SCLI D- STATE LI GHT EM TTI NG DEVI CE HAVI NG CONTROLLABLE MULTI PHASE
REACTI VE PONER BACKGROUND OF THE I NVENTION 5 (a) Field of the
| nvention The present invention utilizes a three-phase or
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emtting menber is in a pulse state due t0 the voltage pul se of
AC paudker sdyacertly andarrangeduwith phaseeAgppmee meamsy co, thatiche phdgeof the
power 25 respectively drives individual solid-state |ight emtting
menber . binsAuihiabauHighte. pebloentiinggsenbats! tasperiivelnadevennbypbik
values of mcgiil{ifoﬁgseentpower source and arranged adjacently or arranged with an
overlapping means can reduce the brightness pulse through synthetic
illumination; and through being controlied by a solid-state switch device for
15  controlling AC conductivity phase angle (1000) installed on the power
source of each phase, when the illumination brightness of corresponding
solid-state light emitting member is lower than that of other solid-state light
emitting members arranged adjacently or arranged with an overlapping
means, the power source is cut for saving energy.
20 (b)Description of the Prior Art
One primary disadvantage of the conventional single phase AC power
lamp is that the illumination brightness of the driven solid-state light
emitting member is in a pulse state due to the voltage pulse of the AC power
source; and in a multiphase AC power source, each phase power
25  respectively drives individual solid-state light emitting member, because
each phase power belongs to different phase, the peak values of different
phase voltages are different at the same temporary time period, thereby the
individual solid-state light emitting members respectively driven by each
phase power generate the optical energy with different brightness for

30 achieving a synthetic illumination, so the brightness pulse is reduced,
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phase voltages are different at the sane tenporary tine period,
thereby the individual solid-state light emtting nenbers
respectively driven by each phase power generate the optical energy
with different brightness for 30 achieving a synthetic illum nation,
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DRAWRES ifferent brightness with respect to the instant value of the voltage
waveform. When the individual solid-state light emitting members having

different brightness and arranged adjacently or arranged with an overlapping

means emit light, the power passing through the individual solid-state light

emitting member having a relatively low brightness is defined as reactive

20  power. The solid-state light emitting device having controllable multiphase
reactive power, provided by the present invention, utilizes a solid-state

switch device for controlling AC conductivity phase angle (1000) for

controlling the reactive power to be cut so as to save power, and to further

regulate the current and voltage supplied to the individual solid-state light

25  emitting member.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a synthetic illumination pulse waveform and current
waveform showing utilizing a three-phase AC power source and each phase

30 power respectively driving individual solid-state light emitting members
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FIG 1 is a synthetic illum nation pul se waveform and current
wavef orm showi ng utilizing a three-phase AC power source and each
phase 30 power respectively driving individual solid-state |ight
emtting nmenbers arranged adjacently or arranged with an overl appi ng

nmeans. i G all ' ' form and
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and each phasggover i9ehngyhatat @lintnatide sallse- flaatori hall deiviar
for controlling 5 AC conducCtivity phase angle (1000) then

respect i vebyveltbimi sigowidg vitdliaings thd dhadeapkade W@ powet i sayiroerdiel £ach
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source and each phase power being regulated by the solid-state switch
15 device for controlling AC conductivity phase angle (1000) then respectively
driving individual solid-state light emitting members connected in an Wye

(Y) format and arranged adjacently or arranged with an overlapping means.
FIG. 5 is a circuit schematic view of utilizing a three-phase four-wire
AC power source and each phase power being regulated by the solid-state
20 switch device for controlling AC conductivity phase angle (1000) then
respectively driving individual solid-state light emitting members connected
in an Wye (Y) format and arranged adjacently or arranged with an

overlapping means.

FIG. 6 is the circuit schematic view in which each phase of the
25  three-phase AC power source being individually connected in parallel to a
circuit device in series connected by the AC current limiting circuit device
(Z10), the AC solid-state light emitting member and the AC terminal of
single-phase bridge rectifier (BR100), then the DC output terminal of each
phase of single-phase bridge rectifier (BR100) being homo-polar connected

30 in parallel with the solid-state switch device for controlling electric
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25 three-phase AC power source being individually connected in
parallel to a circuit device in series connected by the AC current
limting circuit device (Z10), the AC solid-state light emtting
menber and the AC term nal of single-phase bridge rectifier (BRL0O),

t hen the h phase of single-phase bridge
rectifier %ﬂ%gﬁhéﬁs@@% r connected 30 in parallel with the
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angl e (2000). Is the circuit schematic viewin

circuit dexingected lsﬁlth@s\@ eoneet dthibngt diecACdeuioes(® 10), the mdbs@hd@ﬂaté
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t er mi nal dfghil erglténghareentheri atye the & fteemihl (EROQ) e-pbiasg bridge rectifier
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Solid-state switch device for controlling electric conduction phase
angl el0 electric conduction phase angle (2000).

DESCRIPTION OF MAIN COMPONENT SYMBOLS
(101), (102). (103) : Solid-state light emitting member
(1000) : Solid-state switch device for controlling AC conductivity phase
15 angle
(2000) : Solid-state switch device for controlling electric conduction phase
angle
(BR100) : Single-phase bridge rectifier
(Va), (Vb). (Vc) : Voltage waveform of the three-phase AC power source
20 respectively driving individual solid-state light emitting members arranged
adjacently or arranged with an overlapping means
(Ia), (Ib), (Ic) : Current waveform of the three-phase AC power source
respectively driving individual solid-state light emitting members arranged
adjacently or arranged with an overlapping means
25 (e) : Synthetic light waveform of the three-phase AC power source
respectively driving individual solid-state light emitting members arranged
adjacently or arranged with an overlapping means
(Vda), (Vdb), (Vdc) : Voltage waveform of the three-phase AC power
source being regulated by the solid-state switch device for controlling AC

30 conductivity phase angle (1000) then respectively driving individual
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(BR100) : Single-phase bridge rectifier (va), (Vvb), (Vc) : Voltage
wavef orm of the three-phase AC power source 20 respectively driving

I ndi vidual solid-state light emtting nenbers arranged adjacently or
arranged with an overl apping neans (la), (Ib), (lc) : Current

wavef or m %ﬁﬂhﬁgfeg{igtﬁte epﬁgﬁ%@%&%ﬁs af4h ea%g&s&ﬁégg%@&d dN@rith an

I ndi vi dual sol1i emtting nmenbers arran adj acently or
arranged \yiehi ilqg'g{da@@pi ng neans 25 (e) : Synthetic |light waveform
of the three-phase AC power source respectively driving individual

sol i d- st at{&dd)i.gh{deni tdop : nErhrens eavefiged afljtheethidey-phrasar Adngpdwer
wi th an overl ap%i ng neans (vda), (Vvdb), (Vvdc), : Voltage waveform of
the t hr eesphscse Amg)m@tla@@hbyethwolgg-s@gmsa’ﬂ@dl g viaee [yocontrelyg AC

switch_device far.controlling, AC 30 conductivity phase angle (1000
then reésp&@ndyghyityr m’haﬁa AREIS i Ghf0 stgﬁndr§$ Ve )ghiiﬂé’gi&tifﬁg“ ual

menbers arranged adj acent. or_artranged with ap overlappin ans
(aay . apTeeihibRe Bt dng mabbRRY Ataflobll RBaRlly, AR RETOR an
source bei . y the solid-state switch device for

control li rﬁéj%})\%%g%c%hg%ggl vity phase angle (1000) then respectively
driving i ;g@léy': Cﬂljéithéﬁé u%mt\@a@efdrﬂhbf%ﬁbtthféw RROAC o dfffce being
adj acently or arranged th an overl appi ng megns (de) ": Synthetic
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10 phase angle (1000) then respectively driving individual solid-state light
emitting members arranged adjacently or arranged with an overlapping
means
(COM) : Common connection end
(ECU) : Electric power control unit

15 (N) : Neutral wire of three-phase four-wire AC power source
(R). (S). (1) : Three-phase AC power wire

(Z10) : AC current limiting circuit device

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
20 One primary disadvantage of the conventional single phase AC power
lamp is that the illumination brightness of the driven solid-state light
emitting member is in a pulse state due to the voltage pulse of the AC power
source; and in a multiphase AC power source, each phase power
respectively drives individual solid-state light emitting member, because
25 each phase power belongs to different phase, the peak values of different
phase voltages are different at the same temporary time period, thereby the
individual solid-state light emitting members respectively driven by each
phase power generate the optical energy with different brightness for
achieving a synthetic illumination, so the brightness pulse is reduced,

30 wherein the driving power of the solid-state light emitting member with
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10 phase angle (1000) then respectively driving individual
solid-state light emtting nmenbers arranged adjacently or arranged
with an overl apping neans (COM : Conmon connection end (ECU)

El ectric power control unit 15 (N) : Neutral wire of three-phase

four W' r 2&@@69%‘9%htﬁ9§§@8u(&e f&ﬁhed%@%eéct?ﬁ@@ﬁ@ase AC pover wire

(Z10) curre Imting circult device Al'LED DESCRI PTI ON OF

THE PREFERREDHEYBODI MENAS s28tHeMR Pl iuf@inytidhs gAMadt a@ge@brni hand current
conventional single phase AC power lanp is that the illum nation

bri ght nessvafefohe drowirp snlizthgst sheckplghic AT poivey svanteand ach phase
pul se state due to the voltage pul se of the AC power source; and in a
nul t i phas @oA@poespectivetyc alrivaghiphiasbigosmidstapeldghty enyitidng viaembers
i ndi vi dual solid-state L)ihght emtting menber, because 25 each phase
pover bel Ghkpiged adlipeithnor grasged prigh 380V erlANBE HRCHIS f er ent  phase

vol tages are djff.erent e sane. tenporary time period, thereby the
i ndi vi dual so%r%ﬁ%%{léﬂff‘hgiﬁsé‘ﬂ?ﬁifﬂrhg menbers respectively driven by

each phase t ' ' '

o ant ness. Fof vakir o6 s &Gl PRleBPChEKalhl U Hiserhtsre AC
se isr ' i fsoli ' 1t
P o TG SouT ASEEY LS ML BNl . Biing
reactive pp¥@bers arraﬁgﬁd &dja%eﬁt1§l>'c51{e_tl@éﬁg“ed tvliﬂmtlﬁ‘@?/éﬂﬁp iHgsmenayef orm

and current waveform showing utilizing a three-phase AC power source

and ed0h phas¢lp(ly) areb protdreaduyrrattti wangforndi of thethieelplhsst ACepower

light emtting nmenbers 5 arranged adjacently or arranged with an

over | appi sguneamespectively driving individual solid-state light emitting members
arranged adjacently or arranged with an overlapping means;

(e) is a synthetic illumination waveform of the three-phase AC power
source respectively driving individual solid-state light emitting members

15 arranged adjacently or arranged with an overlapping means;

The present invention utilizes a three-phase or multiphase AC power
source, and each phase power respectively drives individual solid-state light
emitting members arranged adjacently or arranged with an overlapping
means, so that the synthetic illumination brightness is overlapped through

20  the illumination brightness waveforms generated by the AC power voltage
of each phase, thereby synthetic pulse rate of illumination brightness can be
lowered, and the sine waveform voltage at different phase between each
power source enables the individual solid-state light emitting members
respectively driven by ecach phase power and arranged adjacently or

25 arranged with an overlapping means generate the optical energy having
different brightness with respect to the instant value of the voltage
waveform. When the individual solid-state light emitting members having
different brightness and arranged adjacently or arranged with an overlapping

means emit light, the power passing through the individual solid-state light

30 emitting member having a relatively low brightness is defined as reactive
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As shown in FIG 1, wherein: (va), (Vb) and (Vc) are voltage
waveforns of the three-phase AC power source respectively driving

I ndi vidual solid-state light emtting nenbers arranged adjacently or
arranged with an overl apping nmeans; 10 (la), (Ib) and (lc) are

current gﬁ@jé}f l?’g,leogs%licll‘-ﬁgit?gfgft%}gﬁﬁn@%%%rhﬁ?ﬁ%%nhﬁﬁ%% ir%l?lltﬁbhase

driving individ I ng menvers arrange

adj acent | Yegdti v rRE&d Wiovid&D 19y ahk apRisBAt TRYBARton, utiliZes)al Solfd-state
synthetic illum nation %vef or rrlfy(;f thgmt hr ee- phase AC power source

respecti velwitaly ideiviige | fodli vodurallirgo! AC stonidectivityt phabeé t amgenmeh®@0)s fob
arranged adj acently or arranged wth an overl appi ng neans; The
present i wostwllomg dhé reaetsve pomreedopbasat 6o asula sptapewsC podwe further
source, and each phase power_ respectively drives,indj viaiual‘ .
sol i d- 8t atregvliaihithe eurkenh ek wplage suprhigd doatieaindividuab sokid-satre dight
wi th an over.l appin ans, so that the synthetic illum nation

bri ght nes?rr?lét“ggé‘?qqﬁgeﬁ%d through 20 the illumination brightness

i‘gx?LZ{ e pal S5, SRRk RARGAYUHARE BocTR:RoBRARGRL: D5l Fiphgse
. A ,

Sour ce. enspiebt e TolafIraGar UPFAR BRI LRRlr T, M ] gloctric

respecti v%Joxvé}réﬁ/@ébtbphﬁs?&&d@b@ﬁeem@meﬁmmd@m@ﬂi@@m@ ¢ight )éﬁﬁtt_iﬁé

arranged with an overl appi ng nmeans "generate the optical energy having
10 members arranged adjacently or arranged with an overlapping means for
synthetic illumination, so that the pulse of illumination brightness is
reduced, and a solid-state switch device for controlling AC conductivity
phase angle (1000) is connected in series with each phase for saving reactive
power, and the current and voltage supplied to the individual solid-state light

15 emitting member can be further regulated,

FIG 2 is a synthetic illumination pulse waveform and current
waveform showing utilizing the three-phase AC power source and ecach
phase power being regulated by the solid-state switch device for controlling
AC conductivity phase angle (1000) then respectively driving individual

20  solid-state light emitting members arranged adjacently or arranged with an
overlapping means.

As shown in FIG. 2, wherein:

(Vda), (Vdb) and (Vdc) are voltage waveforms of the three-phase AC
power source being regulated by the solid-state switch device for controlling

25  AC conductivity phase angle (1000) then respectively driving individual
solid-state light emitting members arranged adjacently or arranged with an
overlapping means;

(Ida), (Idb) and (Idc) are current waveforms of the three-phase AC
power source being regulated by the solid-state switch device for controlling

30 AC conductivity phase angle (1000) then respectively driving individual
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different brightness with respect to the instant value of the voltage
wavef orm Wen the individual solid-state light emtting nenbers

havi ng different brightness and arranged adjacently or arranged with
an overl apping nmeans emt light, the power passing through the

i ndi vi dualg- %9 : i et-d LR HORY [ '
| ow bri ghtsr?z@sétigtségghgr%ggég ﬁggﬁqe\}/%m%g% . 1%@?? %aagﬁggdl [ g{hﬁt/an
em tting derk@phdynergontrol I abl e nultiphase reactive power,

provi ded by the present invention, utilizes a solid-state switch

devi ce for cortlepld a sgnéetzontuniriatidnywakhefenandltke thoeophiser AC power
controlling the reactive power to be cut so as to save power, and to
further 5 sosgee deng hegelatadby thedselil-staje ssvpgh ideyice fameoniialling el
sol i d-gtate light.emtting ne The soli d-.stilte | ght e '.ttdurgﬂ

devi ce>hafORGUEBNIYolNhASPe ARRIE | HHIAY) HBERt FeaPeseely adbitag o indivi
t hr ee- ph AC CE d th | ectri f h
Fespecti varyica T LeRh e MMEubtE: SnafciasRRlEH br g ER a0
arranged %@e?&%%thlégn%an%rranged wi th an overl appi ng neans for
umrn

synthetic 11 lon, 8o that the pulse of illumnation brightness

i s reduced, ampq(R3sgld éh-éﬁi@%@h&%ﬁﬁWi@'\%Véfcﬁiﬁﬂhg%@_tth%é\;})ﬂﬁse“ﬁc power
conductivity phase angle (1000) 1s connected in~series th each

phase for spavtdGnde@athvghawpowanbeinpe reguilaest Bnhdheosdladstepphited
to the individual solid-state |ight 15 em fting nmenber can be further

regul &0ed;device FhiGotroBine Ayhcheductivity phasatngte PLOGY thanatspentaredy
current waveform show n([:; utilizi n? t he three-phase AC power source
1€

and each phagagpakyiduel sglidesjateatight pynittieg snemdpess goaneglicdcin advelia
RN g TR X IR E R S R
adj acent |y of, 31T ABRL 41 hnBIFUSRLARPLRG Means. As shown in FIG 2

--AC solid-state light emitting member (101), (102), (103): constituted

15 by two or more than two AC-power driven solid-state light emitting
members, including a light emitting diode (LED) or an organic light
emitting diode (OLED) provided as a foundational light emitting member
for being driven by AC power source, or including other solid-state light
emitting member capable of being driven by AC power source;

20 The AC-power driven solid-state light emitting member (102) is
connected in series with the AC current limiting circuit device (Z10) and
connected in series with the solid-state switch device for controlling AC
conductivity phase angle (1000), then connected in parallel between the
three-phase AC power wire (S) and the three-phase AC power wire (T);

25 The AC-power driven solid-state light emitting member (103) is
connected in series with the AC current limiting circuit device (Z10) and
connected in series with the solid-state switch device for controlling AC
conductivity phase angle (1000), then connected in parallel between the
three-phase AC power wire (T) and the three-phase AC power wire (R);

30 --AC current limiting circuit device (Z10): constituted by one or more
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10

15

20

25

30

than one of the following circuit structures, including:

1) Regulating the driving current of the AC solid-state light emitting
member (LED) by increasing/decreasing the reactive power conductivity
angle controlled by the solid-state switch device for controlling AC
conductivity phase angle (1000);

2) One or more than one of resistant type impedance member,
induction type impedance member or capacitor type impedance member
being connected in series, in parallel or in series and parallel;

3) The control circuit structured by a solid-state semiconductor circuit
which performs analog or chopper type constant current or limiting current
to the solid-state light emitting member;

4) AC stabilizing transformer;

5) AC constant current output transformer;

-- Solid-state switch device for controlling AC conductivity phase angle
(1000): constituted by one or more than one of the following circuit
structures:

1) A thyristor power component capable of controlling conductivity
phase angle, for example TRIAC (Tri-Electrode AC Switch), SCR (Silicon
Controlled Rectifier) or GTO (Gate Turn-off Thyristor) serving as an active
component, and through the operations of the voltage comparison circuit
between each phase voltage from the each phase voltage detection circuit,
the control timing of both or at least one of the turn-on phase angle and the
turn-off phase angle of the thyristor component is enabled to be controlled;

2) A solid-state switch device composed of a field effect power
component, for example MOSFET (Metal Oxide Semiconductor Field
Effect Transistor) or IGBT (Insulated Gate Bipolar Transistor) serving as the
active component, and through the operations of the voltage comparison
circuit between each phase voltage from the voltage detection circuit of
multiphase power source, the driving circuit of the field effect component is

controlled, so as to control the control timing of both or at least one of the
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connected in series with the AC current limting circuit device (Z10)
and connected in series with the solid-state switch device for
controlling AC conductivity phase angle (1000), then connected in
paral | el between the three-phase AC power wire (S) and the

t hr ee- phasgAGn ”%Ee%ﬁgle( Thid 3fic THERASHPRRLe digren oFolidl- BERE @ffect

l'ight emtting IS connected in serieswith the

current | igdnipdigerti rcuit deV| ce (Z10) and connected in seri es vmth
the solid-state swtch device for controlli ng AC conductivity phase
angl e (1000), 3fh&¥ith gmopettad onhthearetdrevolbagoretthe hen¢ihd eelep loaseithahe
power ereq({T and the three-phase AC power wire (R); 30--AC current,
limiting ololtaget fareiardedropl Byatusoesithe uilede,bgheoﬁ@nefr diasteeor tthardiede is

o TR A BARLEs FUAE o b S

nd
ountrol 1 agonss i SeERe aBolif R ol Tl Bt R Bhe a1 B¥hCon phase
conduct i V'attrépé) rﬁ%ﬁet@;%ﬁ b n&ﬁﬁse ang le DF t%ethgﬁlsw Egﬁﬂjzdh ﬁﬁn% the

resi st ant nce ne UCtI on t € |1 npeda

capaci t or 3@;@9& éd“ﬁ%@é' F%rﬁﬁﬁg%e %wage%@ia%;n% d Bingevhesforhld
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current limiting circuit device (Z10), for controlling the turn-on phase angle
of the solid-state switch device for controlling AC conductivity phase angle
(1000) is controlled, so as to regulate the voltage and current passing
20  through the solid-state light emitting member;
The illumination waveform and current waveform diagf;ms obtained
during the operation disclosed in the embodiment illustrated in FIG. 3 are the
same as what is disclosed in FIG. 2.
FIG. 4 is a circuit schematic view of utilizing the three-phase AC power
25 source and each phase power being regulated by the solid-state switch
device for controlling AC conductivity phase angle (1000) then respectively
driving individual solid-state light emitting members connected in an Wye
(Y) format and arranged adjacently or arranged with an overlapping means;
as shown in FIG. 4, it mainly consists of:

30 --AC solid-state light emitting member (101), (102), (103): constituted
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2) A solid-state switch device conposed of a filed effect power 25
conponent, for exanple MOSFET (Metal Oxide Sem conductor Field Effect
Transistor) or I GBT (Insulated Gate Bi polar Transistor) serving as
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utilizing therhBrgs-eBaRRoACH MRt on end of the AC-power driven solid-state

light emitting member {102) is connected in series with the AC current

limiting circuit device (Z10) and connected in series with the solid-state
switch device for controlling AC conductivity phase angle (1000), and after

20  the series connection, one end thereof is connected to the three-phase AC
power wire (S);

The non-common connection end of the AC-power driven solid-state
light emitting member (103) is connected in series with the AC current
limiting circuit device (Z10) and connected in series with the solid-state

25  switch device for controlling AC conductivity phase angle (1000), and after
the series connection, one end thereof is connected to the three-phase AC
power wire (T);

--AC current limiting circuit device (Z10): constituted by one or more

than one of the following circuit structures, including:

30 1) Regulating the driving current of the AC solid-state light emitting
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member (LED) by increasing/decreasing the reactive power conductivity
angle controlled by the solid-state switch device for controlling AC
conductivity phase angle (1000);

2) One or more than one of resistant type impedance member,
induction type impedance member or capacitor type impedance member
being connected in series, in parallel or in series and parallel;

3) The control circuit structured by a solid-state semiconductor circuit
which performs analog or chopper type constant current or limiting current
to the solid-state light emitting member;

4) AC stabilizing transformer;

5) AC constant current output transformer;

-- Solid-state switch device for controlling AC conductivity phase angle
(1000): constituted by one or more than one of the following circuit
structures:

1) A thyristor power component capable of controlling conductivity
phase angle, for example TRIAC (Tri-Electrode AC Switch), SCR (Silicon
Controlled Rectifier) or GTO (Gate Turn-off Thyristor) serving as an active
component, and through the operations of the voltage comparison circuit
between each phase voltage from the each phase voltage detection circuit,
the control timing of both or at least one of the turn-on phase angle and the
turn-off phase angle of the thyristor component is enabled to be controlled;

2) A solid-state switch device composed of a field effect power
component, for example MOSFET (Metal Oxide Semiconductor Field
Effect Transistor) or IGBT (Insulated Gate Bipolar Transistor) serving as the
active component, and through the operations of the voltage comparison
circuit between each phase voltage from the voltage detection circuit of
multiphase power source, the driving circuit of the field effect component is
controlled, so as to control the control timing of both or at least one of the
turn-on phase angle and the turn-off phase angle of the field effect

component
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15 current limiting circuit device (Z10), for controlling the turn-on phase angle
of the solid-state switch device for controlling AC conductivity phase angle
(1000) is controlled, so as to regulate the voltage and current passing
through the solid-state light emitting member;
The illumination waveform and current waveform diagrams obtained
20  during the operation disclosed in the embodiment illustrated in FIG. 4 are the
same as what is disclosed in FIG. 2.
FIG. 5 is a circuit schematic view of utilizing a three-phase four-wire
AC power source and each phase power being regulated by the solid-state
switch device for controlling AC conductivity phase angle (1000) then
25  respectively driving individual solid-state light emitting members connected
in an Wye (Y) format and arranged adjacently or arranged with an
overlapping means; as shown in FIG. 5, mainly consists of:
--AC solid-state light emitting member (101), (102), (103): constituted
by two or more than two AC-power driven solid-state light emitting

30 members, including a light emitting diode (LED) or an organic light
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3) Wth properties of the zener voltage of the zener diode, or with
the voltage forward drop feature of the diode, the zener diode or the
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13 limiting circuit device (Z10) and connected in series with the solid-state
switch device for controlling AC conductivity phase angle (1000), and after
the series connection, one end thereof is connected to the three-phase
four-wire AC power wire (R);

20 The non-common connection end of the AC-power driven solid-state
light emitting member (102) is connected in series with the AC current
limiting circuit device (Z10) and connected in series with the solid-state
switch device for controlling AC conductivity phase angle (1000), and after
the series connection, one end thereof is connected to the three-phase

25 four-wire AC power wire (S);

The non-common connection end of the AC-power driven solid-state
light emitting member (103) is connected in series with the AC current
limiting circuit device (Z10) and connected in series with the solid-state
switch device for controlling AC conductivity phase angle (1000), and after

30 the series connection, one end thereof is connected to the three-phase
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four-wire AC power wire (T);

--AC current limiting circuit device (Z10): constituted by one or more
than one of the following circuit structures, including:

1) Regulating the driving current of the AC solid-state light emitting
member (LED) by increasing/decreasing the reactive power conductivity
angle controlled by the solid-state switch device for controlling AC
conductivity phase angle (1000);

2) One or more than one of resistant type impedance member,
induction type impedance member or capacitor type impedance member
being connected in series, in parallel or in series and parallel;

3) The control circuit structured by a solid-state semiconductor circuit
which performs analog or chopper type constant current or limiting current
to the solid-state light emitting member;

4) AC stabilizing transformer;

5) AC constant current output transformer;

-- Solid-state switch device for controlling AC conductivity phase angle
(1000): constituted by one or more than one of the following circuit
structures:

1) A thyristor power component capable of controlling conductivity
phase angle, for example TRIAC (Tri-Electrode AC Switch), SCR (Silicon
Controlled Rectifier) or GTO (Gate Turn-off Thyristor) serving as an active
component, and through the operations of the voltage comparison circuit
between each phase voltage from the each phase voltage detection circuit,
the control timing of both or at least one of the turn-on phase angle and the
turn-off phase angle of the thyristor component is enabled to be controlled;

2) A solid-state switch device composed of a field effect power
component, for example MOSFET (Metal Oxide Semiconductor Field
Effect Transistor) or IGBT (Insulated Gate Bipolar Transistor) serving as the
active component, and through the operations of the voltage comparison

circuit between each phase voltage from the voltage detection circuit of

15



30 the series connection, one end thereof is connected to the

t hree-phase four-wire AC power wire (T); --AC current limting
circuit device (Z10): constituted by one or nore than one of the
following circuit structures, including: 1) Regul ating the
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turn-of f phase angle of the thyristor conponent 1s enabled to be
cont rol | edperations of the turn-on phase angle and the turn-off phase angle of the
solid-state light emitting member according to the voltage forward (VF)
feature of the AC solid-state light emitting member itself (ILED), during the
15 power source performing the voltage variation in a sine waveform;

--Electric power control unit (ECU): according to the internal setting of
the electric control unit (ECU) or receiving external controls, and referring
to the voltage of power source and the current passing through the AC
current limiting circuit device (Z10), for controlling the turn-on phase angle

20  of the solid-state switch device for controlling AC conductivity phase angle
(1000) is controlled, so as to regulate the voltage and current passing
through the solid-state light emitting member;

The illumination waveform and current waveform diagrams obtained
during the operation disclosed in the embodiment illustrated in FIG. 5 are the

25 same as what is disclosed in FIG. 2.

FIG. 6 is the circuit schematic view in which each phase of the
three-phase AC power source being individually connected in parallel with a
circuit device in series connected by the AC current limiting circuit device
(Z10), the AC solid-state light emitting member and the AC terminal of

30 single-phase bridge rectifier (BR100), then the DC output terminal of the
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2) A solid-state switch device conposed of a filed effect power
conponent, for exanple MOSFET (Metal Oxide Sem conductor Field Effect
Transistor) or I GBT (Insulated Gate Bi polar Transistor) serving as

t he active conponent, and through the operations of the voltage
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wat 15 citbieclBatREPERE Wil P67 S he ci rouit schemat i o view in
whi ch each phasgf 9f|i4.Reate light emitting member (102) driven by AC power is in
series connected to the AC current limiting circuit device (Z10) and in series
connected to the AC terminal of single-phase bridge rectifier (BR100), then
connected in parallel between the three-phase AC power wire (S) and the
20  three-phase AC power wire (R);

The solid-state light emitting member (103) driven by AC power is in
series connected to the AC current limiting circuit device (Z10) and in series
connected to the AC terminal of single-phase bridge rectifier (BR100), then
connected in parallel between the three-phase AC power wire (T) and the

25  three-phase AC power wire (S);

--AC current limiting circuit device (Z10): constituted by one or more
than one of the following circuit structures, including:

1) Regulating the driving current of the AC solid-state light emitting
member (LED) by increasing/decreasing the reactive power conductivity

30 angle controlled by the solid-state switch device for controlling AC
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conductivity phase angle (1000);

2) One or more than one of resistant type impedance member,
induction type impedance member or capacitor type impedance member
being connected in series, in parallel or in series and parallel;

3) The control circuit structured by a solid-state semiconductor circuit
which performs analog or chopper type constant current or limiting current
to the solid-state light emitting member;

4) AC stabilizing transformer;

5) AC constant current output transformer;

--Solid-state switch device for controlling electric conduction phase
angle (2000): connected in parallel between the positive and negative
terminals of each set of single-phase bridge rectifier (BR100), controlled by
the electric power control unit (ECU) for performing regulation of
conducting phase angle, and the solid-state switch for controlling electric
conduction phase angle (2000) is constituted by one or more than one of the
following electric circuit structures:

1) A thyristor power component capable of controlling conductivity
phase angle, for example TRIAC (Tri-Electrode AC Switch), SCR (Silicon
Controlled Rectifier) or GTO (Gate Turn-off Thyristor) serving as an active
component, and through the operations of the voltage comparison circuit
between each phase voltage from the each phase voltage detection circuit,
the control timing of both or at least one of the turn-on phase angle and the
turn-off phase angle of the thyristor component is enabled to be controlled;

2) A solid-state switch device composed of a field effect power
component, for example MOSFET (Metal Oxide Semiconductor Field
Effect Transistor) or IGBT (Insulated Gate Bipolar Transistor) serving as the
active component, and through the operations of the voltage comparison
circuit between each phase voltage from the voltage detection circuit of
multiphase power source, the driving circuit of the field effect component is

controlled, so as to control the control timing of both or at least one of the
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25 three-phase AC power wire (9S); --AC current limting circuit
device (Z10): constituted by one or nore than one of the follow ng
circuit structures, including: 1) Regulating the driving current of
the AC solid-state light emtting nenber (LED) by
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4) Through the voltage of the used AC power source, to set the
10 operations of the turn-on phase angle and the turn-off phase angle of the
solid-state light emitting member according to the voltage forward (VF)
feature of the AC solid-state light emitting member itself (LED), during the
power source performing the voltage variation in a sine waveform;
--Electric power control unit (ECU): according to the internal setting of
15  the electric control unit (ECU) or receiving external controls, and referring
to the voltage of three-phase AC power source and the current passing
through the AC current limiting circuit device (Z10), for controlling the
turn-on phase angle of the solid-state switch device for controlling electric
conduction phase angle (2000) connected in parallel between the positive
20  and negative terminals of each set of single-phase bridge rectifier (BR100),
so as to regulate the voltage and current passing through the solid-state light
emitting member;
The illumination waveform and current waveform diagrams obtained
during the operation disclosed in the embodiment illustrated in FIG. 6 are the
25 same as what is disclosed in FIG. 2.
FIG. 7 is the circuit schematic view in which a circuit device in series
connected by the AC current limiting circuit device (£10), the AC solid-state
light emitting member and the AC terminal of single-phase bridge rectifier

(BR100) being individually installed in parallel between each phase of R, S,

30 and T of three-phase four-wire AC power source and the neutral wire of
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15 conduction phase angle (2000) is constituted by one or nore than
one of the followng electric circuit structures: 1) A thyristor
power conponent capable of controlling conductivity phase angle, for
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vari al 50n pgabaldels bBRv¥EY aher {HreefHaBET oG- WANEACOPdWR Wikt fRE%d the
according'to the internal setting of 15 the electric control unit
(EQU) or meuediaViwige eftiereraphazsenfousisire &M posi@aryourge (D) he vol tage of
t hree- phase AC power source and the current passing through the AC
current |inmitilhg AG cuitentidimniding Zlioyjt device datlilibiingseris ¢canmected to
phase angl e of the solid-state switch device for .,controlling el ect rLc
conduct i okhpradid-satn Hehpoouftiaginesrbsa (1RZparad 18| sepsvrumeckd to the
POSITIVE  \C terminal of single-phase bridge rectifier (BR100), then connected in
20  parallel between the three-phase four-wire AC power wire (S) and the
neutral wire of three-phase four-wire AC power source (N);
The AC current limiting circuit device (Z10) is in series connected to
the solid-state light emitting member (103), and in series connected to the
AC terminal of single-phase bridge rectifier (BR100), then connected in
25 parallel between the three-phase four-wire AC power wire (T) and the
neutral wire of three-phase four-wire AC power source (N);
--AC current limiting circuit device (Z10): constituted by one or more
than one of the following circuit structures, including:
1) Regulating the driving current of the AC solid-state light emitting

30 member (LED) by increasing/decreasing the reactive power conductivity
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angle controlled by the solid-state switch device for controlling AC
conductivity phase angle (1000);

2) One or more than one of resistant type impedance member,
induction type impedance member or capacitor type impedance member
being connected in series, in parallel or in series and parallel;

3) The control circuit structured by a solid-state semiconductor circuit
which performs analog or chopper type constant current or limiting current
to the solid-state light emitting member;

4) AC stabilizing transformer;

5) AC constant current output transformer;

--Solid-state switch device for controlling electric conduction phase
angle (2000): connected in parallel between the positive and negative
terminals of each set of single-phase bridge rectifier (BR100), controlled by
the electric power control unit (ECU) for performing regulation of
conducting phase angle, and the solid-state switch for controlling electric
conduction phase angle (2000) is constituted by one or more than one of the
following electric circuit structures:

1) A thyristor power component capable of controlling conductivity
phase angle, for example TRIAC (Tri-Electrode AC Switch), SCR (Silicon
Controlled Rectifier) or GTO (Gate Turn-off Thyristor) serving as an active
component, and through the operations of the voltage comparison circuit
between each phase voltage from the each phase voltage detection circuit,
the control timing of both or at least one of the turn-on phase angle and the
turn-off phase angle of the thyristor component is enabled to be controlled;

2) A solid-state switch device composed of a field effect power
component, for example MOSFET (Metal Oxide Semiconductor Field
Effect Transistor) or IGBT (Insulated Gate Bipolar Transistor) serving as the
active component, and through the operations of the voltage comparison
circuit between each phase voltage from the voltage detection circuit of

multiphase power source, the driving circuit of the field effect component is
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The AC current limting circuit device (Z10) is in series connected
to the solid-state light emtting nmenber (102), and in series
connected to the AC term nal of single-phase bridge rectifier
(BR100), then connected in 20 parallel between the three-phase
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the electric control unit (ECU) or receiving external controls, and referring
to the voltage of three-phase four-wire AC power source and the current
passing through the AC current limiting circuit device (Z10), for controlling
the turn-on phase angle of the solid-state switch device for controlling
20  electric conduction phase angle (2000) connected in parallel between the
positive and negative terminals of each set of single-phase bridge rectifier
(BR100), so as to regulate the voltage and current passing through the
solid-state light emitting member;

The illumination waveform and current waveform diagrams obtained
25  during the operation disclosed in the embodiment illustrated in FIG. 7 are the

same as what is disclosed in FIG. 2.
In the solid-state light emitting member having controllable multiphase
reactive power, when the AC solid-state light emitting members (101),
(102), (103) are structured by light emitting diodes (LEDs) or organic light

30 emitting diodes (OLEDs), including onc or more than one of the following
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1) A thyristor power conponent capable of controlling conductivity
phase angle, for exanple TRIAC (Tr-El ectrode AC Switch), SCR (Silicon
20 Controlled Rectifier) or GIO (Gate Turn-off Thyristor) serving as
an active conponent, and through the operations of the voltage
conpari sonp,gifLcuit between each phase voltage fromthe each phase

vol tage detection circuit, the control timng of both or at |east one

of the turn- o )phascreneke thasl 1ioelihy embtinghiiasles gIvs por bhgic light

thyri stor conponent is enabled to be controlled; 25 2) solid-state
swi t ch dewineittingrpoded( OLEDY)iik edvatéquilaponeoncatpd e payalieds oexanpl e
MOSFET (Metal Oxi de Sem conductor Field Effect Transistor) or |GBT,
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parallel and normal-polarity connected to a DC output end of a bridge

rectifying device.
In the solid-state light emitting member having controllable multiphase
25 reactive power, the AC solid-state light emitting members (101), (102),
(103) are structured by one or more than one light emitting members in
series connection, parallel connection or series and parallel connection,
provided for being directly operated with an AC power source, so as to be

directly operated with a AC power source.

30 According to the solid-state light emitting device having controllable
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(102), (103) are structured by light emtting di odes (LEDs) or
organic light 30 emtting diodes (OLEDs), including one or nore than
one of the follow ng neans: 1) two or nore than two |ight
emtting diodes (LEDs) or organic light emtting diodes (OLEDs) is
reverse- pohafii n L £l bfltheO t irierlti¥f, Ofhd™MhentibASd
%ﬁftiﬁié’%lg&’g fEAGHd E)[%i’fé cObresent | ), Of .

two light emtti i odes (L or organic light 5 emtting diodes
(OLEDs) i sniikMREplRaseoAT igovE0RBERIeedot mrﬁ%riheﬁ;dd@eﬂqer dspegiliasel yower
reverse-polarity connected in parallel with diodes; or 3) one or
nor e t han sonecd adbptednint aforgsaltlogiabodliesis, the sagentheory gind primciplegs
di odes (OLEDs) is connected in series, or in parallel or in series
and par al ladso applicalrlean apadGrpayer somwisethey ing twie @anene Phan By phases.
bridge_10 rectifying device. In the solid-state light emtting
nenber5having controll able nultiphase reactive power, when the AC
solid-state light emtting nmenbers (101), (102), (103) are structured
by single-way conductivity solid-state light emtting nenbers,

i ncl udi ng one or nore than one of the foll ow ng nmeans 151) two or
nore than two single-way conductivity solid-state light emtting
menbers are reverse-polarity connected in parallel; or 2) two or
nore than two single-way conductivity solid-state light emtting
menbers are reverse-polarity connected in series then respectively
reverse-polarity connected in parallel with diodes; or 203) one or
nore than one single-way conductivity solid-state light emtting
nmenbers are connected in series, or in parallel or in series and
paral l el and nornmal -polarity connected to a DC out put end of a bridge
rectifying device.



CLAIMS
I. A solid-state light emitting device having controllable multiphase
reactive power, which utilizes a three-phase or multiphase AC power source,
and each phase power respectively drives individual solid-state light emitting
members arranged adjacently or arranged with an overlapping means, so that
the synthetic illumination brightness is overlapped through the illumination
brightness waveforms generated by the AC power voltage of each phase,
thereby the synthetic pulse rate of illumination brightness can be lowered,
and the sine waveform voltages at different phases between each power
source enable the individual solid-state light emitting members respectively
driven by each phase power and arranged adjacently or arranged with an
overlapping means generate the optical energy having different brightness
with respect to the instant value of the voltage waveform; when the
individual solid-state light emitting members having different brightness and
arranged adjacently or arranged with an overlapping means emit light, the
power passing through the individual solid-state light emitting member
having a relatively low brightness is defined as reactive power; the solid-
state light emitting device having controllable multiphase reactive power,
provided by the present invention, utilizes a solid-state switch device for
controlling AC conductivity phase angle (1000) for controlling the reactive
power to be cut so as to save power, and to further regulate the current and
voltage supplied to the individual solid-state light emitting member; wherein
Each phase power of the three-phase AC power source is regulated by
the solid-state switch device for controlling AC conductivity phase angle
(1000) then respectively drives individual solid-state light emitting members
connected in a Delta (A) format and arranged adjacently or arranged with an
overlapping means, which comprises:
--AC solid-state light emitting member (101), (102), (103):

constituted by two or more than two AC-power driven solid-state light
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emitting members, including a light emitting diode (LED) or an organic light
emitting diode (OLED) provided as a foundational light emitting member for
being driven by AC power source, or including other solid-state light
emitting member capable of being driven by AC power source;

The AC-power driven solid-state light emitting member (101) is
connected in series with the AC current limiting circuit device (Z10) and
connected in series with the solid-state switch device for controlling AC
conductivity phase angle (1000), then connected in parallel between the
three-phase AC power wire (R) and the three-phase AC power wire (S);

The AC-power driven solid-state light emitting member (102) is
connected in series with the AC current limiting circuit device (Z10) and
connected in series with the solid-state switch device for controlling AC
conductivity phase angle (1000), then connected in parallel between the
three-phase AC power wire (S) and the three-phase AC power wire (T);

The AC-power driven solid-state light emitting member (103) is
connected in series with the AC current limiting circuit device (Z10) and
connected in series with the solid-state switch device for controlling AC
conductivity phase angle (1000), then connected in parallel between the
three-phase AC power wire (T) and the three-phase AC power wire (R);

--AC current limiting circuit device (Z10): constituted by one or
more than one of the following circuit structures, including:

1) Regulating the driving current of the AC solid-state light
emitting member (LED) by increasing/decreasing the reactive power
conductivity angle controlled by the solid-state switch device for controlling
AC conductivity phase angle (1000);

2) One or more than one of resistant type impedance member,
induction type impedance member or capacitor type impedance member
being connected in series, in parallel or in series and parallel;

3) The control circuit structured by a solid-state semiconductor
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circuit which performs analog or chopper type constant current or limiting
current to the solid-state light emitting member;

4) AC stabilizing transformer;

5) AC constant current output transformer;

-- Solid-state switch device for controlling AC conductivity phase
angle (1000): constituted by one or more than one of the following circuit
structures:

I) A thyristor power component capable of controlling
conductivity phase angle, for example TRIAC (Tri-Electrode AC Switch),
SCR (Silicon Controlled Rectifier) or GTO (Gate Turn-off Thyristor) serving
as an active component, and through the operations of the voltage
comparison circuit between each phase voltage from the each phase voltage
detection circuit, the control timing of both or at least one of the turn-on
phase angle and the turn-off phase angle of the thyristor component is
enabled to be controlled;

2) A solid-state switch device composed of a field effect power
component, for example MOSFET (Metal Oxide Semiconductor Field Effect
Transistor) or IGBT (Insulated Gate Bipolar Transistor) serving as the active
component, and through the operations of the voltage comparison circuit
between each phase voltage from the voltage detection circuit of multiphase
power source, the driving circuit of the field effect component is controlled,
so as to control the control timing of both or at least one of the turn-on phase
angle and the turn-off phase angle of the field effect component;

3) With properties of the zener voltage of the zener diode, or with
the voltage forward drop feature of the diode, the zener diode or the diode is
connected in series between the gate of the thyristor and the voltage source,
so as to set the control timing of both or at least one of the turn-on phase
angle and the turn-off phase angle of the thyristor component during the

power source performing the voltage variation in a sine waveform;
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4) Through the voltage of the used AC power source, to set the
operations of the turn-on phase angle and the turn-off phase angle of the
solid-state light emitting member according to the voltage forward (VF)
feature of the AC solid-state light emitting member itself (LED), during the
power source performing the voltage variation in a sine waveform;

--Electric power control unit (ECU): according to the internal setting
of the electric control unit (ECU) or receiving external controls, and
referring to the voltage of power source and the current passing through the
AC current limiting circuit device (Z10), for controlling the turn-on phase
angle of the solid-state switch device for controlling AC conductivity phase
angle (1000) is controlled, so as to regulate the voltage and current passing

through the solid-state light emitting member.

2. A solid-state light emitting device having controllable multiphase
reactive power, wherein each phase power of the three-phase AC power
source is regulated by the solid-state switch device for controlling AC
conductivity phase angle (1000) then respectively driving individual solid-
state light emitting members connected in an Wye (Y) format and arranged
adjacently or arranged with an overlapping means, which comprises:

--AC solid-state light emitting member (101), (102), (103): constituted by
two or more than two AC-power driven solid-state light emitting members,
including a light emitting diode (LED) or an organic light emitting diode
(OLED) provided as a foundational light emitting member for being driven
by AC power source, or including other solid-state light emitting member
capable of being driven by AC power source;

--The AC-power driven solid-state light emitting member (101), the AC-
power driven solid-state light emitting member (102) and the AC-power
driven solid-state light emitting member (103) are connected in the Wye (Y)

format at the common connection end (COM);
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The non-common connection end of the AC-power driven solid-state
light emitting member (101) is connected in series with the AC current
limiting circuit device (Z10) and connected in series with the solid-state
switch device for controlling AC conductivity phase angle (1000), and after
the series connection, one end thereof is connected to the three-phase AC
power wire (R);

The non-common connection end of the AC-power driven solid-state
light emitting member (102) is connected in series with the AC current
limiting circuit device (Z10) and connected in series with the solid-state
switch device for controlling AC conductivity phase angle (1000), and after
the series connection, one end thereof is connected to the three-phase AC
power wire (S);

The non-common connection end of the AC-power driven solid-state
light emitting member (103) is connected in series with the AC current
limiting circuit device (Z10) and connected in series with the solid-state
switch device for controlling AC conductivity phase angle (1000), and after
the series connection, one end thereof is connected to the three-phase AC
power wire (T);

--AC current limiting circuit device (Z10): constituted by one or more

than one of the following circuit structures, including:

1) Regulating the driving current of the AC solid-state light emitting
member (LED) by increasing/decreasing the reactive power conductivity
angle controlled by the solid-state switch device for controlling AC
conductivity phase angle (1000);

2) One or more than one of resistant type impedance member, induction
type impedance member or capacitor type impedance member being
connected in series, in parallel or in series and parallel,

3) The control circuit structured by a solid-state semiconductor circuit

which performs analog or chopper type constant current or limiting current
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to the solid-state light emitting member;
4) AC stabilizing transformer;
5) AC constant current output transformer;

-- Solid-state switch device for controlling AC conductivity phase angle
(1000): constituted by one or more than one of the following circuit
structures:

1) A thyristor power component capable of controlling conductivity
phase angle, for example TRIAC (Tri-Electrode AC Switch), SCR (Silicon
Controlled Rectifier) or GTO (Gate Turn-off Thyristor) serving as an active
component, and through the operations of the voltage comparison circuit
between each phase voltage from the each phase voltage detection circuit,
the control timing of both or at least one of the turn-on phase angle and the
turn-off phase angle of the thyristor component is enabled to be controlled;

2) A solid-state switch device composed of a filed effect power
component, for example MOSFET (Metal Oxide Semiconductor Field Effect
Transistor) or IGBT (Insulated Gate Bipolar Transistor) serving as the active
component, and through the operations of the voltage comparison circuit
between each phase voltage from the voltage detection circuit of multiphase
power source, the driving circuit of the field effect component is controlled,
so as to control the control timing of both or at least one of the turn-on phase
angle and the turn-off phase angle of the field effect component;

3) With properties of the zener voltage of the zener diode, or with the
voltage forward drop feature of the diode, the zener diode or the diode is
connected in series between the gate of the thyristor and the voltage source,
so as to set the control timing of both or at least one of the turn-on phase
angle and the turn-off phase angle of the thyristor component during the
power source performing the voltage variation in a sine waveform;

4) Through the voltage of the used AC power source, to set the

operations of the turn-on phase angle and the turn-off phase angle of the
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solid-state light emitting member according to the voltage forward (VF)
feature of the AC solid-state light emitting member itself (LED), during the
power source performing the voltage variation in a sine waveform;

--Electric power control unit (ECU): according to the internal setting of
the electric control unit (ECU) or receiving external controls, and referring
to the voltage of power source and the current passing through the AC
current limiting circuit device (Z10), for controlling the turn-on phase angle
of the solid-state switch device for controlling AC conductivity phase angle
(1000) 1s controlled, so as to regulate the voltage and current passing through

the solid-state light emitting member.

3. A solid-state light emitting device having controllable multiphase
reactive power, whereinthe three-phase is a four-wire AC power source is
regulated by the solid-state switch device for controlling AC conductivity
phase angle (1000) then respectively driving individual solid-state light
emitting members connected in an Wye (Y) format and arranged adjacently
or arranged with an overlapping means, which comprises:

--AC solid-state light emitting member (101), (102), (103): constituted by
two or more than two AC-power driven solid-state light emitting members,
including a light emitting diode (LED) or an organic light emitting diode
(OLED) provided as a foundational light emitting member for being driven
by AC power source, or including other solid-state light emitting member
capable of being driven by AC power source constituted by two or more than
two AC-power driven solid-state light emitting members, including a light
emitting diode (LED) or an organic light emitting diode (OLED) provided as
a foundational light emitting member for being driven by AC power source,
or including other solid-state light emitting member capable of being driven
by AC power source;

-- The AC-power driven solid-state light emitting member (101), the
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AC-power driven solid-state light emitting member (102) and the AC-power
driven solid-state light emitting member (103) are connected in the Wye (Y)
format at the common connection end (COM), and connected to the neutral
wire (N) of the three-phase four-wire AC power source.The non-common
connection end of the AC-power driven solid-state light emitting member
(101) 1s connected in series with the AC current limiting circuit device (Z10)
and connected in series with the solid-state switch device for controlling AC
conductivity phase angle (1000), and after the series connection, one end
thereof 1s connected to the three-phase four-wire AC power wire (R);

The non-common connection end of the AC-power driven solid-state
light emitting member (102) is connected in series with the AC current
limiting circuit device (Z10) and connected in series with the solid-state
switch device for controlling AC conductivity phase angle (1000), and after
the series connection, one end thereof is connected to the three-phase four-
wire AC power wire (S);

The non-common connection end of the AC-power driven solid-state
light emitting member (103) is connected in series with the AC current
limiting circuit device (Z10) and connected in series with the solid-state
switch device for controlling AC conductivity phase angle (1000), and after
the series connection, one end thereof is connected to the three-phase four-
wire AC power wire (T);

--AC current limiting circuit device (Z10): constituted by one or more

than one of the following circuit structures, including:

1) Regulating the driving current of the AC solid-state light emitting
member (LED) by increasing/decreasing the reactive power conductivity
angle controlled by the solid-state switch device for controlling AC
conductivity phase angle (1000);

2) One or more than one of resistant type impedance member, induction

type impedance member or capacitor type impedance member being
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connected in series, in parallel or in series and parallel;

3) The control circuit structured by a solid-state semiconductor circuit
which performs analog or chopper type constant current or limiting current
to the solid-state light emitting member;

4) AC stabilizing transformer;

5) AC constant current output transformer;

-- Solid-state switch device for controlling AC conductivity phase
angle (1000): constituted by one or more than one of the following circuit
structures:

1) A thyristor power component capable of controlling conductivity
phase angle, including at least a TRIAC (Tri-Electrode AC Switch), SCR
(Silicon Controlled Rectifier) or GTO (Gate Turn-off Thyristor) serving as
an active component, and through the operations of the voltage comparison
circuit between each phase voltage from the each phase voltage detection
circuit, the control timing of both or at least one of the turn-on phase angle
and the turn-off phase angle of the thyristor component is enabled to be
controlled;

2) A solid-state switch device composed of a field effect power
component, for example MOSFET (Metal Oxide Semiconductor Field Effect
Transistor) or IGBT (Insulated Gate Bipolar Transistor) serving as the active
component, and through the operations of the voltage comparison circuit
between each phase voltage from the voltage detection circuit of multiphase
power source, the driving circuit of the field effect component is controlled,
so as to control the control timing of both or at least one of the turn-on phase
angle and the turn-off phase angle of the field effect component;

3) With properties of the zener voltage of the zener diode, or with the
voltage forward drop feature of the diode, the zener diode or the diode is
connected in series between the gate of the thyristor and the voltage source,

so as to set the control timing of both or at least one of the turn-on phase
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angle and the turn-off phase angle of the thyristor component during the
power source performing the voltage variation in a sine waveform;

4) Through the voltage of the used AC power source, to set the
operations of the turn-on phase angle and the turn-off phase angle of the
solid-state light emitting member according to the voltage forward (VF)
feature of the AC solid-state light emitting member itself (LED), during the
power source performing the voltage variation in a sine waveform;

--Electric power control unit (ECU): according to the internal setting of
the electric control unit (ECU) or receiving external controls, and referring
to the voltage of power source and the current passing through the AC
current limiting circuit device (Z10), for controlling the turn-on phase angle
of the solid-state switch device for controlling AC conductivity phase angle
(1000) is controlled, so as to regulate the voltage and current passing through

the solid-state light emitting member.

4. A solid-state light emitting device having controllable multiphase reactive power
as claimed in claims 1-3, wherein when the AC solid-state light emitting members (101),
(102), (103) are structured by light emitting diodes (LEDs) or organic light emitting
diodes (OLEDs), including one or more than one of the following means:

1) two or more than two light emitting diodes (LEDs) or organic light emitting
diodes (OLEDs) is reverse-polarity connected in parallel; or

2) two or more than two light emitting diodes (LEDs) or organic light emitting
diodes (OLEDs) is reverse-polarity connected in series then respectively reverse-polarity
connected in parallel with diodes; or

3) one or more than one light emitting diodes (LEDs) or organic light emitting
diodes (OLEDs) is connected in series, or in parallel or in series and parallel and normal-
polarity connected to an DC output end of a bridge rectifying device.
5. A solid-state light emitting device having controllable multiphase reactive power
as claimed in claims 1-3, wherein when the AC solid-state light emitting members (101),
(102), (103) are structured by single-way conductivity solid-state light emitting members,

including one or more than one of the following means:
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1) two or more than two single-way conductivity solid-state light emitting
members are reverse-polarity connected in parallel; or

2) two or more than two single-way conductivity solid-state light emitting
members are reverse-polarity connected in series then respectively reverse-polarity
connected in parallel with diodes; or

3) one or more than one single-way conductivity solid-state light emitting
members are connected in series, or in parallel or in series and parallel and normal-

polarity connected to a DC output end of a bridge rectifying device.

6. A solid-state light emitting device having controllable multiphase
reactive power, which utilizes a three-phase AC power source, each power
phase respectively driving individual solid-state light emitting members
arranged adjacently or arranged with an overlapping means, so that the
synthetic illumination brightness is overlapped through the illumination
brightness waveforms generated by the AC power voltage of each phase,
lowering the synthetic pulse rate of illumination brightness, and the sine
waveform voltages at different phases between each power source enable the
individual solid-state light emitting members respectively driven by each
phase and arranged adjacently or arranged with an overlapping means
generate optical energy having different brightnesses with respect to the
instant value of the voltage waveform; such that when the individual solid-
state light emitting members having different brightness and arranged
adjacently or arranged with an overlapping means emit light, the power
passing through the individual solid-state light emitting member having a
relatively low brightness is defined as reactive power; the solid-state light
emitting device having controllable multiphase reactive power that utilizes a
solid-state switch device (2000) connected in parallel between positive and
negative terminals of a respective single-phase bridge rectifier (BR100) to
control an AC conductivity phase angle for controlling the reactive power to

be cut so as to save power, and to further regulate the current and voltage
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supplied to the individual solid-state light emitting member; wherein

each power phase of the three-phase AC power source is regulated by

the solid-state switch device (2000) for controlling the AC conductivity

phase angle and then respectively driving individual solid-state light

emitting members connected in a delta (A) format and arranged adjacently

or arranged with an overlapping means, the solid-state light emitting

device comprising:

--AC solid-state light emitting member (101), (102), (103): constituted by

two or more than two AC-power driven solid-state light emitting members,

including a light emitting diode (LED) or an organic light emitting diode

(OLED) provided as a foundational light emitting member for being driven

by AC power source, or including other solid-state light emitting member

capable of being driven by AC power source, wherein:

a first said AC-power driven solid-state light emitting member
(101) is connected in series with an AC current limiting circuit device
(Z10) and connected in series with the AC terminal of a first said
single-phase bridge rectifier (BR100), and then connected in parallel
between a first three-phase AC power wire (R) and a second three-
phase AC power wire (S);

a second said AC-power driven solid-state light emitting member
(102) 1s connected in series with the AC current limiting circuit
device (Z10) and connected in series with AC terminal of a second
said single-phase bridge rectifier (BR100), and then connected in
parallel between the second three-phase AC power wire (S) and a
third three-phase AC power wire (T);

a third said AC-power driven solid-state light emitting member
(103) is connected in series with the AC current limiting circuit device

(Z10) and connected in series with the AC terminal of a third said
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single-phase bridge rectifier (BR100), and then connected in parallel
between the third three-phase AC power wire (T) and the first three-
phase AC power wire (R);

--AC current limiting circuit device (Z10): constituted by one or more
than one of the following circuit structures, including:

1) a current regulating circuit for regulating the driving current of the
AC solid-state light emitting member (LED) by increasing/decreasing the
reactive power conductivity angle controlled by the solid-state switch device
for controlling the AC conductivity phase angle;

2)  One or more than one of resistant type impedance member, induction
type impedance member or capacitor type impedance member being
connected in series, in parallel or in series and parallel,

3) a control circuit structured by a solid-state semiconductor circuit
which performs analog or chopper type constant current or limiting current
to the solid-state light emitting member;

4) an AC stabilizing transformer; and

5) an AC constant current output transformer;

--the solid-state switch device (2000) for controlling electric conduction
phase angle (2000): connected in parallel between the positive and negative
terminals of each respective single-phase bridge rectifier (BR100) and
constituted by one or more than one of the following electric circuit
structures:

1)  a thyristor power component capable of controlling conductivity
phase angle, for example TRIAC (Tri-Electrode AC Switch), SCR (Silicon
Controlled Rectifier) or GTO (Gate Turn-off Thyristor) serving as an active
component, and through the operations of the voltage comparison circuit
between each phase voltage from the each phase voltage detection circuit,
the control timing of both or at least one of the turn-on phase angle and the

turn-off phase angle of the thyristor component is enabled to be controlled;
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2)  a solid-state switch device composed of a field effect power
component, including at least a MOSFET (Metal Oxide Semiconductor Field
Effect Transistor), IGBT (Insulated Gate Bipolar Transistor), and another
type of field effect power component, the field effect power component
serving as the active component, andsuch that through the operations of the
voltage comparison circuits for comparing each voltage phase of the
multiphase power source, the driving circuit of the field effect component is
controlled, so as to control the control timing of both or at least one of the
turn-on phase angle and the turn-off phase angle of the field effect
component;

3) a zener diode or diode having a voltage forward drop feature
connected in series between the gate of the thyristor and the voltage source,
so as to set the control timing of both or at least one of the turn-on phase
angle and the turn-off phase angle of the thyristor component during the
power source performing the voltage variation in a sine waveform; and

4)  acircuit for setting the operations of the turn-on phase angle and the
turn-off phase angle of the solid-state light emitting member according to the
voltage forward (VF) feature of the AC solid-state light emitting member
itself (LED), during the power source performing the voltage variation in a
sine waveform; and

-- an electric power control unit (ECU): according to the internal setting of
the electric control unit (ECU) or receiving external controls, and referring
to the voltage of three-phase AC power source and the current passing
through the AC current limiting circuit device (Z10), for controlling the turn-
on phase angle of the solid-state switch device for controlling electric
conduction phase angle (2000) connected in parallel between the positive
and negative terminals of each set of single-phase bridge rectifier (BR100),
so as to regulate the voltage and current passing through the solid-state light

emitting member.
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A solid-state light emitting device having controllable multiphase
reactive power, which utilizes a three-phase, four line AC power source, and
each phase power respectively drives individual solid-state light emitting
members arranged adjacently or arranged with an overlapping means, so that
the synthetic illumination brightness is overlapped through the illumination
brightness waveforms generated by the AC power voltage of each phase,
lowering the synthetic pulse rate of illumination brightness, and the sine
waveform voltages at different phases enable the individual solid-state light
emitting members respectively driven by each phase power and arranged
adjacently or arranged with an overlapping means generate optical energy
having different brightnesses with respect to the instant value of the voltage
waveform; such that when the individual solid-state light emitting members
having different brightness and arranged adjacently or arranged with an
overlapping means emit light, the power passing through the individual
solid-state light emitting member having a relatively low brightness is
defined as reactive power; the solid-state light emitting device having
controllable multiphase reactive power that utilizes a solid-state switch
device (2000) connected in parallel between positive and negative terminals
of a respective single-phase bridge rectifier (BR100) to control an AC
conductivity phase angle for controlling the reactive power to be cut so as to
save power, and to further regulate the current and voltage supplied to the
individual solid-state light emitting member; wherein

each power phase of the three-phase AC power source is regulated
by the solid-state switch device (2000) for controlling the AC conductivity
phase angle and then respectively driving individual solid-state light emitting
members connected in a delta (A) format and arranged adjacently or

arranged with an overlapping means, the solid-state light emitting device
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comprising:

--AC solid-state light emitting member (101), (102), (103):
constituted by two or more than two AC-power driven solid-state light
emitting members, including a light emitting diode (LED) or an organic light
emitting diode (OLED) provided as a foundational light emitting member for
being driven by AC power source, or including other solid-state light

emitting member capable of being driven by the AC power source, wherein:

a first said AC-power driven solid-state light emitting member
(101) 1s connected in series with an AC current limiting circuit device
(Z10) and connected in series with the AC terminal of a first said
single-phase bridge rectifier (BR100), and then connected in parallel
between a first three-phase AC power wire (R) and a neutral wire
(N);

a second said AC-power driven solid-state light emitting member
(102) is connected in series with the AC current limiting circuit
device (Z10) and connected in series with AC terminal of a second
said single-phase bridge rectifier (BR100), and then connected in
parallel between the second three-phase AC power wire (S) and a
neutral wire (N);

a third said AC-power driven solid-state light emitting
member (103) is connected in series with the AC current limiting
circuit device (Z10) and connected in series with the AC terminal of a
third said single-phase bridge rectifier (BR100), and then connected in
parallel between the third three-phase AC power wire (T) and a neutral

wire (N);

--the AC current limiting circuit device (Z10): constituted by one or

more than one of the following circuit structures, including:
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1) a current regulating circuit for regulating the driving current of
the AC solid-state light emitting member (LED) by increasing/decreasing the
reactive power conductivity angle controlled by the solid-state switch device
(2000) for controlling the AC conductivity phase angle;

2) One or more than one of resistant type impedance member,
induction type impedance member or capacitor type impedance member
being connected in series, in parallel or in series and parallel;

3) a control circuit structured by a solid-state semiconductor
circuit which performs analog or chopper type constant current or limiting
current to the solid-state light emitting member;

4) an AC stabilizing transformer; and

5) an AC constant current output transformer;

--the solid-state switch device (2000) for controlling the AC
conduction phase angle connected in parallel between the positive and
negative terminals of each respective single-phase bridge rectifier (BR100)
and constituted by one or more than one of the following electric circuit
structures:

1) a thyristor power component capable of controlling
conductivity phase angle, including at least a TRIAC (Tri-Electrode AC
Switch), an SCR (Silicon Controlled Rectifier), a GTO (Gate Turn-off
Thyristor) and another type of thyristor power component, the thyristor
power components serving as an active component, such that through the
operations of the respective voltage comparison circuits for comparing
respective voltage phases, the control timing of both or at least one of the
turn-on phase angle and the turn-off phase angle of the thyristor component
is enabled to be controlled;

2) a solid-state switch device composed of a field effect power
component, including at least a MOSFET (Metal Oxide Semiconductor Field
Effect Transistor), IGBT (Insulated Gate Bipolar Transistor), and another
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type of field effect power component, the field effect power component
serving as the active component, such that through the operations of the
voltage comparison circuits for comparing each voltage phase of the
multiphase power source, the driving circuit of the field effect component is
controlled, so as to control the control timing of both or at least one of the
turn-on phase angle and the turn-off phase angle of the field effect
component;

3) a zener diode or diode having a forward voltage drop feature
connected in series between the gate of the thyristor and the voltage source,
so as to set the control timing of both or at least one of the turn-on phase
angle and the turn-off phase angle of the thyristor component during the
power source performing the voltage variation in a sine waveform; and

4) a circuit for setting the operations of the turn-on phase angle
and the turn-off phase angle of the solid-state light emitting member
according to the voltage forward (VF) feature of the AC solid-state light
emitting member itself (LED), during the power source performing the
voltage variation in a sine waveform; and

-- an electric power control unit (ECU): according to the internal
setting of the electric control unit (ECU) or receiving external controls, and
referring to the voltage of three-phase four-wire AC power source and the
current passing through the AC current limiting circuit device (Z10), for
controlling the turn-on phase angle of the solid-state switch device for
controlling electric conduction phase angle (2000) connected in parallel
between the positive and negative terminals of each set of single-phase
bridge rectifier (BR100) for controlling the AC conductivity phase angle, so
as to regulate the voltage and current passing through the solid-state light

emitting member.

8. A solid-state light emitting device having controllable multiphase
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reactive power as claimed in claim 6 or 7, wherein when the AC solid-state
light emitting members (101), (102), (103) are structured by light emitting
diodes (LEDs) or organic light emitting diodes (OLEDs), including one or
more than one of the following means:

I) two or more than two light emitting diodes (LEDs) or organic
light emitting diodes (OLEDs) is reverse-polarity connected in parallel; or

2) two or more than two light emitting diodes (LEDs) or organic
light emitting diodes (OLEDs) is reverse-polarity connected in series then
respectively reverse-polarity connected in parallel with diodes; or

3) one or more than one light emitting diodes (LEDs) or organic
light emitting diodes (OLEDs) is connected in series, or in parallel or in
series and parallel and normal-polarity connected to an DC output end of a

bridge rectifying device.

9. A solid-state light emitting device having controllable multiphase
reactive power as claimed in claim 6 or 7, wherein when the AC solid-state
light emitting members (101), (102), (103) are structured by single-way
conductivity solid-state light emitting members, including one or more than
one of the following means:
1) two or more than two single-way conductivity solid-state light emitting
members are reverse-polarity connected in parallel; or
2) two or more than two single-way conductivity solid-state light emitting
members are reverse-polarity connected in series then respectively
reverse-polarity connected in parallel with diodes; or
3) one or more than one single-way conductivity solid-state light emitting
members are connected in series, or in parallel or in series and parallel
and normal-polarity connected to a DC output end of a bridge

rectifying device.
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