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Field of Invention

The present invention relates to a field of lighting techniques, more particularly, to a

15 LED light emitting strip and a light bulb using the. same.

Background of Invention
in prior art, a LED light bulb in place of an incandescent lamp typically is composed
of one or more power type LED(s), a metal based PCB(MPCB), a heat sink with a

20 series of dissipating fins, a driver including a switching power supply and a
constant-current device, a connecting member, an anti-dazzle bulb shell and an
electrical connector. Currently, a luminescent efficiency of such light bulb has caught
up with that of widely used energy-saving fluorescent lamps. The luminescent
efficiency of the entire energy-saving fluorescent lamps is 40-70 Im/W, but the

25 luminescent efficiency of white LED element is already up to 130lm/W. Therefore,
the efficiency of the LED light bulb needs to be further improved. The main problems
for the current LED light bulb lie in too high costs and sale prices, which are several
times those of the energy-saving fluorescent lamps at the condition of same
luminous flux, thereby being difficult to popularize. The factor resulting in high cost is

30 not caused by the LED chip itself, but by the high cost aluminum alloy heat sink, the
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t he PNjunctlon 0 is already close to whi | e external quantum
ef fi ci encyreflective cup or a heat sink at one side thereof, that is, the original 4 illuminant is
20 made as 21 or less than 2m illuminant. Thus, 21 light rays which are directed
toward the heat sink, will outgo therefrom after single refiection, multiple reflections
and various absorptions; while a part of 21 light rays which are directed toward a
light outgoing surface, also will outgo after refiection, multiple reflections and various
absorptions, since this part of 21 light will be directed toward the heat sink, thereby
25 largely decreasing a light outgoing rate of the PN junction, i.e., the efficiency of the
LED is decreased. Currently, an internal quantum efficiency of light emitted by the
PN junction of the LED is already close to 90%, while external quantum efficiency
thereof is only about 30%. The phrase of “the internal quantum efficiency being

90%” means that within the PN junctions, only 10% of injected electrons are drained

30  without generating photon, while each of 90% of injected electrons generates a
2
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sapphire and dj amond is very expensive,.and. s difficult to be practical;
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this kind %%rﬁgqﬁ%ﬁfgﬁgh?ﬁggﬁglecroﬂd%cti ng 255ubgt r?at eg-SS-Qd+ t her mal ®
conducij ngsdpphiteyiaenontl, Gadl mrbn opadue thetgabearwdueting sbbdthatesadh aShe pat h of

di ssi pating heat ends the bulb head, resulting in a difficulty of nmaking a
t her mal coeerpsti k. Ahen the LRPHight eyl davingra shaps ofdbe nFapdascentiantmé bul b
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down. Theretore, s d ul't to produce
shell at the outside thereof, which is not vacuum sealed, but filled with air therein

20 and communicated with the ambient atmosphere. As described in the above US
patent application, this the transparent thermal conducting substrate such as
sapphire and diamond is very expensive and is difficult to be practical; and since the
copper, SiC and the like are not transparent, it is impossible to achieve emitting 41
light. A path of dissipating heat for this kind bulb is chip— thermal conducting

25  substrate— thermal conducting lead wire — thermal condUcting bracket— bulb
head. The path of dissipating heat ends the bulb head, resulting in a difficulty of
making a thermal connection and a limited effect of dissipating heat. If the bulb head
has the driver for the LED, then it will cause the path of dissipating heat to be
disrupted and failed. At this condition, if the light bulb is vacuum sealed, then the

30  path of dissipating heat will also be broken down. Therefore, it is difficult to produce
3



a practical light having sufficient output lumnous flux. In the prior art,
fmjority of the LED |ight bul bs enpl oy power type LED having a | ow vol t age
and a high current. Each LED chip has one PN junction, its working current
5 is as large as 0.35A, even several anperes, and the electric power of 1W
to several Watts and above is concentrated on area of one to several square
mllimeters of the chip. Since the external aruant umefficiency thereof is
only about2 Bragical johbguing suffigerioEpel lyiRausiiBXence bet ween the inject ed

el ectron and the photon generated by it as well as an.energy difference

bet ween the photon generated by the PN junctions 10 and the finally
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this heat sink as well as how to increase the convective he exchange with
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No. 2005100 ) n . ) 7,9, 4 Jhy at
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.LED 25light bulb in the prior art. Instead of the above described netal

heat si nk, oftprevard#iD fiist sppears odrEDys asemicarductod diedichagncha demperaturetrisgi ed,
for exanple, Chinese Patent Nos.200810093378.5, 200910100681, 8, and
200910 10169%?&!“%8"%&@@&%"%@%? %Pi%’é‘a‘ﬁsﬁ?'?} effidengydg bsopRidy derrssthi ch
is filled wi : ' 1k G i ddiidngiddtght .
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that of the netal. As one exanple, the coefficient of thermal conductivity
of wat er i kEBWighting.inaMding KED light bulbs.

in order to solve the problem of heat dissipation, the LED light bulb in the prior art
mainly employs the metal passive heat sink having dissipating fins. The materials
20 and shapes for this heat sink as well as how to increase the convective heat
exchange with air have been studied and described in patents, for example,
Chinese Patent No.200510062323.4 and US Patent Nos.6787999 and 7144135.
This metal heat sink is typically made of aluminum alloy and has a bulky volume, a
heavy weight and a high price. It is one of critical factors for high cost of the LED

25  light buib in the prior art.

Instead of the above described metal heat sink, the heat dissipation by means of
liquid has also been studied, for example, Chinese Patent Nos.200810093378.5,
200910100681.8, and 200910101643.4. The LED have been placed into a sealed

30  bulb shell which is filled with thermal conducting liquid capable of transmitting light,
4



while the coefficient of thermal conductivity of the netal is

0-415W (m K). The 5 coefficient of thermal conductivity of the al um num
all oy which is commonly used in the heat sink of the LED light bulb, is
96-226W (m K). It can be seen fromthe above that the liquid has a nuch

| ower thermal conductivity than that of the netal. On the other hand, since
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di ssi pati on; 'si nce ode escen as a

| arge vol Usfas w&yéﬂata@rﬁem@wamlm@lyaddefohaetwbbeaeabuebrh offﬂearqefd;rtme it is
not practically used today. And for exanple, netal halogen |anps also

enpl oy1¥ i |liquitgcarttamimatibn chesed afterithe lbeeajmem(ﬂhﬁ bulbrahel canshthggayy
hydrogen, as can be seen from Chi nese Patent No.200580039670.3. The

i ncandesceteianhius) ikis Nk gapktq practichllyiyss IndePPEzgdh as nitrogen and/ or
hydr ogen. However, these lanps are different fromthe LED |light. 5 Besides
t he above probl em of heat dissipation, the LED Iight bulb in the prior art

al so has ayes bf/?éwfopegblp%ﬂhgfhebfmélwauyr@dnmuc.@mgwaalofItrneghbm tage
power into the Tow voltage and high current. As described Prew ously, t he

maj ority ocﬂestcnbediE[etall(gthltd)lamldbmuidnfot heatissipation: Far exaropler theyldeD lig

operat I ng atIb of%h?noegglPtaltgrn l\?o 2 I16$8‘¥76451 2 utilizes the nitrogen anion sealed in
the bulb shell to dissipate heat. And for example, the LED light bulb of Chinese
Patent No. 200910250434.6 utilizes a mixed gas of nitrogen and argon sealed in the
bulb shell to dissipate heat. These methods are not practically used up to now. In
addition to these LED light bulbs, other types of the lamps (such as cold cathode

25  fluorescent lamps) may dissipate heat by applying high thermal conductivity of gas
(such as He or a mixed gas of He with Hy), for example as described in the Chinese
Patent No.200710148853.X. But it is difficult to create a limited convection, resulting
in the limited effect of thermal conduction and dissipation, since the tube of the colid

cathode fluorescent lamp has a large volume, which nearly occupies all the bulb

30 shell. Therefore, it is not practically used today. And for exampie, metal halogen
5



10current, |ow voltage and high current. Their working voltages are in the
range from several volts to tens of volts and their currents are in the
range from 0. 35A to several Anperes. The current incandescent |anp and
energy-saving fluorescent lanp for general lighting directly use the
commercial alternating current wwth a voltage of 110-230V. Thus, if it is
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and a constant current circuit. Since the volunme of the LED Iight for
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readily ris thus this.does not only f her decr e 1he.. i &l epcy of
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as ”'fbdescurFé'n@,'?éJv%P?%égﬁ@‘ﬂi%%' &ftre! PHiCwEARRLYJIRGSs Whd Mthrangeefsmt i ve to
* tenperature, are Included rnthe driver. As tenperature rises, their

ef fi ci encyseverdl abits® 20andvelel arabihkirtcyrrents arbén theganfe ramt 0.35A¢alsewstal Thi s
.renders the lifetine of the LED light bulb in the prior art to be not
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Such driver generally includes a switching power supply with elements such as
triodes, transformers and electrolytic capacitors, and a constant current circuit.
Since the volume of the LED light for replacing the incandescent lamp is not too

20 large, the volume of the driver and the transformers should be kept as possibie as
small, while the difference between the input voltage and the output voltage is very
large; this results in a low efficiency for electrical transformation, typically 70%-80%.
This reduces the luminescent efficiency of the entire light. Meanwhile, because its
efficiency is low, it generates a large amount of heat. Taking into consideration of the

25  above generated heat by the driver and the heat generated by LED, the
temperature of the driver will readily rise, thus this does not only further decrease
the efficiency of the driver, but also will shorten lifetime of the driver. The elements
such as triodes, transformers and electrolytic capacitors which are sensitive to
temperature, are included in the driver. As temperature rises, their efficiency, lifetime

30  and reliability will be significantly reduced. This renders the lifetime of the LED light
6



10 7535028 as wel| as product AX3221 et al. A series of small current LED
~chips are connected in series in a way simlar to a bridge rectifier
circuit, installed on a MPCB, and provided with a heat sink. They can
directly operate with the comrercial alternating current and the driving
circuit thereof is relatively sinple. However, such LED currently has a
relatively | ow efficiency, and it needs to ti y and thennalhﬁ 15 connect
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general lighting, then the LED light shall have a further inproved

| um nescenandeprovisiednwith a deghsink cheyl canstieedtly egerats with sie edromgatiald |ife

Sumar v of SROBING TSNt ahd the s Grovindeser e aEDag e Haash TrEs, an
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emtting 47 light with a high efficiency.

connected with a high voltage of alternating current, the metal heat sink will easily
be charged and thus be unsafe. The prior art HVLED (high voltage LED), for
example as described in Chinese Patent N0.201020159200.9, also has the same
safety issues.

20
Furthermore, the LED is a kind of point light source, and about 100 Im of light wili be
concentrated on an area of about 1mm?, thus an intensity of the light will be up to
about tens of millions nits. If a person looks it in the eye directly, and will create a
strong glare, thus leaving a shadow in the field of vision, then the eyesight will be

25  heavily impacted within a short time. Therefore, the domestic lights should be
provided with an antidazzie bulb shell or other devices for dispersing light. In order
to obtain a good feel for the light, a light diffusing layer of the antidazzie bulb shell
needs to have a sufficient thickness, while this will also reduce the transmission

efficiency of the buib shell. Typically, this will lose about 15% of light. This in turn

30 reduces the luminescent efficiency of the entire light.
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150ne object of the present invention is to provide a highly efficient LED
light' bulb with LED chips emitting 4-rr light with a high efficiency.

Anot her object of the present invention is to provide a | ow cost highly
efficient LED light bulb with LED chips emtting 4-rr light. 20 A further
object of the present invention is to provide a long life tinme highly
efficient LED light bulb with LED chips emtting 41-r |ight. A yet
further object of the present invention is to provide a highly efficient

LED i ght 8§R¢gr9in .tﬁgaBE\%J%QZ)H%P‘E&U#Iiq‘}%:i%i_nké.r%%%i’to &éiyaéﬁgcevmeum and

wei ght cl oSe T0 tHose 0 n 1 ncandesce n-acco CéWth one
aspect of jnBgnddsesRrNbmpBRIthe @herdy-sdulihd fletbsdunt Rghts fdPlgenb & ghtf@MHenSi Ng:
a LED light bulb shell; a core collum wth a exhaust tube and a bracket;
30at | easttherid=[D ightishgh haeeratfuitngr isprovediimmesEEntodfligendyheigaificartiy t t i ng
41-r light; a driver; and an electrical connector, wherein the LED |ight
bul b shel | redyce eeRin?R elongater life tilee 2B Valup® anthweighhsloss te HiaseLf i uum

seal ed cha i is filled with a gas having a | ow coefficient of
Vi SCOSi tyalgggﬁ%esrv%vlg}dﬁgg{gef ficient of thermal conductivity, the bracket and

the LED light emtting strip fixed on the bracket are housed in the 5vacuum
seal ed chanber, the LED light emtting strip is in turn electrically

connect ed $ummarydfilneentiome el ectrical connector, and the el ectrical
connector js used to electrically connect to agt‘g&er nal power supply, so

as to |ighth e of H1§ ahQystshoptpges HyPriar@rgsan ebe BRI IMMeNHOR FdPher
f : 1 | |, bt i ith LED chi
aspect P1 Leidie SPRAk: bl BUIRBr 1 diEReldhBblbnR Hidedast 1P Wi ¢ chi ps

emtting provi ereint ght emtting strip

Accordingly, one object of the present invention is to provide a LED light emitting

strip being capable of emitting 41 light with a high efficiency.

15  One object of the present invention is to provide a highly efficient LED light bulb with
LED chips emitting 41 light with a high efficiency.

Another object of the present invention is to provide a low cost highly efficient LED
light bulb with LED chips emitting 41t light. |

20
A further object of the present invention is to provide a long life time highly efficient

LED light bulb with LED chips emitting 41 light.

Ayet further object of the present invention is to provide a highly efficient LED light
25  bulb with LED chips emitting 41 light, which has volume and weight close to those

of an incandescent lamp.

In accordance with one aspect of the present invention, a LED light bulb is provided,
comprising: a LED light bulb shell; a core column with a exhaust tube and a bracket;

30 atleast one LED light emitting strip with LED chips therein emitting 41 light; a driver,;
8



conprises a transparent substrate and at | east one series of LED chips on

the transparent substrate connected in series in such a nmanner that the PN
junctions therein have a sane direction, the LED chi ps having transparent

chip substrates, 15 electrodes of the LED chips being | ed by an el ectrode

| eadi ng device of the LED chips disposed at two ends of the transparent

ol ass. - quATEATRaacal comnBrar e e £ (o pRLSRLS Vet sR@aRIn S L

anot her a . i [ ' iekd fili i BigasW t h
LED chi psstg?n8 rteioér]ogllﬁrﬁri sPiag%ﬁ? '?%:rsnﬁ g;&gel?%rgg?a%ﬁ%ﬂnﬂf,hmehf?g iIilgeigg]%’tw em'gt tS i ng

strip conmavigsa Rw douitdientaenvissosist arat @ highccaztffidieraf themmat eondestivity, LED
chips on the transparent substrate connected in series in such a panner

that the Phe pravket anbthendzRiightemitding sapdxed pedhe bracketare ogsedinehavi ng

' hi b L2 des of .th ' ' b
el act 1 ode VPEAHMRSoHREA AR TRTERT e Lo dn T ek EeRferRd *
transpar ei’}F éﬁéﬁ‘ﬁﬁ&ér g’eléﬂﬁﬁéé?ic nfedidr, tn@thd BRclrieR CdHnkgtoriusdaie | i ght LED

chi ps, wh e other part of those are red-Iight LED chips, a |um nescent
 phosphor pswetecallyaypenettso dingpderad govearrsdipplyest BB te lightsha b8 iight emittis@ar ent
substrate on which the LED chips are installed to convert a part of blue
30l i ght erdttipsed fromthe LED chips into yellow light, while the other part
of blue light is mxed with the yellow light and the red light to create
white light, white |ight having high color rending index or other colored

li ght. ) N [AcLEERBRES withidhoBR tHRBECtaS BRS bre’Ent iRGe oS BNED Iyitémiging a LED
light emtting 5strip with LED chips emtting 4-rr light is provided,

wher ei n t herip &hILEhthipsretmitting 4w tightis poogideds ehegeintben E BBrlight emiiting stipe and
at | east one series of LED chips on the transparent auﬁitrate connected in
series in camprisespaipnsparerisubseaterNd @ deashree SREFSPHLEE\FBIPS Uy .
direction,, the LED chi havyi r. i >t roodes of
the  LED cHHePBEMgapeiits oiheard b RSRS T shef BRa it thahe LB CH,: D
di sposed aghelifp haiK!s sanetcﬂﬁecrtibﬁ,rlﬁQ@E@éhiﬁélhé%i&%&@ns%@h?tlﬂp aubsteatepar ent
tube or a transparent | um nescent phosphor powder tube is enclosed at the
out er npst @ledeodds dfitise LED atipspiseing tbd hean ekectpde daadingudevicanotthe LD
accordance wi th another aspect of the pr eseni} invenhi on,.a LED |ight

enitting 19Yes disPapachaltwp endis S tiairansaage it SUPSIRigntY pEein i rfsparsitier ei n
the LED I gmstr%@ f[strhgoge &f srdﬂpglass, hard glass, quartz glass, transparent ceramics or

plastics.

20  In accordance with another aspect of the present invention, a LED light emitting
strip with LED chips emitting 417 light is provided, wherein the LED light emitting strip
comprises a transparent substrate and at least one series of LED chips on the
transparent substrate connected in series in such a manner that the PN junctions
therein have a same direction, the LED chips having transparent chip substrates,

25 electrodes of the LED chips being led by an electrode leading device of the LED
chips disposed at two ends of the transparent substrate, wherein a part of the LED
chips are blue-light LED chips, while the other part of those are red-light LED chips,
a luminescent phosphor powder layer is disposed around the LED chips and the
transparent substrate on which the LED chips are installed to convert a part of blue

30 light emitted from the LED chips into yeliow light, while the other part of blue light is
9



conprises a transparent substrate and at | east one series of LED chips on

t he transparent substrate connected in series in such a nmanner that the PN
junctions therein have a sane direction, the LED chi ps having transparent

chip substrates, electrodes of the LED chips being | ed by an el ectrode

| eadi ng device of the LED 20 chips disposed at two ends of the transparent

ahi oh eacNHE TGS e GLatt aniang ) bR Ao A e SHPE B e PBnt B
highly efficie | j hips emtting 4-rr light in the
present 2 fﬁ\/%oﬂ{’ri %ﬁanﬁéﬁgéfewh?%ﬂ&ethﬁgﬁgm ssion bulb shell, a core colum
wth a exhaust tube, a power |l ead and a bracket, at |east one LED |ight

emtting strip with LED chips emtting 4-rr light, a driver, an electrical
connect or In actardbneheith aanthea aspentof thengresenbaventwne a L ight emikeg

el ectrical connector, the |ight-transn ssio ul b _she n . col um
are vaéuurﬁtrﬁb‘dlﬂéBEPoC"FEﬁ?H“ﬁt"gh‘iﬂhﬂlﬂ égf%vdéecdjnﬁ‘f%ﬁé 'P%%"%Rzﬁpgt ‘%@ ’flrl?qjgétﬁpvw th a
gas havin I iCl i i ot fehinal of thermal
donduct 1 vitelPrie SrsPElT bublralé AR IeasfBfe el R chlEs e er ™ The
el ectri caltramaparcat Siibstrile thenatetincddriey imsntien nsarmee ftieatithe O jupctiansnect ed

with each other to forman entire |lanp;, the LED light emtting strip is
fixed at tthereirohavecalsame, dirgctien thelbEDoshiphBayipptiapgpareahchip SHESERPp bei ng
connected to the drive nd.the 5e|lectrical connector vi | ead of
the core &egradesf g L?Sﬁg?%}e&%kgéye@ F%Cfrﬂ@e E%?td&gn%%ﬁ%%gv\@rh Qg‘\t%ol y to
swi tch,on Lk dpafent subSiPhteN@heRsh bhEBRnspareht &kt ti ng
stri p.lol t (%:hgtk% @éﬁﬁ% t@re\(;éﬁ']%%ga?b%%ne pgahar% si n the present enbgdi ment, the
LED |i ght drd farddparsmnsminetterg phiogpitor powades tutre searicksediat the beteopest col umm,
so as to house therein the correspondi ng bracket and the LED Iight emtting
strip fixeside hethedsED Rbipe @ndithe trapsRATENSUbSHA® he el ectrical connector are

di sposed outside of the vacuum seal ed chanber. 15 The vacuum seal ed chanber
formed by the light-transm ssion bulb shell and the core colum is filled
with the g ' i fdshebiedtith® bradene ivehioRALED igbhera@id | ci ent
of thernal m?&%@@@??@?‘%@%ﬁ@eﬁ %ﬁgth%ré@@? or a m xed ggs of Hed and H2.
At a r ppm &EFREHhAIRID ehibbenittisg Aadight iggsoyided sumereinthe hEDr igh emitting strip

50- 1520Torrs. It is known that any static %as i's a good thermal .insulator,
and heat dcaraprrgsiaiiansparent syhstrate and at least one series of LED chips on the

transparent substrate connected in series in such a manner that the PN junctions
therein have a same direction, the LED chips having transparent chip substrates,
electrodes of the LED chips being led by an electrode leading device of the LED

20 chips disposed at two ends of the transparent substrate, wherein the LED chips are
transparent high voltage LED chips, which each includes at least two LED PN

junctions connected in series.

A highly efficient LED light bulb with LED chips emitting 41 light in the present

25  invention includes a light-transmission bulb shell, a core column with a exhaust tube,
a power lead and a bracket, at least one LED light emitting strip with LED chips
emitting 41 light, a driver, an electrical connector, a bulb shell and a connecting
member to connect to the electrical connector, the light-transmission bulb shell and
the core column are vacuum sealed to form a vacuum sealed chamber, which is

30 filled with a gas having a low coefficient of viscosity and a high coefficient of thermal
10



20i s mai nly dependent on convection. That is, it is necessary to select a

gas having a | ow coefficient of viscosity. Heliumhas the snall est

coefficient of viscosity, which is only 116pP (that of H2 is 173pP, that of

air is 922pP, and that of water is 8937pP), anong the gases, thereby easily

formng an efficient convection of the heat dissipation. On the other hand,

the LED light emtting strip has a easier.tﬁ form an
e

m mal | vol u dis 2
ef fici en'éI Cs\%ﬁ’f*ﬁwyidhe 'W@"gﬁ@}%ﬁ@%ﬁmﬁf'ﬂ %ﬁ%ﬁ‘g?fr'f’ﬁrk clgitaheat
a6 ot - GONTTRP 1 BB crBSuneliR afd EleBiicanyBfleteq Wi cbbE ARANETH! OF

LED |i ght sapd b ieH?r.e%prtHeﬂ_EEE%ﬁlcérﬂﬁtir@’sti'iﬁ%ﬁx@?@t theleBreadoltenor ot her gas
having a | ow coefficient of visCosity, and vacuum seal ed. Since the LED

| i ght en eldatgdes of thel ISER lightreghigtir@Ostripbeingt aamnippteddo ¢he daysiransktbe in t he
surroundi ng environnent, .the LED |

rRbE csnbgiedo dhe Jeysranebe [ |
therei o haRciica syeslyore ipooude 6 Hegiare ATl HgBLrPr RS ABTRCTRe L Ep

er ei A hRETAEA| GARNTGfrera Hfeeomsie TR LE

eaot ong e Eelk Bt o Bbyidh ot B Ao halband FEpLL BT IRk ne”, T

series in | $Ysfigs smttinglstiglat PN junctions have a same direction. The LED

chi ps have transparent chip substrates, and are fixed on the transparent
substrate by transparent glue, such as silicon glue, nodified resin or

epoxy resin and the like. The LED chip emts LITT Light,.a i gh

| uni nescertt Calt Pg knpewe yrom {ep a&ogettlpgdggheaprgsp%erggoctjg%gﬁ, ti‘%@%@@“?ﬁ@ ends
of the tr . N r ; ) I - | i ght
o t 11 g SRR fGEY gptith SealEaCul BRAAE EBhel 5 b holbe HiFehiine
ceram cs Qloriespshding bidtitet &8d tHeKIEED Tight eraittg $tepdiseditheraon. evideouér, thee LED
light emtting strip are fixed at both ends of the transparent 15substrate
by hi gh t efriver andithe gedisicalpoasetios aredispesedsputpidg ajthe vaguvs! 8¢318dgl ass. The
at | east one series of LED chips are separately fixed on the transparent
subst r at e G@MeEach ot her. Respective chips can be arranged adjacent to
each other, or can be spaced apart froma certain distance. For exanple,

t he di stance between

15 The vacuum sealed chamber formed by the light-transmission bulb shell and the
core column is filled with the gas having a low coefficient of viscosity and a high
coefficient of thermal conductivity, for example, He, H, or a mixed gas of He and H..
At a room temperature the gas has a gas pressure in the range of 50-1 520Torrs. Itis
known that any static gas is a good thermal insulator, and heat dissipation of the gas

20 is mainly dependent on convection. That is, it is necessary to select a gas having a
low coefficient of viscdsity. Helium has the smaliest coefficient of viscosity, which is
only 116uP (that of Hz is 173pP, that of air is 922uP, and that of water is 8937uP),
among the g.ases, thereby easily forming an efficient convection of the heat
dissipation. On the other hand, the LED light emitting strip has a small volume and is

25  easier to form an efficient convection of the gas, thereby efficiently taking away heat
generated when the LED light emitting strip is working, via the convection and heat
conduction of the gas and through the bulb shell. In addition, the LED light emitting
strip is protected by inert gas such as He or other gas having a low coefficient of
viscdsity, and vacuum sealed. Since the LED light emitting strip is entirely

30  unaffected by water vapor etc. in the surrounding environment, the LED light
' 1



20 the chips is larger than 0.01nm The heat generated when LED i s working,
I's di'spersedly distributed and easy t'o be dissipated. LED has a snall
tenperature increnent and long service lifetinme. Since light emtted from
the LED is dispersedly distributed, glare of LED is reduced. 25Chips

EO””ﬁCt EgDi nhseri es which are installed on the transparent substrate, can

e the chips with identical or different |um nescent colors, for

exanpl e, @MItNGRYIR aethihelFDwhips th?@*ﬁ,a‘(ﬂ?ﬁ%ﬂﬂlﬂg‘?@m%r ot her nonochromatic
light. The chips can also be RG three primary colors or nultiple primry
colors, so as to obtain white light or the different colored mxed |ight.

Wien di f f effrntED UgRES ity $tiPWith the LEMIcHipetHanéihigphigingQittingitesaedds gol or s
are selected, it I's possible to obtain white |ight having a high color

r ender i ng tramdparenAstivsirat@ arehat ledstlopetseries bAl/ED dhipd ony the gandpagent

transm ssivity and high refractjve index, for exanple, silicon glue,

pl asti és (ﬁ“bééé'@%/cqn%?tﬁ? iR SANPRIN sy %’ﬁaa"%rdf‘?h@@r]g?d‘&“ﬁé‘aﬁ’? ¥ ent

asti s G0 A9 18 aRN9fIn 3 ffANS SRS
chi ps, -t nalesyOF A Riles b RRpd et Pap EbstaBR Md ArMeD P, 2t ng

the LED chidisparsht 6hiestelte oy tispapaeangioet suuh ad sitcort jlaeembdifidiessihloe LED
chips emt blue light or uftraviolet light, and need |um nescent iophosphor
powder to epmxyeesin@hdrine hiteo Thiei tED chigramity 4wdigbt andih@sedhiph diminescemi f or m

| um nescent_phosphor powder | ayer outside of the light emtting strip and
the chips §feeres LED é)l?%tqu‘?ééiége.d by powgtlgafiy af gﬂé%eg‘?ﬁo Wﬁgﬁrﬂ‘égaﬁ? er can
be coaltogla_d sPufeer surfaces around the 15transparent substrate and the

chi ps. The Tum néscent phosphor powder |ayer can be coated on.outer surface
around the

The transparent substrate of the LED light emitting strip is made of glass, hard glass,
quartz glass, transparent ceramics or plastics and the like. The power leads at two
ends of the LED light emitting strip are fixed at both ends of the transparent

15 substrate by high temperature glue, plastics, sliver slurry or low melting glass.

The at least one series of LED chips are separately fixed on the transparent
substrate with each other. Respective chips can be arranged adjacent to each other,
or can be spaced apart from a certain distance. For example, the distance between
20 the chips is larger than 0.01mm. The heat generated when LED is working, is
dispersedly distributed and easy to be dissipated. LED has a small temperature
increment and long service lifetime. Since light emitted from the LED is dispersedly

distributed, glare of LED is reduced.

25  Chips connected in series which are installed on the transparent substrate, can be
the LED chips with identical or different luminescent colors, for example, emitting
identical blue light, ultraviolet or other monochromatic light. The chips can also be
RGB three primary colors or multiple primary colors, so as to obtain white light or the
different colored mixed light. When different numbers of LED(s) having the muitiple

30  luminescent colors are selected, it is possible to obtain white light having a high
12



transparent substrate of the lighting emtting strip and a surface thereof
installed with the chips as well as the transparent dielectric |ayer on the
chips. 20 A transparent dielectric layer can be firstly coated around the
transparent substrate of the light emtting strip and the chips, and then a
uni form | um nescent phosphor powder | ayer is coated thereon. 25 A uniform

| um nescent phos hor IE)&V\U | ayer can be firstly coated around the
t r anspar efP!E (BRAETROd the light emitting strip and the chips, and then a
transparent dielectric layer is coated thereon. The | um nescent

phosphor powder |ayer is made by m xing the | um nescent powder 30and the

t ranspar e trahsplapsiitdiglectibiaier haviRg GigH Kgm sransmisstvity andl Higintefrachid
refractive and high heat conductive, for exanple, silicon glue, epoxy

resin, lpl am:iemqr exampig ailison ggweu@lastlcaﬁs pa@mmesua@qu@e laidProd ga'ﬁ%e of ;
macronol ecul ar _mat erj s scen 0 r an

the tr énsﬁg‘? gﬁf‘SQﬁr@T‘%%{brsﬁ@?ed?fgh Iég}ﬁﬁﬂﬁ" Wstﬂ] g@l\@@hcg] R o‘?’ﬁn

| t

and the t 10 ShEFL IR IntRabiag? %@Pé’%ﬁct%[qg&’?ﬁ}ﬁe"'%h‘t O B Thas phor

powder | ayhips éMd ®R disctiiedl eohyedtion viged therdafm nescent i o phosphor powder
with the transparent dielectric, can also be nade as a transparent

di el ectric | um nescent phosphor povvder tube. The | um nescent phosphor

Chi s, TheXnEad G Bl et e o an i avieidt TaRE B e B ARRRR G 0oy
resin, uP' ga{ RoPPblvédras Softich §fen? Mo {M'mtéfhghi mms.sgcﬂ&redn@ﬂsmfomwder can

al so be c on an 1 nner or outer wal l'ass tube, and nade as a

gl ass | Umluﬁﬁriésﬂénmﬂﬁphor p@ﬂd@iﬂayérmﬁsldé\nﬂtmmt ehitting atntpp:mdehhe chifsst r at e
installed with at | east one series of LED chips can be placed within the
gl ass | umhh@@@érﬁa@m@@@@@ﬁ powder tube. 20 A dielectric having high
transmssivity for light, high coefficient thermal conductivity and high
refractive index, for exanple, silicon glue, epoxy resin, plastics and so

on, can b I 1 r;gaeg@r@@mtr@hosphor
povvder tug-gﬂ%,rdnﬁﬁe&%%w@ﬁ%é%? gg@:gﬁ?ﬁ%ﬁgrggg!g? ﬁg‘aﬁgf&% ube and the LED chi ps

and thes transparent substrate and the chips.

The luminescent phosphor powder layer can be coated on outer surface around the

transparent substrate of the lighting emitting strip and a surface thereof installed
with the chips as well as the transparent dielectric layer on the chips.

20

A transparent dielectric layer can be firstly coated around the transparent substrate
of the light emitting strip and the chips, and then a uniform luminescent phosphor

powder layer is coated thereon.

25 A uniform luminescent phosphor powder layer can be firstly coated around the
transparent substrate of the light emitting strip and the chips, and then a transparent

dielectric fayer is coated thereon.

The luminescent phosphor powder layer is made by mixing the luminescent powder

30 and the transparent dielectric, which is high transmissive for light, high refractive
13



25transparent substrate. Two ends of the above transparent dielectric

 um nescent phosphor powder tube or the glass |um nescent powder tube can
be fixed or sealed with the power |ead at both ends of the transparent
substrate. The | um nescent phosphor powder can al so be coated on the
inner wall of the 30transparent bulb shell. The LED |ight emtting strip
with LED chips therein emtting 4-rr has at | east I%ﬂe series of LED

. | i ght,
chi ps con@ddthigh hﬁats@ﬂdé'ﬁt,'vwrﬁame’bsélgqﬂ”gﬂ{u%cﬂptoﬁéesﬂrl‘:'EP |§s. Each of the
hi gh vol t age L hi. RS, t ' ' iF9RRget ed in
5series, E%FSP%ngpfu\%hltréEﬁ#g@%%{%éégﬁa%égemgt égrjshlt)“eggge ectla??cgl °
connectiopnpM re. At | east one netal electrode for welding and bonding wre
is provided at two ends of each high voltage LED chips. At |east one
el ectrical connection wire is provided between any two hi gh voltage LED
chi ps, and_between the high voltage L chip and. a power |ead of the high
Vol Laé LS IgmiesceabRhaskInT DBV e (aep et Ssterdis afedro@nard | e P
junctions, PRI ; i i oy} hidrb iy §erip is
signifi canT'}(ggr@Huce e(% %@ggrgﬁ/%ﬁ%ﬁgﬁﬁg%héghgﬁécessapg’gbdi eu bondi ng and
wi re bonditpghsphrdrit eubstedte ahdithé tragsdrentdieieotlicilayarami thg chips. yi el d of
produced light emtting strip. Meanwhile, it is not necessary for the LED
PN junctions to have a |large area of an opaque netal wel ding disk, and thus
t he outgoing efficiency of the light is 15inprov i.e. ..increasing the
1 ght - ent (T GMURSCEGHEgEP PR BouEL By e WS DB T AHE b 0 The 5l FERERERR, ¢ 1 g
Strips,wth ! | é?ﬁ) IR Gicfedtfic, dafiltiso 5@ had8lasOitrindareged to
manuf alcotur@dtsEePO@?%\QgerﬁmﬁE@lelqlrg Eltﬁ?lrﬂbl carllc’bl?t a?oso bea used as ﬂ%
i ndi vi dual gibliegttic |Girdscast pHosprot povader thise.athd lemiriesesrt prespasr péwddED chi ps
connected in series in such a manner that the PN junctions have a sane
di r ect i on, tuhavendefflacscoutsidar thestramsparentisyibgiraigrang the chipst 482 of the at

least one LER |t NG oLhE LAY 620! BatiSid bR GRS P oy’ AN platicd Bng

glass and so on.

15
The luminescent phosphor powder can also be coated on an inner or outer wall of a
glass tube, and made as a glass luminescent phosphor powder tube. And then the
transparent substrate installed with at least one series of LED chips can be placed
within the glass luminescent phosphor powder tube.

20

A dielectric having high transmissivity for light, high coefficient thermal conductivity
and high refractive index, for example, silicon glue, epoxy resin, plastics and so on,
can be filled between the transparent dielectric luminescent phosphor powder tube
or the glass luminescent phosphor powder tube and the LED chips and the

25 transparent substrate. Two ends of the above transparent dielectric luminescent
phosphor powder tube or the glass luminescent powder tube can be fixed or sealed

with the power lead at both ends of the transparent substrate.

The luminescent phosphor powder can also be coated on the inner wall of the

30 transparent bulb shell.
: 14



series or in series-parallel, is close to an externally comercial AC
Voltage or a 25 voltage of an external DC power supply, for exanple,

20- 100% of a peak value of the voltage of AC used or the DC power supply.
Therefore, the transformer is not necessary for the driver, and thus the
present invention provides a sinple circuit, a high efficiency, and a | ow
cost. 30The at least one LED light emtting strip having the LED chi ps
therein emtting 4Tr 15 |light, is connected in series or in

ser | es- panglel Gl p gLk ot30 Wi HED s GRRIRRAIRE ritidichdd dlidagbhenal AC
node or unidirectrtonal DC node. The arrangenent of the at |east one
light en tsktigg of LEDRhips donnactedrimsefies/whith canl bathighbotiage LED ghimsn&ackt  al .
In order to avoid the generation of shadow on the bulb shell caused by

bl ocﬁl ng laf ¢fie highiviottagie £ EBrehipreinciBbes iagleastetiot B [ N iupEiions conngateddp

another LED |ight emttin trip, respective ones of the at |east one |ight
anitt] fg SEFPD 3 B0 U Hisrebpinees Rave =t eporane aiectidal Snnstle B8 or ' e
various L | 1b 1 ' - : ¥ e

Vari ous stigastaneiiibf HBH s oP el BBl D e e e e e
at the di agenaligh Voiegel BB ehpe! AMeastasreseleftrieal\donheetionpeiry lsaetouided ol um or
pol yhedral 15truncated cone. Wen the at |east one LED light emtting

strip(s) iketweemeny &wo high wagalFiychips.and atueertis Highvol er'rb%@_,ChE’c | east
whi e at 1a0EGT PYRE ker st BN VRLARELD, SRES SRR Rt EnBaEE i oo
in a rgversgraiily GUEPPN jhhdtRIntatHe iR Witk Shifs he¥GsdBy Byt shitingf AC
strip is significantly reduced, thereby simplifying the process of die bonding and wire
bonding of the light emitting strip, and improving the yield of produced light emitting
strip. Meanwhile, it is not necessary for the LED PN junctions to have a large area of
an opaque metal welding disk, and thus the outgoing efficiency of the light is

15 improved, i.e., increasing the light emitting efficiency.

The above described various LED light emitting strips with LED chips therein
emitting 41 light, can not only be used to manufacture the present LED light bulb,
can but also be used as an individual light emitting element.

20
The at least one series of LED chips connected in series in such a manner that the
PN junctions have a same direction, have sufficient numbers that a total driving
voltage of the at least one LED light emitting strip used after being connected in
series or in series-paraliel, is close to an externally commercial AC voltage or a

25  voltage of an external DC power supply, for example, 20-100% of a peak value of
the voltage of AC used or the DC power supply. Therefore, the transformer is not
necessary for the driver, and thus the present invention provides a simpie circuit, a

high efficiency, and a low cost.

30 The at least one LED light emitting strip having the LED chips therein emitting 41
15



in direction nmakes the strips in turn to be conducted, thereby emtting _
tightt O course, at least 5 LED light enmitting strips are disposed to form
acircuit simlar to the bridge rectifier circuit. Just |like the avail able
ACLED, alternative forward and reverse conversion of AC in direction makes
the strips in turn to be conducted to 25emit light. The light emtting
stripis sealed in the vacuum seal ed |i hgjt ransr{igsi on EH"' b shell s and the
hi gh wor kiliggt Vo rennpstadingesssog 8] %ﬁ@é-%?a' cappeiRd. SthaLingY RBIPE A Rer eby,
it is possihble t i V. hal O course, it is also
possi bl e t'B%BenP'QRE%h)r?gg%‘binﬂgieg?% Q@d@@éﬂgﬁ%gﬂég Tedtict i on, current limting or
regulating circuit with the resistor and the capacitor being connected in
parallel, or PTC resistor, 30et al. Therefore, the LED light emtting strip
i s saf e arthe afrardeneent of thecatrieast anedightiemigting stoip i irsa fgrmpefay,iWgcauggh,

vol tage and bei ng unsafe as the heat heat sink of the current ACLED and
HVLED. 5V\hé?9“@h@’%'?“?e@$saﬂ- one LED light emitting strip is connected for
operating in the 5 unidirectional DC node, it can work with an external DC
power supply or AC power supply. Wen using the external AC power supply,

the diver |aaid&aoGRBRIARE eRbratioh ®FEhdddw ortik Hilbisaell ehusud By iockiag igietp- down
current-limting circuit having a capacitor and a resistor connected in

paral | el cemitted fieseone LEE light emitting stripl kyemeans eliarotber LEPdight eMBHNG r cui t
connected in series with a_PTC resistor. K The.d

, h . river .has a siple i

circuit, aStTRneERRttive e of Higed! Ie3Ry %P&ﬂ&%?%}%?tf'nb"qﬁﬁ@?? Vit gagneher

radi atjon lor | Eetsr SHiME L SrGRPAED bi il LbY Sfe RétNolfed it 8l atively
si npl eiononﬁi%s:{(l) ,ﬁnggwgrsfr\fﬁesré?vhﬁ% h’ggn I ﬁﬁ::ut(l:I gtf]ecrgl (I;l dge{b%gnest an?- car;ent

source, W édilplapet ransformer. The light-transm ssion bulb shell is
transparent, or is creany, frosted or colored, or a ispart of the bulb
shell has a reflective |layer or a series of small prisnms or lens. The

L Oht e oot S0P i Bl AP RR et BT
2o 15 e g 4 el B cBBRISE APl
| i ght byl birufsatédoepsged with the prior art, the present invention has the
fol |l owi ng advant ageous:
When the at least one LED light emitting strip(s) is connected for operating in the
bidirectional AC mode, at least one of the LED light emitting strips is conducted in a
forward direction, while at ieast further one of the LED light emitting strips is
20 conducted in a reverse direction. Alternative forward and reverse-conversion of AC
in direction makes the strips in turn to be conducted, thereby emitting light. Of
course, at least 5 LED light emitting strips are disposed to form a circuit similar to
the bridge rectifier circuit. Just like the available ACLED, alternative forward and
reverse conversion of AC in direction makes the strips in turn to be conducted to
25  emit light. The light emitting strip is sealed in the vacuum sealed light-transmission
bulb shell, and the high working voltage is also isolated by or within the bulb shell.
Thereby, it is possible to directly use the commercial AC. Of course, it is also
possible to only connect in series a voltage reduction, current limiting or regulating
circuit with the resistor and the capacitor being connected in parallel, or PTC resistor,

30 et al. Therefore, the LED light emitting strip is safe and reliable, overcoming the
16



25 -A high lunm nescent efficiency. The gas having a | ow coefficient of
viscosity, which is sealed within the vacuum sealed bulb, is used to
performthe convective heat dissipation, thereby solving the heat

di ssi pation problem of the LED chips emtting 4-rr light. Wen the chips
emt 4-rr light, the lum nescent efficiency is increased by up to above

65% When utilizing the hi vol fage L light emtLi LD\

pl uralitydstests @ﬁsﬂﬁpﬁér'@&ﬁg Vehﬁé?ggeﬁnﬂq@éﬁfée%, &\eﬁgeéag%% ?g?'%geth%f t he
~driver circuit, i e 95% The efficiency of the entire |lanp can
be up to &BES%%@@BWFW 'mb%q is one tinme the current LED light bulb, two
times the energy-saving fluorescents lanp, and ten tines the incandescent

|l anp. If the high voltage LED chips with the LED chi ps em t,ti_ng{ Arr i ght
are used, When therathesst ene LET light emitfingistrip iseconpeetae for eparatingiin8e - A | ow

oS TIe el JEnCEl o By, Ui EDMACN Ll OIS AR BB L e
a high coef L'P&'e\‘ﬁ}@tﬁpgfsg{éeetﬂ% F&ﬁﬁ%% Bowdt é%ﬂ,%ﬁ@d%?&%é e8hpdsbdbbashel |

and t hr ougH needi he metal heat sink. Wen using

t he hi gh vgttifeeand Bitedéiculkindenitepidegnsdurignt-limitindosuit bavingedcapdvitgh cost
AC/ DC converter with a transfornmer. The cost of the entire la is reduced
by two t hiand aresistenaonnettediie paialal arcianafe 3 rastifian ard Wecfr?"PH'égEED chi ps
emtting 4rr_|ight are used, then t C t her C rd: reduced.
15 -A | ongeFti'ﬁleéf%i"ﬁLﬂt. Coppiectsstin SENPS &’HF ad%@é rﬁﬂgtogglfrp&c?rg/gpgﬁéléeﬁtl@ﬁ%m devi ces
in short |Ifeki ' - ' gy NYGHURSE ahedr Ryl b
shel | ]Foi I lcé%;ﬁ%%ﬁ‘éw@sﬁﬁ&t@ugg%%EQittaﬁs‘;d?gﬁ‘f%gm}éﬁﬁggﬁct ed by the water
vapor et C.gabttdhtit dapaciers! Thdiiveg canver dretativiely simpieddon-isofgted Hevestwis ar e
di spersedly installed and work in a small current and at a | ow tenperature.
The servi can indictanceand atdesstapRcynreitsonAsh WithauLR trapsfefmMeved to a | ong
lifetime of the LED itself, i.e., 50,000-100,000 hours. -Safety and
reliability. The high voltage LED light emtting strips with the high

wor ki ng V%@@tﬁ;@g@ﬁ%ﬁo%@b ?g@! i%qlid-n@péllé‘?\t,%wé'ﬂé‘aﬁﬁ@fr@ﬁeblﬂr Rolhed, lor a

Ther ef or e, ate Iabl e, solving the safety problens of the
cur r ents AGhdrDoRRe bafb $hEIERs a tafectivel lgher amaisemes of smaluprismssphieast he LED
entire light does not need the netal heat sink and the transforner, the
wei ght of the light is reduced two third or above. The LED light in the

Present e ohransmission Bulb shallnbL's SHABE B aRFEha% k) BORCPARTY, cande

P, PS, BR, ER, or BRL types of current light bulb shell.

20 The electrical connector is any one of the electrical connectors of E40, E27, E26,

E14, GU, BX, BA, EP, EX, GY, GX, GR, GZ, and G types of the current light bulb.

As compared with the prior art, the present invention has the following

advantageous:

25 —A high luminescent efficiency. The gas having a low coefficient of viscosity, which
is sealed within the vacuum sealed bulb, is used to perform the convective heat
dissipation, thereby solving the heat dissipation problem of the LED chips emitting
417 light. When the chips emit 41 light, the luminescent efficiency is increased by up
to above 65%. When utilizing the high voltage LED light emitting strip with a plurality

30 of LED chips being connected in series, the efficiency of the driver circuit is up to
17



30l anp, and its weight is close to that of the incandescent |anp. The
volune of the present LED light is also close to that of the incandescent

| anp. -Weak glare. A plurality of small current LED chips are dispersedly

di stributed, reducing the glare of the LED chips. 5 As the internal quantum
efficiency of LED chips is further inproved, and the price of the chips is

continually decreased, the LED |ight bulb with LED chi AN 4 l'i ght

?)f ':1 he pr l@@@ﬁ? 955 e &fficipRgy ‘Pféﬁ%%ﬁ“?? IgMPrganog UPE‘? 3?6\%81@:?@‘@65\) 3&5’1&% 9
ighting |la The I

i ncandesc«=9r5‘gl:)‘|r%ﬁ‘rg1 a%‘ﬁr{)’]’i??'é‘%hé?@aw %% utg? %@gr fgﬁ%m(ﬁﬂ%/uarg e%:f MS’Erpose

of lighti r!ﬂ\dt@ﬁ'tlﬂes%éﬁdaﬁaé%brﬁiammfDreawigngoﬁégem@l@hmwm thet D aspect

and advant ages can be apparent and readily understood fromthe foll ow ng

descri pt i ahimf emitiingr4rilightrard uset ottierteminescentcasfitieneyt widrbevfurthet improved.

acconpanyi ng draw ngs, wherein: Fig.1is a schematic structure view of
hi ghly5eff|C|ent LED light bulb with LED chips 20emtting 4rr light in

accor dance th on

schematic s%%’toﬁ’ﬁg % eﬁ%gggﬁ%rgﬁ%d 5%&30'@ eﬁ‘{htefé@oﬁl% ?%eﬁb nyt\t]ﬁ %D chi ps
em tting 4ednvettidihand Borafuefbslangas waving ranewrwemm@df vieossiigfartahehighesent

I nvention; 25Fig.3 is a schematic structure view of highly efficient LED

| i ght bul boosiffidiert Bbheai gondeniion witindhe vacwm sealegdduth abelbanditreugh iher t her
o hi ghly AP EbeD mu@%qéﬁjr?& matehnent H06 Wheh uSHadhe P RER LN | n
accor dgnc e Lihiding Srig| WdbEmof HRQALHGH c<9§ct ACIBOREHREREr with a transformer.
The cost of the entire lamp is reduced by two third or above. If the high voltage LED
chips with the LED chips emitting 41 light are used, then the cost thereof can be

further reduced.

15 —A long lifetime. The entire light does not comprise any element devices in short
lifetime. Since the LED is located within a vacuum sealed bulb shell filled with He
inert gas, it is entirely unaffected by the water vapor etc. within the surrounding
environment. In addiﬁon, the chips are dispersedly installed and work in a small
current and at a low temperature. The service lifetime of the LED light bulb can be

20 achieved to a long lifetime of the LED itself, i.e., 50,000-100,000 hours.

—Safety and reliability. The high voltage LED light emitting strips with the high
working voltage therefor are sealed in the vacuum sealed bulb shell. Therefore, they
are safe and reliable, solving the safety problems of the current ACLED and

25  HVLED.

—Low weight and small volume. Since the LED entire light does not need the metal
heat sink and the transformer, the weight of the light is reduced two third or above.
The LED light in the present invention is lighter than the energy-saving fluorescent

30 lamp, and its weight is close to that of the incandescent lamp. The volume of the
18



30invention; Fig.5is a schematic structure view of highly efficient LED
fight bulb with LED chips emitting 4-rr light in accordance with a still
further enbodi ment of the present invention; 5 Fig. 6 is a schenmatic
structure front view of LED light emtting strip in the highly efficient
LEE LII ght bu:cb \r/]vith LED chips emtting 4-rr light in accordance with one
enbodi nent of the present invention; 10Fig. 7.is a schematic structure view
of the |i ghesasilED |iﬁj1tﬁ?'ﬁ%cloéﬁéﬂ”%ﬁt@ﬁa‘ed%%rﬂesﬁgm I8MPEi g. 6 in accordance
wi th one enbodi nent of the present invention; Fig. 8 is a schematic
structure view of the light emtting strip taken along a line A-A of Fig. 6

i n accor danggai difre2 A8ty BRI BRiffenPLE blefiRr € iperssamtisaibutddh Fig. 9
is a schematic structure view of the light enmitting strip taken along a
line A-A oédiding tHe glareaofdbe d&lehipst h a further embodi ment of the present

i nventi on; Fig. 10 is a schematic structure view of the light emtting
strip taken along a line A-A 20of Fig. 6 in accordance with a yet further

Lrip Baken al o . .
of ‘the 11 it e ErFaERr| SHERhEPBr (b ins e ERRPRIRY Spd el b o

Wi th a stithd chigstidesntpiafyiesehsed, thé € EDY IRfe Bulb wite DEDwNip2&rhitigng 48 is a
schematic structure view of the light emtting strip taken along a line A-A

of Fig. 6 light atthepresent inventioramiay bisicemeanprirdanygarm of thend=[p gesenat lightingnt i on;
lamp.
10
The present LED light bulb can directly replace the incandescent lamp and the

energy-saving fluorescent light, for the purpose of lighting.

Brief Description of the Drawing
15 Those and/or other aspect and advantages can be apparent and readily understood
from the following description of the preferred embodiment, in combination with the

accompanying drawings, wherein:

Fig.1 is a schematic structure view of highly efficient LED light bulb with LED chips

20  emitting 41T light in accordance with one embodiment of the present invention;

Fig.2 is a schematic structure view of highly efficient LED light bulb with LED chips

emitting 41 light in accordance with another embodiment of the present invention;

25  Fig.3 is a schematic structure view of highly efficient LED light bulb with LED chips

emitting 41 light in accordance with a further embodiment of the present invention;

Fig.4 is a schematic structure view of highly efficient LED light bulb with LED chips
. emitting 417 light in accordance with a yet further embodiment of the present

30 invention;
19



Fig. 13 is a schematic structure view of the light emtting strip taken
along a line A-A of Fig. 6 in accordance with a further enbodi nent of the
present invention; 30 Fig. 14 is a schematic structure front view of LED
light emitting strip in the highly efficient LED |ight bulb with LED chips
emtting 47 light in accordance with one enbodi nent of the present
invention; Fig. 15 is a schematic structure view of the light emtting
strip taken along a line B-B of Fig. 14 in accordance with one enbodi nent
of the pr oy L@ et [ ' tigHED WP Svifhy BT cHipew of
LED | i ght %Z%gﬁst?%ﬁés}b??@psw(%tﬁreh\&%ﬁﬁh%h%%??iggte%%gbgﬁi D i 47 11 ght
i n accor dandigingidrlight i ecduodamenyitiod stithéurthep eetmdimentvaitbe oreseft g. 17 is a
schematic view of another arrangenent of LED light emtting strips in the
hi ghl y ef fillgné@l; LED |ight bulb with LED chips emitting 47 light in
accordance wth one enbodi nent of the present invention; 15 Fig. 18 is a
schemafi ¢ vi ew of anot her arrangenent of LED light emtting strips in the
hi ghly ef fg:cigent ' i ' hittingR@ritih theGidhiy N

accor dancepl%fﬁ aoér-l%'@gjlr%%&itt rnugﬁltrgéﬁfé"nﬁ ﬁghﬁa é??n{?@?tmﬁhb(rﬁ; F420Fi ghj 1% is a
schemat i ¢ efficentdfECalight heib with AEfechips emfttind=dr lighhin asgordaneg véthonss in t he
highly efficient LED |ight bulb with LED chips emtting 4Tr light in

accor danceniadimgpiofdhip BHRSARLINVENI?™he present invention; and Fig. 20 is a

schematic view of another arrangenent of LED light emtting strips in the
25highly efficient LED |ight bulb with LED chips emtting 47 light in

accor dancesigi 1 3 LR FRRAIre Uevk Bﬁth@rngﬁe@ﬁqitﬁﬁemﬁai taken &bhgfa imem-anat i on

is below nade to the reference nunbers used in e acconpanyl ng draw ng.

of Fig. 6 in accordance with one embodiment of the present invention;

Fig. 8 is a schematic structure view of the light emitting strip taken along a line A-A
of Fig. 6 in accordance with another embodiment of the present invention;

15
Fig. 9 is a schematic structure view of the light emitting strip taken along a line A-A

of Fig. 6 in accordance with a further embodiment of the present invention;

Fig. 10 is a schematic structure view of the light emitting strip taken along a line A-A

20 of Fig. 6 in accordance with a yet further embodiment of the present invention;

Fig. 11 is a schematic structure view of the light emitting strip taken along a line A-A

of Fig. 6 in accordance with a still further embodiment of the present invention;

25  Fig. 12 is a schematic structure view of the light emitting strip taken along a line A-A

of Fig. 6 in accordance with a further embodiment of the present invention;

Fig. 13 is a schematic structure view of the light emitting strip taken along a line A-A
of Fig. 6 in accordance with a further embodiment of the present invention;

30
20



301. light-transm ssion bulb shell of LED light I|a. flared tube of core
colunmh 2. exhaust tube 2a. sealing site of exhaust tube 3. electrical power
| ead 53a. curved electrical power lead 4. pillar 42. bracket 5. core colum
6, 6a, 6b. LED light emtting strip 107. driver 8. electrical connector 9.

connecting piece 10. LED light bulb 11, 11a, netal wire on core colum
1512. electrical connectjon witre . . - . .
Fig. 14 is a schematic structure front view of LED light emitting strip in the highly

efficient LED light bulb with LED chips emitting 41 light in accordance with one

embodiment of the present invention;

5 Fig. 15 is a schematic structure view of the light emitting strip taken along a line B-B

of Fig. 14 in accordance with one embodiment of the present invention;

Fig. 16 is a schematic structure front view of LED light emitting strip with high
voltage LED chips emitting 41 light in accordance with one embodiment of the

10  present invention;

Fig. 17 is a schematic view of another arrangement of LED light emitting strips in the
highly efficient LED light bulb with LED chips emitting 41r light in accordance with
one embodiment of the present invention;

15
Fig. 18 is a schematic view of another arrangement of LED light emitting strips in the
highly efficient LED light bulb with LED chips emitting 41r light in accordance with

one embodiment of the present invention;

20 Fig. 19is a schematic view of another arrangement of LED light emitting strips in the
highly efficient LED light bulb with LED chips emitting 41r light in accordance with

one embodiment of the present invention; and

Fig. 20 is a schematic view of another arrangement of LED light emitting strips in the
25 highly efficient LED light bulb with LED chips emitting 417 light in accordance with

one embodiment of the present invention.

Brief explanation is below made to the reference numbers used in the
accompanying drawing.

30 1. light-transmission bulb shell of LED light
21



13. vacuum seal ed chanber 14. light reflecting layer 14a. light reflecting
pl at e 15. transparent substrate 2016, 16a. LED chip 17. electrical
connection wre between chips 18. electrode |ead; 19. fixing nmeans for

el ectrical power |lead 20. welding end of electrical power |ead 2521.

el ectrical connecti on W re 22. transparent glue 23. outgoing light 24. PN

junction 25, 25 aren dielectric layer 30 26, 26a | um nescent
phosphor ﬁ %rIe taé orecoumn

2. exhaust tube
2a. sealing site of exhaust tube
3. electrical power lead
5  3a. curved electrical power lead
4. pillar
42. bracket
5. core column
6, 6a, 6b. LED light emitting strip
10 7. driver
8. electrical connector
9. connecting piece
10. LED light bulb
11, 11a. metal wire on core column
15 12. electrical connection wire
13. vacuum sealed chamber
14. light reflecting layer
14a. light reflecting plate
15. transparent substrate
20 16, 16a. LED chip
17. electrical connection wire between chips
18. electrode lead;
19. fixing means for electrical power lead
20. welding end of electrical power iead
25  21. electrical connection wire
22. transparent glue
23. outgoing light
24. PN junction
25, 25a transparent dielectric layer

30 26, 26a luminescent phosphor powder layer
22



27. light emtting strip with transparent tube or |um nescent phosphor
powder tube 28. transparent tube or |um nescent phosphor powder tube 29.

el ectrical power lead 30. sealing site 531. transparent dielectric 32.

| um nescent phosphor powder |ayer 33. light emtting strip of high voltage
LED chip 34. high voltage LED chip 35. LED PN junction 1036. electrica

h%gtd}z@“@nt@fm&“ﬁl@r@%ﬂﬂ BarseRRLLbE 6h NP ESs BRI GRVGB e LED
s OBl B S RIS R T 0 L, P e
41. virtush prlyefs&ler lead
30. sealing site
5  31. transparent dielectric
32. luminescent phosphor powder layer
33. light emitting strip of high voltage LED chip
34. high voltage LED chip
35. LED PN junction
10 36. electrical connection wire between PN junctions
37. bonding disk on two ends of high voltage LED chip
38. electrical connection wire between high voltage LED chip and/or electrical
connection wire between high voltage LED chip and power lead
39. cone axis
15  40. different colored LED light emitting strip
41. virtual polyhedron

Detailed Description of the Embodiments of the Invention
The technical solution of the present invention will be further explained in detail, by
20 the following embodiments, with reference to Figs. 1-20. Throughout the
specification, the same or similar reference numerals will indicate the same or
similar components. The explanation to the implementing of the present invention
with reference to the accompanying drawing is intended to interpret the general
inventive concept of the present invention, instead of limiting the present invention.
25
With referring to Fig. 1, it is a schematic structure view of highly efficient LED light
bulb with LED chips emitting 4 light in accordance with one embodiment of the
p'resent invention. This LED light bulb includes a light-transmission bulb shell 1 of
LED light, a core column 5 with an exhaust tube 2 and a bracket, at least one LED

30 light emitting strip 6 having a LED chip emitting 41 light, a driver 7, an electrical
23



Det ai | ed Description of the Embodi ments of the Invention The techni cal

sol ution of the present invention will be further explained in detail, by
20t he fol | owi ng enmbodi nents, with reference to Figs. 1-20. Throughout the
specification, the sane or simlar reference nunerals will indicate the

same or simlar corrpoEents. The explanation to the inplenenting of the
present invention with reference to the.acgo nyLn | .S ntended t
i Pt Ie_r pr et CPRREGRR e FONNARERG PIRSE SrRIESEING ﬁ}e{ﬁuﬁlﬁbgl&lﬁ& %@%ﬁ}%ﬁll ni ﬁgt :ad 0
o] imti e o I ' ' [ t ' 5 ithel S @
schemat i c%gf‘ &%@?ﬁéeﬁﬁwmt ?)% ﬂﬁﬂﬁ%lby %@M\é‘{’t}ebrll{lgffg%‘ FPtgﬁtC%lr)é:}:guvn\}% t5H tE%D chi ps
em tting 480 lidht@hiitting skare[ e ricieent ithe efeztrivab odnmeatdr &and tre poneeeting

invention. This LED light bulb includes a Iight-transm ssion bulb shell 1
of LED | i ghece Sarsocannestadmmwitibeagh othanares Aa@stintegrs LEDaht fully 1 1ide,  at

| Tant, a GBI RRoStL bt red B AR ETE o SRy Aioebrlig e Wi 18
connecting 1 ¢, %tQLvégﬁg%?&g?ﬁe%eogmfFE?' IRt eFRARGSER6 Sre iHMEM

l'i ght-transm ssion , the core colum 5, the LED |ight

em tting sohhectéd té ke ghviey @1 ail eldchizabtaotectionwireotn@foequirdi)ating eléeirical
connecting piece 9 are connected with each other and as an integral LED
li ght bul xonoectsn8 apdED extemel powensupghsyia the electicat powerdeath Sand/rdpe

i i i .
colum S b Aol 56 L Bl et 1,308 ATl ol Lot BVESRRgeS o
el ect 1ocaly,CORBALrk Sttt SirPs [l . THReNdHtBhsmisorPb@Blshir of LEDNRAEY O 8 and

an external power” supply ectrical power lead 3 and/or the netal

wire 11 ofaridiBe@ofecsiohmarBicénstithea vidoaumdealeththaolver1 Shyppiepns of swi t ched
on, 10the LED light emtting strip 6 is |lit. The light-transm ssion hulb
shel | of Lepungealing.ahe ehambess berainis fﬁleédmﬁweag @ayneédewrﬁ%gzﬂ'%g

chanber 13 by neans of ,vacuum seal i.ng. Th - 3 A JaSaf i d
e 1 RbaelE S5 DS SR Wb e LRAURL i B Aot
thermal  condicib)ith ne VEDAIYHE BRithiAK StriRV@WhBR e LED light emitting strip 6 is

15 operating, via convection and conduction of the gas and through the

light-transmission LED light bulb shell 1.

It should be understood that as shown in Fig. 1 a pillar 4, the power lead 3 and the
metal wire 11 are used as a bracket 42 for fixing the LED light emitting strip 6. In the

20 present embodiment, the core column 5 includes the exhaust tube 2, the flared pipe
1a, and the bracket 42 (which includes the power lead 3, the pillar 4 and the metal
wire 11) integrated with each other. As described above, the core column 5 is
vacuum sealed with the LED light bulb shell 1. Specifically, the flared pipe 1ais
vacuum sealed with the LED light bulb shell 1 at the joined site thereof. As

25  understood by the person skilled in the art, the core column of the present
embodiment is arranged in the same way as various components of the prior art

core column, therefore the detailed description to the core column are omitted.

Specifically, the LED light bulb shell 1 and the core column 5 are fused at the joined

30  positions by high temperature heating process, thereby forming a vacuum sealed
24



generated by the LED light emtting strip 6 when the LED light emtting
strip 6 is 15operating, via convection and conduction of the gas and
through the light-transm ssion LED light bulb shell 1. It should be
understood that as shown in Fig. 1 a pillar 4, the power lead 3 and the
metal wre 11 are used as a bracket 42 for fixing the LED light emtting
des the

D O e I P eI B RS BRI BRI, v
pover | ea rgcestsh%eeg'ih k@ﬁitiﬁn%qﬂcémsggﬁﬁgwﬁ%r?nelEED'liQE?Q%ﬁﬁlﬁ‘%aW\?\;@ ggach

other. As "descri above, the core colu 5 is vaclum sea th the LED

l'i ght bul piisdrel éf the cORESIIIMA S, biid thdmetd| avirdcdarineetibrmwire Mashuserseaéed with
the LED light bulb shell 1 at the joined site thereof. As 25understood by

t he per sorerskéfitheélectricahpowerlead Banddhe light emitting strin® yeeiiogethensededent is
arranged i.n the sane as various conponents of the prior_ar ore

ol UM t HBMA rarhasaled ShpbBenBidns SAPGIT cealeneearer da I ATE b B t ¢ ed.
Speci fi cal ., i\ - ; fused at
the ] of ned B0 HR% Tl Wbk aha b g o ES B Bocti e R,

form ng a afe¢ bemgserlachizedhaartrer exhausiliube [, and $isenithedexhausttabe Lds arsed
enbodi nent is identical to the sealing process used in traditional

i ncandesceattthe sggled site @altepealithgaswithin the chamberd 3. The gps heXiNgA lew t he
lum 5, and th tal wirel tion.w 11 bet d of th
i cot 1 cal vesBisky Speigent S P ReGRY hEVEIY CEMFBrBwiPE Upogoutfer - |
| ed, 5i &gaqﬁggp fg}ﬁﬂg 13; ke [
fsiefil Zdlo\?\/: [%etag@dgas aviﬁg%laﬁrjgw Vi sgf)lgi ?f/ %@@g;@gﬂ&g@dﬁg ﬁ?’gh t Eselgrana: >

conduct i vidfywHieteisfin ¢hee ringafdf 60- 1B20Mprisa atitovng rhpdraturdi eHelinabas teube 2; and
then the exhaust tube 2 is fused at the sealed site 2a to seal the gas
Wit hin t hesrailgsbuiscasity cpelicipas an@RD@raus gases NHv BPenbodiGHR(RENt and a

hi gh thernmal_con t) Vi ty. fEicient w tdy 1 d chamber
13" o Forcameamtenal & s 7P a5 B RGHE N o ARLEL ot
(which TS 1 hdrBferé 3RIRnPls edly 19 B8R Bfficichh coRUBIbRERRILRIA 5o BELd Rphas the
smal | est viscosity coefficléent anong various gases, which 1s only 116pP(as
conmpar ed, AWl hedt gdderasted Bt LEDdighbémitting s8ip9apFit ist dpratirig, waeasures

8937pP ). Therefore, Heliumis easy to performefficient convection
di ssi pat i e negmakopasatigikef the LED light emitting strip.

As can be seen from above, the vacuum sealed chamber 13 only includes the LED
light emitting strip 6, the pillar 4 of the core column 5, and the metal wire/connecting
20 wire 11 between one end of the power cord 3 and the light emitting strip 6. The
electrodes at two ends of the LED light emitting strip 6 are in turn electrically
connected to the driver 7, the electrical connection wire 12 and the electrical
connector 8 outside of the vacuum sealed chamber 13 via the power lead 3 on the
core column 5. The electrical connector 8 is used to connect the external power

25  supply, so as to light the LED light emitting strip 6.

The LED light emitting strip 6 is protected by inert gases such as He or other gas
having low viscosity coefficient, and vacuum sealed, thereby being entirely
unaffected by for exampie the water vapor etc. within the surrounding environment.

30 This will prolong the life time of the LED.
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15away heat generated by the LED light emtting strip when it is operating,
to ensure the normal operation of the LED light enmitting strip. As can be
seen from above, the vacuum seal ed chanber 13 only includes the LED |ight
emtting strip 6, the pillar 4 of the core colum 5, and the netal

wi re/ connecting 20 wire 11 between one end of the power cord 3 and the
light emtting strip 6. The electrodes at two ends of the LED Iight
emtting strip 6 are in turn el ectrically connected to the driver 7, the

el ect ri cal eqAGHEhUdosE 6HA dikeastbRe Leliedbr PRNARSIRS whistard de_of the

vacuum seal € a the power on the core colum 5. The

electri Calcoﬁﬁ@aeawser&’es \ﬁltl’UéQCh bmetnnﬂmma manemm: R jupctiens &SPl y, so
as to light the LEDlight emtting strip 6. The LED light emtting strip 6
i s prot ectsadhebgiréationt Thmpembeuetthad BReclip ivswéeieglisiangs pud ihahal c¥eddi ty

coefficient, and vacu th eb bei.n tirel C for
exanpl @ t mwmwtaeaeﬁﬁ?_eeﬁeaéimmtﬁq tab i S el B T R <

w il prol %'%eﬁg'?o fnfsee IEEﬁ%rﬁel sGose s the%rﬁﬁ%lﬂeh%hg%t&éé BPa Yoltage 6 has
at least oné sérre of unctions which are connectéd in series wth each
other in sifehe éxt@amerc bb@ér S ply ot éxamsplddn dharaaesf @0 H1% ofia pEAE nunber
of the LED chip is sufficiently |arge such that_ an overall %dl’l Vi n oI tage

of the at valusof tbaasedBq vejlagearithe wﬁléag@c%tbe%eowtw%\él Sr%’dn fed in

series or in serjes- se. otheet n t age
or a vol t 258 reguttingh EEtVQ‘X?ﬂﬁ L%%"Bbg% 'r@ N p Wi é’?gn‘%} é%ﬁﬁﬁihé%gr IE/gql‘lrtlge of
20- 100% of DC
I &\;ﬁt%ﬁ&d trﬁ,{-‘dl’(@rtd%ﬁg n@E né&E theotrdragernedr, thee
power (9 tP@reO%%gtlr'\éEt%/, "?é or t esulting high voltage LED light emtting
strip Wl t heitduit id-SimptiNed eﬁﬁnlémcyng iMpravetiiagldtcosi Becdmeslosm e t he f ol | owi ng
advant ages: the driver does not need the transformer, the circuit is
sinplified, efficiency is inproved and cost becomes [ow. The at |east one

LED light emt stri e c &G LE9

seri es- par 4l e @% 'Ieagto la'f']D?ﬂgcg'BgtﬂP%%@Eatﬁég? {&rﬁ)ﬁﬁ%&tglar"gé?dl%n%rl "AC node or
the 15uni didalinam, SinaPiRy dhbpetateio e BiirwmBl ACiModdbeihet wo LED
light enmitiing strips are coxnected In series so as to operate in the

uni di r ect i gmadired¥onapDe. mode. Fig. 1 shows an example in which two LED light emitting

strips are connected in series so as to operate in the unidirectional DC mode.

When the at least one LED light emitting strip 6 is connected for operating in the
unidirectional DC mode, the external power supply thereof can be a DC power

20 supply or an AC power supply. When using the external AC power supply, the diver
7 can be composed of a step-down current-limiting circuit having a capacitor and a
resistor connected in parallel and a rectifier and filter circuit, or can use a rectifier
and filter circuit or a rectifier circuit in series connected with a PTC resistor without
triode, transformer, and/or electrolytic capacitor, or can employ a constant-current

25  device without switching power supply and a transformer. Therefore, the driver has

a low cost.

When the at least one LED light emitting strip(s) 6 is(are) connected for operating in
bidirectional AC mode, at least one of the LED light emitting strips is conducted in

30 forward direction, while at least further one of the LED light emitting strips 6 is
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When the at |east one LED light emtting strip 6 is connected for operating
in the unidirectional DC node, the external power supply thereof can be a
DC power 20 supply or an AC power supply. Wen using the external AC power
supply, the diver 7 can be conposed of a step-down current-limting circuit
having a capacitor and a resistor connected in parallel and a rectifier and

cirou t 1 ogdidted RSB eHPt HulerpRtver BByt g Bieforst oy isigh SrRC I ' &1
transfor ”%ﬁrec@r}fr‘r@g%sg{h"ecétlﬁ@% H dufy ARSI RtV cErducRsPlomRlight. Of

constant-curr vice out sw tching power supply and a transforner.

Ther ef or e.cotif@ flid Mieh poasibr thavaleast.5 LED hkhemlitingastribe 8<tre dirposEdd i ght
enmitting strip(s) 6 is(are) connected for operati ng in bidirectional. AC
node, at Iferasa cioeit similante therbridogrectiier ireuly That ispd light BIHHEIIERS g I
30forward direction, whilJe at |east further e [ e tting
strips56 it4m casyaeiy ?'L’Fr?%{)@rf@@'q{f’ Iaé‘gtrﬂﬁ?{?g%a P gérrﬁg{ﬁ i ?I:ﬁ?gb \ﬁ'/aggr}hﬂsafr’]sé
reverse copyersi ' i ' EQQidFakaty i et ainitSisidlway coriducts
alternative @{n?olﬁﬁhc he"é% %’[Hg%obﬁﬁtgﬂltald% Eyour sg, it is al s_}gir possi bl e that
at | east 5oldpit ighghihethet ACHgirstheifprvaiid ditectitirsqros die tevefss directionr cui t

simlar to the bridge rectifier circuit. That is, 4 light emtting strips
are in 5 turn conducted by alternative forward and reverse conversion of AC

on 4 arns, for em.tting,light, whil St C i h tQ the 4
arms is aIW&?E t%nm@pgﬁmg%tréqﬁ ?feﬁpgﬁfl',“ﬁv‘vh@?%ﬁa”%@ﬁ@gf\% rtﬁﬁgé‘]ﬁ oJre%lvgrd
directj,on . EESRnRHGSIAE Wi -the driv¥tenistdiy tHedrf C egdistorgr thier i ps
are opfeor atclﬂfleé:lt|?r\'1\;°?§te)§§?/d§rect|ko|nal 'AC node, they&}%n 10directly work by the
comrer ci al ciifent-Bmitingeredistors comnéctedim sertése PTC resi stors or the
current-limting resistors connected in series. The LED light emtting
strip having the LED chips emtting 4 rr |light can be a high voltage LED

light emttin tri 1d_t he wor Ki e A WAty i ikhng 15
vol tage t nEneErDih sl SER ARG AP AZH BBF REngam it Bpt B Rh £ L een
vacuum sea| it &t &RIthe Nosking ehtiramémvitd ghighewbtkirigng strip
is safe aﬁvda%gfei[a gé.m |‘I'Ihg Ir?%ht-transn‘i sgi on bulb shell 1 is

t ranspgy enyoltage thereof isavmapuumrsesatestin tie LEDI lightbiulbzbell whinhykas beerpequuatr t he
bul b shell can have a reflective |ayer or a_seri es,?f stmal.l g{l ) or |ens,
as requi r egealed. Therefore, the present high voltage LED light emitting strip is sare an

reliable.

The light-transmission bulb shell 1 is transparent, or is creamy, frosted, or colored.
20 Of course, a part of the bulb shell can have a reflective layer or a series of small

prisms or lens, as required.

The light-transmission bulb shell 1 can have a shape of A, G, R, PAR, T, S, candle, P,
PS, BR, ER, BRL, or any other shape of the bulb shell of the current light bulb.

25
The electrical connector 8 can be any one of the electrical connectors of the current
light bulbs such as E40, E27, E26, E14, GU, B22, BX, BA, EP, EX, GY, GX, GR, GZ,
and G types, so as to adapt for fixing on different lamp holders or lighting fitting. Fig.
1 shows an example of the E type light head.

30
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The light-transm ssion bulb shell 1 can have a shape of A, G R PAR T, S
candle, P, PS, BR ER, BRL, or any other shape of the bulb shell of the
current light bulb. 25 The electrical connector 8 can be any one of the

el ectrical connectors of the current |ight bul bs such as E40, E27, E26,
El14, GU, B22, BX, BA, EP, EX GY, GX, GR, &, and G types, so as to adapt

Cor fin oy | o 2 .
exampl o oPIE3Re e D558 hatgh e, Blawrscebrirats Bns AR inverfon 187 01T o ng
embodi ment g0 QC%M%FSE?B%H%Y%bQQUSE@% fh"eflﬁb.eﬂﬁﬁiiéﬂférﬂfé\kiéalidi_e”t ical to

t hose used’iI'n ndicate 1dentical or functionally simlar

el enents. findtiohBRy Sietiiar efentmity &7or ene sake bisgoraeaienoe, thgpiare desagaimed in the
fol | ow ng enbodi nents, unless they bear different structure or 5function.
Fig.2 is alescliperhinitbe Sollowdngiembodisverds, uniegs theg peatdigatent BIUEHENR" bul b
havi ng the LED chips emtting 47 light in accordance wth anot her

enbodi r?pntfu%‘?t'otnhe present invention. In Fig. 2, in order to avoid the
generation of shadow on the LED light bulb 10shell 1(hereinafter called as
the bulb shell 1) or on the lighting fitting caused by bl ocking Iight

em tted frrgrase dchbirlatigltructure viewgfdiighily efiicient 4ED light anibt resind B LERYht
emtting strip, various LED light emtting strips interlace with each

(r)IE)[]eIr 6(3;‘[12%1@&;‘&2%@9 ‘Erwﬂlgbtiﬂia&fﬁ@ﬁaﬁﬁé/imeﬁﬂ@ﬁ qrereqimgRt OféHFtpWsr?@t_st rips are
eni tting sif‘Y‘?rﬁ@“GF”ﬁngeBTiaxrg’?qj_%ﬁgIaitvaﬁttﬁé%ﬁgh@ﬁt&?gbgfsﬁé ’ogéﬁ%%&%@éﬂt? Efg | over
ends (ff] agRNtY (hGefafePEalRly ddReDURERI 1) ULhrrithe lighting fitting caused by

blocking light emitted from one LED light emitting strip by means of another LED

light emitting strip, various LED light emitting strips interlace with each other. That is,

any two étrips of the various LED light emitting strips are not located in a same

plane. In the present embodiment, the LED light emitting strips 6 have two LED light

15  emitting strips 8a and 6b, the lower ends (adjacent to an end of the exhaust tube 2)
of which are located at the same horizontal plane (or at the same height level) of

Fig.2, while the upper ends thereof are installed front and back.

Fig.3 is a schematic structure view of highly efficient LED light bulb with LED chips

20  emitting 41 fight in accordance with a further embodiment of the present invention.
Specifically, the bulb shell 1 is PAR shaped, the bulb shell 1 has a light reflecting
layer 14 on an inner wall thereof, and the LED light emitting strip € is fixed to the
metal wire 11 of the core column 5 and the electrical power lead 3. In order to
improve the luminescent efficiency, a light reflecting plate 14a is provided at the

25 bottom of the bulb shell 1, in order to forwardly reflect the Iig.ht of the LED light
emitting strip 6 being directed toward the bottom to improve the luminescent

efficiency.

Fig.4 is a schematic structure view of highly efficient LED light bulb with LED chips

30  emitting 41 light in accordance with a yet further embodiment of the present
28



of which are |located at the same horizontal plane (or at the sanme height
| evel ) of Fig.2, while the upper ends thereof are installed front and back.
Fig.3 is a schematic structure view of highly efficient LED light bulb with
LED chips 20 emtting 47 light in accordance with a further enbodi nent of
the present invention. Specifically, the bulb shell 1 is PAR shaped, the

bulb shel| 1 h | i ght | ect | 4 i i itfi iof | d
he LED | IngRetiani e i soe 16T sbafed B et et Bngtay CERIgHTLhigiyheer | 20
colum 5 %?Qg#—%&gﬂ@ﬁ%& itﬁ@t’?‘gﬁ’;’\ﬁéd lsesil Za of theQdié Eolufhn FIPTHeVsoWdTdead

| um nescen iency, a reflecting plate 14a is provided at the
25bot t om gh cohRedtat o steelppet endrof dnel BEDtlight emittingl Biyipréeis| augved, 96 aSitght  of

the LED light emtting strip 6 being directed toward the botitomto, iJmprove
t he | uni nesavent thef light eaittgd from thestﬁgl Iasht@at“ﬁaﬁé%%?r&’”bg?’l?d?' gesrx‘ﬁdé’WTgf

hi ghl fficient LED,jight, bulb with. i i i VAN i
alcgor ééﬁc@ln\%j"?eﬁug’ ' #ﬁ?@*ﬁ%%‘@ﬁﬁ&é?ﬁ@ﬁ? ra@? ! @ﬁ%%ﬁéfemﬁn%ﬁé@n\%&r{? Ylgﬁa I‘I'Re
bul'b shel |4 1 ﬁn?n?%l%tﬁﬂﬁgowa&dla?%r IEASH tRnePRall HaréofgWhilethe LED gt rip 6

is directly fi1Xxe power "l ead 3 and 3a of the core colum 5. The
pover | eagrafingastiedbesinbithaveehe iusinesceht owdee layBD Theghectdea! CONAFRt rip 6
is curved, so as to prevent the Iight em'fted fromthe lt'EDtHbg%n‘ﬁ{gtti ng
strip 6 feamdienty eennestachwilbifesenibshel fultis Agassaw 90 N Fovd ™ 2ad i n
parallel to it. The bul b she j V| it i npowder

| ayer 26a tB# tE‘ﬁQO.Wﬁﬁg%ﬁ“\%ﬁ ?arjl h%%glléé?g{?ﬂi%sggglﬁr\gblﬁ%%&le!tngmtﬂi%E?tjitgng strip
does t t@’\{-ﬁi h;qgﬂ,gm nescent powder |ayer. The el ectrical connector 8 is

. i . . .
directly conneCted wth the bulb shell 1. It is necessary to note in this
exanpl e that the power |ead 3a can be considered as a curve bracket for the

LED I ight ioemitting strip 6. Fig.5 is henat | o vi hi ghl

of i ci ont g 1 aanemats Sveire EcH e aricamy . Rt P FeBtls 2 20 ¥
ith a still furfher erbodi - the ' L gftheldieddH e,

the bul b <G4 SonEiR Ao RB b B LS AR RmbOARL: Brte deddt® ETTi e
layer 14 IS ouo deiosdiiie hduimahél ofs Rhgpdrdfiectiesbilb shell, L0 d igjtit

emtting strips 6, connected in series each other, are attached and fixed
to thejgorefiecingiayér byistgrevigeden the ihe wailies thaebwb sigh d- 4 HEDbI9the core

colum and the netal
emitting strips 6, connected in series each other, are attached and fixed to the core

column 5 by the power lead 3, the metal wire 11a of the core column and the metal

wire 11 of the pillar 4.

20 Fig. 6 is a schematic structure front view of LED light emitting strip 6 in the highly
efficient LED light bulb with LED chips emitting 41 light in accordance with one
embodiment of the present invention. The LED light emitting strip 6 includes a
transparent substrate 15, on which at least one series of LED chips 16 are provided.
The at least one series of LED chips 16 are in series connected in such a manner

25  that PN junctions have a same direction. An electrical connection wire 17 is
provided between the LED chips 16.At two ends of the transparent substrate 15 are
respectively the LED electrode leads 18 and a fixing means 19. One end 20 of the
electrode lead 18 facing toward the LED chips 16 is exposed, to electrically connect

the connecting wire 21 and the LED chips 16.
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wire 11 of the pillar 4. 20Fig. 6 is a schematic structure front view of

LED light emitting strip 6 in the highly efficient LED Iight bulb with LED
chips emtting 4-rr light in accordance with one enbodi nent of the present
invention. The LED light emitting strip 6 includes a transparent substrate
15, on which at |east one series of LED chips 16 are provided. The at | east

one series of LED chips 16 are . in series connected in such a nanner 25t hat
PN j unct i Jhg transearens suesteate deds girde gh g sgctgqrﬁcggqsscgmé%g{égﬁ, Haneeaent; o

provi ded . | 1 - 0 RO trate
15 are re?%@a\gﬁf%g&f Bﬁts h%i@égﬁg'cﬁ?égﬁdgﬁ%aegggig’ g)rrltgkbge%l&m ngI%lrs‘@rggﬁsaﬁ‘i\gié One
end 20 of ghis oﬂr@EED(ﬁ?hi &agtinPsttip @, Romhewaf HighttembERtate gise, Iflastie, exposed,
to electrically connect the connecting wire 21 and the LED chips 16. 30

The t r ansgivarglurspbsiowanelting glassnBiteedhe gresest LRRightbulbemploxs @z gl ass,
transparent ceram cs or plastics and so on. The fi xi ans 19 .f t he

el ect r 6de VRERM E2lYd QWEHPQ@& mgFd P ¥aquER ??ﬂwp%ﬁ#'téhq%qgmbiSﬁ‘egzwnihgh?rade of
hi gh-t enper I I | e nSil r; |t s. Since
the. pr esontrt BT 8 BRbiifesplod Blarineti ML utY IS el HI072, By
vacuum segloefitidnh of LEEbdityGihd DHigh aficientiof thethel cxmdectvifytopesorn fast vacuum
seal ed chanmber is filled with a gas having a | ow coefficient of viscosity
and a hi ghheabdiskipatiemturdike theek RRIlighbemifing stripyn the prariash the BeSeRkat

di ssipation, unlike the LED light emtting strip in the prio I, e
present i AQ¥ETLCHAS pet ligite 9&%‘3235? B%ﬁl‘S?rﬁgéo%’fsp\’tentéaq}@laﬁéfﬂéﬂgaltéguw
transpare : R ' ' tre @ EDRyHRI gh
tempor 0t s SERrE UGBt AR B R B e A e B D R

t ranspar erdmigHestfigs. rhefebyh thebt erssparerit BUbstratb tof €8 presant LED ligist ednitting be
made by relatively cheap materials such as glass, hard glass, quartz glass,
t r anspar ergtripe gah be roadgbuiatively ehearcnagriglssucitns dass. Hartelass duafi&e LED

light emtting strips 6. 15 The chips 16 connected [n seri [ are

i nstal | ed ¥BSL mr@n{sp%ﬁgb%qremcssqmﬁ?%tﬁﬁere%ggﬂng5 © "F%tgor\ %&h?f@gléﬁot?l@{t
different |4 .’ﬁe&ﬁﬁgﬁ colored LED chips, for exanple, emtting identical
“blue light] u ol'et or other nonochromatic light. It is also possible

to emis different colored light, so as to obtain the different col ored

m xed 20light or white light. Wen a different nunber of LED(s) having the
di f f er ent The chips 16 connected in series which are installed on the transparent substrate 15,

can be the identical or different luminescent colored LED chips, for example,
emitting identical blue light, ultraviolet or other monochromatic light. It is also
possible to emit different colored light, so as to obtain the different colored mixed
20 light or white light. When a different number of LED(s) having the different
luminescent color is selected, it is possible to obtain a high color rendering index

white light having different color temperatures.

Fig. 7 is a schematic sectional structure view of the LED light emitting strip 6 taken
25  along a line A-A of Fig. 6. As shown in Fig. 7, the LED chips 16 are fixed on the
transparent substrate 15 by transparent glue 22. The chip substrates of the LED
chips 16 are transparent. Light is emitted from the PN junctions 24 of the LED chip
16. A part of emitted light can directiy outgo toward a direction of the electrical
connection wire 17, and another part of the emittéd light (i.e., the light reflected

30 toward the transparent substrate 15 by total reflecting and the light directed
30



| um nescent color is selected, it is possible to obtain a high color
rendering index white light having different color tenperatures. Fig. 7 is
a schematic sectional structure view of the LED light emtting strip 6
taken 25along a line A-A of Fig. 6. As shown in Fig. 7, the LED chips 16
are fixed on the transparent substrate 15 by transparent glue 22. The chip

e o oSS b B AR
outgo to i i t Lo i . . : .
00U AR, 18 e g gt

t r anspar eghowh Boht teSout§oiny liget 2d thaetHedED obipané areeapaigetof @mittiog eldr
originally toward the transparent substrate 15) can outgo via the chip

sEbst r at e lightrithenebyt signi§pantiyrmeducing losstad theslight emitted frgmytheRN UnehoRs rip. As
shown in Fig. 7, it can be known fromth ut gai ng .l i ght . he LED
f:hl ps fiG sAHsed By flec ‘P”»éﬂ’i"f‘&?ﬁ@ﬂ%npps Mg RS BPg‘Bh"gﬁhSr{'lﬁq %Q‘ﬁ%l‘lb reduci ng
oss of tha b hirb§hgf i bHRRhP BFhRQ RS EMpS ¥nk @hd ek,
o o o RophL ARyl IR aRg RS Es ke PBPy B ErpSypaef o
greatly i rpaAneffitizacy. UMHanks aeniight Britting efficievicy tofi éhel IFED chipsss amprovee.
external quantum effi C|u%r§/_. That is, the light emtting efficiency of the
LED chi ps Tihe transparesd gl isr fonsxamele: egpxieresin, imodifieg reginorsilica el y
resin, nodified resin or silica gel, and so on. 10 Fig. 8 is a schematic
secti onal %"F’r’iﬁ’c‘?rhre_ view of the LED light emtting strip 6 taken along a
l'i ne AuA of Fig. 6 in accordance w th another enbodi ment of the present
invention. In this enbodiment, a transparent dielectric |ayer 25 having
hi gh refraugig/i d sehematiti gletibha struttuse sisivsafitie Lz Dalight emitting Istripntaken
conductivity is disposed
along a line A-A of Fig. 6 in accordance with another embodiment of the present
invention. In this embodiment, a transparent dielectric layer 25 having high
refractive index, high light transmissivity and high thermal conductivity is disposed
15 on LED chips 16 and a surface of the transparent substrate 15 installed with the
LED chips 16, for increasing the light transmissivity of the LED chips 16 in a
direction of the connecting wire 17 and protecting the chips 16 and the electrical
connection wire 17 thereof. The transparent dielectric is silica gel, epoxy resin and
plastics, for example.
20
When LED chips emit blue light or ultra violet light and luminescent powder is
needed to convert the light into white light or other luminescent color, the LED light
emitting strips 6 as shown in Figs. 6, 7 and 8 further need a luminescent powder
layer at the outside thereof. The luminescent powder layer can be closely attached
25  to a surface of the LED light emitting strip 6, or coated onto an inner or outer wall of
the transparent dielectric tube outside of the LED light emitting strip 6. Of course,
the luminescent powder ban be mixed into the wall of the transparent dielectric tube
(for example, to be made as a luminescent powder tube), or be coated on the inner
wall of the bulb shell 1, as shown as the phosphor powder layer 26a in Fig. 4.
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150n LED chips 16 and a surface of the transparent substrate 15 installed
with the LED chips 16, for increasing the light transm ssivity of the LED
chips 16 in a direction of the connecting wire 17 and protecting the chips
16 and the electrical connection wire 17 thereof. The transparent
dielectric is silica gel, epoxy resin and plastics, for exanple. 20 Wen

LED chips enit blue light or ult iolet |jght and |uni t, powder i
needed o rvisra Senrnatigacteielstnis vievoeh e Lot b SBE SRS or

the LED | itﬁQ‘iu V\@%é&%rﬁ%oﬁfd%t E\S{ﬁpinaa%cﬁ W&eimﬁthFAr%Ser?ﬁ%diﬁﬂe%Eqnghifsurther need a

| um nescent " po ayer e outside thereof. um nescent powder

llayer can digpbsdigent, a @iiforan@dineésesntdowdet afer 06 id beatb&lonldugdtswefacks i ng
strip 6, or coated onto an inner or outer wall of the transparent

di el ect ri caroua theut D dbipsf16 dre thERransphtent aubstiate) 161t inigther waldscaur se, t he

| um nescent powder can be m xed into. the |1 of the trans n | el ectric
t ube (for @éffﬁl"é’?'”@écﬂg H?é(\ﬁ’@f%’%%M%&é@@ﬁﬂh%%@éFuﬁﬂﬁggtg?ﬁ-ﬁgﬁ coat ed
on the in L1 I .| -1, as shown as the phosphor powder

| ayer 26anilf‘g:ﬁ1t éﬁb&'nggt@g%s%ﬁg%gnﬁs&g'scherrat i c sectional structure view of
the LED |ight emtting strip having the |um nescent powder |ayer in

accordance with one enbodinent. In this enbodinent, a uniformlum nescent
powder | ayEhe einesceohpewderiayrrtdsis sadedRienans thedunirescent oW asl and t he

transparent substrate 15. |[n_other words,. uni form | um nescent powder
| ayer 26 1o SRRsRRSOhdiEftlsy T Bp Tes ARt g Cllis [RAHE Tt (oG8t 1 ps
as shoyn 18,84 Gesif; plaSfcs HIh&ERERYIud WRbatedY Blcqdér highTRdchir Bbiyhieg t he
| umi nescen%b 58\/\%%’ %nd tshe transpg ent di EFect ﬁg 'I'hgg t ranspar gﬁ?
di el ectri corthefikg. exanpl e the silicon glue, 10epoxy resin, plastics,
transparent glue, transparent |acquer, high nolecular polymer or the |ike.

Fig. 10 is a schematic sectional structure view of the LED light emitting strip having

the luminescent powder layer in accordance with another embodiment. In Fig. 10, a

15 transparent dielectric layer 25 is firstly coated on the LED chips 16 and a surface of
the transparent substrate 15 installed with the chips (as shown in Fig. 8), and then a

luminescent powder layer 26 is laid around the transparent substrate 15 and the

transparent dielectric layer 25.

20  Fig. 11 is a schematic sectional structure view of the LED light emitting strip having
the luminescent powder layer in accordance with another embodiment. In Fig. 11, a
transparent dielectric layer 25a is firstly coated around the transparent substrate 15
and a transparent dielectric layer 25 on the surface thereof installed with the LED
chips 16, and then a uniform luminescent powder layer 26 is laid around the

25 transparent dielectric layer 25a.

Fig. 12 is a schematic sectional structure view of the LED light emitting strip having
the luminescent powder layer in accordance with another embodiment. in Fig. 12, a
transparent dielectric layer 25 is firstly coated around the chips 16 and the

30  transparent substrate 15, and then a uniform luminescent powder layer 26 is laid
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Fig. 10 is a schematic sectional structure view of the LED Iight emtting
strip having the |um nescent powder |ayer in accordance wth another
enbodiment. In Fig. 10, a 15transparent dielectric layer 25 is firstly
coated on the LED chips 16 and a surface of the transparent substrate 15
installed wwth the chips (as shown in Fig. 8), and then a | um nescent
powder |ayer 26 is laid around the trapsparent substrate 15 and the

t r anspar erdfodngihecranspareny dieleatric iy ey gg 11 is a schematic sectional
structure view of the LED light emtting strip having the | um nescent
powder | ayer in accordance with another enbodinment. In Fig. 11, a

t ranspar erngig 3 BisasédriepndtiRlsettictd striicfure sielWwofepeLED IRyheentitting strip’ rendmar ent
substrate 1% and a transparent dielectric |ayer 25 on the surface thereof

i nst al | ed the tuminkscarEpovkepyatin ancdrdanes vdathuandtoengmbedimest dmFigdwdar
| ayer 26 is _|laid around the 25trangparent dielectric, Jayer 25a. Fig. 12 is
a scherfat i ¥NIQERIUMIRESC AQWIGF @y@rz % rs%ly@oitg qr?ﬂfﬂgh&ﬁ%‘ﬁ ﬁ%agq h%p havi ng

120 o tr PR L Er e B atd B SR Ao IR BT B TR i e 6

and the 30heanpipabedtt ppwast lsgbe245, and then a uni form | um nescent powder
| ayer 26 is laid around the transparent dielectric layer 25. Fig. 13 is a

schemat i ¢ Ipedditionah teansparent wibeicew bef further arrangedgiithe eutsidengf t8e LED havi ng
the |um nescent powder |ayer jn accordanc _th anot her enbodi t. | n Fig.
15 2’5 uriaroPTIbOA e BTG uiabpote e e UED ipS Fhrouss 0 BRBUR! the
chips 16 . : I Sﬂéﬁﬁg ; . i

di el ectri gé}ﬂgtil@fﬁ%élgs%aﬁgl earro n (/"ial%g V\ﬁﬁn? ﬁ]gggﬁ:{@%g%g?ﬁ?gﬂf%gfhsn

addi tion, AsthameRAsttiurednt oW dfthé WEDhight @miting ethipaprovivedavitrsa de of t he

LED light emtting strip 6 of Fig. 6, for protecting the LED chips. O
cour se, t hizansgareéntgiuter tdemintadcardanceivith eneambedimendrAthoyoii Hed1di th a

the LED |1 BRI oh SyRER S 37 Btisles i reen ety oo n e i '
accor danceyyhd i e uBERAL 1 BE AL taldtPwith LD chigs:-16ki¢ sealed. The electrodes of
15 the LED chips 16 are led via the electrical power leads 29 at both ends of the
transparent tube 28, and the electrical power lead 29 is sealed with the transparent
tube 28 at the sealing site 30. In Fig. 14, the LED chips 16 can be LED chips having
two different luminescent colors. For example, the LED chip 16 emits blue light, and
the LED chip 16a emits red light. The LED chip 16a having different colors can be
20 used to change the color temperature and the color rendering index of the emitted

light.

Fig. 15 is a schematic structure view of the LED light emitting strip 27 with LED
chips emitting 41r light, taken along a line B-B of Fig. 14. In Fig. 15, the LED chips 16

25 and the transparent substrate 15 thereof are further provided with a transparent
tube 28, which is made of such as glass, plastics or silicon glue. When the light
emitting strip 27 needs a luminescent powder layer, the powder can be coated onto
the inner or outer wall of the transparent tube 28. Fig. 15 shows an example in
which the luminescent powder layer 32 is coated onto the inner wall of the

30 transparent tube 28.
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the LED light emtting strip 27 includes a transparent outer tube 28, in
whi ch’ the transparent substrate 15 installed with the LED chips 16 is

seal ed. The el ectrodes of 15 the LED chips 16 are led via the electrical
power | eads 29 at both ends of the transparent tube 28, and the electrical
power lead 29 is sealed with the transparent tube 28 at the sealing site
30. In Fig. 14, the LED chips 16 can be LED chips having two different

| um nescent colors. For exanple, the LED chip 16 emts blue light, and the

LED chip 16a.emt.s & ' , ' i i
LED S P SRl 5 e, by Rk ahs0 Y il Bfinarabans can
the em tt ggbibétHbbf thel tthnshardri @b 2H TRt is; tsd Iundhesceny pewder istniiged B&dh| i ght

emtting strip 27 with LED chips emtting 4-rr light, taken along a line
B-B of Fi dghe frdnspareft djeletBic such asERsshipjastias o7 SHicEN Ohie, P AP AFeHice

substrate 15 thereof are further provided with a,t t . whi
e oftha tansearR) IHnesgPHLE PRI KOS, T B vy T8 AABReS ATy B8R oni 11 ng

strip 27 nee 1 NS r nt o
the | nner BAt B RS ECRE TP 32 G ne (B BOURGL waor B fampRrer?
exanpl e i puykbgh the | um nescent powder |ayer 32 is coated onto the inner
wal | of the 30transparent tube 28. As shown in Fig. 15, the |um nescent

{)og/der%ca_rll_hal so be hm xled into the transparent dielectric of the transparent
ube . That is, the |u ] hescent wder is,mxed.wth ranspar ent
di el ect ri ASERIVHE @9a§§>%%l"é9§?ri'@§%qcnavg\glfi‘ pig c&egﬁené(gtf Q%r#gﬁpr oduce 5t he
transparent | Wi A SGER T RARNE inddilend high lifhStrmissibity Earl1Bé filleF BEMBRAL O
agai n coat °t"heg1"{§‘§1 n'gsc%nt pO\}\?jer %nayelrB 319 orrlt o} tlﬁeI li ynner orI outer wall of
the transpaeemrinsparent Abe 28sarhtherLED chipg asMell asitherteansparend sgiistrateildyg a
hi gh coefficient of thermal 10conductivity, high refractive index and high
| i ght tranferresamplet thectzanspardritisilisdn ightenepaxy resin and plastics, and the like.

When the LED chips emit 4 1 light, the light loss of the emitted light from the LED

chips becomes very little at various dielectric interfaces, since the glass substrate,

15 the transparent glue and the glass tube have the refractive indexes close to each
other, thereby achieving a high luminescent efficiency, i.e., a high light emitting

efficiency of the LED chips.

Fig. 16 is a schematic structure front view of LED light emitting strip with LED chips
20  emitting 4T light in accordance with another embodiment of the present invention.
As shown in Fig. 16, for the LED light emitting strip 33 with the LED chips emitting
41r light, the chip substrates of the LED chips are transparent. The LED chips are
high voltage LED chips, and each of the high voltage LED chips 34 includes at least
two LED PN junctions 35 connected in series. At least one electrical connection wire
25 36 is between the respective PN junctions, for making a connection. Both ends of
each high voltage LED chip have at ieast one metal electrode 37 for welding and
wire bonding, respectively. At least one electrical connecting wire 38 can be
provided between the_various high voltage LED chips, and between the high voltage
LED chips and the power lead 18 of the high voltage LED light emitting strip. '
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t he transparent tube 28 and the LED chips as well as the transparent
substrate 15, for exanple; the transparent silicon glue, epoxy resin and
plastics, and the like. Wen the LED chips enit 4 rr light, the light |oss
of the emtted light fromthe LED chips beconmes very little at various
dielectric interfaces, since the glass substrate, 15the transparent gl ue

e ol o b LG EOh YRR B8 DGR B " =
et ol encypiad I@aﬁw bEBt gﬁhg%rﬁﬁt&pt]rﬁwi'nésgerﬁ% H&l fHtleHfilting aufy 99 ban ew of

LED | i ght Oemttin rr Iight in accordance
wi th anot hgge QWMQPQ@M diéﬂedthﬁlapéﬁéreatsurfau@nttherchlp!ss ashioose inrFigs. ands, f or
the LED light emtting strip 33 with the LED chips emtting 4rr |ight, the
chi p substidaFesherf a funeine&tent popsienlayet ﬁ@hb@dts@ﬁﬁed ?@J@Ebe%ahb@naﬁ'@ hi gh
vol tage LED chi ps, and each of the high voltage LED chips 34 includes at

| east t5yvo SHHB.Dg N junctions 35 connected in series. At |east one electrical
connection wire 2536 is between the respective PN junctions, for nmaking a
connection. Both ends of each high voltage LED chip have at |east one netal

el ect r ode |Bshduff bavahdérecatarine eabooa diEmplight esptiog istridsys, zmamdaa@wtbne
el ectrical connecting wire 38 can be provi ded between the various, hi

?/ol Ejagg Lgm:e ﬁﬁDrf"%Saﬁﬂ:tm smdaht ean e ysed 9 Rraduce s L jehthidP ?ﬁéhBW r
ea o e hi VO LED
16, at | ed%i:'g(?né O(fj ﬁa(}&?gﬁ'éﬂ&'gﬂﬁbf @?ﬂtdp%esn%iié%ﬁ]eq?ﬁeﬂ_%ﬁmgﬂtghﬁs e?nh? \tNPnlgnsf Ir ?p

33 canwbe of sane or different |um nescent color. The light emtting strip

33 can have a transparent dielectric layer on a surface of the chips, as
those in Riveen bBingrubedi4o produdees LEB mgunbmibsmemosnme@rftheaqtdeasimedeED

di sposed around the light emtting 5strip 3 It shou]d be unde stood t hat
t he above lightemitting stips canbg astanogd as, rewr%épf:%ampd%mtthé speps OhFQUm

ST 110 4 L AR R 8 SRR Lo tag ot 1

Flgs. 1-5 or in Figs. 17-20. When it is needed to avoid generating shadow on the

15 bulb shell caused by blocking the light emitted from one LED light emitting strip by
means of another LED light emitting strip, the various ones of the at least one LED
light emitting strips should interlace with each other, as shown in Fig. 18. The LED
light emitting strips are arranged at diagonal lines of various faces of a virtual
polyhedral column or polyhedral truncated cone. In other words, the LED light

20 emitting strips are as a whole provided in a physical form of the polyhedral column
or polyhedral truncated cone, while neither of the LED light emitting strips is located
in a same plane. Fig. 18 shows the square body arrangement of 4 LED light emitting
strips, while they are respectively located on the diagonal lines of the four faces as
shown by the dashed line 41 of Fig. 18.

25
The used light emitting strips 6, 27 and 33 can be of the identical or different
luminescent colors, so as to form lights having different luminescent colors, different
color temperatures and different color rendering indexes. For example, as shown in
Fig. 17, the light emitting strips 6, 27 or 33 comprising four LED chips emitting biue

30 light and being coated with a luminescent powder layer excited by biue light to
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10 When being used to produce a LED light bulb, the positions of the at
[east' one LED light emtting strips can be arranged as required, for
exanple in the shape of colum, V, W cone and plane, and the |like. For
exanple, it can be arranged like as shown in Figs. 1-5 or in Figs. 17-20.
When it is needed to avoid generating shadow on the 15bul b shell caused by

bl ocking the light emtted fromone LED |light emtti strip.b s of
anot her LBBNeragyellay ightnearsbe pang awﬁgﬁé CBH%?’“S%?{EO%&”%%S a%ne LED
light em tt] [ | d j.nte i : ; ﬁﬂﬂﬁo' Fig.
189 The Lé&??’aﬁéée%é?@m% S érrlgi)ssérgc?gg%%%nmaggg@{ﬂ %'Br@fe rIﬁi nes t'gf@r va?i ous
faces of @olr&d light. PR BREMEALEDAIgHIBmEting stripheiiforlexamplecerhitsl rexbiight, tbn ot her

words, the LED I1ght 20 emtting strips are as a whole {)grfgvi ded in a
physi cal ftbangefhet ietativellightfinadf tae batm i.er. tpebiairtheawhite ight AEEHIGYREID whi | e

neither of the LED |ight emtti n%stdrigs isr&yocat ed in a sane plane. Fig.
18 shovs AX¥INGFERTENLERIQ teMPERRIEfRART 6p10RTANEMY INRY: emitting strips, while
they are respectively located on the diagonal |ines of the four faces as
shown by the dashed line 41 of Fig. 18. 25 The used light emtting strips
6, 27 and A}po0gR sbmeEmbdmedandfith@generatiinveatientonaept aesitesttatedbods, so as

to formlights having different |um nescent colors, different color
t enper at urexplaingd, iiwowd batappriated bitdaesangkiliastiaxhe artithat BRAREAEONS AN hown

i ig. , the ligh i i i 6 3 s ' hi

TS NI RC AR AR i

exci teg by 's;b‘?rit'df%l%]géﬁeragiﬁo&ﬁt%eco%%!e 08 the Al¥clostifd) the sdspebusicRiound t he
nmong theém Meanwhi |

cone axis as a cone shape. e, there is another LED
li ght em tddfiRgd $t tHelcldithsearid éduiealontsehereof.ored |ight. The another LED |ight
emtting strip 40 for exanple emts red light, to change the relative |ight
flux of the both, i.e., to obtain the white |ight LED |light bulb 5having
different color tenperature and col or rendi ng i ndex. Although sone

enbodi ments of the general inventive concept are illustrated and expl ai ned,
it would be appreciated by those skilled in the art that nodifications and
variations nay be made in these enbodi nents without departing fromthe
principles toand spirit of the general inventive concept of the disclosure,
t he scope of which is defined in the clains and equival ents thereof.
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What the clainms is: 1. A LED light bulb, conprising: a LED light bulb

éhel | a core colum with an exhaust tube and a bracket; 5at |east one LED
light emtting strip with LED chips emtting 4.rr light; a driver; and an
el ectrical connector, wherein the LED light bulb shell is vacuum seal ed

with the core colum so as to forma vacuum seal ed chanber, which is filled

wth a gas,hgving.,a | ow coefficient of ioviscosity and a high coefficient
of thernalavlﬁ%r{bﬁ&l?'mﬁ ? wherein the bracket and the LED Iight emtting

strips fixedqom PBg BhEGHBL cahsridiggsed in the vacuum seal ed chamber,
wherein the LED f_l gh{a emtti ng&str#p is in turn electrically connected to

the driver, taheEBliightbiuloahel;onnector, the el ectrical connector used to be

electrically connected to an external power supply, so as to light the LED
li ght emitti rigcererdopsmn with an exhaustriybe|ang 3 lP"@F’}ﬁe%ul b of claim1, wherein

the LED |ight I held i bl f
the el Sot 1 cat A RReLoP i BTGy M TERITLE: PP ARG 7 i e ©
l'ight bulb ofy S#i@e}r%ﬁd wherein the bracket of the core colum conprises an

el ectrical power lead, a pillar and a netal wire for fixing the LED |ight
an electrical connector, _

wherein the LED light bulb shell is vacuum sealed with the core column so as to
form a vacuum sealed chamber, which is filled with a gas having a low coefficient of
10 viscosity and a high coefficient of thermal conductivity, wherein the bracket and the
LED light emitting strips fixed on the bracket are housed in the vacuum sealed
chamber, wherein the LED light emitting strip is in turn electrically connected to the
driver, the electrical connector, the electrical connector used to be electrically
connected to an external power supply, so as to light the LED light emitting strips.
15
2. The LED light bulb of claim 1, wherein the LED light bulb shell is capable of
transmitting light and connected to the electrical connector directly or by a

connecting piece.

20 3. The LED light bulb of claim 1, wherein the bracket of the core column
comprises an electrical power lead, a pillar and a metal wire for fixing the LED light
emitting strip, electrodes at two ends of the LED light emitting strip are in turn
electrically connected to the electrical connector and the driver outside of the
vacuum sealed chamber via the electrical power lead.

25

4. The LED light bulb of claim 1, wherein the gas having a low coefficient of
viscosity and a high coefficient of thermal conductivity includes He, Hz, and a mixed
gas of He and H, and at room temperature the gas has a gas pressure in the range
of 50-1520Torrs.

30
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emtting strip, electrodes at two ends of the LED light emtting strip are
inturn electrically connected to the electrical connector and the driver
outsi de of the vacuum seal ed chanber via the electrical power |ead. 25

4. The LED light bulb of claim1l, wherein the gas having a | ow coefficient
of viscosity and a high coefficient of thermal conductivity includes He,

H2, and a m xe f n r t

Elressurle Q\a g“?iﬁ&:%‘?%@ c%é%‘?orrse%B &%m&ﬁ%ﬂléﬁﬂrﬁgé_@?g Bﬁfbao?as
aim

least one-mitig Stripahis g ééaFSSﬁ%Sﬁﬁi%%’fe%‘-"?ﬁ*‘??ﬂ°2§@?tﬁ“2“uii"?"n§ﬁﬁ2'?St hat the

PN j uncti grasnehtaethe Ihuvmcaloaamtmrdlnrrmolelmmmadde@tlfm qodites nembenef thep chi ps
is sufficient large such that their drivin

Sdr Vi ng USDrchs rulicare g gueh i iy g F Follebrs olsR AT A Rser i o o

I n parall and
the tofal 88Y'P9|Vﬂ S efi{d'eE[? Eg%'{gg@%&éaé%?a rm‘-'lhﬁ%lc}ce?Fl O%P%C&illﬁlqyzgﬁgel\gfer ein
vol tage O% nPSeReyer supply. 10 7. The LED light bulb of claim i,

wherein the nunber of the LED Iight emtting strips is not |ess than two,
and the LED light emtting strips are connected to work in a bidirectional

%ZT ”"S,a S“G?Ié'aﬁﬁh%emﬁémbﬁ%iéf e damc wkEen e e B YREB I Tt g strip
reverse di éﬁho)bﬁgg&ggﬁgaﬁ'ﬁ ?qurcgsétlh%%var?\al &&ﬁg@%@q P$Wh%r§]rgp${ :Aﬁgds? Pldp to
be al t,grnatively conducted and to emt Iight.
7. The LED light bulb of claim 1, wherein the number of the LED light emitting
strips is not less than two, and the LED Iight emitting strips are connected to work in
a bidirectional AC mode, wherein the at least one LED light emitting strip is
conducted in a forward direction while the at least one further LED light emitting strip
15 is conducted in a reverse direction, alternation of the forward and reverse directions
| of AC in turn aliowing the LED light emitting strip to be alternatively conducted and

to emit light.

8. The LED light bulb of claim 1, wherein the at least one LED light emitting strip

20 is connected to work in a unidirectional DC mode.

9. The LED light bulb of claim 1, wherein the LED light emitting strips are
connected in series or in series and parallel, and arrangement of the light emitting
strips is in the form of V, W, column, cone, or plane.

25
10. The LED light bulb of claim 1, wherein the respective LED light emitting
- strips interlace with each other, so that any two strips of the LED light emitting strips
are not located in a same plane, so as to avoid generating shadow on the LED light
bulb shell caused by blocking light emitted from one of the LED light emitting strips

30 by means of another LED light emitting strip.
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8. The LED light bulb of claim1, wherein the at | east one LED |ight
emitting strip 20is connected to work in a unidirectional DC node. 9.
The LED light bulb of claiml, wherein the LED light emtting strips are
connected in series or in series and parallel, and arrangenent of the |ight
emtting strips is in the formof V, W colum, cone, or plane. 25 10.
The LED light bulb of claim1l, wherein the respective LED light emtting
strips interlace with each other, so that any two strips of the LED |light
emtting striqs I O, nsh DAlfgHt @niftifg @tripener at i ng
shadow on theﬁLE@)é FFSﬂEQHBEFE’[‘g%g’}"P' 1(6:1(<'31'tsjsca’d r%l;é@ﬁo?:ﬁigngﬁ i ght e?ﬁ tr?%d from
one of t hentefd2d wightaeother 8g astto bp oGy inndiagenad finesof fespettive facemef
emtting strip. 11. The LED light bulb of claim1 or 10, wherein the
LED | i ght aevittwalipelyhedral gelumit e palvtedrpitiineated eNeer so as to be located in
di agonal lines of respective faces of a virtual polyhedral colum or

pol yhedral truncated cone. 5 12. The LED light bulb of claiml1,

wherei n the LEDTHLYRD RyHtBub S daiinSt, WHRRSIREDED lighesuls shél Rtatparent,
colored, or a part of the bulb shell has a reflective |ayer or a series of

smal | pri snsamy, flostest oraruloret col &=part bftie tulb shelhbas ameflecive laygeobd A, G R
PAR, T, candle, P, PS, BR ER or BRL type, 1q 63. Tlﬂe LEEA' 'ﬁgt bul b
of cl ai m Berigmef amall grismger lgns; P%@ih%‘gE%|"ahfeb‘iESB?'b agaghape fh eld™of t he
LED |i ght shel | ' t=to ctrical connector. 14. The
LED | i ght %EI’ S?n%Faﬁgﬁ%ﬁhEEE?rtr\@%hgpe'ectri cal connector is any one of
15 thegel ectrical connectors of E40, E27, E26, El4, GQJ, BX, BA, EP, EX GY,
GX, GR &, and G types of the light bulb. 15. The LED light bul b of
claim 1, wherts. Thel€D Eghtl bulhof aaint 1, wigersin & ightireflecting pi#te ie Arqyideshatt t i ng
4-rr light, conprises a_ transparent ,substr%te and aft Ieaﬁt one 20series of
the LED cranpend eighallERYlight buleshellasiasentia the @legiiical €oaReftehnnect ed i n
series in such a manner that the PN junctions therein have a sane
direction, and the LED chips having transparent chip substrates.

14. The LED light bulb of claim 1, wherein the electrical connector is any one of
15 the electrical connectors of E40, E27, E26, E14, GU, BX, BA, EP, EX, GY, GX, GR,
GZ, and G types of the light bulb.

15. The LED light buib of claim 1, wherein the LED light emitting strip with the
LED chips emitting 41 light, comprises a transparent substrate and at least one
20 series of the LED chips installed on the transparent substrate and connected in
| series in such a manner that the PN junctions therein have a same direction, and

the LED chips having transparent chip substrates.

16. The LED light emitting strip of claim 15, further comprising an electrode

25 leading device of the LED chips provided at two ends of the transparent substrate.

17. The LED light emitting strip of claim 15, wherein the LED chips are
independently and separately fixed on the transparent substrate by transparent glue,
and wherein the transparent substrate of the LED light emitting strip is made of soft

30 glass, hard glass, quartz glass, transparent ceramics or plastics.
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16. The LED light emitting strip of claim15, further conprising an

el ectrode 25| eadi ng devi ce of the LED chips provided at two ends of the
transparent substrate. 17. The LED light emtting strip of claiml15,
wherein the LED chips are independently and separately fixed on the
transparent substrate by transparent glue, and wherein the transparent
substrate of the LED light emtting strip is made of soft 30glass, hard

glass, quartz glass, transparent ceramcs or plastics. ~18. The LED
light emitting s OFEL?W. m'e?«mmn@@tné Bf &iBeY 16%&hé§b&ﬁpﬁ&ﬁ%é'ﬂiﬁ1dﬁé@ﬁs for
fixing the eI ectr % ding dévice at the two ends of the transparent

subst r at e for fixin@tred sibetradeneadiag fdexiceat temtveo endsneftbe dfanapayient svhsdiate.ur e
glue, plastics, silver 5slurry or |low neltin éfg SS. @133 qe LED Ii ght
em tting ﬁﬂdl\wﬁfﬁ"bﬂ”'&l Pﬁ“QEf“e%%'lséT@ﬁ@t ﬁfeh'EEE?’gH rgturg glue, plasiins: §IRE nescent
col or qr di fferent nt colors. 1020. The LED light emtting strip

of cl ai’m 1%” MR IPEQ’l 'Heltqnﬂgeéiaé chips are blue-light or ultra-violet LED

chips, R@& three primary colors LED chips or nulti-primary colors LED

chi ps. 21. The LED light emtting strip of claim15, wherein a
part of the LED Tieild=D fight ehiitlingestrip gfrnlainEtﬁcyvhgsinvmelLEQmp%hh‘&a9&'?”? of
the LED chips are red-light LED chip 22. The LED light emtting strip

of clai m domgesgent qwrt%&'ﬁ%%ﬂtdk’mﬂ'leﬁﬁeﬁt ¢ nescent powder |ayer di sposed

around the LED chips and the transparent substrate installed with the LED
chips. 20 23. The LED light emtting strip of claim20 or 21, further

conpri g ng a $0.rHe EE@mgﬁpérﬁmngdstﬁb e blairs 16aWRercih $ROSEN chipsarsur f ace of
the transparent substrate on which the LED chi ps are installed and on the

LED chi ps.bla&ight arhatra-Fpletil ¢ cheps,tRGRgheserprimary colars HERBChipiPE her

conprising a | um nescent
P gmultl -primary colors LED chips.

21. The LED light emitting strip of claim 15, wherein a part of the LED chips are
15  blue-light LED chips while the other part of the LED chips are red-light LED chips.

22. The LED light emitting strip of claim 20 or 21, further comprising a
luminescent powder layer disposed around the LED chips and the transparent

substrate instalied with the LED chips.

20
23. The LED light emitting strip of claim 20 or 21, further comprising a first
transparent dielectric layer disposed on a surface of the transparent substrate on
which the LED chips are installed and on the LED chips.
25 24. The LED light emitting strip of claim 23, further comprising a luminescent

powder layer disposed around the transparent dielectric layer and the transparent

substrate installied with the LED chips.

25. The LED light emitting strip of claim 23, further comprising another

30  transparent dielectric layer and a luminescent powder layer in turn disposed around
40



powder |ayer disposed around the transparent dielectric layer and the
transparent substrate installed with the LED chips. 25. The LED light
emtting strip of claim 23, further conprising another 30 transparent
dielectric layer and a | um nescent powder |l ayer in turn disposed around
the first transparent dielectric layer and the transparent substrate

installed with the LED chips.. A i e i biL g, ip of
clai m 20 d&pe brst rapsRasent c@%‘ﬁf)ﬁ”%ﬂﬁj aé‘déﬁ? E%Ei%%’gﬁtéd&% Q'% teeclﬁ% fayéélg’;/tgﬁtﬁ%nd a

| um nescentEEpgmg r layer in turn disposed around the LED chips and the
transparerh subSirate installed with the LED chi ps. 27. The LED
light emtting strip of claim20 or 21, further conprising a | um nescent
powder | ayer and a transparent dielectric |layer in turn disposed around

i ot he LED chi2& Thed EDbghtremittingrssnip ofolpist 26108 21 nBirker @ernm'%lﬁgtahe LED chi ps.

28. The LED light emtting stri f _any one of I - 2 ggya l,pqt he
| umi nescerifanss Fd!eﬁfgfc Igger aﬁ'{)“'ﬁf%?% ppw&eﬁ%gggﬁ\tt%&p%g? an%}%hﬂd
transparent ¢g aﬁéé hiid tﬁé\‘?ﬁt&ég@?&ﬁ%ﬁ%gﬁrat@'iﬁétﬁlﬁdd@h GRMEDThe. any one of
silicon gl'ué, epoxy resin, l'astics, transparent glue, transparent

| acquer and pol ynmer, or the conbination thereof. 29. The LED I|i ght
emtting strip of claim15, wherein the LED chips and the transparent

substrat e ar e2&nidiedsTa light emittingnsipn ok paIN @R A1, BIFSHCRMRESNIS de of the

20LED chi and the transparent bstrate. .. . ' byt i

strip ofI 3?15]'%5?9[“ W@feéﬁ%eé aIngrﬁsﬁ%ristp%ﬁqn%&%%tpg?agfgpg tulgg g'rs \b?%%al%gﬁhtjalnng

| nner gf c’tﬁ&i@%ibw‘%ﬁdttﬁl‘?tr&ﬁs@ﬁ?@rﬂ%%%tréféhﬁstaﬁ’e’iﬁﬂ/ithTﬁ'@LEEQhﬁﬂsght emtting
claim 29, the t

strip of erein ransparent tube is of glass, plastics or
silicon glue.

28. The LED light emitting strip of any one of claims 22-27, wherein the
luminescent powder layer is made by mixing luminescent powder and transparent
dielectric, the transparent dielectric comprising any one of silicon glue, epoxy resin,

15  plastics, transparent glue, transparent lacquer and polymer, or the combination

thereof.

29. The LED light emitting strip of claim 15, wherein the LED chips and the
transparent substrate are enclosed by a transparent tube at an outermost side of the

20 LED chips and the transparent substrate.

30. The LED light emitting strip of claim 29, wherein a luminescent powder

layer is provided on an inner or outer wall of the transparent tube.

25 31. The LED light emitting strip of claim 29, wherein the transparent tube is of

glass, plastics or silicon glue.

32. The LED light emitting strip of claim 15, wherein the LED chips and the
transparent substrate are enclosed by a transparent luminescent powder tube at an

30 outermost side of the LED chips and the transparent substrate.
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32. The LED Ilght emtting strip of claim15, wherein the LED chi ps and the
transparent substrate are enclosed by a transparent |uninescent powder tube
at an 30outernost side of the LED chips and the transparent substrate.

33. The LED light emtting strip of claim29, further conprising a
dielectric having a high coefficient of light transmssivity, a high
coefficient of thermal conductivity and a high refractive index, between
the transparent tube and the LED 5chips and the transparent substrate,

wher el n_the dioehfigh By GRTRHFESHHS BORRT 29 ruAhb! SaRoRINEa digesHo T osin or

pl astics. emtting strip of claim22 or 23,

wher ei n t havingld Kigh IQSeﬁb@nhbﬂlighm‘ahatgssMﬁm  highsoeffitient oéthenmebnpr i ses  at
| east two LED PN junctions ioconnected in series. 35. A LED I|i ht
em tting sondyctivity andlaml@ihr?féa@weﬂfldet)(gbﬂtweleﬂdh@ trapgRarenhiubgandehe L

tt f

ED chPps cb[ﬁs?qs@c’tﬁgir'ﬁigé?%ﬂi SERG Sther S ie SR PE o MRrsd PhastR ﬁeitﬁi'hei ’
t hat h di t the LED chi

i ng  SERRo: SRRk R e oLl Gdes of the LED chi ps being |6t

by an el ectrode | eadi ng device of the LED chips disposed at two ends of the

transparent substrate, wherein the transparent substrate | gﬁde of soft
gl ass, hard g¥adbe LERfight egnitting steip ahelgim eAor 28r whetein Hie 'péla IP2re 20

the LED | (T vaieR it iR: whpiael colibySeh BRieBal b Py lins 6721 ) £t

one sefi esRheliER it BiMss on the transparent substrate and connected in
series in sucﬁ a manner that the PN junctions therein have a sane
direction, the LED chi ps having transparent 25chip substrates, el ectrodes
of the LED chips being led by an el ectrode |eading device f th L&bchi ps
di sposed at t Pehtﬁ:@l'éh"@’ﬁé"'ﬁQ‘&W@MV@FﬁD%lﬁth B9 4ThHE9R; W ﬁreﬂ)’hﬁle t he

LED ChipS afoBlbcs o b0 Sl %o il S bR atRGIS oBE SLlis bFDEB Po

are red- I| ayer i s disposed around the

LED chi ps g@% b0 hel AEPRAIR b SRS dnal onhBstedlin e madnea tBRhehings t 0
convert a rt of blue light emtted fromthe LED chips into yell ow
l'ight, 15t heth@ﬂiwrunaﬁdirts irddh have a same direction, the LED chips having transparent
| chip substrates, electrodes of the LED chips being led by an electrode leading
device of the LED chips disposed at two ends of the transparent substrate, wherein
the transparent substrate is made of soft glass, hard glass, quartz glass, transparent
ceramics or plastics.
20
36. A LED light emitting strip with LED chips emitting 4 light, wherein the LED
light emitting strip comprises a transparent substrate and at least one series of LED
chips on the transparent substrate and connected in series in such a manner that
the PN junctions therein have a same direction, the LED chips having transparent
25  chip substrates, electrodes of the LED chips being led by an electrode leading
device of the LED chips disposed at two ends of the transparent substrate, wherein
a part of the LED chips are blue-light LED chips, while the other part of the LED
chips are red-light LED chips, a luminescent powder layer is disposed around the

LED chips and the transparent substrate installed with the LED chips to convert a

30 part of blue light emitted from the LED chips into yellow light, the other part of blue
42



light is mxed with the yellow light and the red light to create white
l'ight, white |light having high color rending index or other colored |ight.
o 37. ALED light emitting strip with LED chips emtting 4-rr
light, wherein the LED 5light emtting strip conprises a transparent
substrate and at |east one series of LED chips on the transparent substrate

= Same. i f@e BIXSS Hih Srey Rl B ADEEE LD BRet e SapERPubGhE " eV
el ect r odeg Oh th'is‘%ﬁn &oﬁ{?r Fe*ﬁid@ iﬁ&éi‘gr (%tﬁgr BYof ifghect rode | eadi ng device of the
3|580 dal two ends o

LED chi ps e transparent substrate, wherein 10 the
LED chi ps and the transparent substrate are enclosed by a transparent tube
or a transparent |um nescent powder tube at an outernost side of the LED
chi ps and t h&7t AdiEp igliremittingsstrimwith LED chips ganittima dmigbt,| whgreindhetlhg
strip with the LED chips emtting 4-rr

![un‘i nedcefghiRNEES $t59é’Pmp§isﬁ§§6%§'éBar8H“§ hsittr %Fﬁ%% [%gg?n%\lg?r}f\@sgﬁé%%a
ranspar ent.. t uhe i i 11 TPV, -
orn 1ty ng. Aies g rancadrinr Qi pifloo Rt iPeeiidhlif slbh B ather S

t ranspar enfe PMNIERERINR thBkiRhaVecasamentiregtion ehe WED ElipL Badhg ransparent
transparent sub_strate and connected in series in such a manner that the PN
j unct i ons chipesufistratesy elestrodesotthed &0 ehips bring et by @nriesirrdelgadingns par ent

ur _ :
eadi ng. depvise d5e PEDLGHP AT &t S SH08 T i raikre Tt YkEPe . REIA
Subst gt €4 MNERRlHd B {HelrribRRrRb ahdifAD BRAGRIbsdY B Yahiitent Ebe ehaPS

whi ch each TncC S ED PN junctions connected in series.

40. The LERrspafint RiMihtsdemt powiler twbe fat aheutdrMoshside ofthet LEDghipsrand thght  of
claim 39, wherein at | east one electrical connection wire is provided

bet ween fart;arlsmre@t sulbgfrate. LED PN junctions, at |east one netal electrode
for welding and wire bonding is 30provided at two ends of each high voltage
LED chip, at |least one electrical '

38. The LED light emitting strip with the LED chips emitting 41 light of claim 37,
15 wherein a luminescent powder layer is disposed on an inner or outer wall of the

transparent tube.

39. A LED light emitting strip with LED chips emitting 41 light, wherein the LED
light emitting strip comprises a transparent substrate and at least one series of LED
20 chips on the transparent substrate and connected in series in such a manner that
the PN junctions therein have a same direction, the LED chips having transparent
chip substrates, electrodes of the LED chips being led by an electrode leading
device of the LED chips disposed at two ends of the transparent substrate, wherein
the LED chips are transpareht high voltage LED chips, which each includes at least

25 two LED PN junctions connected in series .

40. The LED light emitting strip with the LED chips emitting 4 light of claim 39,
wherein at least one electrical connection wire is provided between any two of the
LED PN junctions, at least one metal electrode for welding and wire bonding is

30 provided at two ends of each high voltage LED chip, at least one electrical
43



¢onnection wire is provided between any two of the high voltage LED chips
and between the high voltage LED chip and a power |ead of the high voltage
LED light emtting strip.

connection wire is provided between any two of the high voltage LED chips and

between the high voltage LED chip and a power lead of the high voltage LED light

emitting strip.



