M CRO- CASTELLATED | NTERPOSER CROSS- REFERENCE TO

RELATED APPLI CATI ONS This application is based on U S
woewviosioonal Application Serial No. 60/584025 eeit/Us10e8023270

"Mcro Castellated Interposer”, filed on June 30,

2004, the teachings of which are incorporated herein

by reference. BACKGROUND OF THE | NVENTI ON Field of the

I nvention (Technical Field) : The present invention

rel ates to packaging of highly reliable, high speed

conpl ex el ectroni NHCROW ASTELRATED INFERPOSER net hod

and apparatus for reworking circuits using a

m cro-castellated i nterconnect board with its rel ated

el ectri cal - Xl ' [ j

ackor bund OSSMEFERENCIITD REP ATED APFIYENTIONS |

small er the prior art nmethods of part substitution and

repair of circuitry create errors on existing hardware

and beCO"ﬁ‘né’sgbfndHt%h' §%§é&o_n'®.swir89i§tdr{a¢h¥> ication Serial No.

troubl es epal r circuitry and rew ri go

dev|6@ﬂ:'i84ﬂ25rergmesirj%droc€asueillateﬁ Inézrpesers, filed on June 30, 2004,

acturable and. o a.great extent .electgical
oS Aty sitinchaye iR PRIRIR UTlERe ne
product's end use. The present invention addresses a
nmet hod for incorporating these changes to surface
mount ed el ectroni cs. ABA&! UNBrObTHE {N 1dQ
nmet hod uses a custom hybrid part whi ch i nternal | y
i ncorporates the electrical wring changes w th nount
di eeld ef M irvientioh iTeaiihiesltEigldqyarts and provi des
environnental protection for the electronics. Such a
custom part is very expensive, requires extensive
| eadti me g
to the elre eseATyBRIR, (dosd deckalRlg gy PERIRE, high
adegpaté complexeleationiody ahd nesregparticalarly to asmethod and apparatus

for reworking circuits using a micro-castellated interconnect board with its
related electrical parts and affixing it to the circuitry.

Backaground Art:

As electronic devices get smaller and smaller the prior art methods of
part substitution and repair of circuitry create errors on existing hardware
and become very problematic, if not entirely troublesome. Repair of circuitry
and rewiring of devices on high-speed circuitry needs to be manufacturable
and to a great extent electrically identical and meet environmental
requirements of the product’s end use. The present invention addresses a

method for incorporating these changes to surface mounted electronics.

An existing prior art device or method uses a custom hybrid part,
which internally incorporates the electrical wiring changes with mount die(s)
containing the affected parts and provides environmental protection for the

electronics. Such a custom part is very expensive, requires extensive lead-
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cost prohibitive. It can only be utilized for nultiple
or simlar revisions to a |large quantity of printed

wowreocogoboar ds (PWB's). Another prior art net hpdI/iuS2008023270

scrap existing product circuit cards, relayout the

el ectronics, and procure new printed wiring boards and
conponents. O her nethods |nckuéb—femork|ng t he
circuit card assenbly, usually called "dead buggi ng"

of conpofAY sn@Rndicsdmpiihtjto trevologie allocited t trra/emstlng
relying on highly skilled operators and.requiring. t

vi selactranicsef This methed dppat @q,eq;@{gﬁ@rt%n insliegealk qeyISIqrh@s it is
2CCRBLESRIA, o chfforl b HiRecPl R ThuBPIecsT 4P HSEns to

SCf W?e@@lantlmmrlrﬁéd wikng byamfs (@fVVBisr)cw try | s costly
and often causes delays in build schedul es. Mnual

rework is not exact, is prone to human error and adds

addi ti onal, Wﬁ; a il eds .
| abor. Add| tiona y&@g#eib&pirgg %Fa [587%?(1 'Hgé‘y %&sl'f,tgr&ggglégards’ e
due ldyoutl reglectionicsgane peocuramewt pmhed\/\mrlhglkmandﬂ; and

preci se and, may . .intro rlabll .ectric

"t S8RIPORSNS: 2 @%fm?ﬁeﬁamc Wl renping feingiaad assembly,

' €l ﬁFhéﬂﬁ) é‘al%éc‘%%%%fbd i df cbﬁﬁxﬁiéh"t@ﬁhd 98N Ju%bé?fng“ of
er ‘geonetry -speed el'ectronic parts.

par t;n;cmmrweiymgwrg lhmhly; kkilled aperaters aimd reqyiting ﬂm Vleual ald of a

nma manual

Fephigorebe if oERESE bt BaRRt g AR gritery

| Mp@fetidnfosdy @l cfifel Wyaahddrds 36 ‘@ antijgiperiageetisaces.

require nore exact electrical wiring | engths and

el ectrical trace separation. Dependi ng upon the extent

. of the C%%gg‘g%ﬂéﬁé&par taﬁg%qafmsof%ﬂcphéﬁs%@ﬂ? aﬂﬁaclft n causes

adhesi ve ™ res to Circu
assgstiyg.in bulle sbh&dlullbs ofVidriveal bewerkcis mot ietkably ds ;iramrto human

acconplish the sa
errTrTcJJr and adds addl’uonal expense due to the use of highly skilled labor.
Additionally, some product still gets scrapped due to damage during repair
and the rework is not precise and may introduce variability in electrical

integrity.

State of the art approaches have been relatively successful until the
current generation of smaller geometry, high-speed electronic parts. Smaller
parts require higher skill and use of magnification aids. As parts get smaller,
the manual repair and replacement of parts becomes harder‘and at some
point impossible due to human limitations. Higher speeds require more
exact electrical wiring lengths and electrical trace separation. Depending
upon the extent of the ch~ange, current approaches utilize additional

adhesive to adhere part and wires to the circuit card assembly.

A re-layout of the base circuit board can accomplish the same
function, that of rewiring, accommodating part changes and providing high

reliability, however this approach would be extremely expensive.
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function, that of rewiring, accommodati ng part changes
and providing high reliability, however this approach

wowrwbdodeer extrenmel y expensi ve. Addi tional |y, thPGT/De10h&023270

may introduce additional errors in re-layout of
conpl ex very high-density circuitry by rerouting of
critical signals. Other devices,3stuch as individua
parts can acconplish one of the desired outconmes but

not Ariditidriallgethisnineitiigd efenigesdupestiditivaapesorsaindeHagbut of
reliability. There are several prior art_docunents

t haCORMPIe wry highciensity CERUIA Ry ts¥OWRG:PT Frlical gtgnals Other
pad%eoﬁ’:@gvﬂc&h E’f’dl\ﬂau?gﬁaﬁggéﬁ IIQQBES)& tﬁ’é desired

providing a rconnec cont al ni ng

conmbputsinmesbof n@ttdjsmrae,ammmglcgmhgas,eparalchangesi and high reliability.
geonetries, and castellation matched to the parent
printed wiring board. Additionally, the intent of

uti 1 21 nerigsd shd 6yaial Brbr 8 BKER e 1A 6 castellations

circuitry and provi ange ectric
f unandaraluterjant grid padohdweren tizet do abk address|any cardext of

. Beudide 35 BuEPhoRbet Bk o SER bt

di s @b@@%ﬁnéte‘?ia%c %atd*’@éorﬁ@frbésf aha%aktdatioh ‘Prﬁé’t@ﬁé‘@% the parent
betweeft a multichi p nodule and the parent printed

Wa ngntmiathmgmrﬁr duiditionallyethe isterjef usitiaiggtendgting parent

funct.i pn S..prayj 7 y

oot Bnihead kL Pha Bl Ring GEubieidfes! fungionaity

| Nt eHARGHBOET maHSfd?ﬁ&n%iﬁile dad I6w T6gt safbtBidbiréssal iexyCer the prior
whi ch nay have castellations for term nation, but does

not aflddr ess durability of the interconnect. In fact,

t he nmet hod described for constellating a part |acks
features, which could provide the necessary

dur abi | i ﬂ%ese@mekﬁrmn¢mmdmluw$U&Pemmmdn. 6,609,915 B2 which
5,247,423 has, 1/ 2 vi as ich form r .

o s Clldses ghaioBP B ol theriargoppeddidhueenia mulichip

SPr i istfnle LAd e phF&Hht@A%ring board. The present invention performs

that function as well as providing new circuitry and mounting of parts and

addresses the durability of the interconnect.

US Patent No. 6,377,464 B1 is a device which may have castellations
for termination, but does not address durability of the interconnect. In fact,
the method described for constellating a part lacks features, which could

provide the necessary durability, namely bottom pads.

US Patent No. 5,247,423 has 1/2 vias which form periphery
castellations allowing leads, wires or solder filled springs, to be attached and
provide the interconnect to the parent printed wiring board. The present

invention is a durable leadless interconnect.

US Patent No. 5,069,626 is a molded plastic device, which is molded

to allow plating of castellations, which have additional geometry attachment



provide the interconnect to the parent printed wring
board. The present invention is a durable |eadl ess

wo paoeedrnect . US Patent No. 5,069,626 is a nobPciBTS2005/023270
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pl astic device, which is nolded to allow plating of

castel | ati ons, which have additional geonetry

attachnmentto the parent pri nteel-4/vi—r-i ng board. Wile it
mentions that the individual "castellations area able

to fihepe b@ﬂarﬁ prﬂhfédaﬁm@ SodrelY lvhile ANflentiord ir@\t\lﬁwé fmdlividual

the nol ded material may be matched to the "second
conpeasietiations arealie o Haxfes 8 misirsaepicieyeb! aaditailows that the

| cvdrdigbtiz gLy i Delftd oo efd CaBphbal 3 408 not
of  exideasd Rowthé EasEilatiogs rém'ﬁg%t?r?'ﬁg"é nyudh bealf any benefit to

heati ng and cooling. Unless t +f

accdh‘ﬁ?ﬁ}’ﬂ phatressasnadueethdrado shermal geeTficignt of expansion

fl i
PR nck 8 RO il RO iy i s
necessjar acmmamdlatubm in Nenmouinting estiuicture, akd flaxibllits the solder

teach or discl gse conbj nat i f substrate .
desilYR! geeBeiniiS C”f;!ﬁ?g t%ﬁHST@HEE‘QI?h%&l ¥<9h£qude%t,ra'“5 to meet
whi ghe ﬁleb?#ér?%u?é’&ﬂ??' on of a robust _sol der joint.

na r

Additro the prfor art fails to disclose the
utilization of existing parent printed wiring board

o et MRS ot pombiatinol
COS tgy L SAERG I G mbEttEri4 I BVEAE bRty da@t@ﬁh@ﬁ@%%n@né—éﬁvhlch allow the

INVENTI ON) The present Invention forns r obust

met rﬁ@mmttmjyoffa)romtsé §ﬁ1¢i§dmlhth¢dliIDna|Mﬁm pupF adifaits/to disclose

a1 Q1 RyfBR s AebERERs Y g £sBR et Bpd providing

capahbhpéd efectidd) furictionedityagis Issth ehamedcturaisialand low cost.
hardware, nanely |l eads or flexible circuitry. It also

all ows a nmethod for accommodating parts, materials and
geonetries that are disparate wwth the parent's
mat eri al s and geonetri es.

SUMMARY OF THE INVENTION (DISCLOSURE OF THE INVENTION)

The present invention forms a robust methodology for
accommodating part and/or circuitry changes to an existing printed wiring
board while allowing for automated assembly. It provides these capabilities
without incorporation of additional hardware, namely leads or flexible
circuitry. It also allows a method for accommodating parts, materials and

geometries that are disparate with the parent’s materials and geometries.

A primary object of the present invention is to provide a micro
castellated interposer, which has the ability to accommodate different wiring
paths, part changes and/or new parts and maintain the original high level of

reliability of the circuit board assembly.
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A primary object of the present invention is to
provide a mcro castellated interposer, which has the

wW@biokio492t 0 accommodat e di fferent w ring pat hsPCPES§1005/023270

changes and/or new parts and nmaintain the original

high I evel of reliability of the circuit board

assenbly. A primary advant age ef S-he present invention

is that it provides a neans for circuitry and part
changes atpfififr) auRsitagesf thd pleseheinveaties is that it prowdes a
reliability w thout c rom si ng performnmance.

obj e@ans faaamw @@danﬂ']? ploakges @fafherl@weStamstwm 'nerhlghest

b, Lty RPE B SEEPEFRER. soaer i pt fon to

follow, taken in conjunction wt h the acconpanyi ng

draw ngs, and in part wll becone apE;rent to those
sk| Il ed Qthenebigets, agvantagariansnye! fatures, ap fekihergscope of

%Shé)éﬁ)ﬂ £ fRd @éeﬂf gffe i6n Hill bB%et PrEN ;gééh i} detailed

S an Javant ages i nvention my

r eaHBS@%t@ﬂdtoa‘btl@NnMebyn maanmcbtbn with the accompanying drawings,
i nstruynent al i_hi es and conbi {1&“ ons S;I)(@rtl c | ar

|
ool ADG Batt Wil hegama,prrent 1 those skiedi trearsinen efgmination

OF [ r
o TS T Wi A Ll B i P ojects

speendiacvantagesi dfltlueiirr\mneoeemay bk realizedl amdthataimedtbhyemeans of
re nI nve n and ether w t.h descrj pt,.o
Do D st s A o RBRGhs Batibyldi, GGREd At S e

,dragﬁpﬁglqd@d glafnky for the purpose of illustrating a

preferred enbodi nent of the invention and are not to
be construed as limting the invention. In the

draw ngs: Fig. 1 shows the preferred enbodi nent of the
m cro-castellated printed wiring board. Fig. 2 shows

t he enmbodi ment of FRRIEF DESORIPTION OF THEDRAWINGS

The accompanying drawings, which are incorporated into and form a
part of the specification, illustrate several embodiments of the present
invention and, together with the description, serve to explain the principles of
the invention. The drawings are only for the purpose of illustrating a
preferred embodiment of the invention and are not to be construed as

limiting the invention. In the drawings:

Fig. 1 shows the preferred embodiment of the micro-castellated
printed wiring board.

Fig. 2 shows the embodiment of Fig. 1 populated with components.

Fig. 3 shows the embodiment of Fig. 2 mounted on a parent board.

Fig. 4 shows an alternative embodiment of the present invention using

partially occluded micro-castellations.



Fig. 3 shows the enbodinment of Fig. 2 nounted on a
parent board. Fig. 4 shows an alternative enbodi nent

w@Roobhetopr esent i nvention using partially occlRdEtS2005/023270
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st o&KPRY

m cro-castel | ati ons. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS ( BEST MODES FOR CARRYI NG QUT THE

I NVENTI ON) The present invent i-onBeonprises a small but
common printed circuit board, which can be

manuf act ur e B CRIRTION OH WHE PREFERRED EMBODIMENTS
techni ques. The out of this printed circuit board
whi ch can MORES SeR GARRYNG QUL THE INVENZION
data fromthe parent ci rcuit card assembl y, uses
standard trace routing and interconnect

(t hr ough-Tie pgsehbimvention pomprisés@ small buappinnoat pamed circuit

shape, . | ayeri d i nt erconnect are determ ned
at ﬁ%’@ ‘FfB'CBfC nRe H%”&ﬁ‘c*t‘ WIW&GPV?V‘O qu&w@@ﬁon
par e uééjd‘l'hé%utfbﬂﬁé p"f‘ih?ed Bir&s \Aﬁiﬁ%@’d\?\n@l/lh:ldﬂ &arl B& done in-

circurtr he m cro-castellations
subshmlserto Iapcommdaie netetfachalata fnoo ﬂmpmiehhcie@it card assembly,

SRS HubL i o TR b o
sol ?J?Ihtéd)bl%uﬁl‘ﬁbﬁlibaﬂbﬁy | g8@ct ieapIaY&ERHY85d interconnect are

Manuf act uri ng nethods for the mcro-castellated

f eatdgtersnineg a the/timemflaying awbdire chieuitiys iRpplacenaent. parts and

{ abAr Bt BhoatE Auf BRESHEReq RIS tirf Hto B RbtEEasisyations
enakitfcia wi Wé@be’.ﬁcﬁleﬁﬂ¥ Wlekdbrﬁfecﬂ”ﬂﬁ:f PicdlRistdlla@st interconnect
circuits on the manufacturing floor. Once fabricated

t he bpaRiq i aarsniase plaes foeRitinige CiGUitY igsueswhile eppuring a
Wty n@?sftts%lcﬁ d@ﬁlt ?A)hgdhdngfoh dlésgt'ﬁtegﬁ@%éﬁr%tsMJrﬁﬁ&tHﬁH&%ethods

asse s an I nes
m cfor theshrekdn-abstélla@leﬁe‘atures mayeay depindinapon the design
assenbl j e then segara ed and arge %val | ab) e

i‘?" IGhORSR CorapPgied &% RaRBIZR t?rF&OM'Q%faW igtion
: \t‘\g%mdsf%%@olr e LirclitBoARBBoustPANE EnhBle™ MUKIIR UbSRAId of micro-

castellated circuits on the manufacturing floor. Once fabricated the

panelized micro-castellated circuits are built up with parts using standard
high precision surface mount assembly methods and machines to form
micro-castellated assemblies. These individual assemblies are then
separated and are available for stocking or use on the parent assembly. The
design of these castellated “leadless” solder joints comprises two distinct
stress areas. One area is the pad to pad region commonly called the foot of
the solder joint, which is relatively thin and is stressed predominately by
sheering forces. The other area known as the toe is the solder that forms a
fillet between the castellated solder joint and the remaining pad area. This
region serves as a pseudo column and significantly adds to the life of the
solder joint. The second assembly operation with the parent assembly is
also an automated process again using standard high precision surface

mount assembly methods and machines.
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Stress areas. One area is the pad to pad region
comonly called the foot of the solder joint, which is

wo edoadseel y thin and is stressed predom nat el yP@HUS2005/023270

sheering forces. The other area known as the toe is
the solder that forns a fillet between the castell ated
sol der joint and the remaini ng~gae- area. This region
serves as a pseudo columm and significantly adds to

the |ifeTek Adwel pfb@etadtaliated pliRtedseRmiydosesasBhywn in Fig. 1,
operatiron with the parent assenbly is also

aut m@f%enpte@bwwga@@ard 194 Iﬁgie§tgi\e@iaar¢d fﬁtzjwagacbl@y gpigoN but
o PGSRl BRI TP Fo 0 AR BEES T ARY Bhe

Fi gfeatureshf 0% Thése fide eatures mml:aln iftlude pdd§lfc§rnﬁdummb
fabricated by common but high Brem sion printed W r

boafaMPOBPEtaHIb. ERqRSIST farvenrt ﬁEO'ﬂ 'HEerF‘é%ﬂQﬁté§9léGd Trough-
Th

I BE A3 PRS00 DB BB M pocit
109|ayersifdrishieldimigodred int@rsofiﬂéctfdnpelndirg apom et corgplexity of the

hy Elesiri! ShuiBLLIRAE: PREAATHE0 doard TR iicludbs micro-
CO”'BE g"éﬂéd%r&@% ﬁbl%c\héé ¢ tﬁé&rfBHhttlﬁé( n(@n‘?icééi@"é’tbd solder joints

Printed wring 101 i ncludes nicrocastell ated
t hr 023 {FigoBe amdalstetdanndq:ato boltomtswsfaceqrasisctidt diigad)edlhese

Sur g Grsteiatad vias 1 o odned T g IR uackdhbties on the
VI apareht pﬁhgsdjﬁ,ﬂhg%r@qzy(F@’B)M th surface features

he parent printed wing board 125 (Fig. 3). In
Flg 2, the mcro-castellated printed wiring board 101

PP B 9 HGRAB AR K £33 Bbohuiaton

117withhp@gdd \dircairedevicss, dackdstdntidrecircuits 113, reS|stors 115,
m cro-castellated printed wiring board 101 n'ﬁkl n
%ro castellated

m cPBOioAcaBREaTEd . r Bigse daricenasesRlrgretite the
r e Fﬁn&wﬁlhb%ﬂd Go1GHbkingIRE TRbH-ddSte RANRATIRSIt BRI assembly

acemnen
119. This micro-castellated circuit assembly 119 embodies the replacement

circuitry for parent printed wiring board 125.

In Fig. 3 the micro-castellated circuit card assembly 119 is
mounted on the parent printed wiring board 125. The micro-castellations
111 are soldered directly to the surface pads 121 forming robust leadless
surface mount solder joints 123. The robustness of the solder joints results
from choosing the correct material properties for the micro-castellated
interposer, designing the castellations/pad geometry in relation to the current
parent pad geometry to form adequate solder joints/fillets and designing pad
geometry to accommodate part geometries. The materials include the
selection of printed wiring board materials whose properties account for a
coefficient of expansion differences between the mounted parts and the

~ parent printed wiring board. Solder durability analysis of the geometries and

materials is performed in the design stage to ensure that the micro-



circuitry for parent printed wiring board 125. In Fig.
3 the mcro-castellated circuit card assenbly 119 is

wowaved2on the parent printed wiring board 12BCT/URm®05/023270

10

12

14

16

18

20

22

24

26

28

30

32

m cro-castellations 111 are soldered directly to the
surface pads 121 form ng robust | eadl ess surface nount
sol der joints 123. The robustnes8-ef the solder joints
results fromchoosing the correct material properties

for ddatellsted inteasiser padvides rilrispeskler jslgsi fgﬂth‘egpéﬂt@as well as
castellatlons/pad eonmetry in relation to the curren
par MeErcEsIeb{Q (e paned Hf'ﬁ@é'dﬁ'ﬂﬂg bogrde T hese mclude a pad to

joi rHa%ﬁé Httlbﬁ E}O?H& F&&W&h gﬂ&:%@%&% r%gultﬁmt $older geometry

acconno one ri naterla S 1 NC
sel esbapablefofmomhwdodamngwmemat ihdoetd rstrelsseswbestseen parts, the

properties a count .for, g coefficient of expansion
di f fBIcErEast @E%d;férﬂf‘tﬁﬁé""ﬂﬂgn E’Pé&f%@' fhe Rﬁaefttlilém&d wjring board.

Pri nhegidmdn, Hsk g?ag’{%%ct:tgﬁbgﬁetﬂéi& %Iﬁg&éé’s | khﬁ?ﬁée%rrect solder

t he geonetrres I's I's perforne
Qesn@lumedgqard)mmmceprrMQeomtm solderjoirel | at ed

o oel Bl LBnbEber B8 b T bhel s e i
Wi T 'vﬁtﬂ/é?PEI 333786(5@ Wﬂﬁ'é@&fﬁméﬁﬂoﬁ&p@ﬂ&i {@f EPSF 15 (parts per
geonetry ratio, ensures that the resultant

sol dﬁﬂllogle/di@m? Geism;lababd denewdqastaioder added ke theatircuitry are

o eG4 0 TERT @ A R B e oser
boarfhard wowl bdferably Be d&mﬁe@%uﬂdf%mt Q%%.u/ﬂﬁwﬁﬂﬁﬁcuondl

suppl yi ng the correc* der vol ume to produce
cor repoxy yétnaG hE bed%veqrbﬁhﬁtparwoandaﬂmlpar@ni printesl wiring board.

v 18yl R RSN R Bt o dtRtRatin BATE s iagmodated
( CT Ebormhelas @@ergtrfedmdmaétbnamr{ gétRaere analthe wedul@i solder joint

t he new parts to be added to the circuitry are ceramc
par tBONPIPIYTE of 7 (ppm C), then the
M cro-castell ated Interposer board would preferably be
desi gned out of woven arami d/ nmulti-functional
Optional design and construction methods 127 shown in Fig. 4 allow

use of partially occluded micro-castellations 133. This design methodology
permits use of additional area for routing circuitry 131 and use of additional
devices 129. The partially occluded castellations 133 are soldered to the
parent printed wiring board 125 surface pads 121, forming robust leadless

surface mount solder joints 123.

To utilize maximum surface area on the daughter printed wiring board
fully occluded micro-castellations 137 may be utilized as in Fig 5. The fully
occluded micro-castellated printed wring board 135 offers maximum board
area for a slight reduction in solder joint reliability.

Any of these designs and construction methods can be utilized where

the micro-castellations are located anywhere on the micro-castellated printed



epoxy with a CTE in between the parts and the parent
printed wiring board. In this way the necessary

WO ndoeoeanect strength coul d be accommpdat ed fPONUB1V65/023270
as designed pad/castellation geonetry and the
resul tant sol der joint norphol ogy. Optional design and
construction nethods 127 showma—%—Fig. 4 allow use of
partially occluded mcro-castellations 133. This
des wﬁn@’@bbﬂﬁqh@gdingamnérﬁeum&jmc@aéuaesm p@higtingatheir
routing circuitry 131 and use of additional devices
129 intggeatioarinicatheydeydes lpnstpatternel | ati ons 133 are
soldered to the parent printed wiring board 125
surface pads 121, form ng robust |eadl ess surface
mount  solMigoughithé snvetidion Teagbéén desdribedimactail viteearticular
area on the daughter printed wiring board fully )
occrefigsenas torthesa prefertgd ngodimentsyother gmhqdiagntsscamachieve
Fi g I € : ' . .
Wi ng B%Q]%dj e%@'o%@%@ﬁ%% |mjrru(hr]m8%'ggér:ﬁdcﬁ4 glr(zftgﬁgg? é%&gtﬁﬁ\é%qhon will
r edbetolousitosthiode rskjlieidrin thelartednd it iy intédedfo ¢hasén the

desi gns and construction fhods can be util.iz wher e
t he PPEREeS SADS Ak s maAticAiens and s o tire

m C - a - a . . .
und(@%neat E&%é@?@ﬁa@gﬁ%@gﬁgh%@%@t |gtneg§;1lt s{‘,ﬁd&é‘ﬁb%matlons cited
i nt aboue, ane hareby iterperated byaetereace.er ns. Al t hough

the invention has been described in detail with

particular reference to these preferred enbodi nents,

ot her enbodi nents can achi eve the sane results.

Vari ations and nodifications of the present invention

will be obvious to those skilled in the art and it is

i ntended to cover in the appended clains all such
nodi fi cati ons and equivalents. The entire discl osures

of all references, applications, patents, and

publications cited above, are hereby incorporated by

ref erence. CLAI N5
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What is clainmed is: 1. An apparatus for accomodati ng

circuitry device ( 1 13, 115, 117) and i nterconnect
webanges2external ly to a parent printed w ri ngPEEE8200$/§23270

(125), the apparatus conprising: a mcro-castellated

pri
pri

nted wiring board (101), said mcrocastell ated
nted wiring board (101 ) cenpPising fine features

(103); a first interconnection between said fine
features (103) and the changed circuitry devices ( 1

13,

115,1 17), said first int@rLadmgect conpri sing

aut omat ed assenbly and reflow, and a second
i nt erconnection between | anded castellations ( 111) of

sai

d mcro-castellated printed wiring board (101) and

t he Vpaatdaclaimentied wiring assenbly (125). 2. The
apparatus of claiml wherein said | anded castel |l ati ons

(1

11) interface directly to parent printed wring

assenbl y 1( 125)An &pparhtussiop acabosnadativigagirouitrywevieef113, 115,

sai

cond i ntercopnection conprjses a |eadless, ..
> ob475 Saf itprichnect pranges axtonialy 36 . paent PRt wirings

Whepek mbf) @g“sz,.bcHé_ta#gt%%‘t'ug%‘ani - joint (123)

conprises 't

i sti sol dered zones, a first fornmed

bet ween | and pantoco-castel2igd poniedi wiring wardi(h01), said micro-
structu

casterilpieg R Ted TATRaRPEI PHOIPEHY S e PR (103)

col

um. 5. The fBPRtatoanditioH BétReandad ﬁhg Bsaﬂ'uées (103) and the

m cro-castellated printi ng W ri n%)board 1
g ;

conphageed cicyjtry seyicesi(fil

1h24Ad), regidfifsdinterass@ect comprising

G 1 Pl ER ey Bh SRR 984T  Cui £r devi ces( 1

13,

115, 117) sasutondiateetonnddtiohasbiweeh endsebegstellations (111) of

fromthe printed

said micro-castellated printed wiring board (101) and the parent printed

wiring assembly (125).

2. The apparatus of claim 1 wherein said landed castellations
(111) interface directly to parent printed wiring assembly (125).

3. The apparatus of claim 1 wherein said second interconnection

comprises a leadless robust solder joint (123).

4. The apparatus of claim 3 wherein said robust leadless solder
joint (123) comprises two distinct soldered zones, a first formed between land
patterns (121) comprising a thin structure and a second being formed in the

landed castellations (111) which functions as a solder column.

5. The apparatus of claim 3 wherein said micro-castellated
printing wiring board (101) comprises:
a printed wiring board material whose properties account for

coefficient of expansion differences between the changed circuitry devices
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wiring assenbly (101); and a solder joint (123) with a
specific geonetry based on a pad to a part |ead

w@ewaob4991 and t hermal i nduced stresses. 6. ThePCT/US2005/023270

apparatus of claiml1l wherein said first

i nt erconnection conprises a robust solder joint. 7.
The apparatus of claim6 whereithlsaid first

i nt erconnection conprises: a unique pad geonetry (105)

f or (pp8,d 190 anTReEnE iarareht qui@ww.eiﬁg(bobrd%q25)1féom1tﬂaé')pnnted

whi ch defines a footprint; a printed wiring board
( 10wjringngeserably(ABd) apdoper ti es account for a

changed i rure a0 BELED I SRRSOy iged on & pad to
par aarplelaat gdometwm]datharrda(maabecﬂ sessds printed
W ring assenbly (101); and a solder joint (123) with a

speci fic geonetry based on a pad to | ead geonetry and

wner orn 851 d. RRsHEPALACE gt F G RRER T it iffeRdingction

an edrgmneésbhebust:scﬂderaptr&] I ated printed wiring board
(101). 9. The apparatus of claim1l wherein said | anded
castellations ( 1 11) are forned internal to the

m cro-cagtel | %@%p?)l’alréﬁﬁ%fgfl% 6 Wi fzi‘ﬁ dat@Hidst mtegcon{léection

conprising partially occlu atirons (133
Thecampsasasus of claim 1 wherein said | anded
castel |l ations

p
m cro- cast el | Q’Etgﬁqlb‘? ?’ﬂ?@fﬁoﬁﬁt%@dﬁi ergsrLti_dL%u)angeg circuitry devices
conpf133i1ng, fwlq WhReCdefiRe Fasoigfin@at i ons (137).11. The

appar at us of claim1 wherein sai d second
i nt er connect i @rprinted wiring board (101) material whose properties account
for a coefficient of expansion differences between the changed circuitry
devices (113, 115, 117) and a parent printed wiring board (125) from the
printed wiring assembly (101); and
a solder joint (123) with a specific geometry based on a pad to

lead geometry and thermal induced stresses.

8. The apparatus of claim 1 wherein said landed castellations
(111) are formed on an edge of the micro-castellated printed wiring board
(101).

9. The apparatus of claim 1 wherein said landed castellations
(111) are formed internal to the micro-castellated printed wiring board (101)

comprising partially occluded castellations (133).

10.  The apparatus of claim 1 wherein said landed castellations
(111) are formed internal to the micro-castellated printed wiring board (135)

comprising fully occluded castellations (137).
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the portion of the parent board (125) to be repl aced;
b) providing a mniature printed wiring board (101 )

conprising mcro-castellati ons—(12-44) for nounting on
the parent board (125) wherein said

m cro- castfel | arieagparhtds bf dakn @ whérdit shidysevondeaniceébnnection
to conmponent nounting pads (105) and which align wth

sur feemprisestameansfon puigmated assearly padraflew25) ; ¢)

nounting at |east one conponent (1 13, 115, 117) to

t he conponent nounting pads (105); and d) affixing the

m ni at ur el2or i NA evbthod iforgrevisingla (pPfign bbatpaeemtascent! (125), the
boar d t§I125). 13.. The net hgg_ of claim12 further

compPEPH SSRGS & BERSAIT | ayi ng the niniature

inted Wri b igi P
DL 1t AR BB G EEHA R 125) o bo

andreplacedg the at | east one conponent ( 1 13, 115,
117) to accommodate the cutouts. 14. The mnet hod of

o 1 m 2 SN GUL | ek SRR M B 01

m C%@n?ﬁﬁéirﬁjzhﬁéﬁo%téllalﬂahh (411 P Infodiitiniéh §1 haeht board (125)
features (121 ) of the parent printed wring board
( 125yhere®. said enipe-pastetationsa(1rh1) 2revelacically monseeieddp

o BRSSO HA R b hueh BN L P BBy 120
t he ontiBe pRirent Iovardi (N258
c) mounting at least one component (113, 115, 117) to the
component mounting pads (105); and
d) affixing the miniature printed wiring board (101) to the
parent board (125).

13.  The method of claim 12 further comprising the step of
underlaying the miniature printed wiring board (101) comprising providing
cutouts in the miniature printed wiring board (101) and placing the at least

one component (113, 115, 117) to accommodate the cutouts.

14.  The method of claim 12 wherein the step of providing a
miniature wiring board (101) comprises interfacing the micro-castellations
(111) directly to the surface features (121) of the parent printed wiring board
(125).

15.  The method of claim 12 wherein the step of affixing comprises |

affixing with a robust leader less solder joint (123).
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di fferences between the at | east one conponent ( 1 13,
115, 117) and the parent board (125); and selecting a
solder joint ( 123) with a speeilBie geonetry based on
a pad (121) to castellation (111) geonetry rati o and

t her mal i18juceThehfetssesf clhim TPhehariim ek Sfepdfpravidihg a
wherein the step of providi ngly}a m ni ature printed

wi riiyatyse panteWINngeaidd 9T} epmprges:he mcro

castel l ati ons ; ; I N

printed wri ngéetla%%tﬂ%; %?H%f\ggﬁg%oeérﬁgg gw'j"%?&@ﬁé{‘ﬁ%sfz

vv_he!rpebp%ntibs das:t:?gribfbr oefficin @ff axpansieh Hldiféerehbékf Ibdtvyeen the at

Wi rin oar C ri ses rmng the castellations

LDt REBOBSTA T AT SIS B BecBatant pgraGida; and
101), formn ' ; L .

19 The met hod T mioa) RUgSF (P T AR patcfiySedrhet based on

pr o pkdh {24 )rtd waataliatiop (1 it Jegkametry gatimand tHekAib)l induced

comprises formng the castellations ( 1 11) internal

to lshgsﬁ‘f’%i ature printed wiring board (101), form ng

fully occluded castellations (137). 20. The nethod of

claim 12 wherein the stga) of affixing the mniature
printed Wi’ki ng hsomethqdiofiglainy 12tvhereirethie dfeprod p(ddding a

Conpﬁiinﬁa?&re%ﬁnqggmﬁngﬁgg% t%ﬁ%%rr{perfslegvflbrming the micro

castellations (111) on an edge of the miniature printed wiring board (101).

18.  The method of claim 12 wherein the step of providing a
miniature printed wiring board (101) comprises forming the castellations
(123) internal to the miniature printed wiring board (101), forming partially
occluded castellations (133).

19.  The method of claim 12 wherein the step of providing a
miniature printed wiring board (101) comprises forming the castellations
(111) internal to the miniature printed wiring board (101), forming fully
occluded castellations (137).

20.  The method of claim 12 wherein the step of affixing the
miniature printed wiring board (101) to the parent board (125) comprises

automated assembly and reflow.



