11- AUG 2003 | METHOD FOR THE VERI FI CATI ON OF THE POLARI TY, PRESENCE
ALI'GNVENT OF COVPONENTS AND SHORT CIRCUI TS ON A PRINTED Cl RCU T BOARD 5 )
FI ELD OF THE | NVENTI ON The present invention relates to the verification of
the potarity, presence, alignnment of conponents installed on a ﬂﬂ
circuit 'Board as well as short circuits present on a 1Q printed circuit
board. DESCRI PTION OF THE PRIOR ART Printed circuit boards are increasingly
popul-ated with greater conponent density. A 15 typical printed circuit
board can house hundreds,if not thousandst of conponents, some of which
require installation in a predetermned orientation, i.e. polarity. Along
wi th the increaMETHODNDRTHRVERFPOATION OF THERLOLARITY, PRESENGR) d, the
task of inspecting eac oar or the presence and alignnment of a conponent
sol der ShOI‘tS,AL DT 6] SV RE ENTAND §H "L_,_‘_' HASGNA P RAT
becone nore conpl ex.. The 20 mspectcﬁﬁﬂsﬁgl‘ﬁ{wsual |y done by vi sual |y
I nspecting a board. elther after t been popul ated, or if the
board. has been returned for a mal function. |Inspectors quickly become =~
i fatigued and stressed when performng this task, particularly when dealing
wth déhsely popul ated printed circuit boards. The inspection task is also

| abour - i nt engjpep QPR INVENREI@Nt IS U S. patent no. 4,973,952 to
DENKEVI TZ et~al. This patent Z5 teaches a nethod for the verification of

the presence of a conponent on a printed circuit board. The identification
of the presence pgm - S o rks
on the printed cmf}’ ?%gﬂﬂ q l\/\ﬂraﬁ&;‘(rag J/é:ﬁ‘{&i‘tgmpé? e %cﬂg'lgn%rg%tg;r'?sgg%gl
either partiaf I:qmmneawﬁzahdllyd @oscprirset gitvoit bmtﬂ)mawnlém shart piraudscpressnd o a

wcorrect ocatlon st%o r&own in the art is an article entitled "ALGOR THM
‘TO DET Fgctrcu ar

DESCRIPTION OF THE PRIOR ART

Privieed Tircuil Boards are increasingly populated with greater component deasity. A
15 typical printed circuit board can house huadreds. if not thousands of components, some of
which require installation in a predetermined orientation, i.e. palarity,

Along with the increase in numbers of components on a printed circuit board, the
task af inspecting each board for the presence and aligament of a component solder shorts,
and the proper orientalion of given components has also become more complex. The

20 inspection task is usually done by visually inspecting a board. either after the board has

© been populated, or if the board has been rerumed for a malfunclion. [nspectors quickly

become fatigued and stressed when performing this task, particularly when dealing with
denstly populated printed circuit boards. The inspection task is also labour-{niensive.

Kaown in the art is U.S, patent no. 4.973,832 10 DENKEVITZ et al. This patent

25 t=aches a method for the veritication of the presence of a component on a printed cireuit
hoard. The identitication of the presence of a camponent is accomplished by using 2
pattemn of marks on the printed ciscuit board which are located in such 2 manner so as to be
either partially or totally obscured when a component is placed in its correct location.

Also known in the art is an article entitled "ALGORITHM TO DETECT SOLDER

30 BRIDGE ON PRINTED CIRCUIT BOARD". IBM Technicul Disclosure Bulletin. vol. 33,
no. 10A. March 1. 1991, pages 417-418. This anticle describes an algocithm which

calculates pixels emanating from the reflection trom the soldered leads and pads of an
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30- BRIDGE ON PRINTED CIRCU T BOARD'. |BM Technical D sclosure Bulletin.

vol, 33. no. 10A. March 1. 1991. pages 417-419. This article: d g8 an
al gorithm which calculates pixels enmanating fromthe reelection fromthe
sol deréd, | eads and pads of an 11 AUG 7003 2 assenbl ed PCB. Detection of a
bri dge depends on a higher level of brightness fromthe solder to
differentiate fromthe dark background of the PCB. There is thus a need for
a sinpler and nore econom cal process for,_inspecting printed circuit
boards for the presence and correct ori et ation or polarity of conponents,
5 solder ,integrity and alignment. SUMVARY OF THE I NVENTIONIt is an object
of the i nvenssisabledolQB.db¢temioa ofianfridee dapeidsona kgomdavet all brighthesd frad thor

the verificatjon af.the presence or, alignnent, ( conponent on a printed
circuit boaralde 'ﬁ%éféeéﬁﬁﬁgﬂeﬁéé“ ghc_tdr%ﬁﬁl??éké'ﬁ%ﬁ?fil%ﬁcﬁhi s object is achieved
. wWith a method fomhédes\iRls £ net foera sifblet RAd MRS @8eBnfital BS@REP G EREpeafing -

“printed circuit board corrB&i sing the steps of .a) providing a printed
" Circuit boarpfinkg\tEyt hogsas forithe presmca ped SOTahencuatos Wenoksitaaf gempeneniscei ve

a conpogent; ... RS Ki east a portion of each of said areas with a
mar ker ereﬁonﬁgg?‘gﬁsﬁg%ﬂgﬁﬁé’rki ng conprises the step of uncovering a

portion of said printed circuit board such that said uncovered portion of
sai d printewmmﬁWreflectinglayer; c) installing
each of sai i 2 ective areas; and 20 d) inspecting
said printed circuit board for the presence of a marker, the presence of a
mar ker 1 ndicati ng that a copponent is mssjing,. said step of i n,specté‘ng

said printed cirdu (5,74

staniRbigchiof the imyentiomig eravﬁgg sipRles rkhmere SANRRY BC
light op sai g ieivehGehich of the lordd@ter alignment of a component on a printed ciccuit board.
In accordance with the invention, this abjeet is achieved with a method for the verification
of the presence of a component on a printed circuit board, comprising the steps of:
a) providing a printed circuit board having a plurality of arsas, each area heing .
stapred o 1eceive a components '

15 b) markihg at least a pertion of each of said areas with a macker wherein said
step of marking comprises the siep of uncovering a portion of said printed
circuit board such that said uncovered portion of said printed circuit board
reveals a UV reflecling layer;

c) installing each of said components in their respective areas; and
20 d) inspecling said printed circuit boerd for the pressnce of a marker, the
| presence of a marker indicating that 2 component is missing, said step of
inspecting said printed circuit board further including the step of shining 2
UV light en said printed circuit board,

25 it is also an object of the invenrtion to provide a simpler and more economical
methad for the verification of the vrientation of a component on a printed circuit board. In
accordance with the invention, this object is achieved with & method for the verification of
the orientation of @ component on a printed circuit board. comprising the steps of:

a) providing a printed ¢ircuit board having a plurality of areas, each arsa being

30 adapted (o recsive a compenent, at least one of said components requiring

installation in a predetermined position indicative of the polarity of the

component:
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25 it ‘is also an object of the invention to provide a sinpler and nore
econom cal "30 nethod for the verification of the orientation of ﬁ 3®g@ ent
on a printed circuit board. In accordance with the invention, t 1 ﬁ@ct
I's achieved with it nmethod for the verification of the orientation ofa
conponent on a printed circuit board. conprising the steps of: a) providing
a printed circuit board having a plurality of areas, each area being
adapted to receive a conmponent, at |east 2we of said conponents requiring
installation in a predeterm ned position indicative of the polarity of the
conponent: 1 1 AYG 20GRi3kiag sbid-ptinted0bcabd 3RhDY 138N dden@in g3l gdjﬁ’&dn[‘tﬂﬁ%t{p rd
wth at |east one marker adjacent an area for receiving a‘conponent In

sai d predeterm ned podfIEHdRd i IMARENRIIMERIGPEETEomedosision] east one conponent

to he installed iy saisgh. 1R ' jtion, said markin ein ,
i ndi cative of theapol gﬁ#'@ﬁﬁf‘?’éﬁfﬁ@ ngng%giehf’e: “QATPPICE éPI%’(%d'%%“gﬁeﬂ M said
conponents on said pripidettruined pastidnosaidl inatking REPEAdicNO-<SAIKE PIARY @€ said

circuit sboard for markers on said printed circuit board and on said
conponeflts. said conpSABRPAS Equiring instal lation in a predeternined

. position being ingtal |i@ﬂaliiﬁ%§§d’ %@ﬁ&ﬁ@,{g’g@&pﬁkgi‘%a[ en said nmarker
. on said printed circuit board adjacent sal rea and sar d’ marker
e) inspecting said printed circuit board for markers on said printed circuit
board and on said components. said component requiring installation in a
predetermined position being installed in said predetermined position when
o said marker on said printed ciceuit board adjacent said area and said marker
on said portion of said component are in alignmen.
f is 2 further object of the invention to pravide a simpler and more economical

method for the verification of shorts on a printed circuit board. In accordance with the

e
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on said portion of said conponent are in alignment. It is a further object
of the invention to provide a sinpler and nore econom cal nethod for the
verification of shorts on a printed circuit board. It, accordance MitAUGt 26
AMENDED SHEET 11 AUG 2003 WD 00/ 48012 PCT/ CAOQ' 00129 3 invention, this
obj ect is wobt/eserd with a method for the verification ofPCIHENEMIYh 37
printed circuit board conprising the steps of: (a) providing a printed
circuit board having a plurality of area&s, each area being adapted to
receive a conponent; 5 (b) marking at |east a portion of each of said areas
Wi th a mar KgkentiohCohis! dbjdcls! deRigveagith #hefl GorGREOPGTRALISH b shbREbH a pRSBECT | Ve
areas; and (d) inspecting each of said printed circuit boards for the
i dent i fi cat tisyitdpardempysingeiisenofsol der pads of conponents. 10 The
i nvention is al co 3 z [ | ' di ng
to the above rr;(t od? %%?%%W&%C%mg#lbg\rﬁ%Eﬁ%ég%wafé%e%#ﬁgmg?gg%nt
invention and its adwdartedgeseogivep cpapensne easily understood after reading
the fold owi ng ngQsrestri:cl i .1 Dtd f Al 3 nﬁgﬁgdinentsthereof,
made véth r ef e(r)(g ceﬁ.%h{i%g“%é?f%ﬁm{léfgaﬂcfrg%w&ﬁa@,aﬁéicaﬁ%\tﬁgc " Figure 1is a
schemati c repr edent atnstatling eaginoflmajdopwipeneats ip tieirresgedive agrs; abkbard  nmar ked
according to a prefer i l: Polgk ' I S a
schemati c repreg(gﬁt atnlgsgc ogt% ?%'eg%gi% gtr}teeh'? gc {(;'Br/o%[[;gospullnn(ll1 ?%ng‘%gf’%?f% Og?j
circuit board of Fi gbetiveelksaidar@ads df sorapaeftenati ¢ representation of a
correctly populated printed circuit board; Figure 4 is a schematic
representation of an incorrectly populated printed circuit

10 The invention is also concerned with a printed circuit board marked according to

the above methods.

BRIEF DESCRIPTION OF THE DRAWINGS

16 The present invention and its advantages will be more easily understood after
reading the following non-restrictive description of preferred embodiments thereof, made
with reference to the following drawings, in which:

Figure 1 is a schematic representation of an unpopulated printed circuit board
marked according to a preferred embodiment of the invention;

20 Figure 2 is a schematic representation of the components for populating the printed
circuit board of Fig. 1;

Figure 3 is a schematic representation of a correctly populated printed circuit board,
Figure 4 is a schematic representation of an incorrectly populated printed circuit
board, where all of the components are installed, but some are not installed in the correct

25 orientation;

Figure 5 is a schematic representation of an incorrectly populated printed circuit
board, where some of the components are missing; and
Figure 6 is a schematic representation of an integrated circuit where shorts are

identified.



board, where all of the conmponents are installed, but sone are not
installed in the correct 25 orientation; Figure 5 is a schematic
representation of an incorrectly populated printed circuit boarh] Auhéﬂﬂé
sone of the conponents are missing; and Figure 6 is a schematic

represent aybo#ssoefz an integrated circuit where shorts ar @CTiGramidizy ed. 11
AUG 2003 WD 00/ 48012 PCT/ CA00/ 00129 4 DESCRI PTION OF A PREFERRED
EVMBODI MENT OF THE | NVENTI ON Referring naw to Figure 1, the invention is
concerned with a nmethod for the verification of the polarity and presence

of conponenpg S@hIPT%N'ﬁFeﬂF‘REPERhEbWQObIMEEﬁ'QFWHE‘imﬂﬂW't board 1
i's provided esigned to

receive a conponent 20. In order to determine if all of the conponents have

been install ed %fé@ﬁg H{ohmoeﬁl bchﬁ%tml?éﬁﬁ&? is @L&Qﬁ{e&’f\%ﬁ{ GnbtRoPFor the
popul ati ng the boar each a rovided wth a marker 30,
preferably verfichigoncefithe pohh'efr@dfpresﬂﬁh?e orffaorklmnems coauprintdsecipaitrioardel. dhe ng,
gl ue, coatin an t. f : A rker
Whi ch B ovi ecgm t%ts)i*élﬁ F ﬁ oyia¥ 1tR a Smlh* Q%f.reagl‘l tj:a%]b@f %?ﬁgs?dciyléﬁedqg
perrranentlyreamcessorh;bcmemrﬁm he PCB and will not fade over tine. It should

be under st ood that I th h the esent invention cont l,ates a .l
physi cal mar Ki ngn oh°a %@gnﬁlﬁ%%& fstgf GOTBEPE 3 b S eeﬁdrsls?r'sgeldeon iﬁ@ gér{:;eﬁ[
ibnvegt i onlganmﬁrmiaﬁi; akoaefeatd ngad b@u@h_ge]ﬂe hx;arcete@bh mga A0 sl @sdvided ngitit ?e

oard in S at.i orms part .of nost
conmmer ci al | V‘ ?‘?é’ﬁm%rahg %E“E%gggeé’h. E%‘ﬁ{ﬂdmb‘!éjc {’:eoPaéﬂi £ gc%‘f’ ani ¢

PCBs aid pommmg’GBanﬁameﬂgtpew ma2KifYy,| bhe & gﬂefeﬁhbi;)uﬁ nakdd\vigepatides @ Unayer .
|t should be understood t ﬂ? UV conpati bl e | ayer E]lns a I?¥ﬁr %i\/%lih
absorbs or SiERyecplso pRefarplypithe Uy marker 15 perppently aceessible,pndhs R $Hed when

a W light h& 8ReN&ePNihé. It should be understood that although the present invention
contemplates a layer or physical marking on a PCB, another solution is also possible. The
present invention contemplates creating the marker by etching or designing the board in

15 such a way that a UV compatible layer which forms part of most commercially available
PCBs is exposed. It should be noted that ceramic PCBs and power PCBs may not be
provided with such a UV compatible layer.

1t should be understood that a UV compatible layer means a layer which absorbs or
reflects UV light, so that it can be readily distinguished when a UV light is shone on it.

20 More particularly, referring now to Fig. 6, there is shown a typical PCB in cross
section. The PCB is made of a plurality of layers, including a substrate {(which can itself be
a plurality of layers), a layer 1, which is UV compatible layer, and a solder resist. The
invention contemplates etching away additional portions of the solder resist of the PCB or
designing the PCB such that this UV compatible layer which is present on most PCBs is

25 revealed. It should be understood however that Fig. 6 is a schematic representation of a
PCB, and that a variety of other configurations are well known in the art.

Once the printed circuit board 1 has been marked, the components are installed in
their respective areas. Finally, the board 1 is visually inspected. If the board is marked with
the UV reflecting coating or the board is etched to reveal the UV compatible layer, a UV

30 light is shined on the board. If the board is completely populated in that there are no
components missing, no markers 30 will appear during inspection, as can be seen in Fig. 3.

However, if one or more components are missing, as shown in Fig. 5, the markers 30° will



20 More particularly, referring nowto Fig. 6, there is showm a typical PCB
in cross section. The PCBis nade of a plurality of layers, including a
substrate (which can itself be a plurality of layers), a layer 414 Ay 08 i s
UV conpatible layer, and a solder resist. The invention contenpl ates

et chi ng awgyy gadghit i onal portions of the sol der resist of pcticAGRBBI20r

desi gning the PCB such that this UV conpatible |ayer which is present on
nmost PCBs is 25 revealed. It should be ugderstood however that Fig. 6 is a
schematic representation of a PCB, and that a variety of other

configuratig ;}g%&%% b\}‘f‘%h‘f”k shBnd &%@% rd. @g?ﬁqh&%g% bkigd v?éuafﬂé tecth?xar d |

has been mark conpone Ats are 1hs err res € are
Finally, thef laqmimd:dlcmcs:t bomdad hy langepectssaly, difcetihwilbbarapidly dnlaminadi ifiiat h

the UV reflectin tc]gat sg%qoufe t{ﬂ board |sbetcc glc 0 il'sevgqal the WV

conpati bl e ‘8§ 8? o\ ShEe PESLIF-PL 3PN ct HOHrd® Yt the board is
conpl etely popul Htshduldrbetrtm&td thiethe nmrlan@mhmamppi&mts tha saifa&g,ofraq:rmxrdker S
30 will_appear . I nspect.i o c be seen in Fi 3,. .. However, if
oneor Bor o cebiptiEh e R JeR et fie e g st st RERGS 30!
will 11 AU@gﬂﬂGﬁ Y@s@@ééﬁﬁ&&dﬁﬁrﬁﬁ@%ﬁ&ﬂ&a&rﬂ;ﬁﬁaﬁr when the W light is

shone on the board. Consequently, etailed VI s l.hspection

printed circuit  Feyeqtion SBrFQB‘Fe“FFg ‘E‘g“s%r“iF od; H&éefffgmﬁn‘ PCBE‘P?‘&EEW
determ ned ipkerdplaé@NBOiRE ﬂbgérscarmhﬁﬁww@moﬁ@odeh@ 1BF PSRIMRg Pprimes BinG@ Of
the markers 30. It _should be noted that the marking which is ap Iledtothe

surface of &ogfimeddo bs Rlaced ip@ mrs%ﬁtﬁmmﬁﬁemswréveéawﬁwae?f @WOIB@H opthe

al ternggi velympbdaht af @dcdnidnditi i9hot ?egf_kﬁﬂi @hacsd, thé YRR’ Grcuil Nofird@hOn@PP! i €s
to a marki ng@cppl ied to a conponent. The invention is also concerned with a

met hod for ripy progeity, of theosnmensasnt il oftep basg redeced life spancbypyivpresf this
orientation;, NSl &R a{zeﬁﬁe&n{eam &H&%'ﬂ?&l d%kmm&cwh it dmt%vedofneed

to be place |napre etermned osition, catlve epo arity of the
10 conponentthe gofarity ebiep gompenents Howvevesy ‘kardegdlqﬂ vitledenselp gopdated babrdsi I ¢ui t

board Wil 10bnal UBSLIOR REARF'Y no®h. hMRRARIRGESs Wbl o8GR AR &

reduced |ifé $
15 reference on the board to verify if the component has been placed in the proper orientation.

In accordance with the invention and as shown in Figs. 1, 3 and 4, the board is
further provided with another marker 40, located adjacent an area 10, but indicative of the
position of the component to be placed therein. Each component 20 is also marked with a
marker 40°, indicative of the polarity of the component 20, Preferably, markers 40 and 40’

20 are of the same colour, but of a different colour from marker 30 used to indicate the
presence or absence of a component on a board 1. As with marker 30, markers 40 and 40°
could be paint, etching or any other type of markings, but are preferably a UV reflecting
coating. Also preferably, the UV coating is cured into the component 20 so that it will not
fade over time.

25 The correct orientation of a component on a board is determined when markers 40
and 40’ are in alignment, as illustrated in Fig. 3. However, in Fig. 4, markers 41 (on each
component) and 42 (on the board 1) are not in alignment, indicating that the component is
not in the proper orientation.

The present invention also concerns the identification of shorts on a printed circuit

30 board. Multi-leaded components, such as integrated circuits, have leads or pins that are
petting thinner and are gapped closer together, so that the chance for shorts due to solder

bridging is increasing (see Fig. 6). By the removal of additional portions of the solder resist



incorrect placenent. Present conponents are provided with a notch which is
indicative of the polarity of the conponent. However, when dealiinkl6nilth
densely popul ated boards 1, it is often difficult to identify the notch.
Furthernore, there is often no proper frame of 15 reference on the board to
verify if wamoasuiponent has been placed in the proper orPENCAN0E? [ n
accordance with the invention and as shown in Figs. 1, 3 and 4, the board
is further provided with another markerg40, |ocated adjacent an area 10,
but indicative of the position of the conponent to be placed therein. Each
conmponent 2Q.{ I ; e f B HEEE reen b}l ' o arity
of the corrpgﬁléf]tthgzag@ug?é#grabl ngtﬁ%r erﬁgé%ﬁgn %%Hj &g?dat}‘gseg'nsttﬁg a%géﬁe

col our, but thefmethel] pf the anesentonvantion Maknpemrikeasy dientifieation gherendi Chen there
presence or ,ABSEACEAlad GAIPLRAor M BABEGL sofiSe Wik NilREARY Afegdlar kers
40 and 40 coul e paint, etching or any other type of markings, but are
preferably &epfigsshiteshoitngs a shadaw nootheklvestblpmerdker abl y, the UV coating is
cured ipto the c o . 20 hat« 1t A | ver otine. 25.The
correctgorientatfgﬁ oﬁgéoﬁog%gn%ﬁﬁhg%;ém%d%?%glsm e gr? ne&ywﬁgﬁmﬁapfers 40
and 40' ar e orientationghipemént anwell bd ths preadneel of abséricg of dmpdawey e a phied-tiguit4,

kers 41 h t d 42 (on the board. 1 t i
a1 gnment . PR Gt e BRRECERY e0NRERORL: Feriegy <ioh SR GPBpaPSHPeREat i on.

The present effieieacyt bDguaditys Com@h @rpatsiohn be rédheing ifitighatand DRt cfmldAbiab stoRRsea
printed circuit 30 board. Milti-|eaded copponents, sugh as integrated
circuits, haVEFERGEREIR it gbe iy gaop dedibrsght ﬁ%‘?ﬁéro?gﬁae%ﬂr%regg df

cl oser1g oge?&wrm i86peb i oft fiitedbi06ie béds, 8NPt Gualit® of e PR circllf boded B 1 S
increasing (see Fig. 6). By the renoval of additional portions of the

sol der resi &BPTevef AUG 2003 WD 00148012 PCT/ CAOQ 00129 6 or by the addition

of a WV refl ecti ¥Rhdi@hehé Hreset ﬁ@&%ﬁrﬁa@r&e@r&gaﬁe& hRfgnabENS bl I WE af gas,
the nethod of the present invention will permt easy identification

thereof . Vherrfarsdsanbogdimesas thareol jtrhemldtteapaiptech oyt Bot apy srodificationsparthisl e
source, thepiddifiRabetheBWRhinghe scope of the appended claims is not deemed to alter or

15 change the nature and scope of the present invention.




identifies such shorts as a shadow or other visible mark. 5 The invention
thus sinplifies the process required to fully inspect the
orientation/alignment as well as the presence or absence of conpdqneMiGEh a
printed circuit board and the identifkcation of shorts. The invention also
significantly inproves the efficiency of quality control inspection by
reduci ng fatigue and other enotional stresses suffered by inspectors.
Finally, the invention reduces the nunber of inspectors required to 10

perforﬁﬁi S cé'gn f; rinted circuit boards, and the quality of the
“print af 28 c12ndy By i nproved. Al though the present invention has been

expl ai ned herei nabove by way of a preferred enbodi nent thereof, it should
be pointed out that any nodifications to this preferred enbodi nent wthin
t he scbpePoPriREedppirdedtchParad Navhoy dbehedstoonterearadastefiahge the

nat ure : sgope resent .Loventio at_is.clainmed is:
1. A pf?ggéggc?rgﬁé?gﬂgg?a %gvgﬁéggtg+%a§{ %%%A%§%é8§§%¥$eﬁe9§lg%ggeive a
conponénstadlateast inne pfetheermipedepdsitigui thdhcathséabfathen in a
predetergine pogi%&on indicat{vetof t he olarit% of thg congonent, t he at
| east BREAFER Por PEcEPUPREE thetBF 7East28heCRBnpbRRNE OF ehEFPLRYY
instal théi 80 i8asei Enepredgbeent n@@q@%iﬁ%OﬂnQ@@Ii@giaﬁrKhn9§i§di acent the
area and indicative of the polarity of the conponent, and the at |east
one corpReherrped PRt hehdbraring narkings preiiecenti bee apesi andn
bearin i t .said-c o] Ihstalled on sajd
printegn%?é%t??ébggr%géc%¥¢§€%§go?5r?$€ §$ﬂé§%€%€to%%%n€%? ?%qu???hg

i nst al ¢ | cvmponsat drpgedet ey ninedal pasidn ohn cani dep tefiet simedey

inspecting the printed circuit board to deternjne that the markings
adjace%ﬁs %pgfg%gﬁhﬁgamarklngs so that when said components are

installed on said printed circuit board, correct polarity of
each component requiring installation in said predetermined
position can be determined by inspecting the printed circuit
board to determine that the markings adjacent the area and a
marker on the corresponding component are in alignment; wherein
said markings adjacent said area and said marker on said

component are a UV reflective coating.

2. A printed circuit board according to claim 1, wherein each of
said areas of said printed circuit board bears another marking

inside each of said areas.

3. A printed circuit board according to claim 2, wherein said
marking adjacent said area is of a first color, and said other

marking inside said area is of a second color.

4. A method for the verification of the presence of a component ‘

on a printed circuit board comprising the steps of:

providing a printed circuit board having a plurality of areas,




mar ker on the correspondi ng conponent are in alignnment; wherein said
mar ki ngs adj acent said area and said marker on said conponent are a W
reflective coating. 2. A printed circuit board according to clai Tf) m
wherein each of said areas of said prgnted circuit board bears an @ﬁ%

mar ki ng inside each of said areas. 3. Aprinted circuit board according to
claim2, wherein said nmarking adjacent said area is of a first color, and

sald OLOgh afBLKbOOnLNSLAE: S8l doaleael 9o0L Aongspad, color. 4. A method for

t he ver|§|cat|on o?n?he p?esence o] conponen on a printed circuit board
conprising the steps of: providing a printed circuit board having a
pluralit ch are being adapted to, receive a conponent; marking

¥ of areaié ea , . i

at | eaBfrKIDGr 8FohdFtedcRObF 188 Al af s t 2R nRFRR?, ViFRCR UBRRKSEN area
for recgbyhdgng SANRLAENECENracRE @URE L NEBRIonORE! 1408 pPBRKEAG ARG ti ON
of at |east one conponent to be installed in said pred%ternlne posi tion;
i nst al PPRYtEARh of said conponents in their respective areas; and

i nspecting said printed circuit board for the presence of markers on said
printed circuit board and on said conponents, said conponent requiring

i nst alhatkbngi a popt edet ef naheteaposohé onomedngnt Nssd abe ethébasbbd in
predet er m ned position ghen ,said marker on said printed circuit board
adjace%?lga?ﬁeg?gﬁrﬁhﬂe sBPE hEPRer on said portion of said component are

in alignment. 5. A nmethod according to claim4, wherein said nmethod further

installing each of saild components in their respective areas;

and

inspecting said printed circuit board for the presence of
markers on said printed circuit board and on said components,
said compeonent requiring installation in a predetermined
position being installed in said predetermined position when
said marker on said printed circuit board adjacent said area and

said marker on said portion of said component are in alignment.

5. A method according to claim 4, wherein said method further
includes the step of marking said portion of each of said areas
with a first color, and marking said printed circuit board and
salid component requiring installation in said predetermined area

with a second color.

6. A method according to claim 5, wherein said first color and

said second color are UV reflecting coatings.

7. A method for the verification of the polarity of a component

on a printed circuit board comprising:

providing a printed circuit board having a plurality of areas,




i ncludes the step of marking said portion of each of said areas wth
first color, and marking said printed circuit board and said qahﬁWhENf
requiring installation in said predeterm ned area wth a second color. 6.
A nmethod according to claim5, whereingsaid first color and said second
color are W reflecting coatings. 7. A nethod for the verification of the
polarity of a conponent on a printed circuit board conprising: providing a

printe LT cui i a, pl I f 1 10,3 9 each area
bei ng. Saant SR r cod; athREaTeR BEBLALY R cBhEBRent, oL Faath Bt Rent s
requi r sagdi asmpbhantsnreguarpnedehetal hetdioposht hopréadteaminedof the

polarity of.the.c opent; in aid printed board with at |east one
narkerpéafgtgﬂtl aggﬁgéﬁef8£a£gﬁe$9iﬁﬁlﬁ cohpbh@nECTReRENE/ pr edet er ni ned
position; marking a portion of at |east one conponent to be installed in

said predeterm ned position, said marking being indicative of the polarity
of saiBaEbiponeaid PhAsREEH| hgasdi ditbnpbnbatst oaneanarper nadilacentuan
boar d; ,inspegcti ' ren i it b rkers on said. printed
cireu, TEBRREEE haeaRving it ERHShERL! Ly 0B Rt R ARl de e Rb ok
installation in a predeterm ned position when said nmarker on said printed
circuit board adjacent said area and said marker on said portion of said

conporfBHt e F nPAF FiAReRt ; 2C whe? BF noR%i CORRPRBRL | 50 PeNiRetabtefngn
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i ncl udes the step
the polarity of said component;

installing said components on said printed circuit board:

inspecting said printed circuit board for markers on said
printed circuit board and on said components, said component
requiring installation in a predetermined position when said
marker on sald printed circuit board adjacent said area and said
marker on said portion of said component are in alignment;
wherein said marker is a UV reflecting coating, and said step of
inspecting said printed circuit board further includes the step

of shining a UV light on said printed circuit board.

8. A printed circuit board having a plurality of areas, each of
said areas being adapted to receive a component, each of said
areas being marked with a marker, wherein said marker is a
portion of a UV compatible layer in said printed circuit board
that is exposed by etching, whereby, in use, when said
components are installed in said areas, said components cover
said markings so that the absence of a component in an area can
be visually detected, the presence of a marker indicating that a

compcenent is missing.




of shining a W light on said printed circuit board. 8 A printed circuit
board having a plurality of areas, each of said areas being ﬁga\pﬂﬁdmg}o
recei ve a conponent, each of said areas being marked with a rker,
wherein said marker is a portion of aupv conpatible layer in said printed
circuit board that is exposed by etching, whereby, in use, when said
conponents are installed in said areas, said conponents cover said

mar ki ngs o, he. absepce of .a component.in an area can be visually
detectgd,ﬁt%%Pgé%ée%%@c%%gagﬂ%¥ﬂePaYﬂggc%tP%@r?ﬂﬁFyao cdhpdfientafR ni ssing.

1 1 AUkr@d44Be18g9addppedntedrete bt abeangohant Ndad pLasel bhy 9F apeas,
each area being adapted to receive a conponent, at |east one of the

conponeTRORYLT r FRGUH hERAI 1R TRl # hian piedet RFPHaEArpbRed| DASithdhcat i ve

of thes pol &kt 1Ve obe { Bite COIPORERY . of NENET CLRASI-ROS (AL T Lo LECENYI NG the
at | east one conponent requiring nstal Tati on 1 A t he pr éde &f i ned
posi t i dredefoy perkedingt bha apal&ast adhacemtpdhentar eaqahdindgdi cati ve of

t he po i .the. c onen whereby the, at | east one conponent
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board, correct polarity of each conponent requiring installation in said

predet‘é‘?r?ﬁ?fé‘%f“bps‘f}i‘?’b?lb%a‘%?‘%eat d%@%?‘?n‘?fé%l PR ORPEet FeRut hEn®dri nted circuit
board {0s«def BAEA e ik hatp 0ge PBFKEL 2AL SN ok hJ[esl Sr%,l]a}r%lg t,P0e grea and the

mar ker on the correspondi ng conponent™ are 1n a
marker, so that when said components are installed on said

printed circuit board, correct polarity of each component
requiring installation in said predetermined position can be
determined by inspecting the printed circuit board to determine
that the marker adjacent the at least one area and the marker on

the corresponding component are in alignment.

10. A printed circuit board according to claim 9, wherein said
marker adjacent said area and said marker on said component is

paint.

11. A printed circuit board according to claim 10, wherein said
marker adjacent said area and said marker on said component is a

UV reflective coating.

12. A printed circuit board according to claim 9, wherein said
marker is a portion of said printed circuit board that has been

etched away to reveal a UV compatible layer.

13. A printed circuit board according to claim 9, wherein each
of said areas of said printed circuit board is marked with

another marker.




10. A printed circuit board. according to claim9, wherein said marker

adj acent said area and said marker on said conponent is paint. &%.

printed circuit board according to claim 10, wherein said marke Jﬂﬁéwght
said area and said nmarker on said conponent is a UV reflective coating.

12. A printed circuit board according ko claim9, wherein said marker is a
portion of said printed circuit board that has been etched away to reveal

a W conpatible |ayer, printed circuit board according to claim?9,
mherelh4ea%hprbﬁt§§|615F6b§ %Pa§a|6059rﬁ%ea EPreLfimpbar qWherairkealdi t h

anot h%%ﬂﬁémﬁeéd dcdnfUE 2098 14,14 oﬁepak@geﬁs%fcg' Fipoardsaggordhng to

claiml ere n said nmarker adjacent the at [east one area 1S of a first
col or,sabd asatbeannéhkernaskef assefomdsecbnd.color. 15. A nethod for the
verification of the presence of a conponent on a printed circuit board,
conprising: a) providing a printed circuit board having a plurality of
areas, 18ach m&€RcheEFHY @Hép{réﬁlfﬂc!ﬁ@ﬂ@hvefatﬁ@”%@@@@ﬁcebc))fnﬁl’5biﬂ§oﬁéntea$t
a portion of each of said areas with a marker by uncovering a portion of

sai d pPinkedréntedi eipeuil PeaEd, t RaPEAfdNdhcover ed portion of said
printed circuit board reveals a UV reflecting layer; c) installing a
plurality of conmponents each in its respective area; and

a) providing a printed circuit board having a plurality of

areas, each area being adapted to receive a component;

b) marking at least a portion of each of said areas with a
marker by uncovering a portion of said printed circuit board
such that said uncovered portion of said printed circuit board

reveals a UV reflecting layer;

c) installing a plurality of components each in its respective

area; and
d} inspecting said printed circuit board for the presence of a
marker by shining UV light on said printed circuit board, the

presence of a marker indicating that a component is missing.

16. A method according to claim 8, wherein said method further

comprises:

a) marking said printed board with at least one marker adjacent

an area for receiving a component in a predetermined position;

b} marking with an indicator a portion of at least one component

requiring installation in said predetermined position; and

c) inspecting said printed circuit board for markers on said



d) inspecting said printed circuit board for the presence of a marker by
shining W light on said printed circuit board, the presence of a marker

i ndicating that a conponent is mssing. 16. A nmethod according to claim 8,
wherein said nethod further conprises: a) marking said printed bodridAlg 2008
at least one marker adjacent an area for receiving a conponent in a
predeterm ned position; b) marking with an indicator a portion of at |east
one conponent requiring installation in said predeterm ned position; and
c) inspetbtad sardupti hpeddcanduindboatdr$opnnaskdrsomposantdsiz2al 1 AUG

2003 ' d cj it.board, I ndj i,d .
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adj acent said area and an indicator on said portion of said conponent are
in aligAnéaid BrinpedefhsguatcbPardg2dd2efarnrasd aRrefefRdsalrd net hod
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conponent requiring installation in said predetermned area wth a second

color._18. A nethqd according to clai 7, wherein said fjirst col and
sai 0 shlonh BEFEPIaPEooRAT BRI bot FRE ROLP nGRoTT6n RERe: ROk Pdr FoRERe?
verificatiQaesf thbespepentahhoRiAl aaERNPERENEN0BFAcRERNbEdsEi HCHIrkaBOAr d,
conprising: a) providing a printed circuit board having a plurality of
with a first color, and marking said printed circuit board and
said component requiring installation in said predetermined area

with a second color.

18. A method according to claim 17, wherein said first color and

said second color are UV reflecting coatings.

19. A method for the verification of the orientation of a

component on a printed circuit board, comprising:

a) providing a printed circuit board having a plurality of
areas, each area being adapted to receive a component, at least
one of a plurality of components requiring installation in a
predetermined position indicative of the polarity of the

component;

b} marking said printed board with at least one marker adjacent
an area for receiving a component in said predetermined

position;

c) marking with an indicator a portion of at least one component
to be installed in said predetermined position, said indication

being indicative of the polarity of said component;




areas, each area being adapted to receive a conponent, at |east one of a

plurality of components requiring installation in a predeternineﬁtggﬁ%@®$n
i ndicative of the polarity of the conponent; b) marking said pri d

with at | east one marker adjacent an grea for receiving a conponent in
sai d predeterm ned position; c) marki with an indicator a portion of at

| east one conponent to be installed in said predeterm ned position, said

i ndi cation bejng |nd|cat|ve of the polarity of said conmponent; 1 1 AUG
2003 19 d}“?’ﬁ%pa%??n@ BlprataFyt 9t ofasdi GORBAPBREAL SN oRAEi H%?Fﬁfied
circuit; pegi € piriinspecting said printed circuit board for narkers on said
printed circuit board and indicators on said conponents, a conponent
requiring installation in a predeterm ned position being installed in said
predete[mnsede S|t|on1§h n tngrkeE on, sai d # nted circuit board

adj aceft &% % %%gaﬁ% PERAFCAt 5F TCBRE SRR Pot T ot bFeERi Q7 cBfpdnent are
in aligniepéd aﬂrcﬁ\lﬂebda@dda@ﬁ@rdn@gcaeo_esamm d9idvbengbnesasd garker on
said printed circuit board adjacent said area and said indicator on said
porti OFCBPORENH EBAPORENT a%tﬁhiﬁ%lommm ne¥ fdet aERbRedNBOs Bt EPAI M 19,
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|nspect|ng sald printed circu oar urt her udes the step of shining
a W lsghd pninsaddcprint edoocarduadjdoantd. said area and an indicator

on said portion of said component are in alignment.

20. A method according to claim 19, wherein said marker on said
printed circuit board adjacent said area and said indicator on

said portion of said component are paint.

21. A method according to c¢laim 19, wherein said marker is a UV
reflecting coating, and saild step of inspecting said printed
circuit board further includes the step of shining a UV light on

said printed circuit beoard.

22. A method according to claim 19, wherein said step (b} of
marking a portion of each of said areas comprises the step of
etching away a portion of said printed circuit board to reveal a
UV reflecting layer, and wherein said step of inspecting said
printed circuit board further includes the step of shining a UV

light on said printed circuit board.

23, A method for the verificaticn of shorts on a printed circuit

board comprising the steps of:

(a) providing a printed circuit board having a plurality of

areas, each area being adapted to receive a component;



22. A nmethod according to claim19, wherein said step (b) of nmarking a
portion of each of said areas conprises the step of etching away a portlon
of said printed circuit board to reveal a W reflecting |ayer, ?mqn Bein

said step of inspecting said printed ﬁchuit board further includes the
step of shining a W |light on said prthted circuit board. 23. A nethod for
the verification of shorts on a printed circuit board conprising the steps
of: (a) providing a printed circuit board having a plurality of areas,
each aﬂbg Barkanddapt t8265 RePEFvacR ednpaABNPL FRIAUBTZEA3WIEN(B) mar king
ag gortlon of each of said areas with a marker; (c) installing each
of sal conponents in their respective areas; and (d) |nspect|ng sai d
prlnted circuit board for the identification of shorts between sol der pads
of co ents ¢S hd steg B |nsE§ct|n i ncl udi,ng hhe ste of . shining a W
|'i ght ﬁ safgte E tRPe2EPr Bhi F2haFam P RGPt 1Bef Sle£ﬁ PPFEYYEs a shadow

agai nstras¥hi fggbackgr ound.

(d) inspecting said printed circuit board for the identification
of shorts between solder pads of components said step of
inspecting including the step of shining a UV light on said
printed circuit board, a short being identified as a shadow

against a white background.



