Met hod and Apparatus For Assenbling Surface Munt
Devi ces Background and Field of the Invention This
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assenbl i ng surface nmount devices, particularly but not
exclusively, for assenbling sych devices on flexible
printed circuit boards or thin rigid circuit boards.

I n t he Mathed apdAnparatustfcorfAssembling Sutface Mount Devives!
be used: ASIC - Application Specific Integrated
Circuit. CCD - Charge Couple Device COB - Chip on
board COF - Chip on flex FPC - flexible printed

ci Baekaroupdmnd feldrdf ¢tk Inivemticnt boar d SMI - surface
nount technol ogy SMD - surface nount device SOC-
Systemon chip Further, the follow ng definitions
shoul d be considered: Pads - an SMI feature used for
el Bus inventioryrelatee teanmstiiéd agd apSaraRe T6Mdssembing rshl“ﬁé(ﬁaﬁ'mount
wiring board, Thin rigid PCB - Rigid printed circuit

bomwt;elsaparﬁgulhiny bl ex6lusil 61§ Sfof B3§embling such devices on flexible

printed circuit boards or thin rigid circuit boards.

In the specification, the following abbreviations will be used:

ASIC - Application Specific Integrated Circuit.
CCD - Charge Couple Device

COB - Chip on board

COF - Chip on flex

FPC - flexible printed circuit

PCB - printed circuit board

SMT - surface mount technology

SMD - surface mount device

SOC- System on chip

Further, the following definitions should be considered:
Pads - an SMT feature used for electrically interconnecting a component to a

printed wiring board,

Thin rigid PCB - Rigid printed circuit board having thickness of less than

0.5mm.



0.5nm SMD - a functional conponent and/or part that is
attached to a printed wiring board package through a

wa@eBaew49ounti ng. I n the past decade, there hBOUESGBHO81000064
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i ncreasing applications of FPC and Thin rigid PCB as
por t abl e/ handhel d el ectroni c,products reduce in size
whil e mai ntaining or increasing their functional
capabilities, primarily due to user denmands for

smal l er, light weight and thinner designs. Such

elSMD +arfusctipnabicombonient dndier parbihatispitianked tasa giintad wiring
caneras, MP3 players, PDA, VCD, DVD, Laptop conputers,
eboardpaekage theoughr axsunfaceonowpiage and probl ens
associated with nounting SMD on FPC , circuit

desi gners usually use ASICs (for exanple, COB, COF and
SOC) to | ower conponent count on the FPC board and

ayPind pERtGédadg, thefe RV baEpTRCraasihg applidationd-6IF-RO and Thin
al l ocating bul k of the conponents to the main circuit

beidP OB a8 pBFastEHandHélYd Blectomit Préduridedycé MSizawhile

ustal ly nmounted with very few conponents, having

Exidi S4TRE THRIHuRQiRAL cap¥Bilifed, lpvimafifadUddusken
s@%ﬁg@wﬁrﬁ"éﬁrg piece FLFJ>C boarcc?Tp Tlol ass?enbl gsda FPC\:JS

b L for! ' inhedehidrsBSabA eeRFBNE PRiduct
agggﬁgpi 'for;e stﬁ}]églgeVlghttﬁelb'ﬁteaﬁdrtﬁmhélgdé&gﬁg?’prﬁgﬂi ol beg?ns ucts

. n such a met hod, t . . .
b)(n(fi’tljd%%gﬂlea&ﬂzd%gs b(ﬂgﬁéil cgﬁl\é?%g VP IPIEyES ] piyaoycbd gvgih Egﬁtop

circurts marked thereon an upporting the boar

"R EEITR, RS 45 ohie SRR dRsgasg

t Wr%unttiﬂ‘ga Sﬂ)&oﬁ I?—'% , é:iﬁ:uﬁ %Li@ﬁér@ Js%lly use ASICs (for example,
COB, COF and SOC) to lower component count on the FPC board and avoid
mounting too many components on the FPC board by allocating bulk of the
components to the main circuit board of a product. Thus, conventionally FPCs

are usually mounted with very few components, having extremely low

component count, typically less than ten SMDs per single piece FPC board.

To assemble a FPC board, it is known to use the rigid PCB SMT component
assembly method. In such a method, the process begins by placing a FPC
board having a plurality of identical circuits marked thereon and supporting the
board on a hard baseplate so as to give the board the necessary rigidity to
resemble a conventional rigid board so that the FPC sheet is suitable for
undergoing the In-Line SMT mounting process (i.e. transporting the circuit
board through conveyors, to print solder paste, perform component mounting

using SMT mounters and passing the entire FPC board with the baseplate



under goi ng the In-Line SMI nounting process (i.e.
transporting the circuit board through conveyors, to
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SMI' mounters and passing the entire FPC board with the
basepl at et hr ough refl ow ovens;to sol der conponents on
the FPC). After the reflow, the FPC board sol dered
wihreughorefloweaves to soldercepmnonead anthe &Rt effter tharefioy the
nmold and by using a press machine to cut off the

c RPCthoasd eblderediwithi campanentstis thsint plagedsn hgtweansa) cetpgold
of the circuitry. However, such assenbly techni que of
manid by nginglsress maeting dacat dittbe savitiesibf gachigireritry te-gbtain
exanple, a typical board of FPCis nmounted with far

f eivgulateerforme of theroircaitry Vidowever,cauch rssemblly teehnigire ofi gi d
PCBs and thus, the total nmounting tine taken by a SMr

Mrdlintiig SMDPoMFPCHwasdihdsseyera pparems .5 o exatnples Adypieal
to the conveying/transporting of the FPC board in and

oBbar@fof FFE BVolimedvith fardelensmmponegts reative tb cdnventienal
is therefore wasted for transporting the boards (i.e.

NRRgrHgie PEBEi dia tRaS, ithe tordl maumtieg dmeftakariisy a ISMT mounter to
conponents to the boards (i.e. value adding activity)

amblhhﬂﬁz surfacé cbmpbh&its csh B8 shortstto Wv@yinglﬂfaﬁﬁﬁ@rﬂhg of
S machi

ne speed is 0.01 second per nount. It takes a

t %eakpéfbogrcﬁinsa%oélﬁ%f irfe SV HouRtet i, LEFRIE detdd of time is

cont al ns cavities (1.e. each cavity representing one

i‘:ittﬁ%g{?}é wik{ed fS@t?éhsgle;ﬁnth@E%rgg Y nBHWEQBedeﬁ\%%VﬂMtﬁ

es appr oxi nmat seconds to transport the

S5 O oo e ST 1, 7RG 88y na

FRGS VL Id iRl Fof Btk UenRRdi STt hEEhine ssddis 0.01
second per mount. It takes a total of 0.8 seconds to mount a sheet of FPC that
contains 8 cavities (i.e. each cavity representing one circuit) with each cavity
having 10 components. While it takes approximately 3 seconds to transport the
sheet in and out of the SMT mounting machine and another 0.2 seconds for
Bad Mark inspection of reject FPC cavities. Thus the value adding time is only
20% (i.e. 0.8/(0.8+0.2+3) x 100% = 20%). As the result, the productivity of the

SMT machine is very low when mounting low component count FPC boards.

A sheet of FPC or Thin rigid PCB placed on a rigid base jig often resulits in
slippage and/or warping, especially a sheet of FPC that has been punched out
with outlay cuts. Any slippage or warping results in dimensional changes on the
FPC sheet and thus affect the accuracy of solder paste printing and component

mounting during the SMT assembly process. This kind of dimensional and



20% (i .e. 0.8/(0.8+0.2+3) x 100% = 20% . As the
result, the productivity of the SMI machine is very

w0 oowsbrgmd nount i ng | ow conponent count FPC boaPdBESGA08/000064
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sheet of FPC or Thin rigid PCB placed on a rigid base
Jjig often results in slippagg and/ or warping,

especially a sheet of FPC that has been punched out
whbsitienithamges often canyot bei qompgasated waingianppit effigueial ghecks
di mensi onal changes on the FPC sheet and thus affect

t Beair®RLNBNT nfachined equipped with machinegvision Wiirthenslippage or
mounti ng during the SMI assenbly process. This kind of
diwapsiad, 3ina pitom domsd ctoramdidra0 germsab ershiftedrfoim be designated
conpensated using a pair of fiducial checks avail abl e

i BoSHBns WEIBh RERoteUERABIE anidtrbworkds revpired $o align Mistdontpoeent
sl'i ppage or warping, fine pitch connector and/or I1C

t @9 ASintehdle poBitibh afld ftiie Wolilianele sidghiahalccosband affect the quality
which is not acceptable and rework is required to

alok G2 4<38mBRTPRIERAI clidtkingSeveR] Givitg dithipsd shiet using rhddhine
woul d 1 ncur "addi tional cost and arfect the quality of

t RRigiREERLes n%.%l:é&écﬂ'irﬁé tfRasliced Ry@itigpraddotvig.t hi n a

sheet using chine vision increases process tinme thus
reduces nounting productivity. The yield of up-stream
manuf acturing of FPCis often ower with the increase

: Pr#gsﬂbg% g?/wlsj’%%-éér}ﬁ orﬁérftﬁéﬂt&fiag IEpT 'gsi SHenREWEWiBOtsi ifdrBgse in

ayers. n order to avoid nounting

g?@gifyﬁ&ttﬁe ggc%%ﬁ Zﬁﬁe @gﬁf{ﬁg \ﬁnﬁ Rgdliﬁgg Ah@ndheet ofﬁ/ényé?g%

rigl ny cavities, S

e L e

icﬁtg' ir{q%giéE’ﬁq?ﬁ%&%éiprﬁéneycéavﬁﬁg,i éli/ﬁ%nouﬁﬂiﬂ'g %éﬂine is
equipped with Bad-Mark detection that the machine would scan and check each
cavity to identify the specific reject cavities. Bad-Mark checking activity waste
machine utilization time (i.e. during bad-mark checking, SMT machine cannot

perform mounting concurrently) thus further reducing the productivity of the

SMT mounter.

Further, a sheet of FPC mounted with components subjected to heat in the
reflow oven and subsequently cooled to room temperature would result in non-
uniform shrinkage and deformation in dimension. This may cause the cutting
mould of the press machine to over and/or under cut into the interconnecting
area and/or circuit line when separating out the cavities after reflow oven

process. The consequence is non-repairable defect boards created and costly



machine utilization time (i.e. during bad-mark
checki ng, SMI' machi ne cannot perform nounti ng

wa@onsaoi7ent | y) thus further reduci ng the produrti/sG:2098/000064
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of the SMI' mounter. Further, a sheet of FPC nounted

wi th conponents subjected tosheat in the refl ow oven

and subsequently cooled to roomtenperature would

r esrappingof therpiecs ofainguit heardiim geditiorwith the sriEPIENtHMounted
di mension. This nmay cause the cutting nould of the

pba#s machi ne to over and/or under cut into the

i nterconnecting area and/or circuit |ine when

separating out the cavities after reflow oven process.
The consequence i s non-repairable defect boards

c ppatred probters assdgisted athireftpwirig theeentire EBCdfoacd indhe reflow
board in addition with the conponents nounted on it.
ARQbH A wiksrPiPle TR B6ATa iisinednteid twithr stiffenedsngingadhesivie ighue this
FPC board in the reflow oven is when the FPC board is
MP&Yits Gh weteRortibh beaghagei6l auhesivbehie/qualityie d. Ridbesive
results in deterioration or danmage of adhesive gl ue

g ‘éﬂ%h%ﬂﬁ) £5d Grarghily sth¥ Stiffdriepd) athib) sitlddoniopieng with rebent years
stiffeners. This situation worsens with recent years

i G i B | [ . t ;
SR it aniadang an e o sy

Lgtcya@giru%mdewsbgﬁﬁ%aambw,eotﬁéreﬁsme bhsisFIRGhB &R Clboard

_ onent~sensors are exposed and/or contaninated
AR YRR o8 4P erPaRanciortghrififelTih ciasrard
;?sr éd%E R%Qt% AoV 1EFR 2t ERstberlifSiad oW bvenAfBt 'ekambR) Opfital
Pick-up IC for CD and DVD, CCD sensor for Digital camera, Contact area on
the FPC for mounting Dom Switch with adhesive tape). The conventional reflow

oven process therefore lowers the overall quality of assembled FPCs.

Another problem is the mounting of SMDs on conventional thin rigid PCB. As
the Rigid PCB gets thinner than approximately 0.5mm, it begins to behave like
or have the characteristics resembling FPC boards. Unlike thick rigid PCB, thin
rigid board tends to sag/bend when placed in between conveyor edges of a
SMT machine. Special treatment/handling is required in order to allow thin rigid
PCBs to be subjected to conventional In-Line SMT component mounting
process. Specifically, a sheet of thin rigid PCB cannot placed on the conveyor
edge of SMT machine directly without the use of hard base supporting jigs.
Warping and deformation of thin rigid PCBs after reflow oven process can be

significant and if the deformation goes outside user’s specification, then the



the FPC for nounting Dom Switch wth adhesive tape).
The conventional reflow oven process therefore | owers

wo bmsovenal | qual ity of assenbl ed FPCs. Anot hepCpsemogn0064
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is the nounting of SMDs on conventional thin rigid

PCB. As the Rigid PCB gets thgnner than approxi mately

0.5mMm it begins to behave like or have the

c hpase t Racomes @sdefeele AddiipnFsepasatingos sheatlof Khintrigic RCB into
igid PCB, thin rigid board tends to sag/bend when

pI indiviguakcayitienasier tafloweamen peergss ofien seseNRd imnsipiifieant warping

Special treatnent/handling is required in order to

al dugyfotstrieas ciegitetl aitBSRG shret mdointect with kcgeccomporiantsedols to

I n-Li ne SMI' conponent nounting process. Specifically,

a robmetemperativien Thugi conRERionalrassemplyaarehgemenhef mounting

conveyor edge of SMI machine directly w thout the use

of SMBs @nbkre rigid OB boag ghagsthe\drifr pgotsies deseribsat dbeve.
of thin rigid PCBs after reflow oven process can be
significant and if the deformati on goes outside user's
specification, then theboard becones a defect. In

addistarmbjedepafeahvmuoa t6 PRRIded mEtHod dridhgharXes dt O
i ndi vidual cavities after refl ow oven process often

I esddbin®iing Surfdd@thblitaialicas WhicRhddressta? Iist 656 oFtrh%at ed
after FPC sheet nounted with | arge conponents cool s

I afsadvanRGEa bR pribh Bt angp Y@H&)\/B@%e Egph'é% ugeful cgmlce

arrangenent of nounting SMDs on Thin
share the simlar problens described above s an
object of the invention to provide a nethod and

amﬁﬁhﬂiotfftﬁé rRenfe! i ng surface nount devices which

address at I eas of the di sadvantages of the prior

art and/or to provide the public wth a useful choice.
According to a first aspect of the invention, there is provided a method of
assembling a flexible printed circuit board or a thin rigid circuit board, eaéh
circuit board including a number of independent cavities/circuitries, the method
comprising the step of singulating the circuit board to produce individual panels

for each independent cavity/circuitry prior to mounting components on each

~ individual panel.

According to a second aspect of the invention, there is provided a method of
soldering components on a flexible printed circuit board or a thin rigid circuit
board, each circuit board including at least one component to be soldered, the
method comprising the step of selectively directing heat to solder that at least

one component but not other areas of the circuit board that does not require

soldering.



Summary of the Invention According to a first aspect
of the invention, there is provided a nethod of

wasmentd7ig a flexible printed circuit board OPCESGINS000064
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rigid circuit board, each circuit board including a
nunber of independent cavitiegs/circuitries, the nethod
conprising the step of singulating the circuit board

t Fherairduit boandanay deaan puividual papel g 21 Esiengagent cavity or
cavity/circuitry prior to nounting conponents on each

i eilcwirg wa hap arphiralitpof mdepengdent cavidescanairculyigsct of the
invention, there is provided a nethod of sol dering
conmponents on a flexible printed circuit board or a

thin rigid circuit board, each circuit board i ncl uding
atActeraiig torethird mspect uf theoinkentool, there ts, providedran lapgaratus with
conprising the step of selectively directing heat to

s eietmi formirforhingahs metivel ofdhpseeortd dspectnot ot her ar eas

of the circuit board that does not require

sol dering. The circuit board may be an indivi dual pane
havi ng an i ndependent cavity or circuitry, or has a
PlAceaididyy t0fa irpdaPengest thene is @sovided:iar envdulareapparatus for
According to a third aspect of the invention, there is

PIYiriRE sBfa@PRBUAL sEmYbridhtd 8RB printid ARt BoaIdY tHehdpparatus
nmet hod of the second aspect. According to a fourth

asy idnbhere is provided a nodul ar apparatus for
nmount't ng-surface nount conponents onto printed circuit

boAUSptaliBGorBRATRAL 4 162800 Sriftéd circuit board,
a pick-and-place device for picking and placing components onto the at least
one printed circuit board,
a rotary device or an indexer for alternating the receptacle between a first
position for receiving the at least one printed circuit board and a second position
which enables the pick-and-place device to place components onto the at least

one printed circuit board.

In a fifth aspect, there is provided a method of assembling SMDs on singulated
or multiple singulated FPCs and Thin rigid PCBs, such method comprising the
steps of

separating a sheet of FPC or thin rigid PCB that content one or more pieces
into singulated pieces of circuit boards,

using a set of precision jig or pick-and-place machine, the singulated circuit
boards are placed and arranged on a rigid base rectangular jig coated with

adhesive material or attached with vacuum,



a receptacle for receiving at | east one printed
circuit board, a pick-and-place device for picking and

w@b@esilogJ4£onponents onto the at | east one pri NPEMSG2008/000064
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circuit board, a rotary device or an indexer for
alternating the receptacle bgtween a first position
for receiving the at |east one printed circuit board
andder pasteisseratively gispansechoranfintgdan theessercied aitd-9h| ace
device to place conponents onto the at |east one
pcomeeting padsion thsoeircdit bpards, fi fth aspect, there is
provi ded a nmet hod of assenbling SMDs on singul ated or
mMSMD porapenerds Beet mduitPConadh SingulatedygitcuitdBerdsdusitg pick-
nmet hod conprising the steps of separating a sheet of
FBAd-ptacemachinggi d PCB t hat content one or nore pieces
into singul ated pieces of circuit boards, using a set
othepareaiviihasonnectingrpaals thataodtept deposited Isbider paste are
singulated circuit boards are placed and arranged on a
I isBletivehs Solderet asing! précise guidedisieeamiof bpatdiot airar focused UV
material or attached with vacuum sol der paste is

s qheslor YASERIbeepeg)sed or printed on the sel ected area
of “connecting pads on the circuit boards, SMD

C QABR SRBLIRte FPORH ThRCRNPEBWdIdEréd With ISMDE isfthen taken out
boards usi ng pi ckand- place machine, the area with

g?@ﬂg%iggegﬂg's that content deposited sol der paste

In a sixth aspect, there is provided a set of mounting assembly jig having a
based assembly and a movable part, said mounting assembly jig comprising

at least one supporting based member with at least two guide pins inserted from
the surface of the based hember,

a flat sheet of base plate to be attached with adhesive material that can
withstand high temperature in part or all surface where printed circuit board is
placed,

a thin metal sheet plate with shape of cavity openings for which pieces of circuit
boards can be guided to intended position,

at least one top plate to hold the pieces of circuit boards on the baseplate while .

allows the metal sheet plate to be release from the jig assembly.

In a seventh aspect, there is provided a mounting assembly apparatus having a
based portion and conveying mechanism, said mounting assembly comprising

a pick-and-place assembly,



sel ectively sol dered using precise gui ded stream of
spot hot air (or focused WV lights or LASER beans),

we@2mk/1e37mgul at ed FPC or Thin rigid PCB sol der eBCTBGI008/000064
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SMDs is then taken out fromthe based jig. In a sixth
aspect, there is provided a set of nounting assenbly
j1g having a based assenbly and a novable part, said
netiastrapedetasyisiny-tabie figureandiriastindexentn trafter.
supporting based nenber with at | east two gui de pins
i asleastanmeflCdraytans/ericidiscbarge meduldased nmenber, a fl at
sheet of base plate to be attached wi th adhesive

mat leastadnetdoaiponant feedérdo aisthaiggtSMBsper at ure in part
or all surface where printed circuit board is placed,
a thin metal sheet plate with shape of cavity openings
for which pieces of circuit boards can be guided to

i i gneigHt Msprict, itmate imiproviead an@ssembly appatatug baving d babed
pi eces of circuit boards on the baseplate while allows

t PertidR oAl ashedhg phe! aid mduAtinghssentbly campridieg j i g
assenbly. In a seventh aspect, there is provided a

NMaHRLiche suppBRing HEdea rdniser FEUp®richdatsegtcpor ti on and
conveyi ng nmechani sm said nounting assenbly conpri sing

a gRirvlfigdGtoPbAsFesAR Pityn,at | east one rotary

turn-tgbl e fixture and/ or fas.t i ndexer to transfer at

| e3nbviRg BlobnidvabledR WPdnd/ér dbwitdiRicBSngAdrfing heights,
varying heating source, varying timing periods, varying blow direction and
varying blowing air speed and patterns.

at least one guided heat source attached on the movable block,

at least one printed board.

The described embodiments provide an efficient and cost effective
manufacturing process of assembling SMDs on FPC and/or Thin rigid PCB that

addresses the problems in the prior art.

The described embodiments also provide an assembly apparatus to enable
placing and arranging singulated FPC and/or Thin rigid PCB precisely on a "

vacuum or adhesive flat based plate.

The described embodiment also discloses a mounting assembly includes rotary

turn-table fixture and/or fast indexer (loading/unloading fixture) to reduce the
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at | east one conponent feeder to discharge SMDs, In an
ei ght aspect, there is provided an assenbly apparat us
sai PICT/SG2008/000064
mounting assenbly conprising at | east one supporting
based menber to support heat ;gource. a driving notor
pneumatic piston, a noving bl ock novable in top
annhé(for ctowmyidg thesinguisted FRGE Fnchhin Sgight GBs {uihgimgnting
heati ng source, varying timng periods, varying bl ow
dbsmﬁblpandndtﬁanyhe\mduht’m agﬁemhiy-speed and patterns.
at | east one gui ded heat source attached on the
novabl e bl ock, at |east one printed board. The
descri bed enbodi nents provide an efficient and cost
efrhe geborbettsmbadiinenisralisooprovide anassemmblyrapparajusSiiBb altows
FPC and/or Thin rigid PCB that addresses the problens
| BefeBBval saerfid of SMBs dadite sihgulatediFREsEvd/or Eiis dgid PCBs
provide an assenbly apparatus to enable placing and

artﬁa’%'b@é\léat ﬁéétﬁfg' HvemtddPareas ditain alpriried Wiing Joald that is not
preC| sely on vacuum or adhesive flat based pl ate.

di‘ﬁ‘cfocwb Sﬂ/l[fé"@.%' 4tk ash@athdl SithQiiengr dielbitdolBle-sided
assenb Includes rotary turn-table fixture and/or

f reduce
%gb?ﬂew%%cowwnﬁgrgﬁ‘é&?ﬁ ﬁ%?éapggpls:\ggﬁégnd TEI n

rigid PCBs to the nounting assenbly and out fromthe
nounti ng assenbly.

The described embodiments describe a method for assembling SMDs on FPCs
and Thin Rigid PCBs with the accompanying assembly apparatus. In particular,
the method enables singulated form of large quantity of flexible printed wiring
boards and/or thin rigid printed wiring boards being assembled with low
component count SMDs with great efficiency and the method allows selectively
soldering of SMDs on singulated FPCs and/or Thin rigid PCBs effectively. The
method achieves its maximum effectiveness when applied in assembling FPCs
and Thin rigid PCB having very low component count (typically less than 20
components per singulated circuit/cavity) and high production volume
requirement with short assembly lead time.

The above and other objects, features and advantages of the invention will
become more apparent from the following description of preferred embodiments

thereof taken in conjunction with the accompanying drawings.

Brief Description of the Drawings




The descri bed enbodi nents al so provi de an assenbly
apparatus that allows selectively soldering of SMDs on

wao bwsl03Tgul at ed FPCs and/ or Thin rigid PCBs thetT/SG2008/000064
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prevent heating unwanted areas within a printed wiring
board that is not nounted w {h SMDs such as areas
attached with stiffener and/or doubl e-sided adhesive
tapes or Opening area for attaching Dom Switches. The
descri bed enbodi nents descri be a nmethod for assenblin
ShibseraroditRest efribe rventiar will opaes degaried Hay way: Qﬁﬁ’éﬁiwlﬂgw'th
assenbly apparatus. In particular, the nethod enabl es
siresfgtdnaethcamombahﬁn@dra!pdmihwi@ﬁ flexible printed
Wi ring boards and/or thin rigid printed wiring boards
bei ng assenbled with | ow conponent count SMDs with
great efficiency and the nethod all ows sel ectively
s Figlee 1 g a dbwIHBe ilustratimya pedocess faP@ssembling SN R d
PCBs effectively. The nethod achieves its maxi num
efahaok Mriss POBesccaniing toch prefassiarhbodiperREdhainyemtiom
ri gid PCB having very |ow conponent count (typically

ré RaMoRe aCSiIRgUlaatrP @ MousiinpAssenealy asedin the pendesy pf
an hi gh production vol ume requirenent with short

liy lead tinme. The above and ot her objects,

fea ures and advantages of the invention wll become

NHigura B8 aeRduriting @séé?ﬁbl&@pb@t\&td@sﬂ:@% theppriooessodf Figure 1;
preterred enbodi nents thereof taken in conjunction

Widid ik 65 AGeRIERAE ¥oIBENi ahdls uBsd RifthBpesdeisp of Pigues 1;
th eéhDr aw ngsAn enbodi nr;q]?mof the invention will now be
dg5Girk R8GholE tNEUpPLraf¥ B PigRire #irl Breater detail;
Figure 5 shows a sheet of FPC having a plurality of cavities/panels; and
Figure 6 shows the cavities/panels of Figure 5 in singulated form, and after

removal of the defective cavities.

Detailed Description of the Preferred Embodiment

Unlike known methods where the entire sheet/board 304 is subjected to in-line
SMT process, at step 10 of Figure 1, the FPC board 304 is first cut into
singulated panels 300a-300g with each panel having an independent
circuitry/cavity and rearranged as shown in Figure 6. The cutting process is
achieved by using conventional cutting metal mould utilizing press machine. In
this way, the defective cavities are discarded even before being subjected to the

SMT process. This is to prevent printing solder paste on the defects and to



reference to the acconpanying draw ngs in which,
Figure 1 is a flow chart illustrating a process for

waz®emi7ing SMDs on FPC and/ or Thin rigid PCB BCTSGZI0S000064
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to a preferred embodi nent of the invention; Figure 2
shows a Singul ated FPC Mountipg Assenbly used in the
process of Figure 1; Figure 3 is a nounting assenbly
ap%‘éﬂ‘%?‘&seak!@@ RrACqS§dOR pgaftww @tecking bydhe SMT mousting i s
a sel ective soldering apparatus used in the process of
Fi ffGF@SSES- Fi gure 4a shows the apparatus of Figure 4 in
greater detail; Figure 5 shows a sheet of FPC having a
plurality of cavities/panels; and Figure 6 shows the
cavities/panels of Figure 5 in singulated form and

af Aestep 88of higuos 1t ¢ashdé thecsingulated cavitiespariats 30023009 is
Description of the Preferred Enbodi nent Unlike known
mehansd pladedrie attiase pirté B usinget jigasastebwilia Figure @bjThe bask
to in-line SMI process, at step 10 of Figure 1, the
FRdatedaplag®d with & fullstoat oft adhesive sateridl ar od cpaaialselected
300a-300g with each panel having an i ndependent

ciareas.tA iehlatetof rigiddsheetiforanxaamlestaimloswstded shegwitcibis cut
The cutting process is achieved by using conventional

cuwith lagemhevirig Iigh Ipceaision iofomg shdEsscoifeeporiting tdthkirgulated
way, the defective cavities are discarded even before

bepamglisssuzhehatatienabldd the Phfiels t@B6 praced tH Exdcs prtlﬁs‘?Yﬂ%n
printing sol der paste on the defects and toavoid

s ihisaguEmihejigdnragh igaideBines. HAEK of theGidigatby phhdls 8 then
nmount i ng
placed on the jig as arrays and attached by the adhesive on the based jig. A top.

cover jig is attached to enable the template to be removed from the based jig.

After the singulated panels are precisely placed on the base plate, the panels
are placed or transferred to a solder paste printing/dispensing machine during
which solder paste is printed on the solder pads of the component side of the
FPC, at step 30. As the number of pads is relatively less due to very low
component count per board, it is efficient to use solder paste dispensing method
and any conventional solder paste dispensing or printing method may be

applied at this stage to place the solder paste on the pads of the singulated

panels.

At step 30, the base plate together with the singulated boards are subjected to a
mounting assembly apparatus 100 as shown in Figure 3. This apparatus is

designed to have very low board indexing (loading/unloading) time for



processes. At step 20 of Figure 1, each of the
si ngul at ed cavities/ panels 300a-300g is hence pl aced

WO 008/16%18€ pl ate 80 using a jig as shown in Fi BCF/BGR08/000064
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The base plate is attached with a full coat of
adhesive material or on certg n selected areas. A
tenplate of rigid sheet (for exanple stainless steel .
s tramsferving dire basecplatesvithsingigated erE{fT}pSrig and gyt freecthe imaynting
form shapes corresponding to the singul ated panels

s malchinb AT his loveingdekieg tintecenables| highes comppneiaaountingtiagtt
positions) is then placed on the jig through guide
prassiits Freldgherfprodhectisity gildtiizied teaBMTpick-and-plage praching. on
the jig as arrays and attached by the adhesive on the
based jig. Atop cover jig is attached to enable the
tenplate to be renoved fromthe based jig. After the

s iafgtithatSMID e el cgintedeorpthe ARG Itye péxistap (stept 50 recigees using a
plate, the panels are placed or transferred to a

s gbldetivensvideringrapphiatgd 0 pifigureg! toraly et selectivg sotdering of
sol der paste is printed on the sol der pads of the

C gHESMEdn ﬁ\bd:&:F'!).thﬁé‘ﬁ\aF iBe.achieved bp waf .of peecideaguidethstreams
of pads is relatively less due to very | ow conponent

C QFShot PBF aibQitlidbd rialys of URal VisleB(UV)llightssst LNEERbearas bat in
di spensi ng net hod and any conventi onal sol der paste

diyS 8RdbBithett, dPot Rb A10istREHOd may be applied at this
stage to place the sol der paste on the pads of the

si ngul ated panels. At step 30, the base pl ate together
with the singul ated boards are subjected to a

To carry out the spot soldering, the machine must first be programmed with the
X-Y coordinates of each or a group of the components to be soldered. By
varying the height between the nozzle of the hot air and the component to be
soldered on the singulated boards and/or the direction of the blowing of the hot
air and/or the time periods of blowing and/or the temperature settings of each
blowing periods and the blowing patterns of the hot air, an optimum temperature
profile can be created to meei the requirement for each component or a group

of components in close proximity.

With the above processes, at step 60, after the base plate with FPC boards cool
to room temperature, the singulated panels are removed from the base plates to

complete the process.



nounti ng assenbly apparatus 100 as shown in Figure 3.
This apparatus is designhed to have very | ow board
w0 pabes031g4 (|1 oadi ng/ unl oadi ng) tinme fortransferPCHgGLUIE000064
base plate with singulated FPCs in and out fromthe
nnunting machi ne. This |ow ingexing tinme enables
%her conponent nounting that results in higher
avieg i Raw ;fulb‘r desqribed i thg inventionT itoslduldirhe ppparent to one of
wach[ne After the SMD are nounted on the FPC, the
nefidinane skifl S dhe 30h thab manyemodificatipns canl betmade hereto without
sol deri ng apparatus 200 of Figure 4 to carry out
s eflepariing:freyo thies¢apg asfclaimedSVD on the FCP. This may be
achi eved by way of precise guided streans of spot hot
air, guided rays of Utra Violet (UV) lights or LASER
beans but in this enbodi nent, spot hot air is used. To
carry out the spot soldering, the nmachine nmust first
be progranmed with the X-Y coordi nates of each or a
group of the conponents to be soldered. By varying the
hei ght between the nozzle of the hot air and the
conmponent to be sol dered on the singul ated boards
and/or the direction of the blowng of the hot air
and/or the tinme periods of blow ng and/or the
tenperature settings of each blow ng periods and the
bl owi ng patterns of the hot air, an optinum
tenperature profile can be created to neet the
requi renent for each conponent or a group of
conponents in close proximty. Wth the above
processes, at step 60, after the base plate with FPC
boards cool to roomtenperature, the singul ated panels
are renoved fromthe base plates to



conpl ete the process. Having now fully described the
invention, it should be apparent to one of ordinary

W@ RioBl1037m4 t he art that many nodifications can PET/SGZO8/000064
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hereto wi t hout departing fromthe scope as

claimed. CLAIMS 1. A nethod ofjsassenbling a flexible
printed circuit board or a thinrigid s circuit board,
each circuit board including a nunber of independent
cavities/circuitries, the nmethod conprising the step

of singulating the circuit @éAM® to produce individual
panel s for each independent cavity/circuitry prior to
nmounti ng conponents on each individual panel. o 2. A

nmet hod of sol dering conponents on a flexible printed
cit-cui tA pisdhe of agsernblingra dlediblei printed dircait doarhoh a thin rigid
circuit board including at | east one conponent to be

sol der gifcuit hoareht ¢anhh ciceyitr beardgincludingt apnarhber of independent

-selectively directing heat to solder that at |east one

conponeéavitiesicireuiirient ther methedscarhpridieg dhe ctég dbasiglilating the
that does not require soldering. 5 3. A nethod

accor dicitguit obagrdi to Iproduc, indiieidealn panels dor cetich hedypéndent
is in the formof an individual panel having an

i ndepewdetyciraitiytpriooto mboumtirigtdompohentd dreédupdndioR0aK M.

to claiml1 or 2, wherein each circuit board is in the
0 formof an individual panel having a plurality of
i ndependent cavities or circuitries.

2. A method of soldering components on a flexible printed circuit board or a
thin rigid circuit board, each circuit board including at least one
component to be soldered, the method comprising the step of selectively
directing heat to solder that at least one component but not other areas

of the circuit board that does not require soldering.

3. A method according to claim 1 or 2, wherein each circuit board is in the

form of an individual panel having an independent cavity or circuitry.

4. A method according to claim 1 or 2, wherein each circuit board is in the
form of an individual panel having a plurality of independent cavities or
circuitries.

5. An apparatus for performing the method according to any of the

preceding claims.



5. An apparatus for performng the nmethod according to
any of the preceding clains. 56. A nodul ar apparatus

wo evostreaTd | Nng surface nount conmponents onto prPEL/&GE2008/000064
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circuit boards, the apparatus conprising a receptacle
for receiving at |east one prg nted circuit board, a
pi ck- and- pl ace devi ce for picking and pl aci,n
c6nponkrmedyat @ppaeatys fore FIOUNBRG SH%?W’? dRowgt, g%n‘PO"e”ts onto
board, a rotary device or an indexer for alternating
t he r epintechcirauithaaids thexapraratus FIPHFIBS for recei vi ng
the at |least one printed circuit board and a second
posi t i areosptacle fonrasiebing aideast ere printeg cfew! Bedidce t o
pl ace conmponents onto the at |east one printed circui
boar d. a pickanteplacel device fyrenieing gndspiasingrcasTrNanis efodpe at
mul tiple singulated FPCs or Thin rigid PCBs, the
met hodleastngre winted cinauitdroapds of separating a sheet of
FPC or thin rigid PCB into singul ated pieces of ]
ci r cui & rdtasyr desvicesomamigdexgr farealteinatjng thesgceptaglgi hetween a first
boards on a jig coated with adhesive material or
at t achpéksitiéri forvecaiving th sipeastiang pripterbeirguiishaarg and a second
sel ect ed connecting pads on the circuit boards,

position which enables the pick-and-place device to place components

onto the at least one printed circuit board.

7. A method of assembling SMDs on singulated or multiple singulated
FPCs or Thin rigid PCBs, the method comprising the steps of
separating a sheet of FPC or thin rigid PCB into singulated pieces of
circuit boards,
arranging the singulated circuit boards on a jig coated with adhesive
material or attached with vacuum,
dispensing solder paste on selected connecting pads on the circuit
boards,
mounting SMD components on each singulated circuit boards,
and selectively soldering the connecting pads having deposited solder

paste.

8. A method according to claim 7, wherein the selectively soldering is
performed using precise guided stream of spot hot air, focused UV lights

or LASER beams.



nmounti ng SMD conponents on each singulated circuit

boards, and selectively soldering the connecting pads
whansngs7deposi t ed sol der paste. 8. A method acPOY/sGTI98/000064

to claim7, wherein the selectively soldering is

performed using precise guidegh stream of spot hot air,

fogused UV lights or LASER beans. 9. A nethod accordi ng

t o9¢| aifMngthad agcording RFaip B pr 9. Jurtkerioeepsisiag the step of

renovi ng each singulated FPC or Thin rigid PCB

sol der dBMAViNG egpibsingrigiad RRC jor Jhingigid PCR seldaneq with SMDs

assenbly jig having a based assenbly and a novabl e

part, J@ythedigati ng assenbly jig conprising at | east

one supporting based nmenber with at |east two guide

pins inserted fromthe surface of the based nenber, a

flat sheet of base plate at |east partially coated
5with adhewuningagsembly iimhavirg a bpsedasseémbly and a ninyable part,

is to be placed, a thin netal sheet plate with shape

of caviseid mpemingpssemblwilg eamprisinges of circuit boards
can be guided to intended position, at |east one top
pl at e tableast one supportngdsasefl memberi withoatdeakd twi glide pins
all ows the netal sheet plate to be release fromthe
j i g asdraepted frofn the surface of the based member,
a flat sheet of base plate at least partially coated with adhesive material
10 where printed circuit board is to be placed,
a thin metal sheet plate with shape of cavity openings for which pieces of
circuit boards can be guided to intended position,
at least one top plate to hold the pieces of circuit boards while allows the
metal sheet plate to be release from the jig assembly.
15
11. A mounting assembly apparatus having a based portion and conveying
mechanism, said mounting assembly comprising
a pick-and-place assembly,
at least one rotary turn-table fixture and/or fast indexer to transfer.

20 at least one IC tray and/or IC discharge module,

at least one component feeder to discharge SMDs,

12.  An assembly apparatus having a based portion and a moving part, said

mounting assembly comprising

25 at least one supporting based member to support heat source.



11. A nounting assenbly apparatus having a based
portion and conveyi ng nechani sm said nounting

wa@s®entd7y4 conpri sing a pi ck-and- pl ace assenbl yPCESG2008/000064
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| east one rotary turn-table fixture and/or fast
i ndexer to transfer. O at |least one IC tray and/or IC
di scharge nodul e, at | east one conponent feeder to
di scha&lgﬁwwmml(!pnﬂthaﬁ%@ﬁfﬂ"y appar at us having a
based portion and a noving part, said nounti n% ,
assenba mayingreck mgvadleyin tpp 399/06 dews gigeliansig B'é(g‘@ohe'ghts'
menber to support heat source.a driving notor
pneunavargingineating squrmwan@sbmam REHPES| AryiRg P'@W direghien
down directions to varying heights, varying heating
sour ceand/earyingdlawing ay speed QOI@;PaWF\?i ng bl ow direction
and varying blow ng air speed and patterns. at | east
one guatlesstitaatguitedrheat seurae htiached arnibemaablecdlpttock,
at | east one printed board.

at least one printed board.



