VOLTAGE- LI M TI NG AND REVERSE POLARI TY SERIES TYPE LED DEVI CE BACKGROUND OF
THE I NVENTION 5(a) Field of the invention The present invention relates
to a voltage-limting and reverse polarity series type LED devi ce conposed
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divided into the direct current electric energy drive LED or the
alternating current LED which is driven by alternating current through
reverse polarity parallel connection of LEDs. Their 15 usages are

relatively inflexible.

Currently LEDs are
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of the samewehkhM9selection of connecting pins, is usable on direct current power
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or alternating current power as its characteristics.

(b)Description of the Prior Art

Currently LEDs are divided into the direct current electric energy
drive LED or the alternating current LED which is driven by alternating
current through reverse polarity parallel connection of LEDs. Their
usages are relatively inflexible. Moreover, when the alternating current
drives the alternating current LED, the working time of the individual
reverse-poled parallel-connected LED are reduced to half which accounts

for its shortcoming,

SUMMARY OF THE INVENTION

The present invention of a voltage-limiting and reverse polarity
series type LED device is constituted of zener diodes and LEDs. It
parallel-connects at least one or more LEDs in homo-polar parallel, series,
or parallel-series connection and zener diodes of the same working
polarity to constitute the first LED and zener diode set, and
parallel-connects another set constituting by at least one or more LEDs in
homo-polar parallel, series, or parallel-series connection and zener diodes
of the same working polarity to constitute the second LED and zener
diode set. Through the reverse-polarity series connection of the first LED

and zener diode set and the second LED and zener diode set, a
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25 polarity to constitute the first LED and zener diode set, and _
paral l el -connects another set constituting by at |east one or nore LEDs in
hono- pol ar parallel, series, or parallel-series connection and zener diodes

of the sane | ity to consti-tute.the s d, LED and zener diode
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voltage-limting and reverse polarity series type LED device of the present
i nvention. 10FIG 2 is the circuit diagramof the voltage-limting and

reverse BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s the circuit diagram of the voltage-limiting and reverse
polarity series type LED device of the present invention.

10 FIG. 2 is the circuit diagram of the voltage-limiting and reverse
polarity series type LED device of the present invention as applied on the
alternating current power source.

FIG. 3 is the circuit diagram of the voltage-limiting and reverse
polarity series type LED device of the present invention as applied on the

15 direct current power source.

FIG. 4 is the circuit diagram of the voltage-limiting and reverse
polarity series type LED device of the present invention as applied on the
alternating current power source and connected in series with the
impedance elements.

20 FIG. 5 is the circuit diagram of the voltage-limiting and reverse
polarity series type LED device of the present invention as applied on the
direct current power source and connected in series with the impedance
elements.

FIG. 6 is the circuit diagram of the present invention wherein the

25 LEDs are connected in series with the current-limiting impedance
elements as well as connected in parallel with the power storing and
discharging devices, and connected in parallel with the zener diodes.

FIG. 7 is the circuit diagram of the present invention in FIG 6
wherein the LEDs are connected in series with the current-limiting

30 impedance elements then connected in parallel with the power storing and
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polarity series type LED device of the present invention as applied on the
alternating current power source. FIG 3 is the circuit diagram of
the voltage-limting and reverse polarity series type LED device of the

presert hantion es appteduen B Aoe rert it ont ooner gougel
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reverse polarity series type LED device o e present 1 nvention as applied

on the dir eClGdumwlemeirponpedsmerdemands aemectgthlidd. series with the
i npedance elenments. FIG 6 is the circuit diagramof the present invention

wher ei n X he 25 UHSs Qietlwapestional viseit dngramhof te preseantnvdnion ing

i npedance ts as well as connected in parallel with the power storing
and di schaﬁgﬁe(g?ﬁf 1'%1@51,mla¢f§“19@rﬂ4@@t€ééﬁ e pefriastadledai th the zener diodes.
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circuit diagramof the pres I nvention in _ erern 1nped:
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the present invention in
FIG. 12 is the operational circuit diagram illustrating that the LEDs
in FIG. 9 are connected in parallel with the zener diodes.
FIG. 13 is the circuit diagram of the voltage-limiting and reverse
polarity series type LED device of the present invention wherein the
15 reverse polarity parallel-connected diodes being installed between

terminal (a) and terminal (b) and between terminal (b) and terminal (c).

DESCRIPTION OF MAIN COMPONENT SYMBOLS
(101)y~(102) : LED
20 (203) ~ (204) @ Diodes
(301) ~ (302) * Electricity storing and discharging device
(400) ~ (401) ~ (402) . Current-limiting impedance elements
(501) ~ (502) © Zener diodes
(601) ~ (602) : Diodes
25 Terminal (a): First LED and zener diode set connection terminal
Terminal (b): First LED and zener diode set and second LED and zener
diode set reverse polarity series connection terminal

Terminal (¢): Second LED and zener diode set connection terminal

30 DETAILED DESCRIPTION OF THE PREFERRED
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FI G 7 wherein inpedance el enents are not installed. ~ FIG 10 is the
operational circuit diagramillustrating that the LEDs in FIG 6 are
connected in parallel with the zener diodes. FIG 11 is the

[ I [ it di il | e LEDs 10 in FIG 7 are
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of the volt ggdt-khiftihfdiand reverse polarity series type LED device of the
present invention wherein the 15 reverse polarity parallel-connected di odes

bei ng i nst al | edChetentlgn [ D3 eirgi dighiddd)in@nthd lirdcoalurtdnt elRethetaee
termnal (b) and term nal (c) DESCRI PTI ON OF MAI N COVPONENT "SYMBCOLS

(101) (L028riveEIEDROB Y he @dea)atinDicadest (I30D) whi{d02) driviehelsy rail@irhytisg or i ng
and di schargi ng device (400) (401), (402)Current-limti n% | npedance
el enent s (5044eny sbpyuglyaiguprsgi pedrity parallel connection of LEDs. Their

usages are relatively inflexible, Moreover, when the alternating current
drives the alternating current LED, the working time of the individual
reverse-poled parallel-connected LED are reduced to haif which accounts

10 for its shortcoming.

The present invention provides a voltage-limiting and reverse
polarity series type LED device and that, through a selection of pins, is
usable on direct current power or alternating current power for the
convenience of users.

15 The present invention of a voltage-limiting and reverse polarity
series type LED device is constituted of zener diodes and LEDs. It
parallel-connects at least one or more homo-polar parallel-connected or
series-connected or series and parallel-connected LEDs and zener diodes
of the same working polarity to constitute the first LED and zener diode

20 set, and parallel connects another set constituting by at least one or more
homo-polar parallel-connected or series-connected or parallel and
series-connected LEDs and zener diodes of the same working polarity to
constitute the second LED and =zener diode set. Through the
reverse-polarity series connection of the first LED and zener diode set and

25 the second LED and zener diode set, a voltage-limiting and reverse
polarity series type LED device is formed.

Moreover, in practical applications, the voltage-limiting and reverse
polarity series type LED device can further connect the drive circuit
constituted by the current-limiting impedance and/or the electricity storing

30 and discharging device to produce the required operational characteristics.



(601) (602) : Diodes 25 Terminal (a): First LED and zener diode set
connection termnal Terminal (b): First LED and zener diode set and second
LED and zener diode set reverse polarity series connection term nal
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reverse polarity parallel connection of LEDs. usages are relatively

i nfl exi bl e. pbhariepgeries wheh LB dakier athensressit @Veniohves the alternating
current LED, the working tine of the individual reverse-poled _
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pins, is usabl n direct, current power or alternating cur[ nt power_ for
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light-emitting diodes.
LED (102): Composed of one or more homo-polar
10 parallel-connected or series-connected or series and parallel-connected
light-emitting diodes,

Zener diodes (501), (502): Composed of one or more zener diodes or
circuit devices of the same function, and during multiple installations,
zener diodes are connected in parallel or in series or in series and parallel.

15 LED (101) and zener diode (501) of the same working polarity are
connected in parallel to constitute the first LED and zener diode set; LED
(102) and zener diode (502) of the same working polarity are connected in
parallel to constitute the second LED and zener diode set.

The voltage-limiting and reverse polarity series type LED device is

20 constituted by the reverse polarity series connection of the first LED and
zener diode set and the second LED and zener diode set.

The method of installation for the external conducting interface of
the voltage-limiting and reverse polarity series type LED device includes:

In the voltage-limiting and reverse polarity series type LED device of

25  the present invention, the connection terminal of the first LED and zener
diode set is set as the terminal (a) and installed with the conducting
interface device, the connection terminal of the first LED and zener diode
set and the second LED and zener diode set in reverse polarity series
connection is set as the terminal (b) and installed with the conducting

30 interface device, and the connection terminal of the second LED and



15The present invention of a voltage-limting and reverse polarity series
type LED device is constituted of zener diodes and LEDs. It
paral | el -connects at |east one or nore hono-pol ar parallel-connected or
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alternating current power or the direct current power of alternating
polarity.

When the alternating current power or the direct current power of

15 alternating polarity is delivered from the conducting interface device at

the terminal (a) and the conducting interface device at the terminal (¢), the

voltage-limiting and reverse polarity series type LED device of the

present invention is operated as the function of alternating current LED,

and  during various voltage polarities, the zener diode (501) and the

20 zener diode (502) provide the voltage-limiting protection for the

parallel-connected LED (101) and LED (102). When the alternating

current power or the direct current power of alternating polarity is at the

first polarity status that enables the LED (102) work, it relies on the

reverse polarity diode function of the zener diode (501) to pass the

25 electrical current through LED (102); and when the alternating current

power or the direct current power of alternating polarity changes to the

second polarity (opposite to the first polarity) status, it relies on the

reverse polarity diode function of diode (502) to pass the electrical current

through LED (101); FIG. 2 is the circuit diagram of the voltage-limiting

30 and reverse polarity series type LED device of the present invention as



Zener diodes (501), (502): Conposed of one or nore zener diodes or circuit
devi ces of the sane function, and during nultiple installations, zener
di odes are connected in parallel or in series or in series and parallel. 15

LED (101 4 [ 501 f th Ki larit t ed
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polarity or the rect” current power; Moreover, for the voltage-

and rever seopothadirttyt sareespéwpe sbutdeD devi ce, the connection term nal of
the first LED and zener diode set is set as the termnal (a) and installed

wi th the conducWheg applesd agethdesltematingecwoemepbiven drethe diabctofuitrbet fir st
LED and zener di g%e set and the second LED and zener diode set in reverse
pol arity sePPWSr inpléetiabing pokastty: ribe avoleapen inmitinge andnthversengailmitar f ace
devi ce, and the congﬁman 10 tgrrri nal of .the secqnd LED and zener  di ode
set is set WLIGHYPE BVICE) OLHIE iPRRSeRL IIBYERQM 15 Setistreanaeried Wither f ace
devi ce,, forappl icati-on..on the alternating.c n ower or the direct
currentls_pOV\t/Q;El g#*‘gﬁ%gﬁﬂgﬁ%&%&%&flf? Y eW‘?’g‘ﬁ @{@a}bf’g‘?’ﬁ%ﬂi% BUFTEN N Spower
or the direghr&H 5EREr BPWRE difect current power of alternating polarity and the

conducting interface device at terminal (a) or the conducting interface

device at terminal (c) of the voltage-limiting and reverse polarity series

type LED device, and/or connect the current-limiting impedance element

20 (401) in sertes with LED (101), and/or connect the current-limiting

impedance element (402) in series with LED (102);

FIG. 4 is the circuit diagram of the voltage-limiting and reverse
polarity series type LED device of the present invention as applied on the
alternating current power source and connected in series with the

25 impedance elements;

As shown in FIG. 4, the impedance elements are constituted by one
or more impedance elements which include 1) resistive impedance
elements; 2) capacitive impedance elements; 3) inductive impedance

elements; 4) linear transistor impedance elements; 5) chopped wave

30 switch type elements composed of solid state switch type elements; 6)



15 alternating polarity is delivered fromthe conducting interface device
at the termnal (a) and the conducting interface device at the term nal
(c), the voltage-limting and reverse polarity series type LED device of
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current through LED (102); and when the alternating current power” or the

di rect dur rismpedrowerelofmealt tiesnatswgnpotted betwakandespdwet beurseconttirol arity
(opposite to the first polarity) status, it relies on the reverse polarity
di ode functYQfagsrlimitae aBbEverse pakuityseries égpe LED devicermndior dugte LED
(101); FIG.
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reverse poltar litnit shei elechiyngd tlbPetiepassngf tHrbaghr @8enblibBySRithy adoper ate
as the direct current LED functions. FIG 3 isthe circurt diagramof the
vol t age- | i meversg poldrit) sceiesrtypepbEAY ideyiceerit derthgpel LEBndestide @fridshe
present invention as applied on the direct current power source. When
appl i ed on WHbB Hia eppntdunting dmpasiones dentand 640(§cbetmemarthe pdinect of

alternating polarity, the voltage-limting and reverse polarity series type
LED devi ce%blﬁ“i“ﬁe pﬁ%\@%reﬁpui‘?ﬁ/e%‘g‘gowq scmcé@ﬂcdﬁﬁﬁﬁi?ﬁd oli terminai hea)
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i npedance éiceween thé@jedtremesntepowet Rolke §482hé terminal (b) conducting
interface device of the voltage-limiting and reverse polarity series type

20 LED device; and/or 3) connects in series with the current-limiting
impedance element (401) with the LED (101) first and then connects in
parallel with the zener diode (501); and/or 4) connects in series with the
current-limiting impedance element (402) with the LED (102) first and
then connects in parallel with the zener diode (502);

25 FIG. 5 is the circuit diagram of the voltage-limiting and reverse
polarity series type LED device of the present invention as applied on the
direct current power source and connected in series with the impedance
elements;

As shown in FIG. 5, the impedance elements are constituted by one

30 or more impedance elements which include 1) resistive impedance
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FIG 4 is the circuit diagramof the voltage-limting and reverse polarity
series type LED device of the present invention as applied on the
alternating current power source and connected in series with the 95
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wave 30 swi gledpped ook amres HERNBIRERG O toRYIdsddIrahe S kch type el enents;
6) chopped l(i\/\(/flfgf\)/fﬁe swiatch type “el enent s co(r)rpﬁg:!sesd of tﬁi/lr?%s}tors; The

seri es connect ithe psidsi omsnadtidihpoattos et ienathhermedanee! ﬂh?@’éﬁ‘ﬁée ,
include 1) the inpedance el enents first connect with indi vi du_a LEDs in
seri es thencleommds tingludpahalheeimpeddnaeheleremes fitsodennestdhah i2)Xitideab
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source and the connection termnal o (a)
When applied on the alternating current power, the voltage-limiting
and reverse polarity series type LED device of the present invention
further connects in series with a current-limiting impedance element (400)
between the alternating current power source and the terminal (a) and/or
I5  the terminal (c) of the reverse polarity series connection type LED, and/or
a current-limiting impedance element (401) is connected in series with
LED (101), and/or a current-limiting impedance element (402) is
connected in series with LED (102); the zener diode (501) is connected in
parallel between terminal (a) and terminal (b), the zener diode (502) is
20 connected in parallel between terminal (b) and terminal (c), and both
terminals of the zener diode (501) are connected in parallel with the
electricity storing and discharging device (301) and/or both terminals of
the zener diode (502) are connected in parallel with the electricity storing
and discharging device (302), and during the delivery of the alternating
25 current power, when the polarity of the supplied alternating current power
source is at the power supply status to the parallel-connected LED, and
the power supply voltage is higher than the voltage of its
parallel-connected electricity storing and discharging device, the power

source simultaneously supplies power to the LED and charges the

30  parallel-connected electricity storing and discharging device; while the



15 conducting interface device and termnal (c) conducting interface device
of the voltage-limting and reverse polarity series type LED device; and/or
2) connects in series with the current-limting inpedance el enment (400)
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connected in sg)i/es wi th the inpedance el enents; ) As shown in FIG
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el enent s coi%é“'g?gkgt )}f\f@gﬁ%&gé?’%ﬁg esfﬁﬁﬁ “cg/ﬁ%é)&tic%%ﬁn%ﬁ%%ﬁgyoﬁlet he
af orenent i "jm&g : ihacl yde, 1 ' a ts
first connggﬁg%ltt h i ?11 igsiO ugFé E‘E@lﬁ?tﬁhgeérl es tt 8%20%%2?’ ?ﬁe‘ﬁ’%ﬁm@%
the zener dilndgatiagdi@rerd)pdher soRRAAMNS GcLHRITEMDI @gﬁ;@:ﬁl‘ BSsGABRGH! @
bet ween the power source and the reverse polarity series connection type
LED; and/ olLBD ihecd&Redind) tprevidusethdidetiey fdlestticconagst fon [abaldheh i n t he
sanme working polarity and then 10 connect in series with the inpedance

el enent. DPOWRfers aplil DY Hh setuesahs ethwapowgr caupEmt tpalkeny ¢drginuous

vol tage-1|i rp t.i ng agimve se polarity series type LED device of the present
i nvention ALEHE O SIRINNE 3R ANRTSRNEN R weelr sludommyi t iThe elegieigitpice

el ement (4Q0) .between. the alternating cur.rent power, sour nd the term nal
(a) and/ E)r S?%‘”?%@ eIte %\Hgl?%)({eéfqu cpRye Oﬁaﬂsphﬁageégfq S%tt‘é%’nﬁléélti on

et s ¢ e et B R By oS "’%ﬁ?&%ﬁ?&@ﬁ%ﬁ%i%éﬁ?ﬂﬁﬁéi? 3
parall el bersEen Carhe (o) ARa PR ATy IPEE drdlin bBafRIPEh Y <"

connect ed iseripanalh ethe betreRe el mﬁ)eddﬂceaéléﬂcﬂt%ﬂé'théﬁhonﬁ@&eﬁqhh
termnals of the zener diode (501)" are connected in parallel wth the
el ectri ci t pasalbeli wghaihe elesoiatygbngineuhdeli§@iyimndéoicchoikl ther pirpal s of
t he zener djode (502) are connected in parallel with the electricity
storing andl@i{@ehargi ng device (302), and during the delivery of the

al tern%i ng

with

When  applied on the alternating current power, the voltage-limiting
and reverse polarity series type LLED device of the present invention
further series connects with a current-limiting impedance element (400)
between the alternating current power source and the (a) or (c) terminals
of the reverse polarity series connection type LED; and/or the LED (101)

25 series connects with a current-limiting impedance element (401), and
series connects with the diode (203) according to the direction of the
light-emitting current of LED (101), and then the current input terminal of
diode (203) and the current output terminal of LED (101) are parallel
connected with the zener diode (501) in the same working current

30 direction to protect LED (101). ie., the zener diode (501) is parallel

HY



25 current power, when the polarity of the supplied alternating current
power source is at the power supply status to the parallel-connected LED,
and the power supply voltage is higher than the voltage of its

A §L?L'ele:s{ Fﬁ??ﬁﬁé@%ﬁFIV%L%II%@%%III%”ﬁaﬁ‘ﬁﬁgilis e eBRighe TR IIIIIB‘IW h
30 - con e T . | ce: _
ol ar 11y of “The STBeRat e curreRr R AL g ST R L " Rt

suppl yi ng powess t@detParah! ehe C@m&ct@m}ﬁ&%c‘%ﬁd Mol e PAWBLHSHPBEY
voltage is lower than the voltage of the electrici storing an(I

di schar gi nglighweatiitingeuaieacdbt LEDY 16DPrimbianchdi aahaiidnpat eawniiegl spppl i es
power to the 5 parallel-connected LED, By nmeans of the operation of the
el ectri ¢i t yditder (2@ aadddibecbanghngudpui ¢erminaé dfolL EEW(M@2parti phradle]

conpl ete functions are attained: 1&» enables two LEDs to deliver power and
emt |ight SPRMEEd buitiy thef eeraid dbode ned Bl ani the sharegesodfingheurrent

I i . ; wh h I ' X
Sourco-dri VREST N EDProlset dafCpul 08 f'dh ohet FeE el (oUALdE: Papllet bvi des
t he del ' f LE L] t off; 4). . th
pover - suppl ST S At KRRl (YRR Ging Bel iy SREPBUHE poner
hut d . T L L] [ d; di ' deyi. [ j d of
”echar geabl & bat Lery op £g LR TH0RTCI RERERD Aol Bkl e BRhSHEE, ' °

capaci Uy Ehheclirightciifingl 6 CHe!didkRIDAT) Ahdlife RERSEN IS HbeRalber i 1

the LEDs are first connected in series the curre g | npedance

el ements aneleten Eninestddhe rewael betpw tdntihgl efeCED €ibY), sid/opt and
di schargi ng devi ces and the zener di odes. 20Wen applied on the alternating

current powdlectridity wodringend dischagiagddeecer(@&2)dkardrnecsed iimspdrgiel LED
devi ce of the pres&gz invention further series connects with a

current - | i REMEGH Hse aaneectBlg tminakod) theedinden(204e and eunenidigniding ent
power source and the (a r terminals of the reverse pqlarity series
connect i on ‘f%%ﬂﬁ@ﬁ; eI%HIﬁngr(éII)Ijri anepy Q%re%PiUH%Utc@ﬁ’ﬁ’é@@IsO?MhﬂpaeI 02),
current=lin.tj | I t (401 and series conpects with.the
i ode. (3037 BEFERGERE T BTFR el Sirbing RarPRERES e Pichge e of LED
(101), and r JAput | 1 i pal,.of. .di. { rent
out put ter n(Iﬂ;gfIE ngﬁEEIE')H (ﬁ%&?é%rp% C;I%Ire%tIfIé ggnsr(l}gI:?ég? %Sﬁ%twgleﬁgpﬁ& ode
(501) in theasan® WBE KidallSEs@dct8QdL EES AR the id - €.,
the zener diode (501 kIIs par al | eIC connect ed wth@ﬁ?%&?hﬁ?ﬁ%ﬁe IasInd
term nal (Highandhan thbevalEidd DI2)s SeirhHel-coNMEREs ottt @tyC WidEms -dridmi ting
i npedance el ement (402), and series connects with the diode (204) according
to the dirabs¢clargotg deyies, eifiet powgr cunrweatsioiltzBRo (4§23 up@lies pberert toe
current inpl,lt &j{lgl nal of .. i
200 'the LED and charges the parallel-connected electricity storing and
discharging device; while the polarity of the alternating current power
source is at the status of not supplying power to the parallel-connected
LED or when the power supply voltage is lower than the voltage of the
electricity storing and discharging device, the electricity storing and
25  discharging device supplies power to the parallel-connected LED.
By means of the operation of the electricity storing and discharging
device, the following partial or complete functions are attained: 1) enables
two LEDs to deliver power and emit light without being affected by the
polarity changes of the alternating current power source; 2) when the

30 alternating current power source drives the LED, optical pulsation of the
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5 diode (204) and the current output termnal of LED (102) are parallel
connected with the zener diode (502) in the same working current direction
to protect LED (102) i.e., the zener diode (502) is parallel connected with

h ' . i,nal , d I i Ci j d
0 Schar gi ngl BV TEaSHd659. B0 et GBF i Bk dFPEl 6 ?Saéé&%?%e%olvémecu g
t i nal of . di 3 t-1imti ' d t
(a01) "ana R Errent ol phl eves R it BN TAND AN BN e e GafiT ¢ K
) and thie”urPent” Sut pit . . Rebcannd
connecti ng Lermael SPPSHRNIRE sk e POTES SRYLRARE TS BEhIRED

el enent (402priagduricheiseharEnt dsuipytis ohBishad offa ldeRaldQdle b%tﬁe?n@r%“” ng

the delivery of the alternating current power, when the polarity of the
suppl i ed almenngtdlagoc bipelatr cppaeitosous et ipatitbhe power supply status to
the parallel-connected LED, and the power supply voltage is higher than the
vol tage of its [g&ral iselthe ovinesit ediagraot oif ciltey psesanit nvendiodi schBIGi 6g
devi ce, the power %ou&gﬁ si mul taneousl% supplies power to 70 the LED and
char ges t heVpgiean| Bie dohRec e «rurctedi iy setighi witharibe druarat-ginigingevi ce;
while the palarjty of, the alternating current pov sour,ce i s at the status
of not supdfm%[%&\%lre‘qe@t? “Bat&l ngn‘é%tﬁ ettt é’ﬁ\{\@ Brthwhae qleeirisaier
supply volt LS g . t hey. g e i,ci-ty storing,and
di schargi ng&%g{}écgbarﬁés gﬁ% E@tﬂ&h ccliq@ééssta’loﬁ?% %{Jr%d Cgbgg%’{g&lhd gis?llde%e‘(y' e
suppligg p ] L1160 ) . : of:

PIBEK i dideleRad il bﬁ‘r‘laﬂg J}@%ﬁgc@&pai alle &HF%%r ({lﬁEeiQ%e'ol | owi ng

operation of the electricity storing an ar gi ng devi ce,

partial or conphetiee fopwahtionsl afiggainhdi SREICL) 6enad! BSGE Wo WESis ohdel i ver
power and emt |ight w thout being affected by the polarity changes of the

al t er nat i ng/adtageehmipogemdsarees; palarivherrichay o [ Daindte hgapplic@oh power
source drives the LED, optical pulsation of the LED is reduced; 3)
provi des t IfétegRitage eluatenti powserand fonnpeRdwhe papdier with ¢he cdédtricty serves
as the power supply, to allow continuous lighting of LEDs during, an
ener gency ﬁ&@\‘ié‘flg ﬁ%i[ ékﬁﬂfﬁ?r@ﬁg g‘fl:‘é‘é’?ﬁfai & gugeni- 1y tagalrapedtrgey Elsgn@vi ce i s
consi sted of rechar geabl e battery or. a 5nono-ppl ar or, pj.pol ar, capaci tor
or supels cgégﬁ?t ?OI e R "lélr'tlﬁagc'img?é?l)m@i g&f%‘?ﬁtéf (‘@5 ﬁ?‘é@éﬁf‘e
invention in.ElGi: G i r ted . ies with the
current-lim tl[Felr?g[|1lﬁgﬁﬁggeg%@%e%{%g?@e@@?ggﬁgbﬁrfg%gtIglélszﬁ(?(gar allel with the
electricity steqing 3nse dhe j | t I nRec ' eries
wi t h 10bl ocki ng di odles, aﬁd%iﬁlal{agmgl?ﬁe/a% ﬁ%‘?éct e (?n@‘ag%éﬁ%e*ﬁ%qiﬁmgener
di odes. eldmettearepestahk@ald. di agrans of FIG 6 and FIG 7 wherein the
voltage-limting and reverse polarity series type LED device is applied on
al ternating cuflend ipoheopardiamrectieddiagrpardel FIEE. idertinengpebintici ty
stori ng and di schargi ng .devices, the current-limting i npedance el enent
0  elements are not installed.
The voltage-limiting and reverse polarity series type LED device of
the present invention as applied in the operational circuits of
aforementioned Figs. 6, 7, and 9, wherein the zener diode (501) connected
in parallel between terminal (a) and terminal (b) of the voltage-limiting
25 and reverse polarity series type LED device, and/or the zener diode (502)
connected in parallel with terminal (b) and terminal (¢) of the
voltage-limiting and reverse polarity series type LED device can changed
to be installed in parallel with LED (101) and/or LED (102), or installed
at both locations;

30 FIG. 10 is the operational circuit diagram illustrating that the LEDs



15 (400) and/or the current-limting inpedance elenents (401) and/or the
current-limting inpedance el ement (402) can be not installed; FIG 8
is the operational circuit di gg_ram of FIG ? vvhelrel ni rrptedg_nce elmeg?n'lt:IsGars
not installed - Fl is t operational circui i agram of |
wherein i rrplg]dlt::lh(é'e6 Eb‘éF8H%%(E%§déP é’aﬁ%lﬁ]&i‘ﬁg_ﬁ&ﬁ?éﬁmr ledF’ﬁe V?I tage-limiti gg
and reverse polgydt i€ deviee e . present inventdion a
applied in the Ig{)(%rglt ?Sglrl?gl(%c%%@g?%dg?ﬁgﬁgpg%%%h{lr%ﬁ = t(S’é“ tkée, Eﬁ;‘i[b%HH 9,
wher ei n thepg@n“pﬁréibglqﬁe&tégpld)lggpég_[tq_c\;/gg thgg@ﬁélahlo‘ﬂesbet ween termnal (a)

and termnal (b) of the voltage-limting and reverse polarity series

type LED devi cefl@ntll 98 thbepeentsnai cieeuil 2023rae0nnegtathd fhpadal elpai th
termnal (b) and termnal (c) of the voltage-limting and reverse polarity

series typenElideaiceonaeriethamgerhlied withithstzahéediodesparal l el with LED
(101) and/or LED (102), or installed at both |ocations; 30FIG 10 is the
operational ci rléuibe iltagealimitingsndatcivetse palarthectieDsypd hEE deviccan®

: . : _ 1i n ti |

Crreutt odi dBeameReR N Cationg \ Zeﬂ%&gﬁtﬁ%iiimigmﬂ t%@z%axb%a%g% 2:&%;‘ | t
i - i T S e.operational cjrcui

G agr am i 11488 1801d i A eresiodec SO Cinidsed A REGRD AL Sl e

i i . Taal k -l imti erse ri

Series Lype LI dors, bging ednbieietonh AEicy T b0ABRY, BB IB0.end e

LED (108), fohadeneolih@deVkPOR) tfn%hdrineFenRhodtadscha0iofte goapgsed of

plural LEDs and Zener di odes” being connected In series, or In series and

paral l el , tfoemtd froawatidsvaimegeed Vile,ofo WiRmtHathgkntonrpet &4 Fenrs
diodes is also forned in a series-connected state, so when the current of

one set of ItIhBsyEBRsepslsweght thedlerrert diedZgrenlldl-odengacaltbelnghanesatetl to

anot her set_ of the LEDs, a state of electric loss is forned due to the

i ncr easi ng thelleaks, arvpte obelasinie lose ipfomhedduche dier nereasing uatltage of

r‘everse po'clarE)i Eyto solve the problem, the circuit structure of reverse polarity

15 parallel-connected diodes can be established between terminal (a) and
terminal (b) and between terminal (b) and terminal (c) in the
voltage-limiting and reverse polarity series type LED device, such that
when the current of one set of the LEDs passes through the diode
parallel-connected to another set of LEDs, the electric loss can be

20 reduced.

FIG. 13 is the circuit diagram of the voltage-limiting and reverse
polarity series type LED device of the present invention wherein the
reverse polarity parallel-connected diodes being installed between
terminal (a) and terminal (b) and between terminal (b) and terminal (c);

25 As shown in FIG 13, it mainly consists of’
-- LED (101): Composed of one or more homo-polar parallel-connected
or series-connected or series and parallel-connected light-emitting diodes.
-- LED (102): Composed of one or more homo-polar parallel-connected

or series-connected or series and parallel-connected light-emitting diodes.

30 -- Zener diodes (501), (502): Composed of one or more zener diodes or



15 paral |l el -connected di odes can be established between ternminal (a) and
termnal (b) and between termnal (b) and terminal (c) in the
voltage-limting and reverse polarity series type LED device, such that

par al | o - conkent eI B0 E s ol oot BT i L 16 8B iansao
d Yo SR ofT e, UPPE BsS SERm 420
reverse pol ey Sary ol PSRt e e OO e RS A LG

: ! esent | ‘
the reverse pol BED Y108y ahﬂ%mpmsa&q@o%qﬁ%eb@lﬁ@ wm&g@t@g?ﬂnﬁg}aﬁ?g);

termnal (a) and termnal (b) and between termnal (b) an

25As shown conidcBed 18 paialleteiontonstivnss giestinst: LED dddDzéddtdiodeaympopedh of one

or more honp-pol ar parallel-connected or series-connected or series and

paral | el> coH«{g?dtaémi renghitdiede ( $0Rpolvdesme -wotléis (HdRity Menpmerdtaf irne or

nore hono- pol ar, paral |l el -connected or _series-connected or series and

paral | el D CRwabebE FPRFE LSRRG Perpngh bE&ané@zgﬂédlqdﬂ@tés (5:‘)1%, (502) :

Co d of on r re zener. di odes or circuit devices e.sane

f ugg;)isgn, oand %ﬁ‘? ﬁ'g’?tr?@fef]i“ﬁll”é“g quvﬁf’%rﬁ’@}a‘%@n%‘?“f&ﬁ Bﬂlﬁ‘s%g‘:g% rh‘zlfééﬁ ed in
I lel or.i ' [ i arallel . ( zener

i ode (500 S RREEEY e sPTRE B3R obAET oBbrriler @555;% fiégﬁ& o™
titut fdi b ZE061d di ' and zener diode

(ng;)I 01ch tehieé}?érgéééﬁft%@ggi ar i tf%??%%ﬁ%g?t%@% %‘r allel to constitute

the second LEJloaed(GENE602):086mpked of rérdlﬁ?f‘iér% tB88ed, | WhEtdlA AR d[Syeer se

polarity series type LED device is constitu by the reverse polarity
series conn@itli)as sofvachen besrallHr@nectedén rdvode waariane the griopd LED
and zener diode set. 10 -- diode (601, 602): conposed of rectifying diodes,
wher ei n t hethgi plasal 6erigs-censesteddort seitbes-paralidletormmenet €D r( Iﬂév,eltllmel
olarity to,.t .of the pluyral series-connected or series-paralle .
Eonnect )e/d L@B@g(@@%}mﬁ%\f%ﬂ e para)lal conmegtad to reeipanaladty ¢orinect ed in

gg\r/ieg:_epg?;qﬂcjglt %ggtﬁﬁtem?%‘%?ﬁ%&fsé?%l el:J({ aA:‘ %glriles%?)_atqeﬁpe eg(t)r?r?ec%d LEDs
15 (102)
-- the installation of exterior conducting interface device including:

In the voltage-limiting and reverse polarity series type LED device of
the present invention, the connection terminal of the first LED and zener
diode set is set as the terminal (a) and installed with the conducting

20 interface device, the connection terminal of the first LED and zener diode
set and the second LED and zener diode set in reverse polarity series
connection is set as the terminal (b) and installed with the conducting
interface device, and the connection terminal of the second LED and
zener diode set is set as the terminal (¢) and installed with the conducting

25  interface device, for application on the alternating current power or the
direct current power of alternating polarity or the direct current power.

The zener diode which provides the voltage-limiting protection for
the LED of the voltage-limiting and reverse polarity series type LED
device of the present invention are replaceable with circuit devices which

30 include semiconducting elements and devices and machine electronics

14



-- the installation of exterior conducting interface device including:
In the voltage-limting and reverse polarity series type LED device of the
present invention, the connection termnal of the first LED and zener di ode

i ) nal d.i lled with th duct i 20
?ﬁ% elrfs azgt dgﬁ/%g&hég@%@ﬁ“@@% gtaé_ 1|dnl|I n%:‘{%}‘steceﬁfowtamﬁ Fppgi‘gqg‘%ﬂ)?;?:jngep?; Sdi ode
: . . di: revers
connection i o ool e PIRREAE BBRLp iGN e oD REIR R AR TR BT ng
interface dgyithfnt¥lénkhts 60MEGHIEQ e-tiﬁflfﬂrgbnﬁfre &%ﬁ%ﬁﬂﬁﬂgy 55989 gener
| (c talled wtht

di ode set is set as the term nal ( and | alle conduct’i ng

25i nt er f acel.@é¥ tleeicefoff thappicbeat ingentont he al ternating current power or the
direct current power of alternating polarity or the direct current power.
The zener dibdeﬁmiS@hCﬁ?Qﬁtiml@sfmﬁéleVWWagwdltagasi egrientd ecdimmbers 4he LED
of the voltage-liniti ng and reverse polarity series type LED device of the
present invent i WA!laite theseaesam paigllch i seriastparelliet sonwacicons®fi hEDude

Vol agen 1 g OO PR B PR uS S ity St C-%q_ﬁ-‘)--‘o?rfeié“kbé?wg_ |
i i i . i i . r i hen

oracty cal amp 26 g P GedELsPAE, BOLhEIRGRLE-MELER] 6] ShaBtEl,

device of the Rueoshle Y eNhbaNinAqifFeAAREH{ LgaLias for the power,

vol tages, currents”and nunbers as we e series or’ parallel or

e honoget oty sttt Lmpere,
energi zed LED (atRitdr andehENmiting element (401) and/or current-limiting element
(402) are the same with or different from each other;
4) The current-limiting impedance element (400) and/or the
current-limiting impedance element (401) and/or the current-limiting
15 impedance (402) are fixed impedances and adjustable impedance
values or chopper controlled or linear controlled in order to control
LED light adjustments. This includes simultaneous or separate
control of LED (101) and LED (102);
5) The types and specifications of the electricity storing and discharging
20 device (301) and/or the electricity storing and discharging device
(302) are the same with or different from each other;
6) The types and specifications of the zener diode (501) and the zener
diode (502) are the same with or different from each other.
In the practical applications, the frequently-used structural modes of
25  the voltage-limiting and reverse polarity series type LED device of the
present invention are include:
1) The individual elements that constitute the voltage-limiting and reverse
polarity series type LED device are independent structures, and the
external connections and individual elements rely on conducting

30 interface devices such as conduction terminals, and/or conducting wire,

15



(102) are the sane with or different fromeach other; 10 3) The types and
specifications of the current-limting el ement (400) and/or
current-limting element (401) and/or current-limting el enent (402) are

| mpedance. ¢l oranl O A60) HBRERa Seaft BT E ST hoRUa e SheReRERt (4o1)

and/ or the curg 1 1L A TDE (402) are fixed inpedances and
adj ust abl e i rrpsggdg%nr;:del l?gkuﬁgg ngiﬁ(é?lépp%%ﬁ%% rolled or linear controlled in

order to coB}riohoL&mb thoghtindtiidgamMenEifs hNgh UGS l%téwlﬁa%gggé'sax&{
separate control of LED (101) and LED (102); 5) The types an

speci fi cati onsoafluttingehttadecidyicss ard ngtalbet], dirslcihar &itotha? @dantegof$01)
and/or the electricity storing and discharging device (302) are th‘e same
with or Xifferast indigrdusdcelcotands ;ofeptiRepaypeslarmh speditiingtinmsaes t he
zener diode (501) and the zener diode (502) are the same with or different
from each ot hékevices such as ioenduetigndermézals appilicsaearshistinghwire, and/or

- .ruct I d f 25 th |tage-limting and reverse
ol ari Ty ser: Syt LT anefor A dadir Rt [oRoRR Hotader 1)
The i ndi vi duaIOref aﬁ&t%%}oﬁngbé} ute the voltage-limting and reverse
e 3

polarity series type qrndependent structures, and the

e Pina! oo s o) ko skl LTI Sy AR o 200

10 conducting interface devices are installed, and the second LED and
zener diode set is an integrated package and conducting interface
devices are installed. Between them, conducting interface devices
such as conduction terminals, and/or conducting wire, and/or electrical
conductors, and/or plugs, and/or sockets make connections or solder or

15 lock for connections; and/or
4) The whole voltage-limiting and reverse polarity series type LED
device is integrated into a single package, and conducting interface
devices such as conduction terminals, and/or conducting wire, and/or
electrical conductors, and/or plugs, and/or sockets are installed to make
20 external connections or methods such as soldering or locking are used

for external connections.

In practical applications, the formation of hardware structures
between the voltage-limiting and reverse polarity series type LED device
and its peripheral devices or circuit elements can be configured to

25 requirements under the principle of invariable circuit.



and/or electrical conductors, and/or plugs, and/or sockets to connect or
sol der or lock for connections; and/or 2) Two or nore individual elenents
forman integrated package and conducting i nterface devices are installed,
and the external connections 5 and | &/ﬁ% el enents of other parts rely
on conducting interface devices such™a uction termnals, and/or

conduct i ng W r e, AaRd@GealiRpihk cald Q%ng-é%t Bbfrid dgéz‘r?é%g’c&t}gsi,wd@e% ockets

to connect or solder o r connectio and

zener diode set parafielicohagtat efepatkagee atsinolth ﬁP“ﬁ'&lﬁHbﬂ%ohHé&%HaSF
devices are installed, and the second LED and zener di ode set Is an

i nt egr at ed packa@l@sﬂcbmmtdadtomgemm enfl geeatleMiorscacd LABsahh@denBet ween
them conducting jnterface devices such as conduction term nals, and/or
conducting wir e, digdgs oif theseme Mllmpolaidbfsto adtnteptheglirstdnidDoand ocket s
make connections or sql der or | oc for connectlons and/ or 4) The whol e
vol tage-1imti ngz%ﬂﬁii 180856k &ﬁi"f {el Sonnestst g heEpeeansautisg byt efr at ed
into a single p and conducti ng mterfgce de\”ai@i such as conducti on

termnals, and/o ond%?l ndiwi r&OTSnd AGMAPOLRT | cBAr SNEEEd and¥ or
pLugs. a0l o SORKRESLALBAP! B | AibAR) TS SOMKLSLORL AMISE ROl |
ol tage | M LT ng S e B e dlo A RS INE (SR o0Rt"EER, T
peri phettal devi cagi a¢ngidiodetsee! emmidughahs Iéﬁex%éfﬁd aHEedei®s connection

of the first LED and zener diode set and the second LED and zener

diode set, a voltage-limiting and reverse polarity series type LED

device is formed; wherein its main composition includes:

LED (101): composed of one or more homo-polar

15 parallel-connected  or  series-connected or  series  and
parallel-connected light-emitting diodes;

LED  (102): composed of one or more homo-polar
parallel-connected  or  series-connected or  series  and
parallel-connected light-emitting diodes;

20 Zener diodes (501), (502): composed of one or more zener diodes
or circuit devices of the same function, during multiple installations,
zener diodes are connected in parallel or in series or in series and
parallel;

LED (101) and zener diode (501) of the same working polarity are

25 connected in parallel to constitute the first LED and zener diode set;
LED (102) and zener diode (502) of the same working polarity are
connected in parallel to constitute the second LED and zener diode
set;
the voltage-limiting and reverse polarity series type LED device is

30 constituted by the reverse polarity series connection of the first
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25requirenents under the principle of invariable circuit. CLAIMS 1. A
voltage-limting and reverse polarity series type LED device
paral | el -connects one or nore hono-pol ar parallel-connected or

series-connected[
of the sane worKki

: LLut i | ne.or
horo- pol ar par ai 1151 oRaEe TR A FebeSRTRYRIL a8 uPe 1R X a0E i
seri es-connect edaf Eiipo?RRE! p RGeS RhpS NG SRMRe Wokéﬁﬂetﬁl%bﬁéhééf sk of

constitute the second LED 10and~zener di ode set; throug

reverse-pol ari t yLE® ard zeaondiddesnoptohlpstinst

B BBHLAe gBRRL e UG RGN D b ndt Bk ek oo

nore

tHeFR @aforeaiaitiicaderset and

the second LED and zener diode set, a voltage-limting and reverse polarity
series type LED deilde nsdf semeddiadesr @i nndiwdomal mtomtpesi tiidn eikeahates:
LED (101): conposed, of one or nore hono-polar ]

15paral l el - conneeR BB eEy Iogmake navetse dwlawty saragrdcparedtiog. - connect ed

|1 ght-em tthng dfﬁg%so;ltage—limiting and reverse polarity series type LED device as

10

15

20 3.

25

clatmed in Claim 1, wherein the installation methods for its external
conducting interface devices include:

the connection terminal of the first LED and zener diode set is
set as the terminal (a) and installed with the conducting interface
device, the connection terminal of the first LED and zener diode set
and the second LED and zener diode set in reverse polarity series
connection is set as the terminal (b) and installed with the
conducting interface device, and the connection terminal of the
second LED and zener diode set is set as the terminal (c) and
installed with the conducting interface device, for application on the
alternating current power or the direct current power of alternating
polarity or the direct current power,
The voltage-limiting and reverse polarity series type LED device as
claimed in Claim 1, wherein the installation methods for its external
conducting interface devices include:
the connection terminal of the first LED and zener diode set is set
as the terminal (a) and installed with the conducting interface
device, the connection terminal of the first LED and zener diode
set and the second LED and zener diode set in reverse polarity
series connection is not installed with the conducting interface
device, and the connection terminal of the second LED and zener
diode set is set as the terminal (c) and installed with the conducting

interface device, for application on the alternating current power or

18



LED (102): conposed of one or nore hono-polar parallel-connected or
series-connected or series and parallel-connected light-emtting diodes;
20Zener diodes (501), (502): conposed of one or nore zener diodes or

G rouit devices ol AherSaIRION LoDy UL AR UL RLE ntall attons, zoner
R e T R
(102) and zener diadged( 70a)|a@h ChersameyNaEki ROhEP! Bk &e@atingORIAEHEd I N
parallel to constitute the second LED and zener diode set; _ t he
vol tage-1im tingpawdr oetkes serepotariehy peerdr ef ditpeatidgDpdemitgssidelivered
30constituted by the reverse polarity series connection of the first LED
and zener di ode Fem dhe Qmwéir@wdﬂ_lﬂ@mcan_de\zieaem theodemnsieln] (aheand the

Pt car at ed pack dge GRS EYCHRCE REVEGR anfler BrENnRbIAseys ope LEDI! zener
i mdl vi dual | SCROCEOIEEC P TREHRaD PSS 0 (e RESBI G 6atEe ar ity
LED device s of b sEe oy B I Rof e RERRET R L HRaea i, ) e
external conductyfgng ™ &18&C 8 HEYCBBIANHLAfe zener diode (501) and the

10 zener diode (502) provide the voltage-limiting protection for the
parallel-connected LED (101) and LED (102); when the alternating
current power or the direct current power of alternating polarity is
at the first polarity status that enables the LED (102) work, it relies
on the reverse polarity diode function of the zener diode (501) to

15 pass the electrical current through LED (102); and when the
alternating current power or the direct current power of alternating
polarity changes to the second polarity (opposite to the first polarity)
status, it relies on the reverse polarity diode function of diode (502)
to pass the electrical current through LED (101).

20 5. The voltage-limiting and reverse polarity series type LED device as
claimed in Claim 2, wherein when the terminal (a) conducting
interface device connects with the terminal (¢) conducting interface
device, their connection terminal and the terminal (b) commonly
allow the direct current to pass through LED (101) and LED (102),

25 and the zener diode (501) and zener diode (502) commonly provide
voltage-limiting protection for LED (101) and LED (102) to enable
the voltage-limiting and reverse polarity series type LED device of
the present invention to operate as the direct current LED functions.

6. The voltage-limiting and reverse polarity series type LED device as

30 claimed in Claim 2 or 3, wherein when applied on the alternating
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10t he connection termnal of the first LED and zener di ode set i_s set as
the termnal (a) and installed wth the conducting interface device, the
connection termnal of the first LED and zener di ode set and the second LED

fermnal (b) and s et R ST TREMAL bR bERTRT bR akdABnChe o
t he connection t%[@%@ﬂilﬁftin\%hgnégﬁ e ﬁﬂpsgﬁ&egx@ég@)%&iééofﬁe as the

termnal (c) and installed th the conducti’ng int ce devi ce,

application on thesaht ennahiidg I s@ids-oanRicted Whg dheeclr&nilBAftRower  of
alternating polarity or the direct current power. 203.The voltage-limting

and reverse pol amipsdansei dsntenpd 408D biewbee ths atleanmbag ionr@nippwler wher ei n
the installation nethods for its external conducting interface devices
i ncl ude:S the conffiéctiteft ¢wraminapwet alhdtémasnglikbaciny anendre dondlectsry i s
devi co. the. conrBLEHGR FEFIverAICBTITRAR P 40e Cemsldridne ener GPalse Goat and
ot i netall ed i EHTERA EaOE RGeS AP T feErsa R TENb Sefrebteon
o1 121 o', BEPPRSEED AN LN R S b LM, £
0 o 573 Sy L LD O B G POl g
ggvi ce lés cl ai nachpodagcaiete@ent (402 Wpederias WhRILEDS |@2)er nating current
the impedance elements are constituted by one or more

impedance elements which include 1) resistive impedance elements

2) capacitive impedance elements 3) inductive impedance elements

4) linear transistor impedance elements 5) chopped wave switch

15 type elements composed of solid state switch type elements 6)

chopped wave switch type elements composed of thyristors;

the series connection positions of the aforementioned
impedance elements include 1) the impedance elements first
connect with individual LEDs in series then connect in parallel with

20 the zener diode; and/or 2) the impedance element is
series-connected between the power source and the voltage-limiting
and reverse polarity series type LED device; and/or 3) the LED and
the zener diode first connect in parallel in the same working
polarity and then connect in series with the impedance element.

25 7. The voltage-limiting and reverse polarity series type LED device as
claimed in Claim 3, 4, 5 or 6, wherein when appiied on the direct
current power, the voltage-limiting and reverse polarity series type
LED device of the present invention in order to limit the electrical
current passing through the voltage-limiting and reverse polarity

30 series type LED device, it further: 1) connects in series with the

20



power or the direct current power of alternating polarity is delivered 5
fromthe conducting interface device at the termnal (a) and the conducting
interface device at the termnal (c), the voltage-limting and reverse

po o "=ty LER 0 SRl BUGRERE L QUFTHAR, ORE B o, L1
the zener diode 79dj; @89/6? h&urd0 A8NGe @bgﬂgc&&?%é&@wgﬁeféﬁgﬁyag () ep

voltage-limting protection for the parall connec

(102); when the @ridiciialol NecEMEE ellyviBOWRId Brntingl t@ %%dﬁeﬁﬁgrifm of
alternating polarity is at the first polarity status that enadbles the LED

(102) work, it rdiies odrththeltapeelisdtingl ard tovets@@oldrithcdoran %, ethezener
di ode (501) to 15 pass the electrical current through LED (102); and when
the al t érnati ng dayieentangdorer2orconmiectsi riactsedas renth pheecunknsdimeitig i ng
polarity changes to fhe second polarity (opposite to the first polarity)
status, it reli dSIRFHAKE tﬁ@&?@ﬂéé‘lﬁabm’tweaitbae:llfqmdturmntopowam@u(csn2) to

th | ectri A t th h LED (101). 205.Th | t. -limti d
5 L AL i B, RS Lo
e termnal (a ugt.i:ng..i Vi,
conducting i nt ervf(gc . dgﬁlgg?’ a{l]'ﬁ:[irefr\%genﬁgl@“ O HEY %&%Pm&ieﬂ%@é‘ﬂ Thal (b)
comonly all ow thecehi&gs i§WHRAwAR %%uﬁ%ﬁ?@%}i‘i}t@%%ﬁ%ﬂ@%ﬁ%g 102),

25 and the zener "di ode (501) and zener dio pr 0

vol tagesl i m ting4pn piseieh tlen] .oy (LED {id b demdnlddAnedQ2h e%&aﬂ@?@iﬁqm%e

vol tage-limting and reverse polarity series type LED device of e present

invention to opeecate asodde(01ectancior edd lbbnbemctinonseridy THeth the
voltage-limting and reverse polarity series type LED device as 30cl ai ned
in daim2 or 3cuiretdimitivhenmpeghned ebemehe (402 )ewntdt thegL EEu( i @2} fpswer or
the direct current, power of al _ternahi Eg _g;)l arity, the voltage-limting and
reverse polarity BLonvsets inrpaialipt it theaveersrsdede (99kntion is
series-connected with the current-linmting inpedance el ement (400) between
the alternating cur&%%t "BB%garnC&r "[%WHLS oﬁ%Pe&PﬂéﬁPﬂ%‘%t L’boﬂé‘ﬁ OF &19%r nati ng

R R T WO
(overse POl | DSBS LRGBS, LR, SRS g it o
?282$?t the cur tepé -dlbmchitngohdhoreedance @l emmet swiAeR) typd SRIh&ssWAh LED
chopped wave switch type elements composed of thyristors;
the series connection positions of the aforementioned
20 impedance elements include 1) the impedance elements first
connect with individual LEDs in series then connect in parallel with
the =zener diode; and/or 2) the impedance element Iis
series-connected between the power source and the reverse polarity
series connection type LED; and/or 3) the LED and the zener diode
25 first connect in parallel in the same working polarity and then
connect in series with the impedance element.
8. The voltage-limiting and reverse polarity series type LED device as
claimed in Claim 2 or Claim 3, wherein when applied on the
alternating current power, the voltage-limiting and reverse polarity

30 series type LED device of the present invention further connects in
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t he i npedance el enents are constituted by one or nore inpedance el enents
whi ch include 1) resistive inpedance el enents 2) capacitive inpedance
el enents 3) inductive inpedance elenents 4) linear transistor inpedance

I 5 h itch 15 I l'id
Cuitoh type of onbite TR SbbEh AR R FoBriy . Bbmnce% Srdosen el
hyr i , S e I, it 1af .t b d
| mpedance. el ement ot e g T Ao dpsdee Bl gt AL TR ESRRELT TR

i ndi vi dual LEDs fepsisl €6) OTefhcC RARGEL ﬁ(ﬂaﬁg akligk %ﬁﬁbct%ﬁ’ﬁbgﬁ\ﬁ%gﬁ@%e

di ode; and/or 2) the inpedance el enent 'Is series-connecte

power source andandier\otuagat-linmitinienonpedhiRyelepfeMal4@) ity &fieeed ype LED
device; and/or 3) the LED and the zZener diode first connect in parallel in
the sanm® wor ki ngsqputsawithyl. BRY( tHenacdfomectuirentsBniidagvintfreddnecioipadance
element. 25 7. The voltage-limting and reverse polarity series type LED
device as cl ai ndd0 igicanmegtedsin serees B{lthAh&{éi(rhOS)\etheazpmﬁrehodﬁ (60&) di rect
current power, t.he voltg -.Iirn'_tiqr;:lg and reverse [)?I arity series type LED
devi ce of the pridsEMtge %gh?i%alﬂ Beigen ermipat (Rhand|tesnindab)c e ent

Govi cor i1 furt rener (FOUERR0R) B HERrdn R B s s e s E’ -
[ d I 1A j . t
connect  on-termear ol (SFRETLOES EhhhEhe FU AR, (PR WIGH CD EnA
ISI/IanrQSGp(()I:ZarI:? y sericg%:i IIISI)I?IIEHE%IE VIISIIQI&IIaIIIin%ch;IecgrlldI)I(;%II(%ﬁIHgoIrIIIIIenCCIIEa%IgISI%ri es

with the currentddvioe t([30J) i ambdarieseh eleeminils(40Qhe batinspediddee(sh7)este
current power source and the termnal (b) conducting interface device of

t he vol t age- | i miaanmgctat in epanlel poltlartheyeleetricsy tsyméng Ehdlelisdeir 'ﬁl};d/ or 3)
connects in series.with the current-limtjng i npedance el enent 1% 401)
with the LED (10%Vi¢g (S02anandnhdnrisgntecdeliverpaofathel alidmatinpecuweasr di ode
(501); and/or 4) connects in series V\%th the current-limting inpedance
el enent (402) wilRkRVeheViigibtha pojaiy, ot thi qupRkead aSiesRRHRE CHITRAL AAAVEST wi t h
t he zener diode ; I pedance el ement re constituted b or
nor e 9 i npedar?%glpé% IesnéIIfIEe &ﬁ‘("@h SI'IRBIE)IJE@?IE &F glgq Q?IIIIE‘}IT%WQF@L&I@HEM s;
2) linear transiggtoknd . p \ ktch
el enent s corrposgdHoIh%wg&gt%glng}gvrﬁII:%et g%eﬁgﬁglngﬂ?é\at\ﬁ% %mtégﬁeéyﬁgve
switch type el empanldclcommested Aletiitityss¥i%ng and discharging device, the

power source simultaneously supplies power to the LED and

charges the parallel-connected electricity storing and discharging

20 device; while the polarity of the alternating current power source is
at the status of not supplying power to the parallel-connected LED
or when the power supply voltage is lower than the voltage of the
electricity storing and discharging device, the electricity storing and
discharging device supplies power to the parallel-connected LED:;

25 by means of the operation of the electricity storing and
discharging device, the following partial or complete functions are
attained: 1) enables two LEDs to deliver power and emit light
without being affected by the polarity changes of the alternating

current power source; 2) when the alternating current power source

30 drives the LED, optical pulsation of the LED is reduced; 3)
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t he series connection positions of the aforenmentioned 20 inpedance
el enents include 1) the inpedance elenents first connect wth individual
LEDs in series then connect in parallel with the zener diode; and/or 2) the

i npedance el eneng | epl es-connect ed bet ween tl wer source and..t he
Ir(rareer se pol ari tylglsole\ﬁldggE}Eeoﬁﬁgié{t(iq%“{Cy%%ellgﬁd?)ra{'nlgﬁo\g S RO B S UA it

di ode 25fi nact .| ral kel i he F rki ol ari and
tzﬁgﬁrconnect in %éefﬁllﬁggﬁw hp{)ﬁ/eepfs gé)gﬁgegé(#\gn%n@%@%hﬁgagpga%‘ihé%ti ng
and reverse pol agiitiio S ieFerb¥REy LAeRvEL¥hGRIAN; the eféc%ii@?gg SiBrifp 2 2 or

Claim 3, wherein when applied on the alternating curren

vol tage-|i m ti ngdiaobargingr devigel & idonsaAsér besa tispRaldeBbREWAER 9T of he
present invention further connects in series with a current-limting

i npedance el enentnofdepdlaberbepolar ltepatiter oatipg cipacaot. power source and
the term na{) (a), and/OEr the termnal (c) of the reverse polarity series
connection Pype LEDVOliagedimatingendrievelss polagity spadaneee bRdheleyideiad) is
connected in 5 serie 101), d/ or urrent-limting i npedance

el ement (403) i ¢ %Hﬁléé’:f/l“ Qil’h é#/h@?lwwaf%mgmﬁﬁqégp;th@ﬁ&elﬁwgig awﬁ'@@twon
. . ' . ! "

i ode (802) is dSAEEuoduREhararT §%Ws§m@%%Qm-%§{~'f%€§wsg&a%p@%&éfI”?;B ,
and both termi naélérrf%:fntt(ﬁg()igeﬁﬁ(le ﬁf&?%l(tét%a)tir%@urré‘gt ?@@E?géﬁgpg&cggieﬂ €

with the electricity stori and di schar gl ng =devi ce

ternmnalgs of theazesefc)dipdemdl508)thar er&%@@?g‘;?riﬂygseg‘?éd@%ﬁﬁe%@]yﬁ very

electricity storing and di scharging device ( n uring

of the alternatilogDgumrdéot toW&D (W skHes pohatbtisywith 4 barsHppinRbhy
alternating current power 15 source Is at the power supply status to the

par al | el - connectigp ceagidmene (Hograrslippiigs vohhege wish bhgkiesds (203 ) he
voltage of its parallel-connected electricity storing and di schargi ng
devi ce, the powetccostingelosinmliraniwsuel thestighi-easttpgwerrrent ohbELEN Ghy
charges the paral |l commected PLeclr Sy pLoring sndlscharsing. 20
pover adppl y. vortuBEe FHtiBLBPEER Y GuP el G cGRERERL ST ER feutloring
and 3 scher o 1 Nk gSO1VIE Ok SEHAL S L Ao T L
(101); t.e., the zener diode (501) is parallel connected with the
terminal (a) and terminal (b); and/or the LED (102) series connects
with a current-limiting impedance element (402), and series
20 connects with the diode (204) according to the direction of
light-emitting current of LED (102), and then the current input
terminal of diode (204) and the current output terminal of LED (102)
are parallel connected with the zener diode (502) in the same
working current direction to protect LED (102) i.e., the zener diode
25 (502) is parallel connected with the terminal (b) and terminal (c);
and a electricity storing and discharging device (301) is connected
in parallel between the connecting terminal of the diode (203) and
the current-limiting impedance element (401) and the current output
terminal of LED (101), and/or a electricity storing and discharging

30 device (302) is connected in parallel between the connecting
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25 by neans of the operation of the electricity storing and discharging
device, the following partial or conplete functions are attained: 1)
enables two LEDs to deliver power and emt |ight wthout being affected by

th larit h f | t ' t,. . ;. 2) when th

al te erIO(r)Iaf1 |r Ingycﬁr ?@fﬁ ﬁl|5§\/\%}rl ngeoﬁ},ocager %}éfr)ingg’gg&ﬁlirﬁggtg%ﬁﬁﬁrgt‘i‘SOTngG{CFa%&Fs%‘F‘inﬁﬁ?of te he
LED i duced; i . ' f ):

s cut of f: 4 seras et o B T B bR g ot

LEDs during an eg@igagcyf ﬂﬁ’é"@!teﬁﬁth@%h‘eﬁlb?o@{/&?w}ﬁéﬁ te PoPArigof ik

di schargi ng device is consisted of a rechargeable battery or a“5nono- pol ar
or bi pol ar capacsuppliesr alepeatirgapactdnorpoWelReurd age-thtnpdiveg sap@ly ever se
polarity series type LED device as clainmed in C aima8, wherein when applied
on the &l ter nati$igtusuior éwet ppalet-connedtadt hBD, sed e ponaestspi vbltage
current-limting inpedance el enent (400) between the alternating current
power source andSttHghen gratieoroliage ekithiparlielgonmeetadeelecticiy Sringy

series connection type LED, and/or the LED (101) series connects V\f.th a
current-limti ngari(irﬁié%‘i’é%m& @ﬁ’éme» (‘Q‘éﬂo,wﬁn%o‘é‘é?ﬁi%@@@ﬂ%’é‘ﬁ wHPRllghe

di od 203 [ t h | [ f t lightremtti f LED
(101), " and t nen KPR ibrule BihyL A% Pt YBF rd-BUL- 0l HRE TR Pen

15 out put t ' x : | J ' : di od
(30D n the sanc uepd iR AR, wBleARSIRRAAE P WSy RaNL ' P
zener digode (501durtentpgswbl sbufRnest 8 Watly dhaot %??élgft@h%(;ﬁ)wé‘r“% tigL m nal

(b); and/or the LED (102) series connects with a cur i'mting I npedance
el enent (402), grataHel-tesne@@ddobDest svhaint thet hewdi edppli20d)ags ¢otslveg to
the direction of light-emtting current of LED (102), and then the current

i nput terninal dhaditbgevoagy cdnidet blectrivitestomug putd tescmangingotleviED, ( 102)
are parallel conpected with the zener diode (502), in the sane working
current directi dACtdegrisilecstormg pndalischasging devigemaipplics qwwestq He2) s
paral | el connected Wth t he tgr inal (b) and termnal (c); and a
electricity stofihglahaounes rL;E g device (301) is connected in parallel

et neen e, connect e gt 18, DRSS B0 RGBT
and/or a el ectrigikdnarghfy dBIIRNILISABYIALWhrtial or complete functions are
attained: 1) enables two LEDs to deliver power and emit light
without being affected by the polarity changes of the alternating
current power source; 2) when the alternating current power source
20 drives the LED, optical pulsation of the LED is reduced; 3)
provides the delay electric energy for LED when power is cut off} 4)
serves as the power supply to allow continuous lighting of LEDs
during an emergency power shutdown; the electricity storing and
discharging device is consisted of a rechargeable battery or a
25 mono-polar or bipolar capacitor or super capacitor.

10.  The voltage-limiting and reverse polarity series type LED device as
claimed in Claims 8 or 9, wherein when it is applied on alternating
current power and connected in parallel with the electricity storing
and discharging devices, the current-limiting impedance element

30 (400) and/or the current-limiting impedance elements (401) and/or
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30device (302) is connected in parallel between the connecting term nal of
the diode (204) and current-limting i npedance el enent (402) and the
current output termnal of LED (102), and during the delivery of the

| i . . l.ar.i f | i ed. al i
current pover  sourcaRReREntHED hIERBLE ! gea! (1D SR pREuBARL ! O
paral | el -coppectefe %ﬁag‘énl(EILntiﬁﬁ%%ﬂﬁe{revéf‘b%p;:x%ﬂ?}‘@ts@ﬁ%s 'tg%%t | Sgiﬁrvt?&nag he

voltage of its parallel-connect el ectric oring ar gi ng

device, the poweglagaudcin SiMihisaReonishy Ii}JpWHe?éianM@rz%r&rt HrbdeEgsevyi
g de

charges the parallel-connected electricity storing and di schargi devi ce;

whil e the pol aritgonmcteden gdreliahbengeen] Cereninué it ) poaderersduice)i f die t he
status of not supplying power to the parallel-connected LED or when the
power supply vol Yelgred-Smisinegranchegyarsepobiritigeriss type [dBatavics,tandédor i ng
and di schargi ng devi ce, ﬁglhe else((ébri city stqring and discharging device
suppl i es pover tHCt HEPaddee! 2 EDnerimtesded e, pashel veghseoninahebopurdat i on
of the electricity stqrj nd di schar.gi.ng device, the follow ng partial or
conpl ete functi otﬁénél?ag (Iéirjt i gqvol %gee'hgﬂlt T TEEpSC e by %%Vﬁeﬁag?vﬁé?r and
emt light with ] fe the.pal arit.-y changes .of
al ternating cur% g%{\a\%re acgagu?%%%%wvﬁgﬁgﬁﬁge |[¥&%{3p?ﬁ8’*‘@h¥dﬁgﬁﬂ%&m
source 20 drivegd/be i | [ | ED i s reduced; 3)
provi des the del aly QI %?:&tﬁrpi(égg%ecﬁgglsggsaﬁ%%géc%mgf is cut off; 4) serves
as the ower2 supphy vbitagb!lowieenthauevsrskighiing s@ﬁeé—%ﬁ;ﬁe e Qgvak as

[

ener gency power shutdown; the electricity stori’ng and charging device is
consi sted of a radsimacdaabCéaibatlt, ewhersinawhsnotie pdilar( @ )bimdlthe CBPAaci t or
or super capacitor. 10. The voltage-limting and reverse polarity series
type LED devi ce (48281 dheredenar Gligides (800) ad wiher fanenhdindet (5823ppie ed on
Storing and i SCRAFRPIRS GEUPBESl LIS Gl camer, fiadongheingeanacsiol ciont
20(400) anl o UhgeCurntent st UL AS Apetence ol sTerte (A1) o, the
15 parallel-connected Zener diodes is also formed in a
series-connected state, so when the current of one set of the LEDs
passes through the Zener diode parallel-connected to another set of
the LEDs, a state of electric loss is formed due to the increasing
voltage drop, to solve the problem, the circuit structure of reverse
20 polarity parallel-connected diodes can be established between
terminal (a) and terminal (b) and between terminal (b) and terminal
(c) in the voltage-limiting and reverse polarity series type LED
device, such that when the current of one set of the LEDs passes
through the diode parallel-connected to another set of LEDs, the
25 electric loss can be reduced; it mainly consists of:
-~ LED (101); Composed of one or more homo-polar
parallel-connected  or  series-connected or  series  and
parallel-connected light-emitting diodes;
-- LED (102): Composed of one or more homo-polar

30 parallel-connected  or  series-connected or  series  and

25



11. The voltage-limting and reverse polarity series type LED device as
claimed in Clains 8 9 or 10, wherein the zener diode (501) connected in
paral |l el between termnal (a) and term nal (b) of the 5 voltage-limting

and reverse pol ag%nlté“@%%lnﬁgggeﬁm?%%ﬁEDwgﬁw c égfln/ (r)121| t he zener di ode (502)

connected in par (c) of the

vol tage-limting.a ver p nit D_dev ged to
be installed in pa%l of &Oﬁ%ﬁ ﬁ%)( 1%9?? (;Eﬁn?%%%blcgﬁg? bgﬁnﬁﬁégtﬁf&?gd at
both | ocations. diRs &h@wﬂtt@@%éslmmdﬂgaxﬁe%néti%sane%%m Yl‘ll?%lﬁ)' |€S type
LED device as claimed in Claim1, wherein when the LED (101) nd t

(102), the Zenerlmtaittmdrﬁ;ot):nalndlddme aZera:ehndCt@dem(@}a)chbﬁlm@@i’ﬁ)@§@ﬂn@f
plural LEDs and Zener di odes being connected in series, or in series and

paral l el5 the fowwmbpa@dﬁ@l(w) of the 15 parallel-connected Zener

diodes is also for s-connected state, so when the current of
one set of the LEDs nelpgbs@lt é?fl(“tlﬁéloﬁér{émﬁp&ﬁlée pamgl wer Clﬁgmﬂi@tié}d to

h f th f | d
oot vet ol 1 B et R BhuRl 16 SPshhm Be s DL b AR sfngs diede o
90 | |- b I h
Lo (o Do LA 02 S g FNEE IR RO P A Pine Rl i i %’11‘%(c) T
the vol tage-|im 4engodeb@vA' § @raﬂ%l%{))sééhsﬁ?ui‘ee 4 ¥P Aﬁxﬁs%@zeﬁgch t hat

when the current of one set of the asses rou

par al | elg- connecté@iddeaegnot her set of LEDs t he 25el ectrl ¢ loss can be

reduced; it mainly consists of: -- LED (101) Conposed of one or nore

hono- poI ar paral | el -thenmetthge-lomithes i @sd ceveset q;d)l@mtys@et @%[512 LED
ED (102):

paral | el -connected light-emtting di odes -- Conposed
of one or nore HEWCHOY aﬁﬂgﬂpﬁm@l&gyéheGeﬁﬁectmdwisesew commaxticedof ey i esand
paral | el -connect@g h{ﬁ?lgt tting, di odes; Zener di odes 3501) (502):
Conposed of one SN wit 2k i econdi LED and zeaes dinde
function, and during nultiple installations, zener diodes are connected in
parallel or in s&hies or in

15 -- diode (601, 602): composed of rectifying diodes, wherein the
diode (601) is served to be parallel connected in reverse polarity to
two ends of the plural series-connected or series-parallel connected
LEDs (101), the diode (602) is served to be parallel connected in
reverse polarity to two ends of the plural series-connected or

20 series-parallel connected LEDs (102);

-- the installation of exterior conducting interface device including:
in the voltage-limiting and reverse polarity series type LED

device of the present invention, the connection terminal of the first

LED and zener diode set is set as the terminal (a) and installed with

25 the conducting interface device, the connection terminal of the first
LED and zener diode set and the second LED and zener diode set in
reverse polarity series connection is set as the terminal (b) and
installed with the conducting interface device, and the connection
terminal of the second LED and zener diode set is set as the

30 terminal (c) and installed with the conducting interface device, for

26



5series and parallel; LED (101) and zener diode (501) of the sanme
wor ki ng polarity are connected in parallel to constitute the first LED and
zener diode set; LED (102) and zener diode (502) of the sane working

RO eI 2t CoPISEREAN U e ot B R P e

device is consti e Lt rl ction of the
first LED and zeggﬁ%gPgégkgggn§¥QBEEQQSggﬁﬁéMﬁ%%nggxggﬁ@ﬁﬁdiode set; 15--
di ode (601, 602): conposed of rectifying diodes, wherein the diode (601) is
served to be parallel connected in reverse polarity to two ends of the

pl ural series-connected or series-parallel connected LEDs (101), the diode
(602) is served to be parallel connected in reverse polarity to two ends of
the plural series-connected or 90series-parallel connected LEDs (102); --
the installation of exterior conducting interface device including: In
the voltage-limting and reverse polarity series type LED device of the
present invention, the connection termnal of the first LED and zener di ode
set is set as the termnal (a) and installed with 95 the conducting
interface device, the connection termnal of the first LED and zener di ode
set and the second LED and zener diode set in reverse polarity series
connection is set as the termnal (b) and installed with the conducting
interface device, and the connection term nal of the second LED and zener

di ode set is set as the 30termnal (c) and installed with the conducting
interface device, for application on the alternating current power or the
direct current power of alternating polarity or the direct current power



