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WD 2008/ 022563 PCT/ CN2007/ 002485 1 LI GHTI NG DEVI CES
FI ELD OF THE | NVENTI ON [ 0001] The invention relates to

wo 2@hi2a3e3 devi ces conpri sing m cro-di odes, andPCBCN2007/002485
particular to lighting devices conprising '
m cr o- di odes, which are capable of being powered by
AC and DC power sources w thout requiring AC power
source to DC power source conversion. DESCRI PTION OF -
THE RELATDE ART 10 [0002] Due to durability, |ifespan,

athin profile, |ighLIGHTING DEN|®RS consunption

and no pernicious substances such as nercury (Hg),

lightin technol ogy using light emtting di odes
FIE{UIFEG IDECBMET DN gni ficant trend for the future

of the lighting and sem conductaqr jndustries, . .
[000¢h e diheyinvertngielategitadightig deyesi spmprising myjaro-diodes, and

in pRgligh oo HERARE oGP R PribR i Sirefisy agtiffyre capable of
beiPouekta by ACHREE DE GopehGRet a3 Sover source
to D@poerBiscMicoRvarsight er nating current (AC)  power

source directly, and thus, AC/DC converters are ...

required to convert the AC power source to a direct

currentgﬁ\[D% power source for the LED |ight sources.
DESQRIBIARY OIAdIIDE RERAEDE AR hcrease a product's

00 B o Bl SRR e eaB Rl pover
conl o 3B, BE P el SR DBEACHRGRREP 048], tighing

1 Ly . r . .
e TR XTEDEPY (SR g vend o

the Eohodi o s 1gfhting iagldt segicmdieeorniedpsteiesdeGendrally, LEDs are
. Which a lighting nodule conprises a plurality of )
Wldﬁi}temp&ld)mtgm dube tighh emittimg desicesagaidingdoglbsc cavstrobe lights,

car {ights dfrniieive B adieb? paedulen (R GDS) BEBE soHFs Tor projeciors

out%@%ﬁ@%@%@@@%g gggzggl og unit is coupled to WD

[0003] Current LED light sources cannot work with an alternating current (AC)
power source directly, and thus, AC/DC converters are required to convert the

AC power source to a direct current (DC) power source for the LED light sources.
However, AC/DC converters increase a product’s cost, size and weight, consume

more power, and result in more inconvenience for portable devices. Thus, there

is a need for an LED lighting device capable of being powered by AC and DC

power sources without requiring AC power source to DC power source

conversion.

BRIEF SUMMARY OF THE INVENTION

[0004]  Embodiments of a lighting device are provided, in which a lighting
module comprises a plurality of micro-diodes formed on a substrate and a
conductive wire pattern connecting to the micro-diodes, wherein the conductive

wire pattern has at least three voltage feed points. A selection unit is coupled to
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a power source and selects at |east two of the voltage

feed points, such that a portion of the m cro-di odes
wa@p@shkasepower source form at | east one | oop tPET/€NR007/002485

turning on the mcro-diodes2in the |oop. [0005] The

i nvention al so provides anot her enbodi nent of a

a pbwehtdoigcdaid Selecks b 1ot AR oI BBV HlgadOFEE® points, such that a
conprises a plurality mcro-diodes forned on a

portiahsuit tteerniercst dio desratut the powraresoprte dormeatnieast bng lbop thereby
the mcro-diodes. At, |east two alternating current :

turnipg onethecmerpediogdes indba le@pel ectrical Iy couple an AC

0067 R et ek 3064 AnGthempBAERn hé o fehting device,
in Whesp-f! g | itive half

in YL CIRDE Sl SEPIT b Bhf B bl fBidep fprmed on a
sub@afd ol & @oAlAERvaWirkUbARGPRoMHEL e do TRIFHIMB diodes. At

cycl e of the AC power source. ast two

least uwe nlte(REEing et oeC) alectusdes bee eRud! © aldoGiesieicouple an
source to the mcro-diodes by the conductive wire

AC pwer sourrs BRIbeFBEeaiodes dy tee TomdoRive NG&: Pattern, such that a
i nventio an be re fully understood by readin he
firss ppdaRpy Onithe duiczprdades 9es ?{%megfpw@r%émww %ﬁﬁf cycle of the
AC LTS ST = kRgd B8 SR AR it ARG umed on during o
i gbty | 6@:1he0 Fi S ef:
o980 cHeN 6T EALORER Ried. PR AL b B gyrrent (C)
electrodusbart mead tof cb%pleﬁﬁ' BQ igwesburced 89Q8E ﬂi@rtodgilooc%es by the

shows anot her enbodi nent of "a |ighting device;
conéiigtivé velneowattanmt her embodi ment of a |ighting device;

[0011] Fig. 6 shows another enbodi nent of a |ighting

device; 25 [0012] Fig. 7 is a diagramshowi ng a

BB S APk mlSoun Wik )
M T EE R p—
detdilt@ d38capReR uitd %,'%M}DIEE‘ \Eitﬁsreféfé‘ﬁt‘éssinaw to c‘)chlesacacompanying

2008/ 022563 PCT/ CN2007/ 002485 3 [0015] Fig. 1
drawliregs avheybowi ng the |ighting device shown in Fig. 6

[()002]GI ngFig. 1 shows an embodiment of a lighting device;

[0007] Fig. 2 shows another embodiment of a lighting device;

[0008]  Fig. 3 shows an embodiment of the selection unit;

[0009] Fig. 4 shows another embodiment of a lighting device;

[0010]  Fig. 5 shows another embodiment of a lighting device;

[0011] Fig. 6 shows another embodiment of a lighting device;

[0012] Fig. 7 is a diagram showing a substrate with a plurality of
micro-diodes;

[0013] Fig. 8 is a diagram showing a submount with a plurality of conductive
wires;

[0014] Fig. 9 is a diagram showing the combination of the substrate and the

submount shown in Figs. 7 and §;
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powered by a DC power source; [0016] Fig. 11 is

anot her di agram showi ng the |ighting device shown in
wo@s/oRsehei ng powered by a DC power source; 5P¢DONZ(07/002485

Fig. 12 is a diagram showimg the |ighting device shown

in Fig. 6 being powered by an AC power source; [0018]
001 &t T o M Sl peh SOy R tBe I VTR S un fn Fig. 6 being
powdiradbyma BYC ploevdri ghirceg device shown in Fig. 13; 10

[0020]  Fig. 15 is angther diagram show ng the o
[0016];bst g.elg kiranother diggram showang the dighttgHovice shown in Fig. 6
b . anot her f odinent of the lighting device shown in
Clitg gOWEEed Pyl PPYEIr PUEHows a | i ghting device with

o0 TRk T B RS sy AREIE i BRI v i e 6 b

P"W??n%‘\g@?idhNcgpoy‘?f-@‘ﬂcéooz‘” Fig. 19 shows another

ment o i ghting device with novable DC

[0018] ect Figeﬁ 8L REh RS IRl R Wh%ovyﬁ%éhwmﬂé%;
e

[0025] The follow ng descriptionis o

[001BEst - Bt éfpslarwd amdmwbaleat rairewjt diagrarheof hentighting device
Thi,s description is made for the purpose of

shoypy ig IgatlBhg the general principles of the invention

d shoul.d not taken in.a limtging.,sense., The. _.
00285, PR 15, 8% Bt Abett haw i e SHERE shodtbinRis 7:
th p ' Ei 1y : :
0023f AT RBRe FERER T sfibMRe GabpHHReh Setpe Bl &Vice shown in
Fig_ljghti ng device 100 conprises a lighting nodule 30 and
a selection unit 50. The 1lighting nodule 30 conprises
[0022] pl uF&.iltAsldweiadightih g desic4withrmedable BC sldvstodeise
20 and, a conductive wire pattern 19A connecting to the )
[0023] cr oFig. oli®sslmuws amegivalenhtaraot chagtsen aof ithel Hghting device
h substPr.at or terial or structure capable of 30
SNOWRBt rlgcil7l’ #¢sol ating m cro-di odes 34 individually.

T N T

DC eRMpRSfedesng to the micro-diodes 34 in a series of
mcro-lighting units 21,

DETAILED DESCRIPTION OF THE INVENTION

[0025] The following description is of the best-contemplated mode of carrying
out the invention. This description is made for the purpose of illustrating the
general principles of the invention and should not be taken in a limiting sense.
The scope of the invention is best determined by reference to the appended
claims.

[0026]  Fig. 1 shows an embodiment of a lighting device. As shown, the
lighting device 100 comprises a lighting module 30 and a selection unit 50. The
lighting module 30 comprises a plurality of micro-diodes 34 formed on a
substrate 20 and a conductive wire pattern 19A connecting to the micro-diodes 34.
The substrate 20 can be an isolation substrate or material or structure capable of

electrically isolating micro-diodes 34 individually.
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conductive wires (i.e. 3laa3le) coupling the

m cro-diodes 34 to the selection unit 50, and a
w@bkwsakisty of voltage feed points (i.e. 32a- 32BOT/CN2007/002485

receiving the voltages 5 provided by the power source

40 through the selection unit 50. For exanple, the

ndu v | t 1 fo a : :

[0023PTTaTTEy RARIAE  RU | PAUGAD B9 CEORrREST copgluctive  wires

conpbeting i toy e eicdo-diodes VB4 e of RrdbFUMictEI IR units 21,
in Fig. 7) or conbinations thereof, but is not

condluetivewirése(iet. 3.1aE3d k) sbupbingithbthivgo-diodes 34 to the selection unit
conprises at |least two.m cro-di odes 34 which are,

50, agdes Rpyaliynabyodggenieed painds ((be, 3Bac-32e) neeciving the voltages

pro BRI ok bAREE BRS80S0, g vamolc
the S4x8gERESLES pRoBEY sbhcan bR ASEHSS Il g copgive wines

on theesubkusé DA & BRIrAHRY df OrRICEIRNG 8Dt & sBib@nt (as shown in

plurality of ‘mcro-li'ghting units 21 connected in
Fig.pAr et teinbinations tidrest, dartak lmeit lihiefl @h2f&to The Hamhemicro-lighting
.source 40, for exanple, can_be a direct current (DC) )
unitpblvepmpyasascat, least tve anicaordigdes Bdewhiglnaye povensely connected in
1 cr.0-,di odes 34 can be hting el egents

.Th i . .
paralfEle Bt it HosHLEH HBoERr SnAbBe ERbPHENERRE, Sach Micro-lighting

oo EIFES L AFGOREL00 48 SIS QRRLH Dot in pasatic,
e L e e

substedte &f chreds@dbendenrdtee B 26 foaacd ptemnes tof idcro-Hghting units 21
sel ection unit 50 through correspondi ng conductive

conngated 18 pazalddl ex in] Goke}pTtedledel ection unit 50 is
coupl bet ween the power source 40 and the Ilightin
[0028bqul fﬁgmowwwwiéﬁbvﬁﬁ@w, sonrheca aigrqcé %mmtc(i)C) power

soufs B e E8ES SRl S, B HEIER 54 cn b
Ty O Sapull SRR et oo ALY hicary

accotding@ee di FerbrR QPR atis2 odae eand Fep uRlagsplehthe/flikASdiodes 34 can
provi ded by the power source 40 to the mcro-Ilighting

be mitros . PDst (lightgbmitimg deddest) et mittaids €edepdiodss), but are not
such that a portion of the m cro-diodes 34 in the

limitedt theyetd. t s shews, thynaliageufaads peintariP a3 ep@psh connects to
the 5iEeHn Hi 30 Bhtned S o SparnE SoBCURN S0DRF0 338063 15

o7 R A0EAE8 5 3P S S s and e
lightﬁlg%éi;w{}%ﬁ?gg,écérﬁ!ﬁoEfi@rﬂieepé‘wgir 9hBfce 13 Pl iddRuRBht through at
least two of the conductive wires 31a~3le, thereby powering one or more of the
micro-lighting units 21.  Namely, the selection unit 50 selects at least two
voltage feed points from the voltage feed points 32a~32¢ and couples the voltage
provided by the power source 40 to the micro-lighting units 21 through the
selected voltage feed points, such that a portion of the micro-diodes 34 in the
series of the micro-lighting units 21 and the power source 40 form at least one

loop thereby turning on the micro-diodes 34 in the loop.



10

15

20

25

30

(G\D), provided by the power source 40 are coupled to
N mcro-lighting units 21 connected in a series

wo boosgpses he conductive wires 31 a and 31 c. He@OL/EN2GOMO02485
5 Nmcro-lighting units 215 and the power source 40
forma | oop through the conductive wires 3 la and 31

iRy t I; .
0038, Syhr s SOMEIE PUREIAL Rao0 B G1BLE by g seoction
unift 56, RRWBIge30 Wos CefinpRS mehi%ly&* Wolta%fa gﬂEI}i’P‘é{ﬁﬂ BOlWEr voltage

40 1s an AC power source, the bottom series of N

(GNDYr pradiideed HyBthapewerr sarrde Bitaars coupked taiNienicpo)lighting units
when t he voltages of the first 10 and_ second
21 eomrctetiés aasasiescduongh the ewndustiveawiresaslia ané Jlic. e Hence, the

R R
confpBte SEELES, iyl 816106 0GR B0GRE R e coupled

to fRSEand Ricoalr Sdesodes (ROS ishb_Wi’lg((i)f the ?b&@r Sffce 40 respectively.
e. low Iy, such

( r
negative (i. respectiv as during the

If thegpbimer BalifcecyH) eisobint HeCpposrerseonre, fife 4bttdi08dties of N
. If the power source 40 is a DC power source, the
michdiehesddiare forward hiased-@dico demeslon) whienr ther doltageseaf the first
when the . voltages of the first

i.e. . turned,on . d .
andgssegla@ eﬁﬁl@&@d $ negAtHEE S Jewasadapesitivedi.-e., high) respectively,

oo Ao A PR 3B Y o,
the gt?g@r gQrOi[E? Q! s dRdes 4 bid ?%)r\@% B?é‘s%ﬂdgiie\./,&uyrped on) when

ctrodes are positive and negati ve respec

the VOR32ds Yheie tinst mal teand elkdirediediage poitANRA(I3 %ighg agd negative
e

sel ected by the selection wunit 50, voltages provi
(1.e.dpw)hespesievelyosuck atlwirg theipegative hhlficycle of the power source
mcro-lighting units 21 connected in a series through
40.the conductive wires 31 a 25 and 31d, such that the

1 mcpo-lighting units. 21 t he power source, 40 .
10038y o ot ¥k Sl 4B i dalcepver okEce S By eries of N
: ' i.r 1
micfly RIS Yo < TGRRBELBLLNS 1 el Weihe Y Biies of the fir
and $@ebA8 ALctrb@ePacs ineghyiveldnd g@sRers%%ﬁQ@l}Ao On & contrary,
AC power source, the bottom series of N+l
the nppeoseliiiesied S4nicre-dwrdsardlt brasedvird biasedr(ied, furhed on) when
when the voltages of 30 the first and second

the evaltagesded dhe Aegatande sgpan@oslacineslesegpecposisivg, and negative
such during the positive half cycle of the AC

resPﬁSWPﬁ’zour ce. On the contrary, the WD 2008/ 022563

o055 UG 19088 BR800 6 slection
unit 50, voltages provided by the power source 40 are coupled to N+I
micro-lighting units 21 connected in a series through the conductive wires 31a
and 31d, such that the N+1 micro-lighting units 21 and the power source 40 form
a loop through the conductive wires 31a and 31d. Namely, the conductive wires
31a and 31d are coupled to first and second electrodes of the power source 40
respectively. If the power source 40 is an AC power source, the bottom series
of N+1 micro-diodes 34 are forward biased (i.e. turned on) when the voltages of
the first and second electrodes are negative and positive respectively, such as

during the positive half cycle of the AC power source. On the contrary, the
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vol tages of the first and second el ectrodes are
positive and negative respectively, such as during
wo b@snexges i ve hal f cycle of the AC power sour cECT/LC80B3102485
Al ternatively, when the vold age feed points 32a and
32e are selected by 5 the selection unit 50, voltages

uppé¥ Qéﬁége&f@ﬁlt &%cma%de;s% GFe #&ggg@nﬁgggéé ffl?'%.té ?%Aréoaﬁ%w when the

mcro-lighting units 21 connec

volthfies 60 Elritvandvse€end Blecirditd &b Fosifive @nﬁhﬁé&étl\]féoi;%r%%ectively,

mcro-lighting units 21 and the power source
suclna$ dopnightheugtgative hadh dyclel ofthsi A€SpBivensenrke3l e.
[003&00_34 For exanpl e, an equjval ent w thstand voltage of
m

_ giraly3whepotheovléeg teashpoings ¥aa and 32e Are selected by
e AR 1 R A S AR e ol 1

. . of.- I _di 34 . +2.. .
N2 G Ry SOMSEGRT ES tAve wires
31a lb@ds3 tdaidh@aedné rak-2 %idﬂbllﬁgﬂé@iﬁ% uhtst 20 %nl\dnth%_ Péwht dource 40

m cro-di odes 34 connected in s, the selection

formuailbop@hesigctie thedwetitagdrdseih 49d Bdient s 32a and 32c
such that voltages provided by the power source 40 are

[003¢joupl Bar texamplec ao- eqgivalens whithséarxd vedtageco€dNi miero-diodes 34
conbRAaTab . TS oM Tefro-ioes 24
conbfed opa o oS oald 8 hiilchla R ¥fiagg of N2
eSS kB SAche YRS URGE hECPRUI B of e

poweeWoigcd U@Iie leesnhad the Budivalest evithahhd ngoliéd SVA+] of N+1
connected in a series through the conductive wires 3la

micenrdiades. 3Naorhgctetna selescthoselentionimit 40 ssdéasthe voltage feed
vol t age feed points to change the nunber_ of

poinds 125 @indddsc 3uiah dkeld veltaghe peweded it dbe mewer source 40 are
R T
wird S €3S MRS if o b185cs BRGLARY 59 1l By source

40 @Xcé@'ﬁtﬁén%%[e&r QafsEsesd YRS Vhel SrsNeYS micro-diodes 34

anot her enbodi nent of the lightinhg device. As shown,
connduted iiglserieg, tevielection st Si0nsdlactst thet helthggited goints 32a and

devi ce 100 shown in Fi % 1, differing only in that
32e tswehl thytit velgagasdprevided; by dihei pewarnsculrmnX@i@m cogpled to N+2
. su -gndul es. 3%3 and 39b and the, se| ection, unit (fuo . .
micis{1ghtIngPnite £t CONBeEEdt iFed Seaiesgaorgh dhgafonductive wires 31a
-3 h & hat ce 140 provi des .
and 318, SSRGS SERSEID BB poos o change
the number of micro-diodes 34 biased by the power voltage 40 according to a
relationship between the power source 40 and the equivalent withstand voltages
of the micro-diodes 34 connected in series, thereby solving the variation in
equivalent withstand voltage caused by semiconductor processes.
[0035]  Fig. 2 shows another embodiment of the lighting device. As shown,
the lighting device 200 is similar to the lighting device 100 shown in Fig. 1,
differing only in that the lighting module 30 is divided into two lighting
sub-modules 39a and 39b and the selection unit 50 selects at least two of the

voltage feed points 37a~37c such that the power source 40 provides voltages to
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the m cro-di odes 34 through conductive wires connected

to the selected two voltage feed points according to
woragnioeasee of the power source 40. [0036] For PXEONR@7/002485

t he Ilghtlng nodul e 30 conprises N mcro-lighting

units and the Ilghtlng sub- nodul es unit 39a and

the %ﬁﬁhrﬁa&%d%g X '@?Sg@% <0 vxlflké@ co?ﬂegfé'dt %o 4he 89cted two

m Cr o- corrpr Ses

voltaige foed a?c%o ncghtoaﬂha hEvde ot the JRftck 0.
paralle but is not lim ed t her et I n ot her

[OO%hbodFermmplbethe dighiting swichute G0l asmqmmsbs 39anand-188hting units

conp e different, nunbers of mcro-lighting N

21, uid s el {lg ng BHEnmoRel %vl@?ltséaac@ndo 39% A@c.hzm@mprlses >
Lt 50,sel oi nts

. I ta
i S L Re LA, PR St S P ohrises o

rnlc}s’@-'dtléﬁgsz u394:1 %lﬁgﬁwérfele?%&ge &%é@ﬂgctfeﬁlaﬁ{; ﬁ)%rgl{l%leagtﬂ andot limited
therefNAUR} bYgeéin®dd82ntd) Gthéﬁ\f%ﬁﬁg Qﬁlﬁ%sﬂufe% Uit S04 aélgd 39b may

second el ectrodes not sho e power source

commmemtfferehynanﬂ)etr@efemhmm hghtihﬁngntg@uul e 30 and
t he power source 40 forma | o0 rough the conductive
[0037] r es Véigen 1be &pmN@SSOwH@né@ ist € 880 grthsesalestian udit 50 selects

VoIS 106 PAGeS Hia B 31 SUCA MBS UGUPRIVET Sevicsad pipEIdes voltages
o BEI BT RGPS SUTTUE B0 and 35
Narﬁ@lg Cpyat %Bgﬁgcﬁ{?@ Wﬁ%@ 3§§réu?d5 335\/&] N gl ﬁ&%l@kiogc?sﬁr% and second

f orwar I ased urned on) t ages

electfrleki(hdt shodndofahd Rivest sades 4 esheeaviNeamdthelntire lighting

ositive respectively, such as during the positive
mo BBOcamdl ehe)popmmnuscm#@ dodf. a l§@daapughahetdonduoties wires 382

rce 40 is AC. 110V, the selection unit_ 50 selects
and F e bblrltcﬁgéﬁ ézé&tqmu mrsesswé N7migicH1adast 3¢ harepseyard biased

(turf G BT e 8% yiend Q6 BR Eriah dutleabati ecBodeSae negative and

W N

40. s\¢n 1RE Ldo?ltl%? E Br REMBE oF A" Gfcrd0diddek “345‘afé ‘f§1tward biased
| oop through he conductive wres 38a and 38b and

(turhed) bhi) vghers tite wothapes 39tharfitst had m\oend&awcm@déé)afa)nﬁgatwe and
a second | oop through the conductive wres 38b and

positiye. respaetively: meck en ductng/hopostivedalbeoyrclead power source 40.

003" b Hae Do serbishi o 18ch Lol 10TedBR olecian gaet 50 selects
thregfvg)ﬁggeoofg%d f)%&'ﬁt%eﬂg 378G feh St u[BQe 3 §5uk Do provides
voltages to the wire 38a~38c respectively, and the lighting sub-modules 39a and
39b and the power source 40 form two loops through the conductive wires
38a~38c. For example, the lighting sub-module 39a and the power source 40
form a first loop through the conductive wires 38a and 38b and the lighting
sub-module 39b and the power source 40 form a second loop through the
conductive wires 38b and 38c. Namely, the conductive wires 38a and 38c are
coupled to the first electrode of the power source 40, and the wire 38b is coupled
to a second electrode of the power source 40. Hence, the upper series of ]—;’-

micro-diodes 34 in the lighting sub-module 39a are forward biased (turned on)
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m cro-diodes 34 in the lighting sub-nodule 39a are
forward biased (turned on) WO 2008/ 022563

wWEIBANE6ED7/ 002485 8 and the bottom series of PRT/CN2007/002485
m cro-diodes 34 in the lighting sub-nodule 39b are
forward bi ased (turned on) when the voltages of the

and fthSBoi5fh § émf e ecg{u EARGS BASH ﬂi’eeh%gll%ﬁa%egﬁ'i'rﬁé?dule 39b

respecti ve such as duri ng nega

are dorivaed Dbiéi@éd s@ufeed 46h) Khéh etHéO Wdlﬁagﬁxs bh etHéOtﬂr@!“ and second

series of 5 mcro-diodes 34 in the lighting sub-nodul e
elecﬁ@aiearaﬂetpmltumaend smgaﬁsrecrhspectmeiypswbmdsslus (? thetiiegative half
ting sub-nodule 39b are both forward biase N
CYClFt 2 nﬂ?@ p@mermﬁ@wqehéovm @agéla,e dffOYttWé”Yf ithet baans seoieg of —

micfEOdE a3 fthhf Heuie FerRitic G andk B, aingenegories of %
mlcﬁ9 H‘i&?es 45)4 1£10£ﬂ§9ﬁ lyﬁ?% 'S Bhr?lold'u%‘@ gal‘ée%t%lgﬁggagd biased (turned

an ap accor I'ng to

on) W%%i\i ﬂiédﬁol@égésh@f ﬂfé’\ﬁfst% §f5bcﬂ1QL el%@%d%@ %‘ire 'ﬂegﬁﬁﬂe b@d positive
powered with both AC 220V and AC 11 Ov. Ition,

respebtvelygsuchgsdhrigetiOpositivedied 6 cpelep@f/\&reqﬁowwr SOuReDD.
ower_source. For exanple, if the power source 40 is a

[003%)C pokers, eulightingtdeviee 261 selettssamapRropdate: Kiapdeecording to
34 are forward biased (i turn Qn)
the genigde O TicieowoF SoutanrQenitt dertab Eapduspapered with both AC

22005880 40 FIRNPOTHLLELR IRERREIRE bvigelod S esp be powered

wit}{ ATer ?oWe@ thréd - CFor ekaligleO ) tH@@B\&?é?eso‘t&EEQﬂ)e?s 8'DC power

st an second el ectrobles are positive a

soumgrgﬁid wettoespatdd YENYmibRLR4Wddsi 34 afe $havgrdaBiased (i.e. turned on)
odi rent of the selection unit. As shown, the

whesethec voltagemiaf e Gostpand eecandi elentroties &treaneg,a’ulvce 88d positive
and a @E’ output unit 54. The 20 identification unit 53
respestivelypi edR othen SOpHREY. ébm@l@pwo serege@brlNi AcEorgiodes 34 are

forBflo Pt e, (s B ghal “ShES i, Yl bR Bskirst and second

%]&y\ﬁ theldentlflcatlon

elecﬁ%ﬂ@g%g%b‘c"} ﬁ%c Ive F%éﬁgg%g pAe% ]t%%g, power source 40 to

[0046t | eREL 3 vihov taﬁgénﬂﬁﬁﬁnfé@itnéﬁ th@%%&id‘rﬂ lhﬁtt hAs shown, the
result signal SM 25 [0041] For exanple,

seleporunbhid comrises &Cident2A0Mion hmit Sﬁlemd ﬁm mlltpmmmt 54. The
unit 53 generates the result signal SMto the output

idengigicatimn, i3 tinacoupkedodio pthe piwessopiepud@ theletermine the

sel ect ed

maghauEga MELROBiSF iciray 4O FFEoTBEerREAts 4 b signal SM.
The %rﬁj[pﬁ? fit 54 is coupled to the power source 40 and the identification unit
53, selectively coupling the power source 40 to at least two voltage feed points
according to the result signal SM.

[0041] For example, when the power source 40 is AC/DC 220V, the
identification unit 53 generates the result signal SM to the output unit 54, such
that the output unit 54 outputs the voltages from the power source 40 to the
selected voltage feed points 37a and 37c through the wires 38a and 38c.
Namely, the conductive wires 38a and 38c are coupled to first and second

electrodes of the power source 40 respectively and the entire lighting module 30

and the power source 40 form a loop through the conductive wires 38a and 38c.
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Nanmel y, the conductive wires 38a and 38c are coupl ed

to first and second 30 el ectrodes of the power source
wadomsmessext i vel y and the entire |ighting nodul BCBON2@md02485

t he power source 40 forma 4 oop through the conductive

wires 38a and 38c. WD 2008/ 022563 PCT/ CN2007/ 002485 9

042 . .
100420 WS RO Sl E e ATICTE G, Hie Morifparigh wnie 53
gendratddehOrd Rt s%'ﬂag eSM tost%%fbﬁtbﬁtc unie5QUERA tl‘i‘é?t' t‘he56‘utput unit 54

out puts the vo s fromthe power source 40

outpags ehe evblvagdsafiont ebe powet souBda 487t tsbleted \Idi%ge feed points
wi res 38a-38c. Hence, the |Ig{tl ng sub-nodul es 39a and

37253 Boheough He paves 38awide 4 emlemtln@\xblghbm@smhm@@lmles 39a and
the. c ductlve wres, 3 38c. For ex

39b c%‘?f%l P@Wr&urﬁga49n§)r§8év‘é{} dOgBs augla Pilef cpgductive wires

s5s 481 B S8, AEPSIRARUA8 e 3T SUE300 6 0 o o

elecﬂi‘&ﬁe' bE'ﬂlbn?oﬁ}ggpM%‘éb%ﬁgﬁnﬁn%é irBOY&h 13398ﬁg%d4@o £ second

forma firs rough the conductive wres

elecB®deanfitiid pohterl dogirté AQ. s UBheditHtingBghbanddtike3paweid the power
source 40 forma second | oop through the conductive

sourder4 f8sm arfirstdoop| hoasgh Rbg. ccmchmdim a\rlmsh88a and 38b and the
enbodi msn f a lighting device.

lighfing wubn@l ¢ 8@bzut! the ROWEr 8PUIE 4@& eformgmwwddkxnpt@rough the
(I% Flgél8 differing only in that the

con ‘i‘%h‘f‘? Wdr ang Conpri ses three 1ighting

[004%Ub éﬁ? hdws %%%tﬁe%eefnﬁgﬁﬁgﬂ%f Esié@?ci%a%{/ic%s g%s shown, the

Ing units 2

hghﬁﬁg Qi‘etviicé BO0GE sifm¢lay 96 tREcheRrd Aovivks (BBshGed 1ﬁl$‘5’1§ 1, differing
that the power source 40 provides voltages to the

onlymiinr ¢hati sHeslightingr oneduleo30e coomptiises dhreticlighiing sub-modules
W res connected to the selected two voltage feed
39cpdint eadc @@rrtprtﬂgngca aerpmv@:f meerotlightisggrals b, and the selection

anit S5l ores Gt pre  Gae (AP IFOdRs TA/orLPCTL B dbE i ver source
40 ﬂéﬁﬁ@@%ﬁsge? o5 @?%rq-%ﬁf{e%d%‘* HhF SR C@kﬂ%@ﬁﬁ@mg conductive

ere%‘)@@r‘iﬁé&ed R thd Rarctdy %@0”\/6[‘[8%9'1%@83?%@ Rerdiag tda power

para , In serres or In series-para

settlﬁgtse%nlalt SPel yAs shew, eaoh dhitesli@dtinn unie? § Wosihprases 20least two
can connected to forma plurality of

micro-diasldsi gt wdngc]mrarﬂsrmmﬁiyne@me@ted imapardligl, but is2ot limited

seri or in serigs-parall [ 0044] Wen the p
theredgy ¢ ﬁﬁlgsgm@n@m%sﬁlm@m% smacm llg]btl@@namt. bh caph%lso comprise
selectign unit. 50 sel ect the vol{ Cf_:ge f eed ﬂoi nt.s 33d
mor%nahas%a o8 gla{%pecﬁoglﬂ% connécted” in parailel, in Series or in

series-parallel.  Alternatively, the micro-diodes 34 on the substrate 20 can be
connected to form a plurality of micro-lighting units 21 connected in parallel, in
series or in series-parallel.

[0044) When the power setting signal SP represents a first condition, the
selection unit 50 selects the voltage feed points 33d and 33a and couples the
conductive wires 36d and 36a to first and second electrodes of the power source
40 respectively. Hence, the power source 40 and the series of micro-lighting
unit 21 in the lighting sub-module 39c form a loop. The upper series of

micro-diodes 34 in the lighting sub-module 39c are forward biased (i.e. turned on)
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conductive wires 36d and 36a to first and second

el ectrodes of the power source 40 respectively.
woemws®2256he power source 40 and the series of PCT/CN2007/002485

mcro-lighting 30 unit 21 itm the |ighting sub-nodul e

39c forma | oop. The upper series of mcro-diodes 34

Whél{‘ th&&/dlt %' 6‘19&%‘ g @Hﬁesé’b?ﬁlda(ﬁ%lc}%%o%eggggggv apd positive

.e. tur on) WO 2008/ 022563
respdwvely‘le @ﬂ tthgesowfratyhetifd botitomn dserdso od ﬁh@fd-ﬂ%’(%?s 34 in the
are negative and positive respectively. On the
hghémg $lsh-mod1tie It avenfarwvard diasedr{ice. thﬂmdemﬁwhlen theevoltages of
ht i duI 39c are forward biased (i
the flagwﬁ g?f) 0@19 ey 8r¢ Rgaiflvsyan HégﬂlV@Fethé@bbnd
ect es 03|t| ye and ne ve res ective
l°04?33045?’9€ﬁ%&3 PG e 0 EprtRE B sk cgndition, the

sele%ﬁ%ﬁglgneﬁ é:‘tép g}?en y@h%ggsﬁégydlﬂgh gggt 3§§|a‘i‘fd Piq@o%)les the wire

36d3eda tfﬁstaelfebtr‘@tle%ieﬁief powepkoli® POVRId couWbIes the vane 36a and 36b
couples the wire 36a and 36b to the second el ectrode

to the se¢mdeleetrosiewitheqoweesmacet4e phlescesthe pewsd seurte 40 and
the serjes of mcro-lighting units 21 in_the |ightin

the sepesmodunicrodightngunifs Z%tml@lel bgbtlagombnmqﬁbde 39¢ form a first
o WS BT S0l 5k S RBSS i
hgh e§ubS §g§ &d{ngéigé i e %ai ggeugﬁr)gatr%& 19 ¢ Bcro-diodes
34 ﬁluﬁféegotlpﬁ)gh’diﬁgnsdﬂlﬁldfcﬁlk@@% Md BOY e ﬁSrv@sﬁﬁ %@@@&e turned

el ectrodes are negati ve and pOSI tive respectl

on) wieerc tiet valtyges b thofirstirarsbseamdélerhiodesdire dﬁzgaﬁtﬂ'el and pos1t1ve
the both 15 [ighting sub-nodul es39¢c and 39d are
respeetivgld bOasdhe ¢onteary, tthe fettam)seniesrof dcrardiedese34 oh the both

lighfiggatitrinodlssiie %@%gb [R4BF ARG PIBRE Sbiferiudied sy when the
ol RO RSO T e MBS ety
[0046PUP! GFhd 1 qn¥ A}ggwéﬁdsettﬁn éh%?tsplr%ﬁg%s%ﬁg%%f tltulilﬁ hcor&%tlon the

power source COUp e wre

selesionnhiekeletisatie wiltd f in$P88&e338 andedinigles fige wire 36d to
power source 40 and t serl es of mcro-lighting unit

a fizst ¢lactrbde|afythe @@V&I‘osmmbal 4038ud foouples the svirkoda~36¢ to the
th Po r sohjrce 40 and the series of micro-lighting
secqme glegirads ehthe pgrtarnypursastrodbleacgothe pewves sugendi0 and the
d th d th
o 0 R4 T 8 FEARR S st o,
the i}%rv\?@ras%ltfﬂcre%bogﬁ?d tg{éesgéeéj Rt déf(%'h%@é&g %ﬁ:tr Qldiri) 468 lighting

e three sub-no
sub-fn%&\@l%d?)@d s é'se@onﬂtlbﬂﬁdaﬁ?d‘)thé\ﬁcﬁﬁvéﬂ“@oﬂfﬂet@G%dofhe series of

the first and second
micro-lighting unit 21 in the lighting sub-module 39¢ form a third loop. The
upper series of micro-diodes 34 in the three lighting sub-modules 39¢~39¢ are
forward biased (i.e. turned on) when the voltages of the first and second
electrodes are negative and positive respectively. On the contrary, the bottom
series of micro-diodes 34 in the three lighting sub-modules 39c~39¢ are forward
biased (i.e., turned on) when the voltages of the first and second electrodes are

positive and negative respectively.
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el ectrodes are negative and positive respectively. On
the contrary, the bottom series of mcro-diodes 34 in
wo b@siomsex | i ghting sub-nodul es 39c-39e are f oPGELCN2007/002485
bi ased (i.e., turned on) when the voltages of the
first and second el ectrodes are 30 positive and
egat ¥ r I [ ¢ . .
T gt B0 abe £ 11| Coat) “Phusthe 1 ght PS Sfamprgseries of
mici3Plghtingsehtc2 1 el adjosialightiecopowes etheesd acedrding to the power
mcro-lighting unit 21 to adjust |ighting power
settingevignal chorﬁbmgxamplm dheaqwswer setttrignsiggiagicah 8Pgererated by a
e,. the power setting signal can be generated by

..exanpl
: SWltﬁﬁlr&\fFl?%lﬁ’ieng device. 5 [0048] Fig. 5 shows anot her

B N VN T S ——

; r [ i n50.

ligh?RleV 0L A% tBmiditgsra IRAAL bR, 202 pdWer BARC. 40, and o

sele@o|urdlt 130 cTheepdbweAGoupener) aurbe.a tredti @itkéMI(DC) power
nmodul e 30 conprises a plurality of m cro-di odes

sourdd, 18y _dtérmgredunentd (A0St paver 200arot. a Thecdightitg vimodule 30
wire pattern 19B connecting to the m cro-di odes

compriseg s Blurgliy of gysro-dieden3dabbé Sdormeran gsubstrate 20 and a

cond 5 U TR S 2B 24 134 5. o
subsyiit VAUl %e hY g@lglaggiggf sERSGLEL LY St Ea1PBE tget‘ﬁ{bt&lgeB capable of

conprises a pl 0r conductrve wWres 4
elecGRUIBLISOM&ih® nhildo Mi6d&s 34 0034 38 iddRAdGally. two series
of m“cro-diodes 15 and coupling the m cro-di odes
(004984_13Bh& domduotiveeviret pattermil OBsGongises plpluadlityyobionductive
. voltage feed points (i.e, 46a-46j) receiving the . .
wiregdly egengetong tethamictedpmsasr34 s]](m?r‘l:_eg rotwhrsetigh aftipicro-diodes
sel e

and GGuphing hommicin-Bedes Sfed B8 tpitHEAPIRGHE U Gratcnd plurality

of viflth&8 180 PGB IHET Heb546 D issRi iy Volifls BYIIHEL'DPthe power

sourEQNpY ”%bggﬁ e serlctioRutinits 500t d@‘éﬂﬁ %ﬁ@ige&ﬁé Ocondlictive wire
some enbodrnents, the mcro-di odes §_ "8 on the

patt&ubBIB e BE feanedbyoa bturdithedthduttR@r wileglordthe substrate 20,
series-parallel. For exanple, the m cro-di odes

a phualiBd @&f caomdietiviecrwirk&EDef 41 swihmoant t 22 ngsltiwdes) Big. 7) or
m cro-LDs, (I aser di,odes?,, but is not limted theret‘giésn
compppsmusThecrsote Ot o net disoedethezetovel 0 sapis icsrbegignents, the

R RN e T T -
serieg— AIRPY" For: dﬁg)l}%ﬁé@% ilgﬁ&ro]_(ﬁ%dég L) Wihn W micro-LEDs

rises an ide
(light emitting diodes) or micro-LDs (laser diodes), but is not limited thereto.

[0050] The selection unit 50 selectively applies the voltages provided by the
power source 40 to the voltage feed points 46a~46j by determining whether the
power source 40 is AC or DC. The selection unit 50 comprises an identification
unit 53, a plurality of isolation units 44, an inductor L0, a capacitor C0, AC and
DC electrodes AC1, AC2, DC1 and DC2. As shown, through the conductive
wires 45, the voltage feed points 46a, 46¢, 46¢, 46g and 46i are connected to the
DC electrode DCI, the voltage feed points 46b, 46d, 46f, 46h and 46] are
connected to the DC electrode DC2, the voltage feed points 46e and 46j are
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unit 53, a plurality of isolation units 44, an

i nductor LO, a capacitor CO, AC and DC el ectrodes AC
wa2008@8256DC 1 and DC2. As shown, through the chPOTION2G07002485

wires 45, the voltage feedipoints 46a, 46c, 46e, 46g

and 46i are connected to the 30 DC el ectrode DO, the

con¥&btbaas ﬂ@eﬁooelé&ﬁ)d@hcﬂﬁﬁd tﬁ@fvol‘@%b f&fht géin 3 and 46f are

connected to the DC el ectrode DC2

conpedtet So4he A0 kld6rode ATD 2008/ 022563
PCT/ CN2007/ 002485 12 connected to the AC el ectrode
[005hC1 ahbetidentificatign Wit 3 detarmings whethesftharmower source 40 is

conpected to the AC el ectrode [ 0051]
DC bdehti a1 gengiRteh pdeiermes rash CriRoeoitFol fhe jselation units 44.

TheSER A0S oI S SRR SR ATy P ot
DC1 RgusbRite LA §i %&5@@ t}ﬁ%tc‘é%f& e Z(é@oi‘éﬁéo S%HCﬁ té\%e?lnﬂle power

the DC el ectro to i

soul@em?@: lahdrtheQ\ Cs e et ded Algs!t w%lh@ﬂ@w@gna@oum #8lation units
and the AC electrode ACl1 to isolate DC signals. The

44 amod:@mplcd betiween fde aoadootipe eieepaem 198 anddtiet A@ and DC

19B d the AC and DC. electrodes AC 1
elec}zx@ﬂes B&C{ legg&%;cﬁ nél @1@5 rPEa, |§/lep§r¢>¢adiy rgokaiagathardC and DC

ciecBGei AT Dby 555 585 ISR ST T A of e

: 0 For exanple when the power source
Con%ﬁ\%%&%’?ﬁﬁé@ F%?m ned result SC controls the
[0052]|50| a bPEXEAglé ﬁglneho’dﬁ! B ek Gl Ye 4BPIRQDRC ! iR 69;erm1ned result

ect rodes fromthe voltage feed points

SC dGatrokcthe Hoilataon wifs Mltbeelebﬁﬂmallc?wédlutelﬁl@m(blelegtrodes ACl1
the vol ta%e f eed p0| nts 46b-46e an 468‘?1461 to the DC
and g2t irear the voltaged mbppastpe%a v‘é‘f)@/, anf; @ﬁjewhlle electncally

oA sttt O Bl s Lt

and Q2 HRb ARl Py ortBuieper 37%&%3} ST DIEPEAT Bopy source 40 is

ooy A O .8y i L

and 346 D@oblaétradarlb(jlqramir theblcﬁs@xdvbltagesg eon()}ND 1s coupled to the
i ndi vidually by the power source 40 power

Volt@gfu feed A@ban%h hé6d randr éépl ithoiegh 3he 2DC3¢lat;trc8;he G)@Izd Thus, the

formfo

micrépn iades 84 uc@ ES b‘i/é @%iggﬁ’? :jf%zwaé nbwﬁdvétumed on)
1nd1%wlg511teaflgr gyt eRlOI E’ g@ g\grﬁgl ¥t %5%(@0&1% 40 and the
micrdSHRIdE 4 2, 34 4, 34 6 and 348 form four loops by the DC electrodes
DCI1 and DC2 and the conductive wire pattern 19B (i.e. conductive wires on the
lighting module 30).

[0053] On the contrary, when the power source 40 is AC, the determined
result SC controls the isolation units 44 to electrically isolate the DC electrodes
DC1 and DC2 from the voltage feed points 46a~46j while electrically coupling
the voltage feed points 46e and 46j to the AC electrode AC1 and the voltage feed
points 46a and 46f to the AC electrode AC2. The series of micro-diodes
34_1~34 4 are forward biased (turned on) and the micro-diodes 34 _5~34 8 are
reversely biased (turned off) through the capacitor C0 and the AC electrodes AC1



10

15

20

25

30

result SC controls the isolation units 44 to
electrically isolate the DC el ectrodes DC 1 and DC2
wo p@sioeise3 vol t age feed points 46a-46) while  PCT/CN2007/002485
el ectrically coupling the1voltage feed points 46e and
46] to the AC el ectrode AC 1 and the voltage feed

- I .

ond PR, AR08 it Ml SRRl R R TR BERer source

40. oMheaperiéh @ frhidre-dibdde 3434~334 88ay ﬁ)r\ﬁ@delbﬁﬁé& (turned on) and
bi ased (turned off) through thé capacitor CO and

the Amiebediodede34ALE3 M0} 2008/ 1@RREGDy Pﬁﬂs@&&@ﬁﬁh@dzéﬁs thlibugh the

ositive half

and AC2 by th 40 d
capaé,ytgr fansléhiéxegﬁ&eevﬁgg gﬁéé (.:A?Qb am:lﬁl[él yége dower source 40 during

2 negfi% nhalls gyl alaate 3hor s SRutkee A8y er Kb, "Bha oirics of the
lrnlcifgt di 94 f %& g%g&gﬁeserﬁsp@f: ol iRk o- b 38¢! 3%83 dé% 8 £ forward

rodes— OWer ~source

biaséd @agairhvey ﬁﬁbfpcﬁ@/éﬂ §01£i’1\‘cet he. p‘Nﬁﬁel%D Uﬂl’l‘éepéﬂ@/er E'@)‘ﬂl%ee 40 and the

the series of the mcro-di odes 34 34 4 and th

micsedieiesd34 n<34-8fade swddlodps Y theaA€ Elecwadas A)Céseeﬁi AC2 and
in turn by the power source 40. Nanpely, the power

the sondvetive wig pat&emni @Bo(ics. cerrudgAivE3 Wiges @nnthm&aghtmg module
| oops by the AC el ectrodes ACl and AC2 and the

30). conductive wire pattern 19B (i.e. conductive wires on

10053 G TR RERH AL i i Rindkmule L R L

sourdBYF §s K & B %hdqﬁegnﬁ%ﬁﬁl%ﬁ‘ édé? ;’gﬂiagér i@&rld%oﬁzto corresponding

source 40 to correspon

elecbdBEA @S HO2NDC b of MBCHeiceorilimgdio suiéteraiiadd rbadlt, such that
different voltage feed £0| nts can be selected for

dlffemeflt solapetippé posntspmanebe solacted for 8iffenent types of power sources.
hti ng.devjce 4 can be powe bot h

Thu&o Ligloling slexiee 8& @@ndw@w@@s@f a@%tlm@ Aappweﬁgource and
ower sourc Wer source n.

a D¢ GisBest %%fceéNﬁhsb\Erwengdgﬁr@wesﬁoamq i g DC Bower source

Con@&giﬁr po shown, the - lighting device 500 i's

sim thellghtlng devi ce 400 shown in Fig. 5,

[0055] f T eFi gn% HOWdlay emBdiinddieorf 5a0|h%1h'tﬁ’fg ki, 44A@r§hown the
omtted and the AC electrodes AC | and "AC2 and the

lighhg devocke §00ds simildr BCzhatightmgaddvdce deshdvmannfliged, d1ffer1ng
[ 0056] The lighting device 500 can be formed according
onlyt g §h@pﬁl@ssq1@uo@w1n1t$ﬂﬂsare amiipdvand iheiAC glectrodes "AC1 and

ACE Foe I Fiedloded, e SR NcA gt ras vahle et hnn Tved.

[()OSWN'i ChTﬁgeliéﬂt'fﬁg 24300 can be formed according to steps as follow.
First, as shown in Fig. 7, a plurality of micro-diodes 34 1~34 8 are formed on a
substrate 20 by normal semiconductor processes in which the micro-diodes
34 1~34 8 are connected in two series by conductive wires on substrate 20.
For example, micro-diodes 34 1~34 4 are connected in a first series and the
micro-diodes 34 5~34 8 are connected in a second series. Then, as shown in
Fig. 8, a submount 22 with a plurality of conductive wires 45 thereon is provided,
and the substrate 22 with micro-diodes 34 1~34 8 is disposed on the submount
22. As shown in Fig. 9, the conductive wires 45 on the submount 22 and the

micro-diodes 34_1~34 8 are electrically connected by a flip-chip bonding
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25 341-348 are connected in two series by conductive

W res on substrate 20. For' exanple, mcro-diodes
W@20088%2%568r e connected in a first series and tPEI/CN2007/002485

m cro-di odes 34 534 8 are aennected in a second

series. Then, as shown in Fig. 8, a subrmount 22 with

metRod! Uga{aéﬂyag}g qgad ‘éﬁgs%&g}’@légtgoéést t]ﬁeﬁe%cgi, ACL and AC2 are

provi € su h™m tro

mo 3l MisBosed GnsHRs edbatbum 23 4o eunplete Be. hgﬁtlﬁgo&f‘vwe 500 as

in Fig.” 9, the conductive wires 45 on the subnount
showndntlfig. 6ni cro- di odes 34_134_8 are electrically

connected by a fljp-chip bonding WO 2008/ 022563
(00SPET) R AneRIE. i, ,@feﬂa@ elettradey DCHea® 13Rd seving as the

POS@V?E%%@%%H@R&%@%Z% 6t p@%ﬁé&%{i’a 5 elamnlg the power

sout %V4(Y)e B O%Bé% \Q@ 111&1 g’sg%?]f %D%%tﬁgé > Vlé"‘gnfésé 4%;cand thus,

a hléh&o%lthgé (T eﬁ& éV?/'d@ngﬁtﬂh‘édB@ ?fov@er%Lﬁ‘é@%a be applied to

source or exarrp the power source 40) are no

the ’Volt&ge@ecﬂ palihis ¢@%1 pd6c.t 461t ined ddrdared Iavle)wmf eoltdge (ﬂndexample
t hus, a hi gher vo tage (for exanple, Vvdd) of the DC

GNRywéithe b qeowelysaurcappry de appliechie thel veliegd &l points 46b, 46h,
464504 Phatsp: She e %%wégiw?ﬂg%a SR o dfpdted4 2. 34 4,
s RS SN BRI s ot SR 4 54

and%ﬂ 4.is b%égegllggg yform four |oops, i.e., each of

he mcr 34 27 344, 34 6 and 34 8 is biased

[oosspdl VAwemhdltWelbzo%Sddehahnmg VEl ytheaD G hustrddes IC1 and DC2
11, the DC el ectrodes DC 1 and D2 servi ng as the

serviregyas the nagatipe snti pesite etactcbelesaff thedD O pwaesource are moved
couple to the

o BRSO DRI 5 R ol o glrr ot o
the DR o5 e TS AR h 1 S 0B 588, 460 and
16 PSSP 80 OO o e vl

feedp X tsSQ@TCQl@ﬁd%heanﬂ‘ a68: d'SHﬁﬁaﬁg lth e%;o%ve@@@u?&d and the

form four 'oops, i.e., each 20" m cro-di ode

mlcxfmauodm 34 3434rld 34_3 asd Bhskdorndifsuddabpy, i[€00%89th of the
As shown in Fig. 12, the AC electrodes AC 1 and AC2
micrg-diads 34 1,o34e3 e?c4 r5 ead 3¢_Jospiasecbindividisibiuct i ve

10058he " b dBer 84 3R AberleapaneAvd) faertsbare moved to
elecﬁr?da'ﬁ};s céﬁﬁl AP the conductive wires 45, and an AC power source and the
series of the micro-diodes 34 1~34 4 between the voltage feed points 46a and
46e form a first loop, and the AC power source and the series of the micro-diodes
34 5~34 8 between the voltage feed points 46f and 46j form a second loop.
The micro-diodes 34 _1~34 4 in the first loop are forward biased to turn on
during a first half cycle (i.e. the positive half cycle) of the AC power source and
the micro-diodes 34 5~34 8 in the second loop are forward biased to turn on
during a second half cycle (i.e. the negative half cycle) of the AC power source.
Hence, the lighting device 500 can select the voltage feed points 46a, 46e, 46f

and 46j to couple to the AC power source.
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46e forma first |oop, and the AC power source and the
series of the mcro-diodes 25 34 534 8 between the

waQ odosaegpses eed poi nts 46f and 46j form a secondP€DON2007/002485
The mcro-diodes 34 134 4 uum the first |oop are
forward biased to turn on during a first half cycle

006l T4 IEPEFLARR! TR lE A0PUER DI sts of

volthee ieed poiase byt endwing tie AdOrélesiradescR0d Raldf ACQXlaad the DC
(r.e. the negafive half cycle) of the AC power source.

elecaodee €] ak DCYhsuaiythbdthedigiting devioel 880 canebe powered with
vol tage feed points 46a, 46e, 46f and 46] to couple
both aniAb POVESOUTed @nded IND PowST sepses without requiring AC power

e T L
e GESSIBSUREITRY 190 DU ARELO82158 106 B e ca be

low Molflkn@ugeyi ce 500 can be powered with both an AC
power  source and a DC power source w thout requiring

[006AC pokey. B3 shomeeatothicheeribodanerit obw tightiagvéesicen. As shown,
Further, because the m cro-di odes are biased

the lightingdlesticy 689 eamapoeepevmlnraliiyrefmieteedivglasodkr [~34_8 formed

source can he.a |ow vo]tage source. [006 Fig. 13
on. & RN aS ORI SHIO: RPN 1 elpr%gca%&%l%%vegxglre pattern 19C

(o5 BHRueVEwlred TR G SRslNy RERNS T SRt rdrbhd clectrode
o SIS (RFRESTRUT, i) 4 0 AU ko module 70

and eBectaredenavabliye difpesed cosetdandsidraoctinpde4, nodthee Bicro-diodes
(shown in Fig. 17), in which the first and second

34 b+34t8 aue elodirlcallyoconnectsd tar eorrespdidingi spodectivh wires 47 on
crQ-di ode 34 8 are

b 24, . Th ' 34
the @%zﬂnﬁﬁr§y soflieehinibonding medheda Hé‘%ﬁﬁﬁﬂﬁﬂf@de module 70
comBelsfRa sRulier oL AT RURTRYTs 78 atilCobiraBl g Rdahgh Forsions 74,
in V\%U#i %Ja.'chyiSSfati(%% ﬁbﬁ%‘{ gdeR J2pBod BeRlHER Y AR electrodes 72 to
I'sol at1ron portrons , In V\kﬂPC each 1solation

elecB¥dliPisoldtd Swdiaghased RE ¥Refolde® 72C ehaedd aeeA( 2lé&rodes 72

electrically isolate two adjacent AC el ectrodes 72. .
in thahfirsttdlectpdide headuledik ait2electritdléy tonaectelgot thedmnductive wires

nodul e 70 are electrically connected to the conductjve
47 op thessudgmannbia4s the suibradedest34t held4i &ase ¢gopaested in a series of

BRI P e I A S —
WO gﬂikg?%épagw%ﬁg&edti%a%ﬁéf- di odes connected in

[0062] Fig. 14 shows an equivalent circuit diagram of the lighting device
shown in Fig. 13. As shown in Fig. 14, when the first electrode module 70 is
electrically coupled to an AC power source, the AC power source and the
micro-diodes 34 1~34 4 between the voltage feed points 47a and 47¢ form a
first loop, and the AC power source and the micro-diodes 34 5~34 8 form a
second loop. Namely, the voltage feed points 47a and 47e are selected to couple
the AC power source to the micro-diodes 34 1~34 8, such that the micro-diodes
34 1~34_8 and the AC power source form two loops. The micro-diodes

34 1~34_4 in the first loop are forward biased to turn on during a first half cycle
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[0062] Fig. 14 shows an equivalent circuit diagram of

the lighting device shown in Fig. 13. As shown in
wWO-2@s/012563 when the first el ectrode nodul e 70 i BCT/252007/002485

el ectrically coupled to an1&C power source, the AC

power source and the mcro-diodes 34_134 4 between the

. V] f. d § 7 i | , . _As
(1.2 The AGEE R, CLBeh 3 3G 4GS nebleh, Squics2bg, B8 poipro-diodes
34 $.034n &in $khe @BGohA dpop MeagbywatdBiasel ttadarh eaddwehgtassecond half

47a and 47e are selected to couple the AC power
cycleqiiegdshe meghtiveilad beycledof tha Addpoveercsourbat t he
m cro- di odes 30 .34..134 8 and the AC power source form
(00630 | lgopomenemhadineaiiadeachaal- sugrowliones 1 34si~34op can be

repl &R SR sBoarGaostedetTrindontfodBadae: 165 (i Lo pmple, the
. OS] |1 i :

mioRE8ldde 30, oo Bhokeractd oo R RRIGRN, 38 06 4 34 1B, the

micl-akRiE 39 2 ¥ah Wréplabed b RGodiddek B34 oychad(34 @B, and so on.

't he negative half cycle) of the AC power source.
WhéiDaha] Alth edecteodet @@ e nths, fiestc blegtrodec nodliled@8 are electrically
34_134 8 can be 5 replaced by two mcro-di odes as

conngedodh thnthe gondective wisgardsl en the submgust R dadtha AC power

souf s ey Ehetnzo ikl Fiprichlsyone.Adiuoaby o iero-diodes
402B D s

34_PRaF P& Bl I SHPEE 5ol BogTaltBE S i flhiing unit 21

as s%@ﬁﬂle‘iﬁeljig.o16!‘%19&%@%‘3\%&0‘1’191%’11,%&% ﬂﬁitoﬂ_lt!?ﬁn;)‘ffk@gu o, series of

4 and the AC power 10 source I1s-electrica coupl ed

' mictoediduesf tostestbdcti alieidul Feor7 @xatfpde ntle¢ Gediegdes micro-diodes

34-1A-34-8A and 34 _1B-34 8B are connected in a series
34_bA @nd 13d4gHB nendinihe Zerieasof hmierd-dicdey. 3865 Ahendi 34 5B are

each lightipg unit 21 cqnprises twg, series o0
Conriﬁ%%ﬂain?aéﬂebow{e&heeaemﬁs s&ramr@mlowd@s |aid 34e2B and the

s €SI Blo BB AT 50 A et I, andso on
O0GGETISPREINT BB Sy oo et 19058 4n and

34 BBA3344BBcaigectedacictes Bethdedl 1R voRB8e See@boints 47a and 47e
[ 0064T The AC power source and the m cro-di odes

fornB4 fist Idop Aaad dhe FCRWer d8umenmet tlee nicreeliodss 34 5A~34 5A

bet ween the voltage feed points 47a and 47e forma
and Bt B+ BB deam Reseaang .solhe anigia-dipdes 34_1A~34_4A and

s AR IR o3t ot A oS A 88 Mg ot
cycl? fg}—%Bgi'eA' gé%thrge ggﬁ é}é‘{léiw gk ?R@ ﬁ@epé\%f”%ﬂr&j ARE It Micro-diodes
34 5A~34 8A and 34 5B~34 8B in the second loop are forward biased to turn
on during a second half cycle (i.e. the negative half cycle) of the AC power
source.

[0065] As shown in Fig. 17, the second electrode module 80 comprises a
plurality of first DC electrodes 82, a plurality of isolation portions 84 and a
second DC electrode 86, in which each isolation portion 84 is disposed between
two first DC electrodes 82 to electrically isolate two adjacent first DC electrodes
82. When the first DC electrodes 82 and the second DC electrode 86 in the

second electrode module 80 are electrically connected to the conductive wires 47
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cycle (i.e. the positive half cycle) of the AC power
source and the mcro-di odes 34 5A-'34 8A and

wW@2008822343 8B i n the second | oop are forward bi BEEAN2M®7/002485
turn on during a second habf cycle (i.e. the negative
hal f cycle) of the AC power 25 source. [0065] As

on tABAMhhHuf 94 ?;Zthotdé@ %?@ﬁli@%@-&é&éﬁ?ﬂo?%ﬁ ggareaconnected to

conprises a pluarality o Irst ctrodes—

corrpéporadingy fakt i DO aéleotrodest BangeSde@hfbly apdc@lld dXodes of the
. electrode 86, in which each isolation portion 84 is )
miciti-dpadasd3 el vder8 arewwoninested® thesecamtbHBZlectrode 86. In this

electrically isaolate two adjacent first DC el ectrodes
casoz sagh0damand o des 1ol LHSCIEFie (iotRss 3421 aal § Hanssbiicas Voltage

reec SRR LA Bnble 05 BRI DR SOLLROER% 4 Medfhond DO

el / I 007/ _002485 17 on the subnount 24,
ec%%?ﬁo eﬁ&ggcﬁﬁge-fm cro-di odes 34 1-34 8 are connect ed

[006610 CAngﬁ@WﬁdiiﬁgPﬁ%f sit8, Devigdrecheodesod® eRenedel vedbdule 80 is

and all anodes of the mcro-diodes 34 1-34 8 are
electrocalbe cotplar then 2Copowee seluect,r oddghér violtagei sf the DC power
case, cathodes and anodes of .the mcro-diodes 34 1

SOUIEaRs SeRPLEhiD Vel HRAesT Becmigiond pdendod cos e the second DC

clechPfe{tancaicr WSt o Tags (o GogembIRs SoNRa Holiags) ipoupled to

the BRI R AE-EREects, Lot Sk C g, Thus

the PEcRRWRIdesSDYT £€34 S8 o8y %@ﬁ«a{«@ Hié’seeéfigggﬁéd angti'i‘ﬁixéidually by the
8 by the secon 10 el

m cro-di odes 34_134 ctrode

DC 8sowandsduree] ovilanyallyt afge (DOr powagplseurce gadinthe micro-diodes
vol tg?e) IS _couFI ed to the cathodes of the
34_hi34 8 dovnesgulorgs ey bye finet dnd secape B eleastdes B2 and 86 and

Thus, . the, micro-diodes.34 1 34 8 are forward bi ased
the C(qnjﬁlr?@a/eomrei PRTRGEG |(yeb901@ffmﬁn@cw Neour ce.
mely, th over rc nd.the m cro-di S
006 23", Sas oretedBpetEy FReRy P ARt MRl 34-€ can be
\ an dyet WL
repl R by AT Mo, ST ST T F300 19! INERHEF diode 34 1 can,
for exhagldrehd ?re}t)l%t@@li_ b Wi@oodiddededd 3vA lagd F cla®), B micro-diode
repl aced bé wo m cro-diodes. As shown in Firg. 19, the )
34_Zricanobdireptacgdlby amicro-drodesadpl 2A ted riep2 edntyso on. In this
m cr]gégi odes 34 |A and 34 1B, the_mcro-diode 34 2
caseg frethedes oifathed Teieraidipdedi HckA334 2RAakanzaese andvaléage feed

poing{]l' qk{] 3 3 gé\o%}glﬁagzgv éﬁ%tsﬁggff[%ég eﬁegcggorﬂecsr %Zd ! e?r?c? Sanodes of the
micro—aiodes 3_4_1A~34_8A can also serve as voltage feed points and be coupled
to the second DC electrode 86. When the second electrode module 80 is
electrically coupled to the DC power source, the higher voltage of the DC power
source is coupled to the anodes of the micro-diodes 34_1B~34 8B by the second
DC electrode 86, and the lower voltage (for example, a ground voltage) is
coupled to the cathodes of the micro-diodes 34 1A~34 8A by the first DC
electrode 82. Namely, the power source and the micro-diodes 34 1~34 8 form
eight loops by the first and second DC electrodes 82 and 86 and the conductive
wire pattern 19C (i.e. conductive wires 47). For example, the series of

micro-diodes 34_1A and 34_1B and the DC power source form a first loop, the
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poi nts and be coupled to the first DC el ectrodes 82
and anodes of the mcro-diodes 34_ 1A-34 8A can al so
W@ 00802263 Vol t age feed points and be coupl ed POI/CN2007/002485
second DC el ectrode 86. \Whas the second el ectrode
nodule 80 is electrically coupled to the DC power

ser1e§%fflﬁ?crot gﬁ)d@s‘%{?QN ahHage 8 ahﬁ%h@@@%&e??o@&'érﬁ?m a second

i's couple e anodes of the mcro-

loop?“aﬂ(B s 6B bTHke etondo BE eheahiadediRlesaBd 1Ae-34 8A and

ower vol tage (for exanpl e, a ground voltage) is
34 1ddupi e8Bt ard Horwathddeseditumednon) dadividaslly by the DC power

34 1A-34 8A t f t d
Sourgdein S6TH TN ITIREL - of Dasicp-dindios TardmPAeiGpin also be
replalaq%gipﬁp{ Mgtggg%];hr@rtg gﬁgws azO(ge:& tDogtr }e&}ﬁgl%\: t]]%e%[rgc u%era] dand6 operation
theré&ﬁg}g%h}ﬁ? d/\:f eizgg For exanple, the series of
n

m'cr o- d 34_1B and the DC power source
[006?{10r m'Phlflé fﬂie |1 ing levIRe ZODBLERRES Hifferent sets of Voltage feed
CT/ CN20G7/ 002485 18 series of mcro-di odes 34 _2A and
poinB#A BB anihpeclBCirpdeamosialess esuchr that theckighiting odgwicarD0 can be
so on. Thus, each two of the m_cro-diodes 34 _1A-34 8A .
powered wath bethean 86 posvarsronaee aplasBE powras@useg without requiring

i ndi vi dual | Q%C]ﬁ?ﬁp ower source. In some
AC RoWSHRABFiSso OVRE SRYESSCR B34 134 8 can
l. )
o0 =2, W S68BEAY HAL SEoA aBRER I SR ALP U85 fibple and in
termE ? gfe)d efr@ﬂﬁﬁﬂneﬁ'ﬂuﬁ 1stf69ble' &Nélﬁﬂ)(ﬁﬁ‘ﬂhﬁeﬂﬁoﬁwentlon is not
ifferent sets of voltage feed points by
l1m1ﬂéﬂvtlf&‘eﬁi ecToothe oodirhes,it S8dhtdrithid theokieg IuaJrnms modifications

devi ce 600 can be powered with both an AC powe
and mnnulae amangemenpoves would é)evvappamntr%thMm@kﬂi@d Ag the art).

Therbipies ReSGmafi B¢ ABRIHEGh CHgs Sbéﬁfdo@reié%” ded thel broadest

e and in terns of refe r nb [
interpi B oR 48 s Godta nERCERES k| S o Tieditationbefnd - similar
f To the contrary, it is intended to cover
mrw%%ﬁﬁous nodi fications and simlar arrangenents (as
woul d be apparent to those skilled in the art). 15
Therefore, the scope of the appended cl ains should be
accorded the broadest interpretation so as to
enconpass all such nodifications and simlar
arrangements. WO 2008/ 022563 PCT/ CN2007/ 002485 19
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CLAIM5 5 1. A lighting device, conprising: a

i ghting nodul e conprising: a plurality of
wor@so22$sddes fornmed on a substrate; and a coOnPUI/CNY®7/002485

wire pattern connecting toibhe mcro-di odes, wherein

the conductive wire pattern has at |least three 10

vol tage feed points; and a selection unit coupled to a

power source and sel ect ChRABYVIS east two of the

vol tage feed points, such that a portion of the

m cro- di odes and the power source format |east one

| oop thereby turning on the mcro-diodes in the |oop.

15 2. The.l.ighti.ng. device of. claim 1, wherein the
m cfo- d&gb%@%%% deVife, FOMIERINES. The | i ghting devi ce

of ahm 1, ein_t .conductive wire attern is
for%@@lﬁéam\é?ﬁ%i:gwqgsﬁﬁ onductive w respon t he
substr at / Iy ' [ i

wher oi £ HprAfyb dilro HlHC Tt SPadhbetididiahd |

m cro- di edgdutivé onwitcatpdiRast congesdig e® ahe micro-diodes,
mcro-lighting units each conprising at | east two of

t he mi cr ovliredestheandndubtvewsving cpattelinodes iat {dast three
each of the mcro-lighting units are reversely

connect e§oltaggdead pointspend. The i ghting devi ce of

o % Retihoigh BabDR BRSO nefl Sl CUB BLIGH B
the' m or P, RES, BT, Sty dhat ¥ chouttth ¥t the
m cro- | i ghyl- S 58k4 %Paeiﬁwﬁbw@rsaﬁme cRpneat 48ast0ohd loop

parallel, and the selectioh unit selects the voltage

feed poi mhiereby tuuiin Y2 240084-0283ESin the loop.

PCT/ CN2007/ 002485 O one or nore series of the

m cr o-di odes, according to_a power setting signal. 6.

The2l i ghthedighsiniadevicecnfaslaim, 1 wivbersin theaniapediodsn are

.uni iﬁE,Ig selects the voltage feed points according to a
mMigIQ- Mhshi p between the

3. The lighting device of claim 1, wherein the conductive wire

pattern is formed by a plurality of conductive wires on the substrate.

4.  The lighting device of claim 1, wherein the conductive wire
pattern connects to the micro-diodes to form at least one series of
micro-lighting units each comprising at least two of the micro-diodes, and
the two micro-diodes in the each of the micro-lighting units are reversely

connected in parallel.

5. The lighting device of claim 1, wherein the conductive wire
pattefn connects to the micro-diodes to form a plurality of series of
micro-lighting units each comprising at least two of the micro-diodes, the
two micro-diodes in each micro-lighting units being reversely connected

in parallel, and the selection unit selects the voltage feed points to turn on
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power source and an equi val ent w thstand voltage of

the m cro-di odes connected by the conductive wire
w@ai08022563 7. The |ighting device of claim1l, WAET/€N2007/002485

the selection unit selectgothe voltage feed points

according to magnitude of the power 10 source. S

- The lighting device of claim7, wherein the selection
ongnpt meEs eerest wo the maerordiadegeateendipgi it & powvert seiting
.a portion of the mcro-di-odes and the power source
Slg‘n@&m one | oop and thereby turning on 15 the

m cro-di odes in the | oop when the power source

el Bet s dReeliEBing: &P e Bl 4% s FELL B, Yeldetion, it
seleetd lftlﬁ?é‘ Wltddde foi F pists %réﬁ%}%% REMlorRANS %%g%?&g‘ the

two | oops thereby turning on e mcro-
polaepsowieenatidearpeygivaient edthnaediddsage fcbedmiotd-dirles
which is smaller than the first voltage. 20 9. The
conpeeiedry the cordadtivd wiive Fattetne sel ection unit
conprises: an identification unit determ ning the
and generating a result

T RS S S AT B0 B b
soBSRE A0 BEEURE OISR, b, HREE 3 B P

so@ﬁéé‘.’rdi ng to the result signal, such that a portion of
the m cro-di odes and the power source form at | east
one loop thereby turning on the mcro-diodes in the

| oog. 10ThéhHghtight dexdcdeyt etaiol 7| aiherdin ke selaetione unit

selection unit selects the voltage feed points by
seldeteriviani ofy thieetviodiagehdeqbvpoindpusweh thati s partoon AL the

MO 200 /022363 PCT/ CN2007/ 002485 21 11. The lighting
migeidiedes apd dheppweiherara Tors 0ngheomgndghgredy turning on

O R N S LT
ColBERR S BUERIAIE s RoR AL bEUREL HEAESHEH AN uch
that a portion of the micro-diodes and the power source form two loops
thereby turning on the micro-diodes in two loops when the power source
provides a second voltage which is smaller than the first voltage.
9. The lighting device of claim 7, the selection unit comprises:
an identification unit determining the magnitude of the power
source and generating a result signal accordingly; and
. an output unit selectively coupling the po§ver source to .the at least
two voltage feed points in the conductive wire pattern
according to the result signal, such that a portion of the

micro-diodes and the power source form at least one loop

thereby turning on the micro-diodes in the loop.

10. The lighting device of claim 1, wherein the selection unit
selects the voltage feed points by determining whether the power source
is DC or AC.
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12. The lighting device of claim 11, wherein the
conductive wres on the substrate and t he subi nount

wa@e@®sebzseirically connected by a flip chip boR@mCNegp07/002485

met hod. 10 13. The lightingidevice of claim1l, wherein
the selection unit conprises: at least two DC
el ectrodes and | east two AC el ectrodes electrically

connected tg the conductive wire pattern; d an
i dehnl.i f iTha lightingi devaee afrglaimgl wivberan T&Wgﬂ%v}ég module

fi l?f&gal.sggq SoPRio S Wk dheSdefivaetd plifem is
) i f 1 | ,

ror B SR RREP b PRGN IS ARL ST R, b pletly of

corRRIHER WRERGH tHeeAHm SRS do0PmBInA iR HHepBopf the

age feed points in the conductive wire pattern,
thereby turning 20 on the mcro-diodes in the |oop.
14.17he ThegHightingleddviee off clainm 1B, witeresi rtheheonductive
selection unit further conprises a plurality of
wiries adrathesubsirate sodhithelsubmeountcainelectaeally sonaeatadnby a

. conductive wire pattern and the DC and AC el ectrodes
flipaeleipr ‘H@jjelflg mafQ%et er i ned result of the
identification unit. 25 15. The lighting device of

claj 1 erein the.condugtt vew tier : :
conprict e BT HGiG SAEbint Ly ikt thE Slection wni
edbe lighting device of claim15, wherein when the
Co%g\r/\ggg]’ source is AC, the selection unit couples the

povest desstcevi® D@ felertmidsesandOlast t bwoni &ACo-eleoitedes
through the AC el ectrodes turns on one of the two WD
2008/ 0226k tRCTICNPOORERA2OGHEe @M detivesworke paitern; and
m cro-di odes during a positjve half cycle of the powe
souit édentigcatiom ynshdetsemsring whethere OWeF iSQE‘r‘?ﬁ 15°DC
the m cro-dj pdes, duyi negative half cycle o e
power soQFc‘% 5arid7_sefﬁﬁg%pﬁlgﬁppﬁgnge@ec%mgﬁr PSR &)6&93 DC
wherein i ' ;
ini - coup SdqiE BOMET A RICERASS fiporli AFURELLGRNined

the DC el.ggiif, adR%. thar 6 hdrfidh & Meumdtid-Hidfessaid g pdbwer
source form at least one loop by a portion of the voltage
feed points in the conductive wire pattern, thereby turning

on the micro-diodes in the loop.

14, The lighting device of claim 13, wherein the selection unit
further comprises a plurality of isolation units controlling a connection
between the conductive wire pattern and the DC and AC electrodes

according to the determined result of the identification unit.

15. The lighting device of claim 13, wherein the conductive wire

pattern connects to the micro-diodes in at least two series.

16. The lighting device of claim 15, wherein when the power
source is AC, the selection unit couples the power source to the two series

of the micro-diodes through the AC electrodes turns on one of the two
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m cro-di odes are biased individually by the power

source and each series of the mcro-di odes has one or
WOoro08/022563 o- di odes. 10 18. A lighting device, PCT/CN2007/002485

conprising: a lighting nodale conprising: a plurality

m cro-di odes forned on a substrate; and a conductive

W re pattern connecting to the mcro-di odes; at |east
setigwohthentiatd-dgodas dumg GAR)siBY e bial Hepd e el feherjovatd yource

15 coupling an AC power source to the m.cro-di odes by
and Harng @l dbe i atbeniofethsatwer seriesuel thigamigrg-diedes during a

orLtion of the i cro-di odes are turned on during a

neg%%‘i’? gﬁgo%éqtlﬁ Oéﬁg%QOWer SOWECAC power source and a

second portion of the micro-diode are turned on

duripg a oaLi half:.cy, t r

sout-de: TG BehiEa FeicE e Bldlin LF whPrR AR the power

Clig OPRS, tREUBLIEBH0A BhaitP Qkiples MM §dwer NO to th

so%c?r égd%egﬁgygélﬁgﬂgonduétive \}\?re pa?)t ern. ilSr)(.:e Tt?e ©
mici@ldiodes dgvitke DT elavitrodes, suobr ehat dhpluralityo-ofi seiéss of

25 are mcro-LEDs. 20. The lighting device of claim |
mitsy-dibéesire blasetiigdividgaklipdyl the powehsoucenpnd sagheseries

submpunt, wherein the conductive wire pattern is

of the migrandiades hanpne pr sROTMACKY HiRISH res on the
substrate, a plurality of conductive wires of the

subngunt, pr, conbj nati ons thereof. 30 WO 2008/ 022563 '
A WE e TR e ghting device of claim
20, j %j@ll . wires on the substrate and
thea\é}%{&oﬁﬁt‘ﬁg@"ggﬁn c%ﬁell by a flip chip bounding
met hod. 3 PARralfi§anidrebdiodes devined @f aaubkiiabs andher ei n
the conductive wWire pattern conprises a plurality of
vol t age fhemshdquuitivieswirddatfra dongletting tdeheariarb-dibdesy
22, wherein the AC el ectrodes are novabl e, thereby

conef ol¢astg twoc altreneiing waryaydn (AG) r slectradess ale@rically

1 | f ' i
0 vo tagc:eoupel161(1]1(; %(r)ll ExtC,s p%qgert ESUII/'_\C% %8 V%%Ee %?g{og(alodes by the

conductive wire pattern, such that a first portion of the
micro-diodes are turned on during a positive half cycle of
the AC power source and a second portion of the
micro-diode are turned on during a negative half cycle of the
AC power source; and

at least two direct current (DC) electrodes, coupling a DC power

source to the micro-diodes by the conductive wire pattern.

19. The lighting device of claim 18, wherein the micro-diodes

are micro-LEDs.

20. The lighting device of claim 18, wherein the lighting module
further comprises a submount, wherein the conductive wire pattern is
formed by a plurality of conductive wires on the substrate, a plurality of

couductive wires of the submount or combinations thereof.
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24. The lighting device of claim23, wherein the
conductive wire pattern connects to the m cro-di odes

WO pooaw2dsenst two series of mcro-di odes, and PCECRED07/002485

el ectrodes couple the AC paser source to the
conductive wire pattern such that one of the two
series of mcro-diodes 15 are turned on during the
positive _half cycle of the AC power source and the

ot Rdr sdiicedighting dleyics afeslaime A0r nawrein dhei eqpdusgive
. negatiyve hal cycle of the AC power source.,25. JThe ..
witf§ it g ARl SRdoHi MOROUERS RODREVEE: BY o iqeip
: bl e, thereby controlling a connection

bo‘%@t}l\?\%& \@écond set of the voltage feed points and

the DC power source. 26. The |ighting device of claim

25 2 mhergighenPAesies br efigm 18nd/HereircaRdeGhdYRiv Here

pattern connéects the mcro-diode in a plurality of
patieen icemnmiises & phardiioged vodtagh febdtpdihes. plural ity of

series of mcro-diodes 25 are biased individually by

t he power sqgurce and each series_of the mcro-diodes

hasl3one ldie hahting dedcaiddaeleimoz?, whereingtha Ay ddesteedes
3, ,wherej n.the AC el %glt({rgg{%ﬁ%e%gr ?gﬁ %?&e%f the

f clai )
are JpAtitales VASEO0L R DLITE aspig

' e [ f.mcro-lighting units
Vd{@%ﬂ%@%’?f’%ﬁ %8(1 T AP RISON T he WO 2008 022563

PCT/ CN2007/ 002485 24 mi cro-di odes, and the two

m QX40- d@ﬁeﬁﬁhﬁn?%\@é’@ BfelGAP2B1 GMdrBih tH¥Ednd@tve wire

reversely connected in parallel. 28. The lighting
patieni eenekctd aton e wierediodde AC et etdasodewo Sseries of
_coupl e the AC power source to the conductive wire
miguatdiedas.samdh thead Caeletirodes gotplothoACHzower seyrasf to the
the mcro-lighting units are turned on during the
congystive Witgapatigrre P%gh)ﬁﬁ@%@ﬂ%Q pBReFVeoiEs @h#uigro-diodes
econ orti.on.pf the series of t m,cro-lightin
are Jiita aRe iR i awsitrs Pt it o o dryafe gnd
the {1BefSePRYRET BAKFGSHodSs 4P tﬁrﬂéag Bh HﬂriﬂgYilﬁenegative half
conprising: a l'ightirng nodul'e conpri SINng:

cycle of the AC power source.

25. The lighting device of claim 22, wherein the DC electrodes
are movable, thereby controlling a connection between a second set of the

voltage feed points and the DC power source.

26. The lighting device of claim 25, wherein the DC electrodes
and the conductive wire pattern connects the micro-diode in a plurality of
series of micro-diodes, such that the plurality of series of micro-diodes
are biased individually by the power source and each series of the

micro-diodes has one or more micro-diodes.

27. The lighting device of claim 23, wherein the AC electrodes
and the conductive wire pattern connects to the micro-diodes in at least

one series of micro-lighting units each comprising at least two of the
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a plurality of mcro-diodes formed on a substrate; and

a conductive wire pattern connecting to the
wor@so23sdes, wherein the 15 conductive w r ePEBRCN200M002485

has at | east three voltage2ieed points; and a

sel ection unit being capable of coupling to a power

.sourgce and selecting .at ‘ié two, of the voltage feed

migapsiiedes yand thetve gafsmxlsﬁg s thédhe gaghomirperdighiing  unit
ard (YRGS erO G ef £ BBt tes | n the |0op. 20 26 30

28. The lighting device of claim 27, wherein the AC electrodes
couple the AC power source to the conductive wire pattern such that a
first portion of the series of the micro-lighting units are turned on during
the positive half cycle of the AC power source and a second portion of
the series of the micro-lighting units are turned on during the negative

half cycle of the AC power source.

29. A lighting device, comprising:
a lighting module comprising:

a plurality of micro-diodes formed on a substrate; and

a conductive wire pattern connecting to the micro-diodes, wherein the

conductive wire pattern has at least three voltage feed points; and

a selection unit being capable of coupling to a power source and selecting
at least two of the voltage feed points, such that a portion of the

micro-diodes and the power source form at least one loop, thereby

turning on the micro-diodes in the loop.



