10

15

20

25

30

35

WD 2010/ 019984PCT/ AU2008/ 001198 1 5PRINTED CI RCUI T
BOARD BONDI NG DEVI CE FI ELD OF | NVENTI ON The present

WO po1e/1998h general ly relates to bonding a fl exp@i/au2008/001198

printed circuit board (PCB) to integrated circuits,
such as that of a printhead. 10 BACKGROUND Pagew dt h
printers that incorporate mcro-el ectronechani cal

ciroute nar R RHCTRE T RANRETRONHIRE: Bty | oy e

nunber of densely 15arranged m cro-el ectronechani cal
nozzl e arrann%ements. Each nozzl e arrangenent is

FESDOE INVENBION| ecting a stream of ink drops. I n

B bt iy, BhbR Buk oS bl f IR bl Sruie bpard (PCB) o
ihtepagdaireditss buohuk titt b&a prighexd. This is particularly

i mportant during the design and 20devel opnment of such
integrated circuits. In order to test such integrated
BACKUROUND 1S necessary to attach some form of data

comruni cation arrangenent to the integrated circuits.
Flexible printed circuit boards are an exanple of such

dat.g conmuni cation arrangenent and have been used to
Raimislh SIETudE BEpoel SEEC BRPURICE CEBRAIAY eperaly have
ptidehch NYEDPh N circuits that include a silicon substrate with a large number of densely
arranged micro-clectromechanical nozzle arrangements. Each nozzle arrangement is

responsible for ejecting a stream of ink drops.

In order for such printers to print accurately and maintain quality, it is important that the
printhead integrated circuits be tested. This is particularly important during the design and

development of such integrated circuits.

In order to test such integrated circuits, it is necessary to attach some form of data
communication arrangement to the integrated circuits. Flexible printed circuit boards are an
example of such a data communication arrangement and have been used to communicate data

to integrated circuits.
SUMMARY OF THE INVENTION

According to a first aspect of the present invention, there is provided a bonding device for
bonding a flexible printed circuit board (PCB) to a printhead assembly, the printhead assembly
having a printhead carrier and an ink ejection printhead carried by the carrier, the bonding
device comprising;:

a support structure assembly;

a first heater assembly arranged on the support structure assembly to be movable along a

first path and configured to bond the flexible PCB to the printhead;
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According to a first aspect of the present invention,
there is provided a bonding device for 30 bonding a

WO b@Erio9e4 printed circuit board (PCB) to a priPCHaEehos/001198

assenbly, the printhead assenbly having a printhead

carrier and an ink ejection printhead carried by the

carrier, the bonding device cogprising: a support

structur.e assenbl y: a first heater ,asse

o v ARl AR PRE R ispeed @t ps ey Seligh iy 87 AT nigured 1o bend
thovaklee paBong a 35first path and configured to bond

the flexible PCB to the printhead; WD
Elrgi@ng Bcyrhpfth ghhexwanicd i bond the bent

2016/50299d demcTisAtRD g SN OB
- ppart structure assenbly and
‘%%%?ﬂgg %@ﬂ?%n%gﬁzﬂﬁﬁe bonded PCB; a second heater

asserbhtyol spstab tecaltrohgperatRed e Heatchagadblinhd gerditk fechanism.
bond the bent PCB to the printhead carrier; and a
control systemto control operation of the heater

BRIGHR: hR$ b RonRAINDGquIB ERRAI LEPG nfafifal €7 mMRY
be forned§fron1liquid %rys al %g¥§#3} (LCP) %aterial.
The first and second paths may be rectilinear and

bst ant i.al | t . The. heat b i
THendiaf 144 S B0 bR gag e BT dbpEhpenal “The heater
Rtntbics HAF bB AR Lo ARENRA IS MolBYlohf HeHa&spacthe i g
menber novable along a rectilinear path. The bondi ng

device may further include at |east one clanmp
agesrgg{ﬁ%lﬁé %%cﬁa%is%ll %5'1}’ ir}cpuede falb%r)l((!littl)lg %GI’FI)l%gI‘ rtngvatbtfe(:“algﬁgI 4 rtelgt%?ndear path.

The bonding device may further include at least one clamp configured to clamp the flexible

PCB to the printhead assembly.

The support structure assembly may include a cabinet. The heater assemblies and bending
mechanisms may be located within an internal space of the cabinet. The cabinet may define an
access opening to facilitate access to the heater assemblies and bending mechanism within the

internal space.

A carriage may be movably mounted within the cabinet and configured to carry the printhead

assembly. The carriage may define a nest in which the printhead assembly can be nested.

The control system may include an operator control panel on the cabinet including a plurality
of control actuators configured to control the operation of the bending mechanism and the
heater assemblies. The control actuators may include a pair of buttons which are configured to
operate exclusively on concurrent depression of the buttons. The pair of buttons may be
spaced apart so that they cannot be both concurrently pressed using a single hand. The cabinet
may further include an operator display panel including a display for displaying information

relating to the operation of the bonding device.
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The support structure assenbly may include a cabinet.
The heater assenblies and bendi ng nechani snms may be

WO oavedssi t hin an i nternal space of the cabi nRCT/ATR®S/001198

cabi net may define an access opening to facilitate
access to the heater assenblies and bendi ng nechani sm
within the internal space. A carriage may be novably
nounted within the cabinet and configured to carry the
printhead assenbly. The carriage nay define a nest in
ThitehdinpacHtd My aathepmsaPl y can be nested. The
control system may include an operator control pane
on ehightaaiegenpistor gemftgyred tolagnemictaligh cwtain agiessdhe access opening;

agtuators configured to control the operation of the
%ending mechani sm and the heater assenblies. The
contir@htraltdruhfip@redray ceade! tidl@para@i of dfe baddigndewdel &lponsive to a
are c flg red to operate exclusively on concurrent

#she ed% bfureHe buttons. The pair of buttons may be

spaced apart so that they cannot be both concurrently
pressed using a single hand. The cabi net may further
Thecbadiengadevogre nay ofurttiers pichyle panelthéntichtimi sgtan dois pithgnticating the

p&]?lrh[egésg%ﬁ% yn g‘hé g{ﬂ rglgt‘fcta 1&%5}% erme lrn%grllngu({eoant (bp calpsecgr%ger %Qnﬁgured to
s%&%{l{%&ﬂfﬁ%ﬁ%%{cﬁl&@%%ﬁ&&é?&e PrinthERBotBOHii B AQNM S

may further include: a light curtain generator
configured to generate a |ight curtaln across t he

1?1 (g): %10 %?{:1 nI%a rﬁner 1ncl(51fle ﬁ g:ta%o%ls én% Ceg L[I‘%%E].ﬁiglet wherein the
He@S&MO NG VE: tll(lhrﬂmﬂ,t@@ rigag |'phﬁf111t§1h@f Hifﬂi’dnt Cwidylsadonrepddient corresponding
bondi ng device may further include an authentication
oppratianal copditensiod Hici koadinggeYise print head assenbly. The
aut hentication systemmay include an optical scanner
configured to scan identification indicia borne by
Aicohting tohesgoondidpeaddfdic prienpinvedtiaathetais pravidedSbohidimg device for
bondi ng_devi ce. may .furt her Iude a. sta eacops . :

hopE SR e REMEA S TR @ )9 %@&F&&@SS@H}?P&@@ Bonding device
doh{ﬁghgated ina plurality of different ways to

resent correspondi ng operational conditions of the

bondi aabindedéfoeng an internal space and an access opening to facilitate access to the

internal space;

at least one movable bonding part located within the internal space and configured to
bond the flexible PCB to the printhead assembly;

a light curtain generator configured to generate a light curtain across the access opening;
and

a controller configured to cease the movement of said movable bonding part responsive

to a breach of the light curtain.

The light curtain generator may include:
an eclongate light transmitter mounted to the cabinet on one side of the opening and

configured to transmit a plurality of beams of light; and
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20 According to a second aspect of the present
invention, there is provided a bondi ng device for

whondiormysa fl exible printed circuit board (PCBCT/aU2008/001198

printhead assenbly, the bondi ng device conpri sing:

a cabinet defining an internal space and an access

openlng to faC|I|tate access tg the internal space;

25at | e bon art | ocated w.thi

o ap O TR ReRgR el 9@6" Ypbnt 37 HuS byl tigpening and
&@ﬁ%ﬁ@jﬂﬁh&ﬁhﬁﬁﬂj@ﬁﬁ@ﬁbhwﬁ a light curtain generator
configured to generate a |ight curtain across the

access openi ng; and a controller configured

"ltths Ctﬁ@%gn&&%bﬁgy SR 120 %‘?é ?%e JRYARE;, g%%ﬁéﬁofps?kite movable bonding

responsive a breach [1ght
IhngHQmﬁyvdamamgﬁﬂﬁhafﬂklqﬁymnmniude an el ongate
light transmitter nounted to the cabinet on one side
of the opening and configured to transmt a plurality

T'He a@ f‘e%ﬁ%n@ fmolv h&g Bon arWQa includ
2010/ 019984PCT/ AU200 %O 1198 4 5an el ongate |ight

r ec eifirstrplaton assemb lyomo vebleca bngne firsy pathrent wenfigired toofontitbe PCB to a
openi n nd .confj gur to,.receive i d beans of Iight.
pfﬁ’ﬁ?ad gf@le QBH{EF?:d ’% tﬁlﬁﬁﬁﬁé‘fe E!Ié(?conf igured to

ceag@e@ny phed 4s8em@l n%'ilf'agle rﬂb\ﬁ bl @ chRNskNghdP@ntigured to bond the PCB
responsive to said breach he light curtain. 10 The

tai priethsad eamectrodvirathyed a$sn@1bbfawuth siveicl ude:

The at least one movable bonding part may further include a bending mechanism configured

to bend the PCB between bonding the PCB to the printhead and the printhead carrier.
The first and second paths may be rectilinear and substantially orthogonal to each other.

The cabinet may include an operator control panel including a plurality of control actuators

configured to control operation of the bonding device.

The cabinet may have an operator display panel including a display for displaying information
relating to the operation of the bonding device, the display being a touch screen display
operatively connected to the controller to enable an operator to make selections relating to the

operation of the bonding device.

According to a third aspect of the present invention, there is provided an attachment apparatus
for attaching a flexible printed circuit board (PCB) to a printhead assembly, the attachment
apparatus comprising:

a housing assembly having a control panel with a plurality of operational control

actuators,
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a first platen assenbly novable along a first path and
configured to bond the PCB to a printhead of the

w@erinoiwsd assenbly with adhesive; and PCHAU2008/001198

second pl aten assenbly novabl e al ong a second path and
configured to bond the PCB 15to a printhead carrier of
the printhead assembly with adh esive The at | east one

novap] e bondin rt furt l.ude .a bendin
recAb ARG S PRt B, i oSSR S5 hiang confieured 1o
Bohe (RGBxie POB tptHcHringrad agssmbllyeaxmrl nthead carrier.
20The first and second paths may be rectilinear and

subsgteanirelaystomsefigiieh sl congobwichatichaent axyeanbiais brsd the PCB to the

I
ﬂ;F:Yh FQ%SEI%%W CPQ%‘ ?Ttoocrl %13{3%%212!1 8%?]1?1? a%tl}lgtg!’s;‘b%ﬁr%gcno??%rrently actuated,
tb@pmﬁbm@sméed dparthe athurgwdehandal opzﬁﬂ‘lbﬁ cabi net may

have an operator display panel including a display for
di spl ayi ng infornation relating to the operation of

TH&? 1?%1“@'0‘? Gpd dn‘éﬁ‘con 1BfacllaFb ﬂiég B&4RY iRnjdeuch screen

pl ay ope atively connected to the controller to
enabh eermng@pgrmp)racmatonajoeﬁgl&bédbl @nse ithel aontryg tystethhé cease any

er at he bon evi c 30 According to a
PP LS el Srate Rt TR . Cher o' s
proyi fesd atyAdt 8GR ﬁ)p@ﬁ[s@tt‘l’@ Jo@ﬁopE§§&H|tH%e§et operation of the
flexible printed circuit board (PCB) to a printhea

agieclondilt gssemhly sabscgedntremthe agipatroatal shecapmsgénsy sigp actuatoy
housi ng assenbly having a control panel with a
plurality of operational control actuators; WO

P01 98 44 hhAbRBOIN O k9 8ndudat | east one
attachnment assenbly anabI¥ nounted within the cabinet
and adupfatigelnecnt ﬁ%ﬁeﬁl@}YdeY‘?é’ § plevg pifisst pet angd qopBgured to bond the PCB

% IPPIS"HI%Q(P dﬂﬁéﬁﬁf%{ d 201y g with G % System

I gure 0 con sad assenbly to bond
t he aB&Bnd atthdiengpe mbﬂnb@dnmmmmg a wpﬁxhﬁath and oorgignaddrto bond the
at qr beln oncurrently actuated,

of said.contro
R({\%top"’ai’ﬁmﬂbeéﬁr?@“@b ﬁfﬁa PepAFd gseeale i afikmlwfanded

operation. 10

The attachment assembly may include at least one clamp configured to clamp the flexible PCB

to the printhead assembly.

The attachment assembly may further include a light curtain generator configured to generate
a light curtain across an access opening defined by the housing assembly. The control system
may be configured to cease operation of said attachment assemblies responsive to a breach of

the light curtain.

The housing assembly may further include a light emitting indicator configured to be
illuminated in a plurality of different ways to represent corresponding operational conditions

of the attachment apparatus.



10

15

20

25

30

35

The plurality of operational control actuators may
further include: an energency stop actuator

w@onbhtpesed to cause the control systemto ceaBEI/AN008/001198

novenent of said at |east one attachnment assenbly; and
a reset actuator configured to cause the contro
systen1to reset operation of tge 15at tachnment assenbly

PRI iy S B PRt T TER L BEE g o method for

doﬁﬁécuﬁg a flexib® pridt&d cRétinebrBNPCRY &srdnbmntﬁ@adabsls@maﬂyorﬂm: printhead
a first path and configured to bond the PCB to a

asyanh edmEPIBTing peripthcat prader Aslsanpk wiagfiem paghes) caeticdgpygthe carrier,
bl bl I d
tﬁ@?ﬁ§§§ggggg%ﬁ%&@g§5 @sse y novabl e al ong a secon

0 bond the PCB to a printhead
car comfectidg thb €lcpblerRRR adhapsehtddyusivgtafirstoasdcé@. modasle along a first
attachnment assenbly nmay include at | east one clanp
%@hfigured to clanp the flexible PCB to the printhead

assggphﬂ the BEnRUIRE TRt assenbly may further include

| i ght Surtaln geneérator configured to generate a
I i ghOnIrwmltgathe ot €S anthacpasisead prniangisthef 4 nemnihycotumetor movable

hou5|ng g} nbly. The control system may be configured
%ggﬁ/ ation of said attachnment assenblies

responsive to a breach of the light curtain. The
housing assenbly may further include a |light emtting
Thedleas i oP CB orifyi bywtasepetl ¢o the printhgad aaemblyi n a plurality
of different ways to represent correspondi ng
operational conditions of the attachnent apparatus.

T ROH0 b%ﬁfﬂaﬂqﬂaﬁtﬂg Q0BEALEADOschNifO b BaRgdé Borde by the printhead
fourth aspect of t resent invention, there is

asyeanily dche & Cempo alsg be a%fmﬁlé@:tﬁqi prgnaing p dicpebesps by g PCB.
circuit board (PCB) to a printhead assenbly, the

printhead assenbly conprising a printhead carrier and

Hr btof & eaincomgprhanteedtt CAB itethdyprintiecad amey enyoltdanechanically

met hod conpri Si the ste onnecting the
%m%%mﬁggwg%ﬁgWGE?H%mEWNﬁWﬁb%@ﬁﬂ§Fng a first connector
novabl e al ong a first 10pat h;

The step of connecting the bent PCB to the printhead carrier may involve mechanically

connecting the PCB to the printhead carrier with an adhesive.

The connectors may be linearly constrained to move along the first and second paths, which

are rectilinear and substantially orthogonal to each other.

According to a fifth aspect of the present invention, there is provided a fastening apparatus for
fastening a flexible printed circuit board (PCB) to a printhead assembly, the printhead
assembly having a printhead carrier and an ink ejection printhead carried by the carrier, the
fastening apparatus comprising:

a support assembly;

an authentication system arranged on the support assembly and configured to

authenticate the printhead assembly;
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bendi ng t he bonded PCB; and connecting the bent
PCB to the printhead carrier using a second connect or

woremalesal ong a second path. 15 The fl exi bl e ROBAKNENYS/001198

be clanped to the printhead assenbly. The printhead
assenbly may be authenticated by scanning a barcode
borne by the printhead assenbly. The PCB may al so be

aut henti cated scanning a barcode, borne by the PCB. 20
T terph Ot BngiRERHRE: Ardf ey Qe Highpfnd tonflured 0 bond
thé POBRE &R’k pimyhchdyREMBlynBrhani cal |y connecting the PCB
to the printhead with adhesive. The step of connecting

t he aseprolirepargivehiecoppeaiediedlr adhantiegtiopgysterhwad the bonding assembly
C ' | ' t At :

SETRRDLAEN 1 SRRTGRE he A5urliT b BonEIP LB G388 printhend assermbly

dubseqadit yo theasthe@icagsh éfahepiethaldasgntbing first and

second paths, which are rectilinear and substantially

orthogonal to each other. According to a fifth aspect

"l?lfe éLﬁ%nHEﬁﬁﬁgigst.bﬂvﬁ%? ii&ﬂldeta!ﬂec; icﬁlSsoQﬁ&Yicﬁg%lgfdeto scan identification

asteni ng apparatus Tor 30 fastening a f
ipdiciatbechediyraithiet thb peintliefdREBYe prntbeadrcanicheliet idesifinition, indicia may be
the printhead assenbly having a printhead carrier and
%m“gﬁﬁ'ejection printhead carried by the carrier, the
fasteni ng apparatus conprising: a support assenbly;

an aut hentication system arranged on the support
s euthéngicatrg sxsrni goayedic taonfBiSerad Henfuitbert authdngicate the PCB, and the

rint head assenbly: . WO 2010/.019984PCT/ AUZ008/ Q01198
Shp IR BB klion sORRb SRR oL RL SR pes o e
REERAD hiscABY subithuL gy ke fathepnghéticatRia lie ROB.
print head assenbly; and
The bonding assembly may further include a bending mechanism configured to bend the PCB

subsequent to bonding the PCB to the printhead of the printhead assembly.

The support assembly may include a visible indicator operatively connected to the controller,
which may be configured to control the visible indicator in a plurality of different ways to

represent corresponding operational conditions of the fastening apparatus.

According to a sixth aspect of the present invention, there is provided a bonding device for
bonding a flexible printed circuit board (PCB) to an ink ¢jection printhead, the bonding device
comprising:

an authentication system for authenticating the printhead;

a movable heater assembly configured to bond the PCB to the printhead; and

a controller configured to control the heater assembly to bond the PCB to the printhead

subsequent to the authentication of the printhead.

BRIEF DESCRIPTION OF THE DRAWINGS



10

15

20

25

30

35

a controller operatively connected to the
aut henti cation system and the bondi ng assenbly and

w@oombgpesed to control the heater assenbly to PONAULIN/001198

PCB to the printhead assenbly subsequent to the
aut hentication of the printhead assenbly. 10 The
authentication system may inclgde an optical scanner

Rl Nl PR R EoP e sl Safor B Setiscemed from ihe
foHewink D taltcld Mestristoni whibR¥rodRicd sifficadRfordatidh €r those skilled in the
aut hentication system nmay be configured to further

afohiesrtors ghe invisaligeE he dpeited Dessiptianl is ot fmpe prgarded as limiting the

08 {4 00 LB, AOALOE EARETR Yk end BEpion

rthaketrbferenacifoheminiteabt dawaigs h@&)llﬁ% The bondi ng

assenbly may further include a bendi ng mechani sm

configured to bend the PCB 20 subsequent to bondi ng

Eli_%l?re ACR 5 ggctf% RISt ed:fda ﬁgxﬁ)f%gpﬂﬁ{té(p th b@a?& b? and a printhead
e supp o ssenb inclu a VIS leIn |ca

asmr‘tﬂiy tovied lgpnd@ch rfmtetnedi ot ootmheed: trgethot doeordingtb @metiagd Qfehe invention
%E ure ? con&pg the visible indicator in a

N Riig:} p@y&g@ QPSR ways to represent corresponding

operational conditions of the fastening apparatus. 25

According to a sixth asgfct of the present invention,

Kigaead b g pprsmqtlde dleaf Wlonelndgngoeyics émf @ndmwgq’q@eréhe flexible PCB and
Eguit, boar
T ueBbb RSl FEe SR Beb b Bofihsl i presgpe invention

authentlcatlon systen1for aut henti cating the
Igrlnthead 30a _novabl e heater assenbly configured to
SHE 3t Het OBV HeW phpwingethe intarpal bonding pagtstaf ghg bending device of
%%g% gured to control the heater assenbly to bond the
gb the printhead subsequent to the authentication
of the printhead. BRI EF DESCRIPTICN OF THE DRAW NGS WO
2010/019984PCT/AU2008 01198 8 5 Preferred featu
fdgHedt HehPSTSRSEVY aVrl%tO? Snearpies plet henbpé!ﬁmgo#vwayofﬁ glre 2 which is
t Oy [
SRTEREE NS IR0 KU QLRSS [SOREPL  Rrorcd for testing
mikpdsted in the art to performthe invention. The
Detail ed Description is not to be regarded as limting
the scope of the preceding Summary of the Invention in
BV WaY a ptiPctRicalid @ @f PRSAIchPRdaA Mhtbh a§iBISIy &f tBE 8B&Eng device of
to a nunber of drawings as follows: 10 Figure 1 is a
Ipgwrsgective view of a flexible printed circuit board
(PCB) and a printhead assenbly to be bonded, fastened
or connected together according to a nmethod of the
Figmentis @ Pedpdchivanicanartiidsntoif hchide platdne’bdnghily of the bonding device of

Figure 2;
Figure 7 is a functional block diagram of the bonding device of Figure 2;

Figure 8 is a flowchart showing the steps involved with bonding together the flexible PCB and

printhead assembly using the bonding device of Figure 2;



10

15

20

25

30

35

15Figure 2 is a perspective view of a bonding device
for bonding together the flexible PCB and printhead

w@gsendg4 shown in Figure 1, according to one PCT/AU2008/001198

enbodi ment of the present invention; Figure 3 is a
perspective view showing the internal bonding parts of

the bonding device of Figure 2 20 Flgure 4 is a
AR Vﬁ%‘%rsr%a%@& 6 IR RS 8 Pty Tt bonding
pakts 6hFilghie pwhdit tupath g&ﬁéﬁéﬁ%lb’ PCS 6 Upnaiiiedd baembest i ng

pur poses; 25Fi gure is a perspective view of a
vertical heated platen assenbly of the bondi ng device

Tl FUB R TS et LSRRI Bl

deV|ce of Figure 2; 30 Figure 7 is a functional bl ock

di agram of the bond evice of Figure 2; Figure 8 is
BeyE dhet bt C shet 9fg ﬁ@d&géiﬁglcpﬁ\f/&g\l}@dmth bondi ng

t oget her the erX|bIe PCB and printhead assenbly using
t he bondi ng device of Figure 2; WO
E19uir0/1 0 100BARCTIrARGUBE BOWLP3Ic9icE bl figues2.9A-J are
schematic side views showi ng the relative positions of
the internal bonding parts of Figure 3 when bonding

Hifge 1B exdnbdicy @@erta@tutaf&@ cREJITSMRAEbrARSRRDICY of Fi ng % 10

iS a power and safety circuit of the bondi ng device of
Fi gure 2.

Figure 14 is a pneumatic circuit of the bonding device of Figure 2.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

According to an embodiment of the present invention, there is provided a bonding, attachment
or fastening device or apparatus 10 shown in Figure 2 which is configured to bond a flexible
printed circuit board (PCB) 12 to a printhead assembly 14 as shown in Figure 1. The printhead
assembly 14 has a carrier 16. A lamination film is arranged on the carrier 16. An ink ejection

printhead 18 is carried on the film.

The film defines a plurality of openings (not shown) which correspond with openings in the
printhead 18 and in part of the carrier 16 so that the printhead 18 can be fed with fluid for

testing purposes.

The underside of the PCB 12 is coated with an adhesive and the carrier 16 is formed from
liquid crystal polymer (LCP) material which is inherently resistant to heat deformation. In use,
one or more bonding assemblies, fasteners or connectors or platen assemblies of the bonding
device 10 mechanically bond the flexible PCB 12 to the printhead assembly 14 with the
adhesive. A detailed description of the bonding device 10 is provided below.
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10Figure 11 is a PLC circuit of the bonding device of
Figure 2. Figure 12 is a heater circuit of the bonding

walempoesd Figure 2. Figure 13 is an air cyli nR&r/AU2008/001198

actuator circuit of the bonding device of Figure 2. 15
Figure 14 is a pneumatic circuit of the bondi ng device
of Figure 2. DETAILED DESCRI PT|(ON OF PREFERRED

TR, 5 R LT B TORS o s sty o

ia¢ L@ hin®@Binc020. RS tc@hin AR 00 in6 Lardint @R p @IS ahQ aSidhitaccess opening
in Figure 2 which is confi%ured to bond a flexible

tprivqilitely aperadari accass 49 aoypidpponding parss pl faseiedar thesigteml ypace 22. A
250001 RS PUDSTRATRTE e M e
Tarlighecurfufn geNaratorknadjides tah @onpétt Migheteahsth8ter 34 amiunicgdo tid cabinet on

the fil 25 The filmdefines a plurality of openings
%&Jesqutkﬁppmlg: PP‘L%‘} FloagEf ot eFe B er ?i@%nt?‘htqp&‘é cabhnet 20 on the
dihdr ryi(ﬁéeﬁdthé %p@rﬂﬁig.' 1 @g{jﬂle cﬁanEr?ﬁteP i fafifmitSa %%é&lﬁ?tof tafms of light

printhead 18 can be with flurd for testin
wphirlpas esceive0 th¢hamckevys i20ghatby foemP@EBhd Belitsudaat ed wit h

an adhesive and the carrier 16 is formed fromliquid

crystal polymer (LCP) material which is inherently

TiRMopHAB delRe NG R TITRE h @BntrdINysteR, or RBEtrAler FM@ is configured to
bondi ng "assenbl i es, fasteners or connectors or platen

cagsseths] dpesatioh ehéichowdiilg Wwadingepar® Aecinalvilingl thy Yyadg or heater
the flexible .PCB 12 tq t rinthead-assenbly 14 wth .
SRl G ot ety B HR TR ST iy dho neacing of

thephee 21Qs immpdiawhydeshs@eiroe WA} that the operator reaches a hand into the
2010/ 019984PCT/ AU2008/ 001198 _10 5Turning to Figure 2,

intsenahinaes A4 trsdhyceducingthe pessilits ioh gy WY tathe wopmptor.

structure assenbly that includes a cabinet 20. The

cabi net 20 defines an internal space 22 and a front
Heaabmctolemnchged o dpedtdd doatrel @pelr 28 loratad steigsbas@ The control panel 28

igcgﬁgegl qeqogxgg {03 T ar%&sé@%tép%?@?itqegctégﬂésy g(ml,fn ! ?qﬁgglcogtga%ﬁe operation
m&tdﬁlg?_dﬁgiclghb B A hr &S HE8Shs 1308, JocARt SPEREDRittons which must be

openi ng. i ght curtain generator includes an
whangatle présgét befpmntbeiP(iBed 2 24n o uonddl tootht hpeingebd meembly 14. The

et Sl siare sty B e s RaeTSoPefrnas BLRER to te printhead
S P114t REHARCRItHThe bltteEE30al B e Seintl®ntlg4pressed. The START
transmts a plurality of beans of Iight which are

hugters Qael 3By are spaaed ey ee thabthetopetatsis warinot poegrremiéy preginhoth of them

u%ynrgtaasliIQg'le hand. In this manner, the operator must have both hands located external to the

cabinet 20 when initiating operation of the bonding device 10, thereby ensuring that one hand

cannot be located within the cabinet 20.

The bonding device 10 further includes an authentication system for authenticating the
printhead assembly 14. The authentication system includes an optical barcode scanner 15
configured to scan barcodes borne by either the printhead 18 or the printhead carrier 16. The
scanner 15 is fastened to the cabinet 20, either in the space 22 or on a front panel, and reading

of the barcodes is initiated when the operator presses a SCAN press button 30b of the operator
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The bondi ng device 10 further includes a contro
systemor controller which is configured to 15 cease

W@ baoopesati on of the novabl e bondi ng parts 21PCT/AU2008/001198

i ncludi ng the bondi ng or heater assenblies, responsive

to a breach of the light curtain. That is, any

nmovenent and heatlng of the pants 21 is |nned|ately
reaches a

PR e e s fo gl Bonet ot B SRRl s R RS e AR bond the B

ROS R priiritheadf askdthblly Y14 dnlyheutdp@ilcat @ the?@dthentizaldmef the printhead
20 includes an operator control panel 28 |ocated at

gssegnthadd. The control panel 28 includes a row of

control press-buttons 30 (i.e. actuators) configured

to control the operation of the bonding device 10. The

Mtc@éramr&sﬁtrdiqiahﬂms fofiker iddelcane ESTIARTENAYt STGP bitita30c which can
nmust b currently pressed, before the PCB 12 can be

hﬁoma%?ef Py t ﬁ%ep%%tpm%@éae aRu#m §f the bondipe deyies &9 peany §me and, in

Iﬁﬂﬁfulag Ur ek év%n hleHer eﬂ@y eakak tl?éﬁﬁ@ﬁb]i@&i’ QTBPWhtton 30c causes
the PCB 12 to t e printhead 25 assenbly 14 responsive

th@ a)hEoltemttbomséS(aay 18Qenivei rngd doatng oénthé yhepiee ssethblics. Once the

b B e abRESF aHeey 2By BCLRhBedfobRencl 28 can be

p%éﬁs&gto%at?deriﬂé SntdNe-to k&yet Ak Sp RS thd %dﬁ%%[e@fc@ omust
have both hands | ocated external to the cabi net 20

when initiating operation of the bondlng devi ce 10,

fher gb ring that one ha gannot Logated
etﬁ,a]lgl@étt ﬁg 9 %I .%el{ uppst ogﬁat?ﬁ 158 |arﬁegl eV| o 151116y panel 32 includes a
‘fralich @ﬁ%eﬂ”ﬂﬁjultﬂ@?staﬂh €0D) GatdiphysigShifmbtdn relating to the operation

aut henticating the printhead assenbly 14. The
A thhmdingadey I@ﬁ IQyEEé)@?ﬁamfIC%@@d% oRspsetinganardgegted gthe bonding device

1 F
RRRDE inkir, B8 0l SHibR iR, BRNEOAEH BRTED 3 Ble!dyefucor display
maende furllfer iiscliides tee qedtet @f thelryzabdd’detiecﬁﬁal GB(tlh)sdlsp]rays 36 for cach
%%ﬁ 8@% e 22 or .on a front panel, a 350 G%
Bedeset gl mlp%w@aswm a f%@e‘:&ﬁ%ﬁ (ot fenleR s ls i bonding
cfé(fﬁésio.b%t %L%‘tet’g {lstﬁl £ 19RBE 3K Qe 8%@1ded on the r?0f208f th_el_ r%bmet 20 in

2010/ 019984PCT U 008/ 001198 11 5control pane
register wﬁtheaspestimoﬁi@Dgiim@stiﬁ dbntsetotlampiog ipecaxslme of the internal clamps

es to bo d t he .0 the rlnth

SR 500 A St SetATE A S B B soh s 38.
the printhead assenbly 14. The operator control pane

28 further includes an EMERGENCY STOP button 30c which
B@anﬂumedqymsgbalrﬁtyr m»?éid@@@rmlbk ln@lc@eageﬂ@p@ﬂatqu light emitting

cfil %t(r)] e b ndl In afe é%t]pnggg ernnoeun e atg the |5r efSOSf trl%e caRmet 20. The
@Wﬁﬁ@iﬁ@\ic&ﬂﬂ@luﬁbﬁ 4 gﬂ&etg ﬁghtpa;a SﬁSmﬁdﬁlﬁt@B@bdhOiﬂcBﬁei & amber light and
cease any novenent and heati of the heater ) )
the befininey beggendnglpdes anred éléh"c & hp heacgae panakpgilagdnaed iy a plurality of

| .

g s B C koo R BhMFATLSRIARRTPBoRRH device, the
crppmtlanal atonditiohd éndhaiiehi: rem  cevireece 16X aliE»péﬁia&ormatemetmﬂDthe bonding

| so _has an upper. rator displa anel A 32. The
c@vgcsﬂgy a BiafR D psTipd Wb heater gyeRblch e hing .“@mlsd up to a threshold

dpeyeibRdl t%ﬁ&hﬁ% @-@db?“mé’dé%&)é'tﬁg bbhﬁlﬁg Rtikono 1s ready to initiate
relating to the operation of the bonding device 10.

opkeitiopemd an opgamonaboiiofly whgre itiat homding ale wine | @ rsopefatinge

bondi ng device 10 with a finger, by selecting various

options displayed on the LCD 34. The operator display
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deci mal (BCD) displays 36 for each displaying the set

W@L@no1998¢ pressure of a respective clanp or heB€BAU2008/001198

assenbly of the bonding device 10. A gquartet of
adj ust rent knobs 38 are provided on the roof of the
cabi net 20 in register with regpective BCD displays

6. set i.n r.essure
lRe iodoRr SRRy F doPRER TS 2 JOSSFF EhBYEAR et | {Ren are located
WieHifi 65O andinag sﬁaireu:ﬂ ERhe kasibg 3B TS mveblobwalting parts 21 include
device 10 further includes a visible indicator in the
et aguatpighvhighiarg pelectivalyi ecavadnd gspansiys ta wnfieksigpals from the
t}fg[iﬁg dQ\%@g th‘clfrrorggrt ngghttlgg d%:s%gfjpcgte(gtqgé léc?téié ﬁllﬁftg 2? ltﬂfrfglwded below.
|nterned|ate beacon i ncludes an anber |ight and t he

bottonnns% W$acon i ncludes a red light. The g gcons

Lhemexatle bopdipgpats ¥ hinglug F@rlarerlwﬂforarg@gedﬁ P88 moyplly mounted
iR PR GREIL 20 3R SSRARILAG 10 REE RN GANCIHIANF4 Ofhe carriage 42
defivésuadiamgd nast 4ddo wimCélrthe pnﬁthaerd opantdy il doah benestrd. Wi tde, the nest 44

HERPBAPSE NG BETHE 8nAa Il Rel T Uk S figm outsid the
&91%6@30 QB alitHie MRESREUDE of TSNP Y0 VM e VWG Q)pEIlﬂﬁg (before the light

ondlng device 10 is ready to initiate operation;
calrtamp%r atgeorraledhﬁdélam@rms theading maitng! dev p@réormosult@ble operations to

/
@ﬁ% pggmﬁ(hési nnvdgﬁégbon gpga??slgf é? ?he

bondlng devi ce 10 mhlch are located within the

internal space 22 of the cabinet 20. The novabl e

Hgwaingoparthe camiaghd? gaeé tnewshds ive dafetluikopest i definggy & upwardly
t |

BELERRh YA UE R LERNTIYF L GORNERLA PUROFIRuing ess 4t

cendruptdardly Hdémt the baw ben'gle padst S14221nd arcpsmcedl egaddeb osirrespond to

10The nopvabl ondi ts 21 includ

C@grprqt%ram Uik Felﬁs %fr(t/mr%%m%eaar SN ﬂﬁm Figure 1). In use,
th Bf%&%r pfdcand gﬁn@tertt ésgétﬁﬁg 1499 GRY Bkt Ulpgo Rk tttem%@étm pegs 48a, b
assenbl y 14. Th carriage 42 defines a ralsed nest 45
axrendttirotgtt the gpide holeeath, assenbly 14 can be nested. In

use, the nest 44 carrying the printhead assenbly 14

and PCB 12 can be rectilinearly noved from outside the

GRRbRSre, Z0pait OF MbithighiAd$oadPagen @pv@&crdl %n@ ati 8¢ o2fhe nest 44 and
via the front openi ng (before the'lig curtain 46

arg sppe e pRArel@) coBTESIONAHO: mmpdﬁmsenmh @ulrdg hp@s t5§a biefrgd in the printhead

agsgegrrgt) 0 Su' tc%g{ elg@ a%gtgil@nzlf)tg |§ b Etdgp ined i’@hhlt%a(gee Figure 1). In

wBarthé aﬂﬁatéﬁplaﬂﬁl thdgrimesid aée‘brﬂbify M’:‘Inaﬂhb nesTthe sﬁl@lﬁﬂt tHdocating pins 56a,
defi nes an ug@ rdly facing recess in which t

bertanc Sueughs e gnde holey g e Iiﬂé§1tnedhe 2PGHPY p@res the PCB 12 on the
2

ﬂg@%&d %%sgglt%gi}lﬁ 8\91ah gnreeagdsl’l%é(@ 1&‘11#{?51?161350%{ ?Hep[s Eﬂén 89&&% pins 56a, b

o tieoegit tewugisihdées Hdh, es TEﬁ@aapndhngi dévioetd can thtebond the PCB 12 and
rinthead senbly 14 (see Figure 1). In use, the

I@ﬁSF @dﬁaﬁﬁgdé§o$%§xprinthead assenbly 14 in the nest

44 so that the locating pegs 48a, b extend through the

gui de holes 50a, b. 25Furthernore, a pair of |ocating

pins 56a,b extend upwardly fromthe base of the nest

44 and are spaced apart to correspond to:

conpl enmentary gui de holes 52a,b defined in the

pri nthead assenbly 14; and conpl enentary gui de hol es

54a,b defined in the PCB 12 (see Figure 1). In use,

the operator places the printhead assenbly 14 in the

nest 44 so that the locating pins 56a, b extend

t hrough the guide holes 52a, b. In turn, the operator

pl aces the PCB 12 on the 30 printhead assenbly 14,

with the adhesive on its underside, so that the

Iocatlng plns 56a b extend through the gurde hol es

e A N o ' NN A PN
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WO 2010/ 019984PCT/ AU2008/ 001198 13 5Returning to
Figure 3, the novabl e bonding parts 21 further include

w@2ppewest i cal |y driven vertical heated pl at enPEEAERI9B4H01198

58, a vertical clanping assenbly 60, a vertica
form ng bar assenbly 62 and a horizontal heated platen
assembly 64. The vertical clanping assembly 60 and

Bk a3 P e B vt TP AR sl icaty ariven

edddph@iteddplathiaglenibsy £8 XEdervitdl Nldnpine agebres0, 20veradyd forming bar
a novable clanp 66 which is constrained to reciprocate

asgcabily phend ¢ Yorizentl bratadalatehassemblédact uat or  65.

Simlarly, the form ng bar assenbly 62 includes a

pneumati c actuator 68 which is fixed within the

Trbicrétl él@rélpfhg chs@nivby 6 hiel ft)&hing(blaf @frserﬁ’lellyt&ra)re vhiilehcdnstruction. The
constrained to reci procate rectilipear upon_ . . . .
V&thagaeham%f asppblY 0uRelyAcss .pnwﬂn%eé}ct%#/% &omehgls frred within the

éaﬁﬁletaﬂi el & ngatiio rcﬁﬁlrg%@ ALY IRGHANISE £QProlSB %aﬂinearly upon
t I CB 12 i gu I

e flexible P ) re 5 shows the vertica
dueatied op thet sntuaes@&ntfimiledy,ithe detang barTissehblat @dinpludésen pneumatic

ass 58 includes.a pneumatjc actuatar, 72 fixed S
SRR Te e s BT B e A s eal » HEuEie P Hh(Shpeathen which i
dofistFARLth dedMRDcdtO récﬁﬁheﬁﬂ?@%ﬁ abt@&tdnl dMBAREYatBPON In use, the forming
actuation of the actuatof 72. The heater 20 assenbl

. . . \ y
by assemblydomnsonkendinganachamsm fertbendiog BerftextthePEBLRi bl e
PCB 12 to the printhead 18 with adhesive on the
underside of the PCB 12. The heater assenbly 74

Figgt ydaswaths tvekicaltcatee ?laf'eﬁh as€entiIe 688 detdis Thahéasd Fheebssembly 58
78 mounted to the steel platen 76, and a thermally )
BRI AdRs @t IngBMpliGacsugieratZelied ovithay Hicegbinet 20hand mbeatergseambly 74 which

: 8 S : t St a
158k 0%y, TARRLESRFIALAD " BOBI' A0 APEE. i v
Phaaibdn 7dehn mesc along ntvertival pahanbedd tho flskibthP@B 12 to the printhead 18
repl aceabl e heater cartridge 82 is |ocated. Figure 6
‘%‘Hg%@e§lﬁ%°1}16‘teiu26?’fflg? Oﬁéﬁtp g% W aten assenbly 64 in

detail. The heated platen assenbly

The heater assembly 74 includes a steel platen 76, a thermal insulation sheet 78 mounted to
the steel platen 76, and a thermally conductive brass platen 80 mounted to the insulation sheet

78. The brass platen 80 tapers to an apex at its base for engagement with the PCB 12. The

brass platen defines an internal chamber in which a replaceable heater cartridge 82 is located.

Figure 6 shows the horizontal heated platen assembly 64 in detail. The heated platen assembly
64 includes a pneumatic actuator 84 fixed within the cabinet 20, and a heater assembly 86
which is constrained to reciprocate rectilinearly upon actuation of the actuator 84. The heater
assembly 86 can move along a substantially horizontal path to mechanically bond the flexible

PCB 12 to the printhead carrier 16 with adhesive on the underside of the PCB 12.

The heater assembly 86 includes a steel platen 88, a silicone sheet 89 mounted to the steel

platen 88, a thermal insulation sheet 90 mounted to the silicone sheet 89, and a thermally
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64 includes a pneumatic actuator 84 fixed within the
cabi net 20, and a heater assenbly 86 30 which is

w@onsor®sned to reciprocate rectilinearly uponPCT/AU2008/001198

actuation of the actuator 84. The heater assenbly 86
can nove along a substantially horizontal path to
mechani cal 'y bond the flexible,PCB 12 to the printhead

S G, B BB B 58 Bl IR 52 s

sAbasfialy AatehgBderndny Blirte! Phd hressi piseih a2 Figthes BeRies 90 internal chamber
The brass platen 92 defines a substantially flat

ip nhehersplecasbierhgeter cartidepPhidogitet en 92 furt her

defines an internal chanber in which a replaceable

heater cartridge 94 is |located. Figure 7 shows a bl ock
Hpagrratoet atbiekhiigdam@f d&\/B&ldlnfg(HerEBQOUDhiﬁjbm@n@eddvme 10 includes a
10 includes a 10 cent@ contr ol iyst n1or contr ng
cepidRlicontreloneteny 91 sogtetd 198dPaeonsiodings the RacTBERN; q{d onding device
REThE Qorkfdlled t11@0 ﬁQﬂfd@Qbﬁ@eBr hBR e PEAS&Q? and Ql%ct%mmﬁé?face circuitry for
processors and electronic interface circuitry f
intetfecih@withghaperiph¢rhlecopmongtier al conponent s. The

controller 100 controls the operation of the pneunmatic
novabl e bonding parts 21, as 15 described in detai

TR @Htroﬁ&dld(ﬁéﬁitfb%sthfeﬁﬁﬂ%@nﬁ JT RN pRAGRatRf mbtmeebl%lﬁﬁgs parts 21, as
The controller 100 further receives inputs fromthe

ct@pmfrbad or dgtaihbelow, pathisteing fa@dbgcleﬁpmply OHé@sﬁr pdssd Thaeantroller 100
nf or usi n the rat pl.a
R At BBl RS R g 258 BtV B Rsseribed. and
cﬁgﬂuy'solh&rﬁuaﬂmg lbing Whé @p&a@ﬁ%ﬁﬁﬁf@aﬂ@%l @ncgelﬁbebeetcentdtutk 40. The
ght curtain 46 % ure 3 is configured to

C@@H@léer iy frghes ot lﬂghé C%vatﬂeeerbf@h&p%go petrrage g beht curtain 46
(F%%pep @E %4131 %ecoqlﬂggr%gctg hsd %Jgﬁleﬁtué%@# urrntﬁgalﬁec‘ bonding parts 21

evi o SCr e CO
resmhmé $0 hlecdehrafatie lighamuretin 316 af praviowslst hemhbﬁhﬂrmncontroller 100

tem 104 o, authenticat |nthead asse
ééﬁ%r“@mr%]ééﬁ%/ %Fé%(gr $ogmppr 1 % %hoéfnt ﬁ‘él tipgtiopy Sypteny n‘]b(%fl to authentlcate the

b d8de APy B Y Rio3HHs@bed Magnetic or optical
ﬁﬁgk or go ygsﬂ e‘ES n%ry? whi ch contai ns conputer

readabl e instructions for execution by the controller
t her erf rmthe auto ted steps o
S BetSin TEeany e on T B 6 PanchE ah PRBT isk or solid stte

théBry bivBicPEBhtdids tomplter Radablcigaecassesbbytcddon § Me\dontroller 100 to

desciibed in detail belowwth reference to Figure 8
tierebymearfoow the ortomatcdisters afdmupipcesdingpnathasiolsl Owhi ch 30

the operator can performin parallel and autonated

bondi ng steps which can be sequentially perforned by

A hethandorgr sigding@hd fexible PCB 12 to the printhead assembly 14 is now described

in detail below with reference to Figure 8. The method 110 includes manual setup steps which
the operator can perform in parallel and automated bonding steps which can be sequentially

performed by the bonding device 10.

At step 112, the operator removes the printhead assembly 14 from a clean storage facility.
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operator holds a printhead barcode borne by the

wWEerioniwsd assenbly 14 in register with the baPr€CpaE2008/001198

scanner 15 of the authentication system 104. The
operator then presses the SCAN press button 30b of the
operator contr ol panel 28 to sgan the prlnthead

The cont

RELSRIT (5 Spe Rt hlah S eaé%&'rﬁpﬂe omf &' §F Byhfbag bssembly 14 in

Bgibtat ReddthbafacRdescainer esl df theRimEMticansh systdeniy cah@eperator then
the printhead assenbly 14 10 upon detecting a matc

pagsset g SIGAN nrers bywgen 30brof |thx @Berptae cerftah dangl @dscan the printhead
e t
geoﬁg_ﬂlgﬁgcg?t?@gqub% ﬁ&lrdlgér % tglg %&gtlg cﬁtthe sdélaf?{ed d?ﬁth%% Bln@gc?e with a list
dfmaﬁﬂ r}ﬁintl&@@(b&rca&soéftorbdhen e&bione tan® Quidsntilewnhd prifthendr &sembly 14
. As preV|oust descri bed, the |locating pegs 48a,b
‘Hﬁadﬁéggﬂﬁﬂﬁaﬁhns 56a, b 15extending from the nest 44
(Figure 4) are inserted into respective guide holes
50a, b and gui de holes 52a,b defined in the printhead
Atsssepnbll6y thedpérfaiog lwads 1he. aufiten¢agqal irinBhead Iaesembbfr Bt info the nest 44 of the
c%ﬁ%%@'ﬁzairf;% cn%%ggse %glesclfgl ?#e%tee@gl(%gtt é{nfér O 2§@acet Zf.?eof the cabinet 20 as
sHBRh 34 Ploubob d&s BrfeRsihalce@ihed s MR akYs ?é?héfg@,% ahd 1b&hting pins 56a,b
e

regi ster with the barcode scanner 15 of 1 . '
catendimgtiiammtheogstsdps mrelﬁ)hare msert@bletoatemecitltﬁeg’ulqbq kadee¥a,b and guide

R Sse AR R bt ARe b b B CBRE hone ol er ' 100

conpares the |dentity of the scanned PCB barcode with

a list of valid PCB barcodes stored in 25 nenory and
Auttere bt dhe ercrathempaplly xempwis e dlexibienBCR 13efrem an gnti-static storage
é& , 122, the operator peels a protective backing

rip fromthe authentic PCB 12 to reveal an exposed

adhesi ve on the underside of the PCB 12. 30 At step

24, t per at or ds _the authentic PCB 12 onto the
Aen g% ég 073 Wrﬁwrtmgﬁaadﬁ‘é& bﬂéwgctr%e B&MEB I4 Gggigpter with the
BaRdPsEMInOU$S ¥ hiRALRREAREARh maﬁﬁle Atk %gél%tor’%ﬁen presses the SCAN
preV|oust described, the locCating pins 56a, b
resss dontom0tf ofohe bpmatneetntmhpf(ﬂél @&toescal) therRCH baesdeedihe controller 100
Cfglpgrfglrs g@pg&w Sf fhe s(cjaennle]c(i) t@ﬁ bSa?rcaode wit eaf st SF valid lgé]l? beFl)rcc:oBdes stored in

memory and authenticates the PCB 12 upon detecting a match.

At step 122, the operator peels a protective backing strip from the authentic PCB 12 to reveal
an exposed adhesive on the underside of the PCB 12.

At step 124, the operator loads the authentic PCB 12 onto the carriage 42 with the adhesive
facing downwards toward the previously loaded printhead assembly 14. As previously
described, the locating pins 56a, b extending from the nest 44 (Figure 4) are inserted into
respective guide holes 54a, b defined in the PCB 12 (Figure 1).
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WO 2010/ 019984PCT/ AU2008/ 001198 16 5At step 126, the
operator initiates bonding of the PCB 12 to the

wEeriniwsd assenbly 14 with the bondi ng devi cePADAUTI98/001198

operator concurrently presses the START buttons 30a,
30e with respective hands and the controller 100 noves
the nest into the internal sp 22 of the cabinet 20

%O%epcg#}lb %pei{eﬂgrr Qi t%ﬁets bgﬁ 1{1% ﬁﬁ& l{?%l? e}? h[$ tl(ieglgr'i rt@elald assembly 14 with

tHEBeidELdéie 10. amk alratoaucanéiﬁreaﬂy ?ﬁe@sds hige STARIT ®ROAS B, 30c with
of the cabinet 20 igure 3). he controller 100

rewREts hgndsandrbaeqatroler k0 rpRyes Q@ ngst iptedhg ingergl spage 22 of the cabinet

t] - fq A2
A PBEO TR b R e TR O i s
lACttel gémeratd the Giight ietainetat dceaak theefadne dpgligst (Eﬂ’lh@%ﬁfébﬁ(y (1:5@.11'6 3).
so that the heater assenbly 74 and nest 44 conpress
the printhead assenbly 14 and PCB 12. The heater
BROh e lgﬁ cbtﬁrd@fﬁ% %gat&ocrartﬁd%é et gL Hf) BEe ng‘rtfeglrﬂegfér assembly 74
to ensure that the onded to a substrate of
tb fre hpatedht Ae stowhBn wiigure 9Bethadbuﬁmll¢e 100asctigitas\the prreuFiago rguator 72 of

| th ti
Bebalitg ne99 bRtenReTER 1 nfdht BiR3 it R ELERIcS: 4dgrompress the
ptich@tasdchB N eatgd paSs ebINe Héhtdr caill AR hdaht Mk ;-he redetermined

PCB 12. 20At" step 128 of Figure 8, the controller
rsoind rto| ensurhdhatathe i B{fe 132isthondes ¢o mhwibsteate ofi4h¢ printhead 18 with the

aéiﬁgs r%t A sag\tgrg %Fi%ugegy(; gﬁ%ﬁ < @I Irltéllgtgﬁ\ése [H%go%%umatlc actuator 72
of e ‘f@ﬂldae heal&p[l)l@t@ﬁ dab@blyt SfBQGOFtHﬁlﬂlﬁ@Ed'at‘er asskhBlyoT4 6 vithtirawn from the
the vertic anpi ng assenbly 60 so that the
M8 hthead assenbly 14 and PCB 12 are conpressed

bet ween the nest 44 and clanp 66 as shown in Figure

9E. 25 At step 130 of Figure 8, the controller 100
Aiciteal 26 of Rgupnguimicontrdlet uad conttlBs die daheagkai2niongovaathe nest 44 in
assenbl 62 so .that the vable af 70 noves
ogrier B Ithe Flamadg o ahf‘dgerw? aspefeblp@f 2p shown in Figure
gjf)vfh\é’ad'ogiréflle@q 06 QQHYQte]h fhe':ﬂngﬁﬁl%lcqgctua:ﬁ 5 ifttﬁﬁ Vgr%%aqulampmg assembly

Figure 8, the contro 100 contro e heater
tdasct thedtpe Dubthetd taksemblypllbﬁnct REBhLY arzmonmteskmialbeeween the nest 44 and

sseg@ ¥ 86 toFbe ted. As shown in Figure 9G the

1 OPVRABF B Ut es the pneumatic actuator 84 of

the horizontal heated platen assenbly 64 so that the

heater assenbly 86 presses the bent PCB 12 against the
Aotr et hidaef fogurei8e thelo@p@olletr H&0 @ﬂhuﬁiﬁhénd)nam@moyuam 68THdhe forming
bra]l? ggsgléabglaé’% nstglgte f’ﬁloltValflﬁe z(g@{gggszxgelrg 53?‘9’ dtﬁﬁvrnWapde 281 %dg (or bends)
thdﬂECBrlQQFoh@@drdIyaﬁsfshaﬁvnllﬁFi@ufemH. he adhesive. As shown

in Figure 9H, WD 2010/ 019984PCT/ AU2008/ 001198 17

At step 132 of Figure 8, the controller 100 controls the heater cartridge 94 at the tip of the
horizontal heater assembly 86 to be heated. As shown in Figure 9G, the controller 100
actuates the pneumatic actuator 84 of the horizontal heated platen assembly 64 so that the
heater assembly 86 presses the bent PCB 12 against the printhead carrier 16 of the printhead

assembly 14. The heater cartridge 94 is heated for a predetermined period to ensure that the
PCB 12 is firmly bonded to the printhead carrier 16 with the adhesive. As shown in Figure 9H,
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5the controller 100 then actuates the pneumatic
actuator 84 of the horizontal heated platen assenbly

w@2018019986at t he heater assenbly 86 is w thdrawCT/AG2M08/001198

the PCB 12. At step 134 of Figure 8, a horizontal
clanp in the formof the brass platen 92 cl anps
agai nst the PCB 12 to conpress;+t he bonded PCB 12

th b
frePRiet o R tA5RE @%‘[prn'eﬁém& orchE P ol gt Beutcd platen
dsftentp 64 E@ihbethe BORragicudle86 1shathaRSERérh @h@MlBI apor 68
of the form ng bar assenbly 62 so that the novabl e bar

70 noves vertically upwards as shown in Figure 91.

efue h I : u
SHOSEEHER s KIS SR 0 RERPAFEAA gy 2 s v
tAs BEBDI2yto GOmpesd thaboiided RﬂBi!l‘rZJbﬁﬁleémthe@rM&lEﬁd catitryl 6 and brass platen
upwar ds as shown in Figure 9J and thereby rel eases the
Bondbtre 248esH15115%tr om conpression. At step 138 of
Figure 8, the controller 100 controls the |ight
curtain generator 102 to disarmthe light curtain 46
mmiemb%e@ Fciglﬂe Bedte cabntroiiﬁr 100 entutthe thennenmatic spate 32f the forming

of the 2 th osition shown in Fi
3 aprBo B sopahe i Beher o Bote Bikalapaeil e Ao Figure o1
Siﬂbgé?ﬁlsntwq e éd’ﬁ@foﬁ&nIbO%uﬁE& Q&S ﬁnduﬁlaﬁ@ ﬁ@ﬂu%? 68 tHch@rtical clamping
operator can then freely renove the bonded assenbl

y
afsa%emhly ﬁ@ scné@t tha glamy Gfemoieds veitioaldy upwasgeast shown @ Fighes 9J and thereby

nde then be erfor med by the operator.
rE asﬁ? %&%%em@ygogﬁcr%l?r?s ar agram of a power and

saf ety arrangerrent of the bonding device 10. Wth
reference to the previous draw ngl unl ess ot herw se

Atndere b?iSe@f Fippe e, thef eomerplder 190rrontip 2 theglight cpgain jgreerator 102 to disarm
tﬂé’igéﬁ curt Bi'fggnq&%s él%\}?e]fsl‘% Mp l)ﬁt RN 1?%8}% Xpacg 22 o%v thg cabinet 20 to

cated power supply ndi ca
thd pc’fdi)tMZShoﬂ\'flnen prowee 3 sTippdonaslickd0) chdZolarie hbamenetokmmto signal that

use arrangenent 14 n this diagra the |i t
t@%f» nging IRFSSE SrCcogmirts @tdefilhe 8Pergior Faten g‘awa?mpvegpe bonded assembly

frdifl &M&ﬁm% hhfnal VAl fngg& gf Ak rbo&ﬁ&t dsSerfQy @smh%g be performed

to a light curtaln safet 148 t acts'to cut
tyrtbe @erMot.t power supply 140 with a switch 150. WO
2010/ 019984PCT/ AU2008/ 001198

Figure 10 shows a circuit diagram of a power and safety arrangement of the bonding device
10. With reference to the previous drawings, unless otherwise indicated, like reference

numerals refer to like parts.

Broadly, a 24 Volt power supply is indicated at 140. A 5 Volt power supply is indicated at
142. The power supplies 140, 142 are connected to a fuse arrangement 144.

In this diagram, the light curtain emitter and receiver or light curtain is indicated at 146. The
light curtain 146 is connected to a light curtain safety relay 148 that acts to cut the 24 Volt
power supply 140 with a switch 150.
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18 5A safety nmute relay is indicated at 152. The rel ay
152 is configured to receive a signal froma PLC

W@ deasor9oked bel ow) to cut off the 24 Volt powePCEAPRI0$/001198

142 to the heating arrangenent (described bel ow) and

to the various pneumatic actuators (al so descri bed

bel ow). The emergency stop butfgons 30c are |nd|cated
ur.e

Bk S5 PHBL59, A bR SPINESL St o

M@C@@&rﬁiédttﬁlob\gttb cuheffpees VoltPidvi @ Sugpt ?,142-4&1{&1@ dg arrangement
when actuated. The relay 156 is al so connecte

(ﬂ@ﬁcab@’abe&\y) apd |ty the vsgoysgmenmali it (adsosipserthed Gelowhe

bondi ng devi ce 10. Figure 11 shows a PLC 160 t hat

fornms part of the controller 100. The PLC 160 is

THeoghapems std duent 302l aropediaitednat 054 tim&igae ildUThe buttons 154 are
conponents to achi eve the nethod steps des |be

RBBAREA Uk gty el B s ey b R SonenE! gr {hg power supplies
1(4@e§432r tb Qﬁfjpd%etr R fa@tﬁﬁ@& ethe QGIE§7 P & ai]sg)coﬁl%c%ﬁ% Q%@fet‘i’lfvalve 158 for

he vertical platen and anpi’ng assenbl i es
thdnpnemmatlc sysitent of thie hgndyag deazwell@bl y 62 and t he
hori zontal heated platen assenbly 64 at 162. 20 At
164, the PLC 160 conmuni cates with sol enoid valves to

P&t 3l ghdiea POC 1120 ﬂ{a@fon‘%@baﬁ Bf tht kentrdI RFPOB GhaPECL I8 is programmed

carriage 42. the PLC 160 communi cat es

taicetiral lperatieneofrtbe warions gomponsnta e athzavg thee@cthed stepsrdeagbed above.
in 25signal and a scan |anp 170. At 172, the PLC 160
communi cates with the beacon stack 40. The PLC

TiHeOPIat 360 communice@s @sthWolehoidOlalhvds $datigbedW kI Rsrence to Figure 13) to
(Figure 13A and 13B) at 163.1 and 30with pressure

Weraio Pt the varsigaloplpish aeclaBpEssarymblics dfaci. demiveical forming bar
[ bar code
a;g%gf}]bﬁ)lf %{%P%l% ﬂ%g&‘f anagg‘(%/\]n}ﬁ%tfﬁg ggr]SQIEP r4n g?% connection at
163.4. WD 2010/ 019984PCT/ AU2008/ 001198 19 5
At 164, the PLC 160 communicates with solenoid valves to operate the horizontal bar 70, the

clamp 66 and the carriage 42.

At 166, the PLC 160 communicates with the mute relay 152, a start lamp 168, a carriage in

signal and a scan lamp 170.
At 172, the PLC 160 communicates with the beacon stack 40.

The PLC 160 also communicates with solid state switches (Figure 13A and 13B) at 163.1 and

with pressure sensors at 163.2 for the necessary feedback control.

The PLC 160 communicates with the optical barcode scanner 15 at 163.3 and with an Ethernet

connection at 163.4.

At 165, the PLC 160 communicates with start buttons 167.
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At 169, the PLC 160 communi cates with a scan consol e
171 of the scanner 15. Figure 12 shows a tenperature

waeomooidser 174 that is configured to control PEEAU2008/001198

tenperature generated by the heater assenblies 74, 86.
The repl aceabl e heater cartridges are indicated at 10
176. Switches 178 for the heat cartridges 176 are
connected to the controller 73{ Ther nocoupl es 180 are
connected to the controller 174 and are positioned to
AEIF9Etht PRt BORSAAtUA Rl IvithhiescERédnbld € 8 ofLthE scanner 15.
Fi gures 13A and 13B show circuit diagrans of the
el ectrical components associated with the 15 pneunatic
o : o 1 Eor
T onh chBBHLRS HBAIEE Il i bl fthled' @lechif the temperature
gatiadd dyahe hbdten dssﬁﬂ%lie@ N4182. Tlleaspiaa:abld dwstater sartﬂckges are indicated at
state |imt sol enqi d valve 186. 1 act uat

tch.
/e Sxdisaerp|lyS gsr tE@ hgatey rcatifigecs of /4 e §eheFid | o the controller 174,
"ﬁleﬁﬁ@doﬂ%e@sl%@n&% ycoﬁ&eckéac{ou%%scﬁﬁoll 1769hd 9y, ﬁjr@n&ft?oned to sense the

ltTmt s dstMe

t31v1p¢reﬁurelcif4he20arw1dgcﬂ b7|60| d vaI ve 186. 2 actuates the

assenbly 60. A ci rcuit for the form ng bar assenbly

62 includes an "up" solid state limt swtch 182.3 and

BourdOYA 2801310 sBRBclit Hi'a%raﬁl\éﬂotf G A84rid c@mﬁ&ﬂeﬁf&ods%mated with the

valve 186. 3 actuates the form ng bar 25assenbly 62.

mlleum@tﬂqsy‘ﬁf@mqfﬁl@bmdmgmt’@b leat ed pl aten assenbly 64

includes a pair of limt swtches 185. A solenoid

val ve 186.4 actuates the platen assenbly 64. 30 A

Kictrewt forftld vértieal he@be hladssasamhbly 86 ihdiedeydhngpt belidogt@s Simit switch
platen 92 includes a solenoid valve 186.5 to actuate

1t8|%e1 M at dpwassdidisfaic Bwit suiteh. eplenoibyalyetitalcadtyigestthreassembly 58.
hori zontal heated platen assenbly 64 includes a pair

of limt switches 184.5. A solenoid valve 186.6

Actroiat s thchertplabtlempiag ssehibyy 6¥includé an “up” solid state limit switch 182.2

201Q/,019984PCT/ AU2008/ 001198 20 S5A. circujt for a

a@ﬁ@ %ﬁ’ég id oMMt et E}aié“ 2 Aﬁqﬁeqollfﬂ%l%tﬁq?cw% the assembly 60.

an "in" limt switch 189.2 and an "out" limt switch

189.3. A pair of solenoid valves 193 provides the

Aneiresi‘sfar sheafoltnuiag barassembly A2 gichelgs an fupy” sohé ste@rmiiageitch2182.3 and a
nclude t .1 and "out" |im .

dhikpeonp abe Bhinsulit a8 Sardeibathe (Poy Afbier 4 forming bar

Aiefipeenent of the carriage 42.

A circuit for the horizontal heated platen assembly 64 includes a pair of limit switches 185. A

solenoid valve 186.4 actuates the platen assembly 64.

A circuit for the heater assembly 86 including the brass platen 92 includes a solenoid valve

186.5 to actuate the heater assembly 86.

A circuit for retracting the horizontal heated platen assembly 64 includes a pair of limit

switches 184.5. A solenoid valve 186.6 actuates the platen assembly 64.
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As descri bed above, the switches and the sol enoid
val ves are connected to the PLC 160 to facilitate

W@ umwool9sof the el ectrical conmponents and t husP€iau2008/001198

pneumatic circuit described bel ow 15Fi gure 14 shows
the pneumatic circuit or systemreferred to above.
Wth reference to the previous,draw ngs, Iike

ef erepce nunerals refer to |i. art. €SS (oo .
AEHEHINEE SRS prlor HRNIE s BT inPRedithd8dd o in” limit switch 189.2
AR E5S Vbt Z niRistvitShIPIBDYB. W Pairl 6F SREHRS vaRePr103 SptbEdes the necessary
regul at or 206, a manual val ve 208 and the safety val ve
aL88loR0 The pressurized air supply is then delivered
to via pressure regulators 216 to the various

conponents descri bed above. A person skilled in
A Rircat forwht lcaiape 42 iindledes hat “iiwhtisniteswdedli 19e it sndamd “out” limit switch
vari ati ons, capn be made 25 w t hout departing fromthe
Rz & 8 en?ﬁeva[}ﬁégéﬂﬁprpwﬁ%% grplapemeb ppthe s h t he
statute, the invention has been described in | anguage

nore or less specific to structural or nethodica
Aedtsariesl, abotve,i the tswitbiees uind ehs sadombid Nalves ire donweetddi torthe $LC 160 to

Sl S SRS BB R e IS5 hcrivd bl
preferred forns of putting the invention into effect.

The invention is, therefore, clainmed in any of its
Kigurarsl 4oshoms dh¢ ippeumasigsciguit lirrsysthie jefassdriosabope With trifgrence to the

ded cl ai i | Y.l d b h :
SR e PN B D B B B
21 5 CLAIMS 1. A bonding device for bonding a

flexible printed circuit board (PCB) to a printhead
Hhescigtt yecetvaea prIsHt e dir A8RMYHiay Imslich @ RaessHicriegdaier 206, a manual

rner, ' ej@ction printhead carried by the
t 15RCL | ne:
V%gerjlogra?@%ggﬁ(},n%eg SgeVI ce conprising: 10a support

structure assenbly;

The pressurized air supply is then delivered to via pressure regulators 216 to the various

components described above.

A person skilled in the art will appreciate that many embodiments and variations can be made

without departing from the ambit of the present invention.

In compliance with the statute, the invention has been described in language more or less
specific to structural or methodical features. It is to be understood that the invention is not
limited to specific features shown or described since the means herein described comprises
preferred forms of putting the invention into effect. The invention is, therefore, claimed in any
of its forms or modifications within the proper scope of the appended claims appropriately

interpreted by those skilled in the art.



10

15

20

25

30

35

a first heater assenbly arranged on the support
structure assenbly to be novable along a first path

w@edoomsd gured to bond the flexible PCB to thkRCT/AU2008/001198

print head; a bendi ng nmechani sm arranged on the
support structure assenbly and configured to bend the
bonded PCB; 15a second heater:%ssenbly arranged on the
é@g@ﬂgt structure assenbly to be novable along a

path and configured to bond the bent PCB to the
printhead carrier; and a control systemto contro
operation of the heater assenblies and bendin

Inechabprding doviconfgsobpaiding @ dlgribée mented sirael bp@r%le% t a printhead

a%%%gtﬁ% Nl IiB?’lngl%?% ggseﬁ%ﬁleﬁ%ﬁrl&e ? Antheh & %Etlrllet gﬁdara% é?lﬁ SeJ ection printhead

traine nove “a elr respective
Qrricdl yahetangerdehi¢ibordiag deliad soeprisingcl ai m 1, wherein the
bendi ng mechani sm i ncl udes a bendi ng nenber novabl e
al oAGURPOF PTG ASEMB%t h. 254. A bondi ng device as

cl ai,ng hieﬁ'telc%ls%rﬁ%l}’ rrﬂg%ﬁ%in%é %1%8% BRRtlre %Esreﬁ%%{*’tiﬁ%e movable along a

assenbly 1 ncludes”a cabi net, eater asse es and
fostreitinapdroechane s to toed it flaxdde BABwh theipmindrad;nt er nal

space of. the cabi net, the cabi net definin acces

oo oA b e SERNT e b 08 Speporoah Bl B fdigured to bend
tAGoried®Ccpg Nechani smwi thin the internal space. 305

A bondi ng device as clained in claim4, wherein the

c on@rsskonslykgagim dsseoiblid erarged ope that Wpp@bd Atrvasire papasiblprio be movable

h o] I ngl udi | ' ) :
Sl R R PB4 R ST O s TR e

bendicogirdatsghien its candidtopdigidn @R tierhcas &bhbIes and bénding mechanism.
control actuators including a pair of buttons and
bei ng configured to operate exclusively on concurrent

Hepryes éigr%’ fefv%cte he PhLP Pﬁ%{%lhp £ PR Lin e R %&%g}%ﬁ%:%gfe rectilinearly

sSpace 0 ensure an operator uses
doastdsnddao dept eloag tHea rbypettdrepaths22 6. A bondi ng devi ce
as claimed in claim5, in which the control system

i ncludes a stack of beacons nounted to the cabi net,

§ he ¢ Qéﬁcﬁﬂg d@v‘ifﬂt %”blgﬁﬁ gi_ncc%ﬁﬂ g,u&’ﬁ?r_eﬁothg rb%ﬁdih $nechanism includes a
beacons are illumnated in a plurality of different

hwagisg nenmbepmesahit along 2 essplimai pghoper at i onal condi tions

of the bondi ng devi ce.

4. A bonding device as claimed in claim 1, wherein the support structure assembly includes
a cabinet, the heater assemblies and bending mechanism being located within an internal space

of the cabinet, the cabinet defining an access opening to facilitate access to the heater

assemblies and bending mechanism within the internal space.

5. A bonding device as claimed in claim 4, wherein the control system includes an operator
control panel on the cabinet and including a plurality of control actuators configured to control
the operation of the bending mechanism and the heater assemblies, the control actuators
including a pair of buttons and being configured to operate exclusively on concurrent
depression of the buttons, the pair of buttons being spaced apart to ensure that an operator uses

both hands to depress the buttons.
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6. A bonding device as claimed in claim 5, in which the control system includes a stack of
beacons mounted to the cabinet, the control system being configured so that the beacons are
illuminated in a plurality of different ways to represent corresponding operational conditions

of the bonding device.



