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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 solution, and a spin etching
apparatus. 10 Background Art: In fabrication of
devices in recent years, there has been encountered a

situation where wet e§§E§E§§&ﬁ§ﬁ} nt for a wafer with
a spin etching appar | Qg?ines enpl oyed for
pur poses to increase a nmechanical 15 strength and to

i nprove electric and thermal characteristics of a

chip. | t chi it h | e ' er of
waf er s EBQ\@§§0&5%@$ Mg#}?éb ﬁ& %I&h&%}im duced
since circul at n etchln solution is
comon. The m)‘gﬁﬁ g%iNo%Fé}gMﬁ@ ARARUT the wet
“etching is control of a wafer thickness after the
etching treatnment. The thickness control is 20
preferably conducted using a nethod for measuring a
Teqhariea]l Kiglckness directly in light of its purpose.
There ari se cases, however, where patterning has been
appl The rensem Botemddbes rélaves beaenmdéwodpedceess edntosht matthod in
waf ers when a thickness of a wafer is neasured, and
spihuetchiang, wioerexamplapéooan etchlrms ansulistaed en stohiie retlition,
on a wafer in order to protect the patterned 25
and urdpas eté¢hiepegipardtuet hod for neasuring a thickness

Wi th a good precision 2

Background Art:

In fabrication of devices in recent years, there has been encountered
a situation where wet etching treatment for a wafer with a spin etching
apparatus is many times employed for purposes to increase a mechanical
strength and to improve electric and thermal 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
instrument. Disclosure of the Invention: 5 The present
i nvention has been made in ['ight of such circunstances
i n conventional technology and an object of the
present invention is to provide a process contro
nmet hod in spin etching capable of realizing
. iform in.etching a KN, etching treatnent.for
in §008 VLY SRR B RT Ot o srE B TR lareSa very
achi.eving uniformty. of thickness values 10 anong
CXRYEHEY S8 15 Iﬁngﬁ?n et chi ng apparatus. The poi nt
of the present invention resides in that when spin
etching a wafer weight control of the wafer is
.perforned as a nethod for controlling an etching
Ihgﬁﬁﬂﬁﬁ‘gﬁh?agvﬁﬁ?@?'to a given value. The nethod for
controlling the etching amount of the wafer is
di vi B8 Rresenjoinygpsionchas been magsniny bightofi sueh siokumstances
. renoval by etching to a given value and the other is
in icgnyentipnil wedhgtedogiofandhanf phieshed thef eresantaimgiendion is to
value. A first aspect of a nmethod for process contro
pravndg pa npetceds mynofolt beethpd eserpin nviehing ncapmbiet dfodealizing
for controlling a stock renoval from a wafer by
undgbohitygin @tehigivemovak ue) ctohipg itsestmat (@) eded iwsfers each
step of taking out one wafer froma | oadi ng cassette;

ha(ing aasieasneslitpnef andasehibtigg\ainglob iy of (HiekNakevalues
before etching; (c) a third step of calculating an

am@hghitelged waerboamll thspile téiidzomigigat@guat i on (1):
To=Vo-R. .. (1), 25 wherein To i's an etching tine

(M NThe Y@iniSofotHeds:986n € LERINhrAPRNMs T tl(zﬂz)whgnisiil?@tching
initial value Ro (g/mn) of an etching rate of a

a vAfef Wgh€EANrHI%f 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 is 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 stock 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 W1 of the wafer before etching;

(c) a third step of calculating an etching time Ty with the following
equation (1):

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

wherein To 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 solugion into which an

addi tional etching solution 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 atj [ f f t.Chy . .
(), R & A@Eﬁﬂ%l%lﬁ% Ccl?gl %m\}mg): ﬁf ?hee%f:%{r{égraete (l;f' Q%t?rtgﬁg etching

solution arter e W g equati
2)s JRi=(WL- =T0 4..... (2 0, erein,R is.an etchin
solibp 1604, 1 i Kkt at Rl IR E I glohifE sPhfbn deer
ight (g), of a wafer before ching, W2 Js.weight
etebeaonarareeing b R (@Ra 0 s ¢ Hing solobichip ebfth an
.0) a,seventh step of acco dating the etched wafer;
adé%ne}]?t%n%§&fw:}p%ﬁ%%g@ﬁn ggg%‘?m ni ng whet her or not
an etching rate Ri 5 of the etching sqlution after
et crﬁtdﬁ@ fg&r‘]}bSt\ﬁPthieﬁc ﬁgéhrec%@r Ol’r&}ﬁg@ﬁc\%&%ﬁlﬁn%ﬂe’n
it is decided in the eighth step that an etching rate
R (ehpfifthisten of measaringwetigbt Wanefctherwafepadia stchingn
the first step to the seventh steg_is performed on a
waf €f) nosihpstepest edldulating aexetcbbupratorR: whahei etching
is decided in the eighth step that an etching rate Ri
solfibh sifeatedclimgtwihathedbllowand equange (2% here i's

performed a ninth step of adding an additi onal

et cliRng (Bl uWon Tt o-@he etching solution to restore
the etching rate R to the etching rate R2 in the

vi ciwhéseinfRitiban dichid ratel sfarRetchamg sélaeioaadft@r cticheng, W
process fromthe first step to the seventh step is

is Welgher @@ hion wafealiRffoto ehhinl VLS Qbight (Heon@Xafer after
order. According to the first aspect of the nethod of

etcRing Med M85 aAtettMy@il@N, spin etching can be
conti nuously conducted such that 4 an etching anount
Vi g7 bt 1L&eh Qi cebMBb MU HEhe etched wafer; and
(h) an eig}ith step of determining whether or not an etching rate Ry
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 R 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 Rz 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 fini,shed wafer) conprises: 5
(a) a first step of taking out 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 anount V with the

f QW t.| V= W. - W, .. (3), 10 wh [
an\E/‘?%}%c?}ycag? %@%ﬁ lét% §%§r§§?%\r€8&xglv‘fﬁ)",a_l%- i(_s)vvei ght ?E}?I gf
e B B S RO G I it etiprot e
fter. etching; (d f th st f | atipg.
orEb iRGEIRB P WPHOGn T GPRGATT "Eaat 1 Gna (BRishpd wafer
T=V=R(4), wherein T is an etching tinme (mn), Vis a

CONBFERY et ching amount (g), Ris an initial value Ro
(g/nz'taj?) f an etching rate of a starting etching
u

sol 1rsh it ehiakgne gué ore W aferiltom ¢f lopRnseastsetigs
solugion after etching or an etching rate RZ%%/m' n)
of t{heé actecpma gtepopiimieaputingoveight WV aef thedi afesimiore2gching:
etchi ng solution has been added; (e) a fifth step of
et chichea tiherdyettep ; off Hpternsiningt @p eitchimmsunowgt V@i gith the
W2 of the wafer after etching; (g) a seventh step of
followtivglgtiatigndR):et ching rate R of the etching
solution after etching with the foll ow ng equation
(5) V2EWR=pW--N@),=T ...(5), 5 wherein R is an
etching rate (g/mn) of the etching solution after
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 caleulating 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 Ri (g/min) of the etching solution after etching or
an etching rate R (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 W3 of the wafer after etching;
(g) a seventh step of calculating an etching rate R; of the etching

solution after etching with the following equation (5):

Ri=(Wi—-Wo)+T --(5),
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etching, W 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 l onabl e range; wherein when it is decided in the

[ h h hi R, fall i t hi h
" P RRHER A1 SR S R o S M aer
h th st [ f f b

e TS5 5 5 B T B e o2 G he

i.n the ninth st that an etching rate RL falls
walsi %"eettcgé“g ap %@Eﬁﬁ}h’é@,t@ﬁere is perforned a
tentP step of adding an additional etching solution
i nt oY B BghHh Atprsel ancpwmedating thy etohed veatemi anf r at e
Ri tQQ t he etchi nig rate R2 in the vicinity of the
i ni tithp niathetap of daterotaieamhethenher not eoestshingmatenBi of
first step to the eighth step is perforned on a wafer
thet @Cbglg@lph@@eai@eeroletr:ﬁirtg@l}semthm derallopedbde damgeit o t he
second aspect of the method of the present invention,
spi 'wherhnnghemt sedanded muohis nynidosidpcthed ssuetchitdhatite Ry
the weight of the finished wafer is controlled to a
fallgi wethinathe allberblancaeigehithg proressTdrom th dreedstep tiy the
the equation (1) in the third step of the first
seveapleGtehs pheforbiddosh of whabe fy BS @ibcdsaue@nhi i, ne%t YARR, or
20 an etching tine T is obtained with the equation (4)

whef it Redéqued in $heminth the EREUN-RIPRE katf RY Elﬁlgoea&%@@é the
0

invention the etching rate Ris an initial value

all®faifle @i Metdli§ Rifdrif hCiME &8pUH 2Mding RE é’ttﬁggi’onal

an etching rate R~ after etching or an etching ra

etcﬁ%l%ggomﬁmeﬁﬁbiﬂag é&hﬁ{eg'e g&nggg)tggw%&m@@he %@%{gg{@g R: to

et ching solution has CAn initial
BTG 6B VIR U SRS e
pro@és‘éhfrﬂﬂn Eigd ?irgizsﬁgp {ohﬁleegféh“tﬂ%tg’ﬁ) lisl,”piexo orn\’\ﬁidcohn Qav%a 254D 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 finished wafer is controlled to a given value.

When an etching time Ty 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 etching 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 Ry of an

etching rate of an etching solution when use of the etching solution is



10

15

20

25

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 bf 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 f. the .etching . solution
Stafs ﬁ“ﬁlg%f BBefichibts Jﬁﬁ% fggmgt%@ﬁ%lnpﬁ %qqgtlencwﬁiqhyhaﬁ been
the jnitial . val ue by addi ng. an additional etching
restayest to iviadee tlﬁeteh?séfbmé%tahs)ﬁ@nsmluﬁﬂ gilue 1 etching rate by
onprises: . (a) .a first step of taking out one wafer
adgﬁn&naal AgderhioRl éFChiBgd$Q15E0¥1aH}té; they)usgdseteding stodption is
of measuring weight D1 of the dummy wafer before
prefexahligneasired)fon confivmativnpyoadditiomaby prosidogmymeasuring
wafer for a given tine to; (d) a fourth step of
stepesgng isndumenyy waf@2dederitted ldoenmy wafer after etching;
(e) afifth step of calculating an etching rate ro of
t he Ehehiondgirnmediarn itoentafdrer foet e hgtind taltd &qf of tlewiebeching
equation (6): 20 ro = (D - D2) =to ...(6), wherein
rate@fithe ataeinhething el tiinmang/oofthe keclehehiabg R @ifthb @fching
after etching, D1 is weight (g) of the dumy wafer

solbtibar ehedle hargbed® restoned abta (hllue Gh e vildARY ¥REIRS initial
after etching, and to is an etching tine; (g) a

valsesniddiskei aflditics feFlinBGolitsore isfdad e dFay -
th\e’@n25 dummy waf er hgl dilng toabloe; and % (h)et}gﬁfﬁS&lﬁtmn’

con?%ﬂ@éé’] step of determ ning whether or not weight of
e

(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 Ds 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 +to ---(6),

wherein rp is an etching rate (g/min) of the etching solution after
etching, D1 is weight (g) of the dummy wafer before etching, Dy 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 tredtment for 5 the et chi ng
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 perfornmed a ninth

step,of generating an.exchange request signal for the
used(@uﬁg‘yeﬁﬁgr ,S"%é’naf t‘ﬁé?’@%ﬁfl@g Wi’é‘fﬂ%@npﬁﬂﬁft ivesight of the
reat nent for t etching rate is term nated.
et_‘{hr?gi ‘i)‘é‘ﬁp%ﬁ W)?,fe%lz@ﬁ V&ﬁﬁgkéﬁi&ﬁg’@drr@@@éét signal 10 for

t he used dumy wafer is jssued, a different dummy

waf e Hegeins Sdiem if; fre depided iedbereigbih stemdbat heeigbbdf the

dummy wafer is not suitable for further wuse. In the
dugpniovaier fale withiseie definad range, wbe ghtficoationl trefitment for

wafer is performed as a nmethod for controlling an
theetdiing ratoimterofingbed, waf ehebat 4 dé&Gdgiliarthealighth step that

Roughly speaking, the follow ng procedure is perforned
the tverighbrof theedwminghtwaferafaliaf entdidd ahe ddfid@ahse, there is

measured in units of 1/1000 g, followed by

pepbedet ea mineld step hifngereracingeat ddthangpireqabshisithal for the

section. Thereafter, the weight of the wafer is again

ustbabunety iwafen badothd/ehPR the CoaflrafatidSr8SREt for the
drying treatnment of the wafer, and then an actual

etchigfirge iAfRuThated. Calneil Aftay! whehadik i
bet%een wei ght before and aftgr et chi ng&g%%b?]ge%fsgrs}gnal

forGORf kel MOty GLGLY NOiLRLE £ aﬁ%ﬁh@g’%@?iﬁgf&&gﬁlgﬁd in the

thereby control an etching tine. one

negt ﬁ{é%gufé}n?nf‘gﬂﬁc%t | NGB ﬁlukﬁr.g?nwgferii or?tﬁct_ Siifﬁ}lggfgaggaxher

solution after an additiona ching s ion

usd S @ dummy wafer and S etching treatnent is performed

on the dummy wafer for a fixed time 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
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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 the wafer before and after
etching to 5 conduct tine control and to correct a
shortage of etching corresponding to reduction in the
etching rate. Since correction only with extension of
the etching tine resuli{s in extension qf treat nent
eritifig GhERPERLCE MonTTied, Boathel RSPy "Paion hisvhitiee to
of a ti correcti or . the limt value of an etchin
coflipd 423 SHrlBE b TREh R ARt Gt & eopuater and fhose
orrection equals to 10 the above maxi mum valuye or
su engy ﬁ}%%a@ udhadige e debmighgataré dguaidhing solnion is
above I imt value or nore, an additional etching
caleyfatef dromsa ghaege intweight of theveafenheboretand ofter leéching to
etching solution in order to recover an etching rate.
condlugyi e eoritmgl apPaioatorsedsfa sheriage s¥nttching neiresponding to
conprises; a spin etching section for etching a
redigften imthetathimg solkeut Somcec corrattaon ngly arikh featensibn of the
storing and circulating the etching solution; an
etobindi tigpes oéautlionnf esdnkione of ar thestdiag tivee etrohird@uction of
solution fromthe etching solution circulating tank to
pracdieetivepi, thehedwingus ael i of a aimet6ficbtlos @k Whk Oiinit value of an
recovering line for recovering the etching solution
etolised rate ishieteRhm«&l CVRgnSBehalie btk tikee &5r884tih equals to
solution circulating tank; a weight neasuring section

thd ShovEasiiinien Va1 Ehsr BREE! & 3R ANde AR flRhL rfag@équals to
the wafer etched in the spin etching section; and a

th'@h&¥d RehifeaRaNhSMeEChh %@dﬁ:@oﬂﬁ! &E}?ﬂ%gsd'l%}%fﬁ giE AdREd into a

etched is transferred to the weig asur

; i f elc i .
-SSRy A A PSS LA B ol 8 WSl sichip e

o2 b KO L 2 AR O Sy Sies » i
oL P G B B o o
sto%agséjrrl& @%cﬁfa%ﬂgo 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 flowthart 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

conf i tion treatnment far an etching rate. 10 FIG 4
taken gu{,g%gk&gﬁ FGiEth QRBATHYSSACEModi ment of a spin

etching apparatus of the present invention. FIG 5 is

a graph show ng changing characteristics of etching to

etched wafers, in Exanple 1. FIG 6 is a graph show ng
Brigf EDtioneRfciherldramingst | etching rate 15 and

etching time to etched wafers in Exanple 1. FIG 7 is

a gr §pb-sHonilley cirah gbewing encixamplamienseqesnds agrording to

rate and etching tinme to etched wafers in Exanple 2

‘a fiasaspedtof ghgmagihodhdwha presentgesentionei ght af t er

etching and etching rate to etched wafers in Exanple

3. 20IBes? ivbde flowrch@at raghiomgn@ubnbtier! exentglonstep sequence

Description will be given of enbodi nents of the
acqrdaento a syenid aspecbefl tve hrshdd of thd praeed IRALiGSE

drawi ngs, and it is needless to say that the

enboBI@ens siss howlowshdttguhesing eanr esemps BiepWa¥q@bnce of
illustration and 25 various nodification or variations

corffadin Hoh ARd LasHtGEr a8 dtakindsSrate! 10 departing from
the technical concept of the present invention. First

of afiG. 498 bRk MakdR IR hPEnBodRhBnELER H9n ctching
appar at us of
apparatus of the present invention.
FIG. 5 is a graph showing changing characteristics of etching to
etched wafers in Example 1.
FIG. 6 is a graph showing changes in etching amount, etching rate
and etching time to etched wafers in Example 1.
FIG. 7 1s a graph showing changes in etching amount, etching rate
and etching time to etched 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 Out 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 etchiag}section 12 where spin 5
etching is perfornmed on a er. 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 |Iine for the etching
doyfifhe Shond Phe Iehhicr] Caset ofiBealeR G e8P am on used
in tge spi.n gt hi ng section 12 is gecovered to the
et chf H5t 08 Ab| dRseHR O SUPEseRtPd ghr snRichime gpparptus of
etchin%,solution rec§y ry line 18. Reference nunera
the prefegi jAgeRidon Asug AilHg 4s o udiIbn 4 iar Rinetrhiggpaparatus 10
provided in the etching solution feed |ine 16 and is
acqezding w0 thenrergnt Aaventionihag & apin ¢ishing seditors p2rwhere spin
etching section 12 fromthe etching sol ution
etchiing usaperfgrmankon 4 wefeer eRefermunermimppaldddi desigpates an
an additional 15 etching solution tank storing a new
etobinhi sgusionutcironlamg | ardommeetsdngoahhetclahghsolmtion. The
solution circulating tank 14 by way of an etching
etchohgitsbhrtiadds figl tpuhp spdn etthingesaneied B2 ibsewaytdfeamevthing
etching solution my be added to the etching solution
solativaufeatilitg: 1afsr Me cREHing eonaiciibtalatdfy asi 9MEheStéhing
wei ght neasuring section, which 20 neasures wei ght of

solativaf asedahotle apth aktlehgebsdticng 12hes WedREeréd thNeheSRtdhing
et ching section. Reference nuneral 28 designhates a

1aeiRd! diRd:1aBaRaRNEM 4 BCLEP B HrSHRH: '
SOspin étching%section gnd ﬁaving a ?%%gghﬂﬁgﬂ%x%ggbpggeIS.

RefBencoi e t{1208 ﬁéﬁg?}aﬁ%‘c 8h AeaRIFedalEdn! @ifgu%agﬁgé Wimp

cassette 30 to the measuri ng section

prd¥ided!if %gﬂ‘e Tew,ﬂliﬂ tsola'éoﬁ‘n@e{i;‘ﬁ?%qf%gégﬁgisﬁgge}??hi$ed%% the

se_ct 1 on _unct hOﬂSbnOt on : H i
e P B b S PEERRE SRS, (S Mk Pprin

ciréurlgti%tgc ggkvv:ig.e ' figfetrgr?cemﬁ%‘éral 22 designates an additional

etching solution tank storing a new etching solution and is connected to the.
etching soluﬁon 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 beeﬂlneasured 5 after the
etching is transferred to an 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

sect. e ht neasuri sectign 26,. the .
th%dmg?lﬁ ]ﬁs"&ﬁ&h ege@@ﬁéﬂrezg bafire; e &telHpggto the spin
ol ution addi.n % respectively, and _exchanges
etchip@afestioRedewidil #150pit tEAnRpE dbe sefiched owafes) to the weight

thereof. The control section_34 exchan%es S|gna“%w bt
P JugRriure theewelg

robot hand section 28a of the handling nmechani sm

aftgp dbieoptchdns.f ord tthanghbarr theg weightf ef Whioh harebpeadnagsured
cassette 30 to the weight 15 neasuring section 26,

after ¢he tefiehing ghiransfested hy ageenloadiBs cassettee3s o ttake out the
etching section 12, fromthe spin etching section 12

watfex.t he wei ght nmeasuring section 26 and fromthe
wei ght nmeasuring section 26 to the unloading cassette
32. Rbferennd mumsedt3odeddnakahangesrdi goebs cvnshithhel of a
wei ght neasuring section 26 to control weight

corfipasdll kg ORRral ndiickris delvefriialivn c@¥hddied Wei €t spin etching
nmeasuri ng section 26, and to receive wei ght data

sectio@nalzs fHOWeibhe MBhSMinEBISH o265 e WANndbingTRfchanism
control section 34 exchanges with the spin et Chl ng

sec%ﬁﬁlt 98N 2hd tRe &9H¥r[g°'soﬁit%ﬂ NEARRET BN 2(43%%&&4&1% and

time, arinse tine, drying tine and othé

&ﬁq%eg' gﬁaig Geﬂel?e%mﬁntoetpgtl;ogﬂl rr&%ssgg§¥09dxﬁyé1a%ﬁ%e%£°mrhe

time and a erence ween wel

coﬁt?@l Mtfor gfe‘}{cﬁaﬁggs ?Iggl%l? ]vgith qhe rﬂaﬂgﬂu%%: %Je% % 58 8tion

sect | 4 has or conp e ca

28 gé gggfggt\}&r%eax%qi)o%and ?El %628% é?t%%%éx{]dﬁr'lga lrnecﬁamsn% Section 28

er ~or
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 | onabl e range, the contac# section 34 gives an
etching 5 solution adding stgnal 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
he viginit

] of an.in |aI val u nci dent al | in
LR 1 FAE icaﬁtrpi sStifsh Ui era g th caloulated
tchin te thereon d crlb d lLater a du fer is
iR éafqe WHA 2 e @@r%g%ff R e & @ﬁ@g@m%t\i@wrtf@t the

performed by using the same construction as_the
cal&s&xﬁéd pheingriede dR s v ghizppa pdloable ranghe Hibemtrbing rate
that the | oading cassette 30 or the unl oading
fallaoutaide the allevaklsl wanae, ibercontathmyction &¢ sivep dimgiching
tabl e. Subsequent to this, description will be given
solgtion pldivessewdriortbe etalsingesobodon addpmgpenmghlfgo efldtshgiven
present invention. There are two ways of nethods for
quentity of hiregclamgetoditiiog tarbertchingtdotutpom santlating tank 14 so
invention. One is a nethod for controlling an etching

- as $baekuremy atchdfig aavafiera valwe gh the wialnigy of BhGnidihl value.

and the other is a nethod for controlling weight of a
Indideniggdinadefirmbtion tgeaefevahsieg(dFlnmy wadlr for an etching
Description will be given of the first way of a

ratel f5Q86n CANRCFBed MBS0 dubhy SRhfereisCBidh@dOfanldnén this case,
present invention with a spin etching apparatus of

etchil€s RFSI &Nt AVEDE IRDIHEH JAOb T |u§1n§-@ﬁe @ﬁﬂ@goﬂ&fuctmn as the
control ling an etchlng stock’ renpbval of a wafer

ab&et Y,ﬁzjélléﬁ) etc'l_i'lﬁ C;ﬁ?arﬁltus WiRhl { J%kbg;?tc@“ 3 gEfH '1§ad1ng

per or an ng rate R o ution
caésgtt???urdr:g» qué ﬁga?{rgq z{ggg?t;eg%féf reﬁfa%%%?ﬁ hﬂ#{ﬁ% wafer

-hoﬁﬁﬁé Q&_detalled |ater, there is neasured for

I mati on an |n|t|al val ue Ro of an etching
sol uéugsneqtu%n?etouﬁl resgrripﬁgﬁhv!vﬂg breatgleve?lzof) a E)poecess 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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etching solution into which an additional etching

sol ution has been added. On the other hand, wafers to
be subjected to spin etchinﬁ are prepared and 5 set in
a | oading cassette 30. As s dwn 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

asyr t. i ght W. of the wafer before, etchin a
ralfl o iss i) b sfedtylatn, Hiieniharaasied dor Goniation an
. wafer_ is_calcul ated using the followng 10 .
initial yedus Reofiam ¢tg e RlBIong@diq Bk ARGERE Tate HRaff the

rate R of the etching solution tq be used and a
etehdng sl Wagn iRty yiaé@lh@n\@dqlawm echingpoluiien hpeeheen added.
To= Vo - R... (1), wherein To_is an etching tine
Oxy tinytheyohand,avatergde bet sthiegtedrtoumpin epehingRueprepared and
etching rate (g/mn) of an etching solution to be
setused lopdéng tBsstbhidlg Pet shawingp YIGbé, comovalee isanken out
initial value Ro of an etching solution to be used, an
fromt ¢he hepdingeaBbettd 30He fost biapy sty 102)o A lefweaferds thimgerred
or an etching rate R2 of the etching solution into
to whvelyhameakliving@Battiei CBiwigh £ ebhdti lnhd ascthren8addadeasure
Then, the wafer is transferred to the spin etching
theeelglanWiafthe vdfbebefoboktdiang (8 e6édNsteBastepsS104).
subjected to spin etching only 20 for the cal cul ated
et chARGefchiy tane aNAfdrheHedfdfer id salculsied aadgdiieethblidwing
given conditions. In the flowhart of FIG 1, the spin

eq@hGHANY ihTBRt ROl SectiSAOMD 3% ¢RE le8SHih¥alaYe ITDoF YA ré?ching
the spin etching, the rinsing and drying treatnent (a

solk @t dd 1 §d $HER tla@}?g%t etzﬁﬁlg%gﬁnwgd'(tagh%agﬁ}e By 106):

spin etching treatne I's transferre
wei git — a_slf{j_nglgsecti on 26 with the robot hand
section 28a'to neéasure 14 weight W2 of the wafer

o STABHEI 19 B A1 (R R e
(g),c ﬁ (ié“aar} %gclﬂ%igngattehﬁglfngw %\fm a 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 etching
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 To, 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 weight
WL of the wafer before etching, the weight W2 of the
wafer after etching and thgetching time To (a 5
sixth step, step 112): R1 = (WM- W) - To ... (2),
wherein R1 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

weight Wb 19eliS Al ShENBOCL Gl i REGNAY) AR clching

actonmo nt o Ul oadi ng casse
t r.Qbot _hand sect.ion. 28 a _sev t . St .
ratﬁ%z)qf%?x[a eltg %cﬁog‘é ot r?ﬂieﬁee%(éoln loIC%lgéel%:lfl ?ecgﬁﬁ%lﬁ%\/ﬁ%tfﬁlel?wmg
or. not..the.cal culated. e i n ate Rl .fall i t hi.n
v oo i RE FORPIOOREY P HUL G rieb Rt Gt SAcSy Bgfore
el ghth ste e 18). If jt is,decided,int j.ght
etlirdy thnaroigis 3Vchi g Hedy wbent TS pRberEROe it o @
. the all owabl ei_range (YES), a new next wafer is
sixgdupliedcbed® 12)a process fromthe first step to the
seventh step. On the other hand, it is decided in the

ei gl §Wap- Wedts The @Al cul ated etching rate R falls

outsi de the allowable range (NO, an additjonal .

et chwhereis Ruts om ¢tchiegy rate Agheingd oifuan gitphing selasion after

into the etching solution stored in 20 the etching
etchnlg tWoris cveighlt dg) md & avafed befine etiching,cWienig watghtRe) of a

thereof is restored to a value R2 in the vicinity of
wafclpe afteirt etdhingl ard R¥, (& minntdickingp timst éphd 2@phed henfer is

the new next wafer is subjected to the process from

acchbiendddtst in$d ehet@nlobdirge vastebtes B2 pwithnthehisbotalsend tshetion
etching rate R2 is, as described above, neasured in

zgg@smﬁfthrsﬁ@,iﬁgpq!l@nt ment for an etching rate and
thus 25 obtained etching rate R2 is used as an etching

rat g¢Rsiddcldd@ BOH cOMtrbldection 34REhéteREalrl Yot iHe éflculated
preferable that, as shown in FIG 1, a term nation

etcgf;ﬂ\%ﬁ&.tlt%gfsi% g%l%?ﬁ?gﬁ%lég%ggﬁlﬁ{eﬂ’ hie®abR! MagR fhein etching
rate (an eighth step, step 118). If it is decided in the eighth step that a
caleulated etching rate Ry 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 theretching rate Ri thereof is
restored to a value Rz in the vicinity of the initial value Ro (a ninth step,
step 120). Then, the new next wafer is subjected to the process from the first
step to the seventh step. In this case, the etching rate Rz is, as described

above, measured in the confirmation treatment for an etching rate and thus

obtained etching rate Rs is used as an etching rate R in the equation (1).
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eighth step (step 118) and if next etching is
perforned, the eighth step (step 118) is conducted,
while if next etching is not_ perforned, the operation
is 5 terminated. Descriptibh 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
etching apparatus of the present invention using FIG
t hod for ntrolling weight of a finished
In%éﬁmaa lfalsg’m&ra@iq that, agSRew g ElGr, 1, s teymigagion degiding
way to th%t in the process of Fig. 1 conflrnatlon
stapr dxtepehtb) is pp@rldeg rhedwiesn e sevanthgstemt &tRp otl4nand the
etching solution to be used (a prelimnary step, step
eigiob)stepistenel 180 kerd Hanedt etedring s perfoemedn jté@ eighthostep (step
spin etching are prepared and set in the | oading
118hss eondudod, aikhifimesEl Gehie iomet wefrfrnies], tthkevparation is
fromthe | oading cassette 30 (a first step, step 102).
termnHtedwafer is transferred to the weight measuring
section 26 with the robot hand section 28a to neasure
t he Deisghiptith @fllthe giader thed,00f thkckidagd( &aysef e Grocess
step, step 104). An etching amount V on the wafer is

cot@bl whathed ¢Bima thih EahiAw dT0thee fHaen®NingdntibA wWitd a spin
control section 34 fromthe weight W of the wafer

etdggﬁ?rﬁppa?ﬂtﬁ.& I {1 PR g{uen\efbrphsiﬁlge Hiqni @h@d mahel for

hirTd step, step 105): V = (3), wherein
L o e e et Pl o
S i 0 81 g5 B B BB
pef@?&srag@:%hgt%ﬁ Mg PR8I Y G

prel uf?faer(%r s{é%, tstep eltt)%sl b% a4l l&tlervhzgndf %%rfér% fc’ot %B su%Jecpced 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 welght measuring section 26 with the robot
hand section 28a to measure the weight W1 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 Wy of the finished wafer (a third step, step 105):

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

wherein V is an etching amount {g), W; is weight of a wafer before
etching (g), Wo 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 time (mn), Vis
an etching anount (g) and R 5 is an etching rate
(g/mn) of an etching sol ut Lé)ln to be used. The etching
rate, to be concrete, inditates 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 R2 of the etching solution into which an

addi ti gnal. .et chi ng sol.uti.on_.has been. .added. Then, the .
Magmpe e o dng feion (HE 258 PrLELhiRG 194 B o A etohing
Wt h thtghlo obot hand section 286}, is subjected to,
solubion tor b ppgfl 8nd yhe sEching amaewn ¥adowdhctepgster FO6E,
and thereafter, is rinsed and dried in given
cond®tT ¥nsR nhe flowchart of FIG 2, the spin
etching treatnment is shown as collectively including
t he wheneiot Ths ay, etelhiagrtimei (uindnd isiayictghingeanoent (P and R
fifth step, step 108). 15 The wafer subjected to the
is apiepchinghabe (g/menl pbab etchinganditern éabe msed HBhevetdting rate,
nmeasuring section 26 with the robot hand section 28a
to be copaste.andimitghin\MAitdd] tdee daf dramétehing talhitivg tfosbe used,
sixth step, step 110). An etching rate R of the

anettciingorase [Rit dftheafttRingedadhiting dftercabhingadegn iebcHing rate Re
control section 34 using the follow ng equation (5)

of th@wraEnghdolionfintdeviwehein dddiedilectehitl BAutid BRE been
W2 of the wafer after etching and an etching tinme T (a

ad%@i’.?l‘ﬁéh,&h@ﬁvaﬁ} @9 tiahvdferrBd 76 \Whe \WBin etching 68018 itR the

is an etching rate (g/mn) of an etching solution

ol ST Zeabl R PEf Al (P, G, (U Sleplpced

o Tk SO0, AL 0 BT 0008 LSy e I
flowBRek BRIHCRCE! LR sptftt AT N nthEPls SA&Pn WA kollectively
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 measuring section 26 with the robot hand section 28a to measure
weight Wa of the wafer after etching (a sixth step, step 110). An etching
rate Ri of the etching solution after etching is calcﬁlated in the control
section 34 using the following equation (5) from weight W1 of the wafer
before etching, weight W3 of the wafer after etching and an etching time T (a
seventh step, step 112):

Ri=(W:-W2)+T- (5,

wherein Ri is an etching rate (g/min) of an etching solution after
etching, W1 i 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 R falls within a

predet ermi ned al | owabl e ra??e for an etching 5 rate
(a ninth step, step 118). 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

accﬁ#ﬂ%@%?éﬁgﬁ% S FUORine Pioelect b i YR L{E g g Botion

S the allo l e range (NO), an additional
28%@&1@% t§?ﬂput9Fed)n¥? *(a new etching solution) is added
intg an etching solution stored_,in t et chi
ol E 16 foeided adien g ankooeR o CHRCtBEE RF P n@%‘ ppulncod
is restored to an, etching rate I'-\’2l eV|C|tn i
ctchime vite il falla Withie A Braderermmedpallav aplepamee Oirﬁéhetcgmg
new next wafer is subjected to a process fromt
raté i (asnhirgheptepo sitre 118 gif it 33 d@ﬂdeﬁl {hjthechygh F‘ﬁ‘é’ that the
etching rate R2 i s, as described above, 15 nea ured in
calatlahichgtatdine woafRr falls onithite aheeliowahle prarge) (Whd).t daew
etching rate R2 is used as the etching rate Rin the
nesggnafaron (whjectbddiodemratdsg, from ke fiveebtamaty he leaghthastep.
shown in FIG 2, a termnation deciding step (step .
OnbtBYr handpiditiideldchidiaethd henthi glephtletiahe (@lapgatadptching
and the ninth step (step.118) and if next etching is

ratP el fRaNERdisilbehpialo e pange (NOU UL add{tsired eiding sok@tion
while if next etching is not perforned, the operation

(a héwt BfdMiRAtRButid) & Gllided HfbUih QtchiERd sbiutnTetdied of the
he present invention can be a mxed acid solution

| etcﬁﬂ{gécﬁhhﬁﬂ c‘?ﬂ"cufl&’ﬂiﬁ% %Qﬁﬁqﬂlg-‘é‘ﬁ& theehns ehtd ROMs 8dstored to an

[uoric acid + a 60% sol uti on of

etcﬂﬂf%f’{kgsﬁ 11??/51(9 V{LgéltWofq@n ifial ¥9% SR %. IOkt ts’ﬁé(lf 120).

95/oS ution of sulfuric acid

o §edhntht S o B 4R PRfro B T el B e
cieblf RS R SUFRC1Fe OGRS RY 1) B et sbove
measured in etching rate confirmation treatment (step 100) and the etching
rate Rs 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 ninth step is conducted (step 118),
while if next etching is not performed, the 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
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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 eéfhing solution into 5

whi ch an addi ti onal etchingfsolution has been added)
using FIG 3. First of all, a dummy wafer is prepared
and set on the dummy wafer holding table. One dummy
wafer is, as shown in Fig. 3, is taken out fromthe
u . waf.er l.ding table (a first step, step 200).

by ittt el et g B haPler o e wei ght
nmeasyri ng sectiogon .26 with the robot hand sectipn 28a _.

to 1BengiRtpe ‘V\ﬁf&ﬁtglffn&rf PRETEFAN berdrendt foR; aiy etehing
second step, step.202). The du wafer is_ transferred

rateqok ga efshingsehitien dadq @ﬁedﬂ% kS amdniidpbyakgndo of an
section 28a, is subjected to spin etching only for a

etching gokutian tq be vapd or inar elghing rate Ri pkehe alehing selition into
given conditions. The above etching tine to _my be

whagpaomddatienyl efehinmsdutiahlem soreenhed daddarsing Fife 3r akgest of
15 of 10 sec to 100 sec. In the flowhart of FIG 1

allt helwepiny whidn sgptepeaddrent] ses onstimmumsny etdfer hioldihy table.
including the spin etching, the rinsing and drying

Onker datmentwifertib] nd Stoem it Big. 204k takea vaf érom the dummy
subjected to the spin etching treatnent is transferred

walfer héldengveilglbt(afBas tdg)Gtee 200D ITRS dwhity thefef 09 Btansferred
hand section 28a (a fourth 20 step, step 206) to

to rﬁﬁ@swe@hmabuﬁaﬁéec&m waf @ithaftherrodbbt MM (BefibhtBa to
step, step 208). etching rate ro of the etching

mea @ikt {N@ngﬂtsnﬁaf o Rheg Berfolteh@cc%)ﬁ&gl(ar QcofBGAPN134 202).f

using the follow ng equation ( romthe weight” D1 o

e TR M RS, P Ll Dl 2 wi
e oo Th g s Pnted ehhig 'UBR e RAY 1] ofgven time
to, %cg ﬁ{he%%%ftt%]; i% rgﬁgné:% a\l\n% %.rriet()iEfigrgiV%EC Ié‘(')l?(ﬁtio%. "' SThe ahove
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 rp 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 D2 of the dummy wafer after

etching and the etching time to {(a sixth step, step 210):

ro = (D1 — Dg) = to --- (6),
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wafer 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 decid 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 dummy wafer

fal | Wherelm go 25 @&f pichang date (gvEY) of umfetehme sdution, D1 is

treaénent for 10 an etching rate is termnated. On the
wepghtets) efna dummy wiadergbefoge e tehingnd: & ghightst@pfthadummy

the weight D2 of the dummy wafer falls outside the
wadisr pffed etekingeaidi®) is timeewbm g ¢imeeThe oricBdd dumpmyswafer is

exchange request signal (a ninth step, step 216). If
traasfaxehdangdher dguesy wafgndioldmgotalpatwithhtheusddt dngsa (a

wafer is not suited for further use, so a new dunmy
sewsafthrstérs, stepd@14). 15 t he next measurenent time.

Incidentally, if an etching solution is a starting

et chitnig deelddd @Nthd dmtsall dtisherlt Rhethdith Rt8 HeOwEBHt Dy of

be used as an initial value Ro and if an additiona

theeHGhimg waldi AR8r kbcladdemilst RANERIIE UL HctithedSta¥eNGin eighth
rate ro may be used as an etching rate R2 in the

steyl StdP LY4RITFaNid Abdildad inVideUsicRoh s%%% E%i t?%vel}@heDz of the

concrete description will be given e present

duhYE ¥ P fal@ﬁ‘l‘éh@ﬂ & Fradfe F¥ S %oi&ﬁg&r{aﬁ\?\i&?q%%fﬁﬁent for

to say that the exanples are - presente

o AR 8000, BRSPS GEPSUESTT LhaTe iy
el RAFLHES O $2iA005P hLaR L AR A BB gt
ran\_’gv%r FNE)?,i thé tcgiqgr%l Wetion 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 is used at
the next measurement time. Incidentally, if an etching solution is a
starting etching solution, the calculated etching rate ro 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 Rs 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 tinme using a spin etching apparatus

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

I ndustry CO.,LTD). An etchizgg solution was 20 5 Kg of
a m xed acid solution consisting 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 uti on

f syl furi i.d 25 wt, %) ]. . An et chi t.e of ,th

o ek Soneb e LR U an
B CL A B0 i S REb: O 3o
I RC B TN Y T M

the silicon wafers_were subjected to spin etching one
by WhmeaswBemieqnanciey Madusey @ ckilhy- 48 etc selufion was 20

tenperature of 25C 1C for a fixed tinme of ﬁé sec. .
Kg Therwivasth ecidemdution cansistioni sidouneempopgiisalidd@ solution of
etching rate (g/mn) for 15 each spin etched wafer an
hydroflunesdcid (et doX +web @ shbviwon of Fhesrhoricadd (BPet %) +a
As is apparent fromthe results of Table 1 and FIG 5,
70% tsoluetson obnftricnadd Batwtat) emcha A§% stlutivecrfcadBitiancid ( 25
increase in the nunber of spin etched wafers (wherein
wt &0 81 ol egchiateratt thehetabhing solutidromwaaf nerastined using a
tenth wafer was spin etched was 1.356 (g/min)), and an

duhGh Wide A RREUYII 20 to etk easEdndtiql opeitideant foo dredtudingrate
in etching rate. The wafer No. 0 in Table 1 is a

shdRTRY P‘\%@f 8r . TRA obTailed vaMafogthbeschi®glrate Ivds 3. 3607(gBmin).
9 10 i ght before 38.18 51.81 52.71 52.71 53.8 53.81

A tapedletaBifh AthdRORad 2eP30 Ib il CHuAg Hi The R iedbs 8B the
50752 51. 51.46 52.57 52.59 52.61 5Z.63 52.66 52.65

siligén Sfhfers were 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 expe%]i ment 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
Tg i{;1 etched one wafer at a tine using a spin etching
a ]%p ratus (MSE-2000, manufactured by M masu

WaREWEONAUGE of hndusgTy GO [LID]) 5 ThH ThiF exgergmenty [ 1

4

rd [l L ' L - - L 1
theetciimn sotgtionused T &Erprrircat angte—tTwas
Welght J P H

boigny o of | SV fa bbb S o ATLhAbL Lok o Ths M o s

etchifers [were spif.etched uhder [conditionlthat

Wos , e 3 an
cnater sl B RS Bl B8 i O BPHE st 8 %6 g 200

FtcBine That 1S, a process of[thelfirst step (stlfep 102)
amblﬁ_{ga sdvidnt h28t|eh28 tledd 1145 | bBownl 2n| LAE {1 HhgHakd | 1.13

1

bE.500 | 1A |waiser 8.500 N 474 |3.xanmphe@) 1.0 | @30kl N868|1.356

+ (| an H 4 H 4+ I t4 | 4 ©w
I =1 1 WA I U}.Ud.l. cy 1U ey U :>|JI I cCCTrjrre o il
Etc n%[‘r%

(g/mpuYe Rilin the e ghthistep (stlep 118) was decided ta
fall within the all owable range and no additi onal
etching solution was added. An etching anount (g), an

E ng rate (g/mn) and an etching time (sec) were

( )rgrgerg }Jerg)d on each of the spin etched wafers. The

LEUhg el oS SR 2B 20 Eofahg sock
rer B AR tgioct 6P IGRE AR (o SadcR A e et iiopg etohing
sol%?ﬁgl%%hhg?%ﬁiseo%g}%gﬂ s C(ijq]n%z@%e?r% “?eerecsopr}:tnre%lc ee 0}18 v?e{]fer at
a time using a spin etching apparatus (MSE-2000, manufactured by

Mimasu Semiconductor Industry CO.,L.TD.). 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 um: 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




Exanpl e, an etching rate of the etching solution after
the tenth wafer was 5 spin etched was 1.356 (g/ mn).
Table 2 Wafer Nos. 1 2 3 425 6 7 8 9 10 Wight before
51.44 50.53 51.42 52.59 5259 52.62 52.62 52.65 52.63
52.67 etching eight after 50.01 49.09 etching 49.99
51.18 51.18 51.19 51.2 51.21 51.21 51.24 Etching
amount (g) 1.43 1.44 1.43 1.41 1.41 1.43 1.42 1.44

1.42 1. Et ghi ate 1.347 1.,347.1. 337, 1.

sboyiyiy PyBisc SpERS 6 Favas 8Ga' bl it A il it feRcea,
64.2 64.2 64.6,66.0.67.4 67.9 68.8 68.8 .8, tine;.

2 CQBiSPOP BRI E1SYE e TNEEaTERaAIERR 5Pl p o heRPigH 20
whi ch an etching stock O renoval of a wafer is )

ctoliga R 10 Bhc svaNed e a8 tnests FERFIBRT e In this
addi ti onal solutioné. Ten pieces of 8-jinch silicon

Exagaple anwefchingirate ot Hae etgHBS aeleion @fter: | teei@fln afer was
spin etchingyﬁgggratus ( MSE- 2000, manufactured by

spinetaed Geail R | ndustry CO.,LTD.). In this
experinment, there was used an etching sol ution which

Tabla@ prepared by 15 adding 0.5 Kg of a 50% sol ution of

Wafg'ﬁ ot 1T C :::t\\zlﬁu :LH.U !4:, TC g Ut l70n (8na 9&10 10

= =

;
|
+
L

Gy

U
8

N

A~

- 1 °edll =P +—€ 1 at rtClli rg C Of hC s €ea
Weighthi ng solution|was decreased tlo 1.229 éﬁ mi n% . In
befortie sanedlnkd| 3E53 nSELEMPREE91 5259 S2Af¥ | bt eb% prH 63 | 52.67

etchéhghed [under| condition|that [an et|ching anmount (ah

- [Weight after

; 50.01(49.09 | 4999 (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 | 1.847 1 1.837 | 1.309 | 1.282 | 1.273 | 1.256 | 1.2566 | 1.238 | 1.229
(g/min)

Etching

. 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 sclution 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



23 etching stock renoval) of each wafer was
controlled to a constant value (20 m 1.444 g). Since
an additional etching sol ut 3on (a 50% sol ution of
hydrofl uoric acid) is added*for supplenent at the
starting stage, the etching rate confirmation
treatnent step (step 100) of FIG 1 was perforned

usi ng a 5 dummy wafer. The etching rate of the et chi ng

qut into h the .addition t.c utio
erefgnd st otoraliph Part R ton s a1, Lohggt Value (20
g/lmn)., Thereafter, a _prqcess.of the fir
Pm:(LOé)‘i‘lf*og Tacey @y 1Rdda l%rba(§lﬂéﬁn§1a9 ugiony fﬁ% gé”éw% on of
shown in FIG 1 was repeated 10 tipes to, spin etch
hydyefluosic #nidbissadded fr suppdemsenté the dfatamptagiec fhe giching
solution was 10 not addng during the 10-tinme etching
ratgrceafirmationsfreatmhnhgteansten 1@& of BH=. betvas pryferaned using a
g/mn) and an etching time (sec) were neasured on each
dumimy eafegpitheertttadgwedter of 4hd ctchin@swluigon Hate which the
shown in Table 3 and FIG 7. As shown in Table 3 and
add@tienal , etchinga sohdimd wamtadidedaforesepplemeardt was increased to
decreased, a corresponding etching tinme increased
1.688t(gmatr) c Thkyeaffarpmplibeastioftharfiret etvipngtanb0Rt tocre deventh
controlled to an al nost constant value. In this
stebx@tay 14861 ehe Hiowghaat ehofnt e FEGCNi wes sebuhicdniaftimes to
~the tenth wafer was spin etched was 1.523 (g/ mn).
spinh&chadher telﬂopleQeé of ThOveafdrd. STiRe ddifionaledtehingl 88lugiod was
Waf er Nos. 123456789 10 Wight before 52.11

noif"gd&)&l Qgrﬁﬂg th Q@tﬁﬂe 18cmhg ket di®t. 2n Btéﬁnéjarééur?tl(g) an
etching eight after "50.72 47.67 48.59 48.54
etcﬁ?n% Za%gﬁlﬂﬁﬁ %na6ax§' %t&ﬁné Qe 42ed8véR Blasidcd bR Sach of the
Et 1.42 1745 1.41 1.45 1.42 1.43 1.41
spigr e‘kgh&d %Aifers 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 {] 7 8 9 10

gﬁﬁﬁ;before 52.11 49.09|50.01]49.99|51.18(51.19/51.18| 51.2 |51.21|51.21|51.24

Weight after

; 50.72:47.67 |48.59|48.54 |49.77|49.74149.76 |49.77| 49.8 |49.78|49.81
etching

Etching

i 1.39 | 142 1 1.42 | 1.45 | 1.41 | 1.45 | 1.42 | 1.43 | 1.41 | 1.43 | 1.43
quantities (g)

aﬂlils)g rates ) «oal1.645 1.622|1.633|1.599| 1.610| 1.588 | 1.577|1.544 | 1.533| 1.523

Etching

; 50.0 | 51.8 ! 525 | 53.3|152.9|bH4.0 | 53.7|bd4.4 | 548 | 56.0 | 56.3
times (sec)
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quantities ( ) Etching rates 1.668 1.645 1.622 1.633
1.599 1.610 1.588 1.577 1.544 1.533 1.523 (g/ 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 tinmes (see) 24 % anpl e 3) There was
conducted an experinment in which finished weight of a
wafer is controlled to a constant val ue (w thout
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
(EWP@T@. ). In this experinent, the etching solution
used_in Exanple 2 was used consecutively as it was. An
i ni t Taerete mpdunted agr experisesi ingwhith findshadagveight of a
1.512 (g/mn). The wafers were spin etched 10 under
wadehd copirollhdt tof & mioglstantweilytet (witheut laddétien ofeen additional
controlled to a constant value (47.0 g). That is, a
solutionesTerwpidche of Brinth stlegn whabprs30@ke smntdtehedonentdfer at a
step (step 114) shown in the flowhart of FIG 2 was
tinmepeatged shin ettlimg dmpapiis EMEE-2DO0} piamifecge @byt MEmasu
wafers. In the 10-tinme etching treatnent, no
Seadectiridwned Iied@hitp@CGILDDDO M Wik egdietneAn wleCdtcRbhg solution
anount (g), 15 an etching rate (g/mn) and an etching

usdd i H-8Rep eV ke sNBRAUEREe Ol eaGhOft wheASRhRIAtQRRfg rate
wafers. The results of the neasurenent were shown in

of 18| &cHimndoltkien st 1 #18 ?%/%ngg).OfTE@%wﬁEF@ Iighel & %tched

into a graphic formis om ). As shown in Table

un88€ HhFitdon iﬁla‘ﬁ\’aﬁnfsﬁﬁadwtag?ﬂ Bﬁ.eﬁ@h‘e&rﬁmrn%asr @thﬁ;éolled to a
d et chi ng

ecreased, a correspondin tine increase

oL ARG L BINED, WL LB e ok DR 090
sexéé%:tﬁtesltgérts{efy §15X th(PvlvE’ina & 8vhvicﬁgrtr 8‘% %‘I&f Zt Qv%serte%ggpe% 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 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 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.
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after the tenth waf er was spin etched was 1.305

(g/mn).

The waf er

25 Table 4 Wafer

49. 81 49.79 49.81

etching Etching 1.26 1.51 1.58 0.66 2.72 2.71 2.72

Nos.

No. O in

Table 3 is a dumy wafer.

012345678910 Wi ght

before 50.72 48.53 48.59 47°%B7 49.77 49.75 49.75 49.78
tching eight after 49.46 47.02
47.01 47.01 47.05 47.04 47.03 47.05 47.04 47.04 47.06

%7 2.77 2.75 2.75 anount (g) Etching rate 1.512
Tablesd> 1,483 1.461 1.434 1.413 1.398 1.373 1.353 1.334
Waler3N3s. (97gn ) (Efjlchyng 50. qo §2.[3 #6]47110. 8 11191 10
W‘ﬁq_f 1162 11961205 1231 tinme(sec) tndustri
icabLl ity car t r ntion,

betoll, o7 $50 48 R o el e B0 rs T it 070 0.1
etcBinghi ng lanmount in etching freatirent (can be realiz
Wetglgnafter f N ri.Qus di 1 i ons,
cretitig or m 19 61 TR laniaea A el bR 4 8P ;%é@?v@foefﬁ‘?m 17.06
EtchgRezal so be achi gved. [26 ATMB 1. [A nethod [for
amBQR %( I I ilndf am-5dt chpRg Oaﬁﬁ),lﬁtman%ﬁér RIZhi2dg SBITht|idwe | 2.75
Et ) bpl etching, conprtstng—5(a—af+rst—step—of

mm )MBIQHE49§Bf16483f a8 a1 hkoadi g | ¢R98EL. B3 | 1.353|1.334|1.305
Et"hmg 50.0 | 60.7 | 62.3 | 26.4 |110.8]112.1|118.7|116.2|119.6|120.5 | 123.1
time (sec)

Industrial Applicability:

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 nmeasuring the weight W of the
waf er before etching; (c) a third step of calculating
an etching time To with thg;follow ng equation (1):
10 To= Vo - R...(1), wherein To is an etching tine
(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
Rl (g/mn) of the etchi tion after etching or
an etching rate R2 (g/mmn) or the etching solution
into which an 15 additional etching solution has been
added added. (d) a fourth step of etching the wafer

for the calculated tine To; ,.(e) a fifth ste f .
L readeiodaryiinirlior ehathipErSrvt had Bt Righing solption
. Sixth_ step of calculating an etching rate R of the
in spiATRYNE MR IBHEAf t er etching with the fol | owi ng
equation (2): 20 R .= (W - W) - To ...(R2), wherein
Rz i@ adret eepry taking o1t ene wodky Rgms il‘iﬁ(ﬁﬁﬁ capiedfes
etching, W is vveifght (g). of a wafer before etchi n%
W (k) weseshnd(gppoif meaaREngatheeveighic M ngt Ahe water shefore
an etching time. (g) a seventh step of accomodati ng
etching’ et ched wafer; and 25 (h) an eighth step of
determ ning whether or not an etching rate R 27 of
t he (@t athivgl stebuifi @dcadbtiony o chilngeftamesTwwith thedollowing
al | onabl e range, wherein when it is decided in the
equatight(l):step that an etching rate R falls within the
al | omabl e range, the process fromthe first step to
theT,sevgntR .stpp is perfornmed on a wafer to be
processed in the next order, or 5 when it is decided

N ekt hssdertétak wmcete) N, iatetdrgef atdiing amount
out si de the

(g), 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 Rs (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 To;

(e) a fifth step of measuring weight W2 of the wafer after etching;

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

Ri=(W1-W2)+ Ty ---(2),

wherein R; is an etching rate of an etching solution after etching, Wi
is weight (g) of a wafer before etching, Wy is weight (g) of a wafer after
etching and To is an etching time.

(g) a seventh step of accommodating 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 restorg;the etching rate R to
the etching rate R2 in the vicinity of the initia
val ue 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 nmethod for
- nt RQlLLin [ tion
of tlff(% eécglﬁﬂg espght%h gf"t‘élﬂ ep&lﬁgqgﬁé Xﬁglgna{h ehoRLDR ﬁﬂ#éé

rst ste

5, 0 A S AP e
fauéfv%ﬁm o aliEvobll chokne thf géq%séésezroera M 55 348 e
cougigh s i4obgmi s e B B SE R o
whe?zgftgu\éfde@}e%gg%%bﬁ SR b iﬁ% él'?‘?eaRF Skl %3%9?‘5%&8

of cal culating an etchlngtlmeTV\Athtfh ol l ow n
allosephde iromged there=is performedns pimehestap Tof ad ge@erﬁ jtional
time (mn), Vis a target etching anount (g), Ris
etchingi snlutiah g dbeRSchigignpelption tmresterd the ﬁé@léngfraée R1 to

starting etching solution, an etching rate R (g/m

. the itchilme wtte Ranip blot widimity af tthe initeHi vajuerRo, andeithememf@er the

rate R2 (g/mn) of the etching solution into which an
proeddi fromnie fisttcdtepdo she seventhaspoiegrerfdaest ob ¥ wpier to be
fifth step of etching the wafer;
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 second step of measuring the weight W: of the wafer before
etching;
(c) a third step of determining an etching amount V with the
following equation (3):
V=W -Wp-(3),
wherein V indicates an etching amount (g), W, 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 -9,

wherein T is an etching time (min), V is a target etching amount (g),
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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 Ri of the etchiyng solution after etching
with the followi ng equation (5): RL = (WM- W) =T
...(5), 10 wherein RL is an etching rate (g/mn) of
the etching solution after etching, W is weight (g)
of a wafer before etching, W2 is weight (g) of a

waf er. af ' . i hi ; :

U MR PRAENR (LTS Dby
.ni nt t.e f .d 1 ni t . . '

ot 3] SRSt ST 9 ATl i A o

an e P 3 BRL RO SIS MR, oy Mol

L,al s within the al abl e range, the process fromthe
etchingsgolutigp has hege 2 nth step is perforned on a
wafer to be processed in the_next order, or when it
i s debnddth pienHetpmatherwplferhat an etching rate R
falls outside the 20 all owabl e range, there is .
per f(Eraeix step efmeasusnowetaidi Wy oagh%.a@if@n aftar etching;
etching solution into the etching solution to restore
t he (gt ehsenpnthteRioft calculagingt shietghing same R it the etching
vicinity of the initial value Ro, and thereafter the
solytiox edsriatcmmngtveithi thstfoBowng equdieom(Fat h step is
performed on a wafer to be processed in the next
or deR; =2%7,3- Wkhe Tret-hég), according to claim1 or 2,
wherein confirmation 29 treatnent is perforned for

t he whbitdial Ry &l ua Rehiis rhee &/atinhef thkectohidgheolution after
starting etching solution and/or the etching rate R2

etcBind, W, 6k Ghbdt S@) Wi DRvafwhibefordasichanr) VRsisoweibHto(gd of a

value in the vicinity of the initial value by adding
waft FUH dteRDA) afd Qs SR find Nto the used etching

solution. 5 4. The method according to claim 3,
wher@h ot en AP Bel dTalcb @R modating the etched wafer; and
(1) a ninth 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 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 Ri to
the etching rate Rg in the vicinity of the initial value Ry, 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 dummy wafer

hol ding table; (b) a secopg step of measuring weight
DI of the dummy wafer before 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

n etchin atesr the,. ' 1 ' r
tresGiefiing SRRARRL By g EL SOLI0 By PP PLOBe BB of e
...(6),, .Wherein ro_i.s an etchi.ng rate ( 1N .
stassiridh B sor o apely P RiRIE A Reldfiieichlnd fhtution

the du waf er before etchin D2.] i ght . (.9)., .of
Whl?ﬁeh% nv@ﬁ?ﬂregfﬁ%? V@ﬁEﬁilﬁg?ﬂeaﬁch%y}l\o? %‘r? éélg%‘?ij ngiue by

time; 20 (g) a seventh step of transferring the.etched
addgngip wdéirltépn%efﬂeiglg Hﬁﬁ?n\&é‘F%Fh%BF%‘; ﬁéﬁﬁ’ﬂﬁgﬁ‘él,“%% (h)

an ei ghth St§£ of determ ning whether or. not weight of.
4. t he Thet cmetheflinwgeording alddimy ohi FHSTeies i theq GeRAgRation

wherein when it is decided in the eighth step that
treatmieyittfootthe pechins rateeympeises: falls within the defined

range, the confirmation treatnent for 30 the etchin% .

r at éa) a firet steaobthkiog omtemd wafer fgewi ddammyt wafer holding

eighth step that the weight of the dummy wafer falls
tablwit si de the defined range, there is performed a ninth

step of generating an exchange request signal for the

usedbdayovkEen, ofandatindngatdight Theofdhefdumeaty wafer before
treatnent for the 5 etching rate is term nated.

etching;

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

(d) a fourth step of measuring weight Dz 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-Dg) +to ---(6),

wherein ro is an etching rate (g/min) of the etching solution after
ctching, Di 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

(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 stori and circulating the

et chi ng sol ution; an etchiE% solution feed line for
feeding the etching solution fromthe etching
solution circulating tank to the spin 10 etching
section; an etching solution recovering line for

recpvering the etching solution used |n e s
the ety R BRTRE B Ne EREh it A5Ried Th thE cilimatienghat
tank; a | ght neasuri ng ction for nmeasuring weight i
the,Weshs ohihe aétf%méﬂ%#gﬁg@ﬁﬁ QLH?é”{ﬁaF]%‘? detORdqrangs, Hiere is
pin etching secti gn; and a handljng nechani sm
perfantch PRI RIP OR ERSFEHNE b exeheher] TFaueTarignal day the
15 to the weight neasuring section, and after the

usefeidgmamgt wafer,vandr thereafign sthee gonfimmagione treagment for the
transferred to the spin etching section, the etched

etchiafeerateds tewmibfadeded to the wei ght neasuring section
-~ fromthe spin etching section, and after the weight
5. of t ke spixchwdhimaf epprsatvsasempdisingdiea vagfinr etiching aketion for
out fromthe weight 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 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

taken out from the weight measuring section.



