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(54) Utility Model Name 

LED tubular lamp 

(57) Summary 

This Utility Model provides an LED tubular lamp, which 

comprises a glass tube, a power supply, an LED light source 

module arranged in the glass tube, an aluminum heat strip and 

lamp caps connected to both ends of the glass tube . The LED 

light source module is composed of an aluminum substrate and 

many LED lamp beads arranged on the front of the aluminum 

substrate . The power supply is divided into two sub power 

supplies. These two sub power supplies are distributed at both 

ends of the glass tube . On the front of the aluminum substrate, 

wiring connecting all LED lamp beads is arranged . The wiring terminals are directly 

connected with the PCB boards of two sub power supplies . The back of the aluminum 

heat strip sticks to the inner wall of the glass tube . The aluminum substrate is connected 

to the front of the aluminum heat strip. The advantage is that by dividing the power 

supply into two sub power supplies and printing wiring on the front of the aluminum 

substrate, the space in the glass tube can be saved, so that the back of the aluminum 

heat strip installed with the aluminum substrate can be close to the inner wall of the glass 

tube, which improves the softness of the light emitted by the LED lamp beads, expands 

the luminous angle of the LED tubular lamp, and improves the light efficiency. 
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1. An LED tubular lamp, which comprises a glass tube, a power supply, an LED light source 

module arranged in the glass tube, an aluminum heat strip and lamp caps connected to 

both ends of the glass tube . The LED light source module is composed of an aluminum 

substrate and many LED lamp beads arranged on the front of the aluminum substrate . It 

is characterized in that the power supply is divided into two sub power supplies . These 

two sub power supplies are distributed at both ends of the glass tube . On the front of the 

aluminum substrate, wiring connecting all LED lamp beads is arranged. The wiring 

terminals are directly connected with the PCB boards of two sub power supplies . The 

back of the aluminum heat strip sticks to the inner wall of the glass tube. The aluminum 

substrate is connected to the front of the aluminum heat strip . 

2. The LED tubular lamp according to Claim 1 is characterized in that the aluminum heat 

strip is composed of a long curved main heat strip and two long arc-shaped auxiliary heat 

strips. The two auxiliary heat strips are symmetrically arranged on both sides of the main 

heat strip. On the plane of the main heat strip, there is a mounting groove for installing the 

aluminum substrate along the axial direction . 

3. The LED tubular lamp according to Claim 2 is characterized in that the two sides of the 

notch of the mounting groove are symmetrically extended inwards and set with a 

clamping slot. The distance between the inner side of the bottom of the mounting groove 

and the opposite side of the clamping slot is consistent with the thickness of the 

aluminum substrate. 

4. The LED tubular lamp according to Claim 3 is characterized in that the two sides of the 

plane of the main heat strip are symmetrically extended outwards and set with connecting 

strips. The main heat strip is connected with the auxiliary heat strips through the 

connecting strips . 

5. The LED tubular lamp according to Claim 4 is characterized in that several cooling 

channels are arranged on the curved surface of the main heat strip along the axial 

direction. 

6. The LED tubular lamp according to Claim 5 is characterized in that the curved surface of 

the main heat strip and the outer arc-shaped surface of the auxiliary heat strips 

respectively coincide with the inner wall of the glass tube . The curved surface of the main 

heat strip and the outer arc-shaped surface of the auxiliary heat strips are respectively 

pasted and connected with the inner wall of the glass tube through the thermally 

conductive double-sided tape. 

7. The LED tubular lamp according to Claim 1-6 is characterized in that welding spots are 

arranged on the terminals of the wiring . The welding spots are directly welded with the 

pads on the PCB boards of the sub power supplies . The two sub power supplies are 

electrically connected through the pads on the PCB boards of the sub power supplies, the 

welding spots and the wiring . 

8. The LED tubular lamp according to Claim 7 is characterized in that a holder is arranged in 

the lamp cap for clamping the end of the aluminum substrate . When the end of the 

aluminum substrate is clamped in the holder, the lamp cap is positioned in the 

circumference direction. 
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9. The LED tubular lamp according to Claim 8 is characterized in that the lamp cap is 

sleeved outside the end of the glass tube, and the PCB board of the sub power supply is 

located in the lamp cap . The components of the sub power supply are located in the end 

of the glass tube; Each lamp cap is connected with a pair of lamp cap copper pins, and 

one end of the lamp cap copper pins is electrically connected with the PCB board of the 

sub power supply. 

10. The LED tubular lamp according to Claim 9 is characterized in that the power supply uses 

non-isolated power supply. 
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[0001] This Utility Model covers an LED lamp, in particular to an LED tubular lamp. 

Background Technology 

[0002] With the rapid development of LED lighting technology, LED tubular lamps have been 

gradually popularized as lighting sources. The traditional LED tubular lamp generally 

comprises a housing, an LED light source module and a power supply component arranged in 

the housing, and the plastic lamp caps arranged at both ends of the housing . The housing is 

usually composed of an aluminum cooling base with a semicircular cross section and a 

transparent PC (polycarbonate vinegar) plastic cover with a semicircular cross section . 

Because the aluminum cooling base of this traditional LED tubular lamp is exposed, in order 

to meet the requirements of safety regulations, the power supply cannot be made into a high­

efficiency non-isolated power supply in general. However, this will affect the overall lighting 

effect of the LED tubular lamp. 

[0003] Today, many LED lamp manufacturers on the market have introduced LED tubular 

lamps with common glass tubes . This LED tubular lamp includes a glass tube, in which an 

aluminum cooling base, an LED light source module, a power supply component and wires 

connecting two ends of the plastic lamp cap are arranged. However, the LED tubular lamp 

with this structure has the following problems: On the one hand, in order to set the power 

supply component and connect the wires at both ends of the plastic lamp cap between the 

aluminum cooling base and the glass tube, the entire aluminum cooling base cannot be 

closely attached to the inner wall of the glass tube, which will make the LED lamp beads 

closer to the light-emitting surface of the glass tube . It will not only affect the softness of the 

light emitted by the LED lamp beads, but also cause the LED lamp beads to heat rapidly; On 

the other hand, as the overall cooling can only rely on the aluminum cooling base, the width 

requirements of the aluminum cooling base cannot be very narrow. However, if the width of 

the aluminum cooling base is wide, it will affect the luminous angle of the LED tubular lamp; In 

addition , because the power supply component is arranged between the aluminum cooling 

base and the glass tube, it will cause the power supply component to heat rapidly. 

Invention Content 

[0004] The technical problem to be solved by this Utility Model is to provide an LED tubular 

lamp with simple and compact structure, safe and reliable operation, soft light, large luminous 

angle and high luminous efficiency. 

[0005] The technical solution used by the Utility Model to solve the above technical problem is 

as follows: An LED tubular lamp, which comprises a glass tube, a power supply, an LED light 

source module arranged in the glass tube, an aluminum heat strip and lamp caps connected 

to both ends of the glass tube . The LED light source module is composed of an aluminum 

substrate and many LED lamp beads arranged on the front of the aluminum substrate. It is 

characterized in that the power supply is divided into two sub power supplies. These two sub 

power supplies are distributed at both ends of the glass tube . On the front of the aluminum 
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substrate, wiring connecting all LED lamp beads is arranged. The wiring terminals are directly 

connected with the PCB boards of two sub power supplies . The back of the aluminum heat 

strip sticks to the inner wall of the glass tube. The aluminum substrate is connected to the 

front of the aluminum heat strip. 

[0006] The aluminum heat strip is composed of a long curved main heat strip and two long 

arc-shaped auxiliary heat strips . The two auxiliary heat strips are symmetrically arranged on 

both sides of the main heat strip. On the plane of the main heat strip, there is a mounting 

groove for installing the aluminum substrate along the axial direction. 

[0007] The two sides of the notch of the mounting groove are symmetrically extended inwards 

and set with a clamping slot. The distance between the inner side of the bottom of the 

mounting groove and the opposite side of the clamping slot is consistent with the thickness of 

the aluminum substrate . 

[0008] The two sides of the plane of the main heat strip are symmetrically extended outwards 

and set with connecting strips. The main heat strip is connected with the auxiliary heat strips 

through the connecting strips. 

[0009] Several cooling channels are arranged on the curved surface of the main heat strip 

along the axial direction. 

[001 O] The curved surface of the main heat strip and the outer arc-shaped surface of the 

auxiliary heat strips respectively coincide with the inner wall of the glass tube . The curved 

surface of the main heat strip and the outer arc-shaped surface of the auxiliary heat strips are 

respectively pasted and connected with the inner wall of the glass tube through the thermally 

conductive double-sided tape. 

[0011] Welding spots are arranged on the terminals of the wiring . The welding spots are 

directly welded with the pads on the PCB boards of the sub power supplies . The two sub 

power supplies are electrically connected through the pads on the PCB boards of the sub 

power supplies, the welding spots and the wiring . 

[0012] A holder is arranged in the lamp cap for clamping the end of the aluminum substrate . 

When the end of the aluminum substrate is clamped in the holder, the lamp cap is positioned 

in the circumference direction. 

[0013] The lamp cap is sleeved outside the end of the glass tube, and the PCB board of the 

sub power supply is located in the lamp cap . The components of the sub power supply are 

located in the end of the glass tube; Each lamp cap is connected with a pair of lamp cap 

copper pins, and one end of the lamp cap copper pins is electrically connected with the PCB 

board of the sub power supply. 

[0014] The power supply uses non-isolated power supply. 

[0015] Compared with the prior art, this Utility Model has the following advantages: 

[0016] 1) On the one hand, because the power supply is divided into two sub power supplies 

(the original power supply is divided into two parts), and the volume of a sub power supply is 

greatly reduced compared with the original power supply, so that the sub power supplies can 

be distributed at the ends of the glass tube . The sub power supply can be directly placed in 

the lamp cap instead of between the aluminum heat strip and the glass tube, which solves the 

heating problem of the power supply and the space occupation problem inside the glass tube; 
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On the other hand, the electrical connection of the two sub power supplies is directly 

completed through the wiring printed on the front of the aluminum substrate and the welding 

spots set on the wiring terminals and the pads on the PCB boards of the two sub power 

supplies, without the need to use wires. This structure saves space in the glass tube, so that 

the back of the aluminum heat strip installed with the aluminum substrate can be close to the 

inner wall of the glass tube. It not only extends the distance between the LED lamp beads and 

the light-emitting surface of the glass tube, improves the softness of the light emitted by the 

LED lamp beads, reduces the heating speed of the LED lamp beads, but also because the 

aluminum heat strip only needs to cooling the LED lamp beads, so the width of the aluminum 

heat strip can be designed to be relatively narrow under the condition that the LED lamp 

beads can be fully cooled , which can expand the luminous angle of the LED tube lamp and 

improve the light efficiency. 

[0017] 2) By dividing the power supply into two sub power supplies, and printing wiring on the 

front of the aluminum substrate, it solves the cooling , light softness, luminous angle, light 

efficiency and other issues . This structure is relatively simple and compact, safe and reliable . 

Figures Description 

[0018] Figure 1 is the overall outline structure diagram of the LED tubular lamp of the Utility 

Model; 

[0019] Figure 2 is the overall structure explosion diagram of the LED tubular lamp of the Utility 

Model; 

[0020] Figure 3 is an enlarged diagram of Part A in Figure 2; 

[0021] Figure 4 is the sectional diagram of Figure 1; 

[0022] Figure 5 is the right section sectional diagram of the LED tubular lamp of the Utility 

Model; 

[0023] Figure 6 is the left section sectional diagram of the LED tubular lamp of the Utility 

Model; 

[0024] Figure 7 is the axial diagram of the lamp cap of the LED tubular lamp of the Utility 

Model. 

Specific Enforcement Mode 

[0025] The Utility Model will be further described below with the figures and specific 

examples. 

[0026] As shown in the figures , this Utility Model provides an LED tubular lamp, which 

comprises a glass tube 1, a power supply, an LED light source module 3 arranged in the 

glass tube 1, an aluminum heat strip 4 and lamp caps 5 connected to both ends of the glass 

tube 1. The LED light source module 3 is composed of an aluminum substrate 31 and many 

LED lamp beads 32 arranged on the front of the aluminum substrate 31 . The power supply is 

divided into two sub power supplies 21 . These two sub power supplies 21 are horizontally 

distributed at both ends of the glass tube 1. On the front of the aluminum substrate 31 , wiring 

(not shown in the figures) connecting all LED lamp beads 32 is arranged (that is printing) . The 

wiring is arranged on both sides of several rows of LED lamp beads 32 . It replaces the wires 



Page 7 of 27

CN 203375312 U Specifications Page 4/5 

connecting the power supply. The welding spots (not shown in the figure) are arranged on the 

wiring terminals. The wiring terminals are directly welded with the pads of the PCB boards 22 

of the sub power supplies 21 through the welding spots . The two sub power supplies 21 are 

electrically connected through the pads, welding spots and wiring on the PCB boards 22 of 

the sub power supplies 21 . The back of the aluminum heat strip 4 sticks to the inner wall of 

the glass tube 1. The aluminum substrate 31 is connected to the front of the aluminum heat 

strip 4. For the LED tubular lamp with this structure , on the one hand, because the power 

supply is divided into two sub power supplies 21 (the original power supply is divided into two 

parts), and the volume of a sub power supply 21 is greatly reduced compared with the original 

power supply, so that the sub power supplies 21 can be distributed at the ends of the glass 

tube 1. The sub power supply can be directly placed in the lamp cap 5 instead of between the 

aluminum heat strip 4 and the glass tube 1, which solves the heating problem of the power 

supply and the space occupation problem inside the glass tube 1; On the other hand, the 

electrical connection of the two sub power supplies 21 is directly completed through the wiring 

printed on the front of the aluminum substrate 31 and the welding spots set on the wiring 

terminals and the pads on the PCB boards 22 of the two sub power supplies 21, without the 

need to use wires. This structure saves space in the glass tube 1, so that the back of the 

aluminum heat strip 4 installed with the aluminum substrate 31 can be close to the inner wall 

of the glass tube 1. It not only extends the distance between the LED lamp beads 32 and the 

light-emitting surface of the glass tube 1, improves the softness of the light emitted by the 

LED lamp beads 32, reduces the heating speed of the LED lamp beads 32, but also because 

the aluminum heat strip 4 only needs to cooling the LED lamp beads 32, so the width of the 

aluminum heat strip 4 can be designed to be relatively narrow under the condition that the 

LED lamp beads 32 can be fully cooled, which can expand the luminous angle of the LED 

tube lamp and improve the light efficiency. 

[0027] In this example, the aluminum heat strip 4 is composed of a long curved main heat 

strip 41 and two long arc-shaped auxiliary heat strips 42. The two sides of the plane of the 

main heat strip 41 are symmetrically extended outwards and set with connecting strips 43 . 

One auxiliary heat strip 42 is connected with one side of the main heat strip 41 through one of 

the connecting strips 43, and the other auxiliary heat strip 42 is connected with the other side 

of the main heat strip 41 through the other connecting strip 43 . Two auxiliary heat strips 42 

are arranged symmetrically . On the plane of the main heat strip 41 , there is a mounting 

groove 44 for installing the aluminum substrate 31 along the axial direction . The aluminum 

substrate 31 is installed on the middle position of the aluminum heat strip 4 through the 

mounting groove 44. The curved surface of the main heat strip 41 and the outer arc-shaped 

surface of the auxiliary heat strips 42 respectively coincide with the inner wall of the glass 

tube 1. The curved surface of the main heat strip 41 and the outer arc-shaped surface of the 

auxiliary heat strips 42 are respectively pasted and connected with the inner wall of the glass 

tube 1 through the thermally conductive double-sided tape . For installing the aluminum 

substrate 31 more easier, the two sides of the notch of the mounting groove 44 can 

symmetrically extended inwards and set with a clamping slot 45, and the distance d between 

the inner side of the bottom of the mounting groove 44 and the opposite side of the clamping 
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slot 45 is consistent with the thickness of the aluminum substrate 31 . In the actual design 

process, the vertical distance between the inner side of the bottom of the mounting groove 44 

and the opposite side of the clamping slot 45 can be slightly greater than the thickness of the 

aluminum substrate 31. When installing the aluminum substrate 31 , directly insert the 

aluminum substrate 31 into the mounting groove 44 through the groove end of the mounting 

groove 44. In this way, the aluminum substrate 31 is firmly clamped in the mounting groove 

44 through the clamping slot 45, which is very convenient for installation . 

[0028] In this example, several cooling channels 46 can be arranged on the curved surface of 

the main heat strip 41 along the axial direction . The cooling channels 46 can further improve 

the cooling performance of the aluminum heat strip 4. 

[0029] In this example, a holder 51 is arranged in the inner wall of the lamp cap 5 for clamping 

the end of the aluminum substrate 31 . During installation, directly insert the end of the 

aluminum substrate 31 into the holder 51, so that the end of the aluminum substrate 31 is 

clamped into the holder 51 . Through the cooperation of the end of the aluminum substrate 31 

and the holder 51 , not only the lamp cap 5 is connected with the glass tube 1, but also the 

lamp cap 5 is positioned in the circumference direction . 

[0030] In this example, the lamp cap 5 is sleeved outside the end of glass tube 1. In the actual 

processing, the inner wall of lamp cap 5 and the outer wall of end of the glass tube 1 can be 

bonded and fixed together through the existing thermally conductive adhesive . The PCB 

board 22 of the sub power supply 21 is located in the lamp cap 5. The components of the sub 

power supply 21 are located in the end of the glass tube 1; Each lamp cap 5 is connected 

with a pair of lamp cap copper pins 52, and one end of the lamp cap copper pins 52 is 

electrically connected with the PCB board 22 of the sub power supply 21 . 

[0031] In this example, the glass tube 1 directly uses the common glass tube sold in the 

market; The power supply can be either isolated or non-isolated power supply. 

[0032] We have carried out application experiment for the LED tubular lamp (22W) with this 

structure. The experimental results are as follows : good cooling effects, light quantity ;,, 

20001 m, with an average life of 25000 hours. The LED tubular lamp with this structure can be 

used for LED tubular lamps with higher wattage . 
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?fr~ s'-] r Et!.iiffi B'-J PCB t& Et!_~j:£ o 

10. t~ffltJllJ ~ * 9 ?fr~ s'-]-fip LED ff %1T, ;ttt1fil{E T ?fr~ s'-] Et!.iiffi*ffl ~~~i% /itJ Et!.iiffi 0 
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tf * ®! ±t 
[0001] *~Jtj ffi~1.& ,&-,f~ LED 1:T $!_, jtJt~1.& &-,f~ LED ff %1:T o 

::lt..sa!..-1-±....,_ 
l=l :r-. 1.X. /J',. 

1/4 -91 

[0002J ll'm=tf LED P-?, sJHt*s{] rWiiliZ~, LED ff%tr 1l~ P-?, ~:31:;~ e.~~mif & 0 1tms{] 
LED ff %1:T -f.Ix'E1t57ef$:, 'ia:j[ y]t 1,$: P'1 ITT LED j\:;~;j:Jj_§_fO ~~tJHtJ::, 'ia:j[ y7e,f,$:W)ftiffi B{]ffl 
M1:T~,7e,f,$:~~rn-~ffitiOO~~~%ITTffl~m~~~-~-tiOO~~~%ITT~~~ 
C~~@?i~~) ffl!fl-~11Hf~t_§_]Jx;o i3:#1½mITT LED ff%1:Trn rffl~f1Jf£~jf-~, ~Jlt~i~JE 
'Ji.~~*, -f.Ixtl m r ~ ~-1, §e: 1MzJJx; rWi ~f $ITT~~~!%~ ~ ~, 1.§ i3: H~ %~ ornJ LED ff% 1:r s{] • 
1:T :3\:;~f o 
[ooo3J § fu, $00 _t iliif-1,y LED 1:r J'lrffl'itiH!Hll±l 7e14?~U§ ~1J\l:flz.f/i,Jff ITT LED ff%1:T o 
i3:# LED ff %1:T 'E1t5:flz.f/i,lff, :flz.f/i,lff P'1 'ia:j[1f ffl~f~Jf£~, LED j\:;~;j:jj_§_, ~~t_§_ 1tJ::fOiiti 
ffl!fHT ~ M ft/m ITT @ti O r~ ITT]' i3:# ~JHJ;J ITT LED ff% 1:T #R ~ r IP]~ : -JJ 00' ~ T {E ffl ~ 1~ 
~~~:flz.fli,lffz~~'ia:~~ffl#~iittffl~H~Wi~ITT@~,~~~~-~ffl~m~~~ 
:flz.f/i,jff ITT pq ~~li!i!l, rm i3:1l%1t:1~ LED 1:TJ;U§x-f:flz.f/i,jff s{] iZJ\:; 001i!§Jii~ili, -1,1,£%~01nJ LED 

tnilZl±l ITT:3\:;tiITT*fO,li, rm El.% @i:v: LED 1:nt·lRillZf~ ;J°j -JJOO' rn r•-tt~f~R §E:# 
ffl ~f~Jf£~, ~Jltffl ~f~Jf£~ s{] ~liR -t~*-1'§e:1~11~1lP~, 1El. ~!Jo~ffl ~f1Jf£~ s{] ~li 
~~. !J!lj ~1}~ 01nJ LED ff%1:TB{]iZ:3\:;~,li ;.tlt)'r, rn T~~t_§_1tJ::'ia:j[ yffl~f~Jf£~~:flz.f/i,lffZ 
l'aJ, ~.tlt% @i:V: ~~t_§_ 1tJ::·lRillZi~ o 

£PFJp;j~ 
[ooo4J *~ffl ffi~pfr~~tp}{ ITTtl* IP1~~:r::1ft-,f~~iHJ;JfaJ ~~<f, I 1l'Ji.-i: J:iJ#, l=i:3\:; 
ti*fO,iZ:3\:;~,lij(,j\:;~frWJB{] LED ff%1:r o 
[0005] *~ffl ffi~~!pj{__t~tt* IP] ~J=ifr*ffl s{]tl*n~~ :- ,f~ LED ff%1:T, 'E1t5:flz.f/i,l 
ff,~~' 'ia:j[ T?fr~ s{] :flz.f/i,jff pq s{] LED jl:;~tft_§_fOffl ~f~~~,&iiti T?fr~ s{] :flz.f/i,lff ITT 
Wi ftim ITT1:T ~, J=ifr~B{] LED :3\:;~;J;Jj_§_ rnffllH&& 'ia:j[ rJ=ifr~B{]ffllH&ITT iEOO _t ITT:$:li!.m LED 1:T 
~ffl~,Jt~fil{Erm~ITT~~*M~Wi$*T~~,Wi$*m~ITTT~~*~rm~ITT 
:flz.f/i,jff ITTWift/m, ?fr~ s{]ffllH& ITT iE 00 _t ti~~if $ tiJ=ifr1f m~ ITT LED 1:TI*ITT~ti, ?fr~ s{]~ 
tis{] ft/m ~ * gu ~Wi $ * J=ifr~ s{] r ~ ~ s{] Pcs t&liJt ii tt, J=ifr~ s{] m ~ J~ ~ s{] ~ oo ~ J=ifr~ s{] 
:flz.f/i,j ff s{] pq ~ ~~i;-, J=ifr~ s{] m¥t&iitt r J=ifr~ s{] ffl ~ J~ ~ s{] iE oo _t 0 

[~6J m~ITT~~m~rn*~~oo1;t;:~ITT±~m~~Wi~*~~%1;t;:~ITT~~m~m 
~.WJ~m~ITT~~m~xt~'ia:j[rm~ITT±~m~ITTMOO,m~ITT±~m~ITT~OO_tfil 
~~H'ia:1ffflr'Ji.•m~ITTffl¥~ITT'Ji.•Mo 
[0007] m~ ITT'Ji..fflITT ffl D s{]WJ 1~~x,f,f$ ~ pq M1$'ia:j[1f-t~' m~ ITT'Ji..fflITT ffl JI£ P'11~~ 
OO~m~ITT-t~ITTfflxtITT- 0000z~ITTffi~~m~ITTffl¥~ITT~li-~o 
[ooosJ J=ifr ~ s{] ± ~ J~ ~ s{] ~ oo s{] WJ 1~~M1$ ~ jf-M 1$ 'ia:j[ 1f iitt ~, J=ifr~ s{] ± ~ J~ ~~tt 
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m~~~*~~m~~~~~~~* -
[ 0009 J fofr ~ 81 ::t ~ 1~ ~ ITT aa oo -1 %Hru rPJ H 'ia: 1f ~rt-'i'-~ 1~ ii m:. 
[0010J ?fr~ ITT ±~f~~ ITT aa OOlPM~ ITT~~f~~ITTjHJ[Jf~ 00 :5t grJ ~ J5fr~81Ilz:WJff 81 pq 
~ ffl 0m ii-, Jifofr ~ ITT ::t ~ 1~ ~ ITT aa ctn tr-r fofr ~ 8~ ~ ~ 1~ ~ ITT jf-51[% ctn* JJrJ ii li ~ 1~ ~ctn~~ 
m ~ 81 IJz:WJ ff 81 pq ~ fi1i m~ ~:t:t . 
[001 n fofr~ ITTTh~ 81 ftffil:Y- -1 'ia:j[1f m1-,~, fofr~81m'- -~~ fofr~ ITT r ~~ ITT PcB t&-1 ITTm1-:m: 
J[:fim'-:f:£, M fm:B- ?fr~81 r ~~iili?fr~ ITT r ~~ITT PCB tl:z-1 ITTm'-:m:, ?fr~81m'-,~,&J5fr~ 
ITTTh~ ~~:tt . 
[ 001 2] m ~ 81 H * pq 'ia: j[ 1f ffl T -t tt ?fr~ ITT ffl ¥ tl:z ITT ftffil * ITT -t ~ ' m ~ 81 ffl £ tl:z 81 ftffil * 
-t*-Fm~ITT-t~pq~M~ITT:l:J:Y-tr~~~rPJ-1~~~m. 
[0013] M~ITTH :Y-~:tt-F ?fr~ITTIJz:WJff 81ftffil:Y-jf-' Ji?fr~ITT T ~~ ITT PCB t&m-F fofr~ITT 
:l:J:Y-pq,M~ITTT~~ITT~ft#m-FM~ITTilz:WJffITTftffil:Y-pq ;&~m~ITT:l:J:Y--1~*1f­
xr:l:J :Y-fl~tr ,fofr~ITTH :Y-fffr1HITT-ftffil~J5fr~81r~~ITT PCB t&~~:tt . 
[0014J m~ITT ~~*ffl ~~Fii%-;@; ~~. 
[ 001 5] ~ :l:J/l 1f ttuttffl rt ' * ~ ffl ©T :ru! ITT 1Jt -~RT : 
[0016] l ) -~oo, EE T~~ ~~:B-~f,5,\(;vJifm:B-r ~~. ~D~~mi: ~~- :B- J-J = , ffij - ,'j'--y ~~ 

ITT fti:lRfflxr-F mi:~~ fti:lR**~ ,J,' JZ:t'f: r ~~~tJ:iJ ~*;{ff -f-Ilz:WJ ff ITT ftffil @W' J:iJ ~][:ft~~ 
r ~~~m-FH :Y-17'1, ffij~ffl~n~-Fffl~f1~~Ilz:WJffz fi3J, Ml:R T ~~ITTiZt~ 1°]~, ili~f 
~TIJz:WJffpqfm~~~ffl~~;~-~OO,vJifm:5tr~~ITT~~*iiliffl£~ITT~00-1~ 
,1u1JB1;fff~ ~,& 'ia:j[ -F Th~ 81 ftffil:Y- ITTm'- -~ ~vJi:tm:B- r ~~ ITT PcB t&-1 ITTm'-:m:J[:ttm1-:tt 3'c,5x;, 
ffiJ~~Th'ia:~~.3z:#~~~~TIJz:WJffpqITT~~.~ffl~~ffl£~ITTffl~~~ITT~OOJ:iJ 
~~m~IJz:WJff ITT pq ~. ~1>l1ilH T LED :/:J I5t~IJz~ff 81iZYt00z l'i3JITTm~-;@i ' tl1%'i T LED :J:J r;t 
iZtll 81Yt~ITT* fP/_i, ~~1l~ T LED :l:Jr5t81iZ1~:i!/_i, ffiJ ~ EE -Fffl~1~~ ,R ~ jJ LED :/:JI;t ~ 
11, IEIJlttr1iiiE LED H ri1~¥1J JE:B- 81 ~1~'~im rm~ t1~ITT ~Jl'.R-t ar ~ 'ia:it ITT t:tt1 ~, 
3z::r'f: ar-r-* LED ff %:J:J 81lZYtifJ Jl'., 1~ra1JYt~ . 
[0017] 2) iili~~ ~~ :B-~f ,5,\(;vJi~T ~~' ffRffl£t&ITT ~ 00 _t En,1u1J;{ff~' ~i>l~nk T ~ 
f~,jt~* ;fP/_i, iZ:3~JfJ/_i,jt~~ loJ~, ffiJ~~t~$xJ-JM ~~1J, I 11:~3':: aJ-3. 

~1100 iR.~J=l 
[0018] 00 l jJ )$:~ffl ©f :ru!81 LED ff %:1:J ITT~'Ji$:jf-%~t~/J'~ 00 ; 
[0019] 00 2 jJ)$:~ffl©r:ru!81 LED ff%:1:JITT~ff~t~~w/J'~oo; 
[0020] 00 3 J-JOO 2 r=j=i A fm:5t81n2*/J'~oo ; 
[0021] 00 4 J-JOO l 81 tr-Hm/J'~oo; 
[0022] 00 5 jJ)$:~ffl©r:ru!81 LED ff %:1:JITTkltli¼OO S-Hm/J'~oo; 
[0023J oo 6 J-JJ1s:~ffl©r:ru!81 LED ff %HITT t:c1ll¼OOS-Hl/J'~oo; 
[0024J oo 7 J-JJ1s:~ffl©r:ru!81 LED ff %H81:1:T:Y-81mfffe.1J~ ~oo . 

~ ~~ 1ftff JJ" A. 
[0025J ~ r~ii-llftOO~Mfifgux,t J$:~ffl ©r:ru!1t:Uf-~WtHlW!~. 
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[0026] *~ J:!=Hmi tr~H:l B"J - 1~ LED fi%1T, 90 mffr/)\' Jt~ti'5:flz:W,jfi 1, itv,ITT, i&j[ T:flz:W,j 

tr 1 pg s":l LED Jt~tttl3. 3 loffllfx:f-¾~ 4 l2JAii*T:Fiz:W,jfi 1 s"Jr}ij ft/m s":!H ~ 5, LED jt~tttl3. 
3 EEffl¥tfi 31 Ai&j[Tffl¥tfi 31 B"JlEffi-1ITT$!l!~ LED ini 32 £13.fi>G, it~:5.r~~j,Jr}ijfffHtr 
it~ 21, M w * r it~ 21 t.l fP1 * :m T :Fiz:W,j tr 1 s"J M ft!m , ffl¥t.& 31 s"J lE 00-1 tif:fff ~ ce~ i::n ,,1p1J 
~)$*?Jr~ LED in:i 32 B"J:fff~ cm 9'l *7)\ tll), ;{ff ~tif:fff Tif=ftif LED n ri 32 B":!Mtff!IJ, ;{ffti 
ff{~ T ii* it~ITT @~, ;{ff~ B"J ft/m ~_t i&j[~~}.~ cm 9'l *~ tll ), ;{ff~ B"J ft/m~ Jmli~,1.~l:cj 
rit~ 21 ITT PCB t& 22 -1B"J~:m:J[*~*' Mfm:5trit~ 21 Jmlirit~ 21 B"J PCB t& 22 _t 

B"J~:m:,~,811 ;{ff~ itii*, ffllfx:f-¾~ 4 ITT~ffi l:cj:flz:W,ifi l B"J pg ~~~i5-, ffl¥t.& 31 .ii* Tffi 
lfx:f-¾~ 4 B"JlEffi-1 o i3:#~i!ft~B"J LED fi%H, - Jr ffi, EE Ti~ it~:5t~~fi>GMtffl:5tr it~ 21, 
e~i~ ~ it~- * 7'J =, rm - ,tf it~ 21 s"J 1*1'5Hl=!xtT ~ it~1*19':1'::1':~ 1J,, is:t+ r it~ 21 
!Wt aJ l2J :5.f ;{ff T:flz:W,ifi 1 s"J ft/m iff!IJ, PT l2JJ[ *i~ r it~ 21 5:n.£ TH~ 5 pg, rm~ ffl :tz n.£ Tffi If,( 
f-¾~ 4 l:cj :flz:W,jfi l z. fs], ~n.k: T it~B"J ~f-¾ IP]~' ili~n.k: T :flz:W,jfi l pg w~ fB] 6 ffl IP]~ ; JS 
- Jr ffi, M W:5.f Tit~ 21 B"J itii*lmliffl¥t.& 31 ITT lEffi-1 i::n,,1p1JB{];{ff~ l2J A i&j[ T:fff tiITT 
ftlm~B"J~,81:cjrijfm:5.f r it~ 21 B"J PCB t& 22 -1B"J~:m:J[*~*5cfi>G, rmx~:fffi& @~, is:1~ 
~~~~T:flz:W,ifilpgITT~~.~ffl:tz~ffl¥t&.31ITTffllfx:~~4ITT~ffiPTl2J~~:flz:W,jfil 
s"J pg~, ~1.x 113l T LED in:i 32 l:cj :Fiz:W,j tr 1 s"J ~Jt ooz rBJ s"Jje;@; , m ~ T LED n ri 32 ~ tll 
ITTjt~B"J*;fO,li, ~~1l~ T LED tn:;t 32 B"J~f-¾it&, rm§.EE Tffilfx:f-¾~ 4 ,R ~j,J LED tn:;t 32 
lfx: f-¾, ~ .ut tE 1i iiE LED in:i 3 2 1~ i1J JE * s":l lfx: fMilf m rm lfx: t-¾ ~ 4 s":l s[ 1t R --t-ar l2J Bl tt ITT l~ 
!€5( ~ , i3:tfaJtf j( LED fi %1TITT~jtjij,(i, m f,';jjt ~~ o 

[ 0021 J tE Jts: ~ hTh f§IJ c:j::i , ffl If,( f-¾ ~ 4 EE * ~ atJ ffi 1* ~!Jt B"J ± If,( f-¾ ~ 41 ;fo M ,t *~~JR% 1*~1Jt ITT 
toolfx:f-¾~ 42 fl3.fi>G, ±lfx:f-¾~ 41 B"J'fffiB":!Miff!iJxtftfPJjrfil1$i&j[~ii*~ 43, -,ttoolfx:f-¾ 
~ 42 JmliJt:c:j::i - 'i""ii*~ 431:cjilfx:f-¾~ 41 s"J - f~Uii*, §5-,ttoolfx:f-¾~ 42 Jmli§s - ,t 
ii*~ 43 l:cj ±lfx:f-¾~ 41 s"J §5 - f~Uii*, rij,ttoo lfx:f~~ 42 xtfti&j[, ±lfx:f~~ 41 ITT 'f ffi-1 
ill!wl fPJ Hi&~ ffl T5:~ffl¥t&. 31 s"J:tz~ffl 44, ffl¥t& 31 Jmli:tz~ffl 44 :tz~ Tffilfx:f-¾~ 4 
B"J 9'l fs] ifz: j[ _t , ± If,( f-¾ ~ 41 B"J aE ffi ;fO too If,( f-¾ ~ 4 2 B"J j r ~R % ffi :5t JJIJ l:cj :flz :W,i fi l ITT pg ~ ffl OZJJ 

i5-, Ji± /f,(f,¾~ 41 ITT aE 00 ;fotoo /f,(f,¾~ 42 B"Jjr~R% ffi JtJJIJ}m,ufJ)l~ ITT @f-¾XX ctii Jfx: l:cj :flz:W,jfi l 
s"J pg ~fi1i~~ii*o j,J{tffl¥t.& 31 :tz~~j,J:nf!, aJ tE:tz~ffl 44 ITTffl □ B":!Miff!Uxtft fPJ pg fil 
1$i&j[~-t~ 45, #{t:tz~ffl 44 B"JfflJ1£pg'{g!ljffil:cj-t~ 45 B"Jt§xt s"J - iff!Ucttiz.fs]B"Jje~ d l:cj 
ffl ¥ t.& 31 ITT /]J: ,Ii- i,: , tE ~ ~j Bl i-t .ct ti c:j::i - f.J9: aJ {t :tz ~ ffl 4 4 s"J ffl Ji pg iff!U ffi l:cj -t ~ 4 5 ITT ffl 
xt s"J - iff!Uffiz.rsJs":lfilHge~ mt:1':Tti§£t.& 31 s"J/]J:&, :tz~ffl¥t.& 31 atJ[*i~ffl¥t.& 31 it 
.u 5: ~ ffl 4 4 B"J ffl ft/m iff!Htu A 5: ~ ffl 4 4 pg e ~ PT , i3: ti ffl £ t.& 31 Jm li-t ~ 4 5 *~ u~H-& fBt-t {E 5: 
~ffl 44 pg, :tz~~F~n f! o 
[ 002s J tE Jts: ~ hTh f§IJ c:j::i , ·ar tE ± lfx: f-¾ ~ 41 s"J atJ ffi _till twJ fPJ 3f Bl~ $ 'i"" lfx: f-¾ Jm ii 46 , lfx: f-¾ Jm 
ii46ITTi&j[PTill- Wm~ ffllfx:~~4ITTlfx:~tt~ o 
[0029J tEJts:~W!f§IJ c:j::i, H ~ 5 ITT pg ~_t i&j[~ ffl T-tttffl¥t& 31 ITTftlm~ITT-t&: 51, :tz~ 
atJ[*i~ffl¥t.& 31 s"Jft/m~ffiA-t&: 51 pgftffl¥t.& 31 s"J ft/m~-t*T-t&: 51 pg, Jmliffl¥ 
t.& 31 ITT ft/m ~ lcj -t &: 51 B"J Elie i5- , ~ 1.x ~ :EJJl T ii* H ~ 5 l:cj :flz :W,i fi 1 B"J 11: ffl , rm §. {t 1~ H ~ 5 
tE I@ )ffJ Jr fP1 _t ~ :EJJl T IE ifz: o 
[0030J tEJts:~ W!f§IJ c:j::i, H ~ 5 ~* T:flz:W,ifi l ITTftlm~jr, ,?'E~~j~lilifi c:j::i aJ JmlifJJl~ ITT 
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~~~*~~'.}:J~5~~~~~~ff l ~-~#~~*~~~-~.~T~-2 l ~Prn~ 

221:flf-1:J~ 5 ~, r~• 21 sf.J5t;ff1tf:1ilr~~ff 1 sl.Jftml~~ ;~~1:J~ 5 _t:iit:t1f- x11:J 
~iflilH 52 , 1:J ~iflilH 52 sf.J - ftml~ T ~- 21 Er'J PCB ,r& 22 ~:iitio 
[0031] ~*'.?t&1J!fff1J c:j=i, ~~ff 11f.t:l7ttJ=IH!Ji;sf.J11tJ;JTisf.J~~ff ; ~-J:iJ7ttJ=IH~~ ~-, ill 
J:tJ ~*m ~~~~ ~• o 

[ 0032] x1 i3: ;f~ f;~ t1;1 Bf.J LED ff % 1:J ( 22W) ill 1T @ m ~ ~~L ~ ~~ f;~ * : ~ ~:¾ Fl ~f' jt i,ifi • 
?: 20001m, SjZH-J~-6p]E 25000 1J\at ~_to i3:;f~f;~t,~Bf.J LED ff:%1:JJ:iJ@ffl T _fJ§'JrL~Bf.J LED 
ff%Ho 
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