WO 02/ 054371 PCT/ SG01/ 00021 1 BREADBOARD USED FOR EDUCATI ONAL PURPGOSES
BACKGROUND OF THE | NVENTI ON The invention relates to a breadboard for

bui | di ng vemdz2/e843mal ayi ng el ectronic circuits wused for edupat/saosoopur poses.
A breadboard used for building electronic circuits is a device which is
usual ly used for designing, developing and testing electronic circuits.
The advantage of a breadboard conpared to other techniques for building an
el ectronic circuit is that a circuit can easily be assenbled, rebuilt and

di sassenbl ed. The f i ) € P ity R
BTmodRIPUSRY POREBLRATIONS, PURPUSES

br eadboar ds when ssenbl e test circuits in order to design and
inprove electronic circuits. However, a breadboard can al so be used for
educational purposes. In this respect breadboards are often used in
practical training courses for educating the art of electronics, where the
students or pupils learn a singlehanded dealing with el ectronic conponents.
Anot her application for enploying a breadboard for educational purposes is

to use ggcw@gg%@pmtmm cl asses, where students or pupils

foll ow eacher assenbling an electronic circuit. US
3,514,872 discloses a device for building circuit arrangenents conprising
an assenbly panel, a plurality of contact stations electrically.isolated
from each ofixenvemtibn wiatesipeal breadboprd ferbuilding,andedisplaying ielestrapiC HICUYS on t he
assenbly panel, and each presenting a plurality of contact surfaces and a

pl ur al i {igsd Fbr sdutaitnkl pappesent s each for insertion WO 02/054371
PCT/ SG01/ 00021 2

A breadboard used for building electronic circuits is a device which is usually used
for designing, developing and testing electronic circuits. The advantage of a breadboard
compared to other techniques for building an electronic circuit is that a circuit can easily be
assembled, rebuilt and disassembled. Therefore, developers of electronic circuits frequently
use breadboards when they want to assemble test circuits in order to design and improve

electronic circuits.

However, a breadboard can also be used for educational purposes. In this respect
breadboards are often used in practical training courses for educating the art of electronics,
where the students or pupils learn a singlehanded dealing with electronic components.
Another application for employing a breadboard for educational purposes is to use a

breadboard in lectures or classes, where students or pupils follow the professor or teacher

assembling an electronic circuit.

US 3,514,872 discloses a device for building circuit arrangements comprising an
assembly panel, a plurality of contact stations electrically isolated from each other and
arranged as an equally spaced coordinated array on the assembly panel, and each presenting

a plurality of contact surfaces and a plurality of circuit components each for insertion



bet ween adj acent contact stations and including a nounting strip having on
its upper side a |egend denoting characteristics of a circuit conponents
el ement, O 02/033871t conponent el ement correspondi ng to theCcT/sgemaosupport ed
underneath the nmounting strip, and flZxible contact bl ades depending from
and projecting outwardly of the nounting strip in electrical connection
with termnals of the circuit conponent el enent for making face-to-face

el ectrical mating contact with station contact surfaces, said nounting
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stations and provide access to the upper ends he respective mating
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surtaces entry means at upper

ends for the pr ob suri.n obj ect of ent
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el ectronic circuits used for educatlonal pur os whi ch breadbqard al |l ows
a convepitaeitblades dapending o andqrpigeting W@Bﬁ 5 PR SR SSIER, Tk e‘é?fléagt ronic
circuit. SUMVARY OF THE INVENTION In order to achl eve the above descri bed
obj ect tinepties evith itenminals oof freovirddt camponerddtioment fasr makingdfasg-tenige

di splaying electronic circuits used for educational purposes, which

br ead boeredtri%@nmﬁﬁ? somagtanieh sfados cogactasurfasasse sdit ynqetiep stript baihg dof asizand
covering the panel housing, a plurality of contact stations |ocated on and

periodi gal Lﬁ(/f dis mﬁfag bPerteest b@WeEn tHRRoaREERiohs RAA Bhovadicatcitab thdwppef aids a

regul ar grl contact stations are electrically isolated from each

ot her an e%gécﬁlvgfmﬁt i l:ﬁfﬁtg& ﬁ%&%;&gﬂ%}&éﬁ ?&g?@%‘:@%@ matfhePhiskiBlei ty of

first p8 oin ocate distri but ed over the
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probe of a measuring instrument.

The object of the present invention is to provide a breadboard for building and
displaying electronic circuits used for educational purposes, which breadboard allows a

convenient installation of active electronic components in an electronic circuit.

SUMMARY OF THE INVENTION

In order to achieve the above described object the present invention provides a
breadboard for building and displaying electronic circuits used for educational purposes,
which breadboard comprises a panel housing, an assembly panel attached to and covering
the panel housing, a plurality of contact stations located on and periodically distributed
over the assembly panei such that they form a regular grid, which contact stations are
electrically isolated from each other and capable of receiving electronic component blocks,
a plurality of first power supply points located on and periodically distributed over the

assembly panel such that they form a regular grid, which first power supply points are



el ectrically connected to each other, and a plurality of second power
supply points located on and periodically distributed over the assenbly
panel sushObhest43tthey forma regular grid, which second pP@ESGeUPPLY points
are electrically connected to each other and the second power supply
points are electrically isolated fromthe first power supply points,
wherein the grids fornmed by the contact stations, the first power supply
points and the second power supply points have the same periodicity. The
br eadbogedifAly Qisnbdbdth a8 dhaPhayh phirakio GF seddnd poiwet sipply peiatst located
advantage that active electronic conponents can be-conveniently installed
Wi i 306 BEIRMNG dLTBHEY oyBSHETRRHIP Bald Syt @ACHRR Kékm b Regulirgrides pect
active el ectfonic conponents are conponents of an electronic circuit,
whi ch are. abl e t.o produce an.qutpu I | wi r I3l n the
i nput s'fvg’r?glS.ecgﬂ‘ilé’@%ﬁﬁiSPPngﬁougg\?\a%rél%cgnrrgag@fcro\é&r#%%&%x 5?;82? r;%g\eﬂlrlé Séeghir}%e. | t
is inportant to note that these active c onents are.characteriz by a
power gRAWET SPPRly P@“"b%l?ﬁ%‘?“?ﬁ@‘ %ﬁ,ﬁpm&ﬁg@mtpgggr %W@lyc]ﬂﬁ@éh‘ﬁ'.ﬁer 3@? roni c
conponents |like a step-up transformer are no active conponents since they
pr oduceguidd fprmeq by tthey eonfactrstatingsathe fist povses| pply rawsiang thedrsond powes
poi nted out that the nunber of different types of power supply points which
are | oagpbdpginis hhee thesanibpariddicy.not linmted to two. According to the
present invention it is of course also possible to enploy three or nore
di fferent power supply groups to which different voltage | evels may be
applied. Acgording to,an.enhodi nen f .the invention the. pl |
contact st afh%ﬂ@?‘g?%gj ?o&hngmgtagﬁoc{is g ClgEvompc g’ﬁ?)%?}“ﬁéﬁ%%ﬂé’g%{%ggm%{e
plurality of second power supply points form rectangul ar gri.d.. The
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assembled on the breadboard. In this respect active electronic components are components

of an electronic circuit, which are able to produce an output signal with more power in it
than the input signal. The additional power comes from an external power source. It is
important to note that these active components are characterized by a power gain, ie. a
gain of the product of voltage and current. Electronic components like a step-up
transformer are no active components since they produce only a voltage gain and are not

able to amplify power.

It is pointed out that the number of different types of power supply points which are
located on the breadboard is not limited to two. According to the present invention it is of
course also possible to employ three or more different power supply groups to which

different voltage levels may be applied.

According to an embodiment of the invention the plurality of contact stations, the
plurality of first power supply points and the plurality of second power supply points form

a rectangular grid. The arrangement of the contact stations and of the first and the second



power supply points on a rectangular grid allows a clear and synoptic
assenbly of electronic circuits on the breadboard. According to a

pref erredwenbaeddment of the invention the contact stationBCT/AGel/Go02ISt

power supply points and the second poter supply points are distributed over
t he assenbly panel such that the el ectronic conponent blocks can only be
inserted in the assenbly panel in a predeterm ned way. Using such a
predefined distribution of the contact stations and of the first and the

second S |nts ov the assepbl anel s.the.benefi

2ot ve BEVELsHRE S SEnabite S Ao o 2B R P B Rl e
in a correct A b a gi ng of el ectronic conponent bl ocks can be
pr event S§CUOHE ‘Eﬂrﬁé’nttg r Gﬁ’?alr{‘g embodi nent of the invention each contact
station conprises a couple of contact points which are electrically
connected to each other and which are capable of receiving the electronic

conmponent bA@@diramg}[/’!B &f ﬁx‘e&ﬂéﬂ%ﬂ%ﬂﬂi&ﬁén@dﬂh& vengh R contdct IREBAR ke Bfstt he

cont act p0| nts is the sane contact stations. This arrangerrent of

contact H‘éugﬁg C}Jnent %@%c? 6w8J f)él:'y‘ e}%)tqlll} ts QRN BSCHHLRA Rt &Eﬁég?e%fl%er ent

electroﬁ S In an onic ClIrculrt asse n the

breadboard bec n addltlonal ers a ecessal 0
connect PEES ?#tﬁ%{scﬁﬁefégﬁrgg{:%mpgn%%gﬁ%ﬁ o@yggkgsertgégb{ﬁ&aﬁﬁn} &‘}/ B her
enbodi nent of the ipventjon each cont talonc rises fjve c ntact
poi nt s, MyhBiedpRmRiRed W@t EFing SHe %Pr%sﬁa digtribytion eﬁf?&%ﬁomet ganeang it he
contact station and four surrounding contact points are synmetrically and
equi di stharfirstyandothatseepndpamcupply roéns evercibatasssmbdy panel hap drechenefibthat ont act
points are | ocated along one of the two directions defined by the grid.

Thi s syativtras el adipassivdeltctoonio torhpertentblotlactanpmily bs imsenedih a cmecceny er
contact point allows an electrical connection between four electronic

conponewherd$y 9 AABRARS bf EledtrSFO E68PSEht blocks can be prevented.

According to a further embodiment of the invention each contact station comprises a
couple of contact points which are electrically connected to each other and which are
capable of receiving the electronic component blocks, wherein the number and the spatial
arrangement of the contact points is the same for all contact stations. This arrangement of
contact points allows a convenient electrical connection between different electronic
component blocks within an electronic circuit assembled on the breadboard, because no
additional wires or jumpers are necessary to connect the different electronic component

blocks.

According to another embodiment of the invention each contact station comprises
five contact points, wherein one center contact point is located in the center of the contact
station and four surrounding contact points are symmetrically and equidistantly located
around the center contact point, wherein the contact points are located along one of the two
directions defined by the grid. This symmetrical distribution of four contact points around

one center contact point allows an electrical connection between four electronic component



5 bl ocks, if one connection pin of each conponent block is inserted in one
of the four contact points |ocated around the center contact point.

Furt her owooties49nl t age | evel can easily be neasured if aPQT/eGer/@n21a
contact pin of a voltmeter or an anmeier is connected to the center
contact point. According to another preferred enbodi nent of the invention
the center contact point has a different shape than the surroundi ng
contact points. Wth a proper choice of the shape of the center contact
poi nt the el ectronic conponent EI ocks can_ only, be ‘i%&serte in the

sur r ounlPels. HEAPe £OANSSHPRPEN gheach spmpRrent bk s Isprtedn 9agioh the UL ¢AItat i ed
and, if requested, a probe or a contact pin of a voltneter or an_anmeter
can al vipyistsHecateshanoond dhe eent¢recansast pint.clourthes onghe ryoltageclevelanpasidy be
further preferred enbodi nent of the present invention the breadboard 1is
ar r angesheasurexili€ h peobwaor d doatact pincsfia odtneoerinr e dmandter ia connectedito treadteoar d of
the same type form ng an expanded breadboard such that the spatial

peri odi gdrtaet pbint.he contact stations, of the first power supply points and
of the second power supply points are conserved on the extended top
surface of the expanded breadboard. Therewith the breadboard is a nodul ar
breadboard and the breadboard can he used to form an expanded breadboard
provi di ng tfHecasdipste apether prstesred cxpodiment ok theinyveptiiying Centerenntact PAWE or di ng
to a particular preferred enbodi nent the breadboard further conprises a

| i nki nghaserdiffeteat shahé thani the barceindihgatontact pojistst Réith o propaechsigeaif thioshepeg and
which is electrically connected to the first power supply points and to

t he secemthep@ws cobapl poinp thetlectréiic tompbhetii blgcksosanenily beahsented ia the
connection of two or nore nodul ar breadboards, wherein the first and the

second HOMRHADERBh PR SoQhatlthe citeahhnRt foinfiCuRtaied hed kit dquasanect ed
to each other, “respectively.
a probe or a contact pin of a voltmeter or an ammeter can always be connected to the center

contact point.

According to a further preferred embodiment of the present invention the breadboard
is arranged in such a way that it can be combined with a further breadboard of the same
type forming an expanded breadboard such that the spatial periodicity of the contact
stations, of the first power supply points and of the second power supply points are
conserved on the extended top surface of the expanded breadboard. Therewith the
breadboard is a modular breadboard and the breadboard can be used to form an expanded

breadboard providing the opportunity to assemble larger electronic circuits.

According to a particular preferred embodiment the breadboard further comprises a
linking connector which is located at a side face of the panel housing and which is
electrically connected to the first power supply points and to the second power supply
points. Such a linking connector allows a connection of two or more modular breadboards,
wherein the first and the second power supply points of the breadboards are automatically

connected to each other, respectively.



WO 02/ 054371 PCT/ S&1/00021 6 According to anot her enbodi ment of the
present invention the |inking connector is connectable to a power supply
source. We2pHemi des the opportunity to conveniently coRP@BSGOROPTIWEr
supply source with the first and secohd power supply points. Another
preferred enbodi nent of the invention provides a |inking connector which is
capabl e of nechanically connecting the breadboard with the further
breadboard and/or with the power supply source. Due to the usage of the

i nki . i ti t b db d wth th

further br oagioRiing i il SRRECRACEA e FERAPTNefifen IR IGRCERRRRG i nger -
a neeq f or ac??g)ilt!tonal nmechani.cal connectors.  Accordin _to anot her preferred
embodi mEAPRFHRPLS {8 RGVED SHRRLY GouFes- Preyidgs I@H’P&‘i“‘w 119 OBNFEERNg t he

first and the second power supply points of the breadboard with the first
and the CQ%%HHPBWW%LYW%%& fyst andesceqndinesyer sypndyipoists, respecti vel y.
Therefore the |inking connector enables the connection of two or nore

nodul ar breadboards form ng a extended breadboard, wherein the first and

the second Qe prPBiud efiBbdinObt hE S RMEAIHONAS a HRIBURARINCRILY ie

connected to each other, respectively. According to another e

the inv J ri.ses,one l.ipki connegct or, or, NOr,

l'i nki ng(E d#ﬁé;ﬁ@&ﬁgﬁ%@ggﬁ&%:@ﬁ e Dreagpos eW‘Bhﬂ’Slf&ﬁ%ﬁig’F??S‘.%" fiaad/op i ges
the posgibility to attach_further breadboards at each side of the,

br ead boi?ed?o‘ﬁ??csb’%]iy RS- Rupdp E}I‘FePsaSFr‘tS’ d ng coRNeEtox 2koher meghamieallyn t ne
| i nking connectors are |ocated at predefined positions such that an

i mpr opeFoRsEHRBE thedueastooandavith teduaherdbropdbeard;and/or yrithtbe powernstipplyr spurse wi t h

the power supply source is either inpossible or visually obviously wong.
WO 02/ 08375 nedtngeanced 6 ladditional mechanical connectors.

According to another preferred embodiment the linking connector is capable of
electrically connecting the first and the second power supply points of the breadboard with
the first and the second power supply points of the further breadboard, respectively.
Therefore the linking connector enables the connection of two or more modular
breadboards forming a extended breadboard, wherein the first and the second power supply

points of the breadboards are automatically connected to each other, respectively.

According to another embodiment of the invention the breadboard comprises one
linking connector or more linking connectors at each side face of the panel housing. This

provides the possibility to attach further breadboards at each side of the breadboard.

According to a further embodiment of the present invention the linking connectors
are located at predefined positions such that an improper connection of the breadboard with
the further breadboard or with the power supply source is either impossible or visually

obviously wrong.



7 According to anot her enbodi nent of the invention the assenbly panel

and/ or the panel housing are made out of an electrically isolating

mat er i al wWOn2/p#811 cul ar the assenbly panel and/or the parel/sGou®orig can be
made out of synthetic resin. This has’the advantage that no special effort
is needed to electrically isolate the contact stations, the plurality of
first power supply points and the plurality of second power supply points
from each other. According to another preferred enbodi nent of the invention

the assenbl 1%1‘1';?4 | SnéthePbhbb@fhehi bE thd idveatich tHdsassemblyppanct entl/ef theui t
board is a%cé:?y e Fdectclﬁvee and economc way to build a breadboard according

L o e B Rink A P Bur 1 HRHEBAILORoRYR nibk el G GRartRuldr thd aisciblyl di o

and di ctronrc circulrts u of educati onal purposes with a

br eadboar d d ib b d [ o i Si
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a bl ocloshig PrEGHBTEE 8t BRBAY SHF e TS cerved ockc
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Therefore the invention also discloses the appropiyi ate gqloectr ni.c
conponefit fuvee lssppii pointsand the pbealify pf sepoad PWEY SUPPHPBYF H?CEPBQPF’ded by
t he breadboard according to the invention. According to an enbodi nent of
the invention the el ectronic conponent block further conprises a |egend
| ocated on fhe block h i , i AR GhafRalRE hskin® el ke
conponent é‘f‘% Pg% Oqﬂiraﬁégfe%?aggl?ﬁa@:leap y vllﬁsi bl e Iegendsglolg\&nt he bl ock
housi ngs  of the  electronic conponent.bl gcks na i: k 2

r ecogni printecheieqyit Raged. &anéﬁ 2 BHPS icgculigﬂ?fgﬁ%'ﬁtv grﬁéﬁec’&g%%%ogl@gﬁ%’ﬁ% t he
current electronic circuit. According to a preferred enbodi nent of the

i nvent i miildtatereddboatd acoordingtodherpicre enveRlPRs to al l ow the insertion of

connection pins of a further el ectronic conponent bl ock such WO 02/ 054371
PCT/ SG01/ 00021

The invention also discloses a kit for building and displaying electronic circuits used

for educational purposes with a breadboard as described above and an electronic
component block comprising a block housing, a component element which is received in
the block housing and connection pins, which are received in the block housing and which
are electrically connected to terminals of the component element. Therefore the invention
also discloses the appropriate electronic component blocks which are necessary to exploit

the benefits provided by the breadboard according to the invention.

According to an embodiment of the invention the electronic component block further
comprises a legend located on the block housing for denoting the characteristics of the
component element. The usage of such clearly visible legends on the block housings of the
electronic component blocks makes it much easier to recognize which type of electronic

components are used to assemble the current electronic circuit.

According to a preferred embodiment of the invention the block housing comprises

holes to allow the insertion of connection pins of a further electronic component block such



8 that the further el ectronic conponent block can nechanically be connected
to the electronic conponent block, and the connection pins are fornmed such
t hat, whamoohessBurt her el ectronic conponent bl ock is nmechensced/dog21
connected to the el ectronic conponent8 bl ock, the connection pins of the
further electronic conponent block are also electrically connected to the
connection pins. Using such specially designed el ectronic conponent bl ocks
allows to increase the capacity of the breadboard according to the

i nvention, b var i - I ﬁﬁe?:éiﬁt{% Bttagded

t oget hté?‘t?ﬂlf ﬁaﬁr@’}é? glre §§?\r§1c g!)rélp gﬂé%?ﬁg{&glcg%ﬁr% gﬁé}@aﬂ cl)}emggnen% c}@fes. Such a
stack of el ectronic nponent. bl ocks can be inserted i nt act
Do nt sCapEnER, ok Ay B P RGIoB ISR T et SR M o o hither SE0Fordg
whereby not only the two-dinensional plane of the assenbl el i

Ut 1§ zesunnswenta blosk e mephEALl; FRMSFH 10, & Fl‘?@“%&c‘é’%%@ia?ﬂ%kai%nbl y
panel . Using this third dinension the circuit diagramof the electronic
Ci r cui conasstemtpiesofthe firthay elegttbaigcampeanentblackaseglse gleciricaldy peungcted & when
the circuit conprises many el ectronic conponent elenents within a narrow
space. thk tconsecfion pirsdUsitig subhspexially designed efectrbmic tchinpdnetitrbdorks @Hoyapmar ds)
to inprove the capacity of the breadboard does not conprom se the visual

correl gticas B! WasRidhef RS eeddbestdc hécordihg andiHeninveston ecause Welverdl agr am
since the parallel/series connections are visually obvious. Further it is

enphastiflgé/&g)fﬁ{]ﬁc%m%&féﬁt gld&ﬁ? R bfz Qﬁa#ﬂéhrtgg&héf? Rtk GBrrhinBURSEK of Sebtfdtiove the

capaci readboard 1s locallzed” in the sense that only the

el ectroni ¢ component | ocks, but .not fhe I L t:] .hr.eadboard
are buf9mEPIiRRt - Hep & ﬁﬁaaﬁ r?g i%‘??&oﬁzlgc%o% O(r%xﬁﬁﬂ 0 03?1% %fej?% ﬁirlée%?%!ri rlgc]ﬁ J
enmbodi rent of the .invention the kit further conprises serial connection
i ¢ R CORARENDRIBHnBAETS] UAlNCRHY O ESATGRE COmoRaRts BlgEK i nseited

whereby not only the two-dimensional plane of the assembly panel is utilized but also the
third dimension i.e. the space above the assembly panel. Using this third dimension the
circuit diagram of the electronic circuit assembled on the breadboard is still easy to
recognize even when the circuit comprises many electronic component elements within a

narrow space.

It is pointed out that such a use of the third dimension (upwards) to improve the
capacity of the breadboard does not compromise the visual correlation between the
assembled circuit and the user’s circuit diagram since the parallel/series connections are

visually obvious.

Further it is emphasized that such a use of the third dimension (upwards) to improve
the capacity of the breadboard is localized in the sense that only the electronic component

blocks but not the whole or an additional breadboard are built into the third dimension.

According to another preferred embodiment of the invention the kit further comprises

a serial connection unit which, when connected between the contact stations of the



WO 02/ 054371 PCT/ S&1/00021 9 assenbly panel and further electronic
conponent bl ocks, provides a serial electrical circuit of the further

el ect r oniwo ope@enient bl ocks. Such a serial connection uni PCIYasomioszi t he
advant age that, when a serial connect9on of conponent bl ocks is necessary,
the capacity of the breadboard can effectively be increased. According to
anot her enbodi nent of the invention the el ectronic conponent block further
conprises a first power supply connection pin which is received in the

bl ock %s?é'rﬁ‘:l&%eaﬁgdan\gghﬁﬁeﬂ Sedld 5 Edidi ?Arle}it GIgEKE I‘(ﬁ"{idets% s%nﬁ?élgéﬂfi@a{l cﬁf:uﬁ he

corrpone SECOI’] powe supp nnectl on pin which is

recei ved h housi ng and tri

anot her % gY:n‘%‘WgFr BECHHUC SOTHERERL b]gfyé‘?‘rgsﬁﬁ ag.gonﬁ«\%lh ‘g‘ﬁpﬂ%%@gttﬁgm c
conmponent block is attached to the agsenbl nel,. the f| rst power, supply
connect #dyanigen that, véresca ?qf@éFP@e@Bﬂ‘?‘légt’%P‘?‘é‘ngﬁ]Qc ismgeessaryshe ﬁBPﬁé’FYQEppI y
points and the second power supply connection pin is electrically
connect thd breadborrd o4n effectivetyobriinpsagad. supply points. Using these
appropriate active el ectronic conponent blocks in particular allows to
fully exploit the benefits provi ded by the first and by the second power

supply  poi {Q%;lcsdr mg r%ﬁnzb”:’h%r eRib ?Hﬁ&en? D &dh e elﬁdtx%tnid c#}hﬁ(q) gf’ Block he

surface of y pane ccor ng to a furt prete enbodi ment
of the resent invention the co nent | enent co tive
vire, GEFPLSE s bt sty Cnsci Pdﬂ|‘8 £ i€ QERNRE uf ORI

i nductor a di ode, a transistor, a di | t al ate, an i n egrate

circuit ovémgrmdswhighﬂ%ﬁleawcm é@fﬁ@?@é elart@rmlp 6P°‘§.‘P€‘P€F’56 eghAt #si ng

several electrical and/or electronic conponents. Thus, the conponent

el ement sscand powemgnpply ¢dmettiaepin which anreceivapin e bibtk kousieg aitd whishtis oni c

conponents such that all kinds of electronic circuits can
electrically connected to another terminal of the component element, wherein, when the
electronic component block is attached to the assembly panel, the first power supply
connection pin is electrically connected to one of the first power supply points and the
second power supply connection pin is electrically connected to one of the second power
supply points. Using these appropriate active electronic component blocks in particular
allows to fully exploit the benefits provided by the first and by the second power supply

points, which are located on and which are distributed over the surface of the assembly

panel.

According to a further preferred embodiment of the present invention the component
element can comprise a conductive wire, a crocodile clip, a resistor, a light bulb, a
capacitor, an inductor, a diode, a transistor, a digital logic gate, an integrated circuit, a
housing for an integrated circuit and/or a circuit comprising several electrical and/or
electronic components. Thus, the component elements according to the invention can
comprise all kinds of electronic components such that all kinds of electronic circuits can

easily be assembled.



easily be assenbl ed. WO 02/ 054371 PCT/ SGOL/ 00021 10 The invention further

di scl oses an el ectroni c conponent block for being inserted in a kit

descri beav@boesa37mhi ch el ectroni ¢ conponent bl ock conpri sRET/aGHl/@okl

housi ng, a conponent el enent which 18 received in the bl ock housing,

connection pins which are received in the block housing and which are

electrically connected to termnals of the conponent elenent, a first

power supply connection pin which is received in the block housing and

which is el F : G 1 G t and
§6E Glveatiby AaAM efchiled fh aeétgé]r{}% E&%lg&{eni BRck g&ﬂ%i X ﬁﬁ :itne sﬁeéﬁ)c )

a second power supply connection pin recerve

housi ng,and which js electrically connect to anot her t inal of the
corrponer‘ﬂat gﬁsgﬂfé?%{] ?B%ﬁee Vgl‘lngltatell%c%og% &Y ?ﬂ?é‘ﬁ?’k}f?(o‘é‘f{n%ﬁ?ﬁrar S’gorég(a QUSeatur es
such that the bepefit of, the breadboard according to the present invention
can be GQIBPB‘P%&?““!% Aigh d arn w@rthsdﬁ%% 59@%&9%%6@%91%%%@@5 of
the present invention wll becone apparent fromthe follow ng description
and t heregspeddadhe |biegls hovsing and rwvhiel ayeu pleetrisallicornected tocteonipalsyoithe
drawi ng. BRI EF DESCRI PTI ON OF THE DRAW NG Fi gure 1 shows a breadboard
accor di ngmpanent pleniant,r £ dirstingooekr epplyodfonnbaionr gianewhich iinvearivedrin the dlock 2a
shows a top perspective view of a passive el ectronic conponent bl ock

accor di hgudify amd ehtvhds Bitrically lcbndcfdeotd @fminkl 86110 cdpshawsldandi®bhe |
perspective view of the passive el ectronic conponent block shown in

Fi 9. 2a. s36h8 HoWef 3dpply edhndtdh B hich is received in the block housing and which is

electrically connected to another terminal of the component element. The electronic
component block comprises all features such that the benefit of the breadboard according

to the present invention can be exploited.

The above and other objects, features and advantages of the present invention will
become apparent from the following description and the appended claims, taken in

conjunction with the accompanying drawing.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 shows a breadboard according to a preferred embodiment of the present

invention.

Figure 2a shows a top perspective view of a passive electronic component block

according to an embodiment of the invention.

Figure 2b shows a bottom perspective view of the passive electronic component

block shown in Fig.2a.



11 Figure 3a shows a top perspective view of an active el ectroni c conponent
bl ock according to an enbodi nent of the invention. Figure 3b shows a
bott om pavepreu4sme vi ew of the active el ectroni c conponenpCcbkaekooosihown in
Fig.3a. Figure 4a shows a top perspeative view of a passive electronic
conponent bl ock conprising a capacitor according to an enbodi nent of the
i nvention. Figure 4b shows a top perspective view of a passive electronic
conmponent bl ock conprising a wire according to an enbodi ment of the
| nventl On-gghﬂﬂ 5% sfibws .'%Pwﬁ gﬁ’er SRR R T bF la¥{ ci V& WleltroiB o%ﬁ{éioﬁ&xtedleaé ronic
conponent ocC conpri si an operational anplifier according to an
enbodi nent,. of. the i.nventi.o Fi 4d shows a top perspective view of a
passi vaé:cgrldérgtt'ogﬁie b@é%%ﬁé’ﬁ%heﬁhg%{gﬁntonpri sing a cross link according to an
enbodi nent of the invention. Figure 4e shows a top perspective view of a
passi ve el ectroni c conponent block conprising two switches according to an
enbodi mentFighiré e showenboteom peispedtise 4ieve bbthe aetivolegimmipenmponentbleck of a
passi ve el ectroni c conponent block conprising a socket for receiving an
i nt egr%to%iﬁif:q%yit according to an enbodi nent of the invention. WO
02/ 054371 PCI/'SQ01/00021 12 Figure 5 shows a top perspective view of two
conponent bl ocks which are to be connected together |leading to a parallel
connection of the two conponent bl ocks conprising two el ectronic el enents.
Figure 6 dFigwse 4atsbpwpar OpeRESPEEtive ¥igvorl aHasdve skesBARIGtCOBIPIRRA l?/lﬁ&%h are
to be

comprising a capacitor according to an embodiment of the invention.

Figure 4b shows a top perspective view of a passive electronic component block

comprising a wire according to an embodiment of the invention.

Figure dc shows a top perspective view of an active electronic component block

comprising an operational amplifier according to an embodiment of the invention.

Figure 4d shows a top perspective view of a passive electronic component block

comprising a cross link according to an embodiment of the invention.

Figure 4e shows a top perspective view of a passive electronic component block

comprising two switches according to an embodiment of the invention.

Figure 4f shows a top perspective view of a passive electronic component block

comprising a socket for receiving an integrated circuit according to an embodiment of the

invention.



connected together leading to a parallel connection of the three conponent
bl ocks conprising three electronic elenents. Figure 7 shows a top

per spect iweovdmariof a serial connection of three conponenpCT/RGOKHIS21

enpl oying a serial connection unit ad2ording to the present invention.
Figure 8 shows a top perspective view of a serial connection of five
conponent bl ocks enpl oying two serial connection units according to the
present invention. DETAILED DESCRI PTION OF THE I NVENTION In the foll ow ng

a preferredpRpPogi RS Liof PAsRIcESERiew B 8Rb | cdmpofierta516¢ksDRBickald1to be
reference to Fig.l. The breadboard 100 according to'the present invention

conpris j 1 i t gul ar
parall e 0@3?%8%%%3%2%&?% #gu%ifrll%élg%l%eﬁaﬁ@e%guﬁ{eo a% (s)lngrtltir Eg&ﬁgt erial
e.g. syntheti.c esiln. Acc%rdi nt% to the preferred enbodi nent of the

i nvent | FIPRFRES YRS HERS 0T is a plastic mold, wherein the top of the
nold is enpty and used for housing the assenbly panel 102. Using an
isolating material for the panel housing 101 reduces the risk of creating
a shortcut Pe § shotve W {op erspestdeieadodihrdehconsnaabblatks 48idh #ntd be panel
housi ng 101 there is attached an assenbly panel 102. The panel housing 101

is used ! 0RCOf dhe'Ghie® cdmpchet Bldksed
embodt nigiet E‘Eptggésﬂel%?ef E’%EH > igi acqagﬁ?c}]@gd@%ﬁ]rlcuit b%é% whi ch is VO

02/ 054371 PCT/ SE01/ Q00021. nly avail able in nobst shops selling
el ect ro?ﬁ%%‘?sx%%eeefeg?cgmu qe#%mgﬁggﬁal printed circuit board as the assenbly

panel 102 according to the invention is a very economcal way to produce
t he breadboard 100. On the surface of the assenbly panel 102 there are

| ocated a piiguaé i7t shobks & et pabpectivatviewn of hOrialvbomiectiore of eireo dompbhent

di stributed over the assenbly panel 102. The contact

blocks employing a serial connection unit according to the present invention.

Figure 8 shows a top perspective view of a serial connection of five component

blocks employing two serial connection units according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

In the following a preferred embodiment of the present invention is described with
reference to Fig.l. The breadboard 100 according to the present invention comprises a
panel housing 101, which has the outer shape of a rectangular parallelepiped. The panel
housing 101 is made out of an isolating material e.g. synthetic resin. According to the
preferred embodiment of the invention the panel housing 101 is a plastic mold, wherein the
top of the mold is empty and used for housing the assembly panel 102. Using an isolating
material for the panel housing 101 reduces the risk of creating a shortcut when a circuit is
assembled on the breadboard 100. On the panel housing 101 there is attached an assembly
panel 102. The panel housing 101 is used to support the assembly panel 102. According to

this preferred embodiment the assembly panel 102 is a printed circuit board which is



stations 103 are arranged as an equally spaced coordi nated array such that
their locations forma rectangular grid. Each contact station 103 is

el ectri cavoy2/sofiated from any other contact station 103PCE&GH/@h21t he
contact stations 103 conprises a plundlity of five contact points 104, 105,
106, 107, 108, which are electrically connected to each other. The
conducti bl e connection between the five contact points 104, 105, 106, 107,
108 is visually indicated with the lines 109, which are printed on the

assenbl yopaly h9#A1abfe GO s Snd 18%'&.’%%?"3&5%9 ?ﬁ@%k%ﬁhg EFL%LHP rint

i nvention, each contact statio es one center cBnta o] netd 108

| ocat ed _in. .. C r..of n t station.103 and f.our_surroundi ng

cont act CE)IJ(%WF] :Dg grii O%nghg (fé?eni‘@g %%%7{ @@%ﬁ?‘? goameymé{ Oélq‘lﬁi vy a?ﬁ?’?‘i’mf’glc at ed
around the center contac int. 108, wherein the contact points 105, 108,
107 arewaé’é%i’é‘ﬁieuﬁ?ﬁ’r‘?g’rﬁaﬁiéogﬁ%r]&&i on defined by the rectangular grid and
the contact points 104, 108, 106 are |l ocated along the other direction
defined by the rectangular grid, wherein the two directions defined by the

rectangul ar Cgf i irfice REAE AMeeIPpahél RRCIheR! BRI lochBE aCORtAS) oP@bith& 104,
105, 106, 107, 108 are plated-through holes in the printed <circuit board.

The sur LQUBAN 163 GRRERGEe @%ﬁ%&%&}lﬁ?ﬂ%{%@ég o%g\ﬁthe Jaggen?tﬁﬁ ggrzeqdl hOTnE QBAsG! ' N9

termnals of electronic Ich are to set up an

el ectronj i it on._the breadboard 100. The, properti.e d.features of
Such o Sefiofi,i £ bl Sfmetd % A SABARF rechipSopsr el ARk Rt Mot BRAdcrs oo
descri bed | ater. Tffe ce(gther contact point 108 can be used to connect a

t er mi nalorBt agectypgularggrid, Each, camtact station 103, is slestrcally dsolated drameang rotlgr
ammeter. It is preferred that the shape of the hole of the center contact

poi nt 1eentaetistadios 10Bom t he form of the holes of the surrounding contact
points 104, 105, 106, 107. Thereby it is ensured that only a term nal of

Each of the contact stations 103 comprises a plurality of five contact points 104, 105,
106, 107, 108, which are electrically connected to each other. The conductible connection
between the five contact points 104, 105, 106, 107, 108 is visually indicated with the lines
109, which are printed on the assembly panel 102. According to the described embodiment
of the invention, each contact station 103 includes one center contact point 108 located in
the center of the contact station 103 and four surrounding contact points 104, 105, 106, 107
symmetrically and equidistantly located around the center contact point 108, wherein the
contact points 105, 108, 107 are located along one direction defined by the rectangular grid
and the contact points 104, 108, 106 are located along the other direction defined by the
rectangular grid, wherein the two directions defined by the rectangular grid are

perpendicular to each other.

The contact points 104, 105, 106, 107, 108 are plated-through holes in the printed
circuit board. The surrounding contact points 104, 105, 106, 107 are used for connecting
terminals of electronic component blocks, which are used to set up an electronic circuit on

the breadboard 100. The properties and features of such electronic component blocks will



a voltage or current sensor or probe can be inserted into the hole of the
center contact point 108. The assenbly panel 102 further conprises a

pl uralitwoh26issat power supply points 110 | ocated on anBCpsGIv@ozEl |y

di stributed over the assenbly panel 182 such that they forma rectangul ar
grid, wherein the first power supply points 110 are electrically connected
to each other. Myreover, the assenbly panel 102 conprises a plurality of
second power supply points 111 which are also | ocated on and periodically
distrib S \/ . S t r gul ar
ar i o wHerEEoE JBE BREARconRE Roint 188 3E be 48 (b 1Bkned el i bP
connected, to each other. In grder not to confuse the user, ower
Supply ROl Fierk st on arels 1o Ao Lmster o Smero R precerind RARR MEPer i ¢
power supply oints 110 is isolated fromthe group of secon ower supply
poi nt's SEEI e Pﬁé ofr thgpeesters gandact nodtetOS dukry fiom des fora of dhe g‘@ﬁét‘@dﬂ‘f:r om
the contact stations 103 and the group of second power supply points 111
i s al sosusaindingobtagtpeints dni A% t106t 147. dherebp 3t is anpwedithayonly ati¢ramipaledent

i nvention the power supply points 110, 111 are used to transport

el ect ri aabltfgRv@rcutrentasehsorer Preist canrbednsavie dmterthe hble ok theprenier dardadipopmwer
supply source which is connected to the power supply points 110, 111.
Detail sjpg the active and passive electronic conponent blocks will be
described later. As can be seen fromFig.l the periodicity of the three
grids defined by the contact stations 103, the first power supply points
110 and the second power supply points 111 is WO 02/054371 PCT/ SG01/ 00021
15 t he saneThahssemblyepapel | ex/cqnaprises a pluralify o€ fight pawepsupplyceeints &0 basi s
for the following two advantageous features of the breadboard 100: 1. The
t hr ee gidcded ameandpmriodichally distdibuaed wiv¢rthe asseably panet 462 sadhhthat hay$omgat he

di st ances

rectangular grid, wherein the first power supply points 110 are electrically connected to
each other. Moreover, the assembly panel 102 comprises a plurality of second power
supply points 111 which are also located on and periodically distributed over the assembly
panel 102 such that they form a rectangular grid, wherein the second power supply points
111 are electrically connected to each other. In order not to confuse the user, the power
supply points are not visually connected to each other. The group of first power supply
points 110 is isolated from the group of second power supply points 111, the group of first
power supply points 110 is isolated from the contact stations 103 and the group of second

power supply points 111 is also isolated from the contact stations 103.

According to the present invention the power supply points 110, 111 are used to
transport electrical power to active electronic component blocks provided by power supply
source which is connected to the power supply points 110, 111. Details on the active and

passive electronic component blocks will be described later.

As can be seen from Fig.1 the periodicity of the three grids defined by the contact

stations 103, the first power supply points 110 and the second power supply points 111 is



bet ween the contact points 104, 105, 106, 107, 108 and the first and second
power supply points 110, 111 to be such that, if appropriate electronic
conponentw®bpe¥s7iare used, it is not possible to insert PoES6IE®O2IONI C
conponent bl ocks in a wong way. 2. The length and the width of the
breadboard 100 are both an integral nmultiple of the period of the three
grids defined by the contact stations 103, the first power supply points
110 and the second power supply points 111. Therefore it is possible to

arr angetﬂegﬁgfgo 48 Ghme ﬁ}eﬁhﬂﬁﬁ B3P hesd Vﬁfe&{] bfidd BMY&E R4 PRiY fRrOhE Sl dviBgand

t he secon wer supply points 111 th respect to the assenbly panéel 102

such t hat en two Or nor r 100 are placed next to each ot her,
t he per%%?‘!‘%’%g%?ust ﬁaéturce H?él@etlﬁgé@&g{gﬁ@olos, the first power supply points
110 and the second power supply points 111 is conserved. A breadboard 100
with such geonetric features is a nodul ar breadboard 100, because it can
be conbi nedlvllicthrekrids are spadallyshifiedwithoespdst td 88chsathér dahsing itte distapessi bl e
to insert electronic conponent blocks across two breadboards 100.

Accor di Betwleén tHREoRERE BHints 1041050106, 107 brosasohe dirskQRd fseedndegovae RupplS €S
| i nki ng connectors ich are devel oped’ at the side faces of the panel

housi nggéﬂés- 1185 1916 68 RuciPthat.fif GBrbplar KRB hrlofies Wlbckse BaREk: ousi ng

101 conprises two |1 nking cornector o the perspective view of Fig.

ly f | i nkjng. . i
or ovi delotBeRRP R0 ERARE et opapibon o Rk B o prer brvred

enbodi nent described herein the |linking connectors 112, 113, 114, 115
conply two different tasks: WO 02/054371 PCT/ SG01/00021 16 1. The linking
connect ors 31Phe 1¢dgth and tHelwidtH dbthebastddeard| 1€0tatd bath an dmegral mahipleofthe t he

first and the second power supply points 110, 111, respectively.
period of the three grids defined by the contact stations 103, the first power supply points
110 and the second power supply points 111. Therefore it is possible to arrange the contact
stations 103, the first power supply points 110 and the second power supply points 111
with respect to the assembly panel 102 such that, when two or more breadboards 100 are
placed next to each other, the periodicity of the contact stations 103, the first power supply
points 110 and the second power supply points 111 is conserved. A breadboard 100 with
such geometric features is a modular breadboard 100, because it can be combined with

further modular breadboards 100 such that it is possible to insert electronic component

blocks across two breadboards 100.

According to the present invention the breadboard 100 further comprises linking
connectors which are developed at the side faces of the panel housing 101. As one can see
from Fig.1 each side face of the panel housing 101 comprises two linking connectors. Due
to the perspective view of Fig.1 only four linking connectors 112, 113, 114, 115 out of
totally eight provided linking connectors can be seen. According to the preferred
embodiment described herein the linking connectors 112, 113, 114, 115 comply two

different tasks:



2. The linking connectors 112, 113, 114, 115 provide a nechani cal
connection with a further breadboard, which is placed next to the

br eadboamdo 2D@s437her eby an expanded breadboard consi sti npCDRGeRMWeLIAI
nodul ar breadboards 100 is assenbl ed.16The |inking connectors 112, 114 and
113, 115 provide an el egant possibility to supply electrical power to the
first and the second power supply points 110, 111, respectively. According
to the present invention this is achieved with a power supply source (not

shown) . i ¢ e REONEShRMo-O1 119 1018394921 £5 ABYIRUR A coRMBro With Of

the power Supply source I's confdected with the first |inking connector
(e.g. 112). and.the other out of source i s connected
with  nbebdgng u %ﬁ?wﬁp% rn%‘@%’rpo(‘%t.ggfo’qiiﬁe,s‘?e\%ﬁg%l in both Iinking
connectors (e.g. 112, 113) are located at the sane side face of the panel
housi ng 101 facing the two outputs of the power supply source. The usage of
the |inking Tienigiioesnnacoas Hi2)d13,0 1dhel5 proeitei somecimkiral samectidnhaitth ahen

t he breadboard 100 is powered up (i.e. the first and the second power

suppl y ReInBE $rehdBoard,l WhitheisCHRERE hed foOthk ieaddoURY 160! PPhatelHOME GRpandelie
first and the second power supply points |ocated on a further breadboard

Wil ub ARt Adkisiths 8r D eh Wtk WhealibodiiS 1 fPiBisldntBlpatnen the second

br eadboar ani calTy connect to t first breadboard 100. It is
pointed out that it is not requisite that the first power supply points are
connected to a first |linking connector and the second power supply points
are connect he tinkimgsemmectord il bk htt @aodrid3s dil5 Bovide danhelegamtrpossibditydesi ty
of linking connectors available conprising at |east two connection

sur f acegugplie eflcBidal i foter CONARS tir@NamP e @Bcdnde pbiwess supsiyepoifits PP1, 11Qi nt s
| ocated on ‘di fferent breadboards as well as the electrical connection

et e 8y AL 5 FERMACR b g SOt sl
source (not shown), which is connected to the breadboard 100 such that one output of the
power supply source is connected with the first linking connector (e.g. 112) and the other
output of the power supply source is connected with the second linking connector (e.g.
113), wherein both linking connectors (e.g. 112, 113) are located at the same side face of
the panel housing 101 facing the two outputs of the power supply source. The usage of the
linking connectors according to the invention makes sure, that when the breadboard 100 is
powered up (i.e. the first and the second power supply points 110, 111 are connected to the
power supply source), the first and the second power supply points located on a further

breadboard will automatically also be powered up at the same time when the second

breadboard 100 is mechanically connected to the first breadboard 100.

It is pointed out that it is not requisite that the first power supply points are connected
to a first linking connector and the second power supply points are connected to a second
linking connector. Since there are a diversity of linking connectors available comprising at
least two connection surfaces the electrical connection between the first power supply

points located on different breadboards as well as the electrical connection between the



with a single |linking connector conprising at |east two connection
surfaces. It is clear that the electrical connection between the two

out puts ofoa/padEr supply source and the breadboard 100 pansabs@obe
achieved with a single |Iinking connedfor. For nobst cases, in particular
when TTL (transistor-transistor-logic) electronic conponents are enpl oyed
to build up an electronic circuit, it is advantageous to use a power
supply source which provides the two voltage levels 0 volt and +5 volt. At

this poiddbnd Poﬂﬁr Sipphasbimelochiel ont differef badbsedamsalks easily tergehivyed hr ee
or nore different types of power supply groups, which are |ocated on the

assenbl ‘X/itﬂ%”'s?ﬂaﬁl%gﬁkdﬁxg?gﬁg%%{egaéﬁrghsﬁ%ggét%a%f e cSiiReRbiTRitaced. 1 4R1da0viRRL T ON

there arel'oc pes of power supply points to which

the voltage levels of -3 vol 0,.val +3 I + and
5" vol tHBr e abestion, Keitesp ok i, PRGU ok ol albptf Shnwee pt 3t -
supply points e preferred volta | evels. -5 volt, -3 volt, O volt, +3
vol t an 34‘3’095{ {borﬁi?‘ als’t?ebea?ﬁ’ﬁ‘ﬁvéé .“g&cac%?gf? ?P@k‘c“g CORRYE¥r embodi nent of the
invention the |inking connectors |ocated at the side faces of the panel
housi ng 101 are all of the sane type such that an electrical connection

bet ween t hepdwendst k&l BORMRAKUGE Swakn L TDL biteasibratdssigtor-fopideRtieniby - si de
is only achieved when a support connector Is inserted between the |inking

e T T T

has the a ge oard’is already powered up by

he” i nivHey B cenioF wven mEvidts e bPdalate Bt lrclotBa S o1 he

support connector to the |inking connector of the adjacent second
breadboard, the adjacent WO 02/054371 PCT/ S@1/00021 18 second breadboard
will be autgpeiis paink Yt ROMIREIZ6® tiad if ReofScdiEse! possiblee abplog eliree e amnel
different types of power supply groups, which are located on the assembly panel 102.
According to a preferred embodiment of the invention there are located three different
types of power supply points to which the voltage levels of —3 volt, 0 volt and +3 volt or
0 volt, +3 volt and +5 volt are applied. In case of employing five different types of power

supply points the preferred voltage levels —5 volt, -3 volt, 0 volt, +3 volt and +5 volt may

be applied.

According to another embodiment of the invention the linking connectors located at
the side faces of the panel housing 101 are all of the same type such that an electrical
connection between the two linking connectors of two breadboards arranged side-by-side is
only achieved when a support connector is inserted between the linking connectors of the
two breadboards. The usage of such a linking connector has the advantage that, if the first
breadboard is already powered up by an external power supply, by inserting one end of the
support connector to the linking connector of the first breadboard and the other end of the

support connector to the linking connector of the adjacent second breadboard, the adjacent



breadboard is nechanically connected to the first breadboard. According to
a further preferred enbodi nent of the invention the |inking connectors

112, 113 waazys43m5 are RCA-sockets and the support connecPOT/SG61/@0RCA
pin-to-pin connector. The RCA socketl8 have each two connection surfaces,
wherein one of the connection surfaces is used to connect the +5 volt
power supply points and the other connection surface is used to connect
the O volt power supply points with the corresponding output of the power
suppl YseSSHA readbdaaDwill bE atidniakiealynposkéradnp as teveamiertirat thel adjaseniiesenthces and
the locations of the two linking connectors 112, 114 and 113, 115 nounted

in holies, §35at e thecRafaaly nd&téPeanefirstbhadpenel housi ng 101 are chosen
such that an 1 nproper coénnection of two breadboards is either inpossible

or obviously wong for the user. In the followwng we will focus on the

el ectroni c conponents which can_be_used tqgether wth i. br eadbhpard 100.
Fig.| showscdeading tpaduithes psefewed Smbed'&ﬁ%Bg {IRFHOR tgﬁ&@%ﬁ% 80%3%@6% ive

el ectroni c conponent block 117 are properly inserted intq the breadboard
100. Fiip, 2d3and4Filys 2he ROA-sackesp andcthe HPPerbROpBIcPetst 2 RCA R ioPID,

resi stor conponent block as an exanple of a passive el ectronic conponent

bl ock 2fRe@6EOTIH R A Godkets Sabe dacke mivo ofonhbeionnwerfitcesn nwhakia pags of whe
el ectroni c conponent bl ock 200 conprises a block housing 201, an

el ect r onlC R %a%g%gm%@ i cOMRRERMe ¢50olS g@%&) supply @binits and eleebthed in the

S
bl ock housing connection pins 202, 203, which are received in the

WO 02/ 054371 PCT/ SA01/ 00021 h i i
el ect r FERPFULT: SHHA 3 'tlsgat ﬁoe]ﬁ%gg‘lﬁl‘gﬁges@g?b{}ﬁgg%érs?iﬂg%lwngg%{)%@m ﬂelTement .

corresponding output of the power supply source.

According to the embodiment shown in Fig.1 the distances and the locations of the
two linking connectors 112, 114 and 113, 115 mounted in holes located in each side face of
the panel housing 101 are chosen such that an improper connection of two breadboards is

either impossible or obviously wrong for the user.

In the following we will focus on the electronic components which can be used
together with the breadboard 100. Fig.1 shows how a passive electronic component block

116 and an active electronic component block 117 are properly inserted into the breadboard

100.

Fig.2a and Fig.2b show a top and a bottom perspective view of a resistor component
block as an example of a passive electronic component block 200 according to an
embodiment of the invention. The passive electronic component block 200 comprises a
block housing 201, an electronic passive component element (not shown), which is

received in the block housing 201 and connection pins 202, 203, which are received in the



According to a preferred enbodi nent of the present invention the passive

el ectronic conponent block 200 further conprises a nounting strip 204

wher eon twe 0Bb®81Ir oni ¢ conponent el ement and the bl ock hpossagu/@0d1 ar e
nmount ed. The connection pins 202, 2039 are al so nounted to the nounting
strip 204. On the bl ock housing 201 there is printed a |egend 205
indicating the type and the value of the electronic elenent included in the
passi ve el ectroni c conponent bl ock 200. According to the preferred

enbodi oyl gﬂ'jﬂﬁf r .S : tion
pi ns Zggwc]ﬁggﬁlgléh C os%;é}g\&lr suc %Iﬁaﬁlé({?ﬁcea(ﬂgl éeog]?%%ﬁ?gé ?%%Egrr?téﬁrﬁﬁs %%iﬂ%gﬁ% only
be inserted in tw contact points belonging to two different contact

stati Ongorgg«\){xent%ﬁ@]ggﬁ.n t he di stance between the two contact points is

m ni mal under all distances between the contact points of the two
different contact stations. This ensures that, in case only the

t wo- di nensi predrdpigade méferied easnditent afalkepreddh? inventibh ithez paisive ekstenibl e an
el ectronic circuit, each contact station 103 can be used to electrically

connect ¢@mpErenfBBRT 200 Hirthéd! &ihpPRE o GRIMRARE rif 208 kAhSrbo ih A RRBESY
wherein in addition the voltage 1evel of the contact station 103 can be

measur egﬁ?&eegfel‘éﬁn@heénd%@bﬂﬁgc l@fig@ g@?%%g&g{i.e@%es&o%%ﬁ}d fs 262;%8?“ the

connect e ronrc conmponen roni ¢ compone ocks
are stacked over ch, ot her .t hereb tili.zi the thi i mensi o i.e.
The spats Sy oaeg 1S JuSunyte 5D 2o e liek Brwiok 20 e Brprtited boti

on the breadhoard 100, even nore _than four el ectronic conponent bl ocks can
si mul t alegends 205 pedisaingetheciype gnd the yehwet ofsthe: glestroniqyglement inclyded negthe out
that there is no principal Iimt for the nunber of conponent bl ocks which

may be paivectesttonio camponemidiocki20i on 103. WO 02/ 054371 PCT/ SGO1/ 00021 20
Fig.3a and Fig.3b show a top and a bottom perspective view of an electronic

According to the preferred embodiment described hereinafter the distance between
the two connection pins 202, 203 is chosen such that the electronic component block can
only be inserted in two contact points belonging to two different contact stations 103,
wherein the distance between the two contact points is minimal under all distances between
the contact points of the two different contact stations. This ensures that, in case only the
two-dimensional plane of the assembly panel 102 is utilized to assemble an electronic
circuit, each contact station 103 can be used to electrically connect a maximum of four
electronic component blocks simultaneously, wherein in addition the voltage level of the
contact station 103 can be measured at the center contact point 108 without disconnecting
one of the connected electronic component blocks. If the electronic component blocks are
stacked over each other thereby utilizing the third dimension, i.e. the space above the
assembly panel 102 to assemble an electronic circuit on the breadboard 100, even more
than four electronic component blocks can simultaneously be connected to a contact station
103. It is pointed out that there is no principal limit for the number of component blocks

which may be connected to a contact station 103.



conponent bl ock conprising a digital |ogical AND-gate as an exanple of an
active electronic conponent block 300 according to an enbodi nent of the

i nventi owO#res4anti ve el ectroni c conponent bl ock 300 conpei/sest/@otll ock
housi ng 301, an active electronic ca@fiponent el enment (not shown), which is
received in the bl ock housing 301 and connection pins 302, 303, 304, 305,
306, 307 which are received in the block housing 301. The connection pins
302, 305 are connected to the input termnals of the AND-gate received in

the bl ock heysidgndGlig 3BNgos0ANRP b aP bt pdrSpestve 84dve tbft an ehetronicput of
the AND-gate. The connectl on pin 304 is not connect ed to any term nal of

the AND, {J&mf PEES 8&5@@%?%@ nggi%g g:s%le%legm’ ht‘é EbemRNhctRRd 1S

jUSt USG O ensure a s cont tvveen E]G el ectronic

conponent bl aock and th oar 307
are conﬁ%&tf%‘ac tcgmpﬂ%enigquk %M aéclg?ﬁ Oa%e‘ﬁ o(fﬁféﬂg&t 1!h?%“%tnclt;irIrln na q'et he
AND- gate Therefore, when t21 active el eg}ﬁﬁf nj c CO ent b). ock1

i nserte8 eﬁ?%é rqoqpopER Blgck PUPPRLIPA 2 %usglgd YR, Flegfronifie
AND-gate is connected to one of the first power supply points 110 and to
one of eewperssbiemevienot sshopm), pdich ds reqeivededpdbe | Blerk, hongiagr Phgndo a
preferred enbodi nent of the present invention the active electronic
conponendnrzktak pia® G 02,3030 804,303 806& 897 avhichu atei maceiwtdr inghS bechhevsiagi3@he
active electronic conponent elenent and the bl ock housing 301 are nopunted.

The conmgetdofReddioRSpia®202:3385 ard tbnnefi&d t3QRe 38 tefmdinalsSef tHeUANEighte t he
nmounting strip 308. On the bl ock housi ng 301 there is printed a | egend 309

i ndi cat kéaglvw%f ¥R tﬁ*ﬂg 308! Thd'Anhe@iod fif 3@9& &msét@&wmeba uEbLIRENt

(AND- gat e) IhnC ehe ectr:)nl c conponent bl ock . For teach| ng
0
el ot aRasiendhe, copifiiohyigin ol mds %‘é‘ﬁ@%&@ﬂ&%c %M* §Fte ARD-Batk

representing the active electronic component element and is just used to ensure a secure

mechanical contact between the electronic component block and the breadboard 100. The
connection pins 306 and 307 are connected to the +5 volt terminal and to the 0 volt
terminal of the AND-gate. Therefore, when the active electronic component block is
inserted properly, the +5 volt terminal and the O volt terminal of the AND-gate is
connected to one of the first power supply points 110 and to one of the second power

supply points 111, respectively.

According to a preferred embodiment of the present invention the active electronic
component block 300 further comprises a mounting strip 308 whereon the active electronic
component element and the block housing 301 are mounted. The connection pins 302, 303,
304, 305, 306, 307 are also mounted to the mounting strip 308. On the block housing 301
there is printed a legend 309 indicating the type and the terminals of the active electronic
element (AND-gate) included in the electronic component block 300. For teaching
purposes, the 0 volt and the 5 volt terminals of the AND-gate are not indicated on the

legend.



21 As described above, the distances between the connection pins 302, 303,
304, 305, 306, 307 are chosen such that the active el ectronic conponent

bl ock 308veamoastty be inserted correctly in the breadboardr/4QoLoodtier ef ore,
it is ensured that no electronic comrponent bl ock can be damaged because of
a wong connection with power supply points 110, 111. The appropriate

choi ce of the distances between the connection pins 302, 303, 304, 305,
306, 307 ensures that, in case only the two-dinmensional plane of the

assenmbly RaAEIcribOR absveltitid 8B cdsObeAHTEGMRE & oflectiof PifiPBOZ; 308) 804,1305e¢ach
contact station 103 can be used to electrically connect a maxi num of four

el ect rop %O?Oﬂpgﬂ§ﬁn A acHs: M MhANGo4TInYo colPSiicht Bldck 36081cad eflyl he

vol tage Tével o contact station can be neasured at the centér contact

POl nt ;308 LRt Sk BONRRGHEAR O, Ofndrifs A SRl Bt b8 UEAPONC!

bl ocks™ I W e introduce ew exanpl es of active

and passive electronic, ele ts which can be received in electraonic
conponaspopeRiiac ?j@g?ed?%ggg %F‘F?élse B’f%‘é’é‘?ﬂg ‘ioﬂgﬁ‘ﬁ’tofldﬂﬁl PYWISURRYY DPIIS o ¢
that the follow ng set only describes a few exanples and that it is not

i nt endeld, ttd1 gTheappropmate choice of ithe) distanegscbatvesn teconpentionBnyd2P%an be
included in the electronic conponent block according to the present

i nvent3@in 303h306, i39Ureasurés thadbin cbse only, thd éwartimdiisietad wlaiie| oftthe agssmbhiect i ve
views of electronic conponent blocks conprising electronic el enents

accor ding] 162 {shilipe® feabsernbléaintdlévirontc @reuitdéach ltomtactastativmaliltaan beasgbnent
bl ock 400 conprising a capacitor, Fig.4b shows a wire conponent bl ock 410

conpr i g é]@ctﬁcaﬂg”mrﬁe&g 4 znzaxﬂlgmA'@E £ M cABnR R oneabloditd bildult@heousiyponent

bl ock (active €l ement O conprising an operational anplifier, Fig.4d

SO GOl BB NG b G OB O S EPl ke P10,

conponent rising two i ndependent

mechani cal swi tches.and .. Fi g. 4f. shows socket 451 for receivi n
i nt egreangagt Ezmlflﬁfé] Wxtaﬂ;tégscgggqggpg £89 of gxe SOPLSS éctronic componentrﬁocel‘(s.

In the following, there will be introduced a few examples of active and passive
electronic elements which can be received in electronic component blocks according to the
present invention. It is pointed out that the following set only describes a few examples and
that it is not intended to give an entire listing of electronic components which can be

included in the electronic component block according to the present invention.

The figures 4a, 4b, 4c, 4d, 4e and 4f show all top perspective views of electronic
component blocks comprising electronic elements according to the present invention. Fig.
4a shows a capacitor component block 400 comprising a capacitor, Fig.4b shows a wire
component block 410 comprising a simple wire, Fig.4c shows an operational amplifier
component block (active element) 420 comprising an operational amplifier, Fig.4d shows a
cross link component block 430 comprising two simple wires, Fig.4e shows a passive
electronic component block 440 comprising two independent mechanical switches and

Fig.4f shows a socket 451 for receiving an integrated circuit, which socket 451 is attached



WO 02/ 054371 PCT/ S&1/00021 22 in a passive el ectronic conponent bl ock
450. Since the el ectronic conmponent bl ocks 400, 410, 420, 430, 440, 450
shown i n W @g2dsa371Fi g. 4b, Fig.4c, Fig.4d, Fig.4e and Fi g. 4PCEB601/@835enD| ed
in the sane way as the el ectronic cofponent bl ocks shown in Fig.2a, Fig.2b,
Fig.3a and Fig.3b, a detailed description thereof will be omtted. At this
point it is mentioned that according to the present invention also |arger
el ectroni c conponent bl ocks can be used which conprise e.g. multiple-input

and/ or jibhdsRletaitlontd cHRPRRAEBlock 4S0ES e tHebleMFohi@chiBpsheht blotkLAGREN
preferred that the larger " electronic conponent bl ocks span across nore

t han 2X31(?°zfeklfogg o,saf%igyn%ﬂwgﬁg;gé&ao ﬁgﬁﬁhgﬁj‘@fg}g.ﬁﬁ,aﬁfg 4e°a1{oe?1?.¥fear§' S0

very |l argé rooni onen ments a ermnal®s T or onnect i ng
the large e t.roni ¢ _conmponent bl ocks. with oth ternal . electrani

tovi costsspErdn g Vet s the Gl igebolmher RO g Siobahish B2k i s to
provi de_specially_ built_cables, whereipn one end of the cable is a

connect Figrasng Figdb.adetgladeiesaiptiogrtherpel wilkheomittedg crocodile clip. To

el ectrically connect such a large el ectronic conponent elenent with the
breadboard 100 one end of the |arge el ectronic conponent elenent will be

connect ed t & thifEdiktOROR! hbntfdrel @Bt AccPRERS 3 ﬁ@?r&e%ﬂ%nﬁ&?%%t laferPi N 1S

inserted into a contact station 103 of the breadboard. The ot her end of

the | 2 Ge@8E LARkRe OPREREin UCUEH il BBerSONECEdei P iREOT | ©

clip of "a“secon pecia ose connectro Into a
second coptact station 103 of the breadboard.100._ Fig.5 sho to

oo SpectRpIy PURD AR SRR TBITaRS GO it 5o PRSHh Pisheriedotbel, ey gfeer
connect ed toget her Ieading to a parallel connection of the two electronic
el enent gectraniecqmaponent blasks wparcesrpisrnmore thiw ks comaet sipiiens in|asderrtodiage

conponent bl ock 500 conprises a resistor while the |ower electronic
conponeetoulh spice 3@ Cecenrmlioseesy targe electronic component elements and/or terminals for

connecting the large electronic component blocks with other external electronic devices.

Another way to cater for large electronic component elements is to provide specially
built cables, wherein one end of the cable is a connection pin and the other end of the cable
is a crocodile clip. To electrically connect such a large electronic component element with
the breadboard 100 one end of the large electronic component element will be connected to
the crocodile clip of a special cable whose connection pin is inserted into a contact station
103 of the breadboard. The other end of the large electronic component element will be
connected to the crocodile clip of a second special cable whose connection pin is inserted

into a second contact station 103 of the breadboard 100.

Fig.5 shows a top perspective view of two component blocks 500, 520 which are to
be connected together leading to a parallel connection of the two electronic elements
received in the two component blocks. The upper electronic component block 500
comprises a resistor while the lower electronic component block 520 comprises a

capacitor.



capaci tor. WD 02/054371 PCT/ S&1/00021 23 Each of the two conponent bl ocks
500 and 520 conprise two holes 501, 502 and 521, 522 located on their
upper si oo o¥ba3hol es 501, 502, 521, 522 are fornmed in orBeT/SGol/ooenabl e
connection pins of other passive conmgdnent bl ocks to be inserted such that
the connection pins of other passive conponent bl ocks provide an
electrical contact with the connection pins 503, 504, 523, 524. Thereby a
paral | el connection of the conponent bl ocks 500, 520 can be easily

obt ai ned wWhE#scht fethe anpostengonehDblockd 800 and326 domiprise tws hedds 304, 50hand
component bl ock 520 in the direction indicated by the arrow 550. The

par al | eby 1 ennagis ford fnchibretGide OTRORSIBY b1 0128 530%522580 thraRdn ofiek (-

conmponent ‘which is we nown from basic anal og el'ectronics. Since the two
el ectron aggp. I :h2 ' Vihds the
el ectroéryla@ecg&rrg%nen bl I%géﬁgﬁggﬁléngﬁ%&f?gﬁﬁkéﬁgb Sgng gt al eﬂ% the
description wll. be.omtted.in order 0 __repeat the sane.desckiption.
o 6 Simeein b 56 sk Rt oriisn! PhekErmiTRoR AR tRE LR M8, °6os
which are to be connected t t her | eadi to a parallel connection of the
three cTRABEFE Bins o0 o0t 52% Sk ﬂsaehyrﬁ paalle ﬁ%@cgeﬁﬁtﬂ)@ﬁpmmwiﬁoé%ﬁe
upper and the mddle electronic conponent blocks 601 and 602 each

conpr i s¥), $20een e @asilihpbieined evhenibe cempenens hlack Wohnig oneved Witlo sdsped 30
conprises a capacitor. The parallel connection of the three conponent

bl ocks #he tompORentbibckG204dg therditeetions intdicatedy- thoaprowed®0. For t he sake of

conci seness a detailed description of Fig.6 will be omtted. Fig.7 shows a
top perspective view of a serial connection of three conponent bl ocks 702,

Zg?t aggl704Tl?en%|ar%Ylleln%o€ne%telgrll %lf gntr\}veocgérggorye?ﬁ tblc?c(l)(%'SO-Bt]eSﬁelre!cu?sl tocgnﬁegt 'on
component which is well known from basic analog electronics. Since the two electronic
component blocks 500, 520 are assembled in the same way as the electronic component

block shown in Fig.2a and Fig.2b a detailed description will be omitted in order not to

repeat the same description.

Fig.6 shows a top perspective view of three component blocks 601, 602, 603 which
are to be connected together leading to a parallel connection of the three electronic
elements received in the three component blocks. The upper and the middle electronic
component blocks 601 and 602 each comprises a resistor while the lower electronic
component block 603 comprises a capacitor. The parallel connection of the three
component blocks 601, 602 and 603 again leads to a RC-component. For the sake of

conciseness a detailed description of Fig.6 will be omitted.

Fig.7 shows a top perspective view of a serial connection of three component blocks
702, 703 and 704 employing a serial connection unit 701. The serial connection unit 701
comprises a block housing 720, two connection pins 705 and 706 and six insertion holes.

Due to the perspective view only four insertion holes 721, 722, 723, 724 from the six



conprises a block housing 720, two connection pins 705 and 706 and si X
insertion holes. Due to the perspective view only four insertion holes
721, 722wW@288054324 fromthe six WO 02/054371 PCT/ SG1/ 000RQT/SGd1/60nZler t i on
hol es can be seen in Fig.7. The six i2hsertion holes are |ocated in pairs on
three side surfaces of the serial connection unit 701. The six insertion
hol es are fornmed in order to enable connection pins of other passive
conponent bl ocks to be inserted such that the connection pins of other

three pasetive HORIRAAHR scbh O Fse. PI D §IR iAfr@behbles &R loeS8d 3¢ baigd!6A threbat a
serial connection of the other three passive conponent bl ocks can be

achi evegd Qe cel B e NIRANEIHne R RCKT 7612 Thzg?‘k kbR 4o é%rgtﬁié'lslg%% bpiief €Spect

to the seriral connection unit 701 in the direction indic y the arrows
707. Thegrefore, if the.thr nen bl 0

assenbl g)der{aggee?%nél B Ly %IO§§ @%9%5%%‘%50&‘? X \%gé(%%]%ﬁ?ege ?1 @lgegia%lgé tgéetﬁh ween t he
two connection pins,.705 and 706 correspon o the series. inpedance of the
thr co SfEEHIM ot o GOR-RrecRRES ComBoRePD Soskprpuie 38 s drical Shad ¥
perspective view of a serial connection of five conponent blocks 803, 804,
805, 80Wabmeersd rornpstiony phipetatkerdbier Ppssivmensananent blackscagbe ashigvgbwhen f t he
five conponent bl ocks 803, 804, 805, 806 and 807 are assenbl ed together as
depi ct etthe mpntgoaentaylodss7(2] G038 laad i 704 cde nwyed evitte mspedi do theosariah nemtccton pi ns

808 and 809 corresponds to the series inpedance of the five electronic
conponeit P0Gk $he3@idectid4ndiSited b§Ofie andw80707. NaeRE/reSH Id tHréel t&Pddead021

25 Wat is clained is: 1 Breadboard for building and displaying electronic
Circui tRoM8e403,070F MG 21040RR) assBMHRAS RgeeiME | dplMed by the arrows 707 the

impedance between the two connection pins 705 and 706 corresponds to the series

impedance of the three electronic component blocks 702, 703 and 704.

Fig.8 shows a top perspective view of a serial connection of five component blocks
803, 804, 805, 806 and 807 employing two serial connection units 801 and 802. If the five
component blocks 803, 804, 805, 806 and 807 are assembled together as depicted by the
arrows 810 the impedance between the two connection pins 808 and 809 corresponds to the

series impedance of the five electronic component blocks 803, 804, 805, 806 and 807.



a panel housing, an assenbly panel attached to and covering the panel
housing, a plurality of contact stations |ocated on and periodically

di stri butved opesas7it he assenbly panel such that they form BCT/BGQUI/@021gri d,

whi ch contact stations are o electrically isolated fromeach other and o
capabl e of receiving el ectronic conponent blocks, a plurality of first
power supply points |located on and periodically distributed over the
assenbly panel such that they forma regular grid, which first power supply
poi nts avieted @aindddGal | y connected to each other, and a plurality of second
power supply points |ocated on and periodically distributed over the
assenbly panel such that they forma regular grid, which second power
supply points are electrically connected to each other and the ,second power
suppl y poi nBseagbeard| gt byilding \and cdisplawing  sleftante cfrepidy usgdhdor sdysgfigna
points, wherein the grids fornmed by the contact stations, the first power
suppl y poi npurpases conwrsmgond power supply points have the sane
periodicity. 2. Breadboard according to claim1l wherein the plurality of
contact st awiapmmel hdwingpl urality of first power supply points and the
plurality of second power supply points forma rectangular grid. WO

02/ 054371 PEEnIAEEMEI Pddel atthchRd tBrePeRRAN tiRCsMErhdBingd cl ai m 1 wherein the
contact stations, the first power supply points and t he second power
supply poi NS, HifrafllySbf cHth&Is N Gs obSted TEHY YeRGMEATy distributed over the
assembly panel such that they form a regular grid, which contact stations are
o electrically isolated from each other and
o capable of receiving electronic component blocks,
e a plurality of first power supply points located on and periodically distributed over
the assembly panel such that they form a regular grid, which first power supply
points are electrically connected to each other, and
e a plurality of second power supply points located on and periodically distributed
over the assembly panel such that they form a regular grid, which second power
supply points are electrically connected to each other and
the second power supply points are electrically isolated from the first power supply
points,
wherein

the grids formed by the contact stations, the first power supply points and the second

power supply points have the same periodicity.

2.  Breadboard according to claim 1 wherein the plurality of contact stations, the
plurality of first power supply points and the plurality of second power supply points

form a rectangular grid.



such that the electronic conponent blocks can only be inserted in the
assenbly panel in a predeterm ned way. 4. Breadboard according to claiml
wher ei n ea@h2/eadtiact stati on conprises a couple of contaR€T/pGIMI0821 Whi ch
are electrically connected to each ot2her and which are capabl e of
receiving the el ectronic conponent blocks, wherein the nunber and the
spatial arrangenent of the contact points is the sane for all contact
stations. 5. Breadboard according to claim4 wherein each contact station

conpri sgs f Bwadbeurd actordipgito chimvinehedeth thetentaensitationspthedfirtt prowentsuppsly
| ocated in the center of the contact station and four surroundi ng contact

poi nts are ByHiERAdd ﬁl@'SEé’orﬁnﬁov%}Lgu?b@t FothisYaré QEHiRHeR b Ee afsib?n‘tﬁﬁ?hﬁél

contact point, wherein the contact points are |ocated al ong one of the two

i rect | ons dehi DUk e Bfondy bRLEECHPRNT 125ARE I9ukOShRIPpRalNer i 1

the center contact poin eren an t surround

contact points. g.t Br.eadboard according to claiml1l which is arranged in
such a way PP TR R B 8% conbi ned with a further breadboard of the sane
type form ng an expanded WO 02/ 054371 PCT/ SG01/ 00021 27 breadboard such
that the spatial periodicity of the of contact stations, the first power

suppl y $0i nBfeadbshrd hecordingne cRimelr whereftl ach@ontast staticiosiaeprises a@buplb @f
ext ended top

contact points

e which are electrically connected to each other and

e which are capable of receiving the electronic component blocks,

wherein

e the number and the spatial arrangement of the contact points is the same for all

contact stations.

5.  Breadboard according to claim 4 wherein each contact station comprises five contact
points, wherein
e one center contact point is located in the center of the contact station and
e four surrounding contact points are symmetrically and equidistantly located around
the center contact point,
wherein the contact points are located along one of the two directions defined by the

grid.

6. Breadboard according to claim 5 wherein the center contact point has a different

shape than the surrounding contact points.

7.  Breadboard according to claim 1 which is arranged in such a way that it can be

combined with a further breadboard of the same type forming an expanded



surface of the expanded breadboard. 8. Breadboard according to claim?7
further conprising a linking connector which is |ocated at a side face of
t he panelwédoueissay and which is electrically connected toPCheGoHI/H0821 power
supply points and to the second power2? supply points. 9. Breadboard
according to claim8 wherein the linking connector is connectable to a
power supply source. 10. Breadboard according to claim8 wherein the

| i nki ng connector is capable of nechanically connecting the breadboard

wi th the fupfeh@boall Qatbal the 3patiad perbdibity bEthe pFWohtastMiohss the rfirst. polsler
Br eadboard according to claim8 wherein the |inking-connector is capable of

el ectricall i i i of the
br eadboard EPR PS8 et b o RE Subilg (RERO iU SHRAL KxiBRIT op

further br eﬁﬂﬁ%??ﬁ%e%g‘i%&tdib\f dboary2: Breadboard according to claim38

conpri sing one connector or nore linking connectors at each side
face of the panel housing. 13. Breadboard according to claim 12 wherein the
| i nki ng connectors are |ocated at predefined positions. WO 02/ 054371

PCT/ SQ08/ 00BZ&hdb@fid décordingac blaan d factharodimpgising cl ai m 1 wherein the assenbly
panel and/or the panel housing are made out of an electrically isolating

material. 1§.; [BeREboedtoraaREIsNBCcAted & Dbtk Facelvged parteh Bowssecard whieAne!
and/ or the panel ousing are a made out of synthetic resin.
is electrically connected to the first power supply points and to the second power

supply points.

9.  Breadboard according to claim 8 wherein the linking connector is connectable to a

power supply source.

10. Breadboard according to claim 8 wherein the linking connector is capable of
mechanically connecting the breadboard with the further breadboard and/or with the

power supply source.

11. Breadboard according to claim 8 wherein the linking connector is capable of
electrically connecting
the first and the second power supply points of the breadboard with the first and the

second power supply points of the further breadboard, respectively.

12. Breadboard according to claim 8 comprising one linking connector or more linking

connectors at each side face of the panel housing.

13. Breadboard according to claim 12 wherein the linking connectors are located at

predefined positions.



16. Breadboard according to claim1 wherein the assenbly panel is a printed
circuit board. 17. Kit for building and displaying electronic circuits
used for vedozeusnnal purposes with a breadboard accordi npCT/8Gov@ozif t he
claims 1 to 16 and an el ectronic cofponent bl ock conprising a bl ock
housi ng, a conponent elenment which is received in the bl ock housing and
connection pins, which are received in the block housing and which are
electrically connected to term nals of the conponent elenent. 18. Kit
accor di (] t BrealiBéaid laécavdareeita cldim ¢l eheretmitee assepibiie pandl| argkorf thet panel
conprises a |legend |ocated on the bl ock housing for denoting the

charact eri spj, e hiife oGOIRAN @R @lIRTBslhtingdSatelfal. according to claim 17
wherein the l&?ﬂoggilg housi ng conpri sesghol es to allow the insertion of
connection pins of a further electronic conponent block such that the
further electronic conponent block_ can nechanically be conpected to.the

el ect roh.c Breagbersdtacsprsing tesdaimplophersin the pesembdy papgjogad/onge papel
connection pins are forned such that, when the further el ectronic conponent
bl ock i s nebtwhigat hynademneof suithetictrésdn.el ect roni ¢ conponent bl ock, the
connection pins of the further el ectronic conponent block are electrically
connected to the connection pins. 20. Kit according to claim 17 further

conpri Silgl.g ﬁresa%{xi)a%li a%ggrﬁ?n%t ;l.oo Clat i1t V&Méieﬁﬂ ’théMA‘s:‘Hémbly panel is a printed circuit

board.

17. Kit for building and displaying electronic circuits used for educational purposes with
a breadboard according to one of the claims 1 to 16
and
an electronic component block comprising
e a block housing,
e a component element which is received in the block housing and

e connection pins, which are received in the block housing and which are electrically

connected to terminals of the component element.

18. Kit according to claim 17 wherein the electronic component block further comprises
a legend located on the block housing for denoting the characteristics of the

component element.

19. Kit according to claim 17 wherein
e the block housing comprises holes to allow the insertion of connection pins of a
further electronic component block such that the further electronic component block

can mechanically be connected to the electronic component block, and



connected between the contact stations of the assenbly panel and further

el ectronic conponent bl ocks, provides a serial electrical circuit of the
further aveorozasiic conponent bl ocks. 21. Kit accordi ng tpCcThadmodri wherein
the el ectroni c conponent block furthef conprises a first power supply
connection pin which is received in the block housing and which is
electrically connected to a termnal of the conponent elenent and a second
power supply connection pin which is received in the block housing and

which is el eahé comlebtion piHiast Fomicd ARRURAR! whel M firthef elebigorio THRPERnt
el ement, wherein, when the el ectronic conponent block is attached to the

assenbly papgky isomtea@anid‘an?tcoaﬁméd IR e tRRRETnheRt BlokE, Bk SohkdcHiBh ! ¥

connected to one of the first power supply polnt's and o the second power

Supply poi nree G308, bl SeEEbEL Binnbnlf BECk He eI iBiond W chont

conprises a conducti.ve wre, a crocodile clip, a resistor, a light bulb, a
capaci tor, HHWFHHARRRYT, a diode, a transistor, a digital logic gate, an
integrated circuit, a housing for an integrated circuit and/or a circuit
conprising several electrical and/or electronic conponents. WO 02/ 054371

PCT/ SG01¢.00R# lacca@ingSto dFhige 7 GiRerCUMSNREY a Rb94 E:lofuﬁéctfbﬁilﬂﬁt WHRE! (veh i n a

kit according to claim17 to 22, conprising a block housing, a conponent

el ement wWhi ghnbded BEMHI4E dhd BorkthG SRR P WS4RBnbly panel and further electronic

component blocks, provides a serial electrical circuit of the further electronic

component blocks.

21.  Kit according to claim 17 wherein the electronic component block further comprises
e a first power supply connection pin which is received in the block housing and
which is electrically connected to a terminal of the component element and
® a second power supply connection pin which is received in the block housing and
which is electrically connected to another terminal of the component element,
wherein,
when the electronic component block is attached to tb.e assembly panel,

o the first power supply connection pin is electrically connected to one of the first
power supply points and
o the second power supply connection pin is electrically connected to one of the

second power supply points.

22. Kit according to claim 17 wherein the component element comprises a conductive
wire, a crocodile clip, a resistor, a light bulb, a capacitor, an inductor, a diode, a
transistor, a digital logic gate, an integrated circuit, a housing for an integrated circuit

and/or a circuit comprising several electrical and/or electronic components.



connection pins which are received in the bl ock housing and which are
electrically connected to termnals of the conponent elenent, a first
power suppdy2/esnection pin which is received in the bl ockRCheasi/gg2iand
which is electrically connected to a3erm nal of the conmponent el enent and
a second power supply connection pin which is received in the block housing
and which is electrically connected to another term nal of the conponent
el ement .
23. Electronic component block for being inserted in a kit according to claim 17 to 22,

comprising

@ a block housing,

e a component element which is received in the block housing,

e connection pins which are received in the block housing and which are electrically

connected to terminals of the component element,

e a first power supply connection pin which is received in the block housing and

which is electrically connected to a terminal of the component element and

e a second power supply connection pin which is received in the block housing and

which is electrically connected to another terminal of the component element.



