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] The present invention relates to a device and a nethod for”“ mwumlmﬂ

el ectroni c components having narrow clearances therein, for

substrates mounted with various sem conductor devices such as eheotronic
circuit chip, transistor, capacrg@CIFe}@%J%ﬂde 10 BACKGROUND COF THE

I NVENTION [ 2 ]An el ectronic conponent having a structure where el ectronic
circuit chips (sem conductor devices) are nmounted on a substrate (vvaf er)

have fine NESH S ar.anc for exa

sol deri ngmgEgrlr{('gjr}fﬁsm[)gtéweeanlE ﬁg (ig g‘%‘@ﬁ a@g\ﬁhﬁ "%]ﬁ@ @ﬁ%@%‘%‘ﬁi MEJH

chips. These narrow cl earances and finely-structured portions are

her ei gaf tP?E WN d cl earance. For exanple, a sem conduct or
mounti ng su trate 0 ip-Ball Gid Array packagi ng (FC-BGA) has a

| ar ge nunbér] solldeprdsanpiaveiioal reladds t6 @Qfevﬁ:!érafré‘é%et%d (Jé‘ &bﬁ%proni C circuit
chi ps inc sem con Hctor devi ces, wherein the so s are nelted

in
20 and tH er‘:gBﬂ}‘gt‘fBﬁ‘é?%er% tyae §%%Wﬂéﬁaéancs*é&mﬁs@, fohexamplar aabsatbet ween t he
el ect r oninsountedoutith vadhidbud RAflcdriacdr BSHEAL &ich Sis '8% rB}glE%bréEQ?” abgrg}é%sgg% mm

tiny wastes, .such as flux used to bond the sol Ch]tph trate,
sol der régﬁ’aﬁl}%r’a%ﬁlr iodgt al inmpurity are often left in the clearance after
the ggldering is over. These wastes are |ikely to cause mal function of the
el ectronic co nent (for exanple, short circuit) 25 and deterioration of
yi el ds. %%gﬁ@w}é (bFEHFeHiVENéﬂ;@Nwastes are renoved by cl eaning before

t he el ect iC s sealed with a sealing agent to_be shipped as an
end prod cthT Ho%ﬁ%ﬂi ddin ARG Vr‘%%fstlr'ﬂft%ﬁef"f’l?eé%Flte"‘tf%mﬁéﬁélﬂlﬁ ghips a

cl eani ng(senqc,nmiucmt de‘angs)aret moh@te@an@ll seBfee (\f/aﬁ:h%a% ShEK yoé?hﬁcuﬁ*é’ onent
ar ance) or e _the vvastes be eluted fromt ear ance.

(for exag‘gllno
Thus, H‘% Ial"frfcfwc‘f Aances @0?%6?‘%‘95}(% golderingrsectiensdectweern the el ect roni c

COWPOEentsuHshaﬁ At eRNEBBrodiS cRbMif ARs. "["he%@‘ngﬁga%jea%)n%\éemd onal 'y enpl oyed
to clean_a site to be cleaned of ah electronic conp onent™4 s ultrasonic

cl eani ngﬁnmeﬁtré‘Fqudn@rﬂﬁ%% @€ hgreindgfigr celeativelyaratied elmmde byFatl dxaap)i C wave.

However, ;thgicH adyant 11111P11111111112
11111111%11111111%1 * t@%%@%tgag? rggglll Cirrr é&p %gﬁﬁar@we]‘@gg@ct ed in any
po[) t i ons (RAFr&GA)X s adhtgreawrhb eﬁsc:lﬁeﬁiﬁ{rmbgt/oﬁ A180P et §Lﬁ£’ace?8ﬂt_|}_1ﬁ|elerc]§}%ﬁf&' Ct ]

vi brati og; rea e el ectroni c . cqonmponen erefore e

ul t rasonr’ cémﬁy glnr gﬁldgngnsefm%O@Bf@ég?ﬁc%ﬁhﬁﬁl@ Hhgtsolden bampg atevmelied | v

appl ped e uhhezby lbeadidg thé sesaatel OHeca R TROABRELSCe l§e[twé Vd}h{@%?éc b

ci rcunst ances ‘f}zﬁél e cl eanr@g met hod was i nvented erern cl eani ng

liquid i %lrcs%trd&%ﬁn Suptirate 1 Moy thie2bpat Q-8 tmyrwweq;smdh ons of an

el ect r onfigx GRAREBBAY tHOsdMBR B LeRt tan nt for
cleaning. it jnside. Accor dle&%ﬁﬁg% S(ab% Eﬁees resf ugn?qug‘fe{]gur d is poured

into an BRREHY a5iaftenilekin th r:qnar(oselrﬁuec mewaktemmwewae) Thysewagste@fard he
substr at g &GPt E&lus® Hal fuBBFord S HERRLE E)I%c%omponent (for example, short circuit)
25  and deterioration of yields. To avoid the problem, these wastes are removed by
cleaning before the electronic component is sealed with a sealing agent to be shipped
as an end product. However, it is conventionally difficult to penetrate a cleaning
liquid into any site to be cleaned of the electronic component (for example, clearance)
or make the wastes be eluted from the clearance. Thus, it is more difficult to .
30  thoroughly clean inside of the electronic component than cleaning its surface.
[3] A method conventionally employed to clean a site to be cleaned of an
electronic component is ultrasonic cleaning, wherein the wastés are fallen off and

removed by ultrasonic wave. However, the ultrasonic cleaning has disadvantages; a
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"10l'tquid flow al ong edges of the electronic circuit chip, and the
penetration of the cleaning liquid into a site to be cleaned (for exanple,
clearance) is accel erated because of a negative pressure in an edge of the
narrow cl earance in contact with the fast liquid fl ow (Patent Reference 1).
20 SUMVARY OF THE | NVENTI ON PROBLEM TO BE SOLVED BY THE I NVENTION [ 6

] However ,dekitrabile eff@d’t)éaﬂxhcftfﬂe%Nbéctéd)mad:ht}%@ﬁ@nscybﬁég &ﬁkgulﬁg n% ps% r(ﬂr ocesses of

h entional, method, thereby fail'ing to inprove a &ffici ency.
t25[e $O?¥H@nﬁm§§é‘n?n4 kaxr@mm@)wb@?%m ey damage deeaﬂﬂleazleim‘mmecdnmonehteam ng an

kabl
Cl eani ng. o T oo ARl Rl KT R b BBERM g0 G S B kPR | nventi on

provi des agplied ecthe Qbramng(@dfpbnenmcccbmmagsdew ce for cI eaning a SI te to be

| eangd o nel ni ¢._conponent, rrpls ing a plurality of spray units
(r:espectl VL 3 ada emr ngf‘“&e f‘é‘ﬁﬁ ﬁﬁfeiaf“(ﬁ‘ﬁll’&etb%d Wapnyeateds yherein a

t arctpeningdi uaxhss elrowph & RldaRmgSidzelettOwhRl Grgdetidm Jriher posed,
jmpre?)ell na o Hg o slpﬂy\ﬂé o gr eqgi gns are |i nerbg)r Ily ext endi ng,

f ar get
the plur §F f 9818f°° gﬂtttarpagrt%%@%ﬁse detrrnieompansnhipr sheanimgrit inside.

char act emczeﬁﬂlm‘ontdﬂﬁaﬁne@h&pﬂ@)’clé‘drﬁ%hh@iﬂ iWBE e ﬁrﬁ%g ferc%ﬁ 4 Lﬁ%h' on where
t he pIur ay-targ glons are linearly extendrng is

|
per pendl j OQ‘{B‘CE?WF&’I‘{%) h&?h@fﬂkj’ SURElrye gempr P@nﬂget tor gagietate a fast t he
pl ur gbi t quﬁfd 36 AbndHdbss S fe gleﬁggﬁlgqnéﬂq N% hgrtgd élﬁ pg (latﬁ rtg)ltnlhcg the and t he

spray- tar regions are arrange
cl eani ng qaah!ﬂgdl%p? Byed sitg tmbe ﬁealpﬂlifcalelxamplﬁ, clsplraaye)u@atcfel&ﬁt&ahes agai nst

d t here enerat es cleaning liquid
los. Toneate® s REFRNe e h 3RS P e P adiribiedn corte. ORI 'ty of
spr ay- t afgpetiquiddlonPaem Referangel). i n

15 PRIOR ART DOCUMENT
PATENT REFERENCE
[5]
Patent Reference 1: Unexamined Japanese Patent Application Publication No.

11-300294
20

SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[6] However, it is very difficult to automate cleaning and other processes of the
conventional method, thereby failing to improve a cleaning efficiency.
25 [ 7] The present invention provides a method and a device for cleaning an

electronic component that both succeed in accomplishing a remarkable cleaning
effect.

MEANS FOR SOLVING THE PROBLEM

30 [8] The present invention provides an electronic component cleaning device for
cleaning a site to be cleaned of an electronic component, comprising a plurality of
spray units respectively adapted to spray a cleaning liquid to a plurality of

spray-target regions between which the site to be cleaned is interposed, wherein



"juxtaposition each other", the plurality of spray-target regi ons nmay be
literally in parallel with each other, or the plurality of spray-target
regions may extend so as to intersect with each other through very
smal | angl es having an angul ar difference equal 15to or smaller than 5.
Descri bing "perpendicular to a plane including the spray-target region",

the direction rme/pllaeaxit;vbﬁgﬁby.yarg&rrggir&qggfél [eal e;({%gdgl:%ane, or

"per pendi cul ar directjion” may include directions havifyg an angl e rangi ng

from 85 to 95 tthe PhEaliy aheprayaseet regioas bych lias appefyeyaety chaetérieminf  a
strai ght that : Fncl u he f.or of a.line curved with a
nmoder at e cu;h\?szftr ﬁfﬁﬁgn%}‘eﬁﬁéﬁ% ggﬁfoiﬁil?eﬁépn[‘”hfﬁe Pl ng 1 qui d
sprayed fsPeyriargst spiens aunlinearyr astrelingizgiensindicbar 39k Yk F@8ding @ ons and

t her eRy cg'gyag,r_tg ¢k ic?H fferent directions. Accordingly, cleaning liquid

fl ows opp sMeF@ Irected are fornmed al ong the plane including the
spray-target r ey plnmlitpofis@ny aniefareliedpdsPducs thd ieamiub it bak.g, . are
confronti n& 25each ot her .(Pﬁ?; ei.nafter p?al led "li élﬁfglhwg%vbg%dﬁg}r E)Ar{ é|'l¥flg
area”) i $¥'8PHEG ARG AtERRRYIRR eachodhari i bet ween the spray-tar get

regi ons f aci ng tead budhdRGuid RN <l iRnd teBlulih! o PES liROARE, SHh, Lhat the
‘site to bﬁa cl eaned_of the electronic conponent (Tor exanple, edr ance
formed inng NuralitLef spsay-tareeiirpeinenand therdby@enerdteaclenhing livuid fieds at e posi ti on
bet wagn tRgIAKAERM e IDERYRIAN J€t regions, the cleaning |iquid 30flows
opposi teIE/ directed constituting the liquid flow confronting area pour into
the site t8lbe Deseniede t'heqllwatity dfspsiyttargef rdlodskre aRAhgEIZR t he cl eaning

ffect, t | nyent | feraply includes the fol | owi des. [
T2 [Tt STRRREREach BURR APl b Stoberdtiedaoet o baducaty the |

el ect r oniperatlohptheath ethposethetpduraliey éﬂ@r@Pfa?gétfr@gi&%méﬁghgﬁ‘&so adtol3 ] A
sui t abl eietl rect,[r oﬂi%/caﬁ?lo onent that can be cleaned by the device according
to the prEEERT VI & AT iaough yemysymall anglgs havingsay angubir differtanctaqonl ¢

circust %o 6Nirpalied Wifnes?. Oméﬁﬁbiﬁgbﬁé?éﬁﬁcﬁgreﬁpkhgggﬁ% ﬁ{gluéi;{% hrgi n the clearance

is formed between the substrate or the wa onic circuit
chip. [ SRAYTtargRregon clae direetiqrampy be litaraldy popemlicderstoahe pmspart  uni t

adapt ed tgeheRISRYY dirddhEne - b C:C 0 nt. fromagne of the spray-target
regi ons Iggergv\% Zli des gﬁt Zg}en%?\t}\#ﬁ{c?%&?lﬁée)&@??ga‘f%g Bréa%@gémng OFlrﬁogerI%osed to
t he ot hePSprthy plaregeihe Eicmly” 10peEmabliehelfrat sfanitai MRe R Weves

t ranspor 91{%‘1 34’:& tyans rf. unit, . the el egtroni C con%gnent passes through
t he quwhgaf oW conf P on ﬁg)ﬁag M QUi 3 A medptercuretire apd anupdulpiedui d f 1 ows
are eonftioati ng each other (forned at the internediate position between the
spr ay-tag[gle(i regbonf f.acing, each other. Accordingly, the site to be cleaned
is clean g)ns BfIRIny lkﬂPtdrﬁptr%@dhWéth@m}h@pltsi qashds agomst th r ect ed i n

Spr oyt araet ooy ceons and Rt Aol Bl SRR o SELIRR ol eaned 15
inter pos@&a‘i‘iagtliﬁéidoﬂw oppesHglytdaregest! arefyirmrd apngrthé phablinclidinggie t han a

size of theusitbe LOioRE & al ong a i cin gi rection of the spray-target
Cegi on orf ghe B RS T ar dbs- Aheended eadle Buiho Eng conkoni of e
20si 8. mvheothpdberkinafibt galletiitiqaidefidw ooh o RERRAEN s faaSedasyPstrate or a
wafer and_ an .. o . _
— Intcrmediate position between the spray-target regions facing each other. When the
spray units are disposed such that the site to be cleaned of the electronic component
(for example, clearance formed in the electronic component) is located at the
intermediate position between the adjacent spray-target regions, the cleaning liquid
30  flows oppositely directed constituting the liquid flow confronting area pour into the
site to be cleaned to clean the site.
[11] To maximize the cleaning effect, the present invention preferably includes
the following modes.



‘“eleectronic chip nounted on the substrate or the wafer, wherein an interval
di stance D fromone of the spray-target regions on two sides between which
the site to be cleaned is interposed to the other spray-target region and a
wi dt h dimension L of the el ectronic conponent along the facing direction of
the spray-target region on one of 25the two sides and the spray-target
regi on onjtbg otymersitsisl l: £ tignship expressed by
the formla C<D (Lig nos Bl gty iads stERals R BBl

opposi t el PMPOREE EERosed ioWardntbe eprapitargbl regiposr ed into the site to be

cl eaned. : - uni r rably transports the electronic -
conmponent [ é%qa] ;K]OtﬁlrI%E%E%?ét?ﬁ}rné%gdr@%ﬁﬁg%ﬁ?ady be %%leﬁ\%# %de‘gﬁ%h a transport -
r?; e ef L @eeardisigyio thsrpresst !amlfe:ieehhsmfaﬂis&?ma?&iMfyr AT @gct?{héé Biecgd eani ng

ef fec rence between the el ectroni c conponent bein

tr ans%or%éle] aﬂ%ﬂ}%ﬁéﬂc eesélg)lstﬁ%telolr i‘ﬁa’gf’d‘a?.ere%ﬂéh‘t ?lﬁ?féb%rpiﬁ foraned lIfﬂlﬁ‘élgel’lset
further dhsubesata osdid wifee hed jhewdowdiQfirdaitiiyet i on and |eads to

downsi zi ng Qf] tg.?‘ 1%I eani ngIL %gw ce. [ 17 ] Aflowrate of the cleaning
liquid fl bWils pRersYisePiFtrraBhy yrtber Gamaprises e grapsporiinbadapteaitd a spr ay

pressur e tiagspirethe eRiRtr¥niclcdMfdnln MR oh® 0P ﬁgpﬁtg%ggggij%#%rﬁtw&ﬁi Qnst ant

cleaning performance is reliably exerted, a e 6el'€Ctronic 5

conponentteeprByehthedite 1o ke Khepmeshis ieterrosadto] thi ethep sprty tiigtt Rpeher abl y

i ncl yges wndipMe LRE oM pit thus structured can easily and
suitably adj ust theoflggév gtngemg ﬁ?’?@%g %'3 T ROR A telBEFlRHE™MSn an” obj ect
to be cl éampangnépasses Budpeghcbapignehnflgw confroftinkOarga AheteaBd ifréitqui d spray

le of . f an- | e s..pref |y .at t 1040. Accordingly, the
o1 Sani ng Sl el ROV R SRR BB sl ttine05h ingynicangdete nagitons.
further ibapwesuithegsprinetatg@adiiogs RelH:QABRBERT. [Aé’&r&ﬁﬁggvr fHRISHY .u'f’Bét S

preferably each includes a slit nozzle. The slit nozzle easily provides a
long |i négfln%dg‘r% ABeT CUIARCHI ey With dhistvemeleaningaliquid| flaves diresthddnng any

desi gai ngpp&stedirettigizs of the device. 15[ 21 ] The spray units according to
t he prese@ invent_i on preferably each includes a uniformspray nozzle
adapt ed tlolkéepAR ipisrvabdiptanceviromapee of the spayitanget mhiqreshttivonsiceher e t he
spray-ta i Accor di ngl a,reliable cleaning

por o manea et A anhe R B Bk ERREHPLCA he Pk el sitesredon ¥ 22 | The
spray unpieferelyrlaiganthan atsive qfiths sint toi rvdained alopref fEiabdyree@silo28e

t enpor ar| E s the spray .of the.cleanipg liquid at tinmes when the

el ect ronlk}]ér)é gér %nrg 14 ntorné)ﬁlg6’581?%6"00?g?sf?élgttg%l?Erﬁb'rt%rgﬁtrfﬁu%mp@nﬁh@Qihﬁg t hr ough
t he sprayidear Qddrerspedifically, ARCAQESH MY SomphenAieds A8BER e I2ARIEe B ta%le

el ectronic co OF.ent br%{chhe sprayed cleaning liquid 1s prevent e& rom

happeni n§-cctronit chipjmoynteg,an fieauibfirate authstwaler, phedinles indervel distancnbc
conponentrof] @RNYMEe §Fhhed g i i .he.cl eaned of an

el ectr onirg corrp(_)nenfﬂ,% %\Lhe%%?ﬁglongbﬁmgEﬂgf‘te)%wreg%ik@w?’oﬂr?ﬁc?ﬁ%ﬂ({ebecI eani ng

devi ce i Slepredyainierposesetodhe pther saptirgetnegian phd navidthydiofensibh AYof4hé t S
respecti r cl eani | Lquid to a plurality of

spray-t aglglét%loégg%ﬁ%l#ﬁ%glg%e gaﬂngn i Bgn Pt@‘eﬁpiﬁyéﬁﬁfaf‘@r%forwa@e @i ts each
havi By athepwaypideannétie pay-acgerégedon thd dibér SdSprettally FEEILQN When vi ewed

V1
froma direction 30 where th lyrality of spray-targe%, reglions are
l'i near| yreé%oélﬁ%lp gPe Seﬁé}ydéﬁg?rgq]ﬁ%}xpg &*+gp amre).i ndeaendinglyt the cdqaming- t ar get

r Iegi oln_, delddtﬂ”@@vsﬂip?bﬂfeily‘z Miredte$ PAAYe MBld éli?ﬁgg%ufjédsiﬂf%stﬁg sﬁéjgothbet hat the
pluralit glegged§pr ay-target regions are arran I'n juxtaposition each_ ot her,
[ 16 ]  The transport unit preferably transports the electronic component at a
30  transport rate from 100 to 1,500 mm/min. Such a transport rate effectively reduces
adverse impacts possibly exerted on the cleaning effect by any interference between
the electronic component being transported and the cleaning liquid flow. The

transport rate thus set further ensures a satisfactory volume of production and leads to



’ ~electronic conponent is situated such that the site to be cleaned is

Itgga'?ed at a posirr}t)i on between the plurality of the spray-target regions,
and the cleaning liquid sprayed fromthe plurality of spray units crashes
against the plurality of spray-target regions and thereby generates c
cleaning liquid flows headed for the site to cleaned to clean the site. 5]

h . . ' o
24 ] The alosaist 6f thewRAnRBtdeticgani ng nethod preferably cleans the site

be ]cl eane izﬁr;g t he cl eam%ng liquid flows while transporting the

el ect r oni glgﬁrrp(ﬁngﬁ’t" Ricoththe eleating Higuishil ey it prefpeably Ein00.93 aiVséMo §i2des

i | : (S | d he ot her,
cpr ay- targer o Pl gL ERRR Finl JoRMEREN bibes Aerdiseivce and
t he met hddcopatani dedrang perf@suintabd reliftdy egbeal)iang bRlaREsd SMhe eceAPRRENt S in

[ ' i he devi ce
whi ch s I hawi ng wi dths of about 50 tmare present. T
an:j tr?emrﬁlé’!t“W% ggrlggfeggﬁtegérofrﬁgap&eﬁ’élgnt invention are nmore particularly

i | 88 Jc| deis dcpreferatly GRIRRAAThS-tHRMIJ2ceY §e S }flu%fttﬁlsear ances
3:‘“ ;ggu? f0 tg]lm in vmpgyﬁhtﬁmrt{% n}e,et the dena}tr.li% of feur?ﬁgr% Nl at Uri zat i on
ru 1
i3 ‘%ﬂ

in the foRdFErcdGengas ARNERR v ratp of [heTrenninelaiidgepiendinge and
t he cl eaninng d@éclnudb@ele@ﬁgai(eg:c{rgnmgnﬁ@g&g it invention adapted to cl ean20
cl earance f el ectronic conponents acconplish a high cleaning effect. [
27 1 The dé\]n&cle FUTIEHERS HgHisrPEyapelef the farsbyoe nozalk fs mafergdpaemakt vel y

L i i 11§ i | eani ng
| eampel agbro AR Sar; apl 1§ ed. structure, where_ln the c _
gpgr gto i o?@c'anﬂggorg% ormat eé;éadﬁ% g%@glr;? ullelalhkei?ynt-olslle%g%)ioélgﬁﬁ“h%"r%)ﬁ/é"tr%‘?ﬁ wher ei n

t he cl ealfgigneo petherimpraving the eldaoing peafbrmubsequent treat nents are aut onat ed

fuld built. . a result of the automation,
the shectt 2nlc. dhe SO IERS pintoly qoch s iilia Fosls givbhe Sitkpeslency BRI EF
DESCRI PTle@lyQroTidEs DRAY M6%3r §praB phtire with 4 Sordtaht d§ray VEMINRS ?gdﬁgg"\%f@ ly

il lustratjng .an_el ectroni.c conponent cl earance’ cl eani'n .
accor di nge?gmgﬁr%girémnﬁr‘?%&%d °rent 1 of the present 30i nvention.

: . . o i i i€ ,conponent
S 2| BT g e 4 LR R
i s an upBerBEPEY mereeiadanteqd td keepstunaformglaweate iressbeahiefgoBRIeAe Nt
where the spray-target regions are located. Accordingly, a reliable cleaning
performance with no cleaning irregularity is certainly exerted.
[22] The spray unit according to the present invention preferably each
20 temporarily stops the spray of the cleaning liquid at times when the electronic
component transported by the transport unit is passing through the spray-target
regions. Accordingly, any accidental damage to the electronic component by the
sprayed cleaning liquid is prevented from happening.
[ 23] The present invention provides an electronic component cleaning method
25  for cleaning a site to be cleaned of an electronic component, wherein
an electronic component cleaning device is prepared, the device comprising a
plurality of spray units respectively adapted to spray a cleaning liquid to a plurality of
spray-target regions linearly extending, the plurality of spray units each having a
spray pattern characterized in that a spray direction when viewed from a direction
30  where the plurality of spray-target regions are linearly extending is perpendicular to a
plane including the spray-target region, and the plurality of spray units being disposed
such that the plurality of spray-target regions are arranged in juxtaposition each other,

the electronic component is situated such that the site to be cleaned is located



" cl earance cl eaning device according to the exenpl ary enbodi nent 1.

Fig. 4Ais .a schematic illustration (perspective view) of a nounting
substrate of Flip Chip-Ball Gid Array packagi ng (FC BGA). _ Fi g.
4B is a schematic illustration (front view) of the nounting substrate of 5
Flip Chip-Ball Gid Array packaging(FC—BGA) Fig. 5is a side view
schemat i cglyl i ect,ronic co onent cl earance cl eani ng

devi ce ag%o |Sir§g)lnﬁ%hg%%et§gﬁﬁ’|rale[§/ g omr%ﬁ'tr r‘Eﬁlo?S‘nén%resent i nventi on.

Fig. 6 is a frahe CLcammgﬂ;lqhﬂilmatrayealfotn ithd pSEaias bNgpray Gﬁx?saé}hﬂﬁs Qggf,@[tl on by

t he 10el ST hﬁ-‘rr" gnB nt cl ear ancgz cl eani ng devi ce according to

exenpl ary g Aty Of S ﬁg@t regyons and therelyy; %enexptepsg:lmlmg)p@ud\ﬂow

schemat i d&laﬂc)d fdr|tht§5§1fe&blc[&n@d€3<§@em {hg spperation by the el ectronic conponent

cI ear %nce % 'ciew ce accordi n to the exenplary enbodi nent 2 (Fig. 5).
ha¢ 1 IWK%W RO LT meTHad nrbfdﬁﬁl'y Eiafis A8 site tdebeei naf t er,
exer’rpl ar %Iﬂﬂi@@@blﬂg@ﬁécl@émﬁé"gq@'aqﬁﬁv@twhp

cribed in detail
referri ngfto t he acconpanie

t i O S
raw ngs %/8 Itlﬁl?g F%FVO%‘WBEPHE?W
her ei naf t1E¢m @88 ef thseswrayatarast regiony (Bubsimdﬁsdaeni/edﬁl WwhicklhedsiBablbeG i d Array
packagi naIRENSr BIRALLEs (EUARIEC BGN (1), o used as an ellect ron c

conponent. Howeve the presen Y SRIECHF not necessarily limted

thereto bL25ils éﬁiplprwbt mvemncmtﬂsremdeé &(étdeame(ang(@}lﬂg)&lg%ﬁ Yarticuphy Exenpl ary
Enbod, ”E@Lna]blgffo @ fgaan % Vi.ce (%} 1 is a side view schematically
i | lustrating an el ecttonf T EonpYRRMEnESnyiagh &ﬁé‘écl??wm:ﬂgwd@/wcbhsaccor di ng

to an exelfpbaméanb(aﬁh present 1 Dhe dGcdARBEE indt LRRd b§'|1.ﬁ’e plegiit 2 Tront
view of the schematic structure of the cleaning device Fi's an upper

view of tHETEERAHEPPEE RAticHarly auitgble fios clerpiagictrytrdpic Mponent[s h3dinp As

i |1 ustrate@eh talfdr@leatan ac (10) on
whi ch an el ectronic coﬁggﬁgﬁd(ﬁwbgﬁl ﬁe&@ﬁ&ﬁgfrﬁep deH%QB tf‘%??& spr ay

uni ts (3@3Na8EEzagon Jote fujurg2 ] The spray unit 30a has a |inear spray-target
regiqg (El) set on an upper surface of the placing portion (10). The spray
unit (30a) sprays a cleaning liquid according to a spray pattern (P1) to

t he set lFﬁﬁth@Fd“é{E ﬂé‘gENTIOI) The spray pattern (P1l) is provided on a

pl ane vvhe ? %l qt nwewedfroma di rection where the

spr ay-tar[;e? reg|8 e(“In)g e¥‘°F|aH% Weaé&%mrlwg a@@@ﬂtﬁgctalth@pre@@ttl on facing
t he dr awim@ntdn kdaptedlio dleinl@rarfbes 8EL] '9 2) is
per pendi c lar tq. a plane incl lﬂg(ljl ng theee[g%ﬁrlggblgg JH[?S 90‘:% Eglﬂ ﬁ:h The pl ane
i ncl udi n§'® BIPlﬁgegfﬁFtay target region (EI) is, for exarrpl e t he upper surface
of the plEz7 Py peeb@Re fukde ferably the formof a
strai ght [|In2 however . rrayrlcc-rjl}gﬁ lsd i eatrretmspcﬁ%%Bgcﬁn F?r?fyc‘ﬂ:tb‘?ex%ﬂle%ﬁth a
moder at e Sl 9RE gpaPaRRNtaim asiohplifieé dtrli¢tore, wherein the cleaning operation can be

automated. Moreover, an in-line cleaning system, wherein the cleaning operation
and previous and subsequent treatments are automated altogether, can be successfully

built. As a result of the automation, the electronic components can be cleaned with a
25 higher efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[28] Fig. 1isaside view schematically illustrating an electronic component
clearance cleaning device according to an exemplary embodiment 1 of the present

30 invention.

Fig. 2 is a front view schematically illustrating the electronic component

clearance cleaning device according to the exemplary embodiment 1.

Fig. 3 is an upper view schematically illustrating the electronic component



[ 33 ] The spray unit 30b has a linear spray-target region (E2) set on the
upper surface of the placing portion (10). The spray unit (30b) sprays the
cleaning liquid 10according to a spray pattern (P2) to the set spray-target
region (E2). The spray pattern (P2) is provided on a plane where a spray
direction when viewed froma direction where the spray-target region (E2)
i's |ineardlyar@nde@linity do@letdcc&ldith i é j g tpe drawi ng of Fig. 1,
| ateral directign fg% neg tehé:.drg% %S[ﬁ(&)fe?%}l 1-31%12 |%£I8§P&)§ndi cular to a pl ane
i ncludi ng the SpeeiA tser whemedgilbistrata) (pefipectiveaview) 0£h uehungngd Sitherate
spray-t arggtiy €@dbaih] i&zzg I £ he upper surface of the placing
portion (10)1p;i . Iarﬂ(gggiért gﬁ%ggﬁéﬁ%&ﬁg the spray-target region (El).
The spray unit §i¢.30his aavtethd0b)llatretich ERa8 @tbvhaTtRIMAEHn L5 RrasWEh t hat :
t he | i-neaf;: sPf:avs.t t, reqgi ons .(El E2) are arranged in juxtaposition
each ot hgj;h.p %lgy%allgﬁggi%alyaﬁcgﬁgl ﬁégg%gﬁst arget region (El) is not
necessarily |i ffig.edistaGidéddewRpRémSial[@6BuRfatihhan 2R 861 j;on (10).

Q her exanpl es o[ t he (@I ane will be dZscri t§1e1d°l gterﬁaﬁl[crlgzﬂ)?;lggscri bi ng
"the spr afsrl/g-)af%ﬂﬁﬁé Capg; qsMce eEFgTdHigdo @EERemplarn embnditent A of thet mpesit i on each
ot her", tihentiphay-target regions (El) and (E2) nmay be in parallel with each
ot her, or the stray_-target.regi ons (El') and (E2) may extend so as to

i ntersect withFehEs il viayy sahgmatieally Bhmtritirprgtlesnihgvpagtienbagul ar

di f f apenGecaoHR! QeRcl 1 n,5. Describing "the direction is

per pendi cul ar to Og@o fane %@Jﬁgﬁlenaéln?gn%evécﬁragflgrtdéﬁggt«?gh? Eﬁ%ﬂaYYEI ), (E2)", the
di rect i osMbeylimaent 2i(Feg- &)l y per pendi cul ar to the plane including the
spray-target regi El (E2), por the direction may include directions
havi ng an angl 294'gﬁég‘%‘}’?’?ovd’?‘%iéc%m%a{l&llﬁlﬁgaﬁ%ﬁélea{lmwpmtm|bdithg t ool
(20) haviemgtranimcamoammeairmaeu@@n%t&ew@atce&laﬁ%tTthéQ>€e Rgr 3Osurface of
t he pl aCie@% gortigg (10%, and the FCG-BGA (1), which 1s an exanple of the

el ect roni*€™@ ‘r%%‘ﬁ ng'P securely fixated to an upper surface (20a) of the
hol diteg tool (20). [ 36 JAs illustrated in Figs. 4A and 4B, the FCBGA (1)

has a su% [.a eﬁi{l% and an electronic circuit chip (1c), wherein the
subst r at 3%@4;& Y s QRIMENT S FOR&T ABRYINGCOUIT EHE INMENTION) by neans of

| d : ' bet ween th trate (1
Bnd the of sl orietinatt S Enicterd FUBAARTEof Bk oS EE it Rejorped
provi dedin d¢fail feFBeBGA dcontphriedldeaniaps.e InNhe bgerfplaiyt @nbsiikeng! eaned. A

5sem con oL, _devi c r ef er abl onstitutes the electronic circuit chip
(1c). Anﬂgr%gnr?p reg%ffns‘ﬁ(g aéﬂ%'é‘lt’rngsélgftfaéﬁ O% klip Char-Ball Gridarppgachaging r at ed i n

Fig. 20, (lecinpiraycalledtFC-B8Re)1)RRdist399in e@e@oﬁieegﬁag§§er@_ fgxgwteygeth%ni form

spray nozzl e which sprays the cleaning liquid in a tan-1i manhér through
a spray AMFGFY IPYANUSR dhpotdscessprly limitedtthiersto bite applicaplatatdtissrrdectBi)e and
(P2) 10 asmpémafacterized in that projection planes thereof when viewed
fromthe spray direction are unidirectionally extending. [ 38 ]To ensure a
uni f or m fll Pl r aE¥eroplarnBmbpdiayend | oif €4ednige Devige d i n respective sections of

Uit o 30m) - anie 550% 088 v forRBRubal) ms e et O e Soepnedt Furt hor
the &pr ayleddnenileanitSaeyicanstof@Al}o & exdhFRYSAhRMAENT NGt he prhehe Wi dth of

the parts of .the FCGBGA (1) i.s included in the spray-target regions (El)
and ( E2) Tyt zfggyf B ﬁ%%‘%ﬁ%w Réthgrchemainsrustize of thehdeamng descaf t he

spray UnFigs 3 (S0rkpAdidwobheisthddisid Bo. M relative to the
pl aci ng piort i on (I?LI%I)? [ 39 ] The Flc:%@\ﬁl(%)fﬁlg ngyg%n%ddleg “%t he upper surface
of the pllathi hg poiliussatedin¥Fig. 1, the cleaning device has a placing portion (10) on

which an electronic component, such as FC-BGA (1), is placed, and spray units (30a)

30 and (30b).

[ 32] The spray unit 30a has a linear spray-target region (E1) set on an upper
surface of the placing portion (10). The spray unit (30a) sprays a cleaning liquid
according to a spray pattern (P1) to the set spray-target region (E1). The spray



" 20When the flow rates of the cleaning liquid sprayed fromthe spray units
(30a) and (30b) are equal, the FG-BGA (1) is placed at an internedi ate
position equally distant fromthe spray-target regions (El) and (E2). Wile
the FC-BGA (1) is staying on the placing portion (10), the clearance (N) is
extending along a direction in parallel wth the upper surface (20a) of the

hol di ng tpaakrn((29 6vided BR aF The cI rance (N thus
ext endi ngpal sme(f 2)155?3 |lnea gcp%ldg%ggllleﬁéelét I”S“K I%gﬁ(ﬁnewéprrl é{lf“f E)oé? regions (El)
and (E2). dirppfdon ‘é(b?rﬁdh%iﬁl?féﬁ'ttaréﬂ reglomﬁElbprlmjaarﬂﬁegehdmggveifiSal(dﬁlebu@nd (E2) is

her ei naf t ol S e f.acing,direc 40

Accor di ngﬁ{ln ﬂLe(ﬁ%rvgl e(;rﬁPq f%t?rzfﬁf} %S&Fﬂﬂﬁfheg?rﬁglq htho@pé) I§ni for m s]pr ay
nozzl eg Oc’ﬂee)enéledlaasb 2 gkans prcyding m}teﬁsp(@Oaa}gelam@gléﬁ%@b]))d Y&ie mélhﬁinépr ayh
units not particular ted as far as they eac

has a suggt%)g)r%)?[l\q#t%?%lﬁleﬁ ﬁsﬁ’réﬁ’ﬁdﬁ Erthe URBFMIaFs 9kdeipkacingportiopr oj ect i on

pl ane thegt@)of Tmennaarempkefdrmymefos@r&w s@x‘af@@hh@'}ldwsevgﬂhgi raaLbonal 1y
extendin gbray unit. [ 41

g Ilt nozz Lor exanp my e used
] The cl ed®™d aiéftﬁ‘ii"%%f‘ég} &W?Qﬁwt?ﬁerveﬁmyndmm vedylaed)inand (30b) according
to the Spray]paﬂh@rsﬁ@y(umtho%rlﬁs@n'?%)saxcsrp?-?}h §%&9@g @?@@% SR ppE, gﬂ

regi ons d (E2). and diverges in di'fterent trons,

gener at i %E}r Iq tt %Pléawgrpg)rquﬂlo fT}éﬁ/\HDrQ)Fm)lt &) 6p2ys thEhdemilg liquid eani ng

l'iquig fl Sf | ow rated t he crash
agai nst taﬁéegrglﬁfé)éo ; t§ gl% 2{3&?1&1 @bﬁﬁﬂéf%et 2h cY € t§?ﬁl?‘?&§$eahﬁﬁ§p Wquid flow
(F2) is @a%qsm(PZ)cls @mld@ o1 g plade Wheve geprey directidaywhéieviewas froapai nst t he

t t El d (E2
oy be. pracrus A e el Sediad RRE kil Sdriing Giernam dpagion ol di hg
t ool (20)”a,c1mgthstdbawmgtoéF(g d) latdaCdirettiog fidnd HeNRaRng Mg €% 8Pl ar y
enbodi nent (ge SHps strate récﬂlﬁd h‘gs a consi derably lar e Si'ze as conpar ed
to the ePEPFPYRYE ar?:lﬁ{“f ;52‘% FPrayrigrachee 2)sul heiplan¢ 2edyding t he
hol di t 2(3}g 0t I ere t he
sabslt“ragte rg(y ,}Agcecorél(l%ngif?lg%&g{%%ggiﬁ%r&etgu@%%?ogr%é l}llge?ﬁg(t%Z) are
provi ded HH St’h’éarbbtﬁé e plang arduding tl‘rﬁresps&yb@tg@trgméri®],) affile shaypinitg e

| ud 15al ded on the
o er L e En®0BY a2 fed PAANBC Bty 306 H8 e I Be A PER i) | oot a1l o
(F1) i ncragdens (B1parid (52 acd mamigad id quwpdsﬂnbﬁ\&ﬁc}(&héx) amfépl(lfrﬂe%}lﬁl%fn%ft ed
arly, the split

0 03|te her a esubstr . Siml

cloganl ng }fe%aﬁaﬁdtla ﬁ% we éﬁﬁ%?&d’éﬁeséarﬂé( }mléé(i ©ithaHPPRY sPrfacd of the ows (F21)

and QFZZ))ladmgemttﬁﬂ) (opposeﬂerte@ale%l@homlé 'Ianelvﬁﬂ%etdé@c yhfpte (1a). These
20f|ows F11 run very fast al ong

cl eani ng L@ij % ,

t he surfa[cje E¥&ibimg ¢ ﬁapr@bﬁrgftzegloaﬁéﬁ )f?éldeEB)sanealtrmngéchl)n [ 44 ]1The

cl eani ngjgxt 1 o f Iea n i 'd

ol F13) sl ot DR PG e ERihs GO ol B el

spray- tawgtétea%@ihem of te)spadyotagget hegionsh(Etl ) amda(E:Zl)m)ay éhaldcsjoe@rtb ng liquid flow
F22) wh the cl eani n UIdf|O (F21) in the

Spr ay- t arsaret SERARM b Ggn Iy S Raells hmee ok 2)E s GEE reg poRR ( £2)

al ongp t ho sbsdlenthen 6P a) Dea”dmm«rg €88 directldndy perpeh @Bl af Folé-%blaﬂ@ %cﬁfd%&%

confront ;each qther a (ﬁfgé E‘e‘?t e position between pray-target

regi ons (EIF Xﬁﬁrgf{i'f)g 12« fﬁ%‘PPF‘?ﬂY bsditaradlsn perpendisubay tothet er ns

(P1) andplefPinkludaiictha sbﬂawaéef P65 (RS, | RO PhifG oft AhERY. 98Ner at ed.
The liquid flow

directions having an angle ranging from 85° to 95° to the plane.

[35] A holding tool (20) having a plate shape is detachably attached to the upper
30  surface of the placing portion (10), and the FC-BGA (1), which is an example of the
electronic component, is securely fixated to an upper surface (20a) of the holding tool

(20).
[36] Asillustrated in Figs. 4A and 4B, the FC-BGA (1) has a substrate (1a) and



"30confronting area is an area where paired cleaning liquid flows are
confronting each other. [ 45 |]The FG-BGA (1) is held by the hol ding tool
(20) such that the site to be cleaned, clearance (N), is |located at a
position centered between the spray-target regions (El) and (E2). Then,
the clearance (N) is exposed along the spray-target region facing direction

(H on t he eggpenicsdfduaehipf c, hﬂle‘i’é{ﬁ@ﬁé ﬁhﬁtrﬁﬂe"ﬂ a)VY?%(ﬁmwaewfth id flow

confronti Ie??% area.is p esent. Wen the cl earance hus located, the

cl eani ng ARG FicHites (Hl(llf:) béﬁ&a(w&s seiggrasine(lp).di Teat éva sivanntd (Npour
i nto the eel@arBdSstrile ( lﬁmdethé( ef%t;{r&i% yg\{.@f c grﬁ)g)‘ wﬂerﬂtI %@&%}Wgﬁi ning

in the cI earance qSE‘IJ\:_IRZ such tIrme
regi ons )is prRyide) Iaitke E@tﬁﬁh(h)eahd gllemn@r(m)ngaaitengbeacldaﬁeact izon, and

t he clea [ ge wi dt h
di mensi oggﬂ%'lghgr e?lg(riée‘{l&\tﬂﬁrgfeg%b]lgrc glgsgle&fﬂ@e ieff?rlﬁ’@l CI‘l?clu |E‘FH)II>? cl48ned 10 when
the FC B@&ar(lml)e qfshdawbstraqel(ya)plsacwfexat such a position that the clearance

t th dt.h f th | | d fl F11 d
Py TnLal TenatiBhled BB, 2 e StrmY Pais GRoLHT GOk Faehvingiaiess 1) 1 or
exanpl e, fan- t}lpghl}nlifbﬁﬁspfa@ do@kleﬁilﬂ&ﬂkﬂ?gy%\é'cfe%nmgshdﬁ'imﬁlcﬁfsaéaﬁ% (;I.%\QIED_’L‘??' eani ng

t he cl ear el}j%'\%r %’1 é The site to be cleaned of the and an

i nterval °B$ &eray Bpels () algpg ap pxighbdiresdiopw, The spriay petteras €Bl)iandkP3) 3, the

i nt ervgal afd cHaedreRiZP)in %&bﬁﬁ&:tfolﬂ%liﬂ%& elrz;,&rvgl’?ctn\;lg\%@ﬂ% tﬁl) and (E2) has a
he e

| arger dinension than the size of ectronic circul Prﬁy 1c)
i ncl udi ngTesionsare anjdiregdongl v exéanding ear ance (N)) of the FC— BGA (1) al ong

t he spray getry . The .F 1) according to

the pr ese[;litmgxetr{g eg%rggrﬁ)?fél ner?%%gegagﬁgt gnt%?d ?léa’i}éﬂérh@%ﬂé‘ r)gsLPﬁthIYeate 20( 1a)

| ar ger i Heatiods hf theaprayhierget exgiorsr(Ed) and @B)Ith@hp@ (aﬁgbes:g&dmgm %WI th the
subj ect to

| ect d. t
The® ol eatfitEC0R e COMEatelPlia B0 ntes Finge R4St B (B stsmel ow t he
el ect1s onuaitc(30a)and @GObparteldidposddarcaf ite Of
the FC BﬁAl é(:Lg I)JT n@ tﬁgl(es pgrpa(t); tgfé?t%eﬁf’éc}ﬁ vgg%ls)r{q Be %}gsc&ﬂltgﬁﬁtj@(}%
equal Ha! g anﬂlﬁ $Prey-targed regromkl 1) apd (W)dm‘ﬁux@bl‘y adpesting hsighat e I a)
but is equaénsms@fm&t&z(ekbfﬁfe s?gepﬁr lﬁllg(\(g()% a (ShB) 't Car#gg fg}rg%Accorm ng

to the present exenpl ary enbodi |n erva een the
adj acent 1oh&ms prlatjva tarthe placiagironéor G O).ar ger t han the width (L) of the

electronl rc ion facing direction
(19 uhen tho! FO BRECHRA QS s Badin M8 nBRG b FEbe i mufiop i)y
~ Accordli ng‘i’l;p,n thdnﬁowl nau:monﬁ@hd dlepninth ll@ﬁdfsbﬁ\y@d (omilthe 3pQ, (dﬁ?tgé (Mglaﬁ@

respecti ﬁbe di ver k 8}1 a g et . regi ons ? fy an and are
headi ng for” fife’ qﬁ@p %@A Ql‘% gl(gﬁ‘é PLH"& g%mtwﬂa&pwthmeq pslistatte (I a)
snoot hl y fipauthe is -th: K 0 erein.
48 | Ac>c/ IJ@dl ng ?%Qt hlleg@t faeggglﬁ?Eg&I{dN])Ezg ??rep{glyB fsngtta?{% Itld| st anc[e
(D) and! r%aW%IPWIGP&E% FIWWI?@?HC&I(HQQS @ﬁendspg alpng ardg;:ettmem mmalfedci ng

di recti oiththe fipperishifad RBLASS tHQﬁg'l'dnget)éBf &vy Gheint e ﬁalAl a\ﬁmlsn&aée%r mul a.

25  The clearance (N) thus extending is exposed in a facing direction of the spray-target
regions (E1) and (E2). The facing direction of the spray-target regions (E1) and
(E2) is hereinafter called a spray-target region facing direction (H).
[40] According to the present exemplary embodiment, the fan-type uniform
spray nozzles are used as the spray units (30a) and (30b). However, the spray units
30 (30a) and (30b) are not particularly limited as far as they each has a substantially
linear spray pattern characterized in that a projection plane thereof when viewed from

the spray direction is unidirectionally extending. A slit nozzle, for example, may be

used as the spray unit.



"L<I84 (L+25 nm)... 1) As a result, the cleaning liquid flows (F11) and
(F22) which respectively 5 diverged in the spray-target regions (El) and
(E2) and are heading for the FCBGA (1) along the upper surface of the
substrate (la) pour into the clearance (N) with such a suitably | ong
interval as at nost 25 mmplus the wwdth (L) of the electronic circuit chip

(1c) uhi chdtq a TerentioRalia Wity SoAPRSLARY (HNSIARY pIPLBRSLLEE el v

renoving a wast es renal nlx;}? in"the cl earance o'ean an
el ectroni®? DheteriHér e ppd (Ha cedshes agpinst () sphaystasgey repons &) and di r ect i on

(for exanBbpan®hi®eitOH i th.a chip, conpqnent havi ng
t hr ough %I gs forgrrltegd gilgrflfggaﬁpgﬁgdg%){l ?};tlrl#gltgs9lg\é%ér%ﬁnggdsrpgﬁ8laeaflm)g§ifquf¢1e

el ect r oniftovedipoaehtf2)s phesmitablapidgdiqtieé dosu@h) ishedpliopRahmadiqaid t he

t hr ough { 0 he ¢l earance face the flow direction of the
cl eanigngqﬁ"g%?r%q)%g?gg?‘laey{r?%lra afnsr? R IAR é’i\ﬁp%beg&f?r} t)i%ﬂﬁ“gﬂ)syl.“ HSAHHE es of
the chi p lopithBoerF2pise spliacsardhgtiqaidd]oapesdried by &h&&l&}?&%@i €hen0

restrict isorns,_t%pgﬁgl ow r@rgss of the cleaning liquid flows (F11) and (F22).
The flow Pared aalfeH8! St abl y deci ded depending on el ectroni ¢ component s

to be clepned. TheGbesramBt RlRSHEIEN &@@%@@r?ﬁi@%ﬁ?ﬁ@? conduct or

device 20 rp)ue?étj F‘% %ubstrat,e, such as t rates are
pr ef er abSYEC0% hoPEcogRosen (10 hoddiap ioal (JVodr powaatedba). i tAccofdingie

cl eanong thd srekcht eReRnkP revent breakage. of the

el ectronic lzj:t;ér cuit chi p§(e?LJ(l:))§.a{T gqé‘%rg%%sﬁﬂ% (?% ??&aﬁonﬁwgra%gbﬁfg%ﬁﬁﬂ ly
spray fr 6AMPRAEdie s dectrdnéc ciradinibig (10)gariddhatipsarchrih@n(29py @fthpr essur es as

0.05to : i devi ce accordi to the present

i nvent.i o%ogilugée:%g : @%@%@g%&%ﬁ@gqmgﬁaﬁegdf C‘El‘éqr?fgg% U@W“E“Fﬂt@ﬁl%r essure

cl eani ng Adcquiin!gtthd sfiray-carbetGepBas (BBtandYEUSAE préviGQNYE el PRt suckeani ng

met hods, o;cnl%rseggt %vgf iag]g Hreg;a e lg({_ the FC- B &1) duri ng the cleaning. [
51 ] Accordrng to th ag’r dAE PERE MAlUGipe hrspamnisrget regiense(Edd andMid) it r cui t
chi p16lc)alsbsara\ii&afl@lﬂth&idpbeltﬁﬂfa@é@ﬁﬂie%bkti‘éwgﬂa)f lows (F11) and (F22)

gener at EdlE%(\f??n é_he 30 cleaning |iquid crashes against the spray-target

regi ons ( and he st cleanenelieeé flowhd 1¢ insdudeng pairgicteahinprliquié flspsay uni t s
(30a) andr(,398J (i ' to t el.ectronic gi.rcui.t chip
(0, Bocaudand l'e Eote bkl Rlebatir wRne e SiBRHs hE  SrTaimgi mg ¢ he
el ect r onthe wlif elghning hiqpid(fley (F2) iadydess painbeleadihgliguidayowy @osumas of the
spray uni ] b eed to be.increased. [ 52 ] Exenplary

Enmbodi rremzsz%g%?&%g %5&59%%V3003her along th??@bs@t‘?@ah shhgge gleaning diquidat i cal |y
i | 1 ugor aflony (Bh)e(Feg); (), and CRDY RENVers! R RARMEAHE 5Q /M08 f fh%gio?cﬁng&ffb?r ding to
an exerrp'l(:ﬁfy &nligeodl ment f of the present 5invention. Fig. 6 1s ront view
of the s éﬁﬁ ithe SUbSEAE (Hd: of the cl eani ng device. Fig. 7 is an upper view
of the s t i ThekleHgihb @ ul cll i e;sane [reference
synbol s gs t hose of the°gl>%gfr2rlptllg‘?$1:§ %‘:’H}gxg&%&g@ém {tgllséecéle%nwgtlhaén escription
her ei naf flew. @il veén thy spsay-jargiee gnen(d laiy hewdbd diwed thspaprirgasegdos | eani ng

devi ce egty 1 0 nsport unit..ad ed 1o consecutively transport
el ect ronlg?)(%o ot#ee%{%ss?mﬁggg I Zl;}’nel cr%%angég/p%%g & %thakvl%&g eGP EL i on t hat
can ke | theledehning lpqwd flows(FaeMnakssHrhprarestas@bgs (ERfiE BMMdLA @3\ 4% devi ce)
and subs?qgﬁ_?atr evi .ce?Eé_fagr e@gnﬁhe, gl asma_treat ment device and
under - f | HRNSaEv el By Ot$ BGrRYTY {(fage hhgclsaning fipidglams F1pn) , a
rinsing amd (F26)infroabeach diheti 0 an iitkimddiBe poWiSH Sét@vetepﬁlecgp?f}ma?gc’etdew ce
regions (E1) and (E2) (intermediate position between the spray patterns (P1) and
(P2)), and a liquid flow confronting area is thereby generated. The liquid flow

30  confronting area is an area where paired cleaning liquid flows are confronting each

other.

[45] The FC-BGA (1) is held by the holding tool (20) such that the site to be |

cleaned, clearance (N), is located at a position centered between the spray-target

10



" 15 described in the exenplary enbodinent 1 is enbedded in the cleaning unit
(W) and the rinsing unit (MW2). [ 54 ] The transport unit and pl aci ng
portion may be shared anong the cleaning unit (W), rinsing unit (W2), and
drying unit (WB). According to the present exenplary enbodi nent, the
transport unit and placing portion are shared by the 20 rinsing unit (\2)

and the c}ggflbﬁg(g{r)lahd @1& ﬂféﬁ tth%%ﬂ:% w;lstexgndeﬁs%(g%&gﬁgortl on provi ded

in the cleaning unit are’ respec 1Y8®& and a
pl aci ng ﬁ@glf)né&?lr{g:@mecnomrﬁbl) Dnalrrﬁsmmetr sumfacte cefrbke plbanauaqw)owmremhdmﬁqma ded in

the rinsi ni ere shared are
respect i vf{ab%ngifﬁornzgxg)s{)e%p Ophdt ‘ﬁl CLF Eﬂnﬁéﬁﬂblsﬁgﬁ &6?‘?68’9@ 25[ 55 ]
The transtﬂﬁantngdrqtmd ﬂEQAIFIISa&mcF;gp)epbo@ﬁt&ﬂy dirdoRldts M@ Y8 lir {ng;@,)e and a
drive é%}ance ? %rlt\)/es the elt conveyer SéSZA) Simlarl é@ the transport
uni t % 1S eaﬁ Ll Wﬁf‘hct’é(e eicovHiR Ay SYasesIBNakmee i e clearanc®3B) whi ch
drives thN)bﬁihtas(ﬂm:Veyer (52B). According to the exenplary enbodi nent 2,

bel ts of %‘édbelt conveyers (52A) and (52B) constitute the placing portions

(50A) and B) A é}ﬁf’r%@Ee‘é‘ﬁ|59@D’5}ang§relglqu§§Ei)a%@oKE32h afd @chﬂimedmb} ding tools

55) for ckehdi PR r t b ed to upper
gur 12 aces e( 52A§)@gl<}ad; (528;31%0?&{1%8 CE%%& g ?d M%‘ggh?gg%d é:f%a %rg 108 PP
Descri bi i atrgrewu%hénn@mqnaceé“th)thanhta(a'ﬁeeay) afn tsemfﬁbehﬂy ckayeyers (52A)
and (;,§2B r &8s of .the belt co ers 52A) and
(528)1§r eéﬁhfhﬁ %éllt:?aﬁrps%ga llga esrlmﬁ H’c‘fl r%lsléChs*bB%slltF?rbg’laF NCH Qhe bel ts
| ooki ng @i@\mrrdthdu*rldhhgixtnleesmnsmﬁqherctean{ngﬂmuldl' News(ERNEAY(FASY.I Chfus,

respecti the cle uni.t and the rinsing unit (W2)

have sprégéc)fuh’l 18&% g%’a‘SVh’tCB n %ﬁh‘ﬁenﬁma@'lg{ rgﬂ)‘l“éfifl léa S3RPRAY, # higlireresatcor ding to

a plural Bétwldhﬁln%pfe&béepﬂtlmﬁééb%sa(r?%r dIarfidBihe LRYRI e T(N%]Spr ay-tar ge: r ?gbo)”s
e spray units a

(El') to (Eﬁ) bhe belt conveyers 523% and (52B)

to (30d) ] EE Fa’éﬁtql?ﬁqlﬁ@eé@ébﬁl%@ (1) antd an iatedvaléstapmed) ard t s (30e)
to (36h) délé’c?le(ﬂ d g t scription below
the cleaning |i gﬁlr)geué&esmllhér}%t deﬂlfllblgs? lrJltgé unrﬁrf(rx\g%wnce @aﬁe ‘@%ena Fi nsi ng
liquid IPRYSZS}ASZIoNs (Bhraaddd2) hasFa lgsgerﬂlrthYQn thapkhe sdd fthef FC-BGAs (1)

52A I h th
cl cant ng T bus ey euh (PIRENERE hesll WnlaedloBiiee RRCEREC i vel y wni e

they ar eFBeB@g (ﬂpalnsgmamay-angemgglmmgdle@ruaﬁram cméﬁe%emhy

per f or med (% ﬁ‘iam nsg uid and the rinsing liquid (pure water) reserved
ina cl eg%c%%'mg Moo i e H‘ke’%ﬂﬁ ary fnbedypeny hﬁa@é'fru@tamwhqrg)thm@strate

15r espectiay ¢AryersHpabifhadad thet | 30e) to
(30h) thg c?gghg?| lters (ia:Ll)e égﬁctﬁﬁi@dirdﬁﬂ &330{1%2?5) nﬁg&tggm tgggle%t)ro%l%\d

( Ponp2) . CHE! ¢hi élcéi@éirﬁﬁf?@tlpilqﬁﬂt@ FaChBCrA Giismbjeti tquhdchamngemm/terlﬁd by the

respect veglakan( TR0 o TRkl 10N, 01 UL TSR fanks, (RL) and (R2) to be

reused. & The spray u Chext to one
anot her h@m@ra th@bioe gf thedilewmlingsitesofake FﬁeBGAE(m)?@l@ﬁgt ayRif in a

t ranspor NI Slmlarl he ray_units (5)& to (30h) are

di sposed¥ I%fmggihrg&é?%@}llr)elﬁng f S EPt'IthS "tJHi‘dﬁhIOféb?iéC AKP ®vidthsport

uni t 2§ SIBﬁthIeIS Bstitateal ) AL {s ddubBGtd Wil yne exenpl ary
enbodi nent 1 ut he srh?ay usnt?lts (30a) tlg @))Ofdle élgg%ﬁh?h{cr%dé{hl #an type

uni f or m &6FUFINgJd9 i}l‘eepr\ﬁ/?ﬁ“é RXEPP a&bseftlb@lmleeta thenlgtdrvaj wiidaricn (E) BBﬂvman li ke

manner t{NeQdtided th The spray units
(30a) to (630 )eretsfég%% &ﬁegves?plrg%}g/r ?%érhwsdtg 3 ﬁ B§ionifhe spray

units (30EQuitchig B )iloagéhdsmpmgetsreolaa fmngréﬁ:écti‘otnl(mwmg th@HgLB@Kent S;
spray poy 1ld he nozz| e 30a) to (30d) face the
bel t uppglﬁ éﬁ%&%nt?lg%%ac)l gg%rf ?E(g (b>l(31é):cqr1 %1#1‘7 ¢ geaungauidn t he
nozzhes ﬂ@@eIFltlDan(cBGh!)) \ﬁva&ﬁ réi}féctb@élir dHRRARA if Wid Fr8,- ?a@%é% bns% and

Spray- ta(égze)\t Leqio %Etj %é Eég are_arranged in’juxtaposition one

anot her and &% Heading To the A (1) along the upper surface of the substrate (1a)

smoothly pour into the clearance (N) to remove any wastes left therein.

[ 48] According to the present exemplary embodiment, the interval distance (D)

N



"the spray-target regions (E5) to (E8) are arranged in juxtaposition one:
another, the spray patterns (P1l) to (P4) are perpendicular to the belt
upper surface (52Aa), the spray patterns (P5) to (P8) are perpendicular to
the belt upper surface (52Ba), a spray-target region facing region (H in
the spray patterns (Pl) to (P4) corresponds to the transport di rection

Cor 1 esponds. To pac et alihe B hify PR5tBRh EHBF detiat 803 Mhe par s
of the FeIB@nenghip exressed bydhe folleynefurompassed in the spray-target regions
(El') to (Ui@kéﬁ)ﬁs ably adj fstr ng hei ght di nensions of the nozzles in the
range of 15 nmto mmrelative to the belt upper surfaces (52Aa) and

(52Ba). These Asatrapds el elnahingtineiddicow @1, RidaPapimpmts r&hecRiER) oyed based
on a tec hat of _the exenplary enbodi ment 1,

t
wherein [& F;Ue?% g lﬁ ?ﬁ]ceé?y i%g?tégégn%@wdéﬁ@ ez eading firdhe ECBEre a spray
directi orﬁl)(ﬂloﬁMeslppaymmfalcé 8f (h%Qs@I)stFa@e 1%2@& h\é' ?é?jﬁ%ct: gﬁ?\&% gjrection
ar e en

target regions (El) to i near |ng i ncl udes

where the s
the sprayf SPE?@%EO% fe5vRd af gt ;opt2 Y mg) plusrrh,e widthhdarof thcselpctecbmc abtyitt he form
of a str ahightc) whieh 1@9@@1\’\%&105@3&/&@&11%35&?etggr%f)g}?rhoqg eﬁ"géti curved with a

noderate curvature and an undul ated |1 ne FuC uraIIy
char act ef§PRMNE pMeWatestemraining in thereleroancedNdy the belt 15conveyers (51A)

and 1B n I, re respectivel

tr anggor % eﬁé ?hggﬁgﬁaﬁrﬁ%&?@hl—cﬁégr 3’%%‘“% ‘gh%ﬁlél tt‘%&)e ‘5‘“’8"%@@“&@%8 a d
spray-t apgléltcuhaeglrmtloma(rfmrrag:ampﬁ&aeterctmn@d)mﬁ;@ﬁéﬂteﬁ@ﬁﬁaﬁwttﬁ atdhg t r ansport
drrectro n o, the exenpl ary enbodi nent 2 Durin

t he trans%o&%%ﬁgﬁné%%@g& ;rg]fhélﬂ“zgr?c EeCEI‘pRBI af therdeagancs (Ni, > t he upger
surfaces eKeSﬁdkﬂﬁt cam@ofa Bapre@dratl Qi Srtdasduth ﬂ%%ﬁé’rﬁﬁ% @F tfe %rbu%ﬁ?&%g d al ong
the spra etfre |onfaé\|1)gg direction &j& According to the
exenpl arg0 i rtrlé% c3rangq, ?’Fett%ﬂol’ﬁﬁ"feérlm 8h wlmmlssndare used as the
Spr ays Un{gpsayt AR} rdgior BRINe dlk&%ﬁg))e;ﬁ ﬁ@Ie%f‘éﬁ‘ rllgggr%ﬁﬁv? ,‘(30h) are not

particularly limted as far as t s a su Ptear spray
pattern BRRYHR: ¥ eapacitas. t hat a proj ection plane thereof when viewed from

t he spra ir tjonal | te n |it for
exanp! ¢, vy bo esdrhS e ishEl DTty ofFRuitE i Hgweil B andnd  he
rinsing (Fgui ditspllay ested mambe eitsly dyciped 8&pendih@)ont Dedtdhid cd?lfl drldgtsSPr ay
units (3 aﬂecle §Ohi getaordr to. the spray patterns (Pl) to (P8) crash
agai nst the SpP: P§ nr38§ HQ“’@BOWHOB‘”{“EWIUQWG agiepeeapducter deviter ent
30di Bfectmnﬁmg hubsely, 9eResahd PO-BEALT), BoARl Bicl b3t el 03 liehd naf ter,

the split cleanrngqu d flows are respectrveyca |ngtothe
spray palYSFri9:obigin aoed psnstrability @fithe ¢leaning 1(1@11 into tbéfdl):araamj(}é)mmt

cl eani ngpfeléittingedih F i t—~cl eanin id (F1) to
(F4) ar ep I?eaded ogélvté{rglgg%ﬁcg@n{cac?%él{tzng (I%L S)pr? 0 bilgs IQ?LB cfg&\?,i split

cl eani ngncrrrrr@ur/dpralycfmn(tlresx)ozrztas(tﬁcsyleanag hqaxdeﬂi sﬁarrow@r@pp@ysdr@met regions

E5) t I I d flo t | ud f
cl-cani g1 ol VP B T IS et iisq aceodp i arr%empezqritf‘o%@i@&?f*'véfy"
opposd t ethy ctiiaraact @) Aiithogt die h@hta HIgDBreskE tRE&H ﬁﬁ%ﬁ?% &a"’SI*I 5.840¢p) - The
cl eani ngtéll {)lgur d, flows 5[ Fl and ( O(SZ (F81§ run very f ast

al ong th IHFC%WVEQHCT%& aging mefh dthesbsayodm broekagaof e of t he

substratpc@@A(lidlﬁglg]tﬁggleggnFt cleaning liquid flows (F1) to (F8) are
descri bed bel ow.” The s eaning liquid flows (F1) to (F8) are

basi cal | § i hi |1‘él¢q0}’d105é¢ ﬁm;acsenedxenrpianyrmlﬂm@emtpthecanedmhmuduh%qi ore,

I I 1 10used d b
the spl i oemarbd Wil bt B dioplago vt lmebita @ ehegied wopael ove

[(Fn3011)cleamlng qudlZ)dshes[ 4g%uﬂdt)heaspday@ﬁﬂc%)}e 16&I'SOIEI1 Bid (g g)z)ar gnh%r%g(gz}){o dezcrr be
an an

the cle |n Y gff%r g and (F12 (F8
spray-ta aPlélg G rpm. th Pr@Eh‘)mS @r@é) pih )Eﬁrré)t dieetly sprapsicioithe t he
spray-t aé’laﬁioni(ﬁ@tdhﬂschﬁﬁ D)t OBEERke oMMRR tE&HRical advantage, there is no risk of

damaging the electronic circuit chip (1¢) in any case where the spray pressures of the

12



"represents natural nunbers. 15[ 64 ] The split cleaning liquid flow (Fn)
includes a pair of cleaning liquid flows [(Fni) and (Fn2)] oppositely
directed along the substrate (la). The split cleaning liquid flow (Fn+1)
includes a pair of cleaning liquid flows [(Fn+li) and (Fn+12)] oppositely
directed along the substrate (la). The split cleaning liquid flow (Fn-1)

i ncl udes sgrahainits @80:H! ; LA 1. ; (Fn- 1,)and (Fn-12)] oppositely
directed 9Qd(?{I on Qt hée) agggg(gtggteg&lkal%&féﬂg?] The cleaning liquid flow (Fnl)
whi ch di vePddd fhxsmplars Eenbealinens 2 ofqOlednib Geviden2) in the spray-tar get

[ En) is . 3 = t ' En+1 I th
cubstrate (1 a) Enash A s SRR s Rdins AAleeRotis ferpere om t he

cl eani ng cldatancd cldaving(deivick acéardinigao ap reﬂ&’mf)ﬁf)g@legédig{egf‘% ()EE})e I;(riése;ﬂ?a_(lj_ ﬁd
on e substrate (l'a). The

t t ~tar i - .

ol eantng TIARDN £ 5B0ER Fo0 Aeh il Jerea SFroHe Hahe Fearinageribaut d 1 ow

(Fn+li) iRig.thie as pippyr tiawdEthd @AEARLE RRddhirel oF theadsd éaéﬂ@iéé! Lhe spray-target
(la). The cl eaning § qui dfl ow S(aliain- 11)

regi on (Eg? alon)? h?es bstrate .

whi ch di VEFEEa° FYBRO'S A2 those ahihs gxepmglary embedintemn 1 283 used it e dperdptidrar get
regi on (herelnafies gheaded toward the spray-target region (En) along the 30
Substrate ﬁl) Jhe cleaning liquid flow (Fill) and the cleaning |iquid
f1ow (Fn+123 Icode sxempigreemhodimsat 2 atovadesiantlemimridatie: apsphedonitbgt ween t he

5" 2ot AR EROARARY LRI Al NS AL 0! 09 portLon(10) generate 2

liquid flow confront area. g P¥n2) h8nd t he
cl eani ng clepgiggdlevicolag Fdevity cadfifuraivn that @adfe likkhes pRlidR detices fedi at e

it - t i . En- 1 the pl aci
ort i on (10 ECR It SRR AT b ot i A atenapoba e bel |
conveyer sredthRA) davide §EPBdeaITeliROddvide)NeThs Hféﬁnihg%viwﬁ?{}a ‘é‘l%aﬁ’i@g%ﬁit( N) of

the FC B&A\ﬁ (ai%?are r.ez Ectivel located at subStantially cent&r positions
5bet ween (P'Heé HARSIREHRIT @ éfn?&r‘éwgﬁ’@gfi(M; whargin the cleaaimgpdeviceuni ts (51A)

and (51Blepbke &5t j £ 3 3 nd. (528 transport
the prurg) e B%?“gig‘:’éﬁ% bRt 1Y ENEL el RO AR SOV Ertld ™ e,

the FC B@erif(slf)gwlt eir clearances (N) exposed al ong the spray-target

regi on fagc4 di i ( arriving at .and nmoving through the liquid

f1 ow com(:jI r!so‘ﬁngJ i nghgﬁgf&%&gn toﬁepg?cdﬂe%p%ﬁ‘nogH%ayll?fssg?‘éifi-at%‘?%&‘eIC PBEs (En) one

af ter anuribéW.), Firsing enis U2}, andtdein@hni W3h! aAsRRAigUBkESpeSA) and (51B)

are 100 EQen% 15r00 r@g nn. g%ese transport rates effectively reduce adverse

i mpacts Poash BryTy élﬁn'flg'ﬂf’ tapspt B‘&E?%P]@PW&WW apyphamge byfths ence bet ween

t he et ectinging anit nedtie &l Qi @por i |igquid flows.

The trans oﬁ? ?a???”t hus sdé? 1'itgurntth(er ens?f??grag@lgog P@F %allé(fglgflﬁg&’loﬁtﬁ@ of

product i B9 Visd i dhsgdeaning wnig Wik s hrgiraspeotivalie trineprt mgjt (ehA))emd awhen t he

FC- BGAs f{jh}inak an I i.kng li.quid flo ositely

di rect edﬁ [.(IE%-p?rltg&tﬁgk? :Fn’g?f{rglﬁsgorz‘%ﬁi #diﬁ%l?éﬂ%rﬂgy fr%‘f’@e‘g‘?&g? P$DBour ed

into t hewsl E¥Papedthe(dxyingfunit i J) lteibethdrébyRiBAred(dk} respectivelyes thhispodNY Wast es

left in . Su s flux, are effectively renoved
PR AR TR A boreh

t herefrom “target regions (El) to (E8) are linearly
ext epdli nd,55% he PRsphispottlv@an’s ng) isicquiphes bausa bildodye lowing in
| arge wi dth ggg&r:ls OF}' Ther ef or e, d&hgri:) the belt coonv}é{/rgrggA?éIg% and (52B)
are inst ¥R Whichgirive thedieiqopgiies (334 )k uiimihilpgh¢ radspoft urlite FC- BGAS
(1) stay(5iB)ih@uipgtdiviel MBEs LR vl @3BY 09, dp gui d f | (F1) to
(F8) fl ow ng):j gﬁg%&?he bel t uppeygé&?r&?zgg@g(%ﬁ%aéggl) which dives the belt

conveyer (52B).  According to the exemplary embodiment 2, belts of the belt

conveyers (52A) and (52B) constitute the placing portions (50A) and (50B),

30 respectively. As illustrated in Fig. 6, holding tools (55) for holding FC-BGAs (1)
are respectively detachably attached to upper surfaces (52Aa) and (52Ba) of the belt
conveyers (52A) and (52B).  Describing the upper surfaces (52Aa) and (52Ba) of the

| belt conveyers (52A) and (52B), they are the upper surfaces of the belt conveyers

13



“and- (52Ba), the clearances (N) are thoroughly cleaned in a tinme-efficient
manner. 25[ 68 ] According to the present exenplary enbodi nent so far
described, the FC-BGAs (1) transported fromthe previous device into the
cleaning unit (W) and the rinsing unit (") are placed on the noving
conveyer belts (52A) and (52B) and pass through the plural liquid flow

confront i(3QAFRERE 2B rggdlngtnraﬁ%lﬁg% %@axﬁc‘i& nidre @tfe%ﬁgc(%w%:aé&g%ggob%bear ances (N)

are cleaned nore than once w eani ng 11 qui dsitely
di r ect ed,logiag aayakdiring thefrangpert he cl earances (N), such as flux, are

effective renomg -] Bel ow. s .descri bed a styuctural

exanpl e \/\,;1}e5r6 e] the %é%a\gg{fgégvg%tréw ?gti%% Bivd 1@2%&%‘&9@1{}% Y ({Yilil)réﬂ%i ons

eraI | er tthannmﬂvhgdmmai/e)sgﬁay)hnitmle()spfoa&otn)’o\wgﬁh s%a@gi é}?zﬁliﬁ i uiHo(()ES) of
the spra j : tg cle a e nynber of FC-B 1) are
tande?ﬂ yia;répgilr%ofg%rﬁ}%rg\}ﬁg’ étﬁSpégyb%q?Eer% @ght(ﬂépgé WHH the Seactargimegions [ 70

1 As i | | ugEd atoe@8Si) nn Biegbel Boonkydral 550y a3 BPRY.S i Resiti ons in
an upper direct] nn f tehe.obelétd_d.rr Ikzlzg;;AsJ)r 6 (_321357 ﬁ%ﬁ%}?g%lgegg%tgggg#)e in

whi ch thraé%r’gomdf@ ”Sg?ﬁ ¢leaningyuniy (W4 ),(@pdiihy spipe upitol30dkt @ph} 4re ppmsddd ons.
The spr ayn ti&y @@fing &gt ON3).( ﬁg!the H&ctibndn bebwt jfh%l &%nﬂ%’qﬁﬁ'éﬂi& %sé%%’lﬁé to (30n3)

are arranged in. a row in a direction orthogonal to ransport directions
(Gl) and TPEDE UiV hisselledys rinsiag dignidy units to be provided is decided such

t hat wh Wi . wer, belts..(5 B nor
speci1f6 i caFIBg,] W%Jp Hgétg#&g]lnglgg%{%tﬁg’%&%rgﬂén@%%%%é%it‘g@&’qr@abé(ItB?lg t he
10bel t éwbgttwgyvﬁygrﬁﬁaéhpa%_ﬁﬁ&)iame t:lleenesnr/’fﬂyﬂteﬁd‘lmﬁng’ B@hi@{jﬁnie%ﬂiri)h e ( EN3)
. us. structur.a aracterized, _the split
o bantng lterbarPen bridd oA R REREUEY e BORE SRhGorieo” Burmedhetehs can be
gener at edreathomny cinsedufively ﬂeafogmeﬂ,uﬁ@@rea@lfngﬁ% ! l&é)fineﬁag AR@@&Q%?@M at
p

p0s1 11 on “Bier) SRR VL9 EleapeEarisbiapk (T Byl a pe vereAmbing Disaui d 11 ows
Opposgbt elrasplitieby pphidd e SPrS! vhiRPYHH%0 Hﬁd? ggaif}(feé %@ﬂﬁ%&é@h of the

FC- BGA (ﬁ three tinmes as the Conveyer "be Ther ef or e,
it is unhideBs@ddyand(dyadylaptusting pumps (Pempl-BMAPomp2). [ TR dseds descri bed,

t he cl ea i-ng. i t he eani ng device 2 cording to the
present F%@gﬁ’? iqiéﬁ?dc]%deagn noigﬁ ng{AFeg%gg‘é%?gh%&eﬁe CHYS Biks z—glc)élnéc({r?gni c
conponendy veaycdfttuéfer tanbn (Rl anddRa) tobe wagede easily performed in

conbi nat i it ny._aut jc. t ori devjce conventionally used. The
cl eani ng 'gggeﬁmat :T(})l%s an uﬁgg@a@ﬁ@&%?%ﬁ{‘ws Bext § PR Arather alpray previ ous
and subs kmghndint! eds oPMkIrahigbr! Lie(SYS ik Duandfin S iiole o) casanpg can be

cleaned i.n a tine-efficient manner with a high 25cl eani'ng” per rnlé'hce. [
73 1 AccH¥diPry tsAle)dp 3Unaredispesed mpxidotnadianether alohg afGa@@amal 1) pl aced
on the cegyeyYete Pelsbsrt (iR (+5 i |y, ss through the
spray-target ree i o_r%g (%Iél)%@tIP?Eg)tﬁ%@?%g{rg%OévG%ﬁi ts (30a) to (30h). As
descri bed $hlt h8ireikahpioghy exargldrynembodimenoMenespray tmits(308) ickgby) t o damage

or break ecause 30the.cleaning liquid Is normally sprayed
fromt hee%%ggﬁgge% S ut%%ue gm U YaLaprale whichsatays shodemng liguigpaa 1n the

case2@hefan-likeemanez tleosgh aypray @aglkr(e) 4lsng BE keaB&FedtBh. aTH@E%LI%P élﬁlt% ﬁgi Qgr ay

i 5. (3000 PR CresPesiar o bt gpugBiras (RO s Phy cFhetsmemcimseoé 1 qui d
and the (30h) are disposed so as to meet following requirements; spray ports (31a) to (31d)

provided in the nozzles (30a) to (30d) face the belt upper surface (52Aa), spray ports

(31e) to (31h) provided in the nozzles (30e) to (30h) face the belt upper surface

30 (52Ba), the spray-target regions (E1) to (E4) are arranged in juxtaposition one another,

the spray-target regions (ES5) to (E8) are arranged in juxtaposition one another, the

spray patterns (P1) to (P4) are perpendicular to the belt upper surface (52Aa), the

spray patterns (P5) to (P8) are perpendicular to the belt upper surface (52Ba), a
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‘rinsing liquid at times when the electronic circuit chips (1c) of the
FC-BGAs (1) are passing through the spray-target regions (El) to (E8) and
intensively spray the cleaning liquid and the rinsing liquid anytine other
than the suspension periods. The spray units (30a) to (30h) may coordi nate
spray on/off timngs and timngs of 5 noving and stopping the conveyer

belts (5 aafbel 2B REHETEb : I i t.hods is
enpl o_yed,&ﬁ%ak}l/e %Srga% uni tsg(r_:(?l%%lg)g (%{er%%lgtﬁ?ta? %S%r(?W%gF ggéos%e:g S)llln r?g}ot he
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units (5 ' : rge (e} ) to , thereb
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fr om 1061 RiGrg. (1) preésiectively RO Bipustd) inahe ter&(dwsx&gmg%tnbm)hs (Bbpaming
uni iS: 1 ed . .he rinsi uni _ a transpor evi ce no

il us%’ r a%bgofﬁ}t%\gl?ﬁéﬂ‘g{‘}é%mg‘ﬁégt. ‘Sl’ﬂ?BSI&ES- %é%e O9FZlps Ws%ﬂ r%ggepﬁﬁ r“i“?%é? Ag0unit (W)
i s then tmmmelptve ®dthe belt hppetrsyirfagesU R Aaf ME) (ShBaj. hel“ﬁé’s@-j\ﬁd@%fotsedjgﬂ (51B).

The drylng un|1ﬁ%¥€%ﬁés e ukgped th an air 15 nozzle (40) which blows dry
hot air C5HAICRIETr AEangementsyre empieyed hesqsapn ¢ tephpisalqoneeptisymilardodhati ng uni t

(VB), a sfdusnesiphiry eh@p8inint 1 DEhEleBLiHE BRIt Q.B(sz%aﬁr ation

; _ pgmmeggég%%?
ends. After the cleaning operation is over, the FC BGA ( is transported
from t he 3EOMgREF YR pﬁpl(agzﬁ)ecp@n af haispeowats (302040 () wdeuivimvddyfram

t rangpor ty i i i I i 1:..20, VWor ki Ex les [ 75
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cComer ci ) j ( t "ALPHA. 25W5-9190", supplied by Cookson
El ectr on?{crél)é%gl\.ﬁ?é’ \%\l/aggll:‘g%’rlglggg%c u%qgﬁn??%o i LU GWVithRaerderatao ) and

heat ed f enrvafirsembadsndingted liatmosphere on a hot plate at 270C to prepare a

wat er - sol flux residue. Then, .a solder resist test substrate (nade from
1.0 nmm x4lgg(lr)7i1 xlrﬁbs THHGHT @% chyaRsTiFREk thenk CB At (Wittansportsd| bycthe belsi st )
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30pitch: 180 u ( ar)ran edBtQh(‘aUrﬁegon |iké’%§d§%e§g?m§%g?é§§g%, and the bunps
of the t&SPeENEt ranseotird direugdy the spiey Hangbleregimme (E Halou(BBRalbhgix r esi due. A

L ey B e Gl acihe Rireitid PO TR AR B g B Bl et esi due
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Fi ne belt conveyance c?e@?ng devi ce

AT U ORI S G RGO T L S
ber o manee o b da e S0 S PRl B Frdd PRSP R e
in the a&¥33ieeot parieplaslydimit¢rbas fasas thay dedrhasecsubstantial Bt lidae spragiui d
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25  direction is unidirectionally extending. A slit nozzle, for example, may be used as
the spray unit. _
[ 62] The cleaning liquid and the rinsing liquid sprayed from the spray ports
(31a) to (31h) of the spray units (30a) to (30h) according to the spray patterns (P1) to
(P8) crash against the spray-target regions (E1) to (E8) and diverge in different
30  directions, thereby generating split cleaning liquid flows. Hereinafter, the split
cleaning liquid flows are respectively called according to the spray patterns; split
cleaning liquid flows (F1) to (F4), and split cleaning liquid flows (F5) to (F8). The
split cleaning liquid flows (F1) to (F4) are headed for the spray-target regions (E1) to
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“10 unit (W), and the assessnent sanple was cleaned with the deonized
water. The rinsing unit (W2) was inactive. Then, the assessnent sanple was
transported to the drying unit (WB), and dry air was blown to the
assessnent sanple through the air nozzle to renove any water drops fromthe
cl earance. The assessnent sanple was observed froman upper surface of the

{ ranspar qly). Ghast Gk BlebRindaBtd 1MSHISTo RS PRl ESHAUE L gamLned Tn the

cl earance, and a resi due renmova 10 \ias "e8
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removal r i mensi on o e sanp ux
resi dge \ths g?qd((ﬁé)&%glfgf) at“ﬁé%ﬁﬁ%‘f?@ ashalong thesbaltweppsr surfariepensi on of
t he sarrpl(szﬁ\diyeine (5PBa dndXhé %Eﬁ%%f%s&%ﬁét@?ﬂ%nf)ﬁgoggztzlhgsd(gggi) n?o[(ggd)

Similarl | | ust r at
hore 2r ek Bbdt i JBF P Spuneaiiaeidions (5bbict (FEmerexicarmbeitbeiork-al Tha syt h a
transpor tcledhrngqtquﬁﬂﬂowbep P)' 8308 Fe '895@1@ s?r%ulg@g Fh%wﬁﬂé’&f tiy O”r%' ne H”igd 2

group of nozzles (three cleaning nozz Exa
spray unidgscription pelow, Q@?ﬁ)r%p]@t Qlwchg‘ btcr[uld YloevsuBin {19y @Fngpmdy Frepzdres

30 I ne ray-ta regi ons (El

o (5, SR et b el O AR ED L B Bu ittt 140 Bgbay uni ts
(30a) to[(l‘izreltn) and)(ﬁrhéz)mcl"aw ﬁlﬁf@b)]lzﬁﬂi[@??wl(]lﬂré %éeg tf\)/g@cr%gh@&em a Splray
ressure e s a, and a spray angle
of the sé@{é‘f u°n”i’%@ﬁﬁé685 (fff)f@g 81&&’#&% wﬂzspgw@yg%ﬁﬁglgn%@ohf to (3(g)h)
were sit dnd 1t aed used 39 &4 ction
wher e !thgmg)éﬁc%/s%rbet l;egl gng&(ngﬂt&f%k%gg%?%g{?l nea {t(g/@a@ten%{ ﬁlg : S

per pendi EWY QAR {HRbSTHC| udi ng the spray- target regions (El) to (E8).

An i nser via4 (i St[ﬁ@?rﬁlt(@an% ﬁngi;d %IBEVB%— g?{ fes a ir N 1d %rgg ]\1,%1%5 58% (di St ance

of lines connectin 5 spr port ay gnit

aver age f(Fow a}nélt(gngi Ogmwpbzt@cbcwde’dnane Isubpnnamb (flla))wsTl(d:sblll cleaning22) vvas

0. 03/ sec 7 flow e of the flows (F11) to
(F22) vvagq%lglfgov} Qﬂﬁa\j scr (Efacﬁ) g liqyid 0?"'33@2‘%& qr\ﬁilr{gp Hhe 1£or %he
cl eani ng oppcq;utely diteotwsl a(l&ign)hetsabs(tﬁ?ezol 2).0 TheowlRkRAink hf‘é]uRi A& (FHQEUd' ng the

spray- tarr&? regi on é-@tl (Eg wer e nmeasured, t he measdred val ues
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flows (Fm,Q,V (F9,)Gf &5 | cul ation rmJI a (hei ght of
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Wor ki ng El;éaciéb g 1kqutlanfll‘:uO (&%p&% BQ%E%W d rgglpg%gn) is headed towgrkthe wor ki ng
exanps essprey-gargétiregiah (EA-1) ARngah&iMdtr26q ). € Th %ﬁﬂgg i f6QF terval
di st ance éh%‘fg th spr targcett re ongm%b é teo (Qﬁ% tahe@gprzg
pressur e ?fieg \‘R&a@néﬂlélﬁ vdéFehb thCISQ@UrtatgdragmnTabl e 1.

(En+1) is headed toward the spray-target region (En) along the substrate (1a). The

cleaning liquid flow (Fn-1) which diverged from the cleaning liquid flow (Fn-1,) in

the spray-target region (En-1) is headed toward the spray-target region (En) along the

30  substrate (1a). The cleaning liquid flow (Fn,) and the cleaning liquid flow (Fn+1,)
confronting each other at an intermediate position between the spray-target regions

(En) and (En+1) on the placing portion (10) generate a liquid flow confronting area.

The cleaning liquid flow (Fny) and the cleaning liquid flow (Fn-1,) confronting each
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[ 81 ] Working Exanple 6 This working exanple was simlar to the
wor ki ng exanple 1 except that slit nozzles (Water Curtain Nozzle, supplied
by Spraying Systens Co., Japan) were used 25as the spray units (30a) to
(30h). [ 82 ] Conparative Exanple 1 Thi s working exanple was simlar
to the working exanple 1 except that full cone nozzles (small flow rate,

i ed /i : ed .as SRPr nits (30a
Lo (30M) .‘“%%E'@%%Y‘i“@%%%%? B ISP pe RRaA soHY- Rl 35 () B B Pgi on
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pr gxi % t?i)%tvg&trﬂ}ée %@P&Vﬂfé’%éﬁg?b’ﬁﬁms(ﬁd)lgsfr%{l%rfgtﬂméﬁ ) end 338 (these
regi ons andlesdy drive pigs B3l @Invisidrd (220MRLBEB) 1o Jaf}@pém}?eypt,mml ﬁ‘ﬁ-é%%? and

y ally a
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sEray-L ar(§bhd) arsly(Sa B3 a(eE]()Olta(rjif;lS(((Eﬂ)n/mlhe ITH&ah‘ays;ﬁxﬁ@_fb@ieﬂg?t\é\féy ?éd('ljl%%‘éz) .
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wor ki ng  ebeeipéteonic cdrportd belfietraspeasdBad tfﬁ@ﬁ&%}l’lﬁig"@tﬁl&&ﬁ%dsn g‘ﬂg in-line
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cl eani ng ,devi ces acgordi?g to the working exanples cl eaned over a
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86 ] Cleaning Performance Assessnent Criteria € assess | es were
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The rati i ions to i t he f esj due was attached
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renoval T&? :;?1600% O flux residue removal ratio = at |east 95% and | ess
than 100% A f1 ux ‘TSP G RITET rraipRo(E) de (Fbepse lisemdvandendieg thhan 95%

f I ux 20 esisplitec] ¢y AGuil Ao (F1) BIFS} E&%Fﬂ&@‘f{ghgzgséa‘glpﬁggﬁ@%ioq_ eani ng Test

Resul t T%gl e_.l shows assessnent results of anéd in the
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o 0 obt SearoRebah bAP (1 IDES: FORREAL IO ARE Ruobofpiiereg dhe T o
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25 [ 68 ] According to the present exemplary embodiment so far described, the
FC-BGAs (1) transported from the previous device into the cleaning unit (W1) and
the rinsing unit (*) are placed on the moving conveyer belts (52A) and (52B) and pass
through the plural liquid flow confronting areas as illustrated in Fig. 5. Accordingly,

the clearances (N) are cleaned more than once with the cleaning liquid flows

30  oppositely directed, and any wastes left in the clearances (N), such as flux, are

effectively removed therefrom.
[ 69] Below is described a structural example where the conveyer belts (52A)

and (52B) have width dimensions smaller than width dimensions of the spray-target
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"restdue renoval ratio = 70%in the conparative exanple 2, and flux residue
renoval ratio = 65%in the conparative exanple 3. [ 88 ] Table 1 nozzle
type spray pattern row pattern spray pressure (MPa) spray angle (0) spray
direction spray-target region r, distance (mm flowrate (nm’s) Result

regions (E1) to (E8) of the spray units (30a) to (30h) to clean a large number of
FC-BGAs (1) are tandemly arrayed in rows in a belt width direction at once per row.
[ 70 ] Asillustrated in Fig. 6, plural spray units are provided at positions in an
upper direction of the belt. Figs. 6 and 7 illustrate an example in which three spray
5  units (30n1) to (30n3) are provided at the positions. The spray-target regions (Enl)
to (En3) of the spray units (30n1) to (30n3) are arranged in a row in a direction
orthogonal to the transport directions (G1) and (G2). The number of the spray units
to be provided is decided such that a whole width of the conveyer belts (52A) and
(52B) (more specifically, widths of electronic components arrayed in a row along the
10 belt widths) is encompassed in the spray-target regions (Enl) to (En3) arranged in a
- TOW.

[ 71 ]  Thus structurally characterized, the split cleaning liquid flows as large in
width dimension as the belt widths can be generated. Accordingly, a large number
of FC-BGAs (1) can be cleaned at once. When, for example, the FC-BGA (1) is

15 simply placed at any arbitrary position on the conveyer belt (52A), (52B), the
cleaning liquid flows oppositely directed can be surely poured into the clearance (N)
of the FC-BGA (1) three times as the conveyer belt (52A), (52B) moves. Therefore,
it is unnecessary to exactly position the FC-BGA (1).

[ 72 ] Asdescribed, the clearance cleaning operation by the cleaning device

20 according to the present invention does not require exact positioning of the electronic
component, and the cleaning operation can be easily performed in combination with
any automatic transport device conventionally used. The cleaning operation can be
easily automated and coordinated with previous and subsequent treatments (in-line
system), wherein the clearance can be cleaned in a time-efficient manner with a high

25  cleaning performance.

[ 73] According to the present exemplary embodiment, the FC-BGAs (1) placed
on the conveyer belts (52A) and (52B) directly pass through the spray-target regions
(E1) to (EB) of the spray units (30a) to (30h). As described in the exemplary
embodiment 1, however, it is unlikely to damage or break the FC- BGA (1) because

30  the cleaning liquid is normally sprayed from the nozzles at such a low pressure as
about 0.05 to 0.8 MPa. In the case where the nozzle spray pressure is increased for a
better cleaning performance or the FC-BGAs (1) to be cleaned are rather fragile, the

spray units (30a) to (30h) preferably suspend the spray of the cleaning liquid and the
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“working exanple 1 fan type linear parallel 0.3 40 perpendicular 28 0.03 *
morking exaggle 2 fan type linear parallel 0.3 40 perpendicular 17 0.03 *
wor ki ng exanple 3 fan type |inear

rinsing liquid at times when the electronic circuit chips (1c) of the FC-BGAs (1) are
passing through the spray-target regions (E1) to (E8) and intensively spray the
cleaning liquid and the rinsing liquid anytime other than the suspension periods.
The spray units (30a) to (30h) may coordinate spray on/off timings and timings of

5 moving and stopping the conveyer belts (52A) and (52B) according to takt time.
Whichever of the methods is employed, the spray units (30a) to (30h) temporarily
stop spraying the cleaning liquid at times while the FC-BGAs (1) transported by the
transport units (51A) and (51B) are in the spray-target regions (E1) to (E8), thereby
effectively cleaning the clearances (N) while preventing the FC-BGAs (1) from

10  breaking.

[ 74 ] The FC-BGA (1) already cleaned by the cleaning unit (W1) is transported
to the rinsing unit (W2) by a transport device not illustrated in the drawings. The
FC-BGA (1) rinsed by the rinsing unit (W2) is then transported to the drying unit
(W3) by the transport unit (51B). The drying unit (W3) is equipped with an air

15 nozzle (40) which blows dry hot air to the FC-BGA (1). After the FC-BGA (1) is
dried by the drying unit (W3), a sequence of steps of the electronic component
cleaning operation ends. ~ After the cleaning operation is over, the FC-BGA (1)is
transported from the conveyer belt (52B) to a subsequent treatment device by a
transport device not illustrated in the drawings.

20
Working Examples

[ 751 1. Clearance Cleaning Performance Test
Preparation of Sample for Assessment of Clearance Cleaning Performance

0.1 g of a water-soluble flux commercially available (product name “ALPHA

25 WS-9190”, supplied by Cookson Electronics Co.) was spread on a Cu test piece
(0.3 mmx40 mmx40 mm) and heated for 30 seconds under atmosphere on a hot plate
at 270°C to prepare a water-soluble flux residue. Then, a solder resist test substrate
(made from 1.0 mm x40 mm x 40 mm glass epoxy medium coated with a solder
resist) having 60x60 solder bumps (bump diameter: 120 um, bump height: 30 um,

30 pitch: 180 pum) arranged thereon like a square was prepared, and the bumps of the test
substrate were coated with the water-soluble flux residue. A transparent glass chip
(0.5 mmx16 mmx16 mm), supplied by Matsunami Glass Ind.,Ltd.) was bonded to the

test substrate coated with the flux residue such that the glass chip contacted peaks of
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p i | i | i near
arallel 0.3 40 perpendicular 38 0.03 working exanple 4 fan type
Barallel 0.3 40 perpendicular 50 0.03 o working exanple 5 fan type |linear
paral l el 0.3 50 perpendicul ar

the bumps). The glass chip-attached test substrate was heated for 20 seconds at the
peak temperature of 260°C in a reflow oven. The resulting glass chip-attached test
substrate was used as a sample for assessing a clearance cleaning performance.
[ 76 ] Test Method
5 An in-line belt conveyance cleaning device of shower type characterized as
described in the exemplary embodiment 2 (Figs. 5 to 7) was used to clean the
assessment sample to assess a cleaning performance of the device. Because the
water-soluble flux residue was used in the assessment sample of the test, a deonized
water at the liquid temperature of 40°C was used as a cleaning liquid in the cleaning
10 unit (W1), and the assessment sample was cleaned with the deonized water. The
rinsing unit (W2) was inactive. Then, the assessment sample was transported to the
drying unit (W3), and dry air was blown to the assessment sample through the air
nozzle to remove any water drops from the clearance. The assessment sample was
observed from an upper surface of the transparent glass chip to detect whether the
15 flux residue remained in the clearance, and a flux residue removal ratio was
calculated.from the following formula 2) based on area dimensions of the sample
where the flux residue was attached before and after the cleaning. Then, a value
thereby obtained value was assessed based on assessment criteria described later.
C =100 - (G1+G2) x 100 .. 2)
20 In the formula 2), C is the flux residue removal ration (%), G1 is the area
dimension of the sample where the flux residue was attached after the cleaning, and
G2 is the area dimension of the sample where the flux residue was attached before the
cleaning
[ 771 Similarly to the illustration of Fig. 5, cleaning nozzles (30a) to (30d) were
25  respectively disposed at four positions along an axial line in a transport direction.
The cleaning nozzle at each row position included a group of nozzles (three cleaning
nozzles)
[ 78] Working Example 1
As the spray units (30a) to (30h) were used fan-type uniform spray nozzles
30  (supplied by H.IKEUCHI Co.,LTD.) having linear spray-target regions (E1) to (ES),
wherein a height dimension from spray ports of the spray units (30a) to (30h) to the
spray-target regions (E1) to (E8) was 60 mm, a spray pressure of the spray units (30a)
to (30h) was 0.3 MPa, and a spray angle of the spray units (30a) to (30h) was 40°.
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128 0.03 0o working exanple 6 slit type linear parallel 0.3 40
perpendi cular 28 0.03 * working exanple 7 fan type linear parallel 0.05
40 perpendicular 28 0.03 * working exanple 8

The spray units (30a) to (30h) were situated such that a spray direction when viewed
from a direction where the spray-target regions (E1) to (E8) are linearly extending is
perpendicular to a plane including the spray-target regions (E1) to (E8). Aninterval
distance (D) of the spray-target regions (E1) to (E8) (distance of lines connecting the

5  spray ports of the spray units) was 28 mm. An average flow rate of generated
cleaning liquid flows (Fl 1) to (F2,) was 0.03/sec. _

[ 79] An average flow rate of the cleaning liquid flows (F1 1) to (F2;) was
calculated as described below; flow rates per unit time for the cleaning liquid flows
(F11) to (F25) to flow along the plane including the spray-target regions (E1) to (E8)

10 were measured, and the measured values of flow rates were divided by sectional area
dimensions in width direction (mm?) of the cleaning liquid flows (F1) to (F2,) to use
the divided value the as average flow rate of the cleaning liquid flows (F1;) to (F2,).
The sectional area dimensions in width direction (mm?) of the cleaning liquid flows
(F1,) to (F2;) were calculated by a calculation formula (height of cleaning liquid flow

15 x spray pattern length of cleaning nozzle). The height dimension of the cleaning
liquid flows (F1;) to (F2,) was calculated by a calculation formula (opening width of
nozzle spray port + 2). _

[ 80 ] Working Examples 2 to 5, Working Examples 7 to 9

These working examples were similar to the working example 1 except that

20 the interval distance (D) of the spray-target regions (E1) to (E8), and the spray
pressure and spray angle were changed to those illustrated in Table 1.

[ 81 ] Working Example 6

This working example was similar to the working example 1 except that slit
nozzles (Water Curtain Nozzle, supplied by Spraying Systems Co., Japan) were used

25 as the spray units (30a) to (30h).

[82] Comparative Example 1

This working example was similar to the working example 1 except that full
cone nozzles (small flow rate, supplied by Spraying Systems Co., Japan) were used as
the spray units (30a) to (30h).

30 [83] Comparative Example 2

The spray-target region (E1) of the spray unit (30a) in the front row was
disposed with a tilt through 45° relative to the spray-target region facing direction

(H). Further, the spray-target region (E2) of the spray unit (30b) in the second row
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“fan-type linear parallel 0.8 40 perpendicular 28 0.03 -a working exanple 9
fan type linear parallel 0.8 40 perpendicular 28 0.2 -a conparative exanple

1 full

10

15

20

25

30

cone type

was disposed with a tilt through 45° relative to the spray-target region facing
direction (H) so that the spray-target region (E2) was in proximity to the spray-target
region (E1) of the spray unit (30a) (these regions are not in paralle] with each other).
The spray units (30c) and (30d) in the third and fourth rows were similarly
positionally adjusted. ~As a result, the adjacent ones of all of the spray-target regions
(E1) to.(E8) were all disposed in non-parallel with each other. The rest of the
comparative example 2 is similar to the working example 1.
[ 84 ] Comparative Example 3

The cleaning device according to the exemplary embodiment (Figs. 1 to 3)
was used, where the spray direction of the spray units (30a) and (30b) when viewed
from a direction where the spray-target regions (E1) and (E2) are linearly extending
was tilted through 45° to a plane including the spray-target regions (E1) and (E2) in
the same direction. The rest of the comparative example 3 is similar to the working

example 1.

- [85] The assessment sample was set in the in-line cleaning devices according to

the working examples and cleaned over a length of time necessary for the cleaning of
the assessment sample to be completed (one minute) and then dried similarly to the
working example 1.
[ 86 ] Cleaning Performance Assessment Criteria
The assessment samples were respectively visually observed from the upper
surfaces of the glass chip. The ratios of the area dimensions to which the flux
residue was attached before and after the cleaning were calculated, and obtained
results were assessed based on the following assessment criteria.
3t flux residue removal ratio = 100%
©  flux residue removal ratio = at least 95% and less than 100%
A flux residue removal ratio = at least 60% and less than 95%
x  flux residue removal ratio = less than 60%
[ 87 ] Clearance Cleaning Test Result
Table 1 shows assessment results of the samples cleaned in the working
examples 1 to 9 and the comparative examples 1 to 3 (flux residual removal ratios).
As is clear from Table 1, the working examples 1 to 9 obtained higher flux residue
removal ratios as compared to the comparative examples 1 to 3. The assessment

results of the comparative examples 2 and 3 showing A were more specifically, flux
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‘cireular parallel 0.3 40 perpendicular 28 0.03 x conparative exanple 2 fan
type linear non-parallel 0.3 40 perpendicular -- 0.03 A conparative exanple
3 fan type linear parallel 0.3

residue removal ratio = 70% in the comparative example 2, and flux residue removal

ratio = 65% in the comparative example 3.

[88]
Table 1
spray-target
spray | spray ) flow
nozzle | spray spray region
row pattern | pressure | angle L . rate | Result
type | pattern . direction distance
(MPa) | () (m/s)
(mm)
working fan ) .
linear parallel 0.3 40 perpendicular 28 0.03 {}
example | type
working fan . .
linear parallel 0.3 40 | perpendicular 17 0.03 203
example 2 type
working fan ) .
linear parallel 0.3 40 | perpendicular 38 0.03 303
example 3 type
working fan ) .
linear paraliel 0.3 40 | perpendicular 50 0.03 o]
example 4 type
working fan i .
linear parallel 0.3 50 | perpendicular 28 0.03 o
example 5 type
working slit . .
linear parallel 0.3 40 | perpendicular 28 0.03 1%
example 6 type
working fan . .
linear parallel 0.05 40 | perpendicular 28 0.03 203
example 7 type
ki f:
working an linear parallel 0.8 40 | perpendicular 28 0.03 1t
example 8 type
working fan . .
linear parallel 0.8 40 | perpendicular 28 0.2 103
example 9 type
) full
comparative . )
cone | circular parallel 0.3 40 | perpendicular | . 28 0.03 x
example 1
type
comparative fan . .
linear | non-parallel 0.3 40 | perpendicular - 0.03 A
example 2 type
comparative | f:
OMPATEEIVE 1 N hinear | parallel 03 | 40 45° 28 003 | A
example 3 type

[ 89 ] Cleaning-Caused Damage Test
Preparation of Sample for Cleaning-Caused Damage Test
A silicon wafer (0.1 mmx10 mmx10 mm) was bonded to the bumps of the
solder resist test substrate used to prepare the assessment sample to obtain a damage
10 assessment sample.
[90] Test Method
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40 450 28 0.03 A5 [ 89 ] Cdeaning-Caused Damage Test Preparation of Sanple
for d eani ng- Caused Damage Test A silicon wafer (0.1 mx10 mMmx10
mm) was bonded to the bunps of the solder resist test substrate used to
prepare the assessnent sanple to obtain a damage l1l0assessnent sanple. [ 90
] Test Method An in-line belt conveyance cl eani ng device of shower type

characterized ag ﬁx%%é?@é%n%léyzﬁ'l%é? eigglg% degicg%?sﬁ&ggqhgg é%n;ﬁgr?i nt 2

(Figs. 5to 7) was used to clean mage asSesshe Fhe

t r anspor tdepited g5 dgsibediimihe. expmplary ebottinmapt ExBig) £tdl®) wdhisedwsr ki ng
exanpl e Was,GRS 4 0 uj.r nts siml 0 _those of the working
exanples 1 angé gérg?g%#%esgﬁlgg%%@} %tltegﬁrf‘ﬂﬁ)operg’le. Oafj[’m@z‘nﬁ“/r@ﬁ‘rrpar ative Exanpl e
4 9% HowdVorkirealkamplelé0i ce sinmilar to that of the conparative

exanpl.e 3 of the.clearance cleaning test (see the exenplary enbodi nent 1
(Figs. 1 to 3) tf\?‘/éss‘,”oﬁ NE\HEHPIS Bap ﬁ%’@ﬁ@é}&&%ﬂ%l@wmﬁﬁ symilagtogthese qf30a)

al one washewarkirglexam@bd] ahd Bio§ el @fandce1 il 1 quid at the spray
was directly sprayed fromthe angl ed-changed spray unit

pressure ﬁézjj O[C%g?

(30a) al ohe“tlo _R?F@é"iea??@_@ﬁﬂthe set damage assessnent sanple for

~cleaning for omesnmwwb&aﬁih@dlﬁ%Xirﬁipartt!?%}a‘%'o?ﬁ{%&% %[‘atf\)geexgl%gﬁleﬁﬁeo gessment
93 esul oug

sanples in the workjing exanples. 15] Test “t here
was no bickarage cleaningdes) sseadke exsmpdanyembeslimpite (Figst o Bdmwias,g veepl e 10,

the waf erpofnring, £ ervent so Aacks in the conparative
exanpl e 4. % }{]NI%éséRﬁ%%E%ME%L#% WS g\?nfeé;ﬁ)ef%r e?’é]i’hggipi’i?ﬁéﬁvtei on
provi des cleaniwgyliquitl srtha geray praskeanit nd) MPaives dirdtlyeplaged hesithesed to cl ean
cl earanc ctoroni c co nent s or exanpl substrates nounted with
vari ous gg lgé'gﬁ ISP ATt aséﬁﬁlhe ﬂSstL’éF@é’falnggnghGiSch‘iﬂr@ag@tﬁsfﬁssm@&nsi stor,
capaci t osampledoriéleating 26 daESRLRTEN D (EERRENE o3 BHage
assessment samples in the working examples.
15 [93] TestResult
Though there was no breakage in the damage assessment sample in the

working example 10, the wafer of the assessment sample underwent some cracks in

the comparative example 4.

20 INDUSTRIAL APPLICABILITY
[94] The present invention provides a very advantageous cleaning device and
method best used to clean clearances of electronic components, for example,

substrates mounted with various semiconductor devices such as electronic circuit chip,

transistor, capacitor, and diode.

25
DESCRIPTION OF REFERENCE SYMBOLS
[95]
1 FC-BGA
la : substrate
30 1b solder bump
le electronic circuit chip
10 placing portion
20 holding tool
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"[ 95 1FG-BGA | asubstrate 30l bsol der bunp |celectronic circuit chip

10pl aci ng portion 20hol ding tool 20aupper surface of holding tool 30a -
30hspray unit 30a, 3lbspray port S50A, 50Bplacing portion 551A, 51Btransport
unit 52A, 52Bbelt conveyer 52Aa, 52Baupper surface of belt 53A, 53Bdriver
S5hol di ng tool 1055aupper surface of hol ding togl clggrance ?spggg ?gg!gn

i nterval ogystance between - n - spray-target

15F - Fég%Iit cl eani ng Ii%@%@¥?ﬁ%%' HP?E%%§¥§81Z F82cl eaning liquid flow
t ranspor B0di-B38bt i on spray- smaygenitr egi on facing direction w dth di mension of

electrongg&qh%cuit chip spray port

50A, 50B placing portion
5 51A,51B transport unit
52A, 52B belt conveyer
52Aa, 52Ba upper surface of belt
53A, 53B driver
55 holding tool
10 55a upper surface of holding tool
N clearance
0 spray angle
D interval distance between spray-target regions
El1 -ES8 spray-target region
15 F1-F8 split cleaning liquid flow
F1,, F1,-F8;, F8, cleaning liquid flow
G transport direction
H spray-target region facing direction
L width dimension of electronic circuit chip
20 P1-P8 spray pattern
T1, T2 tank
Pompl, Pomp2 liquid feed pump
FL1, FL2 filter
R1,R2 buffer tank
25 Wi éleaning unit
W2 rinsing unit
W3 drying unit

25



'20 P1 - P8spray pattern T1, T2tank Ponp 1, Pomp2liquid feed punp FL 1,
FL2filter R1, R2buffer tank 25 Wicleaning unit Wrinsing unit WBdrying unit
WHAT IS CLAIMED I'S: 1. An el ectronic conponent cleaning device for cleaning
a site to be cleaned of an el ectronic conponent, conprising a plurality of
spray units respectively adapted to spray a cleaning liquid to a plurality
of spray-WwHaAIEs CELiNMpPD Ret ween which the site to Sbe cleaned is

i nterposed, wherein the plurality of spray-target regions are linearly

ext endi nd; An eledigonpsl eomappanent dearspg dyvitafageleanizg D8ik 6 aeltldaasd af spr ay

wh f a
B ecti o akanbictaohthy Abe TR Pl A hop elits fesbasr el wsaiadio
ext endi ngpnas apdeapandiquid & a bﬁlr@htmoa@ﬁrayftﬁﬂgéﬂﬂeggmg Betwldda RERYr HRlsfeko I egi on,
t he pl_‘ur a s _are disposed such that the plurality of
spray® ta% eg?%‘{;’isd‘rr‘)u r;)érs%cp Beffifed in j uxtaposition each other, and the
cl eani ng | i qui chesirad8off speam-taheet PSR alrEYm@efrPé%{/@xi’le@' ts crashes agai nst

the plurality of spray-target regions and the gengrates cleaning liquid
fl ovvg 15headed! hled’rlu‘lahé’ afj sprayt-taredt segiens eagh hThe sph pettomichacowpaadit

cl eani ngtlﬂl@‘eﬂsﬁﬁy%e&h&{ WRdh 'vﬂ:wgdq}dﬂl 3:didB&SEh ek e Efutre?l {gebe cleaned

includes a cl earance of the electronic conponent ex osed tomard t he
spray-t aﬁ@f@y taregfi regions are limeerlylestendingiis pe:qmmlmelat tocd plané igludievd g as
claiggd i % }q/ner ein 20t he el ectronic conmponent conprises a
substrat ? %ro and an electronic circuit chip mounted on the

substrate or t the phnrhlmry oﬁ/sipeayanmtstalnedsbmﬂaa&emaﬁthfe%hﬁliﬁﬂtyhﬁtsw
substrate _or the wafer,.and the. electronic CII‘CUIt chip. 4. The electronic

conponent® gé?lga?ﬁ? Aganesd i Brdapasitngnragh othesagim 1, furt her corrprl sing a
transport uni tth@dﬁd&hﬁ@ liquid E}é’f@?étpfrbmtthépﬁirﬁ% %’%?’%ﬂﬁpgﬁ%s ag%ft?lg? one of

25t he spray-ta regi ons on two side etvveen e sit
cl eanedpf}?yﬂl‘l‘lrlaé%’p‘?fss@&?yt’@r&qﬁée&i@mﬁeﬂfndsib?r&?y genageies elegiiog liquid flows

15 headed for the site to cleaned.
2. The electronic component cleaning device as claimed in Claim 1, wherein
the site to be cleaned includes a clearance of the electronic component
exposed toward the spray-target regions.
3. The electronic component cleaning device as claimed in Claim 2, wherein
20 the electronic componeﬁt comprises a substrate or a wafer and an electronic
circuit chip mounted on the substrate or the wafer, wherein the clearance is formed
between the substrate or the wafer and the electronic circuit chip.
4. The electronic component cleaning device as claimed in Claim 1, further
comprising a transport unit adapted to transport the electronic component from one of
25  the spray-target regions on two sides between which the site to be cleaned is
interposed to the other spray-target region.
5. The electronic component cleaning device as claimed in Claim 4, wherein
an interval distance from one of the spray-target regions on two sides
between which the site to be cleaned is interposed to the other spray-target region is
30  larger than a size of the site to be cleaned along a facing direction of the spray-target
region on one of the two sides and the spray-target region on the other side.
6. The electronic component cleaning device as claimed in Claim 4, wherein

the electronic component comprises a substrate or a wafer and an electronic
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"5. The el ectronic conponent cleaning device as claimed in Claim4, wherein
an interval distance fromone of the spray-target regions on tw sides

bet ween which the site to be cleaned is interposed to the other
spray-target region is 30larger than a size of the site to be cleaned al ong
a facing direction of the spray-target region on one of the two sides and

t he sprayhipang@ited 68l sudstrit ®r GlehP4fes ivilRreifl anﬂft@r\%l ﬁﬁ{arn%' DCrGRgp@nent

cl eaning device as clained in Caim4, wherein the electronic comnponent
conpri se®! st fasgss regions qmive sideschedwess ‘ébtclhdhﬂ gite toliepcleamedtsed on t he

pray- o cgr anc omer YIS Thfe Rl RSN g AR FRERoit of BB Forancd

spray-target regions on et ween ‘Caned is
i nt erposégmpgnqrﬁélqmglﬁeﬁacmgr@mchm gﬁhersp@nyaargan&ga)mﬂcbﬂh sHitHensd @ﬂdeé- of the

el ect goniygg o faC| f th ra rget region on
one o% t he tﬁ% S| d%g eg r‘%g[t1 ﬁréﬂ%epor éﬁﬁ’iﬁh %tﬁ’né %ﬁ‘ﬁ’:‘? de

ful fills fernngs BDan@R2p nempr essed by t he forrrul a L<D< (L+25 mm). 7. The

el ectroni.c conEﬁne t cl.eanin dev ce.as clainmed in Caim4, wherein

the trandport OAFFISCHERSSGRP n?’Hé caping deyifieas chrmenh énClaim 4 whessisport rate

fr om 100 to 1, Hﬁﬁrdﬁ@’f)m Onit 18spbire tBd Setiksit Qoﬁﬁ@fﬂﬁ'ﬂ@ﬂ& trﬁlllsi)gﬂ'r% fleyi ce as
cl ai med erein a flowrate of the cleaning liquid flow

sprayed fIB%FH fﬁgb%?é@flnumts is from0.03 msec. to 0.2 nisec., and a spray
pressyr e ghy th?hé@fe@‘bfox‘ﬁ@'c%ﬁlg'o Rerdt cfn%h&g% aastc irglmﬁlrlvgﬁalmglat\%ge ;&1 ectronic

conponent cl eani ng device a er el n § ray uni t
i ncl udes a f anaflpperatrooithe Clemmgﬁqeldaﬂewtspmyad ﬁ@mvmersgmtv uhhteasnfra@ devi ce as

cl ai mred i anl n ds f t fan-type
ovzl o i LU RLTOQMRERE: Hhda Giral Bitre v e i B . (MPecC as
claimed O MPai m 1, wherein the spray uni t includes a slit nozzle. 2012.The
el ect ron|9c comi\g nt cl.eani ng devl ce. as clained in Caim4, wherein

the spray unit | BREHCTUHESPRIPPISAE Stegpiaerdeuics 95 slpimged imelaimdambstsini qui d at

ti measwhen theﬂelsﬁfdyrmlﬁcmeg)g)%ngy pt hapgported by the transport unit is
passing thr ough the spray-target régjons. 13.An electronic conponent

cl eani ng 1¥et hodhs @F%‘P@QLHPW@OW% icleaning dewice |as ghéniedin Chirar?, stherxtin oni ¢

conmponent, wheg gjeq i oG Dt ;¢leani device is
prepared, the dE\?I %lggcl md risi ﬁéﬁggé Bf)ufa q?)%slerlfaat ’Bﬂ?t?@ respectively

adapt ed b spr &ke Qlecﬂr@aﬂmglpbnqmlchbanmgaiepicaraalclaﬁmed)fn Chira)l; vhefgh regi ons
linearly exten the ral ity of spray units each haV|ng a spray
pattern char ac{E o lgfﬁilg?s lit ®di rection when viewed froma

direeoi oh2. 30 T\h@elecﬁrdstﬁc pbmpaheritﬂe@ﬁmgm&ahéeta@E&ﬂhed ROCRAS 42GMetdinear |y
extending is p%Fpendl cular to a plane including the spray-tar get region,

and the pl ural PEYPBY Wirreagh (TR apki siRpsdhe prreiaf thectheaning liquid aptimeal ity of
o et ol e A b PP PRI b e R rndl
| ocat ed the spray-target regions.
13. An electronic component cleaning method for cleaning a site to be cleaned of
25  an electronic component, wherein
an electronic component cleaning device is prepared, the device comprising a
plurality of spray units respectively adapted to spray a cleaning liquid to a plurality of
spray-target regions linearly extending, the plurality of spray units each having a
spray pattern characterized in that a spray direction when viewed from a direction
30  where the plurality of spray-target regions are linearly extending is perpendicular to a
plane including the spray-target region, and the plurality of spray units being disposed
such that the plurality of spray-target regibhs are arranged in juxtaposition each other,

the electronic component is situated such that the site to be cleaned is located
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“at a position between the plurality of the spray-target regions, and the
cleaning liquid sprayed fromthe plurality of spray units crashes against
the plurality of spray-target regions and thereby generates cleaning Iiquid
flows headed for the site to cleaned to clean the site. 514. The el ectronic
conponent cleaning nethod as clainmed in Caim13, wherein t he

i i . .site to be cleaned using
hee] onae POTRARRgth BT ND RSGaR! U

the cleaning liquid fl e electroni c conponent from
one of the spr#g-deanges liquidisprsedfromibe plutelsty bésprmgunithicclshéhwsaiist e to be

cl eaned i} ﬂlﬁﬁaﬁf}psllsﬁnqa}t-f’aréé??eﬁ&tﬂsea(ndstgre%& tggrrwqgttes C egrili?lg 'liq%Pd flows
headed for the site to cleaned to clean the site.
5 14, The electronic component cleaning method as claimed in Claim 13, wherein
the electronic component cleaning method cleans the site to be cleaned using
the cleaning liquid flows while transporting the electronic component from one of the
spray-target regions on two sides between which the site to be cleaned is interposed to
the other spray-target region.

10
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