;e3em~j| : N6*T~DWWO 02/ 50558 PCT/ USOL/ 47763 SYSTEM AND METHOD FOR

PRE- PROGP; AMM NG A CELLULAR PHONE Background of the Invention 5 Field of.  r
the | nvenyipQh/sddkgs invention generally relates to the mangaqiddi/if3g; of '
el ectronic devices. Mrre particularly, the invention provides a system and
met hod for reducing costs associated with custom progranm ng of electronic
devi ces during manufacturing. 10 Description of the Related Art

Tradi tional |y, ' i C have been manufactured in a generic form
Al consumré$&ﬁ%ﬂ%ﬂ§é@ ﬁé&?%rﬁ%omgaﬁ@ﬂs‘s% HONE the
device neets their exact needs. For exanple, early televisions required the
consuner to manual |y program each channel they wanted to watch. Since
‘over-air broadcast frequencies BagkerdimdBTIEE BBt | Y, a manufacturer coul d
not pre-programthe television set wthout Timting the television's use to
a spedific W@ﬂon. A consuner may have preferred having the

‘tel evision pre-p urden _t he, man cturer  and

rammed. but this uIdB f
i ncrease the cos?ggf mygRtiqn gmerﬁg'ufﬂ%g%éott f danufashuing; Pﬁ eﬁ’ﬁ@"‘é‘ﬁi JevESeS o
oh : . . | t R
gﬁglnl engeePg\?&te e co!?g r’remr]é gé\‘ae\ﬁggﬂ\%é\ﬁ?gsg?ugefﬁl %}c{)ﬁ%er,d g%rsi ecﬁglél %Hg%' has

advanced, cassoiated withghstont prograngying af eledomio de c\Rfing Dbl hirlHgl zat i on
fromthe manufacturer in their products. Mre recently, the ubiquitous

vi deocassette recorder ("VCR') entered the consuner narketplace to

corrpl1 ment 'ioﬁ ' Sht l,si on. This new device invariably included a
renote cont ion of the VCR fromanywhere in 25 the
consuner's fam | TrddasRallf éistionid @Ribeshle/bech qﬂm; h t hey
only wanted to use a si ngl e or munifiedhf‘}emterh%ggtpiragﬂqa{grpgot Egt e Al

t el evi si on QORFWKER. repgime thec same electraniq devdeel regatdiesa of wisativee rthey devjca meats! e

renote control. to co Ierf‘ent t he VCR!*Th' s.gonvenience cane at a price to

t he consuneﬂ}e"sf’ﬁﬁ'en%bl Oh SXEHPle, p2L E?heé"ﬁ‘%%ﬁeﬂ'é‘aeq thensonsmerotey Bangally;
specific br | @i Sl j s -digit
chde.  Honay EoBn et il My Whifled R alER, sfick S0er i RGACR: Rloyfbnbid 08¢\ 2

02/ 50558 PCgtddpaphically,/Shatiifastufey bwld népretyi6gramithé televiién Set GAMSUMBNItInG
program a product for his or her own needs has becone prohibitively

difficult. thedtelevisionrssusretosa aResifiq grogeapbiontsgionr ob yconpunernmayhave prefreedwho

have t he ° ' DI QgL am noder n .c uner prodycts as t anount, of
cust om soft\%a%éttgér?%%ﬁ?lggg’gﬁﬁ?gf "H:f)retagt ¥p Ité"r#?ﬁ _ BRAVIACEBT Ay ¢ he
VCR For exaiiréase Rl dosi 6f theHRRESEqUBhiah 1alefisRRAs AHihNEe 3BilEP B RAnaRe ¥iiite:
require custom zation for each end user. This custom zation i ncludes not

only i nf or mhandsvidthdor viemablke\chatnelsevdntugBy solved thid cimllemgd fod te donsumercands en
node .of tel econ i cation technol ogy, such,as al og and/ o igiital,:
Hundrdds of HaMHE R‘lfﬁr' Mﬂvﬁﬁfsgﬁm%g}’ i‘é‘ﬂa@ﬁm QPWY%@P‘{ Q?Fd@?c’lﬁﬁbb@’cf or a

demanded even more customization from the manufacturer in their products.

More recently, the ubiquitous videocassette recorder (“VCR”) ente@ the
consumer marketplace to complement the existing television. This new device
invariably included a remote control for remote operation of the VCR from anywhere in

25 the consumer’s family room. Almost immediately, the consumer demanded that they
only wanted to use a single or unified remote control for both the television and VCR.
Manufacturers responded with a consumer programmable remote control to complement
the VCR. This convenience came at a price to the consumer, since enabling this feature
required them to program their specific brand of television into the VCR, often by way

30 of a three-digit code. However, technology today has far surpassed the VCR, and with
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10 specific user. Because today's technology requires this |evel of
programm ng, the manufacturer is required to incorporate this step into

t heir mangbaglishdssng process and al |l ocate additi onal spacepbq/[%]shmﬁgjmry
devices residing in the electronic device. Thus, to provide the consuner

t hese choi ces, manufacturers spend a significant anount of 15 tinme and
resour ces pri@eveliitiog, the abilipy 5 dCofsunidr th Proge i BUsTBAuct Tdthss @rclebr lowanadedst ep,
to custonm ze each product for each user, increases the fabrication time and
event ual | y ilasbaeomeiprohibitivelyhdifiantsuner in the cost of the product. This

need for additional, custom zati on may be dealt with % i ncr eashng}thehsi ze
of the menmory all ewq%me%ewstpmgﬁaa Yy Bipen (manufachirers whe flavg the

. 'ts in i it i .
v co. NoncoDpfRE 36 idah Al SMMARHCR BBt 'as e ol bEEuOASIIIME |
a needsfor arequisédchasatrunpted Umdsimre e digiti dade ol thePVORE SEort dxample) cellular

'programm ng a consumer product ile maintaining or increasing the Level of
cust oni zat i dphoneivhievargybecoming as conmeamas VCRsotequire ghstoraigtins fogyeach end

[ .25 f.th [ T A ds_of . th
or esent 1 n T oA SEgtom ki th o8l fiSreiain B TeBht oy SULHRE) |

responsi bl e L I I d " ddt
this inventi %ﬁmgésé g‘fgf"??iﬂﬁh@g@?ﬁe&lc al ngm'\\,%tlngﬁlé%%lﬁl% s@swng}a?%?gdn@ient
features wi | digitalw Hnddéedsanfdinesl ob code gy befrequiredon programrpedlnlas phione farsa on,

and 30 particulgrly after reading the section entitled "Detail ed
Descr 9t i on WECHIGIEyention” -2 WO 02/ S0558 PCT/ USOL/ . 17763 one wil |

under stand how t t »Qf L S.J.nv ' LOV] sev t S
over ' traditi ongﬁe‘%ﬁ%gt%n% %gtég’pﬁfg?@gt ?de'\ﬁ)clgga C??e?’%aelgfg’% ?ﬁ%
present i nvemnbmiictingr & LR tCincoPoRtd Blis Bfeﬁ%ﬁrm”em%@afactaﬁggtpf&vs@ and
device's nenory with test code and system code prior to board level testing
5 during nanliogateadditignal Bhacerin theoneroorypdavices residing imthe elgctranic dévies. r Thise
device with ' first jnstructions apd second . nstructions, er?in the first
i nstructi onstoc © FARSUMEE (14SP FaOICEH ’H%‘E‘f‘tﬁﬁlfrieﬁgs%‘graoﬁ‘ AERUPHET and

the segond i # i ﬁﬁ@ahﬁx‘ﬁn i :
testi ﬁg The%?ﬁggés@g?? er conpr?ggéﬂ @ggﬁ%?ﬁé&%ﬁgﬁ H%tﬁlﬁiéﬁndéﬁgk ’
duri ng boar dtol castelmizesenth prpdirct fdetaeh niserg iddneasesathd ifibrioaticaf tihdandedveatuatlpiic 10

devi ce i ndependent of the second, instructions. Third instructjpons, are then
pr ogr anred iPﬂsﬁedPHE t9) b (Gogsymmery iy, thee costnel thenproguct; nThis i‘q’?gtfoﬁcthdé‘i‘&m}

i ncl ude syst : gﬁqﬁ i st ' '

second i nst rﬁﬁ@%@t&n% St ﬁe&et [ r{c?l%}{@firéuﬁécﬁ}g étr?ssq%r({eﬂ%(%g’ﬁﬁgc?ﬁ gﬁér%{edngorss%}?em
| evel testi nﬁogfanidﬁaF,ahﬂ@iiﬁ S6lutiorfl ¥ ERultd\iPinbRAsATIINS and@fedidtd pomability @ i S
a systemfor parallel programm ng an 15 el ectronic device's nenory wth

test @0de antheslestremic deviee. tNorg ofithesh oesults larppalatabds to the cehsurhery

manuf acturi ng. Thg, system co .ses an el ectroni¢ device rogra bl e
mermory | ocat ed inﬁ'f%ﬁ’@fee‘étarn& '&ﬂ&ﬁ@f“ﬁ‘ﬁ‘ﬂeﬁ°#§9‘§cmﬁtﬁﬂgmc B e m
communi Cat | OfroptdnininGCa ohSihe pfodlel ile Thitkhinidl> o Uiikieliify aiél ROGORE
instructions are progranmed I nt0 the programmuabl e menory by 1he input
devi ce wher ecustarhizationrequiradhyrtoday’ scomsumepini cuie hizh-tedhmology envimaieneand t he
second instructions conprise the partial systemcode. The system further
conpri ses neans for executing the first instructions stored in the

el ect rgni c device. The system st i§u.lmnfméj,5 tolﬁllieﬁ@%{oi ses a second input device

in co nication with the electraomrc o in third instructions are

programred into tifRe Bys€he AN MhcthotB 6T the! PreScRthRABO hheeseveab Feutures, no
instructions to conplete the systemcode. The 25 system further conprises

.means for exsiogleiong afvehicte tsosolkly mesponsible dos itsdesitehle attribntgs.i Meithout dimjting
stored in the electroni ¢ device durin tem.l evel testing of the .

el ectroni c dEiEaRe ‘gﬁfhéﬁn‘ﬁﬁgﬁ? F‘T)‘f’f_pfﬁs%f g%lﬁ@ %‘E\ﬁn"ﬁﬁ@ OF4 1&Egrelprpgu%en6l ock
Jdiiagram i |1 ugdahibd RE1I2nd% e afilcuSde@ OBy CMAIRE doRS AP0 HRE i 8%s8bn,2Bnd

el ectronic device. -3
30 particularly after reading the section entitled “Detailed Description of the Invention”




WO 02/ 50S58 PCT/ USOL/-477G3 Figure 2 is a flow chart illustrating one
enbodi nent of a programm ng process that is perforned by the manufacturing
syst em sh@\@yzlsisdgi gure 1. Detailed Description of the | nygil i@ deine
followi ng detailed description is directed to certain specific enbodi nents
of ' the invention. However, the invention can be enbodied in a nultitude
of di fferent oyl wrderdridraw thedfesturesrof dhib ynviehtiorc privide. several idvantages over
descri ption, r‘ﬁ{.erafince is made to the drawi ngs wherein |like parts are

desi gnat ed wiEHtPTal programmineofelecyamsdavicesthi s i nvention mi ni mi zes t he

i . . : o . oo
manuf act ur | ng. pr oong 2Aseloh e Brelil thilor s B"APHRE R Waedlef BPodsiFe ap e
‘| evel or conpleetronicydevicet S1mettRvy O4thIedticodd and0sybiemécfel gibritd bbadllevdl itésihpe

consuner's nged. Typical |y, a manufacturer is limted in the |evel of
conpl exXi ty ofuRRgmamfscinng Thepethod comprisdspnogramming theselestmniddeviceswithf

This tine s oo By b S el it et Eurictnss epoRTies et
sof twar e i ncatdefdr ue UiEne bB&id" %lctegﬁ]\é' &fa mlﬁﬁéonﬁig%xﬁygét?&& %Hlp?%g k)ggﬁsalt o

el ectronic device's software code earlrer 1nt uring - pr

m nimze anysystdosesiedor systeny levehiestingyi THe metEod AftheFBaMpASds ekbdigingfthe fisency,
as well as permt, unrestrained custonization for the consuner, ile not

i ncreasi ng t ISTRCHops during, boards dqvieb testingido idetermine thiegeanditioni of ghe electronic

tati ()i : i f act i Y St 10 | d ith
he T a0one | oSt BEGRIGE SRR, | i Ehirithons aipihds DpeCamREH o
phone or Per titnahe Bl&&oxﬂesdéiﬁ@twﬁé?%)m@rﬂﬁﬁqg&ﬁéﬁoﬁy%ﬁlﬁétsgw 2bde to

manuf act uring process to a point where programmng of an in nal menory
| ocation 14 ¢emplementrthel seegnduimstirictions.s Finally, the sédoadninstricions mhd ghe thiedss,

the el ectronjc, device 12 e, full 5 configured and incorporate all of
its conpone nPS%ﬁ%8%F8 _exe{aﬁ?%l (ﬁﬁﬁ”g\ﬁ&?tém i%"s"eﬁﬁeétfltgr%ft}h? clgelrenic devies. t he

el ectroni c devi ceadgdndn Y . er ed changes_are r ired in
t he manufacturing pr o%es pr?gﬁﬂ%omg%%ﬁgi%ﬁﬁ%%t ﬁc’é' B@%r%&%&ﬁgcﬁn 12.
1n andSher relecthmiti devive!s mamnpryawithtést 66deindishstemodeiidr kSboddd MviePteaings at

this point in the manufacturing process with subsequent installations being
per f or med. rdwmé‘“&iﬁ?ﬁ“}ﬂ-l dagtsysiem] epmprises an glastronicedevise, acpragraninyablenor y

Georon b PBRHRA RS BETOE Mo 4 SREYHGE SetiCe B REREChtR il
devi ces 12, the eletrosicidedidt.c Rifdt fidwactdas aﬁa%mliﬁsrtglcﬁaa%%?rs (Rintd) 2
el dom changded-

ROM f ormat because these types of prograns are s Vany types
of ROVs are {badmsrammeable memoryibycthe dipuy deyico whereiratheefirse Adtractiops womprise '

" PROM, . | b d-only men "EPROM'), el ectri cal
(P ohghle SRR eyt onl T O SR
ROM i s naskefhrth@P eofptisés TRHRE Yor %ﬁﬁnﬂ%?he; rﬁfel# ggﬁlé%tigﬁso gfomdtﬂ%ycl%éﬁn}i)cer it

manuf acturer. This type of menory I's since 1t does

subsequent rdeviveoJhe systemy still filrtteer oomprises b eevohd Griput devibERA\onimadicdtioawitto ROM
except that &he consuner, t%/?g?{_:ally does the progranm ng, not the

manuf act ur er theEpcEonie AEVies eip thixd astrugtions: dre progravned intp thenmopragpnesble
jointly util] | of the.overall nmemory |ocation 14 nust, be

i ncreased i fhgglﬁguwg?#‘ag?@r‘églg %@?‘ﬁ&‘sﬁﬁ?ﬂﬂl&éﬁ? \in etg?fﬁe éﬁ@?‘?&é‘ﬁ-er 9 onal
sof tuase i's s attheFEhiaMisaomets! fot! etbbutinglthe BLOBHARIIORL ahd'%h y
device 16, but the manufacturer will incur Significant process tine during
the erase pring@aiionas gpieddn ithe ¢lecirinicedevideadunipp Isysterhi lovel aéstiag of ither eledtrinéd
("W") light ,eraser to reach inside the nenory | 5 device 16. EEPROM
.inproves upoﬂevt“f?e EPROM by permitting its erasure with the use of
electricity; no WIlight source is required. A nore recent type of ROMis
called flash-ROM whi ch further decreases the erasure tinme as this nmenory

.device 16 is erased conpl et el yBfiefB@chjtidnastiise DAGviggy cui try of the EEPROM
for allowi ng partjal erasure of individual [ocations. Flash-ROM does allow

infordBtion to belighiet {els 8oblaek cdiagram lustatingt R omanvactuting systero fer thener

| ocati ons V\BWE% ilt ttren.tg after the menory was conpletely erased.
Ther ef or e, WGS‘F PHLEH®oM ar e types of nenory that can be used
in device 16 with the benefit of being able to mninmze the size of the
menory | ocation 14, since manufacturing gypd operational software can reside
in series in the nenory location 14. 25 RAM may al so be used for the nenory
| ocation 14 in the electronic device 12. RAMallows the nenory device 16 to
be witten to and read from and will nmaintain its contents until power is
interrupted to the nenory location 14. Oten, a battery conplenents the use
of static random access nenory ("SRAM') in an electrical device 12 to

g, - ~r< AR A e - - e . I




W O 02/5055% PCT/ USOL/: 17763 | ocation 14 in the el ectronic device 12 and
thus offers increased capacity over SRAM However, DRAMrequires its
contents WO 0Risosse&eshed every few mlliseconds. Any of theggsypesepf RAM
menory devices 16 may be used in further enbodi nents of the invention
dependi ng on the panufacturer's design requirements. The prior descriptions
5 are not intend&EWe2)15 aiflow phart Yiysitating omeremibpditeait of 8 prégramoving iprocese ar t

t hat coul d ' e, nventi on, The electroni¢c device 12 is in
el ectri cal %ﬁ#ﬁ%ﬁ%ﬁywﬁmmﬁl&?GWW%@ts WPIR EIBPES F-or the upl oadi ng of

test code 20 and system code 22 as bytes into nultiple address and data
| ocations 24 in the nenory device 16. The nenory location 14 is sized to 10

‘accormpdat e both the test codetilddDescriptivh@ftiedeertidnconbi ned since both
codes yeside in the nemory location 14 until called upon to execute their
i nstr é(r:t i ons. Th Fr@%”?ﬂg detatieddesariptionis diseqied toi aertainapedific ambodimenis of t he
't est code 2 St sinul taneous|y,. The first, i device 18
prograns t hglefri\{:iﬂ%n?léﬁ] g@gfe?glﬁ ﬂ%ﬁ“\{%\m’bﬁﬁqge ?‘_Bbéq“’q ’é‘s"t?’ﬁgl %@Fﬁ%‘f’?ﬁni c
devi ce 12 tas definddeard 60vepeiP By Y chhdig 'k%&c’i‘ipﬁ%&pﬁ?%%’n&qgrlﬁfﬂeeﬂ) gled 1ts

performance is nomnal. In alternate enbodi nents, e simlar or
di ssini | ar deavings wesreindike pauis realesigitaRevith like humEfaS\throngkibuer  SRAM may be
used to permt patallel ﬁtggra e. .|l n alternative enbodinent, only a

n § . Y.
portion of the syStfeM¢y zgs othe o drawbacks, assorialgd; vith, aisings multiple 20,

por i o of PP G838 o mbllhcick oodse o B ARbtori i Bk g o

test code 26 dimjt the Retleonicomplekity @F ahd! dkiides MAPREnfipiutidnefd BESR sulthgheCOSt
of the larger nmenory | ocation 14 and the process time for a subsequent

upl oadi ng ofOTSUREF § insed. ofTypicellyyas manvfochirer 49 limsitedt inethe flavet of complexity tdre
manuf act ur er, Lred,flexibilit uring the nmanufacturin rocess of the
el ectronic é%s\%/?rg%iﬂl dﬁ*—‘8¥ @?gﬁpf‘ ,laglp 40 pBr CRYIpMER tfq‘fé“sgyé’?e ec Jgeressed; s
cont i nual | y nfaffab@eing WiieissaiaB® MHARLH ohistBfidalln e @ tfmd W h&eldy. L hat

portion can be allocated to the subsequent uploading step to mnimze’its

pr ogrldmmi ngsperp updating a significard pootidri ofithefsofthare imsluded dothe déctrdnic dedtdier

enbodi nment, .. he on of. the syqs;tem code 22 that pertains tg a specific
r

orti ( £C,
oper at i onal eB’fePfWam{’ém& &be rdertronige device’s sofwiarn eded ealien BbclbAd
I nput 30 dey af t €¢d Nadit t i t eq. .qF npl e,
I f the el ec%ﬂragﬁﬁac evi gc%% &%W@& as?l %%Sﬁrg P qéﬁﬁ@@.&ge%{x(l:logécr%g
associ at ed wiahifatthring peffisicnoy)abs "Wl 286 périmit Sunresiired/ eeitrSiziio UoPlthe 7763

the cellular phone, such as dual, single, or tri-node, may be upl oaded
later in thEOnsEmEH 3dulgmohincirasiog the costrnfhe elesteonid dayiashe manufacturer's

e 1y 0 TRELRY MR, Rmat D 80, Sl SLSLE SRRl o sote
bhone. af ter 3. coneaner o aons A el U e oh o B Ble, S RIS e
enbodi ment , Phone on Personah Nata desistant (D A) proceédszthrbuighsthe dnitial§ mansfactridgi nput
device 28 181 ctddo AN Whire Jaoprtming of an taterasl remaary location 14 is required.
Up until this point in the manufacturing process, the electronic device 12 may be fully
25 configured and incorporate all of its component hardware. This hardware is preferably
generic to the electronic device 12 and thus only software related changes are required
in the manufacturing process prior to completion of the electronic device 12. In another
embodiment, only a portion of the hardware is incorporated at this point in the
, manufacturing process with subsequent installations being performed.
30 The memory location 14 may be populated by read-only-memory (“ROM”)

and/or random-access-memory (“RAM™) devices 16 depending on the design

4.



I n one enbodi nent, the second input device 28 uploads to the nenory

| ocation 14 preference information 32 unique to the consuner 30 purchasing
t he el ectyweriamodsld device 12. Where the el ectronic device kgrssonseRs! ul ar
phone, this information may include identifying information such as the
phone nunber, speed dial nunbers, ring volune, and phone system features.

This allows tdagireBefs "Bl ndfy (JecRAAHEiGes"RViGE | debthBle RIRAR t}%tsgf’t\:% gﬁxﬂ ng
Def aul so be

to performany significant progranmm ng. ault parameters can
upl oaded whepdfiwarestorsddnrROROIatmes bemushthes tppesfof peopramd freisefdonmahanged.32
concerning a and second i nput devices 18, 28 may be

. first
deskt op, serb%‘s? u(rgg P%%BS’IS %é?faowgua,th%@%mcé ling, pragranamable feask-qnly gnemery

ot h desi ) . . (i ) . d
'n connect | on et aeFB bR Ale rdldfonty ibhuabf PEER O ectfifRedBuly ™
Oper at 5ng_Sysicmuory PEEPROM"R, and fdSEEPROM W T WiosP 2omMiondgpe O RUM s
‘W ndows NT, and Wndows 2000. A program for use with the input device 18

may be writ t Biasked readyondy srgmoryt whichais dypicallyspregrammed, byGhe mapafic@yrePaTbisl |
Java, and F eI‘«’Agl and ran under the well-known op,eg@;i ng system C, C++
BASI C, Pascal’P® ShUEMOGH fe $ince i dloes Ra} PermihsnbseAUSPLErRIRETaRYNIng of

| anguages f OfheWhH HIVESRC A i ].en :
execut abl e coge. n?gy'lllgﬁiem?l??st 516 slg%on Htﬁﬁﬁﬁeﬁgﬁﬁﬁ&&%&hﬁgﬁﬁgg%ne
or nore ni crdgestegregramming,aiot dee mamefattuten) B Gcastodimern oPeietihvéhtion, ROM

procea§or, a Iﬁe@i'um Pro, processor, an xx86 processor, an 8051 grocessor, a
MPS prdcessof® ottty utilized; fut they sizerofthepyergll memory jocation dddnest be,

th i . ti | i al i
Such e o SRR FBncRR oGRS bF The BRRnARTH. S Bidoaeton! SRARERCR" G
l'evel testingesired. CBPROBY @8es dlltv $RAEHE proRbthmiif 6 ke g%:ﬂzo;y ![dﬁ e 18! bt e

subsequent upl oadi ng of the portion of 'the system co at was not
initially | oméefactures\wyil) in@o54gniBCTit B0téss s during fher ersecproceduire tsimcet it st

code 20. The_seco i nput . devj ce 28 nnected to the el ectronic
device 12 usfeﬂ'éuﬁsﬁ'ge aLRL '&Efaﬁ@yt{mﬁghbwea&me@ ingide the gimory
enbodijgent o | BEPRO fi | L ce. ! il for
t he ué?gadi n%evg‘eqtﬁhe secolﬂ?ngg%sggag#h%mwﬁéﬁ%@gg @enﬁ%ﬁ?i\@&ﬂ g‘*ﬂz‘%gi ng
the second i efpelectrieity; me 128. light Goarcatis qequited! Pe nivad ricamt! typé 66 ROM! &realiedi n

accor dance \(/)\h%E one enbodi nent of the invention is described bel ow with
ref erence t MMWCIFWEQWHQ@ eresugretime apthisomemoryedevise| 16vis egpsed x t

descri bes a turl ess. W.th ref t he progr 1 n
requirenent s og {a@@e cﬁ{]g}a%%% eg“%_é%@é?@%%%&r&&yﬁ&éﬁﬂ%@%ge & be
used wheneveindividiahivcatidrd! CFlabli ROMUESR LIl inftnalibn &bt Waithn 0 &n GRRSHNET
10 device. In particular, flow begins in start block 40. Flow proceeds to

bl ock 292 whelogatiopeventhouglbshme othen thcatiarisevere althady ritter taiafter itkemeinory wiab e
el ectronic devige's nmenmpry. | ogati 4 is first uplgad may inglude only
t he conmmon sﬁﬁpgﬁfﬁmggzﬁ% O ﬁk‘é%f@ﬁl%m ’iﬁsh%@ﬁ@d’ée £S BF MEMOTY est
code 20 for thhecagl i Vi : : |

| evel testi n%l. Furbt%ﬁ%gn%r%v@nlét:ﬁé&(?}gége%ﬁ)'gp%éel?é %%?%Wﬁwgal
upl oad may i memoryelotdtioncldysinoe sysucieturingeand dpeativll kofiwark eén desidedinpéerids

operational pode code 26 as shown in block 44. Loading the operational node
code 26 pri ot thememarydgeationdd. 30 or der i ng the cellular phone does |imt the

f 's flexibili i s.di sad i d
Toduceron in prodCAkina sl k8 lseh do tiRan SO MRl T BF feintitp levies 2. °
consumer 30. REMMIca@thé Ricafory eitOth td'Be Wﬁﬁélgtota{ﬁﬁ ré@frork O4R v?i]‘cﬁ ﬂt]%g%?ﬁhﬂ ed

to determne the functionality of the individual conponents o

el ectroni c deoptenes uptil péwerhis entertuptedito thevinemory?lodatiom @4t Odfes, ahbattewar d
| | testi i Si tat 8, th f i t 0 [
t gvgl o CES 4;?&£Pée%?@§éé§§g ggsstat?c I?an om—accgssrtrnr%.eTtrlior}{il %‘ISW Slyag e?erptr%cal rdgwléé ns

12 to ensure that the SRAM maintains its contents even when the electrical device 12 is

30 in an off mode, thereby overcoming the memory’s inherent volatility. Dynamic

random-access memory (“DRAM”), unlike SRAM, requires a smaller physical memory
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di scussed above. If the electronic device 12 passes the board | evel testing
at decision 25 block 48, the manufacturing system 10 continues to bl ock 50.
Next, at HlgoRksosg, additional system code 22 is upl oaded ipt@uddharfggnory

| ocation 14 in preparation for systemlevel testing. By already upl oading
sone of the systemcode 22 in block 42, as discussed above, the upl oad
process tinme in block 50 is reduced. The anpunt of system code 22 upl oaded

at bl ock 50 nigpatdemdhdn dhe elgetragic devdee 42 and dhupeqffry incsrased eapaqity ayeiciRAM.
| arger size | d_be ired. t 0. accon afe the entjr tem code 22 a
wol | as the 1 Eexds DEAM {eRHinCHEGTRRTR tRE i biery s PRReo8E” KRy
02/ 5058 PCT/ Ug{dhé T/ bt MEMATRIYry Abvis¥sS 1 S MAOBC uded Rl ALAEY erh B&diREhB b the
the nenory location 14 at bl ock 42, as discussed above. Furthernore, the
sel ection of imventign depandmgkt the manaftirer'pdasign fequinements. Tlie pryortdescriptides 22
that is initially |l oaded at, bl ock 42. To m nim ze thei(Bsize of th rrermrg
sl ocatiof 14, e¥diobdntendsd tardimiy thedypespfanemonyeyicgs 46 kgpwrun the %@at coyld be
overwite the al ready stored in the nmenory |ocation 14. This
syst em code 2§§e§§§/’t§%ﬁ§?€mn0f uni que code for the electronic device 12 in

contrast with the qaeRRteRdaleviReqadesh tBctitadontrurdbMmon willhal Sirst ifpus devikead
preferentially consists of the remaining systemcode 22 that was not

upl oaded i n bll8der the upleadingeofctasicoderdftand systera dode @A tas dytestifte mwltiplgradiads
oper ational node .code 26 is,10 |oaded as, part, of the second | gad in bl ock
20 For "exanp Rl dFAdoGoS 3 6 Hskiors Jelisd o T MeBey Arali dhds Sad 1
cel | ul phon te L t i‘g%{gn e
enbodi frlllgnt, tﬁce%%a?né)?g eﬁlgptia%tgcé@gr%q Erf)q g%%%o&?%c udes t?#eaw/aﬁngéﬂg eo.des
Cont i nui ng t orgaidecin the méreryslyedtivm Loail2alled upse toleretbutothditiastitictiéns. NEhe

functionality of the electronic device 12. At a decision block 54, if the
el ectroni ¢ detnesory Jocation ddsmay bepattitiongd te peewapmpdate the test ¢adg, 20t ane system

facturi 1 t t l. 2 d di
above. By 1 oadhie e dighEuhy craser 185 defieatd R eE T uPRod SERE 1 o,
bl ock 42 rat hgpartiNeReloBting oftiendedtRnic 68HE6e 29, toQitkitret the dofipBhdtit MerdWdrd iiPN
of the system code 22 is uploaded after testing. Al so, by overwiting the

execut dd t est prpddy zonwdctdd andstsgrerfoodenc@ds nomiiabckn Sternate embodiments, multiple

T ) SR el BT S AR A, .
Ut er g s dliss ORI SSRGSy anlol bR GBS EFS

manuf act uri ngthersyseascader2? it bfedingarallel Withwhs test ¢ddet20¢ thmk erntitiinga diRiase
12 passes the system |l evel testing, the manufacturing system 10 25

continues to B Bewsizaof lasvnemonyolopatingk14s 6 The pertion of the systemgody 32 dhat iy not

receiv an e i [,CE: [ ner..3Q...Thi e

et utetr of cPERRAR bf pBHHCSI InOTAFoadd 20"l B Ui by efueBhEAmBRY
phone nunber, naRg facweL, ithy c6ftdfl the Jargdh treffviy locutioher4 BRy tHepproddts RS for a
preferences 32 at a block 58 into the nenory location 30 14. In one

enbodi nment , t sehsequentfuplaadingsof3ppertioh of ke systene coderd2 ofAnather fagtercmay deythe g
manufacturer’s desired flexibility during the manufacturing process of the electronic

device 12. For example, if a portion of the system code 22 is continually revised during
25 manufacture of the electronic device 12, that portion can be allocated to the subsequent
uploading step to minimize its programming impact on the core portion of the system
code 22,
In another embodiment, the portion of the system code 22 that pertains to a
specific operational mode 26 of the electronic device 12 is uploaded by a second input
30 device 28 after the initia] test code 20 is executed. For example, if the electronic device

12 were a cellular phone, the system code 22 associated with the operational mode 26 of
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W O 02/ 50558 PCT/ USQL/-17763 test code 20 residing in the nmenory | ocation
14. Finally, in block 60, the electronic device is provided to the consuner
30. Wi | ewlohe/seésve detail ed description has shown, descridgd;seqashepoi nted
out novel features of the invention as applied to various enbodinents, it
wi |l be understood 5 that various om ssions, substitutions, and changes I n

the formand details of the device or process illustrated nay be nade by
those ski | | edh¢ seliyler Rhensysieibat debAinglhger Fbmedeemayibq tplopdedhister in the

i nvention. The n ti d.c

rat her than %ﬁﬁaﬁg‘%ed%?cﬁééé dé’ggrllne Péolﬁg @% 1&%13%%@%8%%&106%%&9%%‘?@3& he
neani ng and rcaﬁﬁﬁné?fde%%dvaheaﬁmlt@ifnatehansécﬁhﬁﬁtban@ nseﬁlub@n&em&ﬂedégmaa%e

*‘t heir scope. -10 WO 02/50S58 WHAT |S CLAIMED | S: PCT/ USQOL/ ~77

met hod of pamgktatibnglrmgdernin §6abefereetbe rivitiat tesé\code'2) iseexscytedi t Fhis essuld ode
and system code, prior to board Ieveh testing durin %(ﬂcturl ng, ., t he

et hod T onpr MBNHBIZE RIS ABRUNG,pf thege @%ﬁhqn#gaf@alacfogwgeﬁrr prderscihf glectipnie,
o LSt ool 203227 5 4B ATBIMALAOHR SUNEHS bR fh I e RSfeh'BEL ON°

conpri se sai test c Oof uSe during boar testin

el ectroni ¢ de¥idd inpl deviten8ifor tﬁaseioﬁ@aplnddmgsrgysm @bde Z2NPri se partial
system code for systemlevel testing of said electronic device; 10

executing said fidsong nmhocmmqn&)dbe sreond inmib device 28 uploadsta the nofmaryletation

| ect d to det ditipn of | d
ndcpendent of BRFERCECBRIONGE FAcIRANG 10 0 gPams oo C RREPHaftaE nd REESenis o

with tifrd i pabiHabi Offherd IR’ Qbdtronftl dbvidd 13id Qémmgs gﬂ&& 'tﬁellifﬂ&@w&

code to conplenent sal second I nstructions; 15 an xecutlng sal second

i nstructi ons irdlades [efltifyling thformsdtioncuclhras the lphom,- aymbernspestclial aninbég, g
said electronic device. 2. The nethod of Caiml1l, wherein said nenory

location is ROMMEMBEpIwne shetemeteabEesof This Allews thesensmersi) to mﬁm new

ocation i o FPIUAT FBfs pPthle pRUeTES Bt <y iiBhieall B ndie TOREY
progranm ng %f&e@ér@%ﬁoﬂscﬁ b8 Qiplsededviviiers #he coddunr msaééscmtmeqﬁeﬁfénﬁss

overwiting Ssaid first instructions with said second instructions.
met hodlof C anformhationhd? edngemirigh featured i nstructi ons are U | codes. 25 7 The

t hod of C 1 t h i he, st f f

Pﬁst?ucgl onsal \Ther]gﬁ %gﬁéﬁ%ﬁ{lhﬁétﬁ%}f el?&%éngyn%yog{o@ué"t% (g {?o}éPé’dTor
" individ

an ' indivi ‘ﬁ%id S48, ¢ P{Naﬁné@?ﬂcgs&e %g&e@ggﬁ ﬁ%a t&jﬁ}edf%bﬂﬁétﬂht?or% Wb%:‘ri:iést input

i nstructions unlque phone. 30
of daiml, wleemeue m@i te tubéd th commbctiont with yardows opratireg systemsisich aapURNIX,
celfular IOhCmeINUX_1 Disk Operating System (DOS), OS8/2, Windows 3.X, Windows 95, Windows

20 98, Windows NT, and Windows 2000. A program for use with the input device 18 may
be written in any programming language such as C, C++, BASIC, Pascal, Java, and
FORTRAN and ran under the well-known operating system. C, C++, BASIC, Pascal,
Java, and FORTRAN are industry standard programming languages for which many
commercial compilers can be used to create executable code.

25 The first and second input devices 18, 28 may use one or more microprocessors,
such as a Pentium® processor, a Pentium® II processor, a Pentium® Pro processor, an
xx86 processor, an 8051 processor, a MPS® processor, a Power PC® processor, or an
ALPHA® processor. In addition, the microprocessor may be any conventional special
purpose microprocessor such as a digital signal processor or a graphics processor.

30 Once board level testing is completed, the second input device 28 is used for the

subsequent uploading of the portion of the system code 22 that was not initially loaded
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WD 02/ 505S8 PCT/ USOL/-17763 10. The nethod of Claim1l, wherein said third
I nstructions are unique to a tri-node cellular phone. 11. A systemfor

paral | el woa@iseg88i ng an el ectronic device's nenory with 5 dq§tgessR;and
system code prior to board |evel testing during manufacturing, the system
conprising: neans for programmng said electronic device with first

I nstructions and second instructions, wherein said first instructions

conpri se sai dif garhl161askeh T testsedde 20] Mhelzecond inpwtedevicesd8 mgy bt comicdted to the
el ectroni c device, and wherein said second 10 instryctions conprise parti al
syst em code f electsgrc alevicevb? usingt thapante mgthedeasether B dnpitvievice hdankn pos

executing said first instructions durd b d. | eyel test.i.n f ,sai .

se| ectronic deGﬁ%dIFﬁnﬂgfé\cﬁpY@%PHe'gﬁ gﬁ%ﬁ?‘?“gg{e&lfe ggilﬁ alfg? élhil?%inﬁﬁ ﬂ'lfe‘\lﬂqgaéimg

I ndependent o [ | | ; : ,gm‘qx;b' '

el ectronic deéﬂiﬁ% S\?\f@ﬁq{aﬁﬁ%aﬁ%ﬁéggPi‘%\es%g?gfs@git%g%ﬁ?rdl |ﬁg%eﬁgdg%86ns
conpl emgnt sai d seQpefhtionsifthe maoufacturing sygitratl® inacdordyseeawitic one smbodineeans

for executing said second instructjons and said third instryctions durin
system | evel obéhe inyertionsif deseribed belowwitl yelseence o Fagurg Zqy kproghnvgnience o

paral | el programm I L Onj hce' - W 111.C.

syst em code pF‘F%PP{}%“ﬁ@%?%ﬁ‘rc‘é\’}g?é’ﬁé‘gfcﬁ?ggéﬁﬁém En%"r%l\glfﬁgg%é&rgﬁ%l gﬁ%&gagtﬂéem
conprising: a feuBENERS of & RMIARF PR SIoWRNEY, Xhd Afahfctulilg b

el ectronic degfo?gfﬁﬁ%%r%;*eﬁi rst i nr?ut device in conmunication with s%l?glé *

el ectroni ¢ devirce ushéveienevérr s mannfictunert is oaguitaddtos sstatldsafiveare i i cnsusce

programred into said programmbl e nenory by said input device, and wherein
sai d filOst indeYieRti ons conprise said test code and said second

LTS O 5 T g DG, ol s 1
test code 20 and system code 22 are uploaded into the electronic device’s memory
location 14. This first upload may include only the common system cpde 22, but will
preferentially include all of the test code 20 for the electronic device 12 to support the

15 subsequent board level testing. Furthermore, in the case of a cellular phone, this initial
upload may include the common system code 22 as well as the designated operational
mode code 26 as shown in block 44. Loading the operational mode code 26 prior to the
consumer 30 ordering the cellular phone does limit the manufacturer’s flexibility, but
this disadvantage may be outweighed by a reduction in programming time after the

20 product is ordered by the consumer 30. Flow continues to block 46 where the test code
20 is executed to determine the functionality of the individual components of the
electronic device 12. If the electronic device 12 does not pass the board level testing at
a decision state 48, the manufacturing system 10 returns to block 42, and proceeds as
discussed above. If the electronic device 12 passes the board level testing at decision

25 block 48, the manufacturing system 10 continues to block 50.

Next, at block 50, additional system code 22 is uploaded into the memory
location 14 in preparation for system level testing. By already uploading some of the
system code 22 in block 42, as discussed above, the upload process time in block 50 is
reduced. The amount of system code 22 uploaded at block 50 may depend on the size

30 of the memory location 14 since a larger size would be required to accommodate the

entire system code 22 as well as the test code 20 simultaneously. Another factor will be
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10 15 20 WD 02/505S8 PCT/ USQL/.477G3 a second input device in conmmunication
with said electronic device, wherein third instructions are progranmed into
sai d progwgyiEeis nMenory to conpl enment said second instruGlidpimkeesonpl ete
sai d system code; and neans for executing said second instructions and said
third instructions stored in said electronic device during system | evel
testing of said electronic device. 13. The systemof Caim 12, wherein said
first and sechsdmountidf sistencesiedllealtdady snstalladnipuhe tewiore location That blpskéﬁq of
Claim 12, wherein said progranmabl e rE ly I,S E}/_ashRAl\/l 15. The ,syst em of

O ai m 12, wheasedliscusagdiahone drurthermare: the seleghion of meony devies 14 &vill \alsoomnact
Qaimi2, whe e| 0 sa g%ﬁat%ﬁféo%@'ﬁ tggtvg(fﬁtlhﬁy ?oa(t\igél hf%l@&lpﬂ?nTonmﬁe ?H'esglfem

*of Cla|m12 ectronic

dat aassi st a”toflﬂxeTﬁ%nﬁ»V}sld%mh&{ 14) merrpd;ﬁonvdfemtem a@dddzprl@arearmraiw& 5® FRdyy
i s ROVhrenoryl9. The syst'emof C aim 12, wherein said progranmable nenory is

‘RAMrenos y. 20. memyesthemsotocta 20) alrepdy stoved it thegng¢mionyrloeationridb | Bhisveystany code
flash

@A A rpacosist of e el freleele Apicodd g it pegommon

. 56 dy

Ca] C}a]xg;':a] Ca]U% é%l g@ g&dclgaﬂxga{ﬂ 2L 8RE: Lgﬁ&g%&a&aai&@léferkﬁ@dlsal&ﬁlsfsawﬂ&al
QTVBENZ(| wal glelnisiab edien bodd Znthowacmdtaplandld i biadicdd.c”a] cal ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca! VGNQZj ! % " $986 &) &PEE&&K&EE & ,
1xsni d_ZU| ca] ca] caloetacmbeodjment of Ujeciayentjana fhedosignatp éaperahonal mode code 26 is

Op00008091 1109996535558 BE BarRELERM R I FLoTRE P afting]oegﬁagg?%’“i ca

Jcal cal cal cal aalebsy oM Bpéchl sAldeR kil € phomd wama;peaawaﬂ £ahge) aal, G 4e9T:
< <<= U====’>eﬁ‘13@ @B afotBEBribBRNE thetsysteinceddealptedded pt bipcla P afdudes ahe Y a)
alen oz Sl Al e s ket i B
Sl e g

ca] crayfca] caigabg@,].&aﬁaggahe sidianler] ealing]the heahfafueia cadtem] lmbmadm]bladm aj

ca] ca] ca] ca] cal\\ B] U ]

AVAAAG N addadod t;{rbm%@cd_mw@@@pw nﬁad%qlqlg:ﬁaedaat@aqi%&? yam?éé!}q}a\p@aqog@q ca

e LR N kL
] ca] ca] ca]-ca] ﬁtg%tﬁ)i](i‘—ﬁ 2 ﬁhpa&@ea]zqu @k&adﬂéa]tssﬁhga] AP&bC%L'C@]eﬁvaﬂxﬁ@Qﬁd ca

] ca S&u|]>YL & ()-3!" 10% - (2 "1 C10%& g@f 109%&" (
#@10%& () - ; aB&cutetioe code 2wk Gye@ code 2210 Bkck)S0, the' sizeavfighg mcmory Ipgatgon ) -

YSSI0% () D G izl o bl Pyltermiohd ihm apecaln ansien e 32
Lioég/?)g& Ob}é@? &%6@1 (}}ni%llyrggl%gg}& E['hls V(a0 M fnieY S P& Where the

dEUV7Y 1098 () electréMetice &2 FailsORRing) andXEOHES {o block ¢2 Gk (he electronic device 12
109& dEuV? I 109& 109& Y: ! 10%& y!'109&' () - 0%
© O-Q will S%ceed throu( tl?e manu a)ctu)r/mg process(r)nore than on(c). yOt%xerw“%‘se(,)lf the

electronic device 12 passes the system level testlng, the manufacturing system 10

25 continues to block 56.
Moving to block 56, the manufacturing system 10 receives an electronic device
12 order from a consumer 30. This order may include preferencés from the consumer
30 in the form of speed dial numbers, phone number, and security settings. The
manufacturer may upload these preferences 32 at a block Sé into the memory location

30 14. In one embodiment, these preferences 32 will overwrite some of the unnecessary
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programming said electronic device with first instructions and second
instructions, wherein said first instructions comprise said test code for use
during board level testing of said electronic device, and wherein said second
instructions comprise partial system code for system level testing of said
electronic device;

executing said first instructions during board level testing of said
electronic device to determine the condition of said electronic device
independent of said second instructions;

programming said electronic device with third instructions, wherein said
third instructions include system code to complement said second instructions;
and

executing said second instructions and said third instructions during

system level testing of said electronic device.

2, The method of Claim 1, wherein said memory location is ROM memory
3. The method of Claim 1, wherein said memory location is RAM memory.
4, The method of Claim 1, wherein said memory location is flash memory.
5. The method of Claim 1, wherein said step of programming said

electronic device with said third instructions comprises overwriting said first
instructions with said second instructions.

6. The method of Claim 1, wherein said third instructions are U/I codes.

7. The method of Claim 1, further comprising the step of programming
fourth instructions, wherein said fourth instructions include customized code for an

individual user.

8. The method of Claim 1, wherein said third instructions are unique to a
single mode cellular phone.

9. The method of Claim 1, wherein said third instructions are unique to a

dual mode cellular phone.
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J[-19IM\[[ b@ 10rH0, ) 10Bks0Bethpd Bf Claing1( wherpigsgiyl third dgstruptionsgirg gnique to a
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) 109%&' () - 10 - aBb@ 10my 109%& ()-Z'y

109%&' () - 2310%&' ) 10%&'() T10%& () - '10%&'() g___ . ‘aa?h@

*10m 6S/ F¥d 0% z& (4-- 10 0

abab{ bdEb@ 1%fn &d 0%&' ’{@yé‘@%%%g}“@ “&ﬁg “?’)ﬂé%ﬁc dfide)s nhBHFwich 222
Y6s10%E () - ‘tést Qb dnd 4ydm ddiféprior td Bbﬁ’db@@?@&ﬁn& during manufacturing, the system
10 @O0%: ()- ., 109& ()-3"S100& ()- 10%& ()- 10 10 10 <10% ()-cLccecldd}A?bC
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( ()-GF(10%] & (r?lea%g grl I%ggagn%%g said electronic device with first instructions and

second instructions, wherein said first instructions comprise said test code for
use during board level testing of said electronic device, and wherein said second

10 instructions comprise partial system code for system level testing of said
electronic device;

means for executing said first instructions during board level testing of
said electronic device to determine the condition of said electronic device
independent of said second instructions;

15 means for programming said electronic device with third instructions,
wherein said third instructions complement said second instructions to complete
said system code; and

means for executing said second instructions and said third instructions
during system level testing of said electronic device.

20 12. A system for parallel programming an electronic device’s memory with
test code and system code prior to board level testing during manufacturing, the system
comprising:

an electronic device;
a programmable memory located in said electronic device;

25 a first input device in communication with said electronic device,
wherein first instructions and second instructions are programmed into said
programmable memory by said input device, and wherein said first instructions
comprise said test code and said second instructions comprise said partial system

. code;
30 means for executing said first instructions stored in said electronic

device;
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15.  The system of Claim 12, wherein said third instructions are U/I codes.

16.  The system of Claim 12, wherein said electronic device is a cellular

phone.
17.  The system of Claim 12, wherein said electronic device is a personal data
15 assistant.
18.  The system of Claim 12, wherein said prbgrammable memory is ROM
memory
19.  The system of Claim 12, wherein said programmable memory is RAM
memory.
20 20.  The system of Claim 12, wherein said programmable memory is flash
memory.
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