25 Augl'Jst 2006 | {" TITLE METHODS AND APPARATUS FOR FABRI CATI NG

CHI P- ON- BOARD MODULES TECHNI CAL FI ELD Sel ect ed embodi ment4® 6P24she&0q esent
invention relate to electronic |ogic nodules that use unpackaged die. Mre
specifically, enbodinments of the present invention relate to fabrication
processes for Chip-on-Board nodul es. BACKGROUND Semi conduct or:

manuf acturi ng processes have becone increasingly nore conplex. Fromthe
beginning with the creation of discrete transistors and ot her sem conduct or
devi ces through subsequent nedium and |arge scale integrated devices, the
nunber of tranpsistors or. .independent elenents which can fit on to a

sem condlERBr MEWPE NRLPGREKA FEEABHEARE ST OF-OABMMORPES, . For exanpl e, the
first integrated processors conprised on the order of 2300 transistors. A
recently announced integrated circuit processor conprises nore than 220
mllion transistors. Oher circuits are projected to contain over 1 billion

transi sgmmgﬁreseeabl e future. This continued exponential growth
of sem ; facturing processes, while contributing to the
greatly decr ggedell ssbolinedis of fbi prdseivt Mvesson 1R SE@FonaYiic Bodadadndtr oduct s
has al so exacerbated nmany production and testing probl enms associated with
conmer c & unpagkagedatiel MemsEperifingtln cmbedimgntp phibepresest invensio itlate tent i al i ncr ease
in the ggpsiiy %ce%leselﬁff:ﬁi 1091_13&}({,?&315& in the sem conductor integrated

e

manuf act uri ng processes S resu I'n the production of many nore
| ess-than-perfect sem conductor die or chips. This increase in the

producth&bﬁ@#ﬁ@%t han perfect chips and die has spawned a new market for
el ectro nt sellers who find ways to utilize |ess-than-perfect
chips or di eSdnsicae@sithamufuiviing BroceEmansittsme fﬁb&aﬁ@%‘l(‘)’m@ﬂh@ﬂﬁl%ﬁe nts and
advancerrent% i n_sem conductor manufacturing and packagi ng processes have
r esul t eSrohthe Resiupingyithythe greationf disatetedrangistprs andsetheyi semipendusiondievinssiuct or
product t}ﬁ‘&%ill s RELRASM AR m ShEGEE A EinRBfated dSRldsShS nuhPkr BRI GdkA, t hese

el ectronic
independent elements which can fit on to a semiconductor chip has grown exponentially each

year. For example, the first integrated processors comprised on the order of 2300 transistors.

¢ Arecently announced integrated circuit processor comprises more than 220 million
transistors. Other circuits are projected to contain over 1 billion transistors in the foreseeable
future. _

This continued exponential growth of semiconductor manufacturing processes, while
contributing to the greatly decreased costs of individual semiconductor devices and products -
has also exacerbated many production and testing problems associated with coxﬁmercial
semiconductor manufacturing processes. The substantial increase in the density of electronic
circuits in the semiconductor integrated manufacturing processes has resulted in the -
production of many more less-than-perfect semiconductor die or chips. This increase in the
production of less than perfect chips and die has spawned a new market for electronic

-component sellers who find ways to utilize less-than-perfect chips or die to assemble working
components.

The many enhancements and advancements in semiconductor manufacturing and
packaging processes have resulted in the creation of a number of price sensitive

semiconductor product applications for electronic parts sellers. In particular, these electronic
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cost nenory nodul es or other sem conductor devices throug%@‘h%‘s %01 i zat i on
of cost effective processes, including |ess-than-perfect sem conductor
parts. One nethod of building nenory nodul es using partially-defective
menory parts may use unpackaged sem conductor nenories, or die, for all or
part of the nmenory parts used to build a nenory nodule. Using die instead
of packaged parts increases the conplexity of the fabrication process, but
provi des substantial savings by elimnating the cost of packagl ng parts.
The use of unffdticheel V%%‘?%CQSWWMTEP%%P%‘WEH“%W gvicestthrasehdicect r oni cs,

is called Chihz£%Bn 5Qa etrectle pfobddses, ifbiudRE RBLhHGRFS seiBid@AY s in
sem conductor nemory technology and nanufacturing have led to the creation

of new menory pr 08%P§h°éﬁEP“B%l¥5:‘H?I’F?@f medulehing R EalyHefPET Rt RIS MY a

Chi p- on- Boar GisnPR5sd seMbd@cdrhRmRFQCAIR, fSMbr bk 258 SRS phhiuRx@n- Board
nodul es, referying to the process disclosed in U 'S Patent 6,119,049, is

effective, nOHSH BAIRBSTEE (ingdiedrsteadof Prekpase pasts rreasaydhirtomalsxityAb e k aged

parts. |n pardbricdiomprocestNout PbvidY SubBRLtial sBvihdd By MinShatindrhe @E’c‘o@p&l@a’g gard menory
nodul es can be attalined by using one or nore sel ectlveﬁ%/ setta l e I'iquids.
A standard BFnThese Junatkeesd pad tp Buildgemor neadplpsy, i athenerg Pyesnis &l

(i ncl udi ng Cluhp-darBoRaas €OBMGekR Sard) RERSvem b in Beidondo@r xlﬂbnﬂchy vol tage stress

may frequentl Euse a nunber of failed and broken chips, due nostly to a
difference i FFEIREeY HdmREItecRunEngg lghio s Sreptiop P@ﬁwgleefﬁrytpwéu%wﬁgawhaﬁd t he
circuit boar gechages lnggmuﬁddrmgng)mupan-m&@pr&ﬂisectl vely settable liquids to

provide a thern%gnd h sical buffer (pad) between an unpackaged part and
a printed circuit eproe Sﬁéséf'mé’ﬁﬁﬁ’&h'%%‘ﬁ‘ogﬁ%gg‘o% referipge QeSS n summary,
there is an mag@bmigumedemthwafetm rﬂ@@rﬂ%dh%ﬁd: pRUiO&lS, Adihdas grduci ng | ow
cost sem conductor de |ces parti cul ar menory nodules. Related to this is

an ongoi ng N8BY"E YPARREEd PR lBP”%%’?ﬁ@B%HJ‘E:"F‘B?m H‘é’iﬁ yisddotGhipronzffoard

partially- dehelaawmamchmmﬁmmyd@ﬂ@&eo@ﬁ@e seROively Qetbieli@ligs. Nast ed. The use
of unpackaged?@ 53 i ncl udi g new mounting techniques, Is desirable to
g by g

provi de i npo 4} PrOST Ph Elpqiramig memgrK MAFAES freludfng EhipramrHetid oD VENTS | n

a]E: cordance Winbduled) vntidr Sigh RERAE higidFolthddSurdsEMB HelpRly hiRe s Runkbs: JIEAMd 48d a net hod
0

- broken chips, due mostly to a difference in the thermal expansion coefficients of the chips
and the circuit board base. By using one or more selectively settable liquids to provide a
thermal and physical buffer (pad) between an unpackaged part and a printed circuit board,
heat expansion stress can be reduced.

In summary, there is an ongoing need in the art for means and methods of producing
low cost semiconductor devices, particularly memory modules. Related to this is an ongoing
need to make use of semiconductor devices that are partially-defective so that such device are
not completely wasted. The use of unpackaged parts, including new mounting techniques, is

desirable to provide important cost saving practices.

SUMMARY OF SELECTED EMBODIMENTS

In accordance with a first aspect of the invention, there is provided a method of
fabricating Chip-on-Board logic modules using selectively settable materials, said method
comprising:

mounting unpackaged die using a first layer of selectively-settable material;

hardening said first layer of selectively—seftable material;

covering said first layer of selectively-settable material with a second layer of

selectively-settable material; and




fabricating Chip-on-Board | ogi c nodul es using selectively settable
materials, said nmethod conprising: nounting unpackaged &Se*\wstr@ﬂé first

| ayer of selectively-settable material; hardening said first |ayer of

sel ectively-settable material; covering said first |ayer of
selectively-settable material with a second | ayer of selectively-settable
material; and 2 25 August 2006 capturing bonding w res connecting said
unpackaged die to a printed circuit board in said second | ayer of

sel ectively-settable material. In accordance with a second aspect of the

i nvention, there FABUEPSHHINIEG WareheanpesingTid ypaskaged dieriya arintd gyewhbaBard | ogi ¢

- modul e usi ngsa@letsildilaggl of sadivaRb@aiBimgklial s, said nethod conprising:
nounting one or nore electronic logic parts on a printed circuit board

using said selectively settable materials; selectively hardeni ng areas of
a selectively seti akb@anBiaihi DdecondlabiRetrige AL Inotd fs§sovRRE WekMhoadds of
said logic parts and pads of said printed circuit board; applyin

sel ectivel y L8r¢apg & Chiprariogrd logic Modulp using splastiysdy segjabls matgrials, jsgid g‘@%}pﬁi ng

bondi ng Wi r ecsipme@et i ons; readj usting bonding wires; and hardening

sel ectively settable material that covers said bonding wres. In accordance
with a third asp8CHNEE 90RET MAKFESORC [pgicputs o Hpdniedierrui bard peine ssid
fabricating $dMciivedseltiddd fatkri@@: ¢ nNodul es using selectively settable
materials, said t hod cgrrpri sing; mounti n%unpack.aged die on a circuit
board using a fi PECUrelyBrdgmeappLastlafiyels etblpmaterialat eri al ; har deni ng a

portion of said bitdchihg bayig RiresSRIREH bmlohﬁ@n%@@t@tsrﬁaa 8hdsalf s phnikdat said
unpackaged di.e JE‘P?I? >cured to said circuit board, but some of said

sel ecti vel y- €&t

- applying selectively settable material to cover said bonding wires;
inspecting bonding wire connections;
readjusting bonding wires; and

hafdening selectively settable material that covers said bonding wires.

In accordance with a third aspect of the inventi.on, there is provided a method of
fabricating Chip-on-Board logic modules using selectively settable materials, said method
comprising:

mounting unpackaged die on a circuit board using a first layer of selectively-settable
material;

hardening a portion of said first layer of selecfively—settable material such that said
unpackaged dic is secured to said circuit board, but some of said selectively-settable

material between said unpackaged die and said circuit is never fully hardened.

In accordance with a fourth aspect of the invention, there is provided a Chip-on-
Board logic module using selectively settable materials, said module comprising:

a circuit board;

an unpackaged die mounted on said circuit board using a first layer of selectively-
settable material, wherein a portion of said first layer of selectively-settable material has
been hardened such that said unpackaged die is secured to said circuit board, but some of
said selectively-settable material between said unpackaged die and said circuit board is
never fully hardened.
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mat eri al between sai d unpackaged die and said circuit is never ful

har dened. In accordance with a fourth aspect of the i nventd 4pgust

provi ded a Chi p-on- Board | ogic nodul e using selectively settable
materials, said nodule conprising: a circuit board; an unpackaged die _
nounted on said circuit board using a first |ayer of selectively- settable
material, wherein a portion of said first |ayer of selectively-settable

mat erial has been hardened such that said unpackaged die is secured to
said circuit boarg but sope of said selectively-settable material between
sai d unpackaged d ‘8b°§H%F"§&f‘He RIPSERL G1VENtiSR Biowids snunbenpd Chipap-Boardmeratiried. 2a 25
August 2006  nioabedhiRattSusRE 2 thRLy RE HEBRAL meMYRAkd Hi2wPr ovi de a nunber of

Chi p-on-Board nenory nodul es fabricated using a variety of patching nethods
and a new 2b 25 August 2006 and novel nounting process. Each

Chi p-on-Board nenory nodul e preferably uses partially- defective nenory
parts or a conbination of partially-defective and flaw ess nenory parts.
Anot her enbodi ment of the present invention includes nounting unpackaged

el ectronic parts, not limted to nmenory parts, using one or nore
selectively settable liquids. By tacking an unpackaged el ectronic part to
a circuit board base, hereafter described as a PC board, using one or nore
selectively settable |iquids, part adjustnents such as repositioning,
renoval , and bonding wire installation are greatly expedited and
facilitated. Another enbodi ment of the present invention enconpasses a
variety of nmenory nodules, including, Dynam ¢ Random Access Menory (DRAM,
Synchronous Dynami ¢ Random Access Menory (SDRAM, Double Data Rate (DDR),
etc., created using the presently described Chip-on-Board fabrication

met hod. These nodul es may use a nunber of , patching nethods, e.g., the
met hods described in US Patent 6,119,049. Additionally, new patching

met hods are described in the above referenced patent application, "Methods
and Apparatus for Patching Menory Modul es,” which is co-pending and of
common owner shi p :
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with the present application by US Patent No. 6,119,049 inventor, Charles
|. Peddle, and may be used to fabricate the Chip-on- Boar%ffh’é%‘r%poﬁodul es.
BRI EF DESCRI PTI ON OF THE DRAW NGS The acconpanying drawi ngs illustrate
vari ous enbodi nents of the present invention and are a part of the
specification. Together with the follow ng description, the draw ngs
denonstrate and explain the principles of the present invention. The

il lustrated enbodi nents are exanples of the present invention and do not
limt the scope of the invention. Fig. 1 is a flowhart illustrating a
met hod of manufacturing Chip-on-Board nenory nodul es according to one
enbodi mapd neyel mpuntipg process. Eavh&iip-omBo&id gnenry modulegréferablyi useschiastigtigm

il lustratg hat. maybe.uysed.to fabricate a nenpry nodul e
accor di ﬁ%ﬂe‘%}g’e%]negﬁ’%%a g%%qrﬁbé attl?ﬁ8¥%a#1éagéffg’f‘?i° YP@H? iﬂﬁ‘ﬁf‘}’s‘sl'—'f“a’.’or%p?‘%' an '
i | | ustrati onAodthe etrbpdittiemtwsi te paadentiipaatagiaciuds Moanbguebakagdi p Wi th inline
central lg ds.connect@(ﬁljté a PC board base according to one enbodi nent of

the preSERMIRIVEMOF ° FSIRIGRAE, Wisene pf gore selociiyely sgigpledigeidi.ve si de
vi ew of Bg tdcRing 2R fnfRoRdped ilgdﬂaﬁaé pER YA SircR BO&E bAS, ﬁe&aﬁ&f‘deﬁéi‘i\i}ﬁ’cﬂésrﬁef‘& of the

present_i1nvention. Fig. is a close-up cross-sectiona I ew of an
unpack aBd: Jang opgeriree selestivelpesttablo digvida pet pdisimertosuch es mpisoibningnt  of t he-

pr esent .RVENLI EL Qrire Bl | Ll lustrating a | ayout of major
' corrponernts of éﬂ%ﬁ?‘gég’h’?ﬁﬁ{ég? n%%@ﬁ%ﬁ%ﬁéﬁ élg%flcﬁlg%tf‘i‘d usi ng patchi ng
net wor ks ac cAmatfien gmbadimere ofthb petisers irivention enbeniees evdrictyofemdnopn.  Fig. 6 is
an illustrative, cross-sectional view of a | el ded Chi p-on- Board nenory
modul e %8%“2 Sdf“ﬁ%'ﬁ{nfé’s@ﬂlémé%afwesﬁ ey YRGRRRRYS Brpanss . 7 is”an
i 11 ust rRirdem AdepssWiansr (SIR AN, DoaBleBRRd Rate B Y t8DeHAS AGfpAREI Ng to one
enbodi nent ?f t he present_invention. Fig. is an illustration of a

t op- vi eRREKRAdesERRsd ChimenBeadfabrieatior msthodh Thespimotulpemiay ussemmmbered to a PC
board bigingaraRdcdi g, thOmBROI R REPATEBREA 8115 0. PARSEALN, Aygnt i on.
patching methods are described in the above referenced patent application, “Methods and
Apparatus for Patching Memory Modules,” which is co-pending and of common ownership
with the present application by US Patent No. 6,119,049 inventor, Charles 1. Peddle, and may

be used to fabricate the Chip-on-Board memory modules.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate vérib‘us embodiments of the present invention .
and are a part of the specification. Together with the following description, the drawings
demonstrate and explain the principles of the present invention. The illustrated embodiments
are examples of the present invention and do not limit the scope of the invention.
Fig. 1 is a flowchart illustrating a method of manufacturing Chip-on-Board memory
modules according to one embodiment of the present invention. : -
Fig. 2 is a schematic diagram illustrating a memory part that may be used to fabricate
a memory module according to one embodiment of the present invention.
Fig. 3 is an illustration of a top-view.‘of an unpackaged semiconductor chip with inline

central pads connected to a PC board base according to one embodiment of the present

invention,




Fig. 9is a flowhart illustrating a nethod of nounting unpackaged

seni conduct or chi ps according to another enbodi ment of t e Hyasedi06
invention. Throughout the drawi ngs, identical reference nunbers designate
simlar, but not necessarily identical, elements. DETAI LED DESCRI PTI ON OF
SELECTED EMBODI MENTS Chi p-on-Board nmenory nodul es fabricated using
partially-defective nenory parts or a conbination of partially-defective
and flawl ess nenory parts are disclosed herein. A conbination of menory
parts, which in one enbodi nent includes at |east one unpackaged chip, are
mounted on a_printed circuit board and tested. By using one or nore

sel ectivel y Figefd Biverspectiue side view abaGhiponiBratdagetoryemdnly acoidisg toa nunber of
fabri Catdn@@m@ﬁﬁﬁ@ﬁt%ﬁh%r ?eseJt?rﬁjeMo%at ed, e.g., unpackaged chips are easily
oriented, bonding w red are securéed, menory chips may be renoved if
necessary, efig 4Nsawidseup ofosdictianbviéw of iampickbganpes morBE®x FArts, and
pat chi ng, %!Fichni ues resu in a.variety, of functional nodul es.

t,.
Addi ti ona f?coé&a%‘?é’f‘eﬁ'ﬁ odiggentof fhg present iventigp. « he nodul e for aest hetic

val ue and pr BigestsiatilockfdidotgilhSirdliag b Bayodi 82HiS50r (‘Mnlip%iﬁbnts SEaCChiﬁ‘-?Eﬁ August 2006

The enbqdi nents. descri bed i nvol ve an effecti've utilization of sem conductor

chi ps orPogidnsmpary: mogge fabEesied ysingmrishisg networkd acoulingtevué embodimens oby r educi ng
their prRdisthdiveh@ises and various el ectronic system manufacturers which
are often able to utilize lower cost nenory and subconponents nmanufactured
usi ng | ess- t Fiarf Sailuseyivesrise saationat Gew oBashiélést CHip-gn-Bbard snefhoby owchar t

illustrati f assenbl | a Chj p-on-Board nenory nodule. As
shown i %Ioggg?&fﬁég}ggﬁgﬁﬁgﬁrﬁ%ot)tggﬂ’ieﬁnﬁ\é‘gcqt’m‘o_ several areas or steps:
mounting (skig(y it @jluspaive fiprgevt 6f LOhiP-bRBoakdSidnddy modtIE Recdrfhp to 81 COVering
(step 130 ..II)urlg]ﬁ| nounting (step 100), preferably, at |east "one unpackaged

chip is® Qe obhe gresent FHERIPTCi reui t board. In some enbodiments, a

ar £ s, Nor & bon Fi Rh 0P et 3k bed BB BRPRARREIE LY e
- made by ¢y te8 Ppdroard hese, acconlingse dnothan embodimentaifiHeasesert vemivh, di e to a PC
board. Fig. 9 is a flowchart illustrating a method of mounting unpackaged semiconductor
chips according to another embodiment of the present invention.

Throughout the draw.ings, identical reference numbers designate similar, but not necessarily

identical, elements.

DETAHED DESCRIPTION OF SELECTED EMBODIMENTS

Chip-on-Board memory inodules fabricated using partially-defective memory parts or
a combination of partially-defective and flawless memory parts are disclosed herein. A
combination of memory parts, which in one embodiment includes at least one unpackaged
chip, are mounted on a printed circuit board and tested. By using one or more selectively
settable liquids to mount unpackaged memory chips, a number of fabrication benefits are
facilitated, e.g., unpackaged chips are easily oriented, bonding wires are secured, memory
chips may be removed if necessary, ete. A number of different circuit boards, memory parts,

and patching techniques result in a variety of functional modules, Additionally, a cover may

_be used as part of the module for aesthetic value and protection of fragile parts, leads, wires,
etc.




of sel edc&fi vely settable nmaterial may al so be adde

Whi |l e many types of adhesives may be used to tack unpackaged die to a PC
board, UV material, i.e., material hardened by exposure vArgst 2040

wavel engths of light, is used in selected enbodi nents. Wen using W
material, different wavel engths of |ight may cause different |evels of

har dness. For exanple, light with 700 rim (nanoneters) wavel ength may
cause a certain liquid UV material to thicken, while light at 1000 run
causes the UV material to permanently harden. Accordingly, tools that

di spense UV material and emt light nay be wused in the process. Such tools
I nclude the PC-3D nade by Dymax. Wen nounting die on a PC board (step
101), a ri ngTbé¢ erseidauerntydesyibeéd ivalst en efftcdvé wilizhtfon qikahiesminttyr digadrt o

surround.the .di nd |d t.he die in place. Onge.nounted, the alignnent of
each ungiéec‘%gﬁ}é%oq% ﬁ?rﬁﬁ% SHUCOIPCRAPUfAsuEgs 'ibrf%,‘c"éﬁ QT PIOfHCHAn o885 1 ng of -
sel ect i und yaribat tladitodic syBteR hiadhfaslintROAEEh 26 ORDbINE uiiicRowd cs4r ed or

har dened %t eg 103). The hardened ring around each die keeps the die in

pl ace. Mf prashtssmanufisturqdryging despribghdlawlasnsemi¢padyptes memorissir r ounds:
to faci | tat gigt DR AchhPHuGlaihORhell ot Bh i boELy Settabl e
material is pfgaceci1 b_etc\_/veenueaagﬁggﬁlgwg?\?%sﬁ@l%%é%gg d?fﬁlr)ﬁ%;r?g}ﬁg odi nent ,

t he samimodules Alsskowraindig. ) the athod may bedivided inteseveraichtead oestgidmbinain®C boar d-

| di i ffel tivel tt abl
o eri ot B RhERR B Reetodl 1dofand oot BepdBbF vel y "t tabl 6
materi al usebutregmeeiing (sepdioe), prafbrdbhe aRcasbor thpadkestd GhipayRommd Gher  curing

t enperat ure, t.han,th teria sed around the die. This N 25 August 2006
conf i guP%H‘?%ﬂfCHRPB ‘ﬁ?mﬁﬁwgwﬁwm&@éﬁw‘tﬂw@e@%e maferidl nHEPEEER while t he

e - : - i Ol le, wh
mat er | a*noﬁkﬁhﬁﬁa@:ﬁaéeﬁ%egiﬁ?y pd. Mg 5&19%395\2%%@%?@‘%‘&3 &gk a£xanpl e, when

using W material, light" at a_ specifie harden the ring
around ¥dhesivrsanadgiy Dymak Eorparation, ate used, wesme dxemglies, to akidie lea FC boar d
remai nsyliguid. In other words, using two different materials allows a
| NSpeatd] _
menory part to be firmy tacked to the PC board, while being buffered, or
padded, physWbid¢ igny tgpe of hdhesieds|nyayfbe asad th eack unfaek@eOfic tdePEGokaar d t o which
It is r}]'%a d. Q\I tergea.tm/?gde{\;, I f the sane selectivel %/_set_tabl e material is
used undern a8 ten dalers _ Webycﬁxg?suf?éPée'Fﬁé‘?WB%d%H K&t insedign only the
out er  rselegted bmbbdimeats C Whicl 8diNg T9 nlaAdH=€ drek &k hﬁ{relen?th(% 53 f?%ﬂ 111%% )'a&sé or layer)
ste
erent 1evels of hardness. For example, light with 700 nm (nanometers) wavelength may '
cause a certain Jiquid UV material to thicken, while light at 1000 nm causes the UV material
to permanently harden. Accordingly, tools that dispense UV material and emit light may be
used in the process. Such tools include the PC-3D made by Dymax.
When mounting die on a PC board (step 101), a ring of selectively settable material is
preferably used to surround the die and hold the die in place. Once mounted, the alignment of
each unpackaged chip may be adjusted (step 102), after which the ring of selectively settable
material disposed around the chip is cured or hardened (step 103). The hardened ring around
cach die keeps the die in place. In some embodiments, the ring is higher than the die it
. surrounds to facilitate the addition of bond wires.
A layer of selectively settable material is placed between each die and the PC board.
In one embodiment, the same settable material that is used between each die and the PC board
may also be used around each die or two different selectively settable materials may be used.

More specifically, the selectively settable material used between the dic and the PC

board should have a higher curing temperature than the material used around the die. This
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on top of the first ring of selectively settable material. This second ring
is used to capture the wires, known as bonding wires, whithugse#d06ically
connect the die to the conductive pads of the PC board. The wires nay be
captured by carefully placing the wires within the second ring while the
selectively settable material is still manageabl e and then hardening the
ring. The use of the second ring prevents the wires fromtouching the die
or other wires. After the bonding wires are captured, the nmenory unit can
be | oaded into a bonding machine that |ocates each die and, using an
automat ed program bonds the wires to the contact pads on the die and the
PC boar ¢op ton glgws thd materialiaeoun trestieto de badehed, wiileniranitennybétiveendi € t 0 t he

nodul e, | ' lon qf .t wires is nmade tep.106). If there are
any m sst?enag% or ?%‘;Eﬁﬁg\n}ér%énsﬁ%fdeﬁ W%ﬂwﬁﬁ'}‘f‘,ﬂg Wﬁ‘r%ﬂéi l’%‘&i“d’st ment of

t he bondpecflomvalaf)h will hasdedl therinpQirduad theldig wANOE @iteridNRtWidh the e Vi sual |y

| nspect ed ﬁ\gg’ifﬂ’fé%te .10@“‘éﬂ and if there are no mssing or broken wres
(det er ni*h% yremagins lagpid. | In ohsriwprds fusigs M difforentymaterialsaliows amt eri al i s

pl aced oo t8hé B8 REKEHLIRNRE ' p Lhi used on a
Chi p- on- Boa;-)td]hﬁtermry rrgdulé(;tﬁgay bebﬁ%mégﬁ%gbso egé%cdr%g&t%%é@?ig% s of the
package #bdthgandly famithesusfapeefithe Boboaid toSyhidi i isanpatd. AtteminiveRGfliear d  ar e

usual |y | . Lt acka or. unpack rts. As
Used hoparoieRRRR RS B It nedd odbled AR o i SRR SRR on of
pads ut hirderadmnlethe outeroinprod thiel selpctivebrsenabldiemef@s to the PC board. Preferably,
at | east one,set of. ds i esigned fqQr use wth an unpackaged part or
devi ce. Afte? S?cﬁaé)ﬂlégﬁﬁf Gwﬁ#ﬁm@v@ SBE%IF‘HH-G‘FHIBHY@E? &p {stepti@®) pat chi ng
processof wpeptht ekt rin®eiclettivaly LitsiteRhikriall T8is TRAIHY find % ubdd'§ baghfze frgd (Step

111) wusin gg;seri es of read/wite 6 25 August 2006 unctronalirty tests,
and def WEES ¥aPvHy a5 bppdieg witese whigh slepttically comfect thedid &f the tondectjyapads ofan be

Pt 1 o e e o b TR bR R ey b ng ° 1T
def ect i Urg Weilerthe felrctiyeivisemyble Amtchiekiestill mbnyablenid thed Bedenitd e A Chi ng
et hod S abiBe PbE medreqsnts i Wi s Rty e o Steyrise. Adache Al |
pat chi nprtiing hvifes|are saprered)ithicembiorydhB a1 @ Mt bdineSthchinOital NES and the
locates each die and, using an automated program, bonds the wires to the contact pads on the
die and the PC board (step 105).
After the wires are bonded, connecting the die to the module, a visual nspection of
the wires is made (step 106). If there are any missing or broken wires (determination 107), a
manual adjustment of the bonds (step 108) is used to correct the problem. The unit is visually
inspected again (step 107),-and if there are no missing or broken wires (determination 107), a
- small amount of selectively settable material is placed over the wires and hardened (step 109).
Any packaged parts used on a Chip-on-Board memory module may be mounted by
soldering the leads of the package to pads on the circuit board. Specific pads on the PC board
are usually designed purposely for use with packaged or unpackaged parts. As used herein, a
“Chip-on-Board” PC board may contain any combination of pads utilizable for connecting -
~memory devices to the PC board. Preferably, at least one set of pads is designed for use with

an unpackaged part or device.

After the memory parts have been mounted (step 100), the patching process (step 110)
* begins. Preferably, the module is first tested (step 111) using a series of read/write
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connection of other unused, functional 1/O lines. The disconnection and

. connection nmaybe acconpli shed by addi ng or renoving sol der Augugt 3

sol der-dots.” Another alternative is to add or renpbve a juhper wires. If
there are not enough bits to patch the defective parts (determ nation 111),
one or nore |ow value parts, i.e., parts with few operable 1/Q Iines, nust
be replaced with higher value parts (step 113) to provide sufficient bits
for a fully-functional nodule. As used herein, the "value" of a nenory
part refers to the proportion of functioning, as opposed to non-
functi.oning, input/output lines. A higher value part, used to replace a | ow
val ue pﬁmctionaﬁsfttestqoaxbdafdwﬁmm libdsesrenidermitfied gIf ﬂfe&lb%ﬁve(lﬂrtemn]:@@)ltclibﬂf ore the

it abl SRR an Wi A rshabdieg Be P Bh ol oty MOHEL  onal

modul e, ahdBC beddlagod @ased J@wgmaeaaefee@\tdpaﬂs@fegqeé)s AsHeRh 804 . Preferably,
the nodule is fjrst _placed under a hi 3h heat and hi gh voltage test called

bum i n {§pEned.ihy patching I’ﬁ?ﬁ?ﬁ*ﬁ“ﬁ‘&?“ﬂ@ Eh04P eyl corpending pefeatappheatiayi ng

pr ocess «“Qethbd SnEASRELRTEE R . e" failures to occur in
the oven. If a farlﬁﬁltaoccurstd |ng rt%fmr?%ﬁﬁs %%%?'!rﬁeé\atlon 122), the patching
process (stébpmfml)gfedmrlumrenmmhddlsdmenmmﬁfm@dd@mwsaml&lbep 100) is

repeat e p u test (det tion As
i cat optilol oPol B EalARGR T pio B Rt el N S B 56 2t ot
menory adtbmpkshedBsaddingar tmmlsoﬁadcmh&mlmdo@umﬁmemmm it hexddi e and t he
PC board. This buffer, may be valuable during the bumin test to prevent

damage PICPRY UNPPSMIfSed by unequal thermal expansion coefficients of the
di e and the PHefRQa bt erldhSh Bitth Batdh e IDEELVE hartOd %ﬁﬁhﬁtoﬁﬁlﬁv%éo?bl € testers,
whi ch may be used to tes menory in the formof die, chipd (packaged

part s) , mardownalug pasts, igu@arly wish @rWsOpalrabieé/@rmmnwst e replaced-with-higher 25 August
2006 kW]] [ avai | machi nes used
for bumin ta{étgI S{$q1%rt58rd$ v?nhi;ﬁg{éﬁéndsl a(frl%gmgpfﬁ‘%&ﬂ%ymoaﬁé fgo"r%fhelr Y™ known in

t he ar tthe Oradue” af mdmbqpaas&"es td mepiap@momoﬂmﬁdnoﬁdlg;ardﬁpmd fo@pn122), an

I ndustr tan
#in %xomng, mput/output lines. A higher value part, used to replace a low value part, must

pass through the mounting process (step 100) before the module can continue on to the
patching process (step 110):
After a suitable combination of memory parts and patches provides a functional
module, the module goes through a testing process (step 120). Preferably, the module is first
- placed under a high heat and high voltage test called burn-in (step 114). The burn-in test
(step 114) accelerates the aging process of the electronics and may cause “early-life” failures
to occur in the oven. If a fail occurs during bum-in (determination 122), the patching process -
(step 110), and if needed the mounting process (step 100), is repeated until a module passes
the burn-in test (determination 122).

As indicated above, the uncured adhesive liquid that remains under a select memory
die serves as a thermal and physical buffer between the die and the PC board. This buffer
may be valuable during the burn-in test to prevent damage to the unit caused by unequal
thermal expansion coefficients of the die and the PC board.

There are a number of commercially available testers, which may be used to test

memory in the form of die, chips (packaged parts), and modules. Such testers are commonly




paraneter test, called a "four-comer" test, is perforrredéstep 1%2(2?;3,
testing the conbinations: high voltage/high signal |evel25 Apgist 3t age/ | ow
signal level, |ow voltage/high signal |evel, and |ow voltage/low signal

| evel . Thi's test assures nmenory nodul es that pass a nunber of subsequent
pattern tests (step 123) will run the sanme on any notherboard. If the
nodul e fails either the paraneter test or the pattern test (determ nation
124), the patching process (step 110) and testing process (step 120) are
repeated until a nodul e passes the paraneter and pattern tests

(determ nation 124). |If desired, a cover can then be added (step 131) to
prot ect kppwn methoay: Héditionaliv gominercially puailabllemiaciinéstusgd forburinén tests,f ace of t he

PC boar . [ t he .cover .provides ESD (El ectrostatic

Di schar gggdlﬁr}%%ﬁg&si&gﬁ%gb%%g%%?@E%otﬂn'gc%esmhot act as a heat sink, i.e.,
t he cover do@scawinoduieisdses ke biFrmtyst (RicnBinatldac 2R), e Rasst9fstalidgd | may be '
carried _out us%’ng a'?]uéo ted chinery for fabrication, patching, and

testi ng PRAPSEE sk caflgd VARSI i PRt d 2hh ERimedle SAmPIntioRY ammred to
di Spens GigaROUSC/HIN SeSFle Rl i loitaAbly Al ket ol SoltaBOREh PRI, PAr LS L0 @
PC board, connect 1/0 bit lines to |I/O output |ines, performfunctionality
tests, aidlgmvoliage/lpwsigaekievel Thistest assures memerymoduls that pase dinmmber of t he

di spensg | | QUi | of nmenory parts to a
PC boar dm%@nﬁti%ttﬁgés%ﬁggpbﬁ?'s fv?}ﬁ]élg t]%éos%f %ﬁgn&%%p&hp%és perform ng

functi onal i t1f thegsadule faids aitherché fpeaneadrasse or thie patfeinntest ddepnfinatidn 10%),akwer, etc.,
may be r.f.or med ugl Ly. .Anot her enbodigent of the Chip-on-Board

fabric agﬁﬁ hﬁn%)?r(?‘(‘:eégg@p gﬂ%ﬂd PRI Ryocess gg? 326%%?8%% &P‘i“d"r{“%jﬁ’?‘* RE§¥®mat ed and
manual ihapafamefek gnd patterd t@ts3gdi@MBatién ¥2H9r am of a menmory part that may be
used to buiII(cfi a.menory nodul e as described herein. As shown in Fig. 2, the
menory part ¥ SBEFdEpYe&an he keaddedigtepdy 1o progskihe memprypars andalhber of

| abel edeRbssl dirdl HhewR it ( sl R i.ze or shape,
and thee)gians (ZO%O%y be Igg{:téteggb%?ﬂ dé?llié({r%eca %%ln on’ t?ﬁ%ovg{yrf’ g!gés of the
sem conBYe (Blectrastatie Dischdrged provdetiahtotthemoéuie byt doas tiot 6@QA0 ) héas sinkde., There are

i ne” RESSR, BB b drSE P ma | ni  ne Nemory Mbdule (DM, BOA'(Bal
Gid Array),Thetpeocessof §i e il be caricboubugins huteRA&i machinery for fabrication,

patching, and testing purposes. In one embodiment, automated machines are programmed to

ldiSpense one or more selectively settable liquids, mount memory parts to a PC board, connect

¥/ bit lines to /O output lines, perform functionality tests, attach the protective cover, etc.

In another embodiment, the dispensing of selectively settable liquids, mounting of memory

parts to a PC board, connecting I/O bit lines to I/O output lines, performing functionality tests

as described above, mounting a protective cover, etc., may be performed manually, Another

embodiment of the Chip-on-Board fabrication process, shown in Fig. 1, uses a combination of

automated and manual labor. ,

Fig. 2 is a schematic diagram of 2 memory part that may be used to build a memory
module as described herein. As shown in Fig. 2, the memory part (200) may be represented
by a block (201) and a number of labeled pins (202). The memory part itself (200) may be
any size or shape, and the pins (202) may be locatéd at any location on the surface of the
semiconductor materiql from which the memory part (200) is made. There are many types of
memory units and technologies, ¢.g., DRAM, SDRAM, Single Inline Memory Module
(SIMM), Dual Inline Memory Module (DIMM), BGA (Ball Grid Array), etc. In general,
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these nenory units and technol ogi es performthe sane functions, and are
described by Table 1. Table 1 Symbol Type Description A[4> &pgust 2006
I.nput - Synchronous Pin definitions; a function of array size CLK :
| nput - G ock Master C ock input CKE Input-C ock Enabl e Activates. CLK when
hi gh, deactivates when | ow RAS# | nput-Synchronous Row address strobe CS#
I nput - Synchronous Sel ects chip when active CAS# | nput-Synchronous Col um
address strobe WE# |nput-Synchronous Wite enable strobe DQW Read node -
controls the data output buffers DQM JH# | nput-Synchronous Wite node -
masks data frombeing witten DQx:0) Input/Qutput-Synchronous Data 1/0
pi ns Vc these/mempPrywaits pidrichBelpgibspeplions tHeaimé fuactivns, and/ae Qeschbai@ywRr pi ns
Suppl y Qi ns for the output buffers As shown in Table 1, a variety of
signal s function together to read data and wite data wusing a nenory part
(200). In particular, these signals allow a host device to activate a
menory part (200), access a particular nenory segnent defined by row and
colum, wite information to the f8#®ly cells, read infornmation fromthe
menoryfc etlc. Fig. L[S an 1tjustratiom of tgp=virew of—an packaged
menory rﬁ%”ﬁv&lt ln-11 ng?p%:entral ads connect g)(fglctﬁdﬂg’gpri nted circuit board
base. AdlmObown ijinpit$yndronbhe inpuItPiatleﬁnitmm‘s;mﬁmcsibﬁﬂﬁirSaysﬁzeg., thefsignals
of Tab —ray-he—copnected—to—a—hest—gewvi-ce—by—bonding—wires-—{303)
bet weeh hRs (3035‘9"31\61?"% unpackadetﬂa%m@“‘ﬂ?&ﬁ (301) to pads (30R) on a
circuifckeard (30apu-ClRe Basle (30)A&: i ' y] be
pre-w Led-to aligéij)a host device t%&gﬁﬂ?{m%m (i Ié)({ztgatlE= eﬂérrrlelgr’r%rs/ part
(301)-. | Bp&¢i fi cdngpt-Synchronevor y pdrRow B@aepsstwbe Fig. 3 is an illustfation of
e : . £ 4 /. 2000 ephaonmot + A~ ~f QO _OFC A
goggys eg4 €Ibo II{E&LSYA&KOH]H&S MTENOT yseié%tlstchib%”\ﬁ\éﬁaai\{rlelcuuux, OF—F—zo—7% gUSt

CAS# Input-Synchronous Column address strobe
WE# Input-Synchronous Write enable strobe

1 DQM# Read mode - controls the data output buffers
DQML/H# | Input-Synchronous Wiite mode - masks data from being written
DQ(x:0) Input/Output-Synchronous | Data I/O pins |
Ve, Vss Power pins Supply pins for the core
VeeQ, VssQ | Power pins Supply pins for the output buffers

As shown in Table 1, a variety of signals function together to read data and write data
using a memory part (200). In particular, these signals allow a host device to activate a
memory part (200), access a particular memory segment defined by row and column, write
information to the memory cells, read information from the memory cells, etc.

Fig. 3 is an illustration of a top-view of an unpackaged memory chip withi in-line
central pads connected to a printed circuit board base. As shown in Fig. 3, the input and
output signals, e.g., the signals of Table 1, may be connected to a host device by bonding
wires (303) between pads (304) of the unpackaged memory part (301) to pads (302} on a |
circuit board (305). The pads (302) of the circuit board (305) may be pre-wired to allow a
host device to effectively utilize the memory part (301). Specifically, fhe memoyy part (301) |
of Fig. 3is an illustration_ of a physical embodiment of the memory part (200) schematic of




Fig. 2-attached to a PC board. As illustrated, the pin numbers (202) of
Fig. 2, representing particular signals, are also i || ust r 3t Adgush2@¢d 3.
Fig. 4a is a perspective side view of a Chi p-on-Board nenory nodul e. ,As
shown in Fig. 4a, an unpackaged nenory part (402) is attached to a PC
board (401), and wires (403) connect the signals of the nenory part (402)
to the circuit board (401). In order to protect the wres (403) and
unpackaged die (402), a selectively settable liquid (404) is dispensed

ol ose-up or ossTBeArrbpd o PERERR A ERSLER EwaRE QRARTER %o a'pc board.
As shown |mmﬁ%qmngwmmmMIu@papkagﬁﬂummﬁkdﬁAﬁQB is mounted to a PC board

(411) using seyveral sectl f .sel ectjvel tabl e ter al, wherein the
npackaged par i iy Ty RReHE eV o Chiromboipe o R A owi it onduct or

chi ps or diig 4aAnhinpsdkaged Giidnny pdrt @ed)d¢ ittaviRldyto a PEt Boakl (e01rypetxﬁrvmb dp31L4) is

Crrhoal mont STEE RS pHRA T QLT (LA 9?‘@%4@»9@3&%&‘8?% PRk ey

remains | l»ﬁbﬂsmosm UPpakh€bE Slie4 () yasdeleativeB @ itdbaligiid (40D G dijcRe Brolie

unpackaged 4 P board 41%% In order to tack the unpackaged
part (412) { é’?@%ﬂgﬁgd’ % gty ang or layer) of selectively settable

- material (413)F1 S4plsaL E18scaAlpObd-sédibnad STelv Bt B urPhckh, RAGIKRARS apey t
(412). After thg unpackaged part (412) is co”fﬁctlgﬁggﬁented the ring of

sel ect i velbgardeds shpwa in Figehy aynppokeend nag (Kl &éﬂ@@fﬂdt‘%%@wﬁléﬂ@ H%;na he

unpackagegeRal sockidrs2of defock Ee@aﬁ@%ﬂa%rﬁﬂ% ddinbhdRRgk! part ght of
this flrste 61'413 may\t;éﬁay hi gher t han tﬁglun a%taged $- %? t hus

al I'owi ng ls@ﬁa?/ fily bWi wé@t ligitedb oy sespicqnducter ghips qra%rA ézslge)cuw %thfebu(;m ng
t he unpackaged ma&%ﬁf (4(45%2131&06&‘%&%&%&5 rﬂiﬁpzﬁﬁz’ig@@ ﬁg’m%fﬁdftﬂerﬁj bdatd {9

sel ectively settabl e materi al covered wth a second rlng (or

| ayer) of hs@n&ftmhpélr@engeﬁnsmtéemﬂ @f mctl(fdn sptablpmnagerialc@ iy reraies leﬂwd t he
gngLPg|“%%§@§¢§%§91ﬁ;&§engﬁgﬁgﬁgﬁgg§gﬁgy¢%1¢§m%%% ?&{Vﬁ%ymnres 415) may
be capturéll).By trapping the wires (415), the process of connectlng
areat |y TactliTaran ph HRRRHBGEs petof 8 More B by A SREEIDATI 2 ar e
each bonstlesgvely satabld bjterial (413 ist placed econd the peyinwfer |t tapacktageds part abl e
mat eri al m%)(.i)Aﬁtep th%\{lﬁiaa%kaged part (412) is correctly oriented, the ring of selectively settable

material (413) is hardened, thereby tacking the unpackaged part (412) to the PC board (411).

Additionally, the height of this first layer (413) may be higher than the unpackaged part (412),

thus allowing bonding wires to rest on the first layer (413) without touching the unpackaged

part (412).

After being hardened, the first ring of selectively settable material (413) may be

covered with a second ring (or layer) of selectively scttable material (416). By placing part of

the bonding wires (415) within the second layer of selectively settable material (416) and

hardening the second layer (416), the wires (415) may be captured. By trapping the wires

(415), the process of connecting bonding wires between a unpackaged part (412) and a PC
‘board (411) is greatly facilitated. During this process, care should be taken to separate each
bonding wire (415) within the second ring of selectively settable material (416) to avoid
shorting wires (415) together.

Fig. 5 is a block diagram illustrating a layout of major components of a Chip-on-
Board memory module fabricated using patching networks. As shown in Fig, 5, the memory
module (500) comprises a printed circuit board (501), memory parts (502),
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shorting wires (415) together. Fig. 5is a block diagramillustrating a

| ayout of major conponents of a Chip-on- Board nenory nodifi AugushZG0at ed
usi ng patching networks. As shown in Fig. 5, the nenory nodule (500)
conprises a printed circuit board (501), nenory parts (502), 10 25 August
2006 patching networks (503), resistor elenents (504), capacitor elenents
(505), and interface connections (506),wherein the nenory parts (502) may
consists of, but are not Iimted to, packaged or unpackaged nenory parts.

Addi ti onal : I ri el o VOl t [ 0 ars,

i nduct or s,le%]ﬁgg %&%ééégﬁf)’o%%&%rnggg&?%@@rc%{%\atm%arleieérfegc k@@i Fillngr %I’%e &fc. , may
be nount ednrediont §06), wisanin tHeomeaofy5@ity (STPhmayp consiss af,diut areindt loiteddo,( 501)

uses sever I 4f y reaf e..a ml,ex etwork of el ectrical
patns. and PRuafid o s Bafl P Rt Bt 0 Rl S | cat i on
of a functvpiagakegniatooy indmtas pbise lskeablobhenipadiffremiyl detkwiivérs, ofGG8gy @nd

partially-_ defective r rts (502). There are a variety of nenory
products {ha tegrrg)yth %Hcglgggﬁ%fsgg"usi ng the nodule (500) illustrated in Fig.

-5, e.g., Singl €hd piisiterieciMaittioyd NGO wed Sivdf) differead laddrine dMesm rayconidbstul e
(D1IMV) am,c om Access Menory. ( DRA Syngchr onqus nam c . Random
Access I\/eDé%er( %% cal pafhs “3nd cé’gﬂ%’%/‘%é ,po’r?g‘ongwgsﬁ@ﬂ%’ FSIQ?ed% @E’l@ Hemory part
of Fig. Bbrieatialbfa Ambrivmbl mkendrg erodact Siking ehe parthing a&aorke (53 pindParallPpi t s,

‘i.e., an -electronic, or ic, 1 or 0. Asingle bit or group of bits,
i.e., byt g?fg%?al,emgfycpa,ﬂsbﬁ ed and accessible in menory, provide

i nformation ﬁi "ﬂ&iéd[@@fjﬁk@@fm&ﬁﬁﬂ?@&;dg&@ﬂhﬁﬂ?y&ﬂ@s@ﬁhﬁkw tﬁé(;n)‘abd:ltﬂ@((_?bgrs L of
runni-ng o t he .. st eVv].CE. ne SI gn e.d., X In lapbl e , O
t he menor{fushaled in ‘3'052‘?'g'F$1§§le B';[m%?’émo (Mg@g? @M@: Mie Meparypat chi ng
net wor ks X168i39 -(DIVIRI),P B eiie) RaRGINVOLdeSss (IBrBdry CIRANE SSyRchr&idbl G5ynbgfe Of

traces, etc., that allow gne 1/0 signal |liné to be substituted wi th anot her
VO si gnal R4da@ Asgessivismeony (pLRAM) etsniigcnsl) wemeny pais: 6.2+ the memonerat &n at one

or nore dgsixeabRt hobtURRkd BRfre MHAEREARHNr moRFiRALS Bh DStk U168, 4ses nor e

controll able rre_rmré_ parts (502) than past patching solutions, ®e.g., the
sol ut i onsorgk ds@ngle gitjop 298P PA Pl i.c-NbYte.oyard octpsiored gnd accessible in memory,

provide information significant to the host device and software applications running on the
host device.

The I/O signals, e.g., DQ(x:0) in Table 1, of the memory parts (502; Fig. 5) are
connected to one or more patching networks (503). The patching networks (503) comprise a
collection of traces, etc., that allow one /O signal line to be substituted with another I/O
signal line by manually or automatically changing the connection at one or more designated
locations. Preferably, the patching solution uses more controllable memory parts (502) than
past patching solutions, e.g., the solutions presented in US Patent No. 6,119,049, to
accomplish another process for pafching memory parts. Some examples of patching
networks that may be used include 2-to-1, 4-to-1, and 8-to-1 patching networks as described
in the co-pending patent application entitled, "New Methods and Apparatus for Patching
Memory Modules."

Specifically, the memory parts (502) shown in Fig. 5 allow the host device to provide a
number of additional read/write control signals, e.g., DQM# in Table 1, that eliminate the
need to steer CAS (Column Address Select) and RAS (Row Address Select)
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acconplish anot her process for patching nmenory parts. Sone exanpl es of
patching networks that may be used include 2-to-1, 4-to-335 Angust 80Q60- 1

pat chi ng networks as described in the co-pending patent application
entitled, "New Methods and Apparatus for Patching Menory Mdul es.™
Specifically, the nenory parts (502) shown in Fig. 5 allow the host device
to provide a nunber of additional read/wite control signals, e.g., DQW
in Table 1, that elimnate the need to steer CAS (Col unm Address Sel ect)

and RAS ( r.ess Sel ect 25 Auqusi. 200 signals to e.nenory parts
(502) use?8 %ir%\d[gé “hRgY Fﬁ%?sé%)d?seﬁﬁﬁﬁéh‘ﬂ%%ge%ﬁ’%m{yﬁm 9502) hgay o
substi t ut euskditd eubstiretotfailed ondnpuy suiptiarskard e samercadfatié WiittoP sigealy 4sothe Si gnal s
as the nemory part 2), whose output they.are.replacing. Typical nenory
parts inclﬁ%gw8%§#gmoseaﬁﬂm§r2kh?g %ﬁgﬁ%}%?@m@om p e@cﬁ’ﬂethe art
to build ngivies, 6MxB)cnd SIMxBnmeeryapartd toinohiyeuss® il e & doll baild 20ory

fabricated ucg{lng the patching networks (503), all 1/O signals are sent
t hr ough r €PN %Snce net wor ks (504) that provide a buffer between the nenory

pﬁrt (502) andli hpeszS Bofd@a/hﬁmoﬁcmeétﬁ# (600} ﬁeﬁmsmgotg@@atsthﬁﬁg sawpRaent  of
the nenor . i S roup of capaciigrs ich serve to
stabilize #ﬁﬁ’oagm?é“gﬁ%ﬁﬁe? @P@&Mﬁ%‘%}w E%@Wﬁﬁéﬁ@rtyétﬁﬁ?%‘fe@%%r%‘&m% novi ng
most  hi gh the Bepem eyt G0RrdndittetostiiviB acckRimp tHE¥RYenREE Wnoththéripdhgk baRe
connectlonsWQSOG n .the nenory npdul e £500) to be conveniently

pl ugged i At %@@FZ%W&%%%HE&?P%W@@S Vhggh %r‘f?o@tsmgﬂ‘@? &8 POTHF ough t he
connect i ORuppi§ignal & kadiaMdnidy ipsrt B3ODELY RmbTihe hdthigH AdyubiRe BRI Yoi@dul e
(500) as herein above described, etc.” For nore detailed infornmation

r egar di ng BAFRKPHY: net wor ks (503) and processes, a reference may be made

to US Patent Nope Biell@ BhRcARY (fdﬁ?erﬁgreﬁﬁerﬂ&ﬂ&yﬁfgdﬁ[@tﬁ(ﬁ)ﬁm ﬁ&h@éﬁﬂml ntitled,

"I nproved Patching Met hods and ‘Apparatus for Fabricati mory dul es.”
Fig. 6 isPhgeEsd ipigsp epprpRriateqonaestienadavice @hp host deviest Through the dersection.ghon- Boar d

nenory  mMpgilisyiceAs a0 RV ietast WitiPthe @heg{o@ A go)éag %aﬁ‘%ﬁ?@%@ 8% da|(’1 30 1)

as a base. Attached to the PC boar

unpac kage&opapregleagaisniormatiop aegaiding patchingmyptworks (503) and processes, a reference
may be made to US Patent No. 6,119,049 and the co-pending patent application, entitled,
"Improved Patching Methods and Apparatus for Fabricating Memory Modules."

Fig. 6 is an illustrative cross-sectional view of a shielded Chip-on-Board memory
module. As shown is Fig. 6, the module (600) uses a PC board (601) as a base. Attached to
the PC board (601) are packaged parts (602) and unpackaged parts (603). In particular, any
combination of packaged parts (602) and unpackaged parts (603) may be used. In some
embodiments, at least one unpackaged part is used (603).

Covering the memory parts (and any other electronics, leads, wires, etc.) is a cover
(804), which may be mounted to the PC board (601). In at least one embodiment, there is no
electrical or physical contact between the cover (604) and the memory parts (602,603) such
that the cover (604) does not act as a heat sink for the memory parts (602,603). The cover
(604) advantageously increases the security and aesthetic appearance of the module (600).

Fig. 7 is an illustrative top-view of a Chip-on-Board memory module. As shown in

Fig, 7, a cover (704) is attached on one or both sides of the module (700) using rivets (707),
or other fasteners, that attach the cover (704) to the PC board (701). As an added protection,
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conbi nati on of packaged parts (602) and unpackaged parts é?OS) nag be used.
In some enbodi ments, at |east one unpackaged part is use¢d {885} 20@overing
the nenory parts (and any other electronics, leads, wires, etc.) is a cover
(804); which may be nmounted to the PC board (601). I'n at |east one

enbodi ment, there is no electrical or physical contact between the cover
(604) and the nenory parts (602,603) such that the cover (604) does not
act as a heat sink for the nenory parts (602,603). The cover (604)

advant ageously increases the security and aesthetic appearance of the
nodule (600). Fig. 7 is an illustrative top-view of a Chip-on-Board nenory
modul e. ajgsowid plene pfithe PChoard (7(H) moy be mideQd rornectad bacdrabrorivets(0)r bot h si des

of the dul e ,(700 ' rivet.s (707), .or other fasteners, that attach the
Cover( TosHiog gle/ciadn o o e & s of Sl Qtete s SR NBHS Shatgdo 8 At
2006- a Wu&t&i&&)i@dbmtgbﬁthmobma}fofénﬁ%%dgn@éfth@ﬁmaaéﬁobp HROMRFt tO one or

nore rivets (707), touching the cover 4), thus providing a means of
di schar §7949 2lapproxidecehysiselprqtection ioragy slectronics, wirgsggic.( wsed tor qresertha i ¢

Di schar geinory Radulé P]‘ébﬂ Mgetpé infertide Qﬁﬁ%g&st(l?@ﬁg,rﬁelgfﬁb&lé Z'Bgée conitedOVer

(704) al so provides physical protection to an ectroni wres, etc.,
used. t & avalgyies, elze tvemetherboandiof achost7lRike, eigsippal to neadiand wrifeafernetiomect | ons

(706), %@Fﬁgmlgmoﬁg}og&?@g} ed to any device, e.g., the notherboard of

a host equi ppe ‘and wite information to the particular

menory nodul Bg(&i3Gh illusirgiondf b fopaiiew bff daSinpatkh@a serhicandutor shipwitlpf an
unpackaged sem conductor chi %va'th perineter pads connected to a PC board
base. ABTTERGFHPafscoppesteddo a s boprd basea g ghovariniFig Seencinprckagedp (801) may be
at t achegenbiBor@uéibr RAEA1 R kthbhSd i ' i ' I9m 3.
wherein bolndi 1rllg Wi 32(2 ()éo%ﬁ)er?ay be ﬁtﬁﬁa%‘{\ag‘g&t?%%ﬁﬁ’gggg%%ﬁ@%?’ t he

unpacka§d3, vdsroin pading varay (§hmay BORtachsfl betwuserPmds (304plof tBOSIpackTfrd

i1l ust r%gmlg%d@égb%g?f%&ﬁ%{@&awnf i guration of pads (804) on an

unpackage p ads (804) are distributed around the
peri net er ofThelhibustapacdfdted shaws anoth&bhfigiviticn of padsi (8045 ah byunpadkagedt er | ayer

ar r angoREE 0Dy VBEFR et B (AL S pERBRA B bt o BorRGREs Bt o
8]'5 hle: Ir :g pwgl)?f Qlbre gpeciricdally)an oftedayer biYfdi (BObYdGR MreflayR 3¢ ads (Bt OF the die
' shown in Fig. 8. The arrangement of perimeter pads (804) shown in Fig. 8 is in contrast to |
other pad confi gurations, e.g,, the inline central pads shown for the die of Fig. 3.
In general, the use of selectively settable material may greatly facilitate the process of
attaching bonding wires to unpackaged chips for any variety of pad configurations. By using
selectively settable materials, as described herein, bonding wires can be positioned, physically
- separated from other wires, readjusted, protected, etc. | |
Fig.9isa ﬁowchart illustrating a method of mounting an unpackaged semiconductor
chip with perimeter pads. As shown, the method of Fig. 9 is similar to the mounting method
(step 100, Fig. 1) shown in Fig. 1. In particular, the method of Fig. 9 illustrates a method of
| mounting unpackaged semiconductor parts, e.g., the unpackaged part (801, Fig. 8) shown in
Fig. 8, which have one or more layers of pads around the perimeter of the unpackaged part.
As shown in Fig, 9, the method comprises mounting a die on a PC board (si:ep 901).
This may be accomplished as described for Fig. 1, wherein the alignment of each unpackaged

chip is adjusted (step 902), after which a ring of selectively settable material disposed around
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In general, the use of selectively settable material may greatly facilitate
the process of attaching bonding wires to unpackaged chi p5ABRSIANP variety
of pad configurations. By using selectively settable materials, as

descri bed herein, bonding wires can be positioned, physically separated
fromother wres, readjusted, protected, etc. Fig. 9 is a flowhart
illustrating a nethod of nounting an unpackaged sem conductor chip with
perimeter pads. As shown, the nmethod of Fig. 9 is simlar to the nounting
met hod (step 100, Fig. |I) shown in Fig. 1. In particular, the method of
Fig. 9 illustrates a nethod of nounting unpackaged sem conductor parts,
e.g., tHeechpichedethapdmed (s89 P03 )i The hidersd oing ajonnd dacly dieGeepsiiiectic Aave one or
nor e Ia¥§k§ of pads around the perineter of the unpackaged part. As shown
in Fig. "9, the nethod conprises nounting a die on a PC board (step 901).

This may be acwamunbsdiarnesa MRS of sdifvdlPsertiilgmattriaMbph&idbetWdty &lch gnment  of
each unpackﬁgﬁj chip is adjusted (step 902), after which a ring of
sel ect i Wi 3pddha RGigard. nkhe spme setighls Getdevsgd baryeteaudigend heB6  the chip

IS cure@osi miafeBedsel 3ictRd 9%)&‘;?. oo Eﬁfe%ﬂ{%&gﬁ&e@%&@%ﬁc@%&eﬁﬁf di e keeps

the die in place. In sone e ment s, | rvely settable
mat er i amsqdsas gpsgubell dbeveneen each die and the PC board. The sane settable

mat eri al that, i n.each die .and the PC board al so be used
around each %ibgﬁ%#ﬁ}%goﬂgg%&ﬁgrw éﬁ?%g FELhE e agﬁ?ﬁg}gﬂoﬁl@aﬂﬁggﬁ;&@giare used
as descpadsen adtibbeard (Step O0eds iNByratel GFiaL 8, aC Py df@éled@i%lg@&ﬁbl% heudidf er pads
of the ungﬁcka ed parti1 nd, pads on a PC board SSStep 904), as illustrated
in Fig ™ ﬁ“?ea%?ovﬁrf %g‘?’@é‘ﬂgi"(}éqsfﬁg"é‘?‘i tegheoyterpads ofthe urpgckpgedpedd to cover

Lhe bongdpmos]. [ fer Ml GHRihErabin ik PP edentdaf (HIRAE kAAGHaPAr L | (St ep

905). After which a bondi n% machi ne rmay attach wres b e i nner pads

of an UHPsEIeedRat dPedspid PEdwardibtep 9041 By asivg §eddctpelPSifinble Byterisi (ag

sel ecti y&lybeagii@p! t el daa. escribed faor FH g. 4b), the possibility

of damagi ng wi refg?' 4&%’1g%ﬁ%ggé@hty(ﬁg?%%mé%{r?s’ 'frg’a&fg ?’fg%n“fy reduced. After

at t achi signibeantly nguseidr es bet ween t he inner pads of the unpackaged part and
of selectively settable

pads of a PG, board. (step 906),. another, |ayer
material may 8 aﬁﬁg@éif’% I%W%S between the inner pads of the unpackaged part and pads
- of a PC board (step 906), another layer of selectively settable material may be added to cover

the inner layer of wires and pads (step 907). After the wires are bonded (steps 904, 906), and
selectively settable material separates and covers these wires (steps 905, 907), a visual
inspection of the wires is made (step 908). If there are any problems (determination 909),
e.g., wires that are broken, shorted, out of place, etc., a manual adjustment of the wires and
bonds may be used to correct the problem (step 910). The unit may then be visually inspected
again (step 908), and if there are no problems (determination 909), the selectively settable
material, which covers the wires and pads, is completely hardened (step 911).

The process of Fig. 9 may be carried out using automated machinery for fabrication,
etc. In one embodiment, autdmated machines are programmed to dispense one or more
selectively settable liquids, mount unpackaged parts to a PC board, bond wires between
unpackaged parts and a PC board, perform functionality tests, etc. In another embodiment,

-the dispensing of selectively settable liquids, mounting of unpackaged parts to a PC board,
-and performing functionality tests as described above, may be performed manually. Another

embodiment of the Chip-on-Board fabrication process, shown in Fig. 9, uses a combination of

. automated and manual labor.
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the inner |ayer of wires and pads (step 907). After the wres are bonded
(steps 904, 906), and selectively settable material sepatafB8IshHocovers
these wires (steps 905, 907), a visual inspection of the wires is nade
(step 908). If there are any problens (determ nation.909), e.g., wres
that are broken, shorted, out of place, etc., a manual adjustnent of the
wires and bonds may be used to correct the problem (step 910). The unit
may then be visually inspected again (step 908), and if there are no
probl ens (determ nation 909), the selectively settable material, which
covers the wres and pads, is conpletely hardened (step 911). The process
of Fig. 9 nasbappaent thele oxists ayangy el Chipvad-Bdardaeinhiies niethads, Wit gyat i on,
etc. In_one,enbodi t, autamated machi nes are programed to di spense one
or nore us?e"k@&??’(ﬁ@@%@f"ﬁ%‘l 1, a pgber g‘,"’aﬁni‘}ﬂmﬁﬁ‘n‘gﬂéﬁgé@@%ﬁéﬁ@? to a PC
board, bheprgialtmieaivaeigseely bd&ﬁ@@ﬁ@ﬁ&ﬁa%ﬂ?ﬁys@d&ﬂbﬁfe?ﬁet@@éf & perform

functionality tests, etc. In another enbodinent, the dispensing of

* sel ect i VBparkaged pakand 3 RGbrand | Additiomally, gnaxir mprp layera gbstlegtvelssettable PC boar d,
and per Lokdial layf dREG A sk 1o : Pt be perforned

manual | y. 'Anot?l)ter ef‘3 o} ir?en%oco tﬁgﬁddﬂﬁ-%nap'%gggb%gﬁl ation process,

shown i senfipgpdugor paste.svhiclowselaivamdty of pad tonfrutationst eid itustrated aboxt, paddoay . 14 25

August jS. & rent, there exists a vari.ety of Chip-qn-Board
nmount i n?%&aﬂ@g‘é%ﬁ%@ﬁmﬁg art ey ggﬁ%egf?@élcﬁ"t?@fﬁgé(@s%%ﬁé:fg‘3i'n a number
of waysarolumd thapérintasdrat a dkabedibivi @ Big. B draky hdRbefiduddtionry advant ageously be

used as a thermal and physical buffer between_an unpackaged part and a PC
board. Addi t 5PEIFnE drseripsionigs eeen prpesnied oplyde lstratg anddesasibe abl ¢ mat eri al

may ef f gabddiBént dFenveatsh. t@is%@ﬂh%ﬁ@ed?&ﬂé’é}éﬂg%s%é oﬁhgﬁﬁéﬁden&isn WRge kaged
sem conductor parts, which use a variety of pad configurations.
i |1 ust r ereeise fapn discloged d Magy modificatinma endagdeticne mieqorghle indighpafitbe abaye be pl aced

in the : . j Jdn Fig .3), . anound.the. perineter of a di.e
(as shot(\/g\:lﬁ&itﬂ%r E?ngfﬁgﬁdq%ért%gen%&%%ﬁéﬂre ’%Vgﬂ‘?‘i“gqﬁdsﬁ?%d’.ylﬁf%@hﬁwg 8%1“?‘?9 descri ption
has been presented only to illustrate and descri be enbodi nents of ‘

invention. It is not intended to be exhaustive or to limt the invention to
any precise formdisclosed. Many nodifications and variations are possible

in light of the above teaching. It is intended that the scope of the
i nvention be defined by the foll ow ng clains. '
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15 25 August 2006 CLAIMS: 1. A nethod of fabricating Chi)%-on- Board | ogic
nodul es using selectively settable materials, said nethoth ¢usyst 2&ong:
nount i ng unpackaged die using a first |ayer of selectively-settable
material; hardening said first |layer of selectively-settable material;
covering said first layer of selectively-settable material wth a second
| ayer of selectively-settable material; and capturing bonding wres
connecting said unpackaged die to a printed circuit board in said second
| ayer of sel gghipfgl y-settable material. 2. The nethod of claim1, wherein
part of said first |layer of selectively-settable material extends above
sai d unpackaged die. 3. The nethod of claim 11, wherein said capturing
bonding wires conpri sgfembd @eibRGiReEip-0f-bdiPIoR0 RYIAG uithd LRty Sai d second
| ayer of selectively-settable material, then “hardening said Ssecond | ayer
of selectively setttabf matprifiseseidajethodicomprigingaet hod of claim 1, further
conprising placi Neho§fing GlphdkGdel die GlileBHr] 147BL B L Rtively RETWE ReS/i d Unpackaged
die and said printed circuit board to provide a physical and t her mal
buffer. 5. The mehtiguingpaidtiirgilareraf selgpivelyispitablamgteriad| ecti vel y settabl e

mat erial between §akghg shBRACKAPGe1cHiGe1 AR AL Her Al ik QEkofid 1hfelbt Doard is

| ess cured than said £irst and second 1 ayers of selectively-settable

mat eri al . 6. schsBvelieetbls npferigi adm 1, wherein said selectively settable
material s conpri S@aptul‘r%BM? wirth SonnebfheZmid AiALELed ARG prifited Avci¥BlRQAG, Of
fabricating a_Chip-on-Board | ogic rm&ul_e usi ng selectively settable

mat eri al s, sé&tidseprad fred cEskepiveisHigble ma¥eli ng one or nore el ectronic logic
parts on a printed circuit board using said

2. The method of claim 1, wherein part of said first layer of selectively-settable

material extends above said unpackaged die.

3. The method of claim 1, wherein said capturing bonding wires comprises
placing part of the bonding wires in said second layer of selectively-settable material, then

hardening said second layer of selectively settable material.

4, The method of claim 1, further comprising placing selectively settable material
between said unpackaged die and said printed circuit board to provide a physical and thermal

buffer.

5. The method of claim 4, wherein said selectively settable material between said

unpackaged die and said printed circuit board is less cured than said first and second layers of

selectively-settable material.

6. The method of claim 1, wherein said selectively settable materials comprise

UV materials.
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selectively settable materials; selectively hardening areas of a

sel ectively settable material; attaching bonding wres be%%‘é%?sb% of said
| ogi c parts and pads of said printed circuit board; applying selectively
settable material to cover said bonding wires; inspecting bonding wire
connections; readjusting bonding wires; and hardening selectively settable
material that covers said bonding wires. 8. The nethod of claim?7, wherein
said one or nore selectively settable materials conprises UV materials. 9.
The nethod of claim 7, wherein said nounting one or nore |logic parts
further conprised al Agethedof fifaicsrisee Clip-parPeasd logic meduls uping sefeelttelzi r cui t boar d.
10. The net ho_gﬁégfen%kegglggﬁzdmgmrc%ﬂis&gj d nounting one or logic parts using

£l

said selectively settable materials conprises applying a quantity of a

sel ectivel y sett afficantingensrcr gpre elseitopie bgic ey k atred dreibearpasingsaidnd sai d
printed circuidecRRfHrbldhaterite NMethod of claim 7, wherein said mounting one
or nore logic parts using said selectively settable materials further
conpri ses appl yi nélestivslyantdpning aps of agelectivaly spieable matgdialy abl e mat eri al ar ound
unpackaged | ogi C R@kiis bodding WikEbdWRlNRs ﬁfsai@iogib Pared Gha MARQF Sdbrindd d

selectively settable material between unpackaged |ogic parts and said
printed circufitcub9&fd i s not hardened. 17 25 August 2006 13. The nethod of

claim7, wherein %iydlgsaécg@ews\é@ibren_ﬁaeﬁglemopasﬁ&%ang%é,ai d selectively
- settable material conprises hardening a ring of selectively settable
material around $gceling pesdikageePapsies part. 14. The nethod of claim 7,
wherei n one sel eclehdiRling boRkideaRleg ARt €rial is used. 15. The nmethod of claim
7, wherein nore than one selectively settable materials are used. 16. The
net hod of cl ai m 1Brdepipgseleptively seiablemptpriabihgt coverstseith badingvsesi al  used bet ween

8. The method of claim 7, wherein said one or more selectively settable

materials comprises UV materials,

9. The method of claim 7, wherein said mounting one or more logic parts further

- comprises aligning the memory parts on said printed circuit board.

10. The method of claim 7, wherein said mounting one or logic parts using said
selectively settable materials comprises applying a quantity of a selectively settable material

-between unpackaged logic parts and said printed circuit board.
11. The method of claim 7, wherein said mounting one or more logic parts using
said selectively settable materials further comprises applying a quantity of a selectively

settable material around unpackaged logic parts.

12, The method of claim 10, wherein said selectively settable material between

- unpackaged logic parts and said printed circuit board is not hardened.
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an unpackaged logic part and a printed circuit board is never hardened,
while when a selectively settable material used around sa&f 8ugnshaedbaged

|l ogic part is hardened. 17. A nmethod of fabricating Chip-on-Board |ogic
nodul es using selectively settable materials, said nmethod conprising:
nount i ng unpackaged die on a circuit board using a first |ayer of

sel ectively- settable material; hardening a portion of said first |ayer of
sel ectively-settable material such that said unpackaged die is secured to
said circuit board bﬁﬁasone of said selectively-settable material between
sai d unpackaged di B afbe Behed oflsim ) Whepranspid selesti cpipg 4réps pigpidened. 18. The
met hod of cl aiseRclively oflchdibriRidbhipriks kgl ng br R Ely QhtabhEthfGHal A¥Ghy -
settable material extends, above said unpackaged die. 19. The nethod of
claim17, furfﬂgwm63%§?P§FﬁﬁF appl ying a second | ayer of
selectively-settable material over said first |ayer of

sel ectivel y-settabl e terigl: and hardening sajd second | ayer of

sel ecti vel y- set t abfte etIB?#’OQIOfQ%mgsW'feE?IWﬁfe?FF‘é"elyB?}WHF Agteidl sdedconnect i ng
sai d unpackaged die to a printed circuit board in said hardened second

| ayer of selectiveh¥-s%%§ab e g@terhgg._zo. The met hod of claim 19, wherein
sai d capturing bondl ng W TE%d of i Wesingnosgthaipopssieetvely setpfdle BEFHBISNg wi r es
in said secongkd@yer of selectively-settable material, then hardening said
second | ayer of selectively settable material. 18 25 August 2006 21. The
met hod of claim 17, wherein said selectively-settable material between said

unpackaged di e ande.gat fethéd oitigigh 16] wieinta sBQaTA) LiBKIndRSa AscBBMsiesal and
.aim 17, wherein selectively settable

t hermal buffer. 2%@§$gg.nethod of %g . .

mat eri al  bet FREW B ph YK AGER e Lherd SaPter prrdentdewhilsitherd t “board is in
a liquid for mleclly sttdlehtdiaitsddlarothBshidudphckalddess®d parnt SHaderd@! ecti vel y
settable material ._between saigpunpackaged die and said printed circuit

board is | ess cur éa S af\dnerﬂilqdaf 8§,aélpg Chip-on-Board logic modules using selectively
settable materials, said method comprising:

mounting unpackaged die on a circuit board using a first layer of selectively-
settable material;

hardening a portion of said first layer of selectively-settable material such that
said unpackaged die is secured to said circuit board, but some of said selectively-settable

material between said unpackaged die and said circuit board is never fully hardened.

18. The method of claim 17, wherein part of said first layer of selectively-

settable material extends above said unpackaged die.

19, The method of claim 17, further comprising:

applying a second layer of selectively-settable material over said first layer of
selectively-settable material; and |

hardening said second layer of selectively-settable material so as to capture
bonding wires connecting said unpackaged die to a printed circuit board in said hardened

second layer of selectively-settable material.

20. The method of claim 19, wherein said capturing bonding wires

comprises placing part of the bonding wires in said second layer of selectively-settable

material, then hardening said second layer of selectively settable material.
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of selectively-settable material. 24. The nmethod of claim 17, wherein said
sel ectively settable material conprises a UV-curabl e mat&tfggust 2800 o

chi p-on-Board | ogi ¢ nodul e using selectively settable naterials, said
nodul e conprising: a circuit board; an,unpackaged die nounted on said
circuit board using a first layer of selectively-settable material,
wherein a portion of said first |ayer of selectively-settable naterial has
been hardened such that said unpackaged die is secured to said circuit
board, but some of said _selectively-settable material between said
unpackaged di e and?!-sai Ghecioeeed of B8t d7. wheseiy spid seipgtiyelirsetigblaavpter2b.  The

nodul e of cl aibgiwéén sah@p&ikhzeR die ar@fsa@arfhteli i cirdllic haAESroRbes %?Ah?ﬁ&d-l Vel V-
settable naterlallgxtends above sai d unpackaged die. 27. The nodul e of

claim 25, furtEPlEYEBri sing: a hardened second | ayer of
selectively-settable material applied over said first |ayer of

sel ectively-settable materi al ; and,aiﬁlurajity of bonding wires connecting -
sai d unpackaged di &~to 5iitethqd,of gipim 1 grhergin sglpcsively petiable matsadldeigewi res are

at |east part kad hipaska@liWicasd b sidked chandRnack in 5 8Ga@Rmhayer of .
selectively-settable material. 19 25 August 2006 28. The nodule of claim

25, wherein said selectively-settable naterial between unpackaged di e and

said printed circupd boHeOmghabl@simA 1R MRIERbaid0dectingy Bhble RikdRl - 29. The
nodul e of clajm 25, wherein said selectively settable material between

sai d unpackagBd™erraaid Hapackaeef dis andsaid pented gircuit Besad i lgss oyred saidifirgjdaver form  30.
The nodul e of oftdcREtVe Bettablaeda@kial. Sel ectively settable material between said
unpackaged die and said printed circuit board is |less cured said first

| ayer of selectively-settable material.

24. The method of claim 17, wherein said selectively settable material

comprises a UV-curable material.

25. A chip-on-Board logic module using selectively settable materials, said
moduIe comprising:

a circuit board;

an unpackaged die mounted on said circuit board using a first layer of
selectively-settable material, wherein a portion of said first layer of selectively-settable
material has been hardened such that said unpackaged die is secured to said circuit
board, but some of said selectively-settable material between said unpackaged die and

said circuit board is never fully hardened.

26. The module of claim 25, wherein part of said first layer of selectively-

settable material extends above said unpackaged die.

27. The module of claim 25, further comprising:

a hardened second layer of selectively-settable material applied over said first
layer of selectively-settable material; and

a plurality of bonding wires connecting said unpackaged die to said circuit
board, wherein said bonding wires are at least partially captured in said hardened

second layer of selectively-settable materijal.
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31. The nodul e of claim 25, wherein said selectively settable materi al
-.conprises a W/-curable material. 32. The nodul e of clai m 25Augise?®on sai d
unpackaged die has one or nore faulty input/output |ines which are
conpensated for by input/output |ines of another unpackaged die nounted on
said circuit board. 33. The nmethod of claim1, further conprising formng
said first layer of selectively-settable material in a ring around said
unpackaged die. 34. The nmethod of claim 1, wherein nounting said unpackaged

die further conprjses Posi tioni ng said unpackaged die in said first |ayer
of sel ectivel y-setthbl elhenpdils gi chim g5.qwherqin gaig selpqtivelirsetieblatmajasiat o sai d

printed circubbtwbpanshcRtOnie asPdatd prﬁl&ﬁQﬁédit‘b%ﬁrﬁpﬁﬁfdta@pffalﬁ/sigﬁraﬁf fhétnal S
har dened and hhffn perform ng said hardeni ng of said i'rst layer of
sel ectivel y-sétt%ble naterial. 35. The nmethod of claim 7, wherein said

| ogic parts conprise nmenory parts. 20
' 29. The module of claim 25, wherein said selectively settable material

between said unpackaged die and said printed circuit board is in a liquid form.

30. The module of claim 25, wherein selectively settable material between
-said unpackaged die and said printed circuit board is less cured said first layer of

selectively-settable material.

31 The module of claim 25, wherein said selectively settable material

comprises a UV-curable material.

32. The module of claim 25, wherein said unpackaged die has one or more
faulty input/output lines which are compensated for by input/output lines of another

unpackaged die mounted on said circuit board.

33. The method of claim 1, further comprising forming said first layer of

selectively-settable material in a ring around said unpackaged die.

34, The method of claim 1, wherein mounting said unpackaged die further
comprises positioning said vnpackaged die in said first layer of selectively-settable
material in a desired position relative to said printed circuit board before said
selectively-settable material is hardened and then performing said hardening of said

first layer of selectively-settable material.

35. The method of claim 7, wherein said logic parts comprise memory

parts.
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