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(57) Abstract 

The invention relates to the technical field of LED lamp manufacturing, 

particularly to an LED fluorescent lamp with an LED substrate at the 

bottom of a PC tube. The LED fluorescent lamp comprises an LED 

substrate, a reflective film, a plurality of LED beads arranged on the LED 

substrate, a plastic tube, end caps and power panels, wherein an LED 

substrate fixing slot is opened at the bottom of the plastic tube, an LED 

substrate is arranged inside the LED substrate fixing slot, the left and right 

sides of the LED substrate are fixed with convex LED substrate pressing 

pieces, respectively, the two LED substrate pressing pieces are arranged 

at the inner bottom of the plastic tube, and reflective film fixing slots are 

arranged in the middle parts of the left and right sides of the plastic tube. 

Compared with the prior art, the present invention has the following 

advantages: A plastic tube and an aluminum structure plate are used 

comprehensively, which are characterized by low cost, simple assembly, 

effective heat dissipation and uniform luminance; the reflective film is 

pasted on the surfaces of the substrate and the plastic plate to avoid light 

strip distribution of LED point light sources, which causes uneven light 

m1xmg. 
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CN 103672530 A Claims 1/2 

1. An LED fluorescent lamp with an LED substrate at the bottom of a PC tube, comprising 

an LED substrate, a reflective film, a plurality of LED beads arranged on the LED 

substrate, a plastic tube, end caps and power panels, wherein an LED substrate fixing slot 

is opened at the bottom of the plastic tube, an LED substrate being arranged inside the 

LED substrate fixing slot, the left and right sides of the LED substrate being fixed with 

convex LED substrate pressing pieces, respectively, the LED substrate clinging to the 

bottom of the plastic tube, the two LED substrate pressing pieces being arranged at the 

inner bottom of the plastic tube, reflective film fixing slots being arranged in the middle 

parts of the left and right sides of the plastic tube , a plurality of through holes matched 

with the LED beads being opened in the middle part of the reflective film, two bending 

lines being arranged on the two sides of the through holes, the middle part of the reflective 

film clinging to the LED substrate, the plurality of LED beads being exposed through the 

plurality of through holes , the left part and the right part of the reflective film being folded 

along the bending lines into V-shaped structures, the left end of the reflective film being 

arranged inside the reflective film fixing slot on the left side of the plastic tube, and the 

right end of the reflective film being arranged inside the reflective film fixing slot on the 

right side of the plastic tube. 

2. The LED fluorescent lamp with an LED substrate at the bottom of a PC tube according to 

claim 1, wherein each of the two ends of the LED substrate is provided with a plurality of 

rectangular solder joints, the bottom of the side of each power panel adjacent to the end 

cap being provided with a plurality of rectangular solder joints, and the LED substrate 

being connected to the power panels by means of the solder joints. 

3. The LED fluorescent lamp with an LED substrate at the bottom of a PC tube according to 

claim 1, wherein solder faces are arranged on the upper surfaces of the two ends of the 

LED substrate, a solder face being arranged on the side of each power panel adjacent to 

the end cap, a groove being opened on each power panel, the LED substrate passing 

through the groove, the LED substrate solder face intersecting with the power panel solder 

face at an angle of 90°, and the intersection surface being soldered to achieve quick 

electrical connection between the LED substrate and the power panel. 

4. The LED fluorescent lamp with an LED substrate at the bottom of a PC tube according to 

claim 1, wherein the top of the plastic tube is made of atomized transparent PC material, 
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and the bottom being made of opaque PC material. 

5. A method for installing the LED fluorescent lamp with an LED substrate at the bottom of 

a PC tube according to claim 1, wherein the method comprises the following steps: 

a. assembly of the LED tube and the reflective film: a plurality of through holes matched 

with the LED beads being opened in the middle part of the reflective film at an equal 

distance, two bending lines being arranged on the left and right sides of the plurality 

of through holes, gluing areas being arranged on the back of the reflective film, the 

middle part of the reflective film being pasted to the LED substrate, then the reflective 

film being bent along the bending lines, and the two sides of the reflective film being 

bent to an angle with the horizontal plane to facilitate the assembly of the reflective 

film, the LED substrate and the plastic tube; 

b. assembly of the LED substrate and the plastic tube: the LED substrate being inserted 

into the plastic tube along the LED substrate fixing slot on the plastic tube, the 

reflective film being inserted into the plastic tube along the reflective film fixing slots 

on the plastic tube, and the LED substrate pressing pieces on the plastic tube 

generating an elastic deformation to tightly press the LED substrate into the LED 

substrate fixing slot; 

c. connection of the power panels: solder faces being soldered on the upper surfaces of 

the two ends of the LED substrate, a solder face being soldered on the side of each 

power panel adjacent to the end cap, a groove being opened on each power panel, the 

LED substrate passing through the groove, the LED substrate solder face intersecting 

with the power panel solder face at an angle of 90°, the intersection surface being 

soldered to achieve quick electrical connection between the LED substrate and the 

power panel, and the two end caps being glued to the two ends of the plastic tube. 
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CN 103672530 A Description 

LED FLUORESCENT LAMP WITH AN LED SUBSTRATE AT THE 

BOTTOM OF A PC TUBE 

[TECHNICAL FIELD] 

1/7 

[0001] The present invention relates to the technical field of LED lamp manufacturing, 

particularly to an LED fluorescent lamp with an LED substrate at the bottom of a PC tube. 

[BACKGROUND ART] 

[0002] LED fluorescent lamps typically use CREE and AOD ultra-bright LED white light as 

a light source, the housings are typically made of acrylic/aluminum alloy, and the lamp shades 

are made of PC tubes, which are resistant to high temperatures up to 135°C. LED fluorescent 

lamps are the same as conventional fluorescent lamps in terms of overall dimensions, with the 

length being 60 cm, 120 cm or 150 cm. Compared with incandescent lamps, LED fluorescent 

lamps have the advantages of having high color rendering and a long life and being safe, reliable, 

environmentally friendly, durable and versatile, but they universally have the defects such as a 

large gap between the actually achievable luminous efficiency and the theoretical luminous 

efficiency, a large gap between the actually achievable life and the theoretical life, and a large 

gap between the actually achievable luminous attenuation and the theoretical luminous 

attenuation and are expensive, not conducive to market promotion. 

[0003] A Chinese patent with an application number of 200920133423 .5 discloses an LED 

fluorescent lamp with a high luminous efficiency, comprising an LED light source, a light 

transmitting piece arranged on the periphery of the LED light source, and an LED lamp panel 

for mounting the LED light source. The LED lamp panel is fixedly mounted inside the light 

transmitting piece, a reflective layer of the lamp panel is arranged on the surface of the LED 

lamp panel, on which an LED light source is mounted, most of the light emitted from the LED 

light source is uniformly emitted out from the light transmitting film of the light transmitting 

piece, while part of the light is reflected back into the light transmitting piece, and then reflected 

by the reflective layer of the LED lamp panel and emitted out through the light transmitting 

piece, thereby improving the luminous efficiency of the entire fluorescent lamp, but there is still 

a large room for improvement, and the lamp panel is mounted in the middle, resulting in a poor 
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atomization effect and not considering the problem of poor heat dissipation. 

[0004] The patent with an application number of 200920295940.2 discloses an LED 

fluorescent lamp with a high luminous efficiency, comprising a lamp shed, and an aluminum 

radiating pipe, at two ends of which light reflecting surfaces are provided and above which a 

PCB substrate with an LED chip is provided. Two sets of light reflecting surfaces are added on 

the two sides of the light-emitting surface of the LED chip radiating pipe. The light emitted 

from the LED chip is partially refracted by the lamp shed, then is reflected by the light reflecting 

surfaces and then radiates externally to improve the luminous efficiency of the lamp , but the 

aluminum radiating pipe is expensive, the insulation requirements in the safety regulations are 

low, the design position of the PCB substrate results in a poor atomization effect and there is 

also the problem of diffuse reflection of a point light source. 

[0005] The patent with an application number of 201210013164.9 previously applied for by 

our company discloses an LED fluorescent lamp, comprising a lamp shed, LEDs, a reflective 

film, a printed circuit board and a lamp holder. The plurality of LEDs are arranged on the printed 

circuit board. The reflective film is distributed on the entire light-emitting surface of the LEDs 

except the light-emitting points of the LEDs, or a highly reflective material is sprayed or printed 

on the surfaces of the LEDs, and the insulating layer and the circuit layer of the aluminum 

substrate are directly laminated on the aluminum radiating lamp holder to form an integral 

structure of the printed circuit board and the lamp holder. This patent solves the problems of 

low light transmittance of the PC lamp shed of the LED tube, uneven brightness and poor heat 

dissipation, but there are many LED beads, the cost is high and the atomization effect can be 

further improved. This product is the first-generation product of our company. 

[SUMMARY OF THE INVENTION] 

[0006] The objective of the present invention is to overcome the defects of the prior art, solve 

the problems of high cost, difficult heat dissipation, uneven light mixing and a poor atomization 

effect, and provide an LED fluorescent lamp with an LED substrate at the bottom of a PC tube. 

[0007] In order to achieve the foregoing objective, an LED fluorescent lamp with an LED 

substrate at the bottom of a PC tube is designed, comprising an LED substrate, a reflective film, 

a plurality of LED beads arranged on the LED substrate, a plastic tube, end caps and power 
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panels, wherein an LED substrate fixing slot is opened at the bottom of the plastic tube, an LED 

substrate is arranged inside the LED substrate fixing slot, the left and right sides of the LED 

substrate are fixed with convex LED substrate pressing pieces, respectively, the LED substrate 

clings to the bottom of the plastic tube, the two LED substrate pressing pieces are arranged at 

the inner bottom of the plastic tube, reflective film fixing slots are arranged in the middle parts 

of the left and right sides of the plastic tube, a plurality of through holes matched with the LED 

beads are opened in the middle part of the reflective film, two bending lines are arranged on the 

two sides of the through holes, the middle part of the reflective film clings to the LED substrate, 

the plurality of LED beads are exposed through the plurality of through holes , the left part and 

the right part of the reflective film are folded along the bending lines into V-shaped structures, 

the left end of the reflective film is arranged inside the reflective film fixing slot on the left side 

of the plastic tube, and the right end of the reflective film is arranged inside the reflective film 

fixing slot on the right side of the plastic tube. 

[0008] Each of the two ends of the LED substrate is provided with a plurality ofrectangular 

solder joints, the bottom of the side of each power panel adjacent to the end cap is provided with 

a plurality ofrectangular solder joints, and the LED substrate is connected to the power panels 

by means of the solder joints. 

[0009] Solder faces are arranged on the upper surfaces of the two ends of the LED substrate, 

a solder face is arranged on the side of each power panel adjacent to the end cap , a groove is 

opened on each power panel, the LED substrate passes through the groove, the LED substrate 

solder face intersects with the power panel solder face at an angle of 90°, and the intersection 

surface is soldered to achieve quick electrical connection between the LED substrate and the 

power panel. 

[0010] The top of the plastic tube is made of atomized transparent PC material, and the 

bottom is made of opaque PC material. 

[0011] A method for installing the foregoing LED fluorescent lamp with an LED substrate 

at the bottom of a PC tube, wherein the method comprises the following steps: 

[0012] a. assembly of the LED tube and the reflective film: a plurality of through holes 

matched with the LED beads are opened in the middle part of the reflective film at an equal 

distance, two bending lines are arranged on the left and right sides of the through holes, gluing 

areas are arranged on the back of the reflective film, the middle part of the reflective film is 
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pasted to the LED substrate, then the reflective film is bent along the bending lines, and the two 

sides of the reflective film are bent to an angle with the horizontal plane to facilitate the assembly 

of the reflective film, the LED substrate and the plastic tube; 

[0013] b. assembly of the LED substrate and the plastic tube: the LED substrate is inserted 

into the plastic tube along the LED substrate fixing slot on the plastic tube, the reflective film is 

inserted into the plastic tube along the reflective film fixing slots on the plastic tube, and the 

LED substrate pressing pieces on the plastic tube generate an elastic deformation to tightly press 

the LED substrate into the LED substrate fixing slot; 

[0014] c. connection of the power panels: solder faces are soldered on the upper surfaces of 

the two ends of the LED substrate, a solder face is soldered on the side of each power panel 

adjacent to the end cap, a groove is opened on each power panel, the LED substrate passes 

through the groove, the LED substrate solder face intersects with the power panel solder face at 

an angle of 90°, the intersection surface is soldered to achieve quick electrical connection 

between the LED substrate and the power panel, and the two end caps are glued to the two ends 

of the plastic tube. 

[0015] Compared with the prior art, the present invention has the following advantages: A 

plastic tube and an aluminum structure plate are used comprehensively, which are characterized 

by low cost and simple assembly and meet the insulation requirements of the safety regulations 

compared with an aluminum radiating structure, and are characterized by effective heat 

dissipation and uniform luminance compared with a conventional totally-plastic tube; the design 

of a reflective film pasted on the surfaces of the substrate and the plastic plate avoids light strip 

distribution of LED point light sources, which causes uneven light mixing; the LED substrate 

sinks and clings to the bottom of the plastic tube and can transfer the heat of the LED substrate 

to the plastic housing, the width of the LED substrate can be reduced, too , and the sinking 

reduces the distance between the light-emitting point and the PC lamp shade on the top , solves 

the problem of poor atomization effect, increases the distance between the LED beads, reduces 

the quantity of the beads and the area of the PCB and significantly reduces the cost; the solder 

faces of the LED substrate and the power panels are directly soldered, and the adoption of this 

quick electrical connection method features low cost and convenient and simple assembly and 

is conducive to market promotion. 
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[BRIEF DESCRIPTION OF THE DRAWINGS] 

[0016] Fig. 1 is a structural view of an LED fluorescent lamp with an LED substrate at the 

bottom of a PC tube provided by the present invention; 

[0017] Fig. 2 is a schematic structural view of an LED substrate and a reflective film in the 

present invention; 

[0018] Fig. 3 is a schematic view of the assembly of an LED substrate and a reflective film 

in the present invention; 

[0019] Fig. 4 is a structural view of an LED substrate and a plastic tube in the present 

invention; 

[0020] Fig. 5 is a schematic view of the assembly of an LED substrate and a plastic tube in 

the present invention; 

[0021] Fig. 6 is a structural view of power panels in the present invention; 

[0022] Fig. 7 is a schematic view of the assembly of power panels in the present invention; 

[0023] In the figures: 1. end caps 2. power panel 3. LED substrate 4. LED bead 5. reflective 

film 6. plastic tube 7. through hole 8. bending line 9. gluing area on the back of the reflective 

film 10. reflective film fixing slot 11 . LED substrate fixing slot 12. LED substrate pressing piece 

13. solder joint; 

[0024] Fig. 1 is designated as a drawing of abstract of the present invention. 

[DETAILED DESCRIPTION] 

[0025] Below the present invention will be further described by referring to the 

accompanying drawings. The structure and principle of this device are obvious to those skilled 

in the art. It should be understood that the embodiments described herein are intended to explain 

the present invention only and not to limit the present invention. 

[0026] Embodiment 1 

[0027] As shown in Fig. 1, an LED fluorescent lamp with an LED substrate at the bottom of 

a PC tube, comprising an LED substrate, a reflective film, a plurality of LED beads arranged on 

the LED substrate, a plastic tube, end caps and power panels, wherein an LED substrate fixing 
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slot is opened at the bottom of the plastic tube, an LED substrate is arranged inside the LED 

substrate fixing slot, the left and right sides of the LED substrate are fixed with convex LED 

substrate pressing pieces, respectively, the LED substrate clings to the bottom of the plastic tube, 

the two LED substrate pressing pieces are arranged at the inner bottom of the plastic tube, 

reflective film fixing slots are arranged in the middle parts of the left and right sides of the 

plastic tube, a plurality of through holes matched with the LED beads are opened in the middle 

part of the reflective film, two bending lines are arranged on the two sides of the through holes, 

the middle part of the reflective film clings to the LED substrate, the plurality of LED beads are 

exposed through the plurality of through holes, the left part and the right part of the reflective 

film are folded along the bending lines into V-shaped structures, the left end of the reflective 

film is arranged inside the reflective film fixing slot on the left side of the plastic tube, and the 

right end of the reflective film is arranged inside the reflective film fixing slot on the right side 

of the plastic tube. 

[0028] As shown in Fig. 6, each of the two ends of the LED substrate is provided with a 

plurality of rectangular solder joints, the bottom of the side of each power panel adjacent to the 

end cap is provided with a plurality of rectangular solder joints, and the LED substrate is 

connected to the power panels by means of solder joints. Solder faces are arranged on the upper 

surfaces of the two ends of the LED substrate, a solder face is arranged on the side of each 

power panel adjacent to the end cap, a groove is opened on each power panel, the LED substrate 

passes through the groove, the LED substrate solder face intersects with the power panel solder 

face at an angle of 90°, and the intersection surface is soldered to achieve quick electrical 

connection between the LED substrate and the power panel. 

[0029] The top of the plastic tube is made of atomized transparent PC material, and the 

bottom is made of opaque PC material. 

[0030] Embodiment 2 

[0031] A method for installing the LED fluorescent lamp with an LED substrate at the 

bottom of a PC tube, wherein the method comprises the following steps: 

[0032] a. assembly of the LED tube and the reflective film as shown in Fig. 3: a plurality of 

through holes matched with the LED beads are opened in the middle part of the reflective film 

at an equal distance, two bending lines are arranged on the left and right sides of the plurality 

of through holes, gluing areas are arranged on the back of the reflective film, the middle part of 
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the reflective film is pasted to the LED substrate, then the reflective film is bent along the 

bending lines, and the two sides of the reflective film are bent to an angle with the horizontal 

plane to facilitate the assembly of the reflective film, the LED substrate and the plastic tube; 

[0033] b. assembly of the LED substrate and the plastic tube as shown in Fig. 5: the LED 

substrate is inserted into the plastic tube along the LED substrate fixing slot on the plastic tube, 

the reflective film is inserted into the plastic tube along the reflective film fixing slots on the 

plastic tube, and the LED substrate pressing pieces on the plastic tube generate an elastic 

deformation to tightly press the LED substrate into the LED substrate fixing slot; 

[0034] c. connection of the power panels as shown in Fig. 6: solder faces are soldered on the 

upper surfaces of the two ends of the LED substrate, a solder face is soldered on the side of each 

power panel adjacent to the end cap, a groove is opened on each power panel, the LED substrate 

passes through the groove, the LED substrate solder face intersects with the power panel solder 

face at an angle of 90°, the intersection surface is soldered to achieve quick electrical connection 

between the LED substrate and the power panel, and as shown in Fig. 7, the two end caps are 

glued to the two ends of the plastic tube after the soldering. 
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Fig. I 
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Fig. 2 

Fig. 3 
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Fig. 4 
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Fig. 5 
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Fig. 6 

t3 

Fig. 7 
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s"J&~tflllnl5Em, it LED £t&5¥11&~tflJtJHHffiAfflt4ff, mt4ff _ts"J LED £t&ffJtr1±J!fl.•r1 
%7::fe, it LED £tf~~lliil-tt LED £tfinl5Effl~ ; 

c. ~~iR~tt. LED £tfrijftMJ_t~oow1fwttoo, rijftMJ~1»H&8:ili:tt~s1 - 1m~w:ww 
ttffi, pijft/Af~~fRLH'G:1f-J:11:1*11!, LED £t&~rlJ=ifr~Er'11:11:l*1, LED £t&Wttffil=cj~~tRW 
ttffiWm 90 ° 3ttt, Wtti!T3tttffiJtg\(; LED £t&5¥11 ~~Jt&B"J ~~·[1;!:J!~tt, Mfm~ s"Jtt~ 
?t ~iJ ffl flx7J(;fr1J tttE m '¥4 ff s"J M ft/Af o 
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[ tt#®li§.t] 
[0001] :zj(Jt ~1ffe :& LED 1T Jl~Llmtt*1Jf:!EJG, Jl1:$::l:-fu-i$t~-# LED £;j;f 1~:i'.r PC ')Tff ~$ 
B'-J LED El ft')T o 

[~;_tt#J 
[0002] LED Elft'.kJ-~x~*ffl CREE 1=j AOD ~r'i'b~ LED BftfJ::AJtftft~,j[-3'c-~'zA_l!E 
rJljJ I ffli)-~, )"r ~ffl PC ff~Ht' m r'i'blflfr~ 135 [i O LED El ft')T £514¥~3EB'-J El ft')Tfty'r~fi'. --t 
Q 1-i:-1t~-ff, *li1f 60cm ;fP 120cm, 150cm ~ 1~, 1=j B'.kJUJ;t§ 1::1:: LED El ft'.kJ1f r'i'!JH13, *~ 
fr;, ji: ~PT$, ti13 :Et 1~, ff :7\ ffif1 ffl , im ffl tB.¥ ~ 1ft ,12 , {E3. 1Vr J&HjtEPT ~ 1i~ iU 61 ~ ~i ft ~!0$.lP 
:EI it ft 5-:!z $~ 1f 11tA~Je, PT l;J, ~f' s<J ~ ~ff\ ~fr; ;f P :El it~fr:r~ 1f 1~ A ~Je, PT ~ ~fH\ ITT~ 
~ift2:~!'ililP:Elitft2:~1fWA&fe~~,8' * Ji 1fl-~~~' ~:fLlrrn:1:mffiJ 0 
[0003] §I ii]~ 17'] ~:fU $1J% 7v 200920133423. 5 0:ff T -,f~ r'§'J~::Z tfj ft LED El ft'.kJ, 'E11ri5 
LED ft~, ~ft LED ft~1rll6'-J~ft1tJ::~&ji:* LED ft~6'-J LED ')T,t&, LED ')T;j;ful\L'Eji:*ft 
~ft{tj::17'], LED 1TfRj;(* LED ft~-f~U6'-J*00~1f')T;j;f&ft~, LED ft~Jttfj B1ftA$7hffi 
rl~ft1tJ::B'-J~ft~j:l:>J~ Jttfj, rm$:5tft~&!ilt§l~ft1tJ:: l7'J f~U, ~irl LED ')T;j;f_t 61'.kTt&&M 
~, ~1JC&!ilt !ilt tfj, I-A rmi'tf tt!ilt §l*ITTft~~{JC~rl~ft1tJ::!ilt tfj, I-A rmm r%'i ~,t- El ft'.kJB<J tfj 
ft~~$, {E3.~t~ r%'i Er''l ~~5f!{lJ1f 1~AJ! tl5' ~ i'sJ , '.kJ ;t;f j;( *fr r:J:i i'sJ ITT 1fr:i'.~ 11'~4t~~:5f! ~1!, ¥9: 
1f ~ ffl ltt:~~ ~ ~ B'-J IJ:iJ H21 o 
[ooo4J $il%A 200920295940. 2 61~:fLl0:ff T-,f~r%'Jft-5&LED Elft'.kJ, MiiAf~1f ~ft& 

!ilt00&-11J~1fw1f LED ZJ=, B'-J PCB £;t;&s'-Jffl~mfflP'.kJ ~tll$;ITT LED El ft'.kJ, @rl LED 
Z J=, ~ m ff 611t ft 00 61 M ili:tt }JO M tll ~ ft &M 00, EB LED Z J=, 1t tfj 61 ft~~:£ '.kJ ~ $ :5t 1fT M 
J§~ti~ft&!iltOOs'-J&!ilt, ~ ri'iJ )"r ml!ilt, mr'i'bn Jls'-J tfj ft~::z$, 1-E3. m~mff g\(;:zj(r'i'!J, ji:tJt\te 
t!(~*1~, PCB £;j;f1fr:i'.61~it~~~1-t~x:5f!:~1!, [P]a~-~R,12ft~~lJ1nJN210 
[0005J :zj(i~P]z. iiJ $il6'-J~:fU $il%A 201210013164. 9 i~:ff T -# LED El ft'!T, 'Plti§'.kJ 
~, LED,&~"Hj,fp~LJE:gffe.;j;f,'.kJ~, fP~LJE:gffe.;j;f_t~1f*T LED, LED 1tft*OO~i LED Jtft 

,121r;ffiif%rW1 &M~j, ElX:1=EJt*OOr!Jft~flH1llJ 1Wi &!iltt:t'¥4, ffl£;j;f r:j:i 61te~~;fP~fir ~][~~~ 
¾Rffl~m'.kJ~_t,fflg\(;~~~M,t&~'.kJ~A-~~~~o~~m~~*ITTM~TIBD')T 
ff PC n~ft~rl$1~, ~Bi'f ~:l:>J ~:&~m~ ~61 IJ:iJN21, {E3. LED n~~.S.~$, g\(;:zj(~A, ~ 
1-t~::z:5f! pJ ;)!-tl5' m r'i'b ' ~f' pl=lp 7v * 0 Pj ~ -{-~f' pl=lp 0 

[ ~~J:l!AJ~] 
[0006] :zj(Jt ~ 81 §I B11=Er5l~IU~1ftt*ITT~fE, fg~~g\(;:zj(r'i'!J '~11-~xfL Yift~:hl] ~:&~1-t 
~x:5f!:~1!B'-J IJ:iJN21, m:1~- ,f~ LED £;j;f1~:i'.r PC ')Tff fflSWB'-J LED El ft')T 0 
[ ooo 7] A T ~ f~ --1 ;)£ §I Er'l , ~ it-,f~ LED £;j;f 1~ :a r PC 1T ff~$ ErJ LED El ft '.kT , 111 ri5 
LED £;j;f,&!ilt~, LED ')T~,.mt4ff ,tt~;fPE:g~fR, LED £;j;f_1~1f*T LED ')T~,Jtt~fil 
tErJ5JrJ£s1.ml1-fffflSW:ff~1f LED £:f&uIDJEtt, LED £:f&LlIDAE*'iP>J~1f LED £f&,LED £*& 
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1c~W319!!J5J'-:§lj EB 11::l1 1-EQB1 LED £tRBsJ, IJ"tl5E, LED £tiz1f£:i=:ff~~~rffi'f4ff !€£$, M~ LED£ 
~ffih~KrffiMff~ruff£#11,fflMff1c~W3ruq=itf11*m~~&Mffi!ID5Effl,M~ITT&M 
ffi q:i #11 H~~*T ~ LED 1rnt§ re 1t B1 illHL, illHL W3 iYW * :§lj ~~M ~~ tfr~, m~ 61 &M 
H~q:i#[)~~~ft LED £TRL, *T LED '.):J:f*Jllrl*TJll:PLR'ili' &MH~1c$-tP~$*:§!JJllrl~ 
~~~~~V%~~.&Mffl1c$-~~:i=rfflMff1cru&Mffi!ID5Effl~,&Mffi~$­
~~:i=rfflMff~ru&Mffi!ID5Effl~0 
[ooo8J MJ&B1 LED £ t.&W3ftlrn*1lU~1f*Ttf:7J%W,#:, MJ&B1 fg~Tk3ili:tt~s"J-f~!JB"J 
!€£$~~*Ttf:7J%W~,IBD£~~fg~~JllrlW~~tt" 
[ooo9J MJ&B1 LED £TRW3ilrnL*®~~Wttffi, MJ&B1 fg~tR:3ili:tt~s"J-f~!J~~Wtt 
ffi, J=iJT~B"J fg~TizL:rf~~-[1:I]ffl, LED £TR'WrlJ=iJT~B"J[1:I]ffl, LED £TRJ:!¥.tlffi~fg~TRW 
ttoo%ft\G 90° 3ttt, Wtti3:~3tttffiJtft\G LED £TR-tP fg~TRITT fg~•l1Ht~tt" 
[0010] MJ&B1ffi'f4ffJ,m$~~1t~~ PC :.r;f M, !€£$7b.:f~~ PC :.r;f M 0 
[0011] LJ&Er'] LED £t.&1f£:i=r PC '};Jff ~$ Er'] LED B ft1JB'0~*7J¥!' Jt:ttfiltE r p)T~B''] 
7J¥!zv~lWJlf*-PPT : 
[0012] a . LED '.i:Jff R&~t HJ*re, &MHJq:i#[)~/Ee~:rf~~*T~ LED '.i:Jn:.r§reits"JJll 
:fL, * T Jll:u1c~W3:lil~~W3~~1fr~, &~tHJ~ffi~~¥ffi!tJIRt,~, &~tHJq:if;-J1~ LED £TR 
:¥~~~, ~i~&~'1HJ¥f\-~1Jrt~~1fr, i~&~'1HJW319!!J1fr~ ~7-Kf ffi~1tv1YFJ, l?.Lff:&Mffi,LED £TR 
~ffi'f4ffz.i'sJ s"J*re ; 
[0013] b. LED £Tiz~ffi:f4ff*re, LED £11z¥f\-ffi;f4ff LB1 LED £tiz!ID5Effl, &~·HJ ¥f\-ffi:f4 
ff L 61&~-J-JfjlJ"tl5Eil, i~ LED £ TR:fP&~tJfJjJl 1tf:mA.ffi:f4ff, ffi'f4ff L 61 LED £ Tizllihf=1±. 
5iJ'!•ti%~, i~ LED £TR~~llii\-tE LED £TRIID5Eil~ ; 
[oo14J c. fg~~~tt , LED £TRW3ilrnL *®W~ Wttoo, W3tlrn fg~~:amtt~ s1-1~uw 
~Wttffi,W3~fg~~L:rf~~-[1:I]ffl,IBD£~'WrlM~ITT[l:I]ffl,IBD£~Wttffi~fg~ 
TRWttffi%ft\G 90 ° 3ttt, Wtti3:~3tttffiJtft\G LED £TR-tP fg~TRITT fg ~·11t:l!~tt, W31~!J ITT 
~~*mffl~JJ(~tttEffiMffITTM~o 
[0015] *1t ~ ~l~~tt;;ftt§ l:t' Jt:1ft,#:ttr j~i)-1fffl T ffl:f4ff:fP't.g~:fiJtR, ~'t.g~m~ 
t~t§ 1::~, ft\G*1~Ei, t1l*%J •· r-1i\-~1;J1te~~*· ~1t~if:ffl'¥4fft§ 1::~, ~m ~Jf, ttfthl:J 
~ ;£,t,&;fPffi:fiH&*®~~~ &~tffiB'0~i-til:9'ci T LED ,#:ft~ttftf=1:tft~j;ijt5J'-;;ffj, @M 
¥EBft.:f:l:trs"Jl~~ ;LED £TRr1.JC~~~ffl:f4ffff£$, PTi~ LED £TRB"Jm.S.1{:ifiljljffi:f43'1-~L, 
LED £T&J\'i:ltili PT t?.L~ 1J\, T1KHdf£ttft,12~r,m$ Pc 'f.!Ee~, t~{j( T ~1-t5&*.:f1t s11)::11~, 
ti::.k: LED nnrsJRe, ~d>n~~.S., ~,J\ PcB TR®t9', ft\G*::.k:::.k:~$1f£ ;HttWtt LED £TRtP fg 
~tRB"JWttffi ' *ffli3:l~ fg~•l1t:l!~tt1fft'.:, p~*1f£1it1l*1f if:fijJ¥., lLlrrn:!:mfl; 0 

[ ~f1 ~ tJHF! J 

[0016J 00 1 7b*1t~~t~OO; 
[0011J oo 2 l'v*tt~ LED £t&~&MHJ~i-~~~oo; 
[0018] 00 3 7b*1t~ LED £tR~&~tHJ*re~~oo; 
[0019] 00 4 Jb*jt ~ LED £;j;,&~ffl:f4ff ~;j;~ 00 ; 
[0020] 00 5 7b*1t~ LED £t.&~ffl:f4ff*re~~oo ; 
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[0021] 00 6 :1/v*Jt~fgiDfUR~~OO; 
[0022J 00 7 :1/v*Jt~fgWHR*r!c1Fi'.OO; 
[0023J -tzriOOM7F, OO"P :1. tt3k 2. fg~fR 3. LED£TR 4. LED'.iTfiK 5. &!iJ1ffi 6. mlJ.ff 
1. ±mJL s. ~tfrt~ 9. &tJH~~oo~Bxl3:JE>t 10. &lJBJlnl5Em 11. LED£1&1nl5Em 12. LED 
£tRIEJ, 13. W,8 ; 
[0024J tl'i'5EOO 1 :1/v*1t~B"Jt~~llf100o 

c ~ft~nll?:JJ:tt J 

[0025] Tffi~15'1lf100xt*1t~{till-tl5--i$t~' J!fcr*:aB1~fz:];,fQ@::flxt*~~B1A** 
~ ~ F 1t 1~ ~ 61 ° @ 3 :Elm~ ' Jl:t!z!:J=ifT :mi j£ 61 A 1* ~ ~ 1fti1J 1Xffl l;), m~~ * tt ~ ' * ::f ffl T ~[[ 5E * 
b(~o 

[0026] ~~17u 1 

[0027] -tzri 00 1 ?fTlF' -fer LED £t&1f£:ar PC )Tff ~$ B'J LED B ft1J' 1'1ti5 LED £TR' &M 
BJ,LED )TfiK,mllJ.ff ,~3k;,fQ fg~Jt&, LED £tRLW:1fi=f=f LED )TfiK, mt4ff ~$HW:1f LED 
£TR in! 5E *' , LED £TR In! 5E *' i7'1 W:1f LED £TR, LED £TRft'tl}33{~~ 7t 111J rn 8 ~ 61 LED £TR& 
Jtlnl5E, LED £tR{f£:a3f~m~rmt4ff ~$, M~ LED £tRlliJtW::armt4ff l7'lf~iJ~ti1, m 
flffi:c~W300"P'l'm7t~W:1f&Mffiinl5Effl,&Mffi"P'l'mHW:1fi=f=f~IBD)TfiKfflr!c15'ITTim 
JL imJLW3f~iJ?J'-11iJW:1fr33~~tfrr&, &!iJ1ffi"P'l'm~m~R LED £tRL, i:f=f LED '.iTfiK±m:ct:;g=p 
im~-~.&Mffii:c$~~$7t~im:i1~~r&~~~V%~~.&Mffii:c$-~W::arm 
flffi:cOO&Mffilnl5Ei1!i7'1,&Mffi~$-~W::armflff~OO&Mffilnl5Ei1!17'Jo 
[002sJ -tzri oo 6 M7F, LED £TRW3iw?J'-:£iJW:1fi=f=f-tf::nWJ:-~,8, fg~TR3m:~3ks1-1~~s1~ 
$W:1fi=f=f-tf:1f%W,8, LED £TR:frl fg~fRimuW,83!:tto LED £TRW3ftw_t*ffiW:1fWtt 
ffi, fg~fR3m:~3ks"J-f~~W:1fWttffi, fg~fRLHW:1f-[1:I],nllf, LED £t&'W:i1J3/fj£s"J[1:I],nllf, 
LED £tRWttffi ~ fg~fRWttffiWnx; 90° Jttt, WttJ!'1''Y:ttffi~)Jx; LED £tR:frl fg~,tRITT 
fg~ -~J!Ji:=rt 0 

[0029] mt4ffTP1$~~1tm~ PC ;f;;t mi:, ~$:1/v::fm~ PC ;f;;t Mo 
[0030J ~~17u 2 

[0031] LED £t&{f£:ar PC )Tff~'l'mITT LED B ft'.iTITT~*:if1!, Jl.1*tl5-~~-fzQr: 
[0032] a. LED )Tff lz&!iJ1BJ*r!c-tzri 00 3 ?fTlF, &!i11Bl"P$~ii!e /!'JHW:1fi:f=f ~ LED )TfiK;j;§ 
r!c15's"JimJL, i:f=fim:i1i:c~W3:ln-W:1fr33 ~~tfrr&, &!iJ1Bl~ffiW:1f~~IR~, &MBJ"P'l'm~ 
LED £tR*r1im~' flH~&!iJ1ffifd~tfrr&~tfr' i4f &MBJW3f~!Jtfr~ ~7J(~ffi~frmfe!' l;J,ff:&!iJ1BJ, 
LED £TR~mt4ffz.i'sJB1*f!c; 
[0033] b. LED £tR~mt4ff*r!c-fzriOO 5 ffllF, LED £t&illmt4ff _ts{_) LED £t&inl5Effl, & 
lJBJmmt4ff J:s1&lJBJlnl5Em, i4f LED £tRtri&!iJ~-BJtllftt:M>--mt4ff, mt4ff J:s1 LED£ 
tRlliJtt"±5-'f±%~, i'if LED £tR~~lli15'R LED £tRinl5Effli7'1 ; 
[oo34J c. fg~fRJ!:tt-tzri oo 6 mlF, LED £1&W3ftwJ:*OOM11f 1,ttoo, rJ3ftw fg~tR3m:~ 
3kITT-OOW1fWttffi,r}3~fg~fR_t:rfi5t1f-[1:I],nllf,IBD£TR'W:i1Mj£ITT[1:I]ffl,IBD£TRW 
ttoo~ fg~1RWttoowm 90° 'Y:tt, WttJ!~'Y:ttffi~m LED lHRtri fg~1Rs1 fg~•~JIJ!: 
tt, WttJ§-tzriOO 7 ?fTlF, W319!iJs"Jtt3k7t'5iJfflB5UK*r1ittRmt4ffB"JW3ftmi 0 
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