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A Complex Electrode Flat Back-light for LCD

WANG Qi-guan; WANG Su-min; LI Jian-ping

(College of Materials and Chemical Engineering , Xi’ an Technological University, Xi’ an 710032, China)

Abstract: A new flat back-light excited by plasma employing different conductive materials as the external
electrode was developed. This back-light is composed of two sealed flat glasses in which the pure Xe (at pressure
of 200 Torr) was inflated and a layer of phosphor was coated. A water film being considered as electrode was
sealed on the out surface of the upper glass substrate, and an ITO film being considered as conductive medium
was added on the out surfaces of the lower glass substrate by using the transparent conductive tape, where the
glass with thickness of 1.1 mm was used as the dielectric barrier discharge layer. The white light was available
by exciting the phosphor layer with the plasmas introduced by high-frequency voltage, whose luminance was
4 000 cd/m? accompanied with the lighting homogeneity over than 92% . The experimental results show that
the most suitable driving frequency was 9.6 kHz.

Key words : complex electrode; flat back-light; plasma; fluorescent lamp

R R — R Bl R B AR 1R, HR R R R
FERRBRE LB FH B R 4 B A
LCOBEXREMFEL R EMFEER. N R
PLEE b, 38 % R B OG890 T BR R IR AR
FOUIT R S IR ; AR ILTE R £, LCD H L IR 8 %
] 43 15 A R A0 S Al T O R, AT L AT LR O AR
BT IR, 5 2 3 4R R A Bl BB R Ot
AN i E b NN A N S N TR )

W B #1:2010 - 02 - 25
BE&TE #1044 L5 BT S

FATEAEA PR LCD BRI A ZEE, BRC &
BRSO R BT AT B BRI, TE
OSRAM HREHZA &) F 2000 4 8 il 7 — Ff 4% B 1w
A J5 BELRS 75 P R 3 R B - AR S B TR PLANON, &
FeE E A K 5 000 cd/m?, HAar T 10 K /h
i) BRI S XAEE REN LR BIRE R
TR Z B, B TR N B B R — R T R
SRR FR) B A SR RE B B ML ARGR B, 4 B

EE® A £AMW1976 - ), 5, W WA, 1 1, 26 I BEA B 5 8545 I WF5E



g2l

EHANE ZAHEMRE LCD FARHE IR 39

B Y B E AR R T RN BB 5 R AR R
T8 B, BT A3 O 3% AN B SE 3R RT AR AR AR
7.7 PLANON HOGIR B2l b, Bk B T —Fh
B R A TC AR B R UE O R A B R R — 2
PR, I HLTEBL I AR 10 41 3R T 452 5 — W= T A
TR IR AE Ay 5 v A S TR R S 1R R A i AR B F- A
TR X PR G IR A fi & TERTEHT K
A B B e 4 A B AT, B ARARE 4 BRJZ , AT O P
BE EUR B R R AR RS A 7= SR 43 7 WT RE . SR T
H T A A J6) 3 F R R I O, K R A B 9 3 3l
AR RE PR I, AT Xt 9 06 TR AR 1 B9 & Ok BE 7 AR
AF B B, %5 B B K B AY 8 AR AR 47 5O X R
JEUR 9 A OEE 0 LB & AR B9 L%, B 40 A 4% Rl
BURL AT AR 5L AT AR, BT PSR T &2 A R 0
TZBAE 7 6 U B b 353 M A 3 TR R R A K
& Ay meL AR, T 7R T B3 Al A 5% T E A 3 B [ A 1TO
S F AR R K, TR R T R SR B, AR
HOLIRASE LT T T IR SR LA

1 SEIE4

1.1 ER5&e#&

BRROCTALRT 3 inch, EE 1.1 mm, 30
SR ) s B AR (EM AR K 172 nm,
RIS GP — 0464, 53 #r4h), 8 YOB(LY, Gd]
BO;: EU*Y ), LAP(LaPO,: [TbH**, Ce* ]), BAM
(BaMgAlyy Oy7: EU" ) s R (i O %%, 4 FF >99.
999% ) ; 1TO ¥ 5 (T H FH & 400 £ 100 Q/aq, BB
K125 pm, TTH R B FHRAT) ;5 9] F AR
(FREEM KB EE R ST, mE B 400 £ 100
O/aq) s BEAE CGE A B, THAR T R &
ARRAHE) ;EEANCER, BS LC—300, 5
W ar FBHE A A PR R ) , B AE AR XA A AT 4
SRR 8 TR R W b X B S R A iR S €
5 7120,Chroma) .

1.2 FHRE S IRE I (E

WA 1a Bros , X R G BRI R E G IR N R
i EAERERG Rk, RRB— R0k, B E
TE 30 pm. ff RSB M EEE (JEJ1 200 Torr) , 7E L
BORE RSN R I I — R = E (RE N
0.2 mm), BB —N/NMLEEAKMG HSLET

B HE AR B S 3% T O B R RS U B — 2 1TO
[ - PR YR, SR it o v A3 L T A Rl , BT £
FORIEA B STE R A GIE(E 1b).

(a)i) TH B

()L R IR A

B1 SARBEFEEXTHIEE
REIMEXRRK

4 o s VS R R DO N T IR o
RO IR, H BT B R AR b A VR AR K B 1B iR 1TO
AR ST — i KR AU AR, S5 B TR R AR TE b
T EARRE ERKBEM ITO BEZ R #FT, BT
BB AR GE S R ZE R ER XFe IR T
T T AR R A 6E AT R A B — 2 T
b, F REEFT T — b4 72 LLHEBR 70 8 /Y
> TR X R R R 8D T B4 B X 35 39
BB A, T R R AR A 7= 4T T
He;

1.3 EHESEE

[F] 980 % 7K B Ay S i, % 15 SF- B 75 o YR AR AL 1O7
X R A e AR B P B R G TR I R AR B B T
AT R B R R R Bk o (5 S #EAT 3K 3. WA 2 B
A, B A 2 YO SRR (R
AEWH) RAEFERERKSE A, AR
oS R BESR AL, TR BRI, UUARE 5
B A SR T B AR SR T R A — N BE R R, AT RIH
FAMINAELE, MREBCRERK. 5 el (R
T ) R AETE KR B, B H S — B T R
G BE o R A AR K B R B 5k, X B A R B
THAERIRE RN d Sl BE A, T 52 22 2 B B P £ T
FrAB A RERAR AL . i T o b BELAR: A K v 3K B A8 X



40 b, N S S VA ¢

%05 %

FEo M BE R AR RE R, H T NE—F R
LRI KB

A 8]

R IF]
R TR

2 BHEERESHEETEE

2 HERAIHE

2.1 FEEERIEZ SRR

B R SR A TR ) [t 2 6 A 48 T R AR [ 9 =
Yz |, % FE A EARBEGORIE R UL, BOR F IR £ 2
6 EF B Z B AR . B 3 B Il gs R AT LA
B, R FAH R R B A B 3 B AR (A s FEL RS 2 )
A FE TR B R ) B A /D, A TR R DR R R,
KIS, Pl NE RIS E T, REEMN
1.5 mm BN 1 mm, EEZFEN M 3 560 cd/m? £
3 3 880 cd/m?. X A& K, ik e B R sk /) ( BV JEE E
B, SRR S R P NS TR RS REAE
TR ERARERTE Y 5 6 Y 1 P AR, B it BR TR
S, RBOCHOEWR, RER M. FERENE, X T
0.6 mm fl 1 mm EEMNHMRTS ,EENEEER
— FIIMERMENEEEET, MEREEE N
3290 cd/m?, T J5 # B = 52 JE 4 3 880 cd/m?, X 7]
REEHT 1| mm EENEEEAFNTFHEFERHBR
A 18] 33 RAT , WA T BB FE 43 A9 il 38 R 9 R 1 M AR
BIZNC. FI3E, 5 1 mm BB A0 &5 (B A G, RV
1.5 mm JE B /23 [B B A A F & 51 o776 BA FH B A%

3900
3800+
g 3700+
RS
T 36001
#3500
R |
5 3400
& 3300
3200

()I.5 10 2.IO 2I.5 310
Eglmm

3 SEAEREEREXAREAREE

HHEZEEATHEETE

Z 18] B 1 AT, BT o Rl 48 98 A 1 R R AR R

Eﬁﬁﬁé&%ﬁ%ﬁm%%?iﬁ)ﬁfﬂﬁﬂTﬁéj‘ﬁ%
J2 B4 W Y 558 BE , {68 8 4 2 Ot H 00 DRI 35 3 AR B Y
KL, BORE RGN WA E . b T
W, A — R DL , A6 S )R
A3 AR O LT BT AR B HE Y T IS ROt
EWR IR SRR B SR . FERE XRS5
T, 1 mm/5 B A 25 18] 2 S AE O & 06 RSE . B AR
A B ROST, 4 B A 4 1 U B, L vl R BE R s 4%

1 mm.
2.2 RINBEIE LR R

ME 4 FTES, BE—BBidE kS, HEE
R, F B B 38, & D't 5 BE ARG n . 451 4 B o Ah R K
HEEMN 6.1 kV A 7.7 kV, T PR E LR
M55 BE M 3 100 cd/m® BEHNE] 3 980 cd/m?, ZE4L IR
BRI R X 2 R O i A F LR A 3G 00, KT P B 33
KT ERAG I, DT e 5 BE A 0. {H 2 3R B L SN B
T FR i B 5, X R R e e B, SR S B oL
TR E AT s 75 4h, 2 i 3 i 2] — & (B i, &Kot
5B AR AR OR B S, (AT R

40001

60 64 68 712 76
L E/kV

B4 EARBRBFREXAFRERARNEBETHRETE
2.3 HMERMEXREFHFERN R

XoF A o BEL 14 R ' YR R T, e BB R A R 2
H A0 B BEL R 2 9 A TR B R B R R A R LA
FE 5 B RH St [F] 9 1 . FE SRR e RST Ry
JaREPY = 4H R — s BB B0 T, B fE & A R H R
A B ESJE B B BE AR 26 . [ 2 Bk w45 5 93 36 19 K/
A W B Ky s B PR Y R A, 3 R RE R TE YRR L
R TH TR N BB K AR A R BH A Z b A B R
WOR SRR &G R, AT 4R 15 FLRE B9 R R AR 5 T
A 5T BELES 2 g JEE BB D) T o B W AT A0 5 Rl B R/
RS R R . BAA R RS R 09 JE R R, 3k B [F] A



g2l

EHANE ZAHEMRE LCD FARHE IR 41

ok i B Y S v 3BT A AR R 0 BE e A iR 2, IR
2508 F T R B B HE AT A IR B B] A9 B SR R, T
3 A FEL B 1] IE 2 ik 0 R BT R RE B ANIET S AT
PAE H, HARRLE 9.6 kHz BA B, FAR B OGIR K &
e IR B B, TR AR D R A A K.

80

3900}
3800}
3700}

E 3600} «

< 3500

i 34007

30— % 70 1z 14 16
4% /k Ha

%)

)
RIW

cd/e

I

—>

0

BH5 SARKEFHREXLEERR
METHREMINERE

2.4 EBXHEHE

Xt 1V B9 Te AR B IR AT R 6 5 R MR,
R BN, R SHEERREIT 92% . 5% 5 CCFL
RHITTE M OEERFE K, FRFIEIT T

HEMEN LCD F TR A .
3 4 e

) I 52 A v A% TR A 2 YA A K 4 TR B T 25 3
#& T —Fh LCD P AR & 6 IR , i H R 65 FE ik 4 000
cd/m?, RIEH S ERT 92%, Boh, R RS H
R 7 B 5 Y 3% A [ (A Rl R TR AR O R, 3R T —
PRAL AR B S R 4 & e, AT B F LCD &6

7 A0SR A2 B B U
% 30k

(1] FIe, REW, A BRESERH]. BES
BIR, 2004, 19(6): 446 —449.

(2] &, %D, WIE, %. TFT - LCD & 1 3K 3 A %
ERABIH]. WS EAR, 2004, 19(1): 42-46.

[3] ®EE. BAEBFHFELCERDRMHTRITI]. BE
587, 2006, 21(2): 165 —168.

[4] X6, £, B, 4. KRB &ABAMH LED &
KRBT S HAELT]. WARSEBA, 2006, 21(5):
539 —544.

[5] ZBAKR. LCOEXREFRHH AR BRESER,
2002, 17(2): 119 —-127.

(6] WASCYEL, T4, FHEA FFHE Xe HHEZMITE LCD
HRBERHFHER]. BAES5BAR, 2005, 20(6): 532
—538.

[7] Timer M, Lecheler R, Schweizer H, et al. Hg-free flat
panel light source PLANON-a promising candidate for fu-
ture LCD back-lights [ C]// SID’ 00 Digest, 2000:931 —
933.

[8] Frank V, Lother H, Simon J. Discharge lamp for dielec-
trically impeded discharges with improved electrode con-
figuration: 3 E , US6411039[ P]. 2002 — 06 — 25.

[9] Lother H, Frank V. Discharge lamp for dielectrically im-
peded discharges with a arrangement of support elements:
3 E ,US2002163296[ P].2002 — 11 - 07.

(10] E#&W, FEF, TRH, ¥ HEEHK LCD FRHE

FE[I]. WAEEBR, 2007, 22(04): 412 - 416.

(11] E&HFW, BV, TRH. THRE V@A 5 HER®K

HLPE O 4T B H ) #F 77 ¥ - CN200710018181. 0 [P].
2010-2-17.

B s p e R A ey E R S s S S oo S SR S o ates S S

(k3% 37 W)

[5] Biswas R, Zhou D, Puscasu I,et al. Sharp thermal emis-
sion and absorption from conformally coated metallic pho-
tonic crystal with triangular lattice [ J]. Appl. Phys.
Lett., 2008, 93(6):063307(1—-3).

[6] John Sajeev, Wang Rongzhou. Metallic photonic-band-
gap filament architectures for optimized incandescent
lighting[]J]. Phys. Rev. A, 2008, 78(4):043809 (1 —
10).

[7] Luo C, Narayanaswamy A, Chen G,et al. Thermal Ra-
diation from Photonic Crystals: A Direct Calculation[]].
Phys. Rev. Lett., 2004, 93(21):213905(1—4).

[8] Chan David L C, Solja %i <Marin, Joannopoulos J D. Di-
rect calculation of thermal emission for three-dimensional-
ly periodic photonic crystal slabs[J]. Phys. Rev. E,
2006, 74(3):036615(1—-9).

[9] Bell P M, Pendry ] B, Moreno L M, et al. A program
for calculating photonic band structures and transmission
coefficients of complex structures[J]. Computer Physics
Communications, 1995, 85(2):306 —322.

[10] Pendry J] B, Mackinnon A. Calculation of photon dis-
persion relations[J]. Phys. Rev. Lett., 1992, 69(19):
2772 —2775.





