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(54) Utility Model Name

LED fluorescent lamp
(57) Summary

This Utility Model provides an LED fluorescent lamp. The
technical problem to be solved is to reduce the manufacturing
cost. It includes a lamp tube and a circuit board arranged in e
the lamp tube with LED lamp beads. The circuit board is
fixedly connected with the inner wall of the lamp tube through

a fixed layer in the same way as the circumference curvature
of the inner wall of the lamp tube in its width direction. The
structure that directly fixes the circuit board onto the inner wall
of the lamp tube through the fixing layer omits the metal
bracket used to fix the circuit board in the LED fluorescent lamp tube in the prior art, and
greatly reduces the manufacturing cost of the LED fluorescent lamp. When the fixing
layer uses a bonding layer with good heat conductivity, it can improve the cooling of the
fluorescent lamp. This Utility Model also sets reflective film layers on the inner and outer
walls of the lamp tube, so that the light emitted from the LED light source to the back of
the lamp tube can be fully utilized due to reflection, thereby correspondingly enhancing
the luminance of the fluorescent lamp. In addition, a heat sink is added outside the lamp
tube to further improve the cooling effect of the lamp tube.
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1. An LED fluorescent lamp, which includes a lamp tube (1) and a circuit board (2)
arranged in the lamp tube (1) with at least one row of LED lamp beads (21)
extending along the axial direction of the lamp tube (1). The LED lamp beads
(21) are electrically connected with the external circuit through the circuit board
(2), which is characterized in that: The circuit board (2) is fixedly connected with
the inner wall of the lamp tube (1) through the fixing layer (3) in the same way as
the circumference curvature of the inner wall of the lamp tube (1) in its width
direction.

2. The LED fluorescent lamp according to Claim 1 is characterized in that: The
fixing layer (3) is a thermally conductive adhesive layer (3).

3. The LED fluorescent lamp according to Claim 2 is characterized in that: The
thermally conductive adhesive layer (3) is a thermally conductive adhesive (31),
which is silicone, acrylic acid vinegar or epoxy resin.

4. The LED fluorescent lamp according to Claim 2 is characterized in that: The
thermally conductive adhesive layer (3) comprises an aluminum foil layer (32), a
thin aluminum layer, a copper layer, or a fiber layer doped with thermally
conductive adhesive material. The front side of the aluminum foil layer (32), the
thin aluminum layer, the copper layer, or the fiber layer doped with thermally
conductive adhesive material is bonded with the circuit board (2) through the
thermally conductive adhesive (31), and the back side is bonded with the inner
wall of the lamp tube (1) through the thermally conductive adhesive (31).

5. The LED fluorescent lamp according to Claim 3 or 4 is characterized in that: An
inner reflective film layer (4) is arranged on the inner wall of the lamp tube (1)
corresponding to the back of the circuit board (2). The inner reflective film layer
(4) is set as a continuous film layer or a discontinuous film layer in the
circumference direction of the inner wall of the lamp tube (1). The continuous film
layer is from one side of the circuit board (2) to the other side through the back of
the circuit board (2), and its length along the circumference direction of the inner
wall of the lamp tube (1) is 1/3-1/2 of the circumference of the inner wall of the
lamp tube (1); The discontinuous film layer is composed of two sections
respectively located on both sides of the circuit board (2). The length of the
discontinuous film layer on each side along the circumference direction of the
inner wall of the lamp tube (1) is 1/6-1/4 of the inner circumference length.

6. The LED fluorescent lamp according to Claim 5 is characterized in that: The
inner wall of the lamp tube (1) without the inner reflective film layer (4) is the
inner wall of the frosted layer (12).

7. The LED fluorescent lamp according to Claim 6 is characterized in that: The area
corresponding to the circuit board (2) on the outer wall of the lamp tube (1) is
equipped with an external reflective film layer (5). The length of the external
reflective film layer (5) along the circumference direction of the outer wall of the
lamp tube (1) is greater than the length of the circuit board (2) radially projected
on the circumference direction of the outer wall of the lamp tube (1), and the
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projection is covered. The length of the external reflective film layer (5) along the
circumference direction of the outer wall of the lamp tube (1) is 1/4-1/2 of the
outer circumference length.

8. The LED fluorescent lamp according to Claim 7 is characterized in that: The
external reflective film layer (5) closely attached to the outer wall of the lamp tube
(1) is equipped with a heat sink (6).

9. The LED fluorescent lamp according to Claim 7 is characterized in that: The
inner reflective film layer (4) and the external reflective film layer (5) are electric
coating, spray coating, vacuum coating or aluminum foil layer.

10. The LED fluorescent lamp according to Claim 7 is characterized in that: The
circuit board (2) is made of aluminum base PCB, flexible PCB or glass fiber PCB.
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LED Fluorescent Lamp
Technical Field
[0001] This Utility Model covers a fluorescent lamp, in particular to an assembly structure
of an LED component in a fluorescent lamp tube.

Background Technology

[0002] With the rapid development of science and technology, lighting devices mainly
based on LED light sources, which have the advantages of energy saving, environmental
protection, high brightness and long life, are increasingly favored by consumers.

[0003] As shown in Figure 1, the LED fluorescent lamp in the prior art is composed of a
glass lamp tube 1, a light emitting component arranged in the lamp tube 1, and a plug
with a driver electrically connected to the light emitting component at both ends of the
lamp tube. The light emitting component includes a bracket 11 made of aluminum profiles
extending from one end of the lamp tube to the other end, and a circuit board 2 fixed on
the bracket, which extends along the axis of the lamp tube and is equipped with LED
lamp beads 21. The cross-sectional shape of the bracket 11 is an arch less than a
semicircle, the arc part of the arch is connected with the inner wall of the lamp tube 1,
and the chord part faces the center of the lamp tube 1. The circuit board 2 with LED lamp
beads 21 is fixed on the surface of the chord part in the way of facing the center. This
structure has the following shortcomings:

[0004] 1) Each fluorescent lamp needs to be equipped with a bracket with the same
length as the lamp tube, so the manufacturing cost is high.

[00035] 2) Due to the barrier of the bracket, when the LED light source in the enclosed
space inside the lamp tube works, the heat generated is transferred to the bracket
through the circuit board, and then transferred from the bracket to the external space
through the glass wall of the lamp tube. In this way, the heat resistance will be larger
through two heat conduction exchange layers.

Invention Content

[0006] This Utility Model aims to provide an LED fluorescent lamp. The technical problem
to be solved is to reduce the manufacturing cost.

[0007] To solve the above technical problem, the technical solution used by the Utility
Model is as follows:

[0008] The LED fluorescent lamp of the Utility Model includes a lamp tube and a circuit
board arranged in the lamp tube with at least one row of LED lamp beads extending
along the axial direction of the lamp tube. The LED lamp beads are electrically connected
with the external circuit through the circuit board. The circuit board is fixedly connected
with the inner wall of the lamp tube through the fixing layer in the same way as the
circumference curvature of the inner wall of the lamp tube in its width direction.

[0009] The fixing layer is a thermally conductive adhesive layer.

[0010] The thermally conductive adhesive layer is a thermally conductive adhesive (31),
which is silicone, acrylic acid vinegar or epoxy resin.
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[0011] The thermally conductive adhesive layer comprises an aluminum foil layer, a thin
aluminum layer, a copper layer, or a fiber layer doped with thermally conductive adhesive
material. The front side of the aluminum foil layer, the thin aluminum layer, the copper
layer, or the fiber layer doped with thermally conductive adhesive material is bonded with
the circuit board through the thermally conductive adhesive, and the back side is bonded
with the inner wall of the lamp tube through the thermally conductive adhesive.

[0012] An inner reflective film layer is arranged on the inner wall of the lamp tube
corresponding to the back of the circuit board. The inner reflective film layer is set as a
continuous film layer or a discontinuous film layer in the circumference direction of the
inner wall of the lamp tube. The continuous film layer is from one side of the circuit board
to the other side through the back of the circuit board, and its length along the
circumference direction of the inner wall of the lamp tube is 1/3-1/2 of the circumference
of the inner wall of the lamp tube; The discontinuous film layer is composed of two
sections respectively located on both sides of the circuit board. The length of the
discontinuous film layer on each side along the circumference direction of the inner wall
of the lamp tube is 1/6-1/4 of the inner circumference length.

[0013] The inner wall of the lamp tube without the inner reflective film layer is the inner
wall of the frosted layer.

[0014] The area corresponding to the circuit board on the outer wall of the lamp tube is
equipped with an external reflective film layer. The length of the external reflective film
layer along the circumference direction of the outer wall of the lamp tube is greater than
the length of the circuit board radially projected on the circumference direction of the
outer wall of the lamp tube, and the projection is covered. The length of the external
reflective film layer along the circumference direction of the outer wall of the lamp tube is
1/4-1/2 of the outer circumference length.

[0015] The external reflective film layer closely attached to the outer wall of the lamp tube
is equipped with a heat sink.

[0016] The inner and external reflective film layer are electric coating, spray coating,
vacuum coating or aluminum foil layer.

[0017] The circuit board is made of aluminum base PCB, flexible PCB or glass fiber PCB.
[0018] Compared with the prior art, the LED fluorescent lamp of the Utility Model uses the
structure that directly fixes the LED circuit board with the same curvature as the inner
wall of the lamp tube onto the inner wall of the lamp tube through the fixing layer. This
omits the metal bracket used to fix the LED circuit board in the LED fluorescent lamp
tube in the prior art, and greatly reduces the manufacturing cost of the LED fluorescent
lamp. When the fixing layer uses a bonding layer with good heat conductivity, it can
improve the cooling of the LED fluorescent lamp. This Utility Model sets reflective film
layers on the inner and outer walls of the lamp tube, so that the light emitted from the
LED light source to the back of the lamp tube can be fully utilized due to reflection,
thereby correspondingly enhancing the luminance of the LED fluorescent lamp. In
addition, a heat sink is added outside the lamp tube to further improve the cooling effect
of the lamp tube.
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Figures Description

[0019] Figure 1 is the sectional diagram of the LED fluorescent lamp in the prior art.
[0020] Figure 2 is the sectional diagram of Example 1 of the LED fluorescent lamp of the
Utility Model.

[0021] Figure 3 is the sectional diagram of Example 2 of the LED fluorescent lamp of the
Utility Model.

[0022] Figure 4 is the sectional diagram of Example 3 of the LED fluorescent lamp of the
Utility Model.

[0023] Figure 5 is the sectional diagram of Example 4 of the LED fluorescent lamp of the
Utility Model.

[0024] Figure 6 is the axial sectional diagram of the LED horizontal insertion lamp with
single end plug.

Specific Enforcement Mode

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

[0026] The marks on the figures of this Utility Model are as follows: lamp tube 1, bracket
in the lamp 11, frosted layer 12, circuit board 2, LED lamp beads 21, fixing layer 3,
thermally conductive adhesive 31, thin aluminum layer 32, inner reflective film layer 4,
external reflective film layer 5, heat sink 6, LED horizontal insertion lamp 7.

[0027] As shown in Figure 2, 3, 4 and 5, the LED fluorescent lamp of the Utility Model is
composed of a lamp tube 1 with a circular section and glass material, a circuit board 2
arranged in the lamp tube 1 extending along the axis, and a plug with a driver arranged
on both ends of the lamp tube 1 and electrically connecting the circuit board 2 with the
external power supply (Or one end is an open end, the other end is a closed LED
horizontal insertion lamp 7, that is, the circuit board is installed into the lamp tube through
the open end of the horizontal insertion lamp tube, and then the plug with the driver
electrically connected to the external power supply is blocked on the open end, as shown
in Figure 6). The sectional shape of the lamp tube 1 may also be triangle to enneagon.
The inner wall of lamp tube 1 can be a smooth inner wall without rough surface treatment
(rough surface treatment refers to the treatment of sanding or spraying the inner wall of
the lamp tube to make the light emitted by the lamp tube diffuse evenly and softly), or an
inner wall with all or part of the rough surface treatment (the rough surface treated inner
wall is called sanding layer 12). The circuit board 2 is made of aluminum-based printed
circuit board PCB, flexible PCB or glass fiber PCB, on which one to three rows of light
strips composed of LED lamp beads 21 are welded. The LED lamp beads 21 are
electrically connected with the external circuit through the circuit board 2.

[0028] The circuit board 2 extends from one end of the lamp tube 1 to the other end.
When the circuit board 2 is made of aluminum-based PCB or glass fiber PCB, its back
(the side on which the LED lamp beads 21 are arranged is front side, and the other side
is back side) can be made into arc shape, and its width direction is the same as the
circumference curvature of the inner wall of the lamp tube 1. The back side of the circuit
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board 2 is bonded to one side of the fixing layer 3, and the other side of the fixing layer 3
is bonded to the inner wall of the lamp tube 1. Then the circuit board 2 is fixedly
connected with the inner wall of the lamp tube 1; Similarly, when the circuit board 2 is
made of flexible PCB, the circuit board 2 can be fixedly connected with the inner wall of
the lamp tube 1 through the fixing layer 3. This structure can fix the circuit board 2 onto
the inner wall of the lamp tube 1 without using the tube bracket, thereby greatly reducing
the manufacturing cost of the LED fluorescent lamp.

[0029] During the operation of LED fluorescent lamp, LED light source will emit more
heat. Because the lamp tube 1 is a closed space, cooling is also a nonnegligible problem.
In order to solve this problem, the fixing layer 3 of the Utility Model uses a thermally
conductive adhesive layer 3, which can transmit the heat energy generated by the LED
light source to the wall of the lamp tube 1 through the thermally conductive adhesive
layer 3, and then release it to the external space from the wall of the lamp tube 1. The
structure can dissipate the heat energy in the tube in a short time. The thermally
conductive adhesive layer 3 has following two modes:

[0030] 1) The thermally conductive adhesive layer 3 is made of thermally conductive
adhesive 31, which can be a silicone, acrylic acid vinegar or epoxy resin glue with heat
conductivity.

[0031] 2) The thermally conductive adhesive layer 3 is composed of an aluminum foil
layer 32, a thin aluminum layer (the thickness of the thin aluminum layer does not exceed
2mm), a copper layer, a fiber layer doped with thermally conductive adhesive material or
a thin thermally conductive carrier, and a thermally conductive adhesive. When using, the
front side of the aluminum foil layer 32, thin aluminum layer, copper layer, fiber layer
doped with thermally conductive adhesive material or thin thermally conductive carrier
can be bonded with the back side of the circuit board 2 through thermally conductive
adhesive. Then the back side of the aluminum foil layer 32, thin aluminum layer, copper
layer, fiber layer doped with thermally conductive adhesive material or thin thermally
conductive carrier can be bonded with the inner wall of the lamp tube 1 through thermally
conductive adhesive.

[0032] The further improvement of the Utility Model is that the inner wall of the lamp tube
1 corresponding to the back of the circuit board 2 is coated with a film that can reflect
light by electroplating, spraying or vacuum coating. An aluminum foil layer can also be
pasted, hereinafter referred to as inner reflective film layer 4. The inner reflective film
layer 4 can be either a metal film layer or a PVC reflective film layer made by a new
process in the prior art. It has two settings in the circumference direction of the inner wall
of the lamp tube 1, that is continuous film layer or discontinuous film layer respectively.
[0033] The continuous film layer is from one side of the circuit board 2 to the other side
through the back of the circuit board 2, and its length along the circumference direction of
the inner wall of the lamp tube 1 is 1/3-1/2 of the circumference of the inner wall of the
lamp tube 1,

[0034] The discontinuous film layer is composed of two sections respectively located on
both sides of the circuit board 2. One side of the discontinuous film layer on each side is
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connected with the corresponding side of circuit board 2, and the other side extends to
the light passing part of lamp tube 1. Its length along the circumference direction of the
inner wall of the lamp tube 1 is 1/6-1/4 of the inner circumference length. The specific
length can be determined according to the special use of LED fluorescent lamps. For
example, when consumers need a small light emission angle, the length of the inner
reflective film layer 4 can be longer.

[0035] On the inner wall of the lamp tube 1, the area without inner reflective film layer can
be the inner wall of the frosted layer.

[0036] The further improvement is that on the outer wall of the lamp tube 1, which is
located in the outer wall area corresponding to the circuit board 2, we set a film layer that
can further make the light fully reflected by electroplating, spraying or vacuum coating,
hereinafter referred to as the external reflective film layer 5. The length of the external
reflective film layer 5 along the circumference direction of the outer wall of the lamp tube
1 is greater than the length of the circuit board 2 radially projected on the outer wall of the
lamp tube 1, and the projection must be covered. The length of the external reflective film
layer 5 along the circumference direction of the outer wall of the lamp tube 1 is 1/4-1/2 of
the outer circumference length.

[0037] Another improvement of the Utility Model is that on the outer wall of the lamp tube
1, a heat sink 6 is arranged at the back of the circuit board 2. The setting method can be
close to the external reflective film layer 5, or close to the outer wall of the lamp tube
without the external reflective film layer 5. The length of the heat sink 6 in the
circumference direction of the outer wall of the lamp tube 1 can be greater or less than
the length of the external reflective film layer 5, but it must be greater than the projection
length of the circuit board 2 on the outer wall of the lamp tube 1, so that the heat energy
generated by the light source in the tube can be further distributed to the atmosphere
more quickly.
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Vil 7 J2 A H 9 R R AP ARG R I, SRl LA 4R R LED FDGAT AU AR s A Sz R AL il if
CEXTE N A BE B B ROBIR R A LED SEIR I AT & 1 #8 i RO 2 4 A B S T 4 78 3 MU AT
YUk, AR IG5 T LED FDOGKT MIAOGSR L, 58k, FEE A R i iy, Xtk — i T
STE B .

F3 &1 15 BA

[0019] K 1 AIRAHARTH LED HotA#imr~ s .

[0020] P& 2 A s A MK LED H AT Se ] — Ak s =
[0021] &3 AR SE AT BT LED H SeAT sefs) — ki m = K
[0022] & 4 A< sz T BUE) LED HOEAT s = a7 = K .
[0023] &5 SyASE BT ALY LED HEA) s2 il pu ki~ = K
[0024] ¥ 6 2y Fpomdd Sk 1) LED Adide AT il v A8 i 7 5 P o

BASXEAR

[0025] "IN THI 45 A5 B P AL AR Sl 461 6 AR S A T BRI — 2 PR Al U R

[0026]  ASEAHT A B RS I T ATHE LT SO 1L B E 12 LR R 4% 2. LED 4T
R 21 B8 2 3 RAR 31VERHE 32 W ROEIEE 4.9 ROGIRJZ 5 HUR T 6. LED BEdEAT 7,
[0027] s 2. 18] 3. 1& 4 F1E] 5 FroR, ANSE AT AL LED FDOGAT & sk i JEU 04 [B Y 44
B BB AT 1, S TATE 1N I Al 2 G AR 4% 2 FiR & T8 1 ot
B4k 2 SN YR R i L L S IR B A5 B S A4 i (AT B — g A O 55— A
A LED A HRLT 7, RO TR AL EORR 4% BRI AT 45 0 L s E NAT 5 N, B 2 540
LYl HUE L SR B A B Sk B T IrR I Mo, 4B 6 Jro) o AT 1 i R b n] LAk
SFENA. ATE 1R RER] DU VAT T A P R I b TR AT A R R B D BRI
T AT, B e UL T8 R B B B S A0 BGH R, AT L A Hiay
4 4 T T AL PR A P RE CFB 6 I ACF I 7 N BE T AR R BE D 2 12), AR B ER AR 4% 2 FRARZLED
i FL AR PCB 2 PCB s IR 4T PCB i, 2L IR HA — 22 =i LED 4T Bk 21 My eiaT 4%,
LED KT8k 21 1Bt AR 5% 2 55 4000 e s B 2 o

[0028]  FTd HELBEAR A% 2 BT 1 B — st fit i) o — iy, A HLERAR 2% 2 M HRZE PCB BRI AT PCB
i, AR L T (L E LED ATER 21 [ — T A IR, 75— oA B D FFERIEIR, 435

4
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BERETT 0] BT LA RE I AR ] R R R AR 2 RO i e S 3 TR RS, P I
T2 3B — TR 1 B L, T iZ AR 4% 2 0048 | W e i e — it
V) 3, 2 AR 4% 2 Pk PCB I, A R IE R 52 )2 3 R iZ AR 4% 2 54T 1 N EE 2
FEAE R RS WTTIEAE S W SRRSO T, B BRI 4% 2 BT LT 1 WEE |, 1
e, AR K IRAR LED [DGAT f i mias

[0020]  7E LED HJtAT TAERIFEH, LED e R 2 f#haE, tH A& 1 Wh—HIAZ
(), EAL it R A — AN R R D, A S BT A ) e i ) /), 02 2 3 K SR
W¥ZE 3, i, K LED SG¥R =L R o 1Z S AR E 3 A R8T | BE, T
1 BERE T A1 25 (), 225 800 n] AR5 R B ) PR RGO L 25, Tid R R 3202 3/
LR 77 L

[0030]  DATA SHIGELZE 3 4 SHUE 31, Z S IIE 31 n] g 2k | TR 4 MR 6 25 Bl S b
N5 B FAMERERTR IR .

[0031]  2) Frik SHREEE 3 A R 32 w48 2 G AR 2 1 B BE AT 2mm) 47 )7
N BH RARMRHN AT 4 2 SR S AR, 5 S AR AL AT B, AT T iR
2 32 AR VI ZE B S M R A4 JE S S AR R R I Tl i SRRy 2
5 RS R 4% 2 RS TR, TR 02 32 R VL E B SRR R 1 4E 2
BRI S AR T O S IR S 1 EERN

[0032]  ASE AHHT MY it — 0 el 2 AEAL TP s BRI A% 2 T N MR 1 N EE B SR
FH LA v B A B L) 7 VAR AT 4 AT T2, AT LR IG — 28R40 2, LU R
WO IZ 4, %M BOGIRIZE 4 W DA S8 IR 2, tn] IR B A 8 T 2HIER) PVC
JEMEE, JLAEAT R 1 RERE 7 1) EAT PR E R, 2 5l A 1 SR 2 BT W =

[0033]  FIRIELLNEZ N B TR BB AR A 2 N 22 R B 4% 2 17 T it 22 56 55—, 3t
Wk 1 PYRE R 7 (R k) 88 1 BRI 1/3—1/2 5

[0034]  JITa [AJ T I 2 DA VR B2 Sl 87 T P s LB A 2% 2 X IO 000, O 0 T B B 28 1 — T i
HEESAR 2% 2 AHNANIAAHEE , T — 10 k0 1 Bl o Al 1, AT 1 N EER R 7 1) B
5 o0 PR RIS B 1N6—1\4, FARKEERTAR Y LED H AT de 8 rRe ik A 1 i e, #2474
T T ROCHA BN, SRR Y R JEIEE 4 R,

[0035]  FEATHE 1 WEE LR A N RO Z B AT 4 B 2 1 Y BE .

[0036] LI — PSR AT ITARAT S 1 MAMEE b, 7 T I LB BR 2% 2 455 M IR M BE DRI, R
FH 8 WU B L R P R T Y VB ] i — B D A A I B Z, DL R RR A BOBIEZ 5, 1%
YR FEIEZ 6 TEATE 1 MR 7 ) b R R T R B AR 4% 2 W AR M B RT3 1 A1 RE
LB KR, P H R B E T . SN BOUIRE 5 WA 1 AMEE B R U7 [ A R
AN E R I 1\4—1\2,

[0037] 1B NARSEAUHIRL [ S — gk R TE LT 1 A0RE AT T BTk d B 4% 2 1975 A2 & 1%
BRET 6, L E VAT BN TR SN IR 5 B, W] UIAEAR KA R IRE 5 BIfE i
TEREMEAT AR B . FTIAEN R 6 AEXTAE L ANRER FE O 1) L K R LUK T AT IR 14
FERR)Z 5 B RE, tHrl N FRTIR AN IEIEZ 5 (I, (B — @ BT Arid s AR 4% 2 (E4] &
1 SMEE BB AR, X FE R0 PO AR R AR P R TR 2.

o1
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