~AND ‘CLEANI NG APPARATUS This invention relates to the processing o

el ectroniygq g?gp,g@ent s and assenblies, %d in 5 particul ar $ErB60/638 ow of
sol der and cleaning of the conponents. "Background of the Invention

manuf act ure--of el ecmsaw&&mﬁowmﬁmmsmﬁmm nvol ves the
nount |nﬁmof i ndi vi dU el ectroni ¢ devices, such as transistors. integrated

Ci rcmm“ Ll ﬁ'ﬂm ﬂErs and 10 the like on pre-printed circuit boards. The
asse nponents are then refl owed and often cl eaned. The

manuf act urersf Bal | G d Array ( Bield ot thedoventian and assenbl i es commonl y

Yo ¢ bon T Vecg FhapEle i RAE e hSER < B Befiri by e
circgit mﬁembr@&h@remv@@ﬂdomraﬁdelesxhlhgof{mc%rﬁ;ﬁbabﬁ«al 15 process, the

circuit boards and substrates will be processed through a |ine of machi nes
whi ch include a magazi ne unloader, a ball nounter, an inspection machine, a

1 to 3 converter, a reflow ap tus, Ieeini ng,apparatus, a3tol
converter and a magazi ne Ioadﬁ——ﬁ@ﬁﬁﬁmac ' e consi derable fl oor
space and i nmount
of relativel ;Th é)x;ﬁ agﬁga%ugggf%géﬁfbna%%gexkpﬁés aq’?ritr)hl? %O%MS C6§’?%dv’\]/ryan Lv?éggﬁeang

t he BGAmoaangBf itnhﬁnafhl el&mmouéwmés BN tf@kis@r € Ghiegiatdd diuitd rédigofivand

| evel assenbly. Since nost asserrbl of BGA concIj)tonents and assenblies is

perflgrmlimcmmp@awtqdd@wemmén pessgmbhiey ard campenesisase thepgefllewedand

costs, there is an ongoi ng need to conserve
Hen cleaneda 9 9
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) The manufacture of Ball Grid Array (BGA) components and assemblies commonly

involves the mounting of solder balls or prepared spheres on pre-printed circuit boards or
substrates on the bottom surface of an integrated circuit, such as a so-called flip chip. In a typical
15 process. the circuit boards and substrates will be processed through a line of machines which
include a magazine unloader, a ball mounter, an inspection machine, a 1 to 3 converter, a reflow
apparatus, a cleaning apparatus, a 3 to 1 converter ;cmd a magazine loader. These machines take
considerable floor space and limit the production line that can be utilized in a given amount of
relatively expensive floorspace. After mounting, reflow and cleaning, the BGAs become the
20 input/output paths for electron flow to the next level assembly.
Since most assembly of BGA components and assemblies is performed in a clean room
) environment with very expensive floor space costs, there is an ongoing need to conserve
floorspace. Thus, it would be of great benefit to provide greater efficiency to the manufacturing

process and to reduce the required floor space for the manufacturing process.
25

Summary of the Invention
In accordance with one aspect of the present invention. an apparatus is providing for
processing electronic components which travel along first and second conveyors in a pre-
determined direction. The apparatus includes a frame contained in unitary housing. A reflow
30 assembly is mounted on the frame within the unitary housing and has a reflow conveyor
conveying the electronic component from the first conveyor in a reflow direction non-parallel to

the pre-determined direction to reflow solder on the electronic component. The apparatus also

A
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fl oorspace. Thus, it would be of great benefit to provide greagqy JUL 2003
~effi'ciency to the manufacturing process and to reduce the required fl oor
space fOWQMESHANuUf acturing process. .25 Sunmary of the | nvERE/PEH/GR9
accordance with one aspect of the present invention, an apparatus is

pr ovihds aglebning ssenstsls ntneddomt the framecaisp ovithih thewmitaty hawitgy andlhang cleaisg and
second conveyors_ in_a pre determ ned direction. The apparatus_ includes a

f r amSOBYANOALARNEYING YA etegirgnigsompegentArorarthe yefloy eenveyen ip 4 deaningrdiregtiom t he

frame within the unitary housi nd _has a.refl ow conveyor nveying the
el ccetiely daoris R ehteYaPOAECPp B Aeaf T bt SRR B RS

non- RgcAlonR! conthdnbst 1BMtRe SRbRA BbMRGofli rection to reflow sol der on the

el ectroni c conponent. The apparatus al so 3 0 JUL 2003 WO 00148780 - 2 -
PCY/ US00/ Olag@eordasceawith esotherpsped efithe/presenttinentions the réfieawrdiredtion andt hi n t he
uni tary housing and has a_cl eani hg conveyor c¢aonveying the electronic
conpdheamng SW%EPH@I?WW‘%?N@)}B? meng%{e%m@s&ﬂﬁsctmnr ection generally
opposite to t r i i.on .t t i one and

ol ver -t b e Gickis it AhBet aperd s BB R A 0By EORRS DI RER .
Wi t h FREIAMinPSRRF ST Prdd] SRERspedINBNEie fok (R reAbWRIY MidRehin@bIHTA

cl eaning direction are perpendicular to the pre-determned direction. In
ac c or cwmpenenistdf silivon lcbipsadper areghartifactpreddu eithemstap foronor iadividually heldonpact

R0 DGR . BRSR S BRTEBIB e DPIGY SPBEERTIIS Gifiboard
TR G B 6o ChRTAE RSl i | 40 ARG 1 e

trays, boats or carrfers, 1n contrast to the typica arger sized printeq
circuit bodigea ahothenhspebr ofithe prekertlinvemioaahtoughnheuse ofiseleefivedbloweens and
cl eani ng, devj ces are designed. In yet another_aspect of the present

O

i nveniasipwiationagd theutilization of segative ipressutes aaeilom Avearangd clegner may tedoused

utili Lon .| I re ve be housed
i t i e o) SRRH0Y SARGEE T of o et AEe) B hrcsbP B sl et oo
by1st heakpidplacdwirBmthatlsaniealiifasy Rhwdafp, W t hin that same unitary housing. In
accordance with yet another aspect of the present invention, the cleaning

portion of Inheconganze atitheyed paotheraspesitdf the presemtiinyention; tie gleaning popamaifthe
nore el evated than i.§ typical W resent commercial .cl eaners. .Th

el ghBBRAATS ERraratites RatiRe SHid A R B E LA BAEY S i i zes
the t ppeheddMRerdial ERASDSCTRELYBRRNEd feniiferMurd 6£ME NI Withih thbEleadhf oW
portion 20 of the apparatus and allows a refl ow and cl eaning nore rapidly

t han \wppdratuseninimizesithe perepaatreldiffererse dletvatdnosigps dittray siegitingabeieélow portitre
a ratus of the present inyentiqn, the BGA conponents, or chi. cont aj ned
[ 12 et Dps shperays g allepse repayandileapine o sapiy than gyt e Wi PEGHR
much gndafiiehe! Phi 1§ B8, $ gf%'b?ﬂax%ﬂﬁf‘tffﬁhé gflﬁ‘énttih%hti%ethﬁ RS %Qmpshé?ﬁs 40
b sent after

reachi ng roomtenperature an ore typic cont am naht's pre

r ef | owhips! doyitahediidlitheysteips orine EDEC traysy boatsdarvasries, tdo noe tosindonmess msgheamt of )
the present invention, the reflow portion of the apparatus of the present

i nventthergfase rFan beeleanrdifeanersince shey e gleaned prighia gaciiaproosnisaimsrataresnd ot her

chi ps [ [ In formor held ian JI ats or carriers.
Convedterert Bed shbitrdR Mesn ABeista Bl sebofdy B8 usea.
25 In accordance with yet another aspect of the present invention, the reflow portion of the
apparatus of the present invention utilizes IR heating to rapidly reflow the BGA components or
other chips in either strip form or held in JEDEC trays, boats or carriers. Convection or

conduction heating may alternatively be used.



3 0 JUL 2003 WD 00/48780 - 3 - PCT/US00/ 03939 Brief Descri ptioﬁ %f‘ll{l‘nguw

.- Drawi ngs A nore conpl ete understanding of the invention and its advant ages
Wil beveppemszae fromthe follow ng dgtailed description WRENSIARER in

conjunction with the acconpanied drawngs, in which: 5 FIG 1 illustrates a

conventional processing LBpief Diebéniption bf tlsd Dedveingst processing |ine
incorporating a first enbodi nent of the present invention FIG 3 is_a plan
vi ew of t Hemprercpmpleisdaiersiandipg of fke gvention and itsadvraiages willderapparent frora

conv aths,. for .use with the strips; 10 FIG .4 s a part.ial, si.de view of
Che. AP ingisiileg:REartition whih Bkin Boniinclipn v e o PERER RIS ¢ he
presgftch:- nvention illustrating conveyors for trays; FIG 6 is a front view
of the enbodinent; FIG 7 is a back view of the enbodinent; 15 FIG 8 is a
fisrst si dFI@i eWluwstrateha conaiionelnirpcéskiag lthet s an opposite side view of the
enbodinment; FIG 10 is a fraont view illustrating the Iid on the reflow
assenbly FiGt 2#lustrptes 2 progessing fipg COFPARIBG 2 fifk cpbpdimentok the presentr at i ng t he
i dsirRIe {igﬁ' refl ow assenbly and cleaning assenbly lifted. 20 FIG 12 is a
per SpECPI Ve view detailing the conveyor apparatus of the enbodi nents of

FIGS. 3 - FG. D% @aplaadid¥e o€ Helirst¥mbodiment of the present invention illustrating the
conveyor paths for use with the strips;
10 FIG. 4 is a partial side view of the reflow assembly;
FIG. § is a plan view of the first embodiment of the present invention illustrating
y conveyors for trays;
FIG. 6 is a front view of the embodiment;
FIG. 7 is a back view of the embodiment;
15 FIG. 8 is a first side view of the embodiment;
FIG. 9 is an opposite side view of the embodiment;
FIG. 10 is a front view illustrating the lid on the reflow assembly lifted;
FIG. 11 is a front view of the embodiment illustrating the lids of the reflow assembly and
cleaning assembly lifted.

20 FIG. 12 is a perspective view detailing the conveyor apparatus of the embodiments of
FIGS.3-5.

Detailed Description
Referring now to the drawings, wherein like reference characters designate like or
25 corresponding parts throughout the several views, an improved combined reflow and cleaning
apparatus 10 will be described.

With reference to FIG. 1, a conventional, present-day, commercially-available electronic
manufacturing line 100 is illustrated. The line begins with a magazine unloader 200, a ball
mounter 202, an inspection apparatus 204 and a 1 to 3 converter 206. Typical manufacturers of

30 such equipment are Motorola, Vanguard, Shibuya, Panasonic-KME and Speedline Technologies,

Inc. Itis to be understood that the sequence of machines in the electronic manufacturing line



Referring now to the drawi ngs, wherein like reference charactens] ditfi 9083 e
i ke or 25 correspondi ng parts throughout the several views, an | nproved
conbi nedWaeW/4878tand cl eani ng appar at ug 10 will be descri beRCTHPININE er ence
to FIG 1, a conventional, present-day, comercially-available electronic
manufrasy be ravgrsed aad 108 ingead ofithe patcess. mdvieg lefnto tiglgiinmayinidve an avighrioieft

unl oader 200, a ball nounter 202, an inspection apparatus 204 and a 1 to 3
convehresionop. Typi cal manufacturers of 30 such equi pnent are Modtorol a,

Vanguar d, ' ! [ . ' . L ogi l.nc. .t is to
be ggder stf@%g}ﬂﬁg&@%@ggg@um&%&%&%&gﬁﬁﬁgé’é H3‘?\h %Eﬁ)éﬁgﬁ% ggﬂ %%Péedgéﬁmeaclt 3ri ng
line planfend B HROGFINGIAR spBE8Pwhich v 6ddn SR 8oV BEAS Y&y hed and

t hus instead of the process noving left to right it nay nove in a right to
| eSt slirface bf imegraled ciranity, ac botoithg surface of @ iritkipostrmupbe which thelintagravddi ch i s
TR TR A T I
¢! rC”&iEc?rit BYar a&@é‘%gé@é&%@o@fgr ﬂen‘eE‘BFB%‘%&%la&Lﬁ%d‘ggﬁ%h Mﬁeit ﬁ&t?cﬁahat ed

circulrt 1s mnoun onents are snmall and can be ought of as

bei ngsfibs. T dperdtion) GRSk hawiterR02 i utifiedd ofmewitdanmiter a8 perhafiGiargd aced
and affixed to their bottom surfaces. In oEeration, t he bal nmounter 202 is

uti | i pebernfBdAs on theiwidarsidedf the chmpenent] Evgetuallyrthercosipopansvithattdebed
under side of. 1he comgonent. Eventually the c oner ith attached .10 BGAs
Wit Bt hemg B HeR ~geetpntpa cifedif Guard SBEE Bt minPesBiRThiEs pe
nmore gk g&@g@ 738 d Kh ‘;é(sma e H Lonal |y
per f o?n%%ﬁ%éﬂfef ovv|8ngh'%éhég)rrﬁs‘igfl er Flzzrgsnllt-saigﬁe wﬂwhﬂfﬁg‘{%&@ egﬁﬁ“t@r}gﬁ )
cl eansoldert domtdifats withth the BldAeaid then wleaning tieel Garseandtcoapioaentad whichthaydre

ot her contam _nants which arise from ghe_ r?f | ow process in a conventional
manne@tachsd of flux,and @thes sontapgnants Whigh apgs fromethe geflow pracsss ingsapueniionabg ¢ o
reflo F er on the circuit boards. Such apparatus can be obtained from
ResearC nt., Dover -Vitronix, Electrovert, Heller and BTU. Subsequent to

t hies ref | ow Faplesving tife 1208 ténverted 208 1s AFefipp appdrbitas 209 td feflovesviddriomthé esi dues
and ot her contam nants fromthe circuit boards._ Cleaning apparatus can be

suppl icrguit peardspBuclerparatys cmhﬁﬂbtaiamfrm&trsc?ncbllnb@wr appeanit. ddegimyeits a
3 ' 214, The ki
2y o0 ARHE R SRt o AROHASL BEA 260 OPLEhRL bonls HLA S,

the 3 flux résia@éyAid ®herdbatdnfilamt$ frohPihe @ikeMPbeards.y Cleaninglappdrahistaa be segplied
with the apparatus, in conbination, taking up 162 square feet of floor

space.frorn &R Iovsi- YitrenixrandsAcesli| Tollnwving appasatun 210 éx e én 1 $00Gre021 21au

$250, 000.and rmust be su led fromthree different, vendor.s. .The present

o neghen b 152Re Phy Fik Rpea Wifinrg e oot O by B AR s temedLiRddn 3
25 pl t I {Hag
appar aneter 2R AARRE SK0T CBPck PP Al AR bl L AP AR RS
squar eapparatusoin édrobinatiqrg ¢aking ap il 62 squansfedeofaibder sppeec €Ttescosbofithe aditd wotlde
prior apparatus. As ig%d/ﬁall know, the cqst OL flo?_r space in_a

seni c ARl Presentbetyeem$20P.000 ang; $250 090 and muyst e supplied drogm three,diflerant yendors | s
extremely VA= : r [ ;. the
meed for t of BEpRet N pr ARG BhBG anl Ae AL YTERED FBL LOlfip,

r ep ovplagtdofthe apparatus 206, 208,12 10.8nd212. HEhgxefls enindi oleagitig Apparates ) may ddkee

cost savings can be realized. The cost could be conpetitive with the

appar a@nl¥ five Jingawigetefthe assemblysling and A0 sguaze feeh gf Boarspaes, saving considarabie ed

'n Fl GLspacz:é ast &?mﬁa%@& toI {hré%?iror apg’argu‘s].uks %so\gg]l know, the cost of floor space in a semi-

conductor or printed circuit board or other electronic assembly line is extremely expensive due
to, among other things, environmental controls, the need for temperature and cleanliness

30 standards, etc. By utilizing the reflow and cleaning apparatus 10 of the present invention,
considerable cost savings can be realized. The cost could be competitive with the apparatus

replaced and can be supplied by a single vendor. As illustrated in FIG. 2, the same linear
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. manufacturing line, as illustrated in FIG 1, can be , usi na{the refl ow and
cl eani n¥Qg0p78% us 10, used for two_gonpletely separate ) S&E’P??P?ng
lines. Wth reference nowto FIGS. 3-12, the refl ow and cl eani ng appar at us
10, didiirde fh@nerly Rqtirédfor ofib ahiR6furiaf linBcasiliagenéd in TGN &dh benidsingifie

descri bed. The apparatus 10 includes a franme 5 12 which nounts a refl ow
ass aafdowy and cleaning @ppawinsd Oseted dor iwe eompletely sspanatbsmanifactuning Bokson stri ps

FIG 3 r.in.trays, ho of riers, 6 FI.G 5 nd cl.eanin
Cesonbry Dbttt aavas s i £ bt retlbupiotanit pllardie 16, PhER BBt | on.
13 AN dF (R fiesert (ARG willl RRANCAL Hhe e dndOiftult, LRMYEYO S
cHnvEywhicR4noulifea tefloet assembigyldrfoRfkflominhg ddldéradeecitduét ldgisdspeastedsnld in

strip forns 16 (FIG 3) or indjvidually in trays, boats or carriers 17

( FI Gtripy (HG- Brorgndrays.oatsiqr sairiers 67 &E@ér)iaaﬁ agpeamgtassenigly 18der deaning t he

conmpgnent s. al o hg l.ine direction 26 of the manufacturing line. As a

stri efﬁ“&bﬁ?%ﬁ%h%%ﬁ?’h‘éer%??_e“%"%"ﬁ%‘% of the inlet conveyor 20, sensors of a

vel | - knowgs tiPBe bdenlil FIGH! 3 bl {31en FathsiPasW detie s atSRVEYRISRhOEdINEHREr S 30

to nove fromthe position shown in FIG 12 toward the reflow conveyor 22 in

a 15indktrcentdyon2@.2: pdoparadiveydr 22, amd & ¢leadingeanvegor 24 t Tlwninks conveyor20 wik

iéri 16 onto the beginning of the refl ow co,nveygr 22. The refl ow conveyor
o

& EhaBEAcompangntsd S4n gﬁ@ forpe} e FIGHR) ecdpiduply 1pgays boats 9& garrigrs y
oy . . . : f ° ]
2o PERCHTio bepbBmslA B3 RERiaARoR ot L5505 Laphbitnlug,

heat tHedineerdiedclion26tof thembayiadtitnsiheleAs 88triph ks dsprodthes theeéndie ahd DY offgEber s
20 34 can, for exanple, be heat |anps, but may al so be of convection or
condindetconveyps 20, semsors of pvgliknosmype mvthp agin thesanpastsavilleussswespingnt i ne

h 1. £ 1.0k nbl e . L desired. .gi.
can BERERECT LRE BhaY e PPulPSuo B IE, T2 TE I et Do B iy St or o
vist hidiredtithh I26pdrpeudGARE e Hifbal Sir&cRioh26!th abv)thd BeipUsntd tHeREAGRIEH es 42

whi ch are nonitored by appropriate circuitry within the apparatus 10.

Pr ef ¢heatsflpwtdoavéyeat22n J hewefber sopsyri2eonvephibeistiep 14Ralopge réfbaw dirsctiomt her

t han Ehe ngr.e conventional convectijon eat.er§ which are used in many refl ow
ovens?2: XHIChAY BFRERR)EY RAFPLiquiardo fie ingat direqionefia; i ¢ can bring the sol der to

fl t ' ' Walal heat i
reriow e@ﬁﬁ%&e@gfgﬁ adiy %ééﬂh)! stipN 6ArCQINR R d DAY tkﬂcﬁ@ﬂ@&tcb{-?%yw@%,e eating

system and w can acconpl i shed nore quickly and wth t use of
| ess thayeargheatbd by beatergi membérs 3¢ td mitowwihr soldenom thed®arisz & hprheatirgimembensi t
nunber of different nponent s

boards which are refl owed typjcally have
O bk B0 e ATEPIEL e RSL R b SRR, A e BV RGP Gl canettn ks T 1 or

rea ' ' PP I | ) | ' ' may be
b1 acie-How Ry 16 HMAdes B BIADR 6 cobhe e g I ARGRARO S FlhE, ™
PCT/ dSemil 0 Bdestied; Inttidgengas uahbesipplipdity the reflow assembly thiragihdgletsti Tigs may
be Dight i n color such _as white or yellow which have differing heat and

absortgmpesatuse within Geireflow gssembly Wt iscrnyelledlestheiuse ghithermegspuplesd2prhigh ed

heat b abPlbpvaRptop s Celly PinhRE SFet b P e PR RE PR o
the dRAVinG@Sompmky Hilt)?ié%ehl@rshﬁthﬁpmaﬁ fiit HEeRTohVentihalNéRile &idnhbaterdRBICH ard hi S

causes or can cause fferential heating of the devices and thus
di f f eysediin miany géflaymovenses whi ch is undesirable. Wth the device of the

resent inyention, h r, the a ratus | s especiall ited for the
P ow of | SeASvEER @ P Rupt R BEl dBe biint ARGtk el BiRedukn t hese

ar r anggrEd\likly than a conventional convection-type heating system and thus reflow can be

accomplished more quickly and with the use of less energy. In conventional reflow ovens, large
30 size printed circuit boards which are reflowed typically have a number of different components
to be affixed to the board. These components may, and often do, differ greatly in their color.

For example, while some integrated circuits may be black and thus tend to absorb heat, other



each of the BGA conponents contained in the strips or the JEDEG%hrggﬁ,zﬂgﬁ‘
-boat's or Garners are 10 generally of uniformcolor in that there"i o]
little veyo @ydgosp Wit hin t he BGA conponents of the strip orPCHESUEABES trays,
boats or carriers. Thus, |R-type heatithg can be utilized to heat either
stripg or trays, boats or carriers Wthout the.reflow.differential problens
di 5o RTBES Birs PORIRE DY diStrae debes ey &R diek oS08 snh PP o8 e,

that J&iowaflhieh Eﬁ%_drﬂffér'h& Hét aﬁwgﬁkd idfl ChardtiRRESE thah BackaRVicbeat i ng nmenber

41, the strip 16 w proceed along the belt 22 to a cooling zone 15 43
whi ch nmay Inddditien, die prireet ovadidr beard @tkél€ whichfmaybe gyyficably of afdatk green tonee
device to further cool down the strip after reflow, if desired. Wth

r ef er @y hayea hgatabsprption which differsfrom the keaf absorntipnaghgrasieristienef thadaviees of
th tus ,10 th k. .of .1.h . 22 i at

sefs opBitiirs oarermRies b, BriELe il Wird cruS FabRe bRV eiise afResiRL oun

i N Fl Raihg oRHRNEEARS ahd TRAGifkEREGAI reNlow Rated WhidhEis THB&RHBR. MENbers 46 nove

the strips 16 off of the reflow conveyor 22, over a flat stationary surface
48 and ont Witththehlegicanf thg mesenhmvehbom,ihogvesen theyappatxfus Wksmcially suiedfopi ng
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FI G \ £ . i . fl
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440 n gandrhippof B @idriif fh ChetbiThb bsliflleSarig@aie within/the BGR B8mptheatits dahe he
linear direction 26 and in the opposite direction to the reflow direction
32, t st er then3EPEGHray5baats ervartigrpalausidRitPpe Meatingesas beiugilizadbtorhsateither ough
t he cl eani ng‘_ as enblg 18, the ci rsuit bo&rfgs 15 a{ﬁi cl eaned. The cleaning !
of t heTH L FRYSBAP &5 B iER bR EFiRY dificerytat Piobieds QagbredaPOet B at
about (Buldbe nBQ\BQH?rat tHEnd TR Fe@fok@%le,%a@ik%r@ﬂe EtEﬁhB'sﬁH\%ﬁ inPig, ke used.
In conventional reflow cleaning processes, the printed circuit board w il
go t hrpassgh tieriastiileatingg membery btbeastapditawil bprovdedationg/te belt 22dablcyolimgonges a
copl dqown section_ _which |lowers the , 0 JUL 2003 WO 00| 48780 _- , -

PR U w@sbggyt%%%%ﬂaﬁi dvaggr oF oshep sefrigerant o hEFltisr-Bpedstice o fukpFILlt o ai d
in ref L di fd i Qn.; oard is then renmoved fromthe refl ow oven
and codr?\%ytzlgls‘tr% ‘-{fkg?énﬂeox lfan_%?ﬁg pi ece of equi pnent which is the cleaner. It

is well knowithirefetdnee & FIG.IBdndoFICR 12, homedtrips 16t dpproaeh ¢led brRidd ofskenbl y has
been cool ed down, various contam nants such_as flux _and other materials may
part i aApppragss l0neaythe baek euyl efjthe reflew conyeyonh e2 iapareprigtrisensors ay theappamtnst ed

on the rd. Thus, in.t cl eani nd. prqcess. okl ox the.refl,ow. pr Ss,
the. o B8 hieeptifonhly 46 fron TR PR IS0, TRla e i o B
el g0t r'Did SwerpHRTRENIbEre 48 mMGENRE 8irips 9 OWIL6BthE REIIW dyeysn, @vBed flat
contam nants may be washed off. By contrast, in the present invention in

whi ch staféonasf susiece ¢& and autot the beginningrof shexcloaning ponveyorbnAfoube syeeping

fl i,ncl ud b | i nbl d the 10 ti
tat o1 PRBRS “Bleeinyfn I6 i BHERDCH SR i 2RA i whedberodbated By oF
vapor albeedlaéaterd agraear x%h’détfé& to Eteepcfsﬁmnrsfnbwagn . if;gaay X Hn%szxf{h% ]Beftf%?rip

reflow section and_the changing sections may be any of a nu
wel | - kbdmovingabivagl the dnd eftherefloweonvepor@. net hods. Wth the use of the
present invepntion, the board, chip or other electronjc assenb

hade suffi cilBhelearipg comymior 24will ey Be sEips fiem the barck 44 éna sleﬁlﬁiﬁg\girle&ign%
Cont TR0 AP gl AR RIS 58% A B Sk bt o0
the reflow direction 32, toward the front 52 of the apparatus 10. As the strips 16 move through
the cleaning assembly 18, the circuit boards 15 are cleaned. The cleaning of the circuit boards
maybe achieved by a fog of water vapor or water at about 95 ° C. However, more conventional
30 cleaning techniques may be used.
In conventional reflow/cleaning processes, the printed circuit board will go through an

inline reflow oven operation which oven typically includes a cool down section which lowers the



imediately fromthe reflow path to the cl eaning path and, bec%t@selUL 2003
. ~tenperature differential between the exit fromthe cooling reflow path and
the ent rWAQE/M48MOt he cleaning path is_short fluxes and ot hg'ICT@bSH?/ fhant s
may be easily washed off in the cleaning portion of the present invention
Si NCerhpatutd e Bbardld?Dihes @I AT ARSIy Itd aittih rBAN® s6lidificatiohh iTheboand des
substantial 20 savings in tine within which to process an individual board,
st ri ps enreragvedafromah¢ reflovwsexenagd sanesieddo theeext i inedisce @i eqeipmint whiskat ed
heati.ng and coqglin t he. print circuit boar strip or tr boat or
car r iotheiiianedn i Be knowt i s iifniiiee & optd StthmoniEs Ronti asheraiy 1 Btone
tenp r 0 {JxV-Eyat 4 i : 1 ircuit
boar 4o o Pkl gl farls GRS IR AR tefipS ey MR T e
cl 2anblidifg ectireonithe bedrdiand/oe dpdeatmoented an the board.oThey)in thealeafiinggiredess

thus allow ng rapid drying of the devices due to _the evaporation of water
vaporfodawingghe rrflow presesss gmémamgr\éatst musebrirg Wp the temperewie ofihe heardtori ps 16

the, JE t t ' 8.4.Typi cally, fl t t
'n ¢ RSSO O & RapiRre Hibse e RNk ooy St e BB S
but  npYshEALYE. TByOEBrRIAgY in MEIH&RAt e WIRER thdXeflowveh hid flilétcléaﬁésar& han

about approxi mately 3?5F 30 during reflow operation. Typically, cleaners
conprwithina ceashos bousing thamtflaw dvesencedes aprogidmmalylpicoaling assgpublytand ¢heof t he
water in the cleagni sectign may .range from 120- 160F for the wash section
2101 BEGHDB THeTip Fhe | EarpRe S5 UGB BRSSHEN BpRCEINE VRIAHRE Gl Mater ypRor Al Slevated s
for t J 3 : . and
about PHpGTERYSs” Fe SO UEUR oiérites 8 the K1 R SO A0 TR oAl

appr ok ahy ofi 4 abmbenofewélkhowA Beatingt andstefpetaterd contidlahethdds. tWith eeaiser € of
an el ectronic conponent |eaving the reflow a_ssenblé not be bel ow that of

t he tehthepasentdnyentionethgborrdaghiproriother iglecirenie assemaly twill mot myvesuffici¢n 6ol

e 80 TSl R R g  ERD AP BL e, T 2
Furst hesrtinthantd Wil feRRirBHndhErBd seRifi-sBRE Btatd) ETHS WilMbeoavey@@dlhbg cl eani ng

apparatus within a unitary housing and with control of closely controlled
t enpemmediately fromdibs cefdove pathiio the cleaning pathized, bscavssriemperaiie diftsrentiebd of

the belts 2 d 24 he total i f i f a.singl tri
or sEbeteen By O Eemahe fopedrndu paliand b soBm B I e PR ISRt o5 or
Tore e il RRARRARniRGS i thdaify WRieA drRkei RickliRg GRRKAIY B tesdrk ne

shown in Fig. 1 of between 7 and 10 m nutes. Thus, in the present device,
cl eanimgntiensinse the flidee opbtheecaftdammansfwithmotibaig curéd THIS ppaddescsbstintal t he

strip or. JEDEC tray, boat or carrier,. containing conponents |eaves the

7 A0 D YIBBL o P Db S AR BB ARS SRS Yoy covedlaF BT of
the ¢ j i £ ey ; - e 0, 3
i oh B Byt bl d reqifte ThERBLEH RERE AMaTRULLT 6L APl ne R balla WBp or
strbptﬂaySbmtotta‘yieﬂ.&imondmnédmﬁpsjry t he devices after the cleaning process,

t hus/ augnenting drying b(ig,evaporati on of water vapor fromthe devices. As
the strips Fathsppetsaamaddidonal gdymiags of dhe temprgaturssoairel ofihe presgnt dpvention nt

52 of . [ 10, orS.. W j [ wat e

o ncapihilEs SRR S eaFN0PTle 8L IFRBETRG. R & BER R SnBE RED WA E
2428 nghnidpeseLiitieRondtin aipepRiurGhaifoRUcthvenBorsd EleBfer9hes Ald0dhg Apidind out
of the apparatus 10 into the next stage of the production line. As will be

cl ear drygafils deyjcesidue tathesvaporation of Water Saparaiue o thethigl®r tfmpenaturessi]thgy
conveypr.22 and si.m | ar .di nsij, o cl eani ng conv.eyo are, i npogt ant .
o TYiceE iR it TR PR DEDEG Eav Ronl or e 18 5 TyRbay, Aariow

| | ) . el arpe : y . .
ey SERpLRRE 00 000 oAl drnd Lerthe G My oTR Rl |
conveywary foth ahouit Amblent tocatoue6fl°Fgbwmanualy hoaless thae gb@it approxideaely3gddt e t he

el ongat e_| ena})h 60 of the strips. Cenerally, the linear speed of the inlet
coR0eydringrelipwiopesatioad Typisellnicleanerscompyige Arivash seetitnandaginse pestion. Hie

exanple, .t inlet caonveyor 20 move in the |inear directiQp.26,he en
T vo. ok mipgrafie S} A &er gy REREBE et on Ry s o LATEIAF ribe el oy s
62 perseationbid 120PFLE] 05 fOtht PinbeseclBh. SuiabIe tRprauRBUad SHouP148F fof tHePS | 6
per minute. In contrast, the reflow conveyor 22 and cl eani ng conveyor 24
may be operated in a range of 3 to 24 inches per mnute. The process speed
may be 24 inches per mnute for 10 strips per minute or 20 inches per

m nutes for 3 trays 3 0 JUuL 2003



WO 00148780 - 9 - PCT/ US00/ 03939 per mnute. The length 58 of3t[j1qULe12m]3w
-~conveyor and | ength of the cleaning conveyor should be sufficient so that
t he out| SVO®N/M488Pi ps 16 and trays 62 framthe apparatus 10PETAROYOWBYt he
sane rate as the inlet of strips 16 ang trays 62 at the inlet conveyor 20.
Wi | ewiabte wateffand abeutI0°P €6k fintdeares, it geneallyofotlés thaf Abowt qgﬁbﬂhia@eﬂy and
t he begi nni ng_of the cleaning operation may vary, it may S be sirabl e

wi t h 18 Forlasither ¢asgehis dasirable that thetgmperatite\nd an a}wmp@omgmm lgayinthe

d ferabl h ds h
e ofelpAaRiEy nl G GO e oF B PPafed o HROPHR yaterch B pnin o "°
Theseﬁg'\%‘l?kﬁ dHRY ah@t e dohiRB] SEAYE, ﬂ%sét@ﬁxp&ﬂéﬂﬁesf ﬁnfaf be GthidiRined B g

or othér type, boat or Garner. The novenent of trays 62 through apparat

10 5 s reguidtstiondfithe hyatixfgmdhﬂtefmwaﬂdxlt%thgrmcamt of strips 16 discussed
above. Wth reference to FIGS -12, the frane 12 can_be seen to be npunted
on wheel s é’alrthsrmatﬁ, withdhe cvmwémem ofpoth ke wfiowrovenand the qipaning appaatug he

bt weohtiRg prmctoine v SHiAT e bloePobophi otk Aly R SRR bavgs .,

in FlGnd l’thér%ga&ﬁx@ﬁﬁ of e spedd shhe Bavmanm Wchotad laaéxﬁge £ loP PRjXessing of

Further, the 15 refl ow conveyor 22, itself, can be nounted on a pivoting
appar atsisglia otripl orf (RIS ity aboat 05 partier, can &a deduepdaby a ﬁdkthcm;mms argaoreiimaFl G

assisted_ b as ft ubs70 Simlarl ecle senbl [ 1
i n&fP £ RFOgESE MR RIdLS ¢ i e Lanyeptiona) B@%g}wm ofbaingen1 @rﬁﬂ W g

d
Fepat 1ADSES, :%#9'léﬁﬁéé*%eé‘ﬁd%"dﬁ%ﬁésé% [ R ﬁ*??f?d‘ubeﬂ?%'%oaz
cont r odecpdsedfier the stripor SEDECOFay, beatfor@airidr ontaiting campamﬁmaa& th®feflow ‘

controlling the processes within the apparatus 10. Various panels 78 can be
nount eRPriign of thefpraspat appargusonceal various conponents within the apparatus

an oxt or nal g9 Riagel ¥ 25 bSon b AP Ko IR edblil pion Bufthoed '

| Nas MUEdat BRovid? S 3RBIRR Blows IR A3 ontd ¢ BsPer b Bppid ahd Ydwer lsQFfigRk oy tHerip 15
process steps i'n one piece 25 of machinery in a unitary housing, the

pot ent prtrayk§ tt Rirther dpathe deviges after thgdeaning processt thus augmengingtdryingdm one

conveyor to ithe other conye stem which is obviously undesirable. The
negat i Y¥P) ﬁFaé’é’gt?rfé”ﬂ}%‘(apgﬁﬁoé&é‘ﬁaﬁ‘é’f’er’exhaust duct 82 acts to separate the

two conveyor s&ﬂ%&ﬁdﬁéﬁba@ﬁ’ﬁ{eaéﬁdflﬁ“@ﬁéclg&xf??%m{\)eg& 34 4R RSS2 dfd he

ot her thus the process of ow ahd cl eaning nore efficient
and qu 'ap;iaratﬁ@ I(AI stchmxg twid ssmseghar prdsm&e rmdtacmiatd: heeepn@aambem\sé no Bwaemﬁ:s
been |Ilustrat d in the. acco d de

foﬂ@go?‘ﬁ’é’sdét"eg olthe & mgpﬁor*ts a%?qu Bé‘“ %‘ﬁ‘ﬁb Spﬁge ?‘Wéﬂ?ﬁoon i's
~3 0
il 2o%@%%@?ﬁ’@?ggm%m“%&%‘%?o‘gé S5 it S B inel O D at i ons

and substit Ad wilkbotlepafrom F1Gd3 cthe patid of the tWwidtht56de pength 58 of thenefide csmcqger )

and spirit of the_invention. 3 0 JUL 2003 -11 Wat is clained is:; 1.
appar atg#angd similarrdimgnpigns of Jeaningceygyer %ﬁ?r\@PM éétlhwa@de!im@w@rM or

?Zfs Iecrrtv)vlvég 8pﬁst go?ﬂraﬁ"gtg? W W thar gggg%ﬁlllespgtlﬁgé( pargﬂaltﬂghg(%?tdﬁlec 1on926a 'ﬁ?l der

25 orientation is maintained throughout the apparatus 10 as the width 56 of the reflow conveyor and

width of the cleaning conveyor are adequate to accommodate the elongate length 60 of the strips.
Generally, the linear speed of the inlet conveyor 20 will exceed that of the reflow and cleaning
conveyors. For example, the inlet conveyor 20 may move in the linear direction 26 between 12
to 84 inches per minute. 60 inches per minute would equate to four trays 62 per minute, while 84
30 inches per minute would equate to ten strips 16 per minute. In contrast, the reflow conveyor 22
and cleaning conveyor 24 may be operated in a range of 3 to 24 inches per minute. The process

speed may be 24 inches per minute for 10 strips per minute or 20 inches per minutes for 3 trays
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an inlet conveyor nounted in the housing to convey the el ectrgnqc cormponent
~or assenbly to the solder reflow assenbly; the sol der reflow assenbly being
mount ed WO 00/k&8housi ng and having a_fi.rst conveyor whi ch PEHERPE39Phe

el ectroni c conponent or assenbly fromthe inlet conveyor and conveys the

el eper mmute.c Php emetht SSHof the sefidl gonveyar andflength df theatleanmg ¢dwyegad shenldrtef | ow
assenp] y havi ngt; one or gor_e cgnductive eatt{a‘?g menber@ to rai }s]e t he

t empBiigieit sothat theeoutlst astriped ¢ and 4a gmithe ARRAUF $Q e grihe prame rate

ele ' ’ Ihn ! ' in
the%%é%ﬁeé%aﬁggg\@/itaﬁg%aﬂgégon ¥élg%€§§g%ﬁgggar af eégﬁgh?{% Zéprg% ent&#nﬁg?n t he
fir sompisticryshithe ieflowsEsepabrcAidBY Begiiing 0f tHel cfddin®th Gnaion thiy Varyait dhdyect i on
opposite fromand parallel to the first conveyor to convey the el ectronic
conperdesirable withstberbregentrinvention dm fixghatiimenval anywhene frbnr sto Hdksesaisnand
conveyors eb&gchoRI an%, thgz cl eani ng assenbly having a nechanismto

pr o\AVER PSR srtham 429 55¢08d$at er at el evated tenperatures; and a

I lit | : : | ' th
01 cct 1 on) HOTBAAKE B REELLMERREl Poi d BRI AHEARLAR TS BARL Dagi i ng

of tdvengonkests 160 MRYOfrays Kholvhamay BeJEDEC otypeteaykiof $te 1ypavefyméd foubohke or
begi nni ng of the second conveyor and fromthe end of the second conveyor to
a nmeRthertypen hogt ensasriern d hel raevamant of weysf3ribraugh epparerOys sihstagtialiye

paratus. . 2. The a rat.us im1l erein the solder reflow direction
1R RS S e P RRE P TP e st S o to-a direction in which the
i nl et coNYEYPfefGeRtaY FIGRE6AhE he RAME 12 APBOSRA 18be motintedldd-wiREi366 12
assenbly and a direction in which the mechani sm noves the el ectronic

conpiacdnsteonowawatbf the apparafustiBe Pagipmblyt the. reflow Bhsenapp dd atillbegiroviied m 1,
wherein th | ectroni c conpgnent o ssenbly. is one of plurality of

ol echithes id 68 be grovedehtendbe f?lﬁseéithSﬁl%?hﬁwmm i OxhJAPALREN of

cl ai : | ' SPoNsnt &ﬁﬁlﬁﬂg‘! [

carr Ezé#l?%%? E’gé/lgn ?Eagégfé tggécggﬁggﬁwg&@ge appar%%agésd of ¢ a.“rﬁﬂﬁ@}‘ &in
tiise edfancoryenss2Ayinsylf uan \bedesuntaidn apivoting) sgpanattiefordifting ev/at mdpection
tenperatures. 6., The apparatus of .claim1, further conprjsing a negative

pr es 304 EEPREROSHIOR. 35 581 1t BHE-r1ds assistechby aamlifptubes, 20 abwniiasly, thei deaningat | ow
f . i ' A
Er v ety PRl O EANAY? SRG eyl BICHER SR MO Ba T ¢

t he ebswsjiond4 aspiesially micuntddsosiotdche pieitdvs ashepdvipn add rdpair gishivhaagls of
claim1l1, wherein the el ectronic conponent or assenbly is heated and

ref | sossdindeIQ. 12 sugpored hpgatlifatubes 748. The apparatus of claim 1 wherein the

t t in th | nb) hout ' t 600
P enner 1A shiroitant i SMARIE By te (RRPEE LW ZERAN 1R Ehlrolied® s ero y
I ang§FodelsdsSiREh MeldpparatisOr). aPatusPaRIens caPbehouhted b9 thehaseheith coficealn

apparatus for reflow ng and cl eaning el ectronic conponents or assenblies,
t he ) appansicospensnts wishinghe appardtes 1§/ n¢rossaiynigr its function. A negative pressure vent

80 1s provided with an external exhaust duct 82 to draw gases from the machine if required.

Inasmuch as the present invention incorporates what was formally two process steps in one piece

25 of machinery in a unitary housing, the potential exists for gases, water vapor, flux, etc. to migrate
from one conveyor to the other conveyor system, which is obviously undesirable. The negative
pressure vent and external exhaust duct 82 acts to separate the two conveyors so that such
contaminants do not flow from one area to the other thus further making the process of reflow
and cleaning more efficient and quick.

30 Although a single embodiment of the present invention has been illustrated in the
accompanying drawings and described in the foregoing detailed description, it will be understood

that the invention is not limited to the embodiment disclosed, but is capable of numerous



3 0 JUL 2003 -13 a reflow assenbly mounted wi thin the housing hq;v"]n 12 2003
refl ow conveyor, the first conveyor reflow ng and conveying an el ectronicC
conponent Wé%@%?ﬁﬂy ina direction towddds a cleani ng assenbPgT/USG3ISIEaNi ng
assenbl y nmount ed mﬁppin t he housi ng and having a second conveyor separate

and | FERARERRERES, Brodififations and sibstiaiers phparisand;slementh withoundepactinyymithe
0rieﬂ&%ﬁe?ﬁ@§ﬁﬁi$ﬂmEﬂn% ﬁ&;ection opposite fromand parallel to the first
conveyo or ‘conveyil ng Phe™el ectroni c conponent or assenbly along a

cl eaning station, the first and second conveyors being coplanar; and the

cl eani ng assenbly washing by water at tenperatures in the range of

approxi mately about anbient to approximately about 210 Fahrenheit and
wherein the tenperature differential between the cleaning tenperature and
the reflow tenperature is between approxi mately about 600 Fahrenheit and
145 Fahrenheit. 10. The apparatus of claim9 wherein the operating
tenperature of the wash water is approxi mately about 145 Fahrenheit and the
rinse water in the cleaning section is approxi mately about 210 Fahrenheit.
11. The apparatus of claim9 wherein the first conveyor and the second
conveyor are parallel to each other and convey in opposite, parall el
directions. 12. The apparatus of claim9 wherein the direction of novenent
of the first conveyor and the second conveyor are perpendicular to a
predetermned inline direction. 13. The apparatus of claim9 wherein the
tenperature range of the first conveyor and the second conveyor prevents
the full solidification or curing of flux and ot her contam nants cont ai ned
wi thin solder attached to the electronic conponents during reflow as the

el ectroni c conponents are conveyed along the first conveyor. 3 0 JuL 2003
-14 14. The apparatus of claim9 wherein the tenperature of an electronic
conponent assenbly between the refl ow assenbly and a washi ng stage of the
cl eani ng assenbly never falls below the tenperature of the water for

washi ng. 15. The apparatus of claim1l, wherein a tinme between conpletion of
refl ow ng and begi nning of washing is between 1 and 120 seconds. 16. The
apparatus of claim9 wherein the tenperature within the reflow conveyor is
not | ess



t han about approxi mately 375 Fahrenheit and the tenperature in th? C'ﬁf”%ﬁﬁ
assenbly is not |ess than about approximately |45 Fahrenheit. 17. fhé
apparatus of claim 10 wherein the tipg fromthe solidification of the

sol der after reflow until the commencenent of cleaning is |l ess than 120
seconds. 18. The apparatus of claim1l, wherein the one or nore conductive
heat | ngyHzeResimeadti® operable to raise the tenperature in the solder reflow
assenbly in a range of about anbient to about 600 Fahrenheit. 19. The
apparatus of claim1l, wherein the cleaning assenbly nmechanismto control

t he tenperatures of the sh and.rinse ters is.operable to control fhe

t enper 1 ur o DrepHatOrEane Falad Pomgi TRt n e Su R el ot Sty
160 Fah{e%ggiafuscaﬂ@ﬁgﬁgpontrol the tenperature of the rinse water in a
range of about 120 Fahrenheit to about 210 Fahrenheit. 20. The apparatus of
claim1l1, wherein the one or nore conductive heating nenbers are operable to

anbi ont P SRR Bt Talne a4 kBl AR TR BeBrbTC o St o

control the tenperatures of the wash and rinse waters is operable to
control the tenperatures of the wash and rinse waters in a range of about
anbi enn filetpeBvRY0p Mpuntadria thchqusing tg convey the glgatronig compongnp ongssenhby e thy
clai m 1,1a4heR 'Qsﬁgﬂ&gjeaning assenbly mechanismto control the
tenperatures of the wash and rinse waters is operable to control the
tenperatures of the wash and rinse waters in a range of about anbient to

about 210 FEahrepheit, erei.n the t erature differential. between the wash
ot s I Lo%, ey ek Opater g0, (he Lanng nd FEge frs SoRYeH GHch
Fahr enfgkefvedife aémﬁtonil&%mﬁg&ge%@ h&i hsserdBly lﬁ‘%ﬁahaﬂ@@ﬁléi lé%n@yo?'a%?”&&we%%@i n

the cl eani ng assenbly nmechanismto control the tenperatures of the wash and
ri nse @geEemC campprand ior @ssegbly i 2 siflov directiope thetseldsr sdflavh assambly haieg ovr
about 14 ' t rol. . t.e c e 0f j r,at
about D1EopLReEiRele n8lthe' AefBay 18 rald the BRI SF ot soldif adi Bty £
conductéflosv sedddriongherelebiesitic asrap@feat atdseerhiblycont rol the tenperature in the
sol der reflow assenbly to not |ess than about 375 Fahrenheit, and the

cl eani ng assenbly mechanismto control the tenperatures of the wash and
rinse mt&éasnﬂ%Sas@aabﬁrmeﬁa Ro6RBd [rPthe hoBsih g BRENAiNS & Se@hd cBRv)RS Sepafle bhdse
waters to not 1ess than about 145 Fahrenheit. 24.  The apparatus of claiml1,
wher ei independssl Gem the firy woneyentihe secend conyyerd aingioneantéd ganerallydna direstiohe
or nor g ' ' er ntrol th e

' 1 ne OuBRE o Ky BRTHLY T ERELoRleFor R Pk HEROT Somplfiah BT
assenblity aecleahingt dieectiohdte firsf hadvsadaed Ebhyeydts beihg kpplaniriifie: ebsnisg assembly
solidigication enperature . to cure a flux or other cggtaninants c8ntained
in a sOPYBE2Z09cHAHEY 10 Brevide WD AeiAnd THSRPGHE 3t clsvatekepmsrajuresignd the
apparatus of claiml1l, wherein the solder reflow assenbly further includes
one or nore sensors to activate the sweeping nmenbers to convey the )

el ect r enPleraidyinmevatde sesping| pembern tthe swsepisg membew meviaghihy electronic

wash j it hi sl [ e rd [

that ¢ oipefins bEssELBRTh B B RACh o 1 b il POr B8 dhitoRleor SR IHF

t enper dicugrl of the firstedivey@ttdrthe beginbing df tROERond Goeyorl el fppmathatend oifthe
claim1, wherein the solder .reflow assenbly further includes qne or nore
sensor §6908d £ONVEYar 0t 4 MeshEisin (g MevrBieselegrany, gempenat or assemply out Shgbhent
or assegghl¥fromthe solder r efl ow assenbly to the wash water of the

cl eani ng assenbly within a period of tine ranging fromabout 1 to about 120
seconds such that the tenperature of the electronic conponent or assenbly

'S abo\é? t hel“hte%gBaGrré uts %Ea?molf, wthré?eixv?l%hso%tr $eflow direction and the cleaning direction are

perpendicular to a direction in which the inlet conveyor conveys the electronic component or



27. The apparatus of claim1l, wherein the one or nore conductive shgagi pg
menbers includes one or nore infra-red heaters. 28. The apparatus” Of lt!, ?403
1, wherein the one or nore conductiveiheating nenbers are distributed in a
substantially linear array along the reflow direction. 29. The apparatus of
claim1 further conprising one or nore thernocouples to control the

t enper aéseinbly ahdt Déiredioden wiedH Mo ndshatibhymoveddit fectroi® Sdmpencht orbsséfbly
JAE.ALNFY: A h A TL.AY(.A [L.AF9. A3% . TU] . z<\ ( } xsngb] X] ca] ca] ca

U] c~a] ewljefdheanpetdiesa] ca) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] cRa] c*a] caU
]ca] caU] calcal ca]lc a

6Yl S v.zG-ytoj e [ V]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca
] c*aU] ga] calthe appablus alfccl@ihc @] ohtin the electronic component or assembly is one of a
alJcRa]l ca] ca] cal GIi : M- ' 9 ( L( X( ™ ( rT(b+,/ 33330444\ wlgb] Xje [V]]ca]ca]ca] caU]c
alc a pgxf@g}l @gQ]thgﬂrg(égﬂrgmr@nts or assemblies in strip form.

aJ calca]ca]calcalca]caU ca]c"a]ca]ca]ca]ca]ca]ca]lcalca Uc"a]ca
4@55J667k78S9| 99. : : : +<<>*>>>>@BDHIJJIJJIIISE xr ngb\ W ] caU] ca] caU] ca] cal] ca] ¢
a] ca] cd] ca] Th¢ apgaratus of claim 1, wherein one or more electronic components or assemblies are

aj cal ca c.a%lca cal ﬁ%ca}]cé%]aca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! STVDVPVWeVZ_
easaaaS¥a6Y B! HRGpBRALY FPi . i3iiii:j}xsnid _zZUca]ca]ca]ca]calc

a]J ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]c

a] cal] ca] caU] ca] caU]l ca] c"a] ca] ca] caU] ca] caUl ca] c"a]ca!:jj*ksl | ngn~nnpq:r
rrsJssétt 4uZLi’LEame$w$/ olaim % svhiereit? theadlerajngadssamblapeeyides| wash @aifl cinpe wpter at

a] ca] c%iegg‘}agg%ng &ﬁt{ega] ca] ca]ca]ca]ca]ca]c

aJ ca] calca aJ ca] Ca] cal w xx" z| | | } f ~~~Z/ qu$vvvwaww} xsni d_Z] ca] ca] ca] ca] c
ajca]calca]calcalca]lc a]Jca]ca]ca]calcalcalcalcalc a]Jca]ca]ca]lca]ca]ca]ca]c
ajc a]ca] calrca] ca- TUCE&10% u& ()-fl 110% u& ()-1.:10%-& ()-

S10%wué () - Theepprgatus of claim 1, further comprising a négative pressure vent and a gas control
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$10% u&bitpmBa0esfodh (avelipfad thy s @Xirefew as{enbly to the cleaning assembly and from
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- 10% udg e SembIE o fhegolden sellon 455emblYy Nce: ~ 1 109 ug 10-u 10- U
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8. The apparatus of claim 1 wherein the temperature in the reflow assembly ranges from
about ambient to about 600° Fahrenheit and the temperature of the rinse water in the cleaning

assembly ranges in temperatures from about ambient to about 210° Fahrenheit.

9. An apparatus for reflowing and cleaning electronic components or assemblies, the

apparatus comprising:

a unitary housing;
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the cleaning assembly washing by water at temperatures in the range of approximately about
ambient to approximately about 210° Fahrenheit and wherein the temperature differential
between the cleaning temperature and the reflow temperature is between approximately about
600° Fahrenheit and 145° Fahrenheit.

10.  The apparatus of claim 9 wherein the operating temperature of the wash water is
approximately about 145° Fahrenheit and the rinse water in the cleaning section is approximately
about 210° Fahrenheit.

11.  The apparatus of claim 9 wherein the first conveyor and the second conveyor are parallel

to each other and convey in opposite, parallel directions.

12.  The apparatus of claim 9 wherein the direction of movement of the first conveyor and the

second conveyor are perpendicular to a predetermined inline direction.

13.  The apparatus of claim 9 wherein the temperature range of the first conveyor and the
second conveyor prevents the full solidification or curing of flux and other contaminants
contained within solder attached to the electronic components during reflow as the electronic

components are conveyed along the first conveyor.
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16.  The apparatus of claim 9 wherein the temperature within the reflow conveyor is not less
than about approximately 375° Fahrenheit and the temperature in the cleaning assembly is not

less than about approximately 145° Fahrenheit.

17.  The apparatus of claim 10 wherein the time from the solidification of the solder after

reflow until the commencement of cleaning is less than 120 seconds.

18.  The apparatus of claim 1, wherein the one or more conductive heating members are
operable to raise the temperature in the solder reflow assembly in a range of about ambient to
about 600° Fahrenheit.

19.  The apparatus of claim 1, wherein the cleaning assembly mechanism to control the
temperatures of the wash and rinse waters is operable to control the temperature of the wash
water in a range of about 120° Fahrenheit to about 160° Fahrenheit, and to control the

temperature of the rinse water in a range of about 120° Fahrenheit to about 210° Fahrenheit.

20.  The apparatus of claim 1, wherein the one or more conductive heating members are
operable to raise the temperature in the solder reflow assembly in a range of about ambient to
about 600° Fahrenheit, and the cleaning assembly mechanism to control the temperatures of the
wash and rinse waters is operable to control the temperatures of the wash and rinse waters in a

range of about ambient to about 210° Fahrenheit.
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22.  The apparatus of claim 1, wherein the cleaning assembly mechanism to control the
temperatures of the wash and rinse waters is operable to control the temperature of the wash
water at about 145° Fahrenheit and to control the temperature of the rinse water at about 210°
Fahrenheit.

23.  The apparatus of claim 1, wherein the one or more conductive heating members are
operable to control the temperature in the solder reflow assembly to not less than about 375°
Fahrenheit, and the cleaning assembly mechanism to control the temperatures of the wash and
rinse waters is operable to control the temperatures of the wash and rinse waters to not less than
about 145° Fahrenheit.

24.  The apparatus of claim 1, wherein the solder reflow assembly is arranged and configured
and the one or more conductive heating member are operable to control the temperature in the
solder reflow assembly such that the electronic component or assembly exits the solder reflow
assembly at a temperature above a solidification temperature to cure a flux or other contaminants

contained in a solder attached to the electronic component or assembly.

25.  The apparatus of claim 1, wherein the solder reflow assembly further includes one or
more sensors to activate the sweeping members to convey the electronic component or assembly
from the solder reflow assembly to the wash water of the cleaning assembly within a desired
period of time such that the temperature of the electronic component or assembly is above the

temperature of the wash water.
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28.  The apparatus of claim 1, wherein the one or more conductive heating members are

distributed in a substantially linear array along the reflow direction.

29. The apparatus of claim 1 further comprising one or more thermocouples to control the

temperature in the solder reflow assembly.



