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[0003] Manulacturing of products includes design not only of a praduct but also of the
manufacturing syslcm'itsclf. Design of the manufaciurihg system includes design of the
infrastructure and elemént thereof, such as production stations and data repositories. The design
should also consider a manufacturing process including a process flow between production
stations at a manufacturing plant. n addition, consideration should be givé_n to a configuration of

the production station itself, including what functions the station is to pcrforin.

10004] A company may wish to manufacturc a product at onc or more remote manufacturing
plants, for C\ample, at onc or more: CMs (contract manufacturers). Manufaclurmg systems and
infrastructurc for generating, collcclmg and storing daia, for configuring the praduction stations,
and for managing different configurations of the product should ideally be compatible belween

the company and the CMs.

10005} A conipany may be an entity for which the products are being manufactured, and it
may l;c the entity that drives demand for products to be manufactured by 8 CM and that pays the
CM for such manufactured products. A company may be the cntity owning the product design.
Such company may also be the entity for which a particular product is being manufactured under
OEM (original cquipment manufacturer) branding. A company may perform its own
manufacturing, for cxample, at its own manufacturing plant. In such a case, there is no third party
CM, and the company and the CM may essentially be onc and the same entity, In other situations,
the company and the CM may be different entities but belong to the same parent entity. For
example, the company may be a U.S.-based subsidiary and the CM a China-based subsidiary of

1 \\\\\\\\||\\\l\\\\\\\\l\\\\||\\|\\|\\||\

L AGODOO2* -



100041A conpany may w sh to manufacture a product at
one or nore renote manufacturing plants, for exanple,
at one or nore CMs (contract nanufacturers).

Manuf acturing systems and infrastructure for

gener ating, collecting and storing data, for
configuring the production stations, and for managi ng
di fferent configurations or the product should ideally
be conpati bl e between the conpany and the Cvs. 100051A
conpany nmay be an entity for which the products are
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manuf actured, to the operation of the production
station, to the configuration of the product and/or
the production station, and the |ikc. For exanpl e,
specifications may include a table, Iist or other
description of what software revision is to be
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systens and nethods and the benefit of a system
infrastructure capable of being ported to nultiple
manuf acturing plants, including plants |acking
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100111The present invention addresses these and

rel ated aspects of design of manufacturing systens, and
et trbukpgy. | Gue drairet) pspest ¢ puch depign nighithe darpbsiaptiply peregi accessibility of
CoNdQ AR satva® e RivgRuspfodeyiaitseges f or manuf act ure of
products incorporating technology in skilled areas. A
preferred approach includesMMsBaning a flexible and
scal-abl e systeminfrastnicture g abl e to nq 1Pumm
mani¥¥akt uPF PR iyt addpstenthesq pad raIRid SRR PRl AFSigR B (ptactuning
gengsiaislayd nerhodsull @sticalar, deprisenieyentioy catiemridies gesishm oF sysPs fPon,
a CRiMikdklre g7 Wubtﬂﬂcorpﬁﬁdlg&clﬂﬁlﬁw ihGkiilcd@reBO A pieBficd afpf@ch includes
pr ogi%l%ﬁnltgq ﬂcxﬂ:% I\ QJLb'c%s&:M ﬂllfrgsﬁ‘llcluéé pg‘laﬁpl@%@ﬁjﬁ l@ﬁwnﬁx@ﬁurmg plants.

manu urin such f% t @l1ame,
nanUFsanFG‘r"i‘fﬂg‘“iS‘f’%ﬁf'm(W ‘“f’ﬁ’é’ta" 8?‘"?"’@!\% COBIT Tt

maneshac tadagrofuctichipertien ghepedycliogerthavsdyrisplivaliteosgdatttd on i s
ty ph&@*ﬂét%ngélﬁlﬁ asied \mto@manwahmdm @ladt @r tBat of a CM (contract

|p gf %‘%g cr“yrg,{/ Hhe c,,ggAc@,n;g gopuu@rﬁ Fmﬁwp@auy bigpogeemm,t.ny

manePPAEIErF-| lpfgxstﬁfnghflcmebtf m%lud&qu? cﬁ%{ia pgﬁlet lﬂzglbté%?poscd at the
100¢ok@dh¥.hfe moruduring pler, opprombiestiontherspieal |y i ncl udes

mul tiple production stations configured to perform one
or WoRZE sThapiodition pastihn bpicain inludesrultipls grodusting satipas cpi{igifith g
i ns | Ador ma® S&ABPpryductBRABnli@S bichg incdnii idspdatidn Rabseiptely, dndon

i nc %ug Sl'hgér\tgl ofth Erp ﬁt{h}d%rdblgn_?_ﬁs@% I?ucﬁg’s s&e«{rsv@afasaseq and the like,

dat a es, i ne

por Thegpeinesiing @mmmoﬂgg t"f'u’&% Lile g%‘f’%“ﬁ%‘t"g“‘tf e‘g'“?"lo Bitdare,
dev ebapiossofnl swevifiegtionsistonfigort produssion satiohs syt fhic pradurtion gatiprs
C 0 NEah Mpamm bQQ peshi O iShailbiNGe fidd 6Mcchddily. (Theenpir@aigct | on

%cﬁgopmcn gomo]p ?urtﬁ) & %El%{t@eqcml%{s ysed Q%aﬁa%panm&b'cs%odt‘maﬂnlstk@tdt

Lecn i cL I

en
Do PO PR HT GRS TLE P AL
t r othbinstnote. t he infrastructure as a whol e,
Infrastructure el ements for generating reports my be
f oumoi3l n &broduttion e typisyllyiingkdss itiplerpeodyctignrsadony ket gdtion
100dc3iefnei D hsi&ikd, @Rdnd ok Mre byRinbB) thsying] dalitirtioke nd hrahdinig pHany

p r O d H&l% 3 g% .%9&&[&'3 %cl%cmll&l?&mé%@ﬂ R o SRR capt\tm.rof

cal P%\s o Giﬁ“ PRI PR FRY RARIRRGSIPY Pé%%“&?"s“‘ ‘ﬁ%‘" ietion station
man isfledes varifgiols that the probessimeidt priogykrion statibng gipprishgeris the ETPFGSS Gow is

nor @om@fctc WbrEder&lich ploctbs™i btdul@kicaldahcnge R61fing gtld’cefbcy ot data

mul L1 0 € FoRsedb REASRY per formed at
the:'sf)r'(%t uc ?(hgﬁ"bjés%g’t%{ylob%“gpnc udes verifying that the

pr o@essi ngpclaterifentimal vqditeowces toalbih ospsiated with thc GOMIbith ofangiciials) of

t he . pEOR& ﬁﬁbc fnluQW:lbr&i &thﬁkﬁxcnoh@{g@s‘}\ﬁ&ﬁo thésuakbembly's arrival ot

Pr O lﬂ% on st.moxg%csmd)én tr:] odfe |'Vt|e0¥1 %Lr@g:m; ?onh Iflho
prog ted W tht

acclif ¥&y 4836813 e subasse bel hg
processed to av0|d errors.




100141Such verification requires access to data
associated with the BOM (bill of materials) of the
product to be manufactured, data from production
stages prior to the subassenbly's arrival at the
particul ar production station, desired and actual
configuration revisions, and so forth. If

verification is not successful, the subassenbly shoul d
not be accepted for further processing at the
particular production station. Processing may al so
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[0018]  Accordingly, for the purposc of the invention as shown and broadly described herein,
the present invention is dirccted Lo a system and method for manufacturing products incorporating
technology in skilled areas. In accordance with one cmbodiment, a manufacturing system for

processing manufaciured products with one or more units that incorporate technology in a skilled



ability to configure, froma renote |ocation, the
tasks the production station is to performand how it
performs them The configuration includes renotely
devel opi ng software for use on the production station
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1002511 n further accordance with the purpose of the

i nvention as enbodi ed and broadly described herein, a
nmet hod for processing nmanufactured products with one
or nore units that incorporate technology in a skilled
area conprises the steps of: storing manufacturing
data in a server, witing in the server supplier data
associated with a unit incorporating technology in a
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1002911 n yet anot her enbodi nent, the nethod nay

i ncl ude: storing manufacturing data to a daily/weekly
MDA downl oad station, providing the stored

manuf acturing data for downl oad to a



st agi ng/ MDA server, downl oadi ng such data to the

st agi ng/ MDA server, and providing the dowl oaded data
to an MDA station. The stagi ng/ MDA server may be
comuni catively coupled with the MDA station as well
as w th the daily/weekly MDA station. Such downl oad
may be initiated renotely or at the daily/weekly MDA
downl oad station. 10030] These and ot her features,
aspects and advantages of the present invention wll
becone better understood fromthe description herein,
ap peagidgdDs kavengowneihe ack dapahpsiaging/MPA e vergend praviding the

her gahibREd it BGk MDA GratioBRINERayRAFRIORIsEVE! Y bEkominicaDRNIuNES
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| nventl on_and, ether with the description, rve to
e PE0h | T 5 S Bt O R P BH 1 e
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t 0 KRhiRFdetcabct.he same or |ike el enents. 100321Figure |
is a block diagramof a manufacturing system for
product s i ncor poBaltF pgsarReTTOOITIE DRAVENGS | ed ar eas
according to one enbodi ment or the invention.
1008%1Fi glhe ereomanyioe dansy c%w'mmatwfa?ﬁ*‘tﬁ'" 94 FRafite ARt f"hg
Sy Stpeification, Hiuarate erriads aspeers af thedsventipragd, together with the description, serve to
explain its principles. Wherever convenicnt, the same reference numbers will be used throughout

the drawings to refer 1o the same or like elements.

. [0032] Figure | is a block diagram of a manufacturing system for products inéo'rpomtin‘g
lcchnology in skilled areas according to one embodiment of the invention.
|0033] Figurc' 2A is a block diagram of a manufaclurihg system with a local manufacturing
plant according o one embodiment of the invention,

(0034] Figure 2B is a block diagram of a manufacturing system with a remote manufacturing

plant nccordmg to one embodiment of the invention.

[0035)  Figure 2C is a block diagram of a manufnclurmg system with a remote manufacturing

plant according to another embodiment of the invention.

[0036]  Figure 3 is a detailed block diagram of a manufacturing system with u remote contract

manufacturer’s plant according Lo one embodiment of the invention.

10037} Figure 4 is a block diagram of a manufacturing system including redundant system

elements according 1o one embodiment of the invention.
0038} Figure § is a block diagram of a scrver according to onc cmbodiment of the invention.

[0039]) Figurc 6 is a flow diagram of a method for manufacturing products incorporating

technology in skilled areas according 10 one embodiment of the invention.



pl ant according to one enbodi nent of the invention.
100341Figure 2B is a block diagram of a manufacturing
systemwi th a renote nmanufacturing plant according to
one enbodi nent of the invention. 10035]Figure 2Cis a
bl ock diagram of a manufacturing systemwith a renote
manuf acturing plant according to anot her enbodi nent of
the invention. 10036]Figure 3 is a detailed bl ock

di agram of a manufacturing systemwith a renote
contract manufacturer's plant according to one

embodi ment of the i nveHEAIERDESORBTORI gure 4 is a bl ock
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Ser Y RéduaCdridh, B gentrd pudtive, 2611h oginevEngtdeobprichipottionvent i on.
{0041]  The production portion of the system includes stations, PCs (personal computers) and
infrastructure elements located at the manulaciuring plant. The central portion includes
infrastructure elements shared between the manufacturing plant and a company location. Such
shared elements typically include one or imore servers operative to store data associated with the
product being manufactured, with the manufacturing processes, or both. “The enginecring
devulopmenl portion includes stations and infrastructure elements located at the:company. Such
engincering development stations may include functionality allowing them 10 control a production

station.

[0042} Functions of the system as a whole may gencrally be divided into two categories,
namely control over the product bcmg manufactunmz, and contro! over the configuration of the
station itself: Functions related to cantrol over the product include venfymg data associated with _
a unit and with the producl being manufactured prior to processing the unitata production station.
Upon receipt of a unit, the production station oblains-infonnaiio_n from a server. Examplcs
include a BOM (bill of materials) for the product being manufactured, and the part number and
conﬂgﬁmtion of dcsircd'lini._ts according to the BOM. If the unit is a correct unit for the product,
the station also verifies that processing at prior stages in the process flow is completc. If the

veri ﬁcat.ion is successtul, proééSSing proceeds. 1f not, the production station typically displays an

crror message to an operator and prevents furthcr processing of the unit.

10043] Durmg processing of the unit, the production station collccls data. The station may
write collected data in the server, (o memory in onc or morc of the units incorporated into the
product, or both. Collccted data may include a calibration file to be uscd at a later stage in the

process flow.

{0044]  The sccond category of functions includes control over the configuration of the station
itself, The station may include multiple functions. for instance, assembly and testing, or
calibration and thermal testing. Even if the siation performs substantialfy only ane function (¢.g.,
assembly), its configuration may depend on the tasks to be performed. For example, a station
may be configured 1o process microwave radio systems one week and medical devices the

following week. The company may also wish to alter the functions of the station, for example, by

10



100391Figure 6 is a flow diagramof a nmethod for

manuf acturing products incorporating technology in
skill ed areas according to one enbodi nent of the
invention. DETAILED DESCRI PTI ON 100401As menti oned,
the present invention contenplates an approach for
desi gning a manufacturing system for manufacturing
products conprising nultiple units. The design

i ncl udes a production portion, a central portion, and
an engi neering devel opnent portion. 100411The
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station. 100421Funct|ons of th
gen éPoéfH y Thig desigr APpraagh has ks P%onggfﬁgonoﬂ}clrp%ngls cxa?as\M']lq as SclRY
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ta assocl ate
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[0047)  Another such design may include _dcvelopihg. at company headquarters, new revisions
of software, specifications, and instructions to be used on the production station. Once releascd,
such new revisions may be transferred, for example, to a remote manufacturing plant (e.g., @
contract manufacturer’s blan(‘) via mail (c.g., on CD-ROM), c-mail, FTP (file transfer protocol),
or the like.

[0048] As a further allernative, such design may include manual verification that the proper
_part number, configuration, branding, and so forth are uscd during the task to be performed at the
production siation (¢.g., assembly, calibration, posi functional testing). A human error in the
verification may not necessarily lead to the manufactured product’s failing subscquent tests,
depending on which incorreet part or undesirable configuration was actually used. A product thus

manufaciured, even if it passes production tests, may nonctheless fail in the ficld.

[0049]  Morcover, in some design approaches, a customer’s order may be filled by first
manufacturing all products in a single (e.g., predefined) configuration. Al or a subsct of such

products may then be reconfigurcd to conform 1o, for example, a downgrade in the software
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include a BOM (bill of materials) for the product
bei ng manufactured, and the part nunber and
configuration of desired units according to the SOM

If the unit is a correct unit for the product, the
station also verifies that processing at prior stages
in the process flowis conplete. If the verification
is successful, processing proceeds. |If not, the
production station typically displays an error nessage
to all operator and prevents further processing of the
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run, softwarc for usc on the production station 110, BOMs, configuration versions, product
options, dates of manufacture. calibration files, costs, supplicr provided data associated with

purchascd units, pricing, customer data, and the like.
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deficiencies of various manufacturing system designs.
One such design may include nmanually collecting, on
paper, data associated with the unit. For exanpl e,
data collected manually may be | ogged on a traveler
card that follows the unit on the production I|ine,
Wwith the card being stanped at each production station
and capabl e of being annotated by the operator. The
card is typically archived and may be retrieved to
review the data at a later tine. Other data may be
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server, of substantially all information, including
manuf acturing data, software, instructions, and

speci fications used, generated, and updated and maki ng
such information accessible to nultiple stations in

t he manufacturing plant as well as, preferably, to the
‘conpany headquarters. The preferred approach further

i ncl udes el enments of the manufacturing system such as
routers, adapted to achieve a flexible and scal abl e
infrastructure that is portable and reproducible at
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store data, and to store, downl oad, install and
execute software, instructions, and specifications.
The software, instructions, and specifications
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include a deV|ce or nechanlsn1to hold (e.g., store,

vi ew) manufacturing data obtained together with the
unit to be processed. Such manufacturing data nay be
obt ai ned, for exanple, on a traveler card attached to
or otherw se associated with the unit. The production
station 110 may further include a device for adding or
nodi fyi ng manufacturing data. Such a device nay be

i ncl ude a pen, a mechani sm flér increasing the space on
whi ch to add manufacturing data (e.g., a nechanismfor
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area network), an optical fiber, a mcrowave |ink,

Et hernet, the Internet, W-Fi, a private line, a

| eased line, or the like. In some enbodi nents, the
conmuni cations link 112 may include a firma, a VPN
(virtual private network), or the |like adapted to
‘restrict access to select users (e.g., on an

i ndi vi dual basis or on a basis of job function). The
skilled area of technology may include m crowave
technol ogy, and the product being manufactured may
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100631El enents included in the production portion of
Figure 2A typically correspond to el enments di sposed at
the CM 104 of Figure |I. The systemillustrated in
Figure 2A may conprise nmultiple production portions,
one each for CMs 104a-n. The engi neering devel opnent
‘portion of Figure 2A is typically disposed at the
conmpany 102 of Figure |I. The elenents included in the
central portion nay be disposed at the conpany 102, at
one or nore attic CMs 104a-n, or a conbination
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data, manufacturing cycle tine, or manufacturing
yield. As a further exanple,sthe generated report may
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at the production report generating station 208 (i.e
the production report) typically focuses on subject
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1006711 n sone enbodi nents, the production report
generating station 208 may downl oad report generating
software fromthe report generating software server
218, for exanple, at the beginning of a production
shift, at the cnd of a day (e.g., at mdnight or sone
‘other tine period when the manufacturing plant is
idle), or as updates to such software becone
avai | abl e. 100681l n sone enbodi nents, parts or all of
the report generating software are disposed in the
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m crowave radi os, when the manufacturing plant may not
have personnel with a skill set in the particular
technol ogy. 100711The central production station 212
is further adapted to performcentral production
functions including managi ng testing of production
‘software, instructions, and specifications. This

i ncludes testing, prior to rel ease, new revisions,
updates to and upgrades of software, specifications,
and instructions. Pre-rel ease testing may include

t eSgahitgar rodubih Satiéin Stic GBS a0tring Pint, welis@lontH jhoatesnbndinyens,

in Cl!cs?lggef P\l&qmﬁdrz?&%éng MW:@&Q@? bJE?Mcd' | oGl thedentdgtiddctian@lion 012
c? gase, . tg% central

pr o'a‘ﬂ"rffhf‘bﬁ' "é‘idg{“?"éth "“2'&‘}2/”’;1“?3g " é{&'gsé’ SUCHh NEW r evi si ons.
up dl@&ﬂﬁ eRdlophBg Bﬁﬂﬁ&ta&nﬁmﬁ&cﬁ&cm’rﬁﬁ aldftuinéheth8 @eldesa 202,

Th edcgc?l rru??J h{)\p {o%g“%g'&o&ng m?bt %ﬂsgp gpl%cd@?ro&xt\%ﬁ §§1tnt %{lch

G LN RN W S

pr odlsredtipemap fugitct iprhid@tapsiayipg such desp e s toope qTEIRTE diTerer lgpuages.
revi, |Sd\v€151$cvclb|mab6@ccxf‘ﬂﬂldns veghddesritagcdamen het idcrdds he

pr O%Qc%égg? & rec‘v Is3hd SR g%r%ni QEnd .ﬁg;m QA a@5hiek Qﬁﬁ .ﬂlmlu@ﬁa'r Rbuct

ion sta en 1 nit &iS q
PO SRR T PR P i s o ions
S pebi o eecorfarm spbdugtian Batigrt: Aericxsmp!e, BEh specifetinprmny inplygde a list,
devghig proetdeRiigtod ¢ Srhat GwE 10 BgdlitowaE @oduSipeg:tibr i6 artidr @RBise
a? dlh!: Hdc'd'iu.uur? J\Jtlgn§ perf-cl-ln'ueom.er ﬁBrl: Q4% onmumfu&%p (vha$ﬁ"lslﬁcl oy aldl

her co np ut eri a
of g)bcrftcm?séo us¢ %t { ﬁggt?u%tﬁ& ftﬁl&b\sl\ l? 5\{,5 ctgl"l%lﬁ;gland so?ort tﬁ&n%&
dev sitopiasred spoilitayions may iorhideapeér rreiEw eﬁ‘h‘?gesﬁ'vb@m&' prample, by an
I bEn@aﬁéeﬁ@ the do@pdnl EHVm@&BJriErQJ: in mar faéwrggwp&htﬁoﬁﬂ ard OF dnWalivipal

et Cwlg) ey QQJJRLr%f Jhga[a eg&{ge 8 wﬂ&%& SVt o nd si&rdaaus.mv@be@n

avai e central production
st at”l“iﬁ‘f’i" 212 for testing prior to release thereof for

us e{O%' t Nhe BHOA H:EJn' g@r@mﬁﬂg@lﬁdo@ﬂ 4 &Q}ﬁ.ﬂalldepR@ wiihd Bt

gigﬁ‘ﬁ‘f % Eiogwaifccsgwg lrs c‘)"r'n ddpgd qu%gizl{aw désﬂnggdli'tgc%nncit&n \bnh the

" engPreugion wqﬂwc'ﬁfrﬂwawwﬁ @mtsf'r“@ﬁ'e's“s %Beb@PPEPFdéWThe o

dev ﬁl@@uﬁmﬁwm heienalledon fgjcetthabreort ginerating station 214. For cxample,
S p e ﬁnl: oehtpa dﬂoﬂ Eéngrmnﬁ %{)@2 19 tn@thh@ Rocésd @ ddiPybrad HheR@vee202 hdl

ation/ so
St afcfcé?l fii%e prlbr.' lCIlﬁlb??Oﬂ 8W§mt{nﬁssfp onC.JTog E?\am ICB may inc udc\:l\?{tr%léd
t heossrread ey ghfa o witstse @Fqsv@m@ygfcém %fss "Psﬁ’é""i':@ fiytpeg potail n
Pr ochdesttion WittTtigatei SO Mhe2dbat gedcdfink3dDen elnoRtemty ivhudsofvemar e

”Hytrcmmssl MR SRR ERLRG mmcagm«w qmmaﬁ bddﬁl&lllcr@ @nd diidkls hoekdsd 1§ doth
sof t war e

b
dev! ?)cﬁcésdb? l% prE)JuutgPo?crsonng opcratmg%:e Pmducl{oH {cror(?FQIc slguom e

m one ucti on
f unBameiesel weidie maciarde %l‘l““}ﬂ'r"é‘tiﬂ'&’tﬁs BAsts PRIRITEL ‘6‘??5‘-" ands
des edmim@ichs. cTre SR podr skreined anthe cE@st rEpag geadratiggtatiorsXd4 ti.qvarce

may cchlﬁ?njcﬁbqgnatv%ltl&cqgnef;trnﬁmr @ndrdANedd, & MalidiRdo Besubjer hmace

per s

e e e s s
desihggsed! reoh ay. tiedhe produgiion reparipiaciude fupipct PasteR relptpdie b e Mictgney
run, that the programinstalls properly, and the |iKke.
Testing may further include testing froma production
perspective. Exanples of such testing may incl ude

emul ating an installation process of the software on a
production station at the manufacturing plant, the
processi ng of an actual unit in accordance with
instructions for use at the particular production
station in the manufacturinggplant, and so forth. In
sont enbodi ments, testing froma manufacturing
perspective may be carried out at the centra
production station 212 rather than, or in addition to,
on the test spccification/software station 216.



100741Devel opnent of instructions may include witing
a docunent that includes a description of howto
performone or nore tasks on the particul ar production
station. Such dcscription may include text, draw ngs,
flow charts, photos, and the |ike. Devel opnent of
‘instructions may further include translating such
docunments to one or nore dilferent |anguages.

Li kewi se, devel opnent of specifications may include
witing a docunent that includes a description or
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production report generating station 208. Thus.
central report may, |ike the production report,
i ncl ude subject matter related to the efficiency of
t he manuf acturing process at the manufacturing plant
as well as, unlike the production report, subject
matter related to, for exanple, a trend in thc cost of
manuf acturing the product, profit margin or other
neasures including data relgted to sal es of products
as well as their manufactureé, and so forth. In sone
enbodi nents, portions of the report generating
software server 218 may, additionally or
alternatively, be installed on the central report
generating station 214. 10076) The production report
generatlng statlon 208, the central productlon statlon
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100781The comruni cations |inks 230, 232, 234, 236, and
238 are substantially simlar to comrunications |inks
112 and 114 described earlier. In some enbodi nents,
conmuni cations link 238 is optional. An exanple

i ncludes an enbodi nent in which report generating
‘software is installed on one or nore or the report
generating stations 208 and 214. In sone enbodi nents,

t he production switch 204 may be optional. An exanple
i ncl udes an enbodi nent in which the server 202 is
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| ' rocessing may include perform ng conputations using
the data. PC 222 is further adapted to process the data
responsive to input, for exanple, obtained from an
operator using an input device operatively coupled to
the PC 222 (not shown). The input device may be a
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manuf acturing data fromthe manufacturing process over
a period of tine, such as a day or a week. The

dai |l y/ weekly MDA station 224 is further coupled with
and adapted to downl oad the stored data to the
stagi ng/ MDA server 226. Such downl oad may occur, for
"exanple, at the expiration of the period of tine. In
some enbodi nents, the downl oad may occur manual ly. An
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station 228 is adapted to restrict access to sclect users, for example, by the use of usemame and
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(0089) In some embodiments, the staging/MDA server 226 comprises more than one server.
An examiple includes a staging server and a separate MDA server operatively coupled with the
staging server via a uni-dircctional link in a direction toward the MDA server (not shown).
Staging may include, for example, disk staging such as writing data first to a hard disk and,

second or in paraliel, to a tape in a background process. By first writing the manuficturing data 1o
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100881The MDA station 228 is adapted to obtain data
fromthe stagi ng/ MDA server 226 and to generate
reports based on the retrieved data. Exanples include
reports on a per custoner basis, per time unit basis
(e.g., data fromthe past week, nonth, year, etc.), on
"a per part nunber or per configuration basis, and the
like. The MDA station 228 is operatively coupled with
t he stagi ne/ MDA server 226 via conmmrunications |ink
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enbodi nents, the private |ine may further be adapted
to guarantee a m ni mumthroughput of data to be
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private line include a Tl Iine and a LAN. In the
enbodi nent illustrated by Figure 2B, the server 202
and the report generating software sever 218 are

di sposed between the privaté4line 246 and the centra
switch 210. In such an enbodi nent, the server 202 and
the report generating software server 218 may be
operated (e.g., owned, nuaintained) by the conpany.
100911Figure 2C is a bl ock diagramof a manufacturing
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100921Some systens include multiple manufacturing

pl ants, for exanple two CM plants that are not
co-located. In such systens, the production portion of
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region in which the spoken | anguage differs fromthe

| anguage used at the conpany. For exanple, the conpany
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el enents according to one enbodi nent of the invention.
The purpose of redundant el enents includes to ensure
that the manufacturing systemrenai ns operational if
the corresponding main (i.e., non-redundant) el enent
fails. The systemillustrated in Figure 4 includes a
‘central server 402 as well as a redundant centra
server 404, each operatively coupled with the other as
well as with the central switch 412. This system
further includes a redundant private |ine 418. The
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bl ock diagramillustrating a server 502 according to
one enbodi ment of the invention. The server 502 is
adapted to store data, sone portions of which may
conprise read-only data 504 and other portions of

whi ch may conpri se read-and- 9w|te data 508. For
exanple, in sone enbodlnent§ the production station
may be adapted to have access only to read-only data
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1001011 Sone portions of the read-only data 504 may
conprise restricted access read-only data 506.

Exanpl es of such data include sal es order data, such
as price, custoner identification data, sal esperson
identification data (e.g., conmm ssion percentage),
distributor identification data (e.g., discount and
annual commt volunes), and purchase order data. The
pur chase order data nay he designated restricted
access read-only data, because the conpany or the CM
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i ncorporating technology in skilled areas according to
one enbodi nent of the invention. According to this

nmet hod, a product nmay be assenbled fromunits from at

| east two sources. First, units that incorporate
technology in skilled areas may be received at the CM
recei ving incomng inspection at step 602. Exanpl es
of such units include a traR8ceiver (XCVR). a power
supply, a diplexer, and a nechani cal subassenbly. In
addition, at step 602, data associated with such units
may be received. Such supplier provided data nay

i ncl ude part nunber (e.g., the part nunber of a
supplier, of the CM of the conpany, or a conbination
t hereof), serial nunber conflguratlon reV|S|on and
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1001081 At step 610, the IF assenbly may undergo BS/ 1T
(boundary scan testing, in-circuit testing, or both).
The BS/ICT testing is typically perfornmed at a
conponent |evel, nmeaning that nultiple boundary scan
tests may be perforned on the IF assenbly, for
“exanpl e, one test for each or for a select nunber of
critical conmponents included in the IF assenbly. At
step 612. the IF assenbly may undergo IF F/ T
(functional testing). Test data and test results
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A manual override at step 620 is typically not
possi bl e. Rather, the process may typically resune
only after the user takes renedial action. Renedi al
action may incl ude replacing the unit with a properly
configured unit and repeati B3 some or all tasks of the
process at step 620. Upon successfully conpleting the
process of verifying all units, step 620 may further
conpri se updating or generating data associated with
the assenbl ed product, and witing the updated or
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T | e o o o



In othcr enbodi nents, products may arrive at step 626
with a default branding, and the configuration

revi sion stored on the product (or a unit incorporated
therein) may be updated only if the branding is to be
changed. Step 626 further includes storing new or

" updat ed brandi ng data associated with thc product in
the server. In sone enbodi nents, a shipping record may
al so be obtained at step 626. Cbtaining the shipping
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but may be corrected, for exanple, to conformto
custoner-specific licensing or branding. Such steps
arc not shown in Figure 6. 1001171 In sone

enbodi ments, one or nore steps illustrated in Figure b
are optional. For exanple, in sone enbodi nents, thc
conpany may not manufacture products that include
private |abeling, and thus the CEM brandi ng step 626
may be optional (i.e., omt § In sone enbodi nents,
fully tested and assenbl ed % oducts may be shi pped

wi thout first being sent to F@, and thus step 630
may be optional or replaced mﬁth a step conprising
forwarding the product to a next step in the

manuf acturi ng process (other than 1:Gl), such as to a
pack out statlon 1001181 In sum the present
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CLAIM5S W claim 1. A manufacturing system for
processi ng manufactured products with one or nore
units that incorporate technology in a skilled area,
conprising: a server located at a first |ocation, the
server configured to store manufacturing data

" regardi ng manufacture or configuration of a type of
product; a first production station comrunicatively
coupled with the server, the first production station
| ocated at a second location different fromthe first
| oc amdy®apeeitciedrn a prodyctior elatipoconfgrred 2az ¢alirasionytatiorn T cglipradong
fi rs&aubmﬁasl bl & M:F}@'nghbﬁﬁoQddﬁ@ﬁncrb&ﬁ@dlbﬁrbntt&ﬁlg The
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st at i dreseobitd pridgadocrel mecaipggibreidn wiedifratonshe seiprgiion of che
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t hat lhé 3 lbg'aluf) fsg[lc%nguc gogm"; L}@c c!ﬂ{orﬁt anJl ﬂ&:@&bﬁgm%i@an& E’(ﬁvnlondcd
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dat afrocﬁﬂidn &rs&ﬁa Lrésptnsité B lopifhtalbiatidnis 6 ag REMStAMINGAEilicdGrny
cou p cah?;%uon racqlotﬁqr\cvo rator}x!?ﬁnn%?ﬁ Gai ncw rBQH&tsbcg 51 skillsina

stati fir

S ot merccmmg PO F e BB oy
pr 0d6e2 tah apdatsitoageipted cabibrbtiog file eithe agsembieshprodust ie fypicalfiestopedyin the -
the ggpufacturing data and performa central

production function, wherein the manufacturing

onc el t i R4.ghgenakiesingaiay begerlormsd preally 3 selpof v'ﬁbﬂsﬂf %ﬂ%‘f‘l‘

ac C epeickiiidgortie addndieino chilirtiedamits af pebdenfpnnsee 612n ¢p some embodnncms.
devel apiBNuh@rtions. 2. A manufacturing systemas in
claim1l, wherein the first production station is
adapioeidait coBMbragiee ntyde adds astep E36s Epnexpgrie, the compy npy seitthg n
t he Qh@ﬁmﬁiﬁmbﬁ:ﬁﬂhﬂ@dcﬁl&)‘mho& ondhiteakifc Bt beihdinROnaes tharcladss the

in CLO%:,_;{Py H dwnm%ﬁng (t;-lrl,y EJ\% uxd Iggﬁ)t an&mllhlt‘d tﬁa?’m@ud@dr&ustoaﬁlts Uﬁamg

pro manuf a ture

- pro d“lfl"dd!"B" cB éuchgm Pré'?..df"é fnéydnc ude obtdmlnf t(\e topulcvef part num%cr and the top

level serial number of the assembled product. Oblalnmg mny include retricval from the .

assembled product or obtaining from the server, In some embodiments, a specific "131 part
number” may be used for OEM branding purposes. Al step 626, in responise to the retrieved 151
part number, a sclcction may be made between multiple branding choices. For cxample, a first
choice may be called “E” branding and a second choice "3DB" branding. in some embodiments,
a conliguration revision may be stored to memory on a unit incorporated into the product, Such
memory may include EEPROM (electrically erasable programmable read only memory). The
configuration revision may be updated in response to the chosen branding. In some embodiments,
products may arrive at step 626 without branding, and some branding may be added at step 626.
In other embodiments, products may arrive at siép 626 with a default branding, and the
configuration revision stored on the product (or 8 unit incorporated therein) may be updated only
if the branding is to be changed. Step 626 further includes storing new or updated branding data
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4. A manufacturing systemas in claim1l1, further
conprising a production switch operative to

communi catively couple the server with the first
production station. 5. A manufacturing systemas in
claim11, further conprising a central sw tch operative
"to communi catively couple the server with the central
production station. 6. A manufacturing systemas in
claim1, wherein the central production function

i ncl udes one or nore station production functions, the
f uncisio@RcdWith 18 pradhibHEhnd e UIG bdnid BmtspllimkrtsDd shipfikg rbtbdd im@ySalso be
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cal i trietprodyst: Sgeh teAmﬁawur%t ‘GFF °Fftj" s‘ifgf ‘é'r‘ﬁ“ a@y wﬂ"de P"éﬁ " gota
wher siotiattdéththe ®p lcv@ prodea dudies: t@neveomd panpging the dharinadiae yith

¢ an“"f@fﬁ&“h H&k‘m 'renxe@eh Ff&“lhg pr&ﬁﬁt Rel}@val hﬁﬁrﬁfu@ﬂha%ﬁ code or other
I eqh'c "éhe °!|-“ﬂ r‘fé’t ‘R%Pﬁ fm ?1 IEEPROE\? %uc‘g o) pgrgyn%?ng%nélu%g % ification

0SCi
post ofths Aefigustien w@g’tf?rﬁgmp'g the f-eﬂrmh{ﬁ’r'%m [fthe FRgfi wg‘t"émsag's
i N clogdia bk jncantod,rsefiware bdngatibicaith mupwgwwqtlwﬁm oeyten i s
per f wﬂﬁﬁcmlﬁﬁls&%r and@ WESRPSnie adid, er Whith ﬂ;@u;ﬁMIdQﬂﬂiE@ﬁlon '

fas hchnan may be sn:orcfil m¥hc ser\n:p unrﬁ“: IEQII?{M% h%gioduc( may be updated. A label

may also be added to the exterior of the assembled product indicating the final configuration

revision. If, upon arrival at.stcp 628, the product includes a labci the labcl.'hay be removed and a
' new label added. Altcrnauvely, the new label may be addcd on top ofa prevmus fabel. ‘The

PFCT may further include; in embodlmcnts in which microwave radios are manufactured

pcrformmg a link test of the radio product. . At stcp 630 the product may be iorwarded to FGI

(fi nished goods inventory). '

[00136] A unitor fully assembled ;S'roduc't may fail a test or other proccséin'g'ut' one or more of
the SIeps in the mcthod Such unit, or the product mcorporaung the umt, may bc retumcd to the
s.upphcr of the unit. An cxample includes a failure identificd at CM receiving incoming
inspection in step 602 Alternatively, the unii or product may be discarded. Examples lm.lude if
the assembled producl caniot, at least not cconomically, be repaired or if a unit cannot be
removed and replaced, Another alternative includes forwarding the unit or the product o a
production station for an update or upgrade. An example includes if the software or other
configuration is incorrect but may be corrected, for example, to conform to customer-specific

licensing or branding. Such steps are not shown in Figure 6.

[60117)  In some embodiments, one or more steps illustrated in Figure b are optional. For
example, in some embodiments, the company may not manufacture products that include private
fabeling. 2nd thus the OEM branding step 626 may be optional (i.e., omitted). In some
embodiments, fulls' tested and assembled products may be shipped without first being sent to FGL,
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10. A manufacturing systemas in claim1l1, wherein the
central production station further conprises a test
speci fication/software station which is
comuni catively coupled with the server and is
operative for devel opnent of software, specifications,
“and instructions adapted to configure the first
production station for perform ng the station
production function. 11. A manufacturing systemas in
clai m 10, wherein the central production station is
furt ﬁ@fhusfsﬁm MagiRloptiordl yr rpbesp lviich sePcotnbrising @Btarding the product 10 a
s Pecm. &@akhﬁz L\én%%srwgi;ﬁccﬁw Gy GcPRY FHhdkiefht slafon! €St
he Sof specifications, and instructions
d evejoupgd lesunt hepréses inveptive eqnfemmms vasiaysdesfat oparoeches topedresh

and EQUM&JnB?oI‘ told&ucisl ﬂycﬂloﬁm%cﬁﬂ&yﬁr&ﬂlﬁdw&of’r&mﬁ these include
specif in }nlmoans‘g'ri/ andd ch%tdItys%sgﬂgﬁ' u\sinfy Qc%es?iﬁg %%}lousgt@tﬁms
softﬁ% % ' 1R

el n
substssaie 1h%fmnyf°ﬁ“wgst PARYE - SELPE é‘?ﬂ‘%‘f""e’”‘t"b““?“ﬁ@"‘f“f ?‘s"f'g“’ for

pr odeatplonpatzereide stetives. Adippghalic protes inewmtiandps ben destrised Hnce
writ @oﬁﬂ!ciaﬂc deh R Wt e 10 doain PlefeRROLRbAdIhdATs kHAGfYBL eBbadBBNS

in c| allmsmbél The%] ? ngpﬂgscgﬂ’c omragpc%td c‘iah@ sﬁo@l%t'lotbchmxtcd to the

speci fica e central
prodﬁ%?ﬂ@h°%¥£ﬁ?8ﬁ°P§”P5Wfﬁ@?megﬁ?ﬁgured to remtely
cause the software, specifications, and instructions
to be downl oaded to the first production station. 13.
A manufacturing systemas in claim11l, wherein the
first production station is further configured to
initiate dowmload to the first production station of
the software, specifications, and instructions. 14. A
manuf acturing systemas in claiml1, wherein the server
i ncl udes a production |ifecycle managenent server. 15.
A manufacturing systemas in claiml, wherein the
server includes a main server and a redundant server
comuni catively coupled with the nmain server, the
redundant server configured to replace the main server
in the event that the main server fails. 16. A

manuf acturing systemas in claim1, further conprising -

a report generating software server conmunicatively
coupled with the server and configured to store report
generating software. 17. A manufacturing systemas in
claim 16, wherein the first production station further
conprises a production report generating station
communi catively coupled, via the server, with the
report generating software server and configured to
execute the stored report generating software, to
obtain the manufacturing data fromthe server, and to
generate a production report. 18. A manufacturing
systemas in claim17, wherein the central production
station further conprises a central report generating
station conmunicatively coupled, via the server, with
the report generating software server and confi gured
to execute the stored report generating software, to
obtain the manufacturing data fromthe server, and to
generate a central report.
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19. A manufacturing systemas in claim18, wherein the
central report includes fine or nore of sal es data,
custoner data, pricing data, sal es comm ssion data,
costed bill of materials data, and restricted access
data, including restricted access read-only data,
restricted access read-and-wite data, or both,
accessi bl e to conpany managenent personnel but not to
personnel at the manufacQUAIMSpl ant. 20. A
manuf acturing systemas in claiml, wherein the server
We cldig: di sposed at a manufacturing plant. 21. A
manuf act uri ng systen1as in claim1, wherein the server
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nigased ercthemangfastpsingdatas in cl ai m 23, wherein
processing the at | east one unit further includes
Wi iskéong prddudiidhr steted coldmanichiveyeoeslad aditidalked ser@ér, the second
b Buctiof stakien $&aMeaIat a 2Bird &cﬁf&’d’iﬂﬁatﬁslﬂ’fifé}@ntsf)’&ﬁ €0 @St lobBation and

CihdlsBoRd locHi&, BleReddh@ pp&IuEEn SRR dofifSurdd ©aRiudcture or configure
S£LEehd @ﬂ%f@h@@/ﬂ& B%dﬁ'@@hge@%h WeShadu B urd@ MeF and
conmuni catively coupled with the central server and

V‘@ecreﬁﬂreﬂ %{@Qtti%ﬂ%ht% %r&h'ﬂﬁlcﬁt%w %Xgﬂe@%t}g‘?ﬁ‘ee é}’v%d the central

ro lhctlon atlon loc ted If mot rs produc?lgi AXioR %n t 2 second
°(

%rﬂ{iléc 1|on S ql g,r tCﬁgtr %%c lO%ﬁ[%%ﬂ%l gI'OVldrg: C server the
ATaey atarvdtn%fomaéefa%a Bwéaﬂan UGBt i ers of
units of the type of product, CM accounting and | edger
duhereinathg Mg Endite PReR Witk Bothsassyvepds shbsantially instantly
i ?F@F%dalf‘n‘@ theaproection antepeiaerng development portiensst omer
data, pricing data, sales conm ssion data, costed bill
2. oA maméactuaing splgier,as ¢o pigamy, wbereunrthe figst andiubtécdgmtio@ais aglapted to
arlopeongblnya peseomnels udskilded in 26 arda ofaedihalogyr i ng
systemas in claim?24, wherein the CM portion includes
3. ahlmauffaring @fstérhas Godmany, wiekdih the. firétinitAs a manufactured product, a
B4 BCrh AHUEARGUr&Y So€iidt A al plodilcBioBedAanuyheai&i.n t he
conpany portion includes all or part of the CM
4. PRMhiffacturing system as in claim 1, further comprising a production switch operative
to communicatively couple the server with the first production station.

S. A manufacturing system as in claim 1, further comprising a central switch operative to
communicatively couple the server with the central production station.

6. A manufacturing system as in claim 1, wherein the central production function includes
one or more station production functions, the function of managing production station
activities, the function of managing testing of production software, instructions, and
specifications, or any combination thereof.
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10.

11.

12.

14.

15.

16.

28. A manufacturing systemas in claim1l, further
conprising a production life-cycle managenent (PLM
server operative to store PLM data, wherein the
production portion further conprises a personal
conmput er (PC) conmunicatively coupled with the PLM

" server and operative to obtain the stored PLM data and

to process such PLM data, and wherein the
mManudraciciuringgystamansiimelaitt €S whegey the gratioh ptddactRtioMudeda. includes
28he ¢k MEBWF aebhhin dNigsSey §41E AvRMbly) te3tind, Hrad@ing\higdl Qjuhlity Resurance,
PhM &8bME6N. corrpri ses one or nore of an enterprise

resource planning (ERP) server, an Agile server, and a
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remadi@nd-wite data. 33. A manufacturing systemas in
claim1, wherein a unit of the type of product
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i ¥ %aim 1, further conprising a stagi ng/ manuf acturing

data access (MDA) server operative to obtain, store,
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obtain the manufacturing data provided by the

Skﬂﬁéﬁ%e%g%%t&ﬁ Fas in 38im £ WRALh G WheR thehdiel &M RBcddh lifecycle
hﬁh@e%@nt wiefein the st agi ng/ MDA server conprises a

stagihg server comTunl cat|vel y coupled with an I\/DA

server he st |n ver n eratlve 1,0 sta
manufacturi stI a c al se ver n lud|es ; ] erver and a
6‘0 d

Mﬁﬁ%ﬁ%ﬂ ‘gﬁlgj C(OB SYU%I SSWF% ?)re(dﬂgnyant server
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17.

18.

19.

20.

21.

22.

23.

24.

25.

37. A manufacturing systemas in claim1, further
conprising a private line conmmunicatively coupled with
the server and also with the first production station,
with the engi neering devel opnment portion, or with
both, and configured to provide a secure
comruni cations |link between the first production
station and the central production station. 38. A
MANmbAThdidingg syByst amifsldin €6, avierdif, theTesteprodidien station further
PEdnvitses lal PN ULRSHt SgeBiafingd Ista¥ioh econiréhiéiidleld coupled, via the
r @AWRARNE R feyak Sehdreh COMH AL VRl YeoR RERES S V:\kécgte the stored
t RS0 BJeRerBihg’ SbtBvdrk,N® @&annsrnaatnwa%mmércﬁpi a6f fhBServer, and to
| n@ra?eré?ﬁ%ti&cé#é)h'?%ow the event that thé main private

ne fails. .

_ manuf acturing systemas in claiml,
1R Bl B3l O b O BELLE SRR o e
af CAPTREY ROT R JFPBhETICE B SHiPn fémr??%‘n‘c WSR2 CPpR{Rd: via edsewer’
EPHB PR ePOTt iearIAURE Sqfpas seryerypnd, candigiied do eypeute thetorgd report
| B§yEratipg so Wﬁlfﬁntﬂfog&nm}]er{ga WHgfata orE|tl::Jtﬁ $prver, and to generate a
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not to personnel at the manufacturing plant.

A manufacturing system as in claim 1, wherein the server is disposed at a manufacturing
plant.

A manufacturing system as in claim 1, wherein the server is disposed at a company
location.

A manufacturing system as in claim 21, wherein company management personnel,
including financial controllers, can access the server locally to obtain manufacturing data
stored in the server and to write manufacturing data in the server.

A manufacturing system as in claim 1, wherein processing the first unit includes
retrieving data from the first unit, generating new or updated data associated with the first
unit, or a combination thereof, and wherein the manufacturing data includes such
retrieved and generated data..

A manufacturing system as in claim 23, wherein processing the at least one unit further
includes writing the retrieved data, the generated data, or both, in the server.

A manufacturing system as in claim 24, wherein the server comprises a central server and
a contract manufacturer (CM) server communicatively coupled with the central server
and wherein a CM portion of the retrieved and generated data is written in the CM server
and a company portion of the retrieved and generated data is written in the central server,
the CM portion including data associated with the type of product, suppliers of units of
the type of product, CM accounting and ledger data, and CM personnel data, the
company portion including manufacturing data, sales data, customer data, pricing data,
sales commission data, costed bill of materials data, company accounting and ledger data,
and company personnel data.
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27.

28.

29.

30.

31.

34.

35.

A manufacturing system as in claim 24, wherein the CM portion includes all or part of
the company portion.

A manufacturing system as in claim 24, wherein the company portion includes all or part
of the CM portion.

A manufacturing system as in claim 1, further comprising a production life-cycle
management (PLM) server operative to store PLM data, wherein the production portion
further comprises a personal computer (PC) communicatively coupled with the PLM
server and operative to obtain the stored PLM data and to process such PLM data, and
wherein the manufacturing data includes a portion of the PLM data.

A manufacturing system as in claim 28, wherein the PLM server comprises one or more
of an enterprise resource planning (ERP) server, an Agile server, and a licensing
information access (LIA) server.

A manufacturing system as in claim 20, wherein the PC comprises one or more of a PC
Agile terminal communicatively coupled with the Agile server, a PC ERP terminal
communicatively coupled with the ERP server, and a PC licensing station
communicatively coupled with the LIA server.

A manufacturing system as in claim 1, wherein the stored manufacturing data includes
read-only data portions of which comprise restricted access read-only data.

A manufacturing system as in claim 1, wherein the stored manufacturing data includes
read-and-write data portions of which comprise restricted access read-and-write data.

A manufacturing system as in claim 1, wherein a unit of the type of product comprises an
intermediate frequency subassembly, a radio frequency local oscillator subassembly, a
transceiver subassembly, a power module subassembly, a diplexer subassembly, or a
mechanical subassembly.

A manufacturing system as in claim 1, wherein the type of product comprises an outdoor
unit of a split-mount microwave radio system.

A manufacturing system as in claim 1, further comprising a staging/manufacturing data
access (MDA) server operative to obtain, store, and provide the manufacturing data,
wherein the first production station further comprises a daily/weekly MDA download
station communicatively coupled with the staging/MDA server and configured to provide
the manufacturing data to be obtained by the staging/MDA server, and wherein the
central production station further comprises an MDA station communicatively coupled
with the staging/MDA server and configured to obtain the manufacturing data provided
by the staging/MDA server.
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37.

38.
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40.

A manufacturing system as in claim 35, wherein the staging/MDA server comprises a
staging server communicatively coupled with an MDA server, the staging server being
operative to stage the manufacturing data obtained from the daily/weekly MDA
download station and to provide such data to the MDA server, the MDA server being
configured to obtain the manufacturing data from the staging server and to provide such
data to the MDA station.

A manufacturing system as in claim 1, further comprising a private line communicatively
coupled with the server and also with the first production station, with the engineering
development portion, or with both, and configured to provide a secure communications
link between the first production station and the central production station.

A manufacturing system as in claim 37, wherein the private line includes a main private
line and a redundant private line communicatively coupled with the main private line and
operative to replace the main private line in the event that the main private line fails.

A manufacturing system as in claim 1, wherein at least one of the communicative
couplings with the server includes a local area network, a wide area network, an optical
fiber, a microwave link, Ethernet, Internet, Wi-Fi, a private line, or a leased line.

A manufacturing system as in claim 1, wherein the first production station, the central
production station, or both, comprises one or more of a personal computer (PC), a
computerized system, a device or mechanism to hold manufacturing data obtained
together with the unit, and a device for adding or modifying manufacturing data.
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