;e3e;; ~44**6° TT\'17 July 2003 METHOD AND SYSTEM FOR MANUFACTURI NG LAMP
-TILES FIELD OF THE I NVENTION This invention relates to an aut WF@OO:&S
manuf acturing of lanp tiles and, nore specifically, to nmanufacturi'ng of the
lanp til eWO0BM4e plurality of |e mm s in an asseapugossses
process. BACKGROUND OF THE INVENT I i ght | anps such as |ight
emtting diodes (LEDs) have been w detgsosed as indicators or conponents of
di spl ays because of their high mechanical stability, |ow operati ng vol t age,
and long service life. Wien a plurality of the snmall S are

arranged in a two di METHODNANDaFYETEMNEPR W@&'ﬂ%@%gl\g?é&ﬂ)ﬂi%al ly wired

board 15 Configured to control each lanp, the resulting structure fornms a

| arge di splay board. In one prior system such |arge display boa W \\\
been enpl oyed as score boards FREEDOPHE STHE eNBENTHONUf act uri ng of N
| isd1

boards requires wri ternal.electrical circuit for con

.of .20 |
each lanp and wiri ng%&&éﬁgepgfopegs}%% %Oac&f‘fllaa%ﬁ’ afﬁg | anps al so rrust
be i ndi vislusdrufaatsenined dfntlan@heﬂ;eekazmé miduee mpmexﬂmglﬂ.gquto enment s,

arong ot KGRI LAg" 4Ehno: oL spLfys BARLAS 0 be ppgpersome and
t he di spl ayftzowr deedise mdalma:ssbytbd:uslme dexsoapes]l. Wit h h| gh manuf act uring
costs. 30 - 1 _ .,~ 7 July 2003 WD 00/ 22446 SUMNMARY OF THE | NVENTI ON
BACKGROUND OF THE INVENTION
10 Small light lamps such as light emitting diodes
(LEDs) have been widely used as indicators or components of
displays because of their high mechanical stability, low
operating voltage, and long service life. When a plurality
of the small light lamps are arranged in a two dimensional
array and inserted into an electrically wired board
15 configured to control each lamp, the resulting structure
forms a large display board. 1In one prior system, such large
display boards have been employed as score boards in sports
arenas.
Manufacturing of display boards requires wiring of
20 internal electrical circuit for controlling each lamp and
wiring sockets for receiving each lamp. The lamps also must
be individually inserted into the sgockets. The preceding
requirements, among others, make the manufacturing of display
boards to be cumbersome and not readily adaptable to an
25 automated assembly line processing. In turn, the display
boards are ordinarily custom designed with high manufacturing

costs.

30



PCT/11S99/ 23907 The present invention is directed to a nethod and appar at us
for manufacturing lanp' tiles. Alanp tile is a , papel which hasyg 2003

“plurality of I|ight opem"ngs into which 5 small light |anps are inserted and
whi ch i ncW@ed22446pl ural ity , of anode and cathode | eads elpexiusse/a3goy
connected to anode and cathode ends of corresponding small |anps for

supplying or cutting off electrical power to the |anps. The lanp tiles are
nounted into a display board configured to receive the anode and cat hode

| eads of the lanp tiles. Such a display 10 board al so i ncludes control
circuit to control the on/ offSW’ésoﬂnf'ﬂ@‘a@rWEaTﬁ’ﬁon the lanmp tiles. By

using the present inwap 'xﬁ@se'hlﬁe {_ﬁ&; ud r}ﬂhe L858 05 gb‘s_ﬂlf.)ayagaards IS

sinplified by bypassing, "anong ot requirenment o
i ndi vi dual aPR¥eAtug FAB ma@@éua\széu@ang l@m@) unrﬂtetﬁ 1 hé despl aylgoasdabecause I

| anps are Yo RNt i o r Si anp tiles
have stand:}b é;\?z“és an |nc l'&% h?Eg # f?%%fg{lﬁéﬂg&]ggg%g sggﬁ %hat t hey

are adopt pds®albel ights Inwpfuase, inRertegpand |vWuidly dnsdudesed pPhAuzAlassenbl y
l'ine. Thesesangh oidern? G Adaat @Q‘Saspé %’é@ﬁf’céﬂ fao%n'ee‘égat k:B”ahSEiECGS the

overall costs_of manufacturing the display boar Specifically
present i nvaRdieathedatends @facﬁﬂ-'ﬁéﬂw@*ng a?j'iﬁ]clatllaﬁﬁsaﬁoreéslppgﬁéngarrp

tile havingog é@i@ﬁ%@ﬂb’é@ét&l@bwﬁbwéf €4 @H@q rdfp%al | yneondust ky§ekeads
25 protruding therefrom by providing a first rame segnent defining a

first apert@F® ‘é?l‘éf“'r%l%&ﬁ%@ S spda¥t b%’édf?‘?%ﬁlgw &Rt §ﬁ6’?ﬁ(}fel kB8 t he

first |ead §hoae aferdiiisdednewiddi Bg ehseransl dead . framensageBeb1def i ning a
second ap;@rture and including at | east one second | ead_ext endi i_nto the

second , | eB0R¥F M ApERT s GPBFESYi R EHREL 159 s"con&ﬁ&lséé‘&nﬁnp@&é 30 frane

segnent s abgvgréhepptdtn sltga{g) mathbhgaﬁprﬂl@g\d second . Ieads form an
intersection in a plan view of the overlajd | ead frane seg ﬂ§ and t he

first and second | eadd HENI Fhe PFesEny IPRNWASTHOISIS4 4G $8199907
3 paced apar prebds@%@ &aﬁlfdﬁﬁﬂfarthoamel us; @irﬁpﬁfﬁa by dypaeeeher, Tamety

i stance in Si V1 ew the overl al frang, sS4 epositing
o1 di ng. mut 2EREF FASE he FRARIEARREE  oF nV i The I PaPRaL: FBRReERe FRby
form ng B3t hecebve eshdiodyamph emeion thepdi spbay dfodie Heicastsel dathpsr atreudes

from the depgsiigy RLALO9 IPA G20t 8o POTHENN Al 3360201150

protrudes from err al met hdd “iclu form ng
a light ope'm.hgs ohave t dandamet $e(zte|sonnéxpmcelg:km)rltaadnirafnetsh@rh rst and

second | eadg %ééélmlpq__ﬁgker eé,sgrgngdgé dt(J) e@ed frorl_glrrtSc> rstt 180 and

second Iead segnment s aylng t second
| eads i ncl ublerspthelgs e%r@fpm;hmadg lnhenpaeaertﬂelynhete di M@eamd i hieat ween

0.01 andzgl;Q hRE ésg&f‘kﬂr rnalellﬁs {ré‘f@{‘oﬂ’ P%hﬁ:%% Qh%l%v'e'i%*iqs and

the step eposl ng mat er i I ncludes the step o
costs of manufacturlng the display boards.

Specifically, the present invention relates to a
method for fabricating at least one lamp tile having a molded
body and a plurality of electrically conductive leads

95 protruding therefrom, by providing a first lead frame segment
defining a first aperture and including at least one first
lead extending into the first lead frame aperture; providing
a second lead frame segment defining a second aperture and
including at least one second lead extending into the second
lead frame aperture; overlaying the first and second lead

30 frame segments above the other such that the first and second
leads form an intersection in a plan view of the overlaid

lead frame segments, and the first and second leads are



15 selecting the nolding material to be a heat treatable nyl on V\/nich IS
heat treatable at a tenperature of at |east 300C. Preferably, dJ dogt
" franes segnent are produced by the step of stanping the first Iea rane
segnment s wo m2b446st el ongat ed sheet nade of electrically eemnraisodrzgey rigid
20 material, and the second franme segnents are nade by the step of stanping
the second Iead frame segments on a second el ongated sheet nade of
electrically conductive rigid material. The nmethod preferably includes the
step of depositing epoxy nmaterial between first and second | eads over the

i ntersecti opacedsapheti ivemt éach aitder eltatbs intarsqgtiamfbx dabricating a
plurality i r y~of r

Ceqment s whEShoqSFIiaCE, AERPRALS 0 £ oTdd' Gk laf! che) Shep FRES 1A

| eads ext erfdiamg isegomenhe; fan@tdemitrmrmoééengumégeraabl dradity of second
| ad Tranme 5Q2edtmnhed Bhebe 1121 AARE BREE L Uh oS ROELP CLAFME &

pI urali ty secon ext en Ing Into the second frame apertures; a

pluralityg Gﬁlepmd@dnbpéurEbete)lm\ﬁemeIISOf thze J§iysbobga\IP vV s
PCT/ US99~-2390¢, oig QEPaPEtEHH?cB]f rm_:{ Q‘iaheagn{irénﬁo:?@QBﬁnéﬁ eie f eeder

for receiving the second | ead_ frame segnents and for
over| ayi ng seeens] llleéldl py°§ru@eﬁsfrml c‘}rlilée gerprétedr spldhagsvabatidkad frane

segments such that 5«rﬁ%fﬁé99&§"ﬂ9:ﬂd&sf 'fB%FnlﬁgdaSQEQHE bgadsng osvean array
of intersections in a plan view of the overl ai frane segnents, and

are spaced "SariftRrSRCEACR BYRRTING F@d-‘cFHOF‘ﬁt efskBei 6A¥BY & fr e8e® ni ned

di stance i neads ¢adic@Wmpinghenoverdad dreadcbhameesagmesbs; tAEAE sr gl der
configuresl to deposit noldi nggmaterlal in a predeter81rtn ned attern on a 10

plurality &™% ﬁ@qoﬁ‘tdenl§éﬁlt FoREe STRAMGHA- a IHSr FFER BYER E‘}SF?%S%?\dl ng

the first |fEattpraeid ls@e:&nfir oanddei sleped etenekdpngrneketial, thed a portion
of each corres ondi n second | e d rotrude fromth g posi ted nol di ng
material . WE?’@ EFEF@P‘&%I%P 538 r PimBPIc8nPPgdRER %0 cut the

;i rst and S&@Ipﬂ:éf%aﬂblﬁ/r Oﬁethéerfxl(ldel arnii $ﬁ@Qdelheﬁde (rjaﬁa shgnetés, a
irst stamp e _configur to sta e egnments on
a first el cﬁ%%[ Sé‘ﬁ'é@@ m8$g’el?%é?artlec‘n§| 5}/"88?1&38& g &£ eB terial, and
a 20 secbhndedtearyimyg tdxevm&dﬁﬁgfmm:ech]t acsbanp hkeatseceatabdadnyiane
segnent s on con at e tri-call dygtive rigid
meterial AT AR T DS TR Ly T8 brc B 1eBRRIaEb Y |
portion of a cat hode PZ&flegratilf/y arde¢ f/dmsm ﬁnweadesgmhngeareanrﬂdaqed
segment s ofy, h:?’l Sahded aad @ ﬁQt % ? B afheVisQ n%Bt@ BarLion of

r n u e our r

an anode Ie d ame, which i ane seg ts of the anode
| ead frane; fmtl:@}or@atsdaﬁh@eerm@evqﬁ erechrieediad cm%llyel ragid for

”anUfaCtur'ﬂ&léfygi}'éﬁﬁsthe 4econd frame segments are made by the step

of stamping the second lead frame segments on a second

elongated sheet made of electrically conductive rigid
material. The method preferably includes the step of
depositing epoxy material between first and second leads over
the intersections.

25 The invention also relates to a system for
fabricating a plurality of lamp tiles, comprising a plurality
of first lead frame segments which define first apertures and
include a plurality of first leads extending into the first
lead frame apertures; a plurality of second lead frame

30 gegments which define second apertures and including a
plurality of second leads extending into the second lead

frame apertures; a plurality of pins configured to overlay



7 July 2003 WD 001 22446 PCT/ US99/ Z3907 Fig. 4 is a plan view of one set of
-anode | eads overlaid on top of one set of cathode lgeads; Fig. 3 jf ®ogi de
" view of an anode | ead &fane overlaid on top of a hode |l ead frane; 5 Fig.
6 is a pl woaoess6of nolded lanp tiles; and Fig. 7 is a croxsgesokignal view
of a light opening. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Referring to Fig. 1, a cathode lead frane 101 10 includes a plurality of
| ead frame segnments 103. Each | ead frane segnent 103, in turn, has a
cat hode | ead aperture 105 delineated by side portions which include a pair
of side raidne of7thadfirstsind ssammd Headgdinams segnenlsapar feefee farl s

107 : 0. hode feed
are_conireligdy Otﬁgg%g«%ﬁéfdopyf#gﬁnla?ﬁc%%@%r 3 eh@9 £ Eakhode feeder

holes 1Z1, regularlTy s , ar€ forme e side rails 107, and cathode
| ead al i gnr@gmeRsEe3nd]Bonrevenkawing che e larsdsivar 91 @dnsegahonat @bde | ead

frame segmape ¥93sal 8R4! 8ebdteeS) éad! i Aild Idedilertdl Rode keads 117 attached

to the side portions and extending into 20 t'he cathode | ead aperture 105.
Bl ackeneds gsrresRenAAng ghe 1£1 st Aandiigeqans daadsofform Rd@waxdst 125. The,

cat hode | eaghtleh@dger18hsi $nMRAs1 SMbpian Al dne IdRIPIGARPAlead B afibeCt Ti cal |y
conductive rigid material, however, is adequate for naking the cathode |ead

frame 101. SESMPRESy| §Rd A% FP2Fed PRVl I™hiQR%h asihgrg&Te®28§heet whi ch

i's, then, niftledlsepkabfdpy TAeptbaskaantned dittMangat ed sshretyiew 8p the
range of 5-20/1, 000 i nches andémgreferably, | 0-15/ 1, 000 i nches. The nicke

pl at ed shedthe Pyerdphd fead EYRISIRRALS pIatt® M dsth&ondigydrtehPs, the

ni ckel pl atkgosheemol8ifgahgtedih Dald gshadar ilivRId Patddrn3@nehectrically
conduct i ¥@® preci.Qus tal]. The cathode | ead frane segﬁents Z03 are, fornmed

in the elo BdiEHBE, ThT tRFSTFSCEINPE, Sht oFEd et eagh 7

July 2003 corresponding the first lead protrudes from the deposited
molding material, and a portion of each corresponding the
second lead protrudes from the deposited molding material.

15 The system preferably includes a trimmer configured
to cut the first and second leads from the first and second
lead frame segments, a first stamping device configured to
stamp the first lead frame segments on a first elongated
sheet made of electrically conductive rigid material, and a

20 Second stamping device configured to stamp the second lead
frame segments on a second elongated sheet made of

electrically conductive rigid material.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 is a plan view of a portion of a cathode
lead frame, which includes three lead frame segments of the
cathode lead frame;

Fig. 2 is a plan view of a portion of an anode lead
frame, which includes four lead frame segments of the anode
lead frame;

30 Fig. 3 is an overview of an automated assembly line

for manufacturing lamp tiles;



WD 001 22446 PCTNS9917?, 3907 alternatively, by an etching process, both of
_Which are known processes in the art. The el ongated sheet is SL$ m b

|l engthy to format |east a thousand | ead frane segnents and, pre?era
mor e t hanweo veasidgousand | ead segnments. I n one aspect of tlpeTRIS9dER§Ed
enbodi nent, the , cathode |ead frane aperture 105 has a substantially
rectangul ar shape. In alternative enbodi nents, the cathode | ead franme
aperture 105 is a square, circle or any shape that allows formation of a
plurality of cathode |eads. In another aspect of the preferred enbodi nent,
each 10 cat hode | ead Fig7 hasstawplandiemdefldbe &at of &hedéebehdmds 115 is
attached to i 0 t [ aLS ched to respective
connecting e & éiﬁp%ﬁﬁ% #heEE%ﬁ%éﬂ¥:E% %%Q 89% 1§5E§fe provi ded to render
support between the tRig. dEfier@ml®mm ofathodnofiealisad28rame ch
eventual |l y J%Qf@ S . of fdgp e ot her words, two |anp
tiles are f%?ne roﬁfg%% 09 a&%??azeaéggnent 103. In ot her
embodi meng s, varlouthUWbérSSO$ E%ﬁn;WMEWcafhmdédedaﬂsmarElbﬁaV|@mil such as
four sets in a two by,two, ay, K a geokyat ray, or eight
in a four by two 20 array. f%\ th%xzdegge%b%ggll%gﬁ sxltj%owgve?1 wﬂgﬁnunber of
sets of cat®peringads provided in a cathode |ead frame segment is limted
since stringing too many of them together by connecting nenbers woul d not
mai ntain structural integrity of the cathode |lead frane. In yet another
aspect of the prcPRFAHED: PFSFRABRION 20F it RREFERRED, EVGOPIMENTS 125
includes four cathodgJlsead hcathedenhgad; 114 ydi f our
bubbl e sbaped nodes %fg ar?gélé% %%ff&rn%tggr g??alsgofkgg# %gglng nodes
121. Each nbeeludes @orpéyriahl‘ébr@%clem tfrxaalecéteamééténéloéf aEaahple%é Wil |
be di scussegrdid Wegnbhe BYED! £n SHERE Iae®d BéQ}&bG@dlEQH ggadegleci¢d cal
contact between cat hode' end of . ernative
enbodi nent ?\bﬁé%a%q WYdFP-ﬂérEWFt%QTeﬁ)é‘én&PelEPévﬁéeé Eﬁélrt Ré 8hig
requi rementyom § "7 s crdsdbhiis 20 V@H0LE2446¢PEThLEROLEER0Tas0aDe Of

the nodes is that they provide good contacts to respective cathode ends of
lanps. In ofeld téthamey EOBRBBEFRETR 208l SYRIPPTEEFr 8¥sE8R or bunp is formed

in each b ghes0as 1od .0r deEhéb@e aaszi.ud%\te 1@1@@0dqun&eghwrn apaaé@pde end.
I n ot her altgllg'natlve enpodi nts, different nunber cat e | eads 117

axe provi de¥FF orO%ach WethEr L3¢ nerfel ddds £96 Caf °&F‘f flé’ffagn? AEHBRRT of
nodes 119 aheles omidedtef Gorredhinatiwdadseadss1i6s .l nEaeh exehplaryead
enmbodi nent , fS|x cat hod lgsds for.e ch set of ca h de |.ead h and si x nodes
for 10 each tAHotfFM%e%d ahPovigedides, 2 RatREr Yef?'gl P% 8ftBodi nent ,
four cat hodbedzceadmvf mttea:hbdseb clie csaitqulmﬂtam and eixtenddeg fintoeach
cat hode | e are ed As t Ia i

illustraf®, echgPﬁog%r$ n% 05?E%§ Ileah?g
nunber of 111ustrate two sets of cathode leads 125

an%i t he

The cathode lead frame 101 is made substantially
from copper. Any electrically conductive rigid material,
however, is adequate for making the cathode lead frame 101.

25 The rigid material is formed into an elongated sheet which
is, then, nickel plated. The thickness of the elongated
sheet is on the range of 5-20/1,000 inches and,
preferably, 10-15/1,000 inches. The nickel plated sheet, in
turn, is preferably gold plated. 1In other embodiments, the
nickel plated sheet is plated with palladium, silver or any

30 electrically conductive precious metal.

The cathode lead frame segments 103 are formed in

the elongated sheet, preferably, by a stamping process and,



15 nodes for each cathode lead are not Iimted to a four by four array as

~shown in Fig. 1. Nowreferring to Fig. 2, an anod(raJaead frame 20j,y dedaudes
a plurality of anode | ead frame segnents 203. Each./anode | ead frane segnent

203 i ncl ugrsoopRsgde crosspi eces 205, 20 which delineates |q§h %; bisdogt €ad

frame aperture 207. Each anode crosspi ece 205 includes anode a |gnnent

hol es 209. In addition, each anode | ead franme segnent 203 includes a

plurality of anode |eads 211. Each anode lead 211 in turn has two anode

| ead ends 213 one of which is connected to the anode crosspi eces 205 and

the ot her CHlQ:élfna\Mer@in,Sb9oaﬁeéteﬂlﬁ§ bPoEOSNL WY e Rfiich aié krisn

nei ghbori ng anode | egds forma alh anodeé ds 217. Ecr&h ff anode
| eads 219 iRFISFFESS: 3t Lp&i PECof & Sd‘?zlP’éﬁﬂEe BRR&F i FB 1ﬁ@ePB Yhe four

arrays of redrgfthor i Itlfbg foeteatldiast aaehoﬁsan@fléwd hixkend edmeh2b andfig. 1,
30 In one a ect t he % rre%.enbgﬁ u:Ehe anode lead frane is made
from subst ‘? Ia\?’lt YHe "SifFe eft3F 8u5§n§ RIAMTESFShe sane process
as that of the cathode oné gspeEtJbﬂtﬁ@OﬁrH&ﬂﬂé&Eﬁﬁ:d&ﬁHﬂﬂS%h@SQO? | ead,
frame 101 |n.an alternative enbodi nen t anod me is made from
different ef2cty ﬁca}l Iaf;l %535\?0??\%@}%& éoﬁagg?l%l ‘%? ﬁég-‘ela&a Ya different
process t haredteaigudfart lshapat. hode beadrnaniaeddetbodimenter tdet eabhbdee
enbodlnents |n connectl t e nunber. of Nnoc Iead fra shape
of anode aperat ga“iehgpﬁ %‘Hgle é?ssétssaof;qg Rbte TeRusT per ar}'o&g;g%a%p’%
segnent, thellmwehdorohtpanr sfoh @ﬂlum‘alhegdefpeatlmrbdelemis of anode Ieads
and the shape of 3”0% | f,%@%g*}a\é%p%'c@ of' tﬂg %Pé‘?eﬁ@a'{rglci%ﬁ%nﬁ;heghéﬁ t hat

of cathogg |ead frane its corres on anot her ~aspect
of the pr ef@trlmiieerk@@@ ARt hago tyicddendi Enéanil%lr t@ne hef ddtendédedsi de rail s
107 i s proviged 1g Lhe anadedeead thameiabn alier i) ixe arhodemRyt 35 Side
rails are provided to enhance the structural Integrity of e anode | ead
frame 201. é!ﬂB‘-ﬂQé?e& tionFesperitg ve4 connegt phanmeegr s wheh. t Hheanode al i gnent
hol es 209 g h jthe oLgs apedeshead
frame 101, e&;trcl: :}fréa%%%g\#o 12}3 gs 2%%@2?2?5%%3%#‘?%*(%éétg)s%ond?n earray
of nodes 12qhQ)ftV{0m§11cf-eﬁer¥G@(§ IS@&@ Pfagatbode Fepds ok 2 argekehteventyas 10

i ndi vi dug$ i g&cheed Palr@ls Q>ff l-3/2P3 4 'n% €QRkact %tgtﬁé‘fhwm ofwd Hampat hode

| eads and anode | éads as dj scussed | ater in nore detail. The intersections
bet ween t hetBiithe &ormesodeomesashs eathode feath Erang segmansi d8al array.

!\/br e Speci fIx@&idnér thdonade N d vaatibode suhsads clﬁ-ke@éloﬁ%a&@fd@%ndl cularly
i nt ersect V\1 th. each other. In alternative enbodi ment s, e anode and

cat hode | eatf2H aFst RETdSeshc Fusthas §8Pﬁeﬁ8FEu?‘%r?ytw‘P 3P, 3Ff&Yanode

and cat hodesieass-d nheraseeire%acﬂy Qmelarrayanoﬁngighetbﬁratfm ¥y deor ees.
In.these alternative nbodl rrent hode | ea node 0 | eadi
de

extend ak0aEHgl e ht &etsﬁ’e éad P"S?fﬁrap'éﬁ? F&Ea
| ead frane @mdidar deadas @e:tctm\&a@/ .mTfaes:atatbﬁer maAdveremrbosiegrmnts iar e

possible as cf‘ssfnrg:del Vs't:drli%lglngg too many of them together by

11m1
connecting members would not maintain structural integrity of
the cathode lead frame.
In yet another aspect of the preferred embodiment,

25 each set of cathode leads 125 includes four cathode

leads 117, each cathode lead 117 including four bubble shaped

nodes 119 arranged to form four arrays of neighboring

nodes 121. Each node 119 comes in contact with a cathode end

of a lamp, as will be discussed later. The bubble shape is
30 provided for good electrical contact between it and the
cathode end of a lamp. 1In alternative embodiment, nodes with

different shapes are provided and the only requirement on the



7 July 2003 WD 00/ 22446 PCT/ US99/ 23907 control of the light |anps can be
performed which will be discussed later. Now referring Fig. 3, 7aluly 2003

- manufacturing assenbly |line 301 includes an anode | ead franme 201, a cat hode
| ead 5 frwowo/iiaz¢ a feeder 307, a nolder 309, a trinmrer 3pdéTassh/Boqrost
processor 313. The feeder 307 has a plurality of cathode feed pins 315, a
plurality of alignment pins 317 and a plurality of precision positioning
pins 319. In an alternative enbodi ment, two stanping devices are provided
(not shown in Fig. 3) for _stanping cathode and anode |ead 10 frames in two
el ongat ed Sheee sobfthetapdeshis diftate theyd PrPyiEe20208 sCorRtadt® HP into a

anode reel re8Pd-t Poe CaL RS | &3k TdAMRmERL | $nr 8hkedl tPrhdi &;é2 Cat hode
reel. The anode and cathode reels are unrolled to feed their respective

| ead franeS™Padment, f 2e8BR1BIePrESSHOE Ot RURe f8cfermed i FEFh &nfi gur ed

to fit intghthgohesden Bphes ddladHidviee scabbadecheadt fwatk dUariR
inserted into the feeder holes 111. Subsequently, the alignnment pins 317,

configuredePG'fit inta the alignnment holes 113 in the cathode | ead frame

%gi and fit int odt helﬂooﬁﬂé)ﬂleabdézgﬁﬁih%l féeulb@%ae%isn %\bﬁf@ofwhtﬁe r}@r&%rf rams
, are i1ngerted L.nto the allgnnent haqles ) . ce_the .al | gnnent
pins are fPEtEatPAEs fﬁ%gﬁl}iﬂnﬁﬁﬁ Hﬁﬂ“&gefl%PrZGQF t ASE c’f HARPI%Rd frane

1QL and andgedkengs{rang QVAf&rento\trinbaixd odintiodesgned. afdepewrddgthtican of
t he cat hode feeder gin5131§ and the alignnment pins 317 gDve t he cat hode and
25 anode rE&8FR 98810981168 GA  he a9% FHEMRE gy, emPRALPeRt n £5% ¢

enbodi ment sathbfechth@gderbeadatt adex vdl extiadet Neadat Andes ik i pdentf drol es
and t helénode aliﬂgggnt hol.es are not ovi_ded. %g t hese eﬁgodinents, t he

cat hode fe&a&P BF $518R0 #he RETY t P& SEPer 8BS IRGP R i gn the 30
cat hode andmhodilreheadfébunanmesthdde RGHOYarsieaghsisde oéi tstif¥e loragirsbars

109 and cr 35PLECeRogll. cordencn dachitide 3403 V000122446 PCTUSA9) 23907 The
preci si on posSitioning pins Siﬁcplace‘% e “anodé e rane 2 apart from
the cathodpreceditglepgmplaigt emoedgrentise ildugs ratel0LB6/ w@YEr igkches, and,
pr ef er abl yEaeﬂoééeiLéé‘ageiBf algéx}%]é’@a%ddéc Ii%%‘dsﬂgﬁddhﬁ{a fods gdesignated
as D5 in 1g. . nanyeven,temmrmm|stance|seectr|ca ,
conduct i¥9i ngpdpet fieeneahh gatbedanteadhtansdadteddmitgddtrha fewy e unr ance

is control Led by thenhappifegign.4 For exanple, if the distance between the
anode and catﬁgdg | eads ié tooglarge t han the cathode and anodes of | anps

may not be connect edNeW rRéertainddee Fid arfodan angsleefrpdi Enams. 201
includes a plurality of anode lead frame segments 203. Each

anode lead frame segment 203 includes anode crosspieces 205,

20 which delineates individual lead frame aperture 207. Each
anode crosspiece 205 includes anode alignment holes 209. In
addition, each anode lead frame segment 203 includes a
plurality of anode leads 211. Each anode lead 211 in turn
has two anode lead ends 213 one of which is connected to the
anode crosspieces 205 and the other one of which is connected

25 to connecting members 215. Two neighboring anode leads form
a pair of anode leads 217. Each set of anode leads 219
includes four pairs of anode leads 217 corresponding to the
four arrays of neighboring nodes 121 of each set of cathode
leads 125 in Fig. 1.

30 In one aspect of the preferred embodiment, the
anode lead frame is made from substantially the same material

and by substantially the same process as that of the cathode



10 The di stance between the cathode | ead frame 101 and the anode |ead frane
201 is maintai ned when they axe fed into the nol der 309. The nul J§r20889
t hen deposits nolding waterial onto the respectiveghead frame portions of
the cathodgob@fliesl01 and anode reel 201 in a predefined pa} ‘hg? %,'},.,Ihe
nol ding material is a high tenperature nylon and is, prefera del
resin, a product manufactured by Anpbco. Anodel resinis a hlgh tenperature
nyl on whi ch can withstand up to 570F w t hout being defornmed. However, any
ot her mat eri al which can be nol ded and has high tenperature 20 tolerance is
adequat e. | Aedfefnapeciodi the gn efldersativbotipedinenthe b cﬁmgiermh@rd al
is deposite el h t.ar t with
other. In aﬁrg%%2§%2T%€§ eﬁ@ggd fé%%o%ggckgggélwgaterfnﬁygh%h quoxy
mat eri al |s“‘éésﬁsﬁle@rb@@%efwtmeila‘-lfﬁa‘énﬁnér@aehéd@la@dd@aw ethEhey are |
aat the catApaecieads. Il suddd %ﬂagtﬁgreaﬁeéfﬂmvér@m it A0 N

bet ween t he anode and cat s an ependi ng on the nateri used,
may reduce CRENBEELPREWEER bie sMuthemgibanadenlead Evamrs anthe altante dfeads.

, Referringahgdfi Spefrutd, t Hige MRy 38958860 AR-FY 1dd&s iy med

within the predefined pattern. The u@%redeflned pattern 1 ncl'udes a set of
dam bars 607eafddfgane PeIRENBOSthfdUEDEEt OFf PRYFF naf | aneds Jséfﬁsi%ﬁacp%res

(not shown) anod€ set 7of UkNod@®ORe33 0%&2%@ Eﬁ%[ﬁ@%’f 2398de Pl &cesl et ©

l'i ght openings 603, also referred as 2 pes, are_to be forned, The
| i ght openi ﬁgg‘léég APRIENS pRetlable ﬁé’ E‘ﬁ&‘t PSnFlﬂﬁt PHecatRodsolrd n Fi g.

6. In altermzbinde1 enbedl mens seo@reeégon@fmgogggggl y or parabolically shaped
cores 5 40 a set of rect an&% circul Br ot h(ﬁ %gped dam bars are
§he? i &

provi ded. For instance™ @R LG Pl §rehs: cHRRRALPRNL NP zed,

the |ight opeaéngalﬁoslmwam@lwhe rda@hl@aéaEQHECrﬁhB@eﬁO'f hod PrOELE]
ect of _.the preferred epbodi rrent the | anp

consistent Lig n

tile has a FPaFBﬁaﬁﬁﬁr’nghgﬁﬁg terlﬁaﬁll\ggrﬁgﬁb}ﬁ? nEHPOdYRRNERy 134R] i oni ng
si de of |arrmaﬁnbeaﬁelpﬁaymedcmoaufa,nceonhexsotuet@mbl imconei gy rectin in
order to acg gte differe % di spl ay board designs. Referring to Fig. 7,
a |light ope %06 a%x%ﬁ%‘&% % ttions of a pair of anode |eads 211 and a
correspordi ng 15 nodeRéf@roing heo Rithode Leadsplds. viden whehtthearngsodsl

A e ol SPOSe i BnkDfy | hODLs 960! B B0TocbiEqcRLbRIGLENE Alasasy Lamp C8l
makes a contact w COrrespon ng ex por i on-o hode node
117, and t héodmedélaninotheacatheds Mmldeiraneohoactemchl‘p@mr@ﬁpmmdmg
exposed POr hi.gQ 0519“99@&@?9% 't[zﬁl']c r 918&?} t§r ﬁ%‘“@@r‘n&‘ E'ght
| anp and exposea portions o ds 8 pre era est

‘Wi re bondi n§hgr eaebede| heafefvame Hundi ﬁ'@lﬁr gsespgenenty allews 653 are
provi ded 2;00 ﬁ&&@?hhébﬁ@& 8bRELE1 CSH 1%9@@6%' BBAtactDISONCBILY  nddE bt ght
opening i referably, 25 filled wth _Clear epoxy material and,

al ternati veltge Féth@@eflﬁﬁéa and angde rl@@éqsl as. discussed later in more

detail.

The intersections between the cathode and anode
leads 117, 211 form a two dimensional array. More
specifically, the anode and cathodes leads 117, 211

25 perpendicularly intersect with each other. 1In alternative
embodiments, the anode and cathode leads do not cross each
other perpendicularly. Instead, the anode and cathode leads
intersect each other in an angle other than 90 degrees. In
these alternative embodiments, the cathode leads or anode

30 leads extend at an angle into the cathode lead frame aperture
and the anode lead frame aperture, respectively. These

alternative embodiments are possible as long as individual



The anode and cathode | eads function as switches for the inserted |ight
_lanps. In other words, one conbination of an anode and a cat hodeyfiypgsd on
as one switch 30 and the other conbination functions as a second switch. In
one of thwowombessr ed enbodi nents, the inserted |ight |anppcpwgerapebl e of
di splaying three different colors: - 11 7 July 2003 WO 001 22446

PCTI US99/ 23907 green, red and white. This is achieved by providing two
different colored | anps, green and red, into each of the |ight openings.
The on/off states of each the lanp is controlled by the pair of anodes and
cat hodes svFeREERl Nbrides 14pbEi 1amps |gan dse PardesmgAdwhichowéldoR®i nati on
control s thg; oaeida statess of green colored |anp and the other conbination
controls the on/off states of red colored |anp. Furthernore, when both of
themare in the on sthavwe refRERLIRGF s A ¢ ignFALERCEBEARET 35BRBLMAI t e col or.

In an al ternghé veo LrRAIRREL anShRSAE LD Franidhbol) bagrenane Wekhi zed. In
this enbodipent, its anode | eads do not_ need to be paired up_.as descri bed

by referencFrynEi Yol ¢ fe¢der 3P Nced IMiAssné 0onBi ﬁé'tiF‘B‘ﬁroﬁgéna&ﬁoﬂe and

cat hode | eaglss@rgréesidred13fur ther r@éder WIeN halze aSblarandtyhape of |ight

| anps change, thcg sj ze, and shage of ihe nodes of _15 Cat hode | eads ang | i ght
openi ngs chahbRO%s 9 RigsaddsdmddRb W& ke P2 Sy RentaRiBs Bh 7t AR

enmbodi ment gdeplet£Iiin 0B Prebiseeshpdbeifidding pingr Guicded rw &R Si Xteen sets
of switches,_each set with two switches. Each switch is controlled by

suppl yi ng Zﬁl‘é?ﬁ%il?}‘éeale%ﬁépe%' oFWR BRI 1S ReVHE eS| By PERViHERer from
correspongi l(hgolt e@l@bm;zhm @iigend) ngobesmab:‘.ltda_;eﬁmlrﬁidﬁg affidt efhiodle akatihe
correspohdi anp. tile. For ipstance, a light qpening 609 exposes a
portion of gg?l‘Bﬁ% Bt K r?&&é‘gﬁgsé %&ié%i%%%‘?&‘?‘ ‘wo ends extendi ng outside
of the nol ded body arthea amodei baadf faampaizolofisanedd ddeags imtd andnbdd each
of which 25 o] d. Therefo i p_the preceding.canfiguratign, a |anmp
i nserted in’f%g?he ?g eo%é%?ﬁﬁ ggﬁd ?fasmeanlo&e lasngog'&te%oalggelr?%g 2

el ectri cal | gathodecresl + o Thiee avode eapdnch tipdenote lscads 61301888 &nd

cat hode | ea | o d 1, u ' e I Gal I\t 0 or cutting
of f the Eomg?g%ota%ﬁresp cth%t\}ggl géaaeggée{é{'%q%ﬁe%sr{em gfﬁ%\%r?gr', all of the
i nseted RPght | anps afke swithoHedfeader mins 315L2 confighyed 200FiN0i00072446

PCTNS991 23901 PogAle ndld:P A3t Le . AIDOUIBIL Sedd G iging dedt opent ng

| |
array can be Qi ??er ent ?lrom a four our array since a sinple change in
t he structutesertefelntadie feederahodes ok he SFubagauent il &heo have any

size array alignment pins 317, configured to fit into the alignment

holes 113 in the cathode lead frame 101 and fit into the

20 anode alignment holes 209 in the anode lead frame 201, are
inserted into the alignment holes 113, 209. Once the
alignment pins are fitted into the alignment holes 113, 209,
the cathode lead frame 101 and anode lead frame 201 are
overlaid and aligned. The combination of the cathode feeder
pins 315 and the alignment pins 317 move the cathode and

25 anode reels 101, 201 along the assembly line 301.

In alternative embodiments, the cathode lead frame
holes and the cathode alignment holesgs and the anode alignment
holes are not provided. 1In these embodiments, the cathode
feeder pins 315 and the alignment pins 317 feed and align the

30 cathode and anode lead frames 101, 201 by using side

rails 107, crossbars 109 and crosspieces 20S5.



5 including a non square array as descri bed above in reference with Fig. 1.
Referring back to Fig.- 3, the trimer cuts individyal |anp til egufyraoost he
" respective tiles by trinmm ng the connecting nenbe 123 and 215 from
respecti vwolopagiee connected to them 10 In one aspect of tRgr gjsgjtjﬁg(;,ed
enbodi nent, both ends of each cathode and anode | eads protru rom
respective lanp tiles. In other words, each cathode |ead starts from one
side of the lanp tile, extends across the lanmp tile, and protrude fromthe
other side of the lanp tile. Each anode 15 | ead al so starts and ends on
opposite sides of th&hecppectircieon| popitideing rpiald lfamleeceeniredanede, not
all of the h e e n t ive | amp
tiles. In ano cﬂer asp%?:l gggfh ﬂl?@f é%%e‘gaé}%o%?én’%n 1%\/%7ntb3’950$%%8%'r| nmer
311 cuts th@lc@rme:tﬁthQBQOﬁeﬂrbeBQ/lZBOandnehés emwh @B:tetfcajxahle'adohashew .
ends, whereas, £aq h y O e aIt nts
t wo ends are pf%v#dglgpg%/h %ﬁ gﬁggggfea{] orggsn y one en l \é‘\%t gorgeeach
cat hode | gath Figarf. evenenyt I:‘.Ueahdstbé nEntsumid it guvast ruﬂjeelfep(amché | anp,

tiles are b \ch#]ﬁ n e novel
desi gn of tﬁ%ﬁcat yﬁ#%‘ﬁg%% éﬁgcrl%rrgelgdl %Fh des%%ﬁep %h?is ?;Eventl on
al | ows t he Bdoieun csiEtapes a§seﬁ'ﬂFy0Hﬁé by ol shawp tdediarachiFered. This

assenbly |i g RCesE Rgef a&tsh%cal be%eénetﬁy%%w@n&%%t ep&@58§8' ng
to take place. Hence, in_the gre erred enmpodi ment the trimed lanp til

remain in the RPN than kee saébe@smgd apedgfotdierl amafo dlaye ROt h@wever
the tri mmdcézmbtedl?co thé éHltYloagognd anoa\Q DO 22 4 RITEHII9~3909 til es

are sepatated fromthe reels and stored for further processing. Subsequent

to the trimmer, the o dﬁﬁ&é€§§obe§i§??6rﬁ’éeac¢1"tﬁﬁﬁ# Israddaams 191f aneti ons

on the | anpehé | fsoad THM Rackaghog fUNRLi ARS8 heE | wisle, ac}féaﬂ‘@x@atﬂeenlefco
inserting Iight lanps into the |ight openings 320, w re bondi ng 321,

i nserting cFRAMAIARY 3050 THE MPEAETPRRI hEen BeposiHe MRl Mhdi ng process
enpl oys thifavéres. daef Qhéb&')ésﬁédelfréoﬂéaﬁuﬂl'ﬁhﬁrlp&ﬁtﬁﬁ’[ﬁﬁﬁi tHee exposed

portions of t node .and_cat hode |l.eads to_respectiv nd cat hode
ends of 10 ?%@é‘?c?eecfﬁ Ol #Rre ROSERNGSHr 0tBisinA Rr?s‘f%é)’trﬁéialpﬁttéﬁf‘:ﬁ'y of
lanp til &8 'Bhle:hncﬁ]&i:l’i@"l-ma(tﬁdﬁaﬂ.l \ista hegmeempé%wmmm catddde | eads and
on/ of f states %&)’ ert g nB After t"b%‘h‘ﬁﬂ“ roc ssing, the
lamp tiles %lfee "B’éie uﬁF &% nf"o 5°qrEh R]A Y &ME8pted to
receive 15 Artmdélﬂrpras:]ressaadh\inghedemperan'urel nyhen [vdndch |das wmdhstand
respective I 79?"?-‘ Eng HI% rme% l_grt 5an eanw SI n._nuner ous
vari ations atl ons or % P he "ENNSHe 88 & ng hol es
111 and t hematte:gmfemhnmml esnlbg mbldad bedl beat kiblatteddmatmnte posi ti ons,

or the cath £k fi an be overlaid on top of anode |ead frane
201. A1128f ?ﬁeise no s?{é?aeg;]géﬁ% are contenplated by the true spirit and

scope of the follow A ¢ng mspergs of the preferred embodiment, the
molding material is deposited between the anode and cathode

leads where they intersect with other. In an alternative
embodiment, some potting material such as epoxy material is

deposited between the anode and cathode leads where they are

w

at the intersections. This alternative embodiment enhances
the bonding between the anode and cathode leads and,
depending on the material used, may reduce the occurrences of
shorting between the anode and cathode leads.
Referring to Fig. 6, in the molder 309 each lamp
30 tile 601 is formed within the predefined pattern. The
predefined pattern includes a set of dam-bars 607 and gate

trims 605 and a set of cylindrically shaped cores (not shown)

- 10 =~



30 r. - 14 7 July 2003 WD 00/ Z2446 THE CLAIMS What is clainmed is:
PCT/ US99/ 23907 5 1. A nethod of fabricating at |east one lanp t7 gy bes ng a
mol ded body and a plurality of electrically conduétive |eads protruding
t her ef r omvoseezd4eret hod i ncl udi ng the steps of: providi ng pctiugdieaseead frane
segnent defining a first aperture and including at |east one first |ead 10
extending into said first |ead frame aperture; providing a second | ead
frame segnent defining a second aperture and including at | east one second
| ead extending into said second | ead frame aperture; overlaying said first
and secondpPleggdf vhere 15ighynereringfo e X halegohaefegerdt pat lightd first and

second | eadspkar mag {9UBESEGEAAN. | ik Bliahey EBUNIhosAds 0uss | bR

|2
frame segnenfs, and said first and second eadS axe spaced apart from each
other at saPdthatEwBeeieningysidey atshanmdd distafce LR alBSERANIVEY of

sal d_over| iiioliefdnel, | & A8 SoBEH fia 1Al dHeRATabo1q AN Yl BRapdd @idrdls [0 2

predeterm ned pattern on said jntersectiion, thereby form ng sai
body whereeiof 8 gkt PHnreftangylay s ILTRHAHOSt PEBET PHaREIataMthpdsi t ed

nol di ng ”a%%%iﬁkovﬁﬂgda_pﬁéiifﬁbéﬁn§@J4M§§PQ%Q_b@%@t%ﬁi@é@ig.§K§pé&0”1said
deposited nolding material. 2. A method according to claimd, which further

conpri ses FOFRPnETa VrHhiZzedenthy biaht LRBINGSePIScArEn™ekBeli HFDorti ons
of said firkraBblicesRAPeteBHSE produce consistent light beams.

In one aspect of the preferred embodiment, the lamp
tile has a flat panel shape. In alternative embodiment, the

10 functioning side of lamp tile 601 may be concave, convex or
sloped in one direction in order to accommodate different
display board designs.

Referring to Fig. 7, a light opehing 603 exposes
portions of a pair of anode leads 211 and a corresponding

15 node 117 of the cathode leads 119. When light lamps 651 are
disposed in the light openings 603, the cathode end of each
lamp 651 makes a contact with a corresponding exposed portion
of the cathode node 117, and the anode end of each lamp makes
a contact with corresponding exposed portion of anode lead

20 211.

The contacts between ends of a light lamp and
exposed portions of the leads are, preferably, established by
a wire bonding process. 1In the wire bonding process, thin
wiregs 653 are provided to establish the electricél
connections. Subsequently, the light opening is, preferably,

25 filled with clear epoxy material and, alternatively, is not
filled with any material.

The anode and cathode leads function as switches
for the inserted light lamps. 1In other words, one
combination of an anode and a cathode function as one switch

30 and the other combination functions as a second switch.

In one of the preferred embodiments, the inserted

light lamps are capable of displaying three different colors:

- 11 -



30 3, The nmethod of claim1, which further conprises trinmng said first
~and second | eads fromsaid first and second |ead frame segnentsgyyddps WO
001 22446 7 July 2003 PCF/1JS99/ 23907 4. The method bf claim 1, wherein said
step of owad bemgus said first and second | eads includes thsiRpafo7setting
sai d predeterm ned distance to be between about 0.01 and 0.03 inches. i 5
5. The nmethod of claim 1, wherein said step of depositing said nol ding
material includes the step of selecting said nolding miterial to be a high
tenperature nylon which is capable of withstanding up to 570F. 10 6. R
met hod of fgbeéxatied andlwhitie t y Thisl agpachieeedibixipriowildidg &weol ded body
and a pl uralyk I Lcal n [,V e ' h from said
ot hod | nc| UF ST TRE. S Lpeed 1Bl R na SAEE, Meld a0 e AR P e
segnents 15laphthopefings { i rBre apuaffr esabad ¢ohceante thellamp iisy of first |
| eads ext end] ' ' L rst, r je PRI A a lity
of second |g3‘39¥4r’2%§d§%ne% sﬁ%\ﬁ ?3&%@% g@%o%#lg%%?%)u%st(ygﬁ%'i ng:duire a
pl ural i tysofpreetbhdal badsonrktanrie@ndncetbatie cetbirRt i dFankrelspéheur es;

20 overlayipg/0pe gfaséd dof@féex?%l%?c%ﬁ”ﬁ!ahﬁaéinér SEHENARAYS dihe

ot her such that corresponding saird first and second | eads forman array of
i Nt er sect i oASNFHOES phh L bistaliaf Sfeirbdi dolered fIafR. s AYHERNSIMOX/Y ar e

spaced apar ;hEhOBLERCHE Ot #te CAFRnRALHE LBAEE SCChE@NEHY redff1Rdeler m ned
distance in_ a side view of said overiaid |ead 25 frane segnents; and

depositing kbEBEFnEeARt +F i EHre | Wi edSFer i ned pattern on a plurality of

sai d intersections, therabyafesmdid ealednankgest bosynyherei o merd on of
each corn@sponding said first |ead protrudes from said deposited no|ding

material, 302HA8 &rPortibhzef- eath Wuer EBREAINRRE sat &S BRI 1S84F St r udes
from sai d dggeshted ©®|BE NGaiBé@Mi@las dekribed Byl ¥ePOEBNSing Figs. 1

and 2, since only one combination of an anode and cathode
leads are required. Furthermore, when the size and shape of
light lamps change, the size and shape of the nodes of

15 cathode leads and light openings change as well to
accommodate different light lamps.

In the embodiment depicted in Fig. 6, each lamp
tile is provided with sixteen sets of switches, each set with
two switches. Each switch is controlled by supplying

20 electrical power to or cutting off the electrical power from
corresponding lead ends extending beyond the molding material
of the corresponding lamp tile. For instance, a light
opening 609 exposes a portion of a node of cathode lead 611
which has two ends extending outside of the molded body and a
portion of a pair of anode leads 613 and 615 each of which

25 has one end. Therefore, in the preceding configuration, a
lamp inserted into the light opening 609, its anode and
cathode ends electrically connected to the corresponding
anode leads 613, 615 and cathode lead éll, is controlled by
supplying electrical power to or cutting off the power to

30 respective lead ends. In the similar manner, all of the

inseted light lamps are switched on or off.

- 12 -



WO OO 27446 PC ~YUS99/ 23907 7. A nethod of claim6, which further conprise
s formng a plurality of Iight openings over said plurality of 7 juy2003
i ntersections exposing portions of corresponding said first and second

| eads. 8. whwnrpahod of claim6, further conprising the speprbesdzoszmm ng
said corresponding first and second | eads fromsaid respective | ead frane
segnents. ' 9. The nmethod of claim6, wherein said step of 1.0 positioning
said first and second | eads includes the step of setting said predeterm ned
di stance to be between about 0.01 and 0.03 inches. 10. The nethod of claim
6, wherein said step Iof othegositéwndtriyes aimpolliiment andtBecovaduledng i ncl udes

the step of asid idikiadld spregeLes Maed dheskancesbn bechgtvpensahput 0. 01

and o. 015 inc erein rst 20 franes
segment ar ealpWQ}dLﬁzléwebW tshmpéﬁeph@ig%tmfl@gS§éﬂl§tf1r¢s©fl the leade segnents

on a first @Eﬁg&atc% shaely FRderoburls rt'ﬁ%' BS EQOQU§ﬁ¥V§1£égéP terial,

and said seco frame segnents are nma tep o tanping satd second
| ead frang Hegfrching (ﬂlr@%@éﬁﬂﬁeeﬁimta@d d@ﬁ!@@tlbﬁddébéf’eellécrﬁ eaenge
conductive {@f G4 ?t grial. 25 12. The nethod of claim®6, wherein said step
of depositing said nolding material, includes the step of selecting said
mol ding material to ReIETRigH badberatRie dyl HeWAFERTES EHBEDI e of

Wi t hst andi nﬂ'xdthr:[‘dhé?Q.%mp:ngleékrom tHe 7rer';UeY:t3093ty\QeQOB Zéf@mmln?
PG'f/ US99/ 23907 13. The nethod of claim®6, h further the ste

deposi ti ng EpSPHRAHINg “E@Pﬁ5§n1?3r%ﬂde%%§ §§@8nHeF888§189eFe§§Pd

I ntersecti ofSnnedred .tAtIeat.em for fabricating a pIurallty of lanp tiles,
sai d syleemcorrprisigg1 a pIuralltg of first Ieag me se ment s whi ch
define first aperturdd S0¢ PREPGHECH thauPnsterrsd £ @@lmé 8s BREBNdi ng

into said fédd deachdd v hoder bhid Efriode leads protrude from respective
lamp tiles. In other words, each cathode lead starts from
one side of the lamp tile, extends across the lamp tile, and
protrude from the other side of the lamp tile. Each anode

15 lead also starts and ends on opposite sides of the respective

lamp tile. 1In alternative embodiment, not all of the anode
and cathode leads extend the length of the respective lamp
tiles.

In another aspect of the preferred embodiment, when

20 the trimmer 311 cuts the connecting members 123 and 215, each
cathode lead has two ends, whereas each anode lead has only
one end. In alternative embodiments, two ends are provided
for each anode lead or only one end provided for each cathode
lead. 1In any event, the ends of leads which protrude from
the lamp tiles are bent downward to be inserted into a

23 display board.

The novel design of the cathode and anode lead
frames 101 and 201 of this invention allows the above
described assembly line processing to be achieved. This
assembly line processing further allows the subsequent post

30 processing to take place. Hence, in the preferred embodiment
the trimmed lamp tiles remain in the reels for further

procesging. In another embodiment, however, the trimmed lamp

- 13 -



a plurality of second |ead frame segnents which 10 define second apertures
~and including a plurality of second |eads extending into said seggnshdzead
franme apertures; a plurality of pins configured te’overlay one of ‘said
first and WQBYRAE ead frame segnments; a feeder for recei viRGE/dSMOEIPYIural ity
of first and 15 second | ead frame segnents and for overlaying said
plurality of pins on one of said first and second | ead frane segnents such
that corresponding said first and second | eads forman array of
intersections.in a_plan view of said,overlaid | ead frange.se ts, and are
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material, a a i of e or.r di_n L nd. | udes
fromsaid %@%‘SSPF%L%‘{‘%%‘@HC@?@% al[n%ﬁ%g. fhgog‘%g%ﬁ?%ﬁ céj? aﬁﬁ?ﬁ%fﬁ rther |
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said first d f . t S T . 22 7 July
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st anpi ng devwondivgnprotess emplstyanthda aifiesst prefidrabiyemadgnfrds on a
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froma high tenperature nylon which 1§ 10 Capable of wthstandi ng” up

570F. 18. T 3p8Pehi b$S cfiffiimam nannaomeuciGiviitly's PREWARANENS 02 NPER MBQ a

plural i ty ofedkhgllt 0PEEkNI% WbforRictatlell el bheolnkBLeEseEi&0AS) Lo exPOSe

portions of 15 Corres)gondi ng said first and secon eads. 2

fter the post processing, the lamp tiles are ready
to be mounted into a display board that is adapted to receive
15 the lamp tiles and wired to control the lamp tiles and
respective lamps.

One of ordinary skill in the art can envision
numerous variations and modifications. For example, the
cathode reel feeding holes 111 and the alignment holes 113

20 can be located at different positions, or the cathode lead
frame 101 can be overlaid on top of anode lead frame 201.
All of these modifications are contemplated by the true

spirit and scope of the following claims.

25

30
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f segments above the other such that said first and second

leads form an intersection in a plan view of said overlaid
lead frame segments, and said first and second leads are
spaced apart from each other at said intersection by a
predetermined distance in a side view of said overlaid lead
20 frame segments; and
depositing molding material in a predetermined
pattern on said intersection, thereby forming said molded
body wherein a portion of said first lead protrudes from said
deposited molding material, and a portion of said second lead
28 protrudes from said deposited molding material.

2. A method according to claim 1, which further
comprises forming a light opening over said intersection
exposing portions of said first and second leads.

30 3. The method of claim 1, which further comprises
trimming said first and second leads from said first and

second lead frame segments.
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YAYVRA [ <0! s* YnLOY%&: (?_ I hf 15P% r(lgt_l?ﬁd of claim 1, wherein said step of

depositing said molding material includes the step of
selecting said molding material to be a high temperature
nylon which is capable of withstanding up to 570°F.

10 6. A method of fabricating a plurality of lamp
tiles which include a molded body and a plurality of
electrically conductive leads protruding therefrom, said
method including the steps of:

providing a plurality of first lead frame segments

15 which define first apertures and include a plurality of first

leads extending into said first lead frame apertures;
providing a plurality of second lead frame segments

which define second apertures and include a plurality of

gsecond leads extending into said second lead frame apertures;

20 overlaying one of said first and second lead frame
segments above the other such that corresponding said first
and second leads form an array of intersections in a plan
view of said overlaid lead frame segments, and are spaced
apart from each other at each said intersection by a

a5 predetermined distance in a side view of said overlaid lead
frame gegments; and

depositing molding material in a predetermined
pattern on a plurality of said intersections, thereby forming
said molded body wherein a portion of each corresponding said
first lead protrudes from said deposited molding material,

30 and a portion of each corresponding said second lead

protrudes from said deposited molding material.
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10. The method of claim 6, wherein said step of
15 positioning said first and second leads includes the step of
setting said predetermined distance to be between about 0.01
and 0.015 inches.

11. The method of claim 6, wherein said first
- 20 frames segment are produced by the step of stamping said
first lead frame segments on a first elongated sheet made of
electrically conductive rigid material, and said second frame
segments are made by the step of stamping said second lead
frame segments on a second elongated sheet made of
25 electrically conductive rigid material.

12, The method of claim 6, wherein said step of
depositing said molding material, includes the step of
selecting said molding material to be a high temperature

nylon which is capable of withstanding up to 570°F.
30
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a plurallty of second lead frame segments which
10 define second apertures and including a plurality of second
leads extending into said second lead frame apertures;
a plurality of pins configured to overlay one of
said first and second lead frame segments;
a feeder for receiving said plurality of first and
15 second lead frame segments and for overlaying said plurality
of pins on one of said first and second lead frame segments
such that corresponding said first and second leads form an
array of intersections in a plan view of said overlaid lead
frame segments, and are spaced apart from each other at each
20 Said intersection by a predetermined distance in a side view
of said overlaid lead frame segments; and
a molder configured to deposit molding material in
a predetermined pattern on a plurality of said intersections
such that a portion of each corresponding said first lead
protrudes from said deposited molding material, and a portion
25 of each corresponding said second lead protrudes from said

deposited molding material.
15. The system of claim 14, further comprising a

trimmer configured to cut said first and second leads from

30 said first and second lead frame segments. ,
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material is made from a high temperature nylon which is
0
capable of withstanding up to 570°F.
18. The system of claim 14, further comprising
means for forming a plurality of light openings over said

plurality of intersections to expose portions of

15 corresponding said first and second leads.

20
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