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LI GHTI NG DEVI CES FI ELD OF THE | NVENTI ON [ 0001] The

invention relates to |ighting devices conprising
wor@so23sdes, and in particular to |ighting JdREOT/CN%007/002485

conprising mcro-diodes, which are capabl e of being '

power ed by AC and DC power sources w thout requiring

AC power source to DC power source conversion.

DESCRI PTI ON OF THE RELATDE ART [0002] Due to

durability, lifespan, a thin profile, |ight weight,

| ow power consunpti oh|GHTINGPEEVICESS substances

such as nercury (Hg), lighting technol ogy using |ight
emtting diodes (LEDs) has beconme a significant trend
FIELE» Qhd HIGIDNEENT | i ghti ng and sem conduct or

i ndustries. Cenerally, LEPs are w dely enployed in .
[000%hi t e Tihegimw eatippttehfes dQiligying deviosg qargprising gricro-diodes, and

. .str.obe lights,. car l.ights, flashlights,.back li.ght -
in artifne PoibRend Yevibht comuhidRE Rt aiqEe mith are capable of
: [ [ Lke.: e
beif AR PARY B 0 Aol A St B PP e source
to D@@oveavesuree¢osgettioget |y, and thus, AC DC converters
are required to convert the AC power source to a.--

direct current (DC) power source for the LED |ight
sources. However, AC/ DC conyerters i ncrease a

DE%@B&BH@\I%@HE&_E%ED&%T, CONSUNMe More power,

0003h1is, Eifete’ durai bl 338N & BB PaRtiihghiaby weieht, Tow power
| bej d . L

con§ABERGH ST RIS, i 0 A S, ighin

teclrfé%'ﬂb% Sl ligﬁt Eﬁ}iﬁ?&%ﬁ%dﬁ (IIEES?J\WEWC%& g%@gﬁrx]iﬁcant trend for

I ments Vice are provide

the Mbhturb &f thghidhithgresd seradvmiduesr andhstri@ki t Yo@ierally, LEDs are
m cro-di odes forned on a substrate and a conducti ve

widelyr empdoyed in vdrbe tight gmitting deniansp guididgslightisecai strobe lights,
Jhe conductive wire pattern has, at | east, three volfage .

car ilggésaé&#ﬁ@ht% agko liehb madhiles ifer ddubise dight sopsegsy or projectors,
ource and sel ects, at.;|l east two of the voltage feed

outdit Py ekt Al The

tion of the m cro-di odes and

[0003]'€ PE\Bfert TUEOCLI SN Bitced BATho ORIk PR WACS B ating 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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turning on the mcro-diodes in the |oop. [0005] The
i nvention al so provi des anot her enbodi nent of a

wo p@h225eg3 devi ce, in which a |ighting nodul e cPOPCNS®3/002485
a plurality mcro-diodes faxnmed on a substrate, and a :
conductive wire pattern connecting to the

a power Goliredemd AtlecfAst 14240 t8)d OFNREI NEItESE TBEY s, such that a
el ectrodes are used to electrically couptfe an AC power

portionrafethteorti tio-di axdes- atich thess poyver s uzon duei atelewst ene loop thereby
pattern, such that a first portion of the m cro-di odes ’
turgpg anjthesmieio-dindesgndhadeppi ve hal f cycle of the AC

00 ¢ THR ARGt flsg HoviaBy bb s dmbfgimest of o liahting device,
in BAEE & 3H1Ae Aol Re ol B RBHHEENhidRRYodes fymped om o
sub8ir&fe0- P de s ofdutfe %ﬁfél@&aﬁl %hﬁe@ﬂh%ﬁfd‘ th@FﬂlFé:roF%iodes. At

DESCRI PTI ON OF THE DRAW The I'nventidn can be no
least uiwqy altedestinabirtsntr @C) reedtved sy bse gigedttodelertdieslly couple an
description and exanples wth references nade to the
AC aswepseytcegodibeviniero-disides dishthg oondiictiveg wite pattasn,asuch that a
enbodi nent, of a |ighting device;, [0007] Fig..2 shows
firsGERASHMAT Op &bean}ﬁéﬁrc%efie%%m Ghiedooairie ampoRye Fay cycle of the
AC 1, SRR TSREa8H blfoBRIEE SRt ionel RRnEd B during o
[ [ t [ i
neghf@08 Pl pPIRLSARTBRNEE QB TINGES) Byl Bt et (OC)
eleditdiitsi age devd c®. cOOPL2h B pokvérs suflicd®s alk SRV Eictes by the
substrate with a plurality of mcro-diodes; [0013]
condilgtive vwise patteayr am showi ng a subnount with a
plurality of conductive wires; [0014] Fig. 9 is a
di agram showi ng t he conbi nati on of the substrate and

BRI PSRBT e 1 EigRA WgReS ce. shown 11 Fio. &
beLROIRMRIGH B BeDnd? Rl WM &Sstood by reading the subsequent

detailed description and examples with references made to the accompanying

drawings, wherein:

[0006] Fig. 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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[0016] Fig. 11 is another diagram showi ng the |ighting
device shown in Fig. 6 being powered by a DC power
waousoz2563 0017] Fig. 12 is a diagram showi ng tPET/CN2007/002485
lighting device shown in Fiyy. 6 being powered by an AC
power source; [0018] Fig. 13 shows a lighting device

001%) th Fya i r9eoFng( ' SR io. '
[ g’qui vg%n{{b gsl ?ccadlg ﬁ‘gllitlasglr gﬁnngftﬁtg %%kftlﬁig%td ie?}}gceaew céﬁﬁ Fig. 6 being
povadredbyi anDRT powied; squ@0@0] Fig. -15 is another diagram

showi ng the substrate shown in Fig. 7; [0021] Fig. 16
[0018howsF ot his anethstidiegrateshomangithetiglgingp devicesstomn in Fig. 6

.in Fig. X 2] Fig. 17 shows a lighting device
being Pﬂ“’%ﬁ%‘igvé% BLW%&&‘E%@ [0023] Fig. 18 shows an
[ ' ' [ f l.i ght.i dgvi I .
013§, P12 B 658t BRTHE bRt TN i Fie. 6 being
wRFBO O i kg device with novable DC
po el e‘gg Kﬁglé@g‘g’%rﬂ%ﬁ%ﬁsm PTI ON OF THE | NVENTI ON
[001BPO25FiglHe Sladbwew lighties eeiviid with $109abIAAC electrodes;
best - contenpl ated node of carrying out the invention.
[0019hi s Hesci#pshewsian negevalent tdisciptirdiageamf of the lighting device
illustrating the general principles of the invention

showRdndHgulld; not be taken in a limti ng sense. The scope
nce to

0B PN R R L B S B35 e 7
00§, 635 Shors QBRI Be ot AT LRGHE AT Rce shown i

Fig_ulrg';t 50. The lighting nodule 30 conprises a plurality
of ‘'micro-diodes 34 formed on a substrate 20 and a
[0022pbndukig. ¢/ siows pdigleimg #8hiceowithaniongbieoDithelectrodes;
m cro-di odes 34. The substrate 20 can be an isol ation )
[0028],bst Fig el drshaweramlequivalenti citaudt clipgtsine of the lighting device
el ectt.iC 17[ i,sol ating mcro-di odes 34
shoypdp |1&uil bé@ﬁOOZ?] The conductive wire pattern 19A

00241355 SRR G RS IEELAER L GRAAE gy witn moveble

DC éfectrodes.

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. 31la~31le) coupling the

m cro-di odes 34 to the selection unit 50, and a
w@bwsakisty of voltage feed points (i.e. 32a~32BQT/CN2007/002485

recei ving the voltages provi ded by the power source 40

t hrough the selection unit 50. For exanple, the

ndu v | t 1 fo a : :

(0028 They SRR O L PRUEAD TN EORrsS oppdugtive  wires

conpecting i toy the eivdoictiodes VB4 e of RrRDIFURIctEIi g units 21,
in Fig. 7) or conbinations thereof, but is not IMmted

condhetiee wird&aGte. B lar-dlke) ghtiphgguthe mirra-diodps Bdet® thie selection unit
| egst two (nicrQ-diodes.34 whjch are reversely . .

50, @Bfine ABERlit 9gﬁ/é>|1ﬂagp,fet§ t PPEIHEL-f BRRrddel heeeiving the voltages

proGPE BDTEE B0 o A0, B S 0 LR A 4”567 For cxampl
the SORRSGNE AL P iy BSTLBReR) B syl coppgtive vires

on theesubgasteé 20e 2phaalipbfedrhesveesird ¢0a fs@bmdunt (as shown in

plurality of ‘mcro-lighting units 2 1 connected in
Fig.pAr et teinbinations tidrest, dartak lmeit lirht8@8heite. pogch micro-lighting
.source 40, for exanple, can _be a direct current (DC) )
unitpblvepmyyisaseat lgastatwe mirprdjodas BdnwhidiCarpoeeersely connected in
1 cr.o-,di odes 34 can be |

parelRn bt i%?ll%aﬂ}rugtpd S8 otk g@sv@pkgﬁé%g&s‘?'eearéﬁ%?cro-ﬁghﬁng
unit Do0h 388 pYpREGR ol chin UneerpRos 4R8I /34 danpgoted in parallel,

; 1T 0+ E H 1ditin ' r +{d s DS S
in SR ThE SHABRbaRIl) ARl ol SERIRIAESSY on the

substedte (e chreds@ bendenrdteed 26 foaacd ptemnies tof idciorHghting units 21
sel ection unit 50 through correspondi ng conductive
conmgated i3 pagaidel ex inf GoRkg}patedledel ection unit 50 is
coupl bet ween the power source 40 and the lighting
(0028 qul iﬁQQOVE%W‘&CPi‘ﬁb EXgMRle; SB1r aaigrqcé PrEsAtdC) power
souf L BN AEBHAN, Aol PRt 8, 8L S cCOTHE NSO MiO88s 54 can e
ohfh 6T ' i il S22 4; | ' ' :
lightthg" 8rdrh&is @9@%‘16 %fvéﬂlﬂﬁ égg?eﬂ?n% ) @ﬁa% %@}eﬁgéit mSh-linearly

serects at |eaSt two age poi
accotding@ee di et QPR ativ2 ¥odaeednd Fep eRlagsplehthe/ ﬁiibﬁd};@iodes 34 can

provided by the power source 40 to the ‘mcro-lighting
be mitrosLEDk (liglduemnitting deddesi) edt mutteids edepdiodes), but are not
such that a portion of the mcro-diodes 34 in the

limitad theyets. « A shews, thghtaligeufiads poinks A3, sawbr connects to
I L R e O
[002%]OI t ﬁ% Ls%?éjctﬁ)?'f Oht s7%s %Bﬂpi‘)’e%f befFeSFHES Eo%%é}ys&ﬂ%e 40 and the

el ec
lighting module 30, controlling the power source 40 to provide current 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.
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unit 50, voltages, for exanple a higher voltage (VDD)

and a | ower voltage (GND), provided by the power
waousoz2549) are coupled to N micro-1ighting uni PGT/2N1007/002485

connected in a series through the conductive wires 3la

and 31c Hence, the N mcro-lighting units 2 1 and the

[00@\?)’ éﬁ ‘Eﬁ% Qfg)ltfa%ferfe@dl PRt ﬁ@gﬁﬁ 3‘2’]:%1%%@8&%1"& the selection

e conductlhve wres

unit350, afcqt Ifod éarhplest h &% | g¢ $.d( 5Ol
ms hown) @Ee power gourace 0 reggggtel veP?jﬁ?f dtﬁ ower voltage

(Gbﬂb}yeprcsnded eylthe poaverAoyroveil amicoaplddito Dothizmo- hghtlng units
series of N mcro-diodes 34 are forward bi ased (i.

21 qaiestedil) astes ﬂ@oughttbgé:@rkdﬂlctwe winest3 lanand @nd Hence, the
el ect.,rades are negati tive

N iyl eERe et B andc e, S MpiRed ol vb lhap fihrough the
conﬁv}{%@e %1ré§1§18%‘ﬁﬁr3 POU & etlf'eoco%étgf e%ﬁgég Y %agﬁhﬂc are coupled

er series o m Cro-dirodes I ased

to ﬂr‘st 8nd ééébﬁ@%l‘é@@ro‘d@@'(nbf‘%h&ﬁ}rf)a&ieﬁiéﬁow {adﬁiréé ANdespectively.

second el ectrodes are positive’(
If ti’negpbwee gource 140V isr anpdoli peiner suafceQSt}rwrbmg:)mheenes of N
ative half cycle of the power source 40. [0031] If
mlcr ipdeted4 soarforwacd bsagsddmepéumeck@u) pder the mittagfm of the first

serie f N cro-di odes re forward .bi ased (
andsgeead e g?f) e EA e é‘cﬁ W) eme posivedhg. slagb}]aespectlvely,

s 5 EPED B0 B BRI Op R comay,
the ﬁpﬁe{]%#}% &y ?&o(-!ilogies j4inpe oﬁ%rd"’ﬁﬁ{éeﬂ?ﬁ VO{Lfrggﬁstm) when

rst an second electrodes are posi

the neliagesy of ties fest diukkacorl PERZIrodee aré positbld Aiae HigRY, and negative
poi nts 32a and 32d are selected by the selection unit

(i.e.3ow)vmispegeecly; suched diyring thepnegativo hatfecyie arfethe power source
coupled to N+l micro-lighting units 2 1 connected in a
-series through the conductive wires 31la and 3 Id, such

B R e
RS54 TSy phd 1 SBRSISS U PR AP fplad of e i

: re
and Fs‘é\é@ﬁdsél%ﬁédé@ ak€ TRBGtiVY eiﬂéio besnfdéeré%?sé@’g?fé%l ©nthe contrary,

is an AC power sourc€, the tom seri

the uppeloselmesief N4niore-fiwdear bi@gedviid biasedr(ied, umhed on) when
the \A\A/qoel?aéehse onOItItagl gle?stOfand second electrodes are positive and negative
respectively.

[0032]  When the voltage feed points 32a and 32d are selected by the selection
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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the first and second el ectrodes are negative and

positive respectively, such as during the positive
whaioB/0z3563 e of t he AC power source. On the conPCELN2007/002485

t heupper series of N+l micréo-di odes 34 are forward

bi ased (i.e., turned on) when the voltages of the

uppés §e°ﬁes%‘fﬁgﬁ?%ﬁ9r<ﬁh§d§ég@@§r@?cﬁw@ﬁﬂi Bi%l}{%de ?ﬂg‘l’ ?ﬁg%&i]' dif) when the

respectiv suc uri ng € nega

volt@bed BE tINCTROVEI] SECEIEE eldARRs Aketipdsiale valdynegdibie fdpectively,
vol tage feed points 32a and 32e are sel ected by the

suclses dutingrthenidgasive hedf twglesoihevA depoter sbarqower
source_40 are coupled to N+2 rricro-[giiﬂ%hti ng units 2

[0033bnnebitsanativelys siicasthenyeliage fons poinds dernendwlesrs selected by
e oot b o el B AR B couped
N AR s 5348 ] SR AR TRL Sprctive wires

Ly : |
31a O@g&@é,%&ma@%é/m@anﬁ% 1@%@% uits">1 and el r%&ggr source 40

m cr o-di odes 34 connec an be Vn+ 1 a

fornegUbwplthrdugh thestenduotdld agresd 1 Neizd Biler o- di odes 34
connected can be Vn+2, and so on. |f the nmagnitude of
[003¢he pborrexemples anoeqdiviadery whthstand vedisigeab€d¥ micro-diodes 34
w t hstand vqltage Vn+ 1 of Nt| m cro-di ode 4 . .
CONRRSFA SPBDF 1V Be R RUIVAIES aVubsia VPlesse i cmiciargiodes 34

confFh#95gheH, POVALEL 24238, B THED, . Dstebd hage of n2
micfHHEl[cS’dés' 9htddihedhid Saf Be W@ﬁg%ﬁa %6‘ oh, St h{Hg?HEUHe of the
the conductive wres 3la and 31c.” Alternatively, |

powehResoiatt aiess Plegyithied the eheirAver veithkiaed 4olexgeedin+1 of N+1
t he equivalent withstand voltage Vn+ 1 of N+l

micri-diadasi d4 esnBdctednnessiried, the selection it S8edebexdtts dhe voltage feed
unit 50 selects the voltage feed points 32a and 32e

poindsici?a mad 386t ipes thatovolagenyprovedeb st thepewengoaree 40 are

1 conpecte

couigiod¥ hicstateit oitsoat podositeddng serfeimsohgh the cBnductive

wineE| Yog S, ARG R0 b0 B8, GaPaEd GRAGUBMAP T Bfer soure
40 BYcdd¥e tROVEquivaldRIYifistass Oﬁ@litﬁgeh Pna1r efalNHansfiidto-diodes 34

bet ween t he power source 40 and e equi val ent

conngdtéd tinrseries) tlegesleofionhenitisdr selécrdde Bdltagn feed @dints 32a and
series, thereby solving the variation in equival ent
32e wiuchsthaidvelsigesgpresideddbyythee povmndsitee 40 creseedpled to N+2

mlc%gaggbngﬁng% gjmh %lrsméacntghhi%r a esré?f)e%i tﬁgﬁgﬁ f‘chte hgorllch?crngen Wires 31a
and 31e. Namely, the selection unit 50 can select voltage feed points to 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 lighting device 200 is simlar to the |ighting

device 100 shown in Fig. 1, differing only in that the
wo e@h22563 nodul e 30 is divided into two |ightiPQI/CN2007/002485

sub- nodul es 39a and 39b and7 t he sel ection unit 50

selects at least two of the voltage feed points

the %F’c’f@z&ioﬂ‘ég h%g; %}oﬁgﬁ d ct%%u ?ﬁ?es‘l Qﬁ%@?ﬁ%ﬁlﬁ ?(IJ Jhe selected two

tages tothe mcr I 0des rougn con

voltaige €8eé poieetReotdinidhe ﬁa@{gﬁﬁh@é dfWae RIWagsfieed.

poi nts accordi ng to magni tude of the power source 40.
[0036p 036} oF mxaex@lepties lighéinig miodude Ifocoingrides d‘gnn'rdgeleﬁgmmg units
mcro-lightjng units 21, and the |ighting sub-nodules N
21, uand e Qgiatlsgb sehcnodylgs i wWds 39 end- 13%nteasd wamprises >

iR, 550, b Bk m S Somprises v
wicRRAUIEL AW AR S SbIGESHD. o FAAE, it imied

g opmehacebbprenl 1O gIoesgllG RS 190 may

congrisecdifferennihtintiers effecindcrocliphtiaghiadts Pbi nts 37a and
37c, such that the power source 40 provides voltages
[0037b t h&Visen éhe qbwet sayecef 4@ds pdCh280%7ahanseledtion unit 50 selects

ol B o i o B B s vt
o (5L SRUERNTS Tl PRI, 9T B STs WHR. 8 vi Yipand 350

IS0 p r h ugt i
NS USORLES L TR S08PALL ORI BRI (081 and second
electioeles (HoogRowdd ofithefpywar shilrcasdrdspeciedlyomd Weentire lighting
the voltages of the first and second el ectrodes are

mocdg a0 amed &meippusirtsovece 46 formi a/ bdop throuighahe dwnidugtiveevires 38a
negative half_ cycle of the pawer source 40. On the .
and c3ff-r al\il)‘?ﬁoﬁhéh@ﬁ?%m@eﬁr@ of N mieiudidagedd sareaferward biased

15 R R S T BT B v
: ' duri i f |

. LI I A -

40. AOKINe domrays! esd iuﬁgeid Qetie® QG| 1RFdre-ditdRe y@bﬁ%‘%rward biased

feed points 37a~37c such that the power source

(turpedvndeshswthagedtapes fiehwifirst 38ds38ondedeeeddoehse negative and
and the lighting sub-nodul es 39a and 39b and the power

posiéiygrrespactivalysao ab coping theqpegitivadatbeyeletafipower ssurce 40.
~ ) th i.ght i - podul 9 d
[003§ﬁ2 g%nl: rgﬁ))é)gzv logc’)urcee46 Iig Ab”%W,’ tHg suele(:ecusor? u%ri]t 50 selects

three voltage feed points 37a~37c such that the power source 40 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)



10

15

20

25

30

forma first | oop through the conductive wires 38a and

38b and the lighting sub-nodul e 39b and t he power
waousoz2549) form a second | oop through the condPCT/CN2007/002485

wires 38b and 38c. Nanely, & he conductive wires 38a

and 38c are coupled to the first electrode of the

and pcﬁ%’el'ioﬁ&‘lﬁé §§riéso ofand’ t Be i e, 3Rb3iss; C 1@%@@% ?%l%—module 39b

second el ectrode of 2t he power source 40.

are Wopwiard ebiagsd Ofturnéd o) di/betesthdd violtalo8 bf el #ist and second
sub- nodul e 39a are forward biased (turned on)and the

electrmdes ars grosesvenand neigativediesplectivilyj sudthes ldughtg thg negative half
sub-mpdul e 39b are forward bi ased (tturned on) when the N
CYCI‘@opf;%@s pewarhsoysaes fHlandOBetish costeasyy dhesbaftem series of —

michEHIAAS 1h MRS SRl SBSFR 207 S e SRS of £
_ g _ . e ~diades, .
micfpRLGdLy 4 WL A0 SUbERRle AR LR flased (umed
on) WHIOtHY @@l@%@sﬂof the fgst! driihéd e Pelecirodiel ardWRadtife and positive
both forward biased (turned on) when the vol tages of

respebtively, suchrd droanthepesitivedes f ayeleneiis pewandource 40,
ositive respectively, such as during the positive

[003g]a| f Thusethsf lighingaiesrice ddcseleots awapgromtiate, ladpeaccording to
e el YRR A S Pt with both AC
2208 G0 R EIAYT o SRR e i v 850200 ol d50the powered
witlP@BregoWek rbo%’c%ﬁs pg%)%gr\&,@%? if fid g%%cﬁgtc g4rg R€a DC power

power ource r sourc

soureel tlesboftol sarievofiNogasra3dicded 3pnv@fsrvwardskidséd (Be. turned on)
turned on) when the voltages of the first and second

wheal thet vottegesaiod thegfirstvandirsecpndi ¢levtrodes pretnegstive. amd positive
, .the upper series of N mcro-di odes 34

the contrary
respapav el wardh bihss &@ngrary, the yupper seyiesneh Nhaugsy-digees 34 are

forvfhsge Bianed, Eheectien o0 oufieh’ B vollaaaRogritne” M3 and second
i t il it 1 As shown, th
elecfBRRS e Bbsfifve i AELAGHL ABRNELED, 2Ot on oni t 53

[0046nd aFidg?U3 Rifowdiah embotifherdesf ithé Gl ﬁhﬁg%AisS shown, the

coupled to the power source 40 to determ ne t

selectagn ivnit 80 aon e sqmome idsmtificetid vmid5 3ol ain pgityut unit 54.  The
) enerate a result signal SM The output unit 54 is ]
idenéidiggtion it 8 dewepupladr de tte grvehesoudent 4 i atdetermine the
magﬁ]tiufdgggf tl}sq%gi:}}@:r;/s%%cg glzlglaléa ?aﬁ;tpg?di%% y rge%%ya{tgea Lrlgsutl‘? signal SM.
The output unit 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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according to the result signal SM [0041] For exanple,
when the power source 40 is AC/ DC 220V, the

WO d@aefsbrati on unit 53 generates the result sPQNEN2RA02485
to the output unit 54, suchethat the output unit 54
out puts the voltages fromthe power source 40 to the

[0043}9r gg&@geﬁ’ gllrl]%?’g%’& %ﬂx ? Q1A ?sh%é‘ d f(? rtl\?\% ?@&ﬁ%@@ﬁion unit 53
gen@%@esSﬁié AsRIlC ?ﬁh?@MQofﬂhésé Vtgﬁ@' Lﬁﬁ@%dsﬁé@%é@@ﬁ%tﬁﬁou‘c unit 54

ower source 40 respectively and the entir

outpity Ithe n@olmwghsl €ro30 thedpdwer povece gute seldtéd N‘ﬁlwgeof&ed points
t hrough the conduct | ve wires_38a and 38c.][0042] Wen
37athéc (@gtwgfs&m vares03 Ba~38y.DcHanee, the lightmg suk-amodules 39a and

05 58 KOS B n doba HpRuh B Rt vives
sS4 20F AR RO Rt 58a ESAEAY LA 10 s

eleciidge! bﬁmh'en \A%@fi‘éleeﬁoe’%ﬁdagﬁe VReadgptRec o a second

source 40 f rmt oops throu t he conduct Ive wre

elecBBde38LCthd-poweramiree 40he Thadigitinke ublmédﬁﬁeﬂ393(hr1318ﬂqe power
are coupled to a first electrode of the power source

sour4:e AGrormhe firstdodgbthreugh tpeecbnduciivwewint 8Becardd8b and the
sub- nodul e, 39a

0. The ligh
hgh%ma StUE osiie 395 ﬁwopwgrnslagrée'r 40 1 fopme ﬁwczndg}oqm@rough the
duct d 38b d the |ight
COH@‘{}%D?FEW{}%% %gﬁﬂg&?%:nppv\er ?gurcee40| ?orlmng second
[004%5]?0'0 Ff% %%Jgﬁ%%béﬁ%ﬁ?ﬁ;’ ﬁq?%lﬁﬂ% ﬁ@@i 5:[ Ooﬁg]shown the

lighAfig eebe 300%8'5&191'1‘1%@@ tH@‘}’lgﬁ@mféo@eW%eSl'Uv él?dwh%t}'"ig 1 differing
Ilghtlng device 100 shown in Fig. 1, differing only in

onlyt hat théte the ghghtlggnmdmxﬂwleSGOCmmmplsm tthree liglging ngub-modules
sub- nodul es 39¢~39e, each conpri sj nﬁ a series of )
39cd e, ceaaly RO ISing t3s smes afidnicre-kg @nguumtsuault apd the selection
ts two o e feed 3a 3

f h
unit aﬁeﬁf’ﬁfé t¥emer t }é%NP gﬂ %416\9’#1&"@ ”{tﬁﬁg power source

40 gRidet LRGRey fo Ber ittt RS ?‘*&B@u@ﬁ %%i optfigitd Bnductive

ereécé@tﬁﬂéd’[gdtt% ﬁlé)%}%rcte?i?%v'ongo&hgeafeeé oﬁ’ﬁs %@Mﬂm@a@ a power

m cro-1ighting unit conpri ses at Rast
settingaignall SBes A4 shbirel) cack mrrorlsghting amie2 1 @d)rmplrlses at least two

parallel, but is not limted thereto. In sone

micmfﬂhzdmeaﬂswmduarm wversalyhcomaeaied tin2 parallel, Augois not limited
thereto, rfn some embodiments, each micro-lighting unit 21 can also comprise
more than three micro-diodes 34 connected in parallel, 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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nore than three m cro-di odes 34 connected in parallel,

in series or in series-parallel. Aternatively, the
wor@so22sdes 34 on the substrate 20 can be coP@ECN2M7/002485

to forma plurality of mcno-lighting units 2 1

connected in parallel, in series or in

whegg&h@sfoq@{ Ll ot ﬂ?é ank%h%&daeegﬁﬁdgé%fé ﬁegédi%%@g positive

represents a first condition, ectionunit
respeetioels. t On thet egetrimg dtlroibatond 3skradid o¥3miarsidiodes 34 in the
. .couples the conductive wires 36d and 36a to first and
lightimgositb-sredule dfssawst farmeard dviesed Giue.¢ au@dr @spetienvhewoltages of
ﬁnce, the p r source 40 and the series of .
the firetr g7id sepan éleeeﬁ‘ €5 a1€ PRSIHE INGRLZAdVE tespasHivesy.39¢

004sfe " REhER He b i SET TS SEE S5 GERkTi Y desertnd Bondition, the
selegribﬂel?ni RLYQED tﬁé‘%o‘fﬁé&aﬁgg Rintd834! B8L 3§§10§8 es the wire

i
ectroaes are negatilve and ‘positive respectiv

36dttoea €St ERCIodENS Bt hOWeB 8bLRE 90 HMdCESuHesdRE wite 13®a and 36b
the lighting sub-nodule 39c are forward biased (i.e.

to theiseexhdealectiode ofthevmweygssuet 4he Henst, telpswen sdurce 40 and

el ectrodes areggositive and negative respectively.
the pengs pivnigrorhghtiagamitse?{ itngthsi hehtingmubeprashdai3dcaform a first

o L B B B A P U G it i e
: i nst de. of o

N Y .
34 i@f tHBoROWBht iAW N uIEE BOR: ald '8 JRIONRY f&?ﬁﬁetﬁie?iﬁgec?gge. turned

the series of mcro-lighting units 2 1 in ght
on) sutemtituyelt89es 6Dtls frdti arsd seannl aledtidiesprearegatvecmd positive

40 and the series of mcro-lighting units 2 1 in the :
respectivelshg Oubthepeeimizangdhe dratfemsserasdof nupro-thedasppérin the both
. eries of m.cro-diode 4 in.the th I'ighting
lightigg. Hrinediientde Aadsaad e wgﬁne%égae(,iw@ed on) when the
e volit f the first and second .
voligUETBF AL i EARas R s Phel e BFodRyE Rspectively.
e c I s€bi ] =i odes: .34 1 Ny
o051 COMSTKe, BOSCE AT SFELEE S¥ (AbERG RSt ledfliion, he
selebtiefamhif selects thernsithgecthedintd 83503 3@a@d @uples the wire 36d to
first and second el ectrodes are positive and negative
a firsésplectrodelof e Posyervienrceh4 pavibrcosiplies tige sivigaal 668 6¢ to the

represents a_third condition, the selection unit
secand] efaceradkeot; 81 powaresrgeidl.s Beacesthapewessuusse 40 and the

seri%ggvﬁ\%ﬁg%-ﬁ%qgé{)g ﬁg{ti,é ftén %%gi%ﬁ%}eg) g{llﬂéﬁgdﬁfe\/\%c TOtm A first loop,
the power source 40 and the series of micro-lighting unit 21 in the lighting
sub-module 39d form a second loop and the power source 40 and the series of
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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second el ectrode of the power source 40. Hence, the

power source 40 and the series of mcro-lighting unit
wQ2msiozesehe | i ghting sub-nodul e 39c form a fi rBCT/CHR;7/002485

t he power source 40 and theiseries of mcro-1lighting

unit 2 1 in the lighting sub-nodule 39d forma second

[0047100P BREs tihe 15@1{1%5% ﬁgﬁfldé%@@ cﬁﬁl%ie! i\fe@ﬂzitﬁgg ;Brgg or more series of

m cro-1idghtin in the ghti ng’ su ule 39e

micrdoslightinghiinit 2bap. adjost ligheilngstb\%‘is thereo ft accsiddgie so3he power
in the three lighting sub-nodul es 39c~39e are forward
settingagignall SPe. Kor axampls, thearowae settingasignadicantee gienetated by a
cond el ectrodes are negative and positive

.and s
: SWltgﬂgkgeg?W\‘Fély. On the contrary, the bottom series of

00482 0. & s P eabBhGEna PO WML HRVIGE, Anghown, dhe

; t ' ckfHo

ightff 6% 0 ROulhish SULIBRNE BALEENOA P sppuce 40, and a

seledtigiturtg 3BV The3powenrsodetect( cahybei Adife Qirré® €DC) power
series of mcro-lighting'unit 2 1 to adjust |ighting

sourpeyean tdléerdng aoenti (#gC) opower peverceset liheg Igilgieg module 30
SP. For exanpl e, the power settin '

| b

COmyEises &t RIgrak YaOEWipmﬁdm@d%e%gbr&?leig]q%sdg{] 8 sgnb@wgte 20 and a
her .embod f a lighting,.device. hawn,

condfighid HFRaRHERt 608 csiperLbe B bR SHoder B8 The

substMEF %rnggreld' n igB 115 SLESIrAR PP%&%&I SPSARYEGL capable of

sonrce I'rect curren ower source,

elecﬁf[beﬂl}l RO AN S WhicBAIdi 6 s 3pOVeR4 SQuhER-ddAMey. | ghti ng
nodul’e 30 conprises a plurality-of m cro-di odes

(00494 _1~BHe &dmaluttiveowie paftstr 408 20ngnises & pidraditiyvef conductive
Wi re pattern 19B connecting to the m cro-di odes

wireg43 egunedtingte thamicrcadiodes Thnl -t dhin swbaserigs of micro-diodes

and BBt it Eh 00 254 BB SRELS Shic 50, and a pluraliy

of vh3Rk FEbT potus T3 Ay 3P CBRGHE b Bl RREhISi8ed By the power

sourE? G CMrB%gB%He'“ %e?cﬁ'bﬁ' dhpdey 343-(9f%§{a§1ﬂlg, YK SSidiRSive wire
of m cro-drodes and coupling the m cro-di-odes

pattéth_19B 48 bo foiaed dyes bilwalipidf dhduriideavitlesrdl theysWhstrate 20,

vol tage feed points (i.e. 46a~46]j) receiving the
a plraligeohravridisdiviey wires pofiea swhmoant022 h(shahnt e Fig. 7) or
el ection unit, 50. For exanple, the conductive wre_,
comgmattmrw flogrepdn by isonpedimited theseta.i tlp spme fanbedipeents, the

micrvg-aﬁ)sde%rbi_hﬁff_ bhthe s%%’strate 20 can also be connected in parallel or

series-parallel. For example, the micro-diodes 34 1~34 8 can be micro-LEDs
(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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a plurality of conductive wires of a submount 22
(shown in Fig. 7) or conbinations thereof, but is not

wo pemsezafes hereto. | n sone enbodi nents, the m cPOF/AN2®2H02485
34 1~34 8 on the substratei120 can al so be connected in
parallel or series-parallel. For exanple, the

conAb&Ea-t8l Bdea (B4lkTRMSBATN 2R tﬁb%(ﬂté‘%f Céd ;ahg,s 46a and 46f are

emtting diodes) or mcro-LDs (laser

commtedltmthedx&ﬁecﬂr@de [A0B0] The sel ection unit 50
sel ectively applies the voltages provided by the power

[005¢bur cEhaodentifisetivol lﬂm@eﬁ determmas sviActhen 6 et;gower source 40 is
d whet h th 40

DC kGt 2adraien & dsogBis ftaééﬁ@ewllﬁ'ﬁ?@ﬁgt tselgion units 44.

e P e e S0 S E ot

e e R, R s o o

soumenﬁt@ @hddhtaOACh elddfirlecACIotte iddThte D® s¥@idlgage Theeolation units
poi nts 46b, 46d, 46f, 46h and 46 are connected to the

44 e ednqdﬁdobetvm theh@omducuge Wwaedpatvemt 4 9B andnthe4®C and DC
|l ectrode ACI and the volt age

areconnected to the AC
electiodes pdirbs Adsh FMal 4erd b6 % opletrieadly dseldéingothe AC and DC

cocfsigh 100 AR AP B TS0 L GBS0 888 b i of e

e ned result SC to control the
con@FANEHAR: FadSCIIB!

SO 4 The inductor L Ois coupled

[005DEt V\/ele@r Eﬁ@n@ﬂé\ﬁ{)vh%‘ﬂuﬂiée GQeanduirbe 40Ci Tt ﬂf@ﬁe@gndned result

to isolate S|gnasan the capacitor COis couple
SC bentrelnthentsopatien enty 44 téOclavttidcdity Adletettio @de edéttrodes ACI
to isolate DC signals. The isolation units 44 are
and G‘b@@l Er@nbéhmtageefez@@omts\%m 4Ge,p46f end 46Bvrite electrically
C an;fI

coudiigs e Saftegs: Gl aaing 16b-Ake 400 4R etbrio JDGalcetrode DC1
and £4€7 ﬁ%co?ﬁ%é?cz & I{ﬁoﬁ'@%& Vb3 VS pIS; POWet Yource 40 is

couf¥a@nBlie V¥ YRlis 268 26:496} %nﬁ)qﬁé ﬁﬁough thi inductor Lo

determned r sut controfs the 1so on un

and tle @)€célecratleyDTCI9laaidettehowér eb&age qdes, BMDang cdupled to the
fromthe voltage feed points 46a, 4 46f and 46]
voltage Ifecd4éd, rd @yl 46d mﬁnsp ghongh thetRge ei@éanmo iD(ﬂ% Thus, the

miciogdieizs 323@46%?’ Aha Sl e (it orven biasede (tumed on)
1nd1{7}%ua[ly58 "§R B3 power source 40. Namely, the power source 40 and the
micro-diodes 34 2, 34 4, 34 6 and 34 _8 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
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coupled to the voltage feed points 46g, 46c, 46i and

46e through the inductor LO and the DC el ectrode DO ,
w@paskesed ower voltage (i.e., GND) is coupl ed POT/CN2007/002485

vol tage feed 46b, 46h, 46d1and 46j though the DC

el ectrode DC2. Thus, the mcro-diodes 34 2, 34 4, 34 6

and %{@2 %éLg%éagSvfe&’ rs%f&e ) Qﬁﬁﬁg ] ‘ﬂd%ﬁﬁjvé)ﬁ)alf 6}%18 'o‘}“cﬁﬁ é%wer source

r source 40. power “source

40. al‘IChd be&ridy of anitirecdisdad 32, 534448 %ﬁ)l@’?ﬁd%geﬂ ‘(m’ﬁned on) and
four | oops by the DC el ecfrodes DO and DC2 and th

the anitoediodeswddelpadt ér arelgBVerseéy biasddc (furacdi Déﬁ d)}mrough the
the | ht| m)dul e 30) 53] the contrary
Cap%%@r;kl% Dr 86 algeirotagA @h@wamﬁébe oSy ScBtos 40 during
n units 44 to

|
a nfgtls eﬁ@ﬁh Cpeled) G RE BB Santreocl chiiho o sesips of the
~ o h
e 15y S8 £50) Gy SEALS e v

blasé@lmaﬂﬂntlb‘ﬁ tM@'ﬁG’W@r seartepapnt fNékﬁé NghedBbwep sb’lh@cé’\qo and the
&

el ectrode 'AC2. 'The series of mcro-di'odes 34_1~34

micrar-diddesvdd dl 434 sk i twoeld ops )oyathe Ah?eemctnmledlfb@ésand AC2 and
34 5~34 8 are reversel bi ased Qg&;ﬂned off) through

the cpaduetbaeiviae pa@ranb he.eACndmtived sergcoantheabzhsing module
the power source 40 during a positive half cycle of

30)the power source 40. The series of mcro-di odes

s A I A, e e o
sourgk40 id %%kbﬁ@ afhdP@eh! Sy g gd&ﬁeﬁ&ﬁfc‘%c% df€Sorresponding

ACl and he power sourc ring a negative

electraldes AA/Cllg Ac(ﬂzt e p@)ﬂ@CSCaUc@@dﬁ@ toltius defermified iresulef such that
the mcro-di odes 34 1~34 4 and the series of

different wolthgd Jseézpoﬁnfcsmﬁl be sclestedifor differedt typesuofi pbyer sources.

r sour ¢ce Nanel y, the_ power source 40 and
Thupfheh s dsese 380 famb%pﬂwdm 56p8 apyA{hpoyer source and

des. AC
a D‘?@%Cvt(éro%&fresn‘aﬁ@&)qu}dl{l@g A P RBET PG e b PR g8jVer source
Con&d&? In operation, the lighting device 400
erm nes whet her the power source 40 is AC or DC and

[0058]hen EUpé eshdviie a‘?p‘é’ﬁ{bcﬁﬁﬁ{e‘iﬁ 4P o Qigl@ILHRIME. NJAs shown, the
el ectrodes Ad, or DC2 according to the

lightieg elevice000ds Lsimﬂasmlnhds hizhtidiof derieatd00cshage ifiddd. 5, differing
onlygg'lg E}E%S%Iflen 1sboeiatsigllr1 elfr{r?sd 42%2&%31&233 ne{nc{ 3‘&?5 SAglf eleg\tq%des ACI1 and
AC2 and the DC electrodes DC1 and DC2 are movable rather than fixed.

[0056]  The lighting device 500 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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Thus, the lighting device 400 can be powered with both
an AC power source and a DC power source w thout
WO e@aioedsnyy AC power source and the DC power SOPECT/EN2007/002485
conversion. [0055] Fig. 6 dghows an enbodi nent of a
l'ighting device. As shown, the lighting device 500 is
Bhai | ar t [yt hAg AGe Vi hpnFi 5,
el iatyl e | DEGARO e L ARE, AT DOZEAC  and AC2 are

mowiBly tdigpassl ohetiCsabardum dES tAQorﬁ?Ibté%eaﬁghﬁﬁg &vice 500 as

el ectrodes DA and DC2 are novabl e rather than fixed.

shoywndadigTbe |i ghting device 500 can be forned according
to steps as faollow First, as shown in Fig. 7, a .

100531 ur st shoorn ok . bdbs B! elegirogiearRCilornédD6R serving as the
ubstrate 20 by .normal sem ductor processes in

posiiyRcand meeanyFelarsades 83 o DL PovigTes iR ddPE 4xpMRAlGothe power
. r' g t i S a « O .-

sou BBV RN LB B AR AP ey 45, and thus,
e : e N i

@ highee LoRage o edt e o ADORT ey be applcd o

the 8oltags fbew puinB246¢ 1 466, pbiusad i46e aid achsvet i/(qha%é (& example,
45 thereon is provided, and the substrate 22 wt i

GNI) of shel¥dqowsar so@eegniy bei anpdinsdtoothet veltagd fivadhpoizizs 46b, 46h,

464 sk Slerissd thrdDh Bpoe Suwes Juich g meicapuiodSs 34 2, 34 4,
34_E RS0 PuC8 Aol pROQEGIE. Be.oeddUl T emBIBRAIER A0 34 4, 346
and@@z8%%;i£'§§§iﬂ+cuvﬁhﬁﬂ’ ed on the submount 22 to

the Tightin

compl ete "devi ce 500 as shown in Fig. 6.

(00580057 A Iteenstiealy, a8 dHawvn ki, Fidel DGR BXCT redeepodéd I3OU and DC2

DC2 serving as the positive and negative el ectrodes of
servandas poevacgstive end(fasitiex alqgutmdesif thedleC sower sodfe are moved
re.myyed to_el ecgri cal|]y couple to the_ conductiyve
to eigctrdcaliy comple tafhe ewiighive wies e adithes gl lower voltage of

of the DC power sowr be, appki gd t.0 t
the P baRlerisd0arsa B A6g1cade CHaIOINE RS0 BRI TPeud0e, 46c and
. t )
461 RAEHRIEIRHATRY 510 9l 15,05 BOAEDe SRUIFR e votge
feedadifi@l 46ifentsh, 4B BadPaWB! SOMATErI9NdheN®ower source and the
mcro-di odes 34 2, 34 4, 34 6 and 34”8 form four
micjoodirsiesi 3d. 1, €xElB,084t heamd 3b-Hifodm Foup,lodhss.i.e34ebch of the
. and, 34_8 is biased individually. Lo
micro-diode 34 1,34 3,34 5 and 34 7 is'biased individually.
[0059] As shown in Fig. 12, the AC electrodes AC1 and AC2 are moved to
electrically couple to 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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[0058] Alternatively, as shown in Fig. 11, the DC

el ectrodes DO and DC2 serving as the negative and
w@omBR2se3 el ect rodes of the DC power source arBCTON2@7/002485

to electrically couple to ttke conductive wires 45, and

thus, the I ower voltage of the DC power source may be

[OOG%F' 'ﬁ{jtﬁf% éﬂﬁ)e\rﬂ‘?l\lllltg ?Zgl{e@g%mﬁigggw 5066&1e€’t§°dﬁ'§&em sets of

and a hig ower source nay

volt@%@'fe@d pointh oy ehdvag flred @oéletEodes A@Qban&@&@m@nd the DC
4b6d. Simlarly, the power source and the m cro-di odes

elecaodes B@lSancBD@,am}Bﬂla’k therliglfting dewiges500 .can, beaolwered with
of the m cro-di ode 34 1, é4 3, 34 5 and 34 7 is blasg
both aa.ACdpawey soqugosgndaa T3 omwreh spugce mthqmere,q@wmg C power

sourgg 351 BTG nggaﬁaaf‘%z oBhYpRRET s Puft, begdissuibe micro-diodes

e GRULESHEIIAANy O 9 1 BORGFLS ATt toe can b

10valor1 %elmﬂceand the AC power source and the series of
cro-di odes 34 5~34_ d between the voltage feed

[0061)]0| ntBi flGB ahdwibianbibiem embediment of. lighting device. As shown,
m cro-djodes 34 _1~34_4 in the first | oop are forward
the bighting c’ceivw@ 690ca01nprlsa$g aplirality ofanticrrdiedgs 34. lf% 8 formed

of . the A sour e and t

osjtive cycle r
on 42?% Hrafe oK %w )3@ SUPRIOUTE 24b 3R 3 60B dasiave amﬁrnﬁttem 19C

R R Al s
modulé g0 @; WAZ i eYE 427}5%1 \ﬁﬁfbhsﬁieeﬁfsttﬁthg %’éggotrﬁg&&f:ﬁ%ﬁe module 70

pol nts a, 46e, ’and 46] to coup C power

and s80r cai:e[ R6UdblyN dibpesedibedi thnt submeuhi g4 ng Tdevimécro-diodes
500 selects different sets of voltage feed points by

34 hed4 ng arheclaciriaiadlyt conrsctad toanarragRomtinigt bendative wires 47 on
ch that the |ight devi c

|ectrodes DO
the symennt g4 %@eﬁ%cgﬂihoa&nﬁ methedpovere ét?%@cﬁﬁéeanodule 70

comprisBa ML A Snadd A 2R o SuBANS of SgRohdortions 74,
in V\’Hlarl %a@hQ%SPa@n Bgﬁ?&?@ﬁ' ﬁdﬂﬂéggy‘gde b¥t¥ed P oPX P& trodes 72 to

urce Wer source c a | ow voltage

elecﬁ%’eﬂ isd18R6&1o Fad%céfﬁ. Ao caddEheEm. e”W%ﬂTﬁ{E AE@ edectrodes 72

lig tlng devi ce shown, the |ighting device 600
in theofitsticdestrad@oddlet 70 afe eiectmea:li}odennééteﬂﬁﬁ#h& doduedive wires
on_a substrate (not shown), a suanunt 24 with a )
47 mﬂmmbmguwt 24, the mierp- o@les 34 1~34 8 are connected in a series of

the lighting units 21 as shown in Fig. 14, wherein each lighting unit 21 comprises
two micro-diodes connected in parallel.

[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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(i.e., conductive wires 47), a first el ectrode nodul e
70 and a second el ectrode nodule 80 (shown in Fig.
wazgog/ozasexwhi ch the first and second el ectrode POTGN2007/002485
and 80 are novably di sposedéon the subnount 24. The
m cro-diodes 34_1~34_8 are electrically connected to
C n [ u
(i.e. Qﬁé e}?@gqghlﬁgﬁggﬂ%’l‘éz (YPt %@ i)ﬁ)vﬁ?%}l trstsitﬁrczelugg‘tar gl’aee afficro-diodes

34 51?0314“ & id ®he RaPONE €608 a@é lfblahaﬂcb’bm‘se&@thﬁ@bhOdiﬁ‘in 4 second half
“and a El urality of isolation portions 74, in whic
it

cycledth.,itbenagative gmif cypeley ofithe di(S posest qmireeen two AC
el ectrodes 72 tq el|.ectrically isolate two adjacent_ AC
[0063) ecthiodwyng 2e imaiis,Acaen e O r GIEE0-TOdeS 13613418 can be

rpI U R BT dbbSo B, SLTBUCIY FETTTE <Orb Hlfmpt, the
mlcfaha{cfaed 2dgs c%%x-f’oe3§e§1a€égs g”ﬂﬁl&tﬁgwdbsa g% il Sax?ci 34 1B, the

htimg units erei

mwﬁﬁ@fbdd Bt D RAnWE fepladed Bg‘%i@@sdfo\ﬁl@s IBAC DG @@ oRp | 2B and so on.
‘connected in parallel. 62] Fig. 14 shows an

Whearnthe aléhteledtrades 7@ a@rthm ﬁfstt bbcltnoglet imglulevV@eare electrically
shown in Fig. 13. As shown in Fig. 14, when the first
conngcsed rtodhensantuctive iwires ¢kt |0inthG yzubmqmnéd% angh thec AC power

somg%vf?iel%c‘i‘%&%@a GE(eth® 31 fligeclFeudopomatale 7, sha Targo-diodes
4[R5 g 53 30030 g %??né@@%ﬁaﬁ el fepips wnit 21

as sl’l@’vxﬁlfigﬁ F% d1g0 M Srefi] %a%ﬁd }ﬁﬁﬁn@r ﬁnge begc ESﬁlﬁrPseQ OfPb Eseries of

r source to t cro-di odes 34 _1~34

| mlcmadmddsacom@cmacrmpdur@was Forl eRéntblenthé herks oﬁ\mrcro diodes

source formtwo | oops. The mcro-diodes 34 1~34 4 in

34_tAeahdr Sd |1&pamd ethieorsesied  bf agvdra-diadasn 3dn delralm@ 34 5B are
first .half t.he positive hal f  cyc
commt%mrpagaﬁﬁﬁ IIAn&hQ Berips of dnirreudiodss %L&Ax dq%hgﬁ and the

seri SIS 24 S b bRl e g B so on.
00641 AERBOURE BBHEEC 30 f003nd NySOTEIFIRAMHPENSS. 1RASR 4A and

can e rep ace

34 1BCBY- 4B0sEEnEGed Havderidy Eé@veelﬁthdz%ltﬁgéfféb@ éadlﬁ@s 47a and 47e
m cro-di ode 34_1 can be replaced by mcro-dio

formaadint 1a&p, ahé the ckG-phwede sGdrc2 arah the miepd-atiededP4 5A~34 5A
m cro-di odes 34 2A and 34 2B, and so. on. \Wen the AC

and gfle 8BS form ehecondsioos. ecthodaicradlivdey hrlA~34_4A and
34_1eé3§£l_ aj | n 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 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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connected to the conductive wires 47 on the subnount
24 and the AC power source is electrically coupled to
wo bh@speasss el ectrode nodul e 70, the m cro-di odBGT/CN2007/002485
34 1A~34 8A and 34 _1B~34 8B7are connected in a series
of the lighting unit 2 1 as shown in Fig. 16, wherein

on tﬁ@%ﬂd&@ﬂ%ﬂ ng HEtHod%sloiCﬂf@gr?igﬁ-d{i&\@ﬁ 8l §334f g arehconnected to

m cr o- es connected in p r exanpte,

corrsepcbmdingf fivser DAl eldesrodés 1/82311@s136’cti1@1 n@nﬂhGaIB eintes of the
of mcro-di odes 34 5A and 34 5B are connect ed in
micyrdindas 34 ahd34 h asecioancofedria the decates I¥2 eléctzade 86. In this

B e series.of m.cro-gdi odes 34 6A and 34 6B
Casearc@zlé‘b‘fﬁwgeélﬂ @moraieﬁaqfaﬁweemwmrd@@e%a 100648 Cﬂnesex@e as voltage

i S Bl S A g eond
elec{r%ﬂ@ Pt PI%CfNélafand 47e forma first loop, and the AC

ower source and the m cro-di odes 34 5A~34 5A and

[0063]4 8BA4 sBBWHOLA FiseckB)d WigaD.thEhgefbsd Ocldchd@e module 80 is
34_1A~34_4A and 34 1B~34 4B in the first | oop are

electrocalkyr «tolupwbdiota) DUrpower doviregy @ Highet viodlagecytitiee DC power
(i.e. 1eﬂdgosnlve hal f cycle) of, the AC power source
SOUTﬁﬁ ds FﬁEP

Perdes3al Mchdmd@s;ﬁﬂ } 933k &by ithe second DC
.
the éeg[@gégs Bf {pﬁgfg-‘;crlg%d Sog)%eiz% g‘”@e aﬁ}gf Eﬁgle}%ctﬁ@ee 82. Thus,
the fdieR-dided! 41105858 8¢ J@r%ﬁ%l %aée)d gtﬁ.lrhé&:(ﬁf) \Aﬁﬂlwdually by the

portions 84 and a secon ectrod

DC epeWwet ssduaceon Nantelgn @ iBCdigppesedobetsvesnd t ez micro-diodes
first DC electrodes 82 to electrically isolate two

34_kdihckiormicight Dops b thofiest 81 s e et¢atsnden2 and 86 and
the GEBIGING Wie BRI &1 S0 SRBI N TP ﬁﬁcgﬂnéﬂfed

h b
o6 ¢ 1 SRR intpelthicts 6300 OF BURFREOAE AR OREE can be
replgﬁdsgri%dhﬁgré AdiGdeC Ag g g@llﬁé 19; gfféfﬂled-m@dém 1 can,

odes the m cro-

for epnnpts, ek trepldeedsey anicroCdRIdest 3HAEASSd 134 tIB Stlf@mcro diode
cat hodés and anodes” of the micro-di odes 34 I~34 can

34 Zeancbasepldcedgby fmécropdiattes 32 Aeand 3 B t andhxea on. In this
case]; Ié‘;%]tégggsvgfsgﬁer ?gl%?oscﬁo?lgg 354{1 elgsggngAD(C:agl seé:rtvreogs(,e \%Sltage feed
points and be coupled to the first DC electrodes 82 and anodes of the
micro-diodes 34 _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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[0066] As shown in Fig. 18, when the second el ectrode
nodul e 80 is electrically coupled to a DC power
waousoz2s6a hi gher vol tage of the DC power sourBET/CN2007/002485
coupled to the anodes of the micro-di odes 34 _1~34 8 hy
the second DC el ectrode 86, and the | ower voltage (for

I t
ser1e%>%ﬁ"iﬁe&% g}%feg:ﬂgﬁdgs’}? ?e}gflﬂﬁllﬁﬁ 3ﬂ2]§ a%ﬂ%ﬁﬁ@?lp?osx{v@ﬁs&@c@%?ﬁl a second

loopg! @ed reesier82. THss, edhe twioc fod- dh@dﬁiicr%%lyd%é 84atA~34 8A and
forward biased (turned on) individually by the DC

34_iddvdd_ %Bugrm foNaraB% zblgse?b (tb(rnpd\r/]\ten? sndmdua]tiyi ‘Iajffiethet DC power
i cr Q- di odes ~ 0 00 y the firs
sourgad $R SO B Cémn&j chod e méeTan qcﬁé i8,/an also be

replafgde bY i e eaeﬁrooﬁl%#‘%sﬁ SHaBlicE 55 $iruettS And Bperation
ther%ﬁﬁ"éir%r&ﬂft?%l ?((yjr cro-di odes. As shown in Fig. 19,

m Cro- “can, for exanple, be replaced by
[0068]" cr ofiifdgfe ?Pfghh‘h advadk BB0 bERCH diffefimdscddol Visitage feed
be repi aded by M cro-di odes 34 2A and 34 2B, and so
points1 byl mdwing e:lastrodeambddm csfuchhﬁlamheohghndgsdevme 600 can be
34 _1A-34 8A can serve as voltage feed points and he
powersghrath botl a1 AG powasairee angceeECépow seuBeR Witfout requiring

the m cro-dj 4 1A~-34 8A can al so serve as voltage
AC p@ugt So1Recloie B E%WﬁFéH“’E‘E? ¢V DC o ect r ode

[00693| o leﬁt :?l;e iig&gﬁﬂgﬁ 'B%gﬁca'é’éj& B PPy way ohf example and in

power  sodr Cce,
term@l &Pg fg gﬁwdlﬁié%tDﬁ» ROUL be SO &8t d R ﬁ%{pﬂlﬁdlﬁ%ntlon is not
es of the mcro-diodes 34 1B~34 8B by t
l1m1&dcﬂm‘e@C eTecthieodentdéry, dnds tineerldudeto \colvEﬁg@r(o‘Lmr modifications
exanpl e, a ground voI tagu&zdzl s coupled to the cathodes
and cimi amrangemnwe agavontds beg appgrartietc ithese pEilled in the art).

el ectrode 82. e p r. sou d the
Therneferes- o@@g}@@ 4a}gp$rg}qqo %}ms B gggia g>§: a¢eorded sthe broadest

.econd DC el ectrodes 82 an n tiyv
intedfafi3h 1 69 n B0c0, | PR OIDBAGCATV o Uit e LGHIRARGHS' ‘At similar
the series of mcro- dlodes 34 1A and 34_1B

wmw@%%ﬂ?he DC power source forma first |oop, theseries

of m cro-diodes 34_2A and 34_2B and the DC power

source forma second | oop, and so on. Thus, each two

of the m cro-di odes 34 _1A~34 8A and 34_1B~34_8B are

forward biased (turned on) individually by the DC

power source. In some enbodi nents, each of the

m cr o-di odes 34 _1~34 8 can al so be
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repl aced by three or nore mcro-di odes, of which the
structure and operation thereof are omtted for
whe@siozass3 [ 0068] Thus, the_lighting device 600PCEICHR103/002485
different sets of voltage figed points by noving
el ectrode nodul es, such that the lighting device 600
can be powered wth both an AC power source and a DC
power source w thout reQLiAIME AC power source to the
DC power source conversion. [0069] Wile the invention
has been described by way of exanple and in terns of
preferred enbodinent, it is to be understood that the

I nv ntie&g.is.not limted thereto. To the contrary, it
i s 1nt eAdbHHRE B8VISE, GAMRSUENEodi fi cations and similar

arr apgepent | d: apparent to those skilled in
theggﬁﬁ?ﬁ%fﬁggﬁ%%&p?#gﬁ%bope of the appended cl ai ns
shoul d r :4he ' j 0 as

o encama R e R R e P il o

ar r angemeohduélité Myide patlerghtongestdns co. themaricsi-dindes,
a lighting nodule conprising: a plurality of

m cr o- di sdexefrorined condactivbs tviag epathenh shasoradubaast ethree
wire pattern conngct iing to the mcro-di odes, wherein

the condveltage fapd @opatsi 8Rd has at | east three vol t age

f eed ints; and a selection unit coupled ;tqQ.a wer
sout sEleshanauREeonal L s DaSer s ARHaClsRid B B o
poi nt s, C [30 t ' [ :

t he pom?*s@?ﬁ oh\gs IF%%Q%%HI ggs tsb@(ﬂqogt%&i ﬂ%?@‘g@l&ﬂ%f the

turning c}é}LQiiHH§§ ?]ha! P otRert irke My at Jeasthéne loop

lighting device o [ '

im1, wherein the mcro-diodes

are m cr ¢hédeby. tudninkhen thahiicng-diedécs die Won.m 1,
wherein the conductive wire pattern is fornmed by a
plurality of conductive wres on the substrate. Q 4.
The2l i ghﬁﬁ dighsirigdevicefaglaim, 1 wivbersin theenteaddiedes are

T
mlcro—iEDs.

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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pattern connects to the mcro-diodes to format | east

one series of mcro-lighting units each conprising at
wo e@s2256b of the mcro-diodes, and the two  PCT/CN2007/002485

m cro-di odes in the each of2othe mcro-lighting units

are reversely connected in parallel. 25 5. The

~lighting device of claiml 3 wherein the conductive
ongji P& 1pATe eehilesonhdbe smigro-godasc rocendsagsta @ powerasetting
.plurality of series of mcro-lighting units each
Sl-églri@‘:frprising at least two of the mcro-diodes, the two

m cro-di odes in each mcro-lighting units being

i & el SLESDBAGRG He s8N E sl T SEREiy e SkishBiop, unit
selRtL {5E N g féég? pes}]ﬁe oadido@_af% %Cé’&giagfﬂ)rfgﬁg@ HPWRER the

setting signal. 6. The |ighti devi ce

powrezr sdurcehand elreetjubralemi titeitesd svilbge offtthgerfierddiodes
points according to a relationship between the power
copneeied nthanordudtina ente pattést. and vol tage of the
m cr o- di odes connected by the conductive wre pattern.
rein the

Sot det o tenlEReaEeds Ectref oliimhde Wkt poflis selection unit
' Ltude.of th .1 8. T
seREfniho olifeauBH BoGeRar BRI, AREERids prol® moper

sogfleects two of the voltage feed points such that a
portion of the mcro-diodes and the power source form
one | oop and thereby turning on the m cro-diodes in

t he 8l oopTheelightiagpdweice sebictanpravivieseiad the sklection unit

vol tage, and the selection unit selects three of the
seleots dyeo f e dhpoivolingsudbed hpoinds psudh othabf at pertion of the

.m crQ-di ode nd the power source formtwo | ogps .
mlph@ﬂégge& an itﬁg POWVemOUTre dorm ok 400m apddhesds tukérg on

TN DG T
ol 40l RSB L QRS IR S5eeR e ot e
thd10¥®lortion 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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source and generating a result signal accordingly; and
an output unit selectively coupling the power source

wo oooslz2ses | east two voltage feed points in theBCT/CN2007/002485

conductive wire pattern aceording to the result

signal, such that a portion of the m cro-di odes and

the power source format |east one | oop thereby

turning on the mcro-diodes jn the |oop. 10, The

| i ghit.i nd heelightings devige miclapel.evhersia de GehilBg magple

ol S D R G S R
rr b R R PR Tl iy of

corRRickRe \Wires fof R B Sul ot ddmbyniokPnlitedbf.ve wires

on the substrate, a plurality of conductive wires on
the subnmount or conbinations thereof. 12. The |ighting
deviZie dFhellgghtind, deviee evfh cldien chhdwdisrem viheesonductive
the substrate and the subnmount are electrjically
wires rorethe gubgtrater ang theisubbeeuid aig slechiverlly coshegied by a
.lighting device of claim1l, wherein the selection unit
ﬂl&@h@rb@&ﬁngtmﬁm- two DC el ectrodes and | east two AC

el ectrodes electrically connected to the conductive

W r e, pat4er R; b dentei fiieatio j ey JyL :

whelhor tre it e i) "R clp JEPEIHALY vait
co1‘£@ﬁ@‘e§'ng the power source to the DC el ectrodes or the
el'ectrodes according to the deternined result, such

t hatata 1pgstt i towo 0D helddteddesdi adbsleast tiwe pA@erelectrodes
source format |east one |oop by a portion of the

vol t age Emdiripm]ly\tcsnnacteﬂdoct%nonmduﬁélm werepattarnphand
thereby turning O ¢ mcro-diodes in the |loop. 14. The

| i g ideptaacatien snitcdeiermining piethsr theepewrssppse 1 DC

nit Turther ccompr aen &1PLRLAlHre ol el 3L HTkieDC
electrodes or the AC electrodes according to the determined
result, such that a portion of the micro-diodes and the power
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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bet ween the conductive wire pattern and the DC and AC
el ectrodes according to the determ ned result of the
wo d@aefsbxati on unit. 5 15. The |ighting devi cRCDEN2007/002485
claim13, wherein the condaetive wire pattern connects
to the mcro-diodes in at |east two series. 16. The
ighting device of claim15, wherein when the power
serdeslof the midfo-di bdessdlreng agrositive hablipyds dfithegmaeer source
source to the two series O of .the m cro-di odes_ through
and HarAT a1 dbe rathes ofuiestwn trieeopltthe miexediedesofduiing a

m cro-di pdes dyrjng a positive half cycle of the power
ne%%Y%@a%ﬁﬁﬂﬁh%%oﬂﬁg SGREY of the two series of the
m cro-di odes during a negative half cycle of the power
sougge 144 T, J.ght i ' fi «cl.aj : raj
V\heﬁt hefggmgghéggr%éeﬁlg%d%&?ﬁg lgglvg%:ltg}!%ﬁ uni ﬁ ﬁienp owet
50 p'i@ng@,e tREVREIeSAYA Canli0 doipléd Cihe: e darédetdGhe

el ectrodes, that a pluralrty of seéries of
migtedodéndns the DO ekatrddudi widhatiiat hyphirelipowsf series of

source and each series of the mcro-di odes has one or |
miooo-eiodes eralbinged . indBidwally ¢t thegpawier seurevapdissichgeries

a lightin dul e comprising: a plurality mcro-di odes
of flae ﬁB@r%@%@ggﬁJbéﬁ PRE &7 MAPIP lﬁll%l@nalﬂ,‘{qsve wire pattern

connecting to the mcro-di odes; at |east two

al t egnat,i urrent (AQ _el.ectrodes electrically

coug i ng gghﬁégﬁge\%?é’scé)ﬂ@régtn@‘t he nicro-di odes by the

con ' i 1insuch that a first portion of

theg%?%}étgﬁ%%%@gegoﬁlgsr%gd on during a positive half

cycle of gthiarfiGynaneo-ddcs fonnedars g cabetraty; tandn of
the mcro-diode are turned on during a negative half

cycl e of atdundAGtivewsiregmitern;commecting|todbe minvoediodes;
o ras mlea(sgc)c)tw%l eaclgrgg‘gflg Cc%llj'Pelr{tng(EC)DcefJe%\{\fordes electrically
coupling an AC power source to the micro-diodes 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.



10

15

20

25

30

source to the mcro-di odes by the conductive wire
pattern. 19. The lighting device of claim 18, wherein

W b@s2256®- di odes are mcro-LEDs. 20. The | i ghe@€TgN2007/002485

device of claim 18, wherein3dthe |ighting nodul e
further conprises a subnmount, wherein the conductive
wWre pattern is formed by a plurality of conductive
W res on_the substrate, %ﬁpluraliag of conductive

0 n

wi 2ds oflhendighimepdevien afostainnidGnwvheaseiedhe 2aondussive
. lighting devi f im 20, wherein th ive .
wirgs Ak 9 LBSiS SndtE THAmian cenbonnoeg BhhdliBeghip

: ' hi p boundi ng nethod. 22. The |ighting
bo‘%ﬁ&ﬁ%gﬁ%tpogr aim 18, wherein the conductive wire

pattern conprises a plurality of voltage feed points.
23.27The THedhEhAflg WR¥H 6L 00 LI hRI B) FherWRER! fohdigctie wire

el ectrodes are novabl e, thereby controlling a
patieonceatprisesbe pherality of ivodtagsdtedfpdihe. vol t age feed
poi nts and the AC power source. 24. The lighting
device of claim 23, wherein the conductjive wire
patiBer n TdsnHebiingt devine ofi degndiddedaraimthe édselegisodes
of , mi cro-di od

' ._and the AC el ectrod |
are gV aklep JERetYoEPRROTSiE Recmireitc PEripe apRitieid] of the

Vol Tek o TRy T A G EBrRFSTerr Cycl e of the AC
power source and the other series of mcro-diodes are

turaed qhalphAfgldisieeadtiaim D3l vitereipud cétﬁ@uzeébﬁ/e wire

power source. 257 The lighting device of claim22,

pattsher eonnkbes X0 ellect nddes-désdesmonbhe, 1ddser ey series of
_controlling a connection between a second set of the
miorotdiadess aed theoiACseleatrodhs cDOpotks ACwawer 36urceh® the
I ighting,device of claj m25, rein the, DC el ectraode
CONGHEUVE eWESnBdeIy 8UGh rtfaatpaﬂ@é?r hgo e ctesieshal micro-diodes
| ur.a er i

AL R  Haslpne siophal micro-di
are e Ricd il sRaadiye S Cey PRSI aNG stir gl and
theDiy@BE delBdl f lietd Viblod BFe REMRI SRUEGRNE"eEARative half

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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m cr o-di odes has one or nore mcro-di odes. 27. The
lighting device of claim 23, wherein the AC el ectrodes
war@sisexonducti ve wire pattern connects to tPET/CN2007/002485
m cro-diodes in at | east one series of mcro-lighting
units each conprising at |east two of them cro-di odes,
.and the two mcro-diodes in the,each mcro-lighting .
migrpdigdes,r anethe iy sHAECéades ipdhg| eash, npigro-Tighting unit
| ighti devi c f claim,27, wherein the AC el ectrodes
Are BFUpiTes h@lﬁ@cg%&ér}pg%[gée to the conductive wire
pattern such that a first portion of the series of the
m Ch@- | i [ anj t ' e it
nal Sy o lneonhife vace or IR 21, SHELAE AR Sectifies
cofipld fige LTI g@wef sblfcdTt 6 ftRe | doRchs cUiifeS Rﬁft@rﬁ Y4Bk dhat a
on during the negative half cycle of the AC power
firsooportéon 29.thd setrightofrthededroelightingnirdtngre turhiedhdn dgring
nmodul e conprising: a plurality of mcro-diodes forned
th@@%lts%bgi)%@ﬁ@lea@iﬂﬂw Adnuver soviqecapdta sg¢pnd portion of
to the m.cro-di opdes, wherein the, conductive,

connectit?g} g ﬁ
theysEBeR Rk B MHEEO-dighimgs Unflirae YBPeagen [Bing shamegative
S timen unit being capable of coupling to a
hag@?@?%ﬁhﬁ%é@ﬁ@%@ %%lfllcﬁg at least two of the voltage
feed points, such that a portion of the m cro-di odes
and the power source format |east one |oop, thereby

tyrni g [ @htifpedevies Ocsthpe@gd:n the | oop.
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.



