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ABSTRACT

For the evaluation of the plasma display panel (PDP)’s noise, vibration and sound characteristics of fanless PDP are
measured and investigated. PDP is a type of two-electrode vacuum tube which operates on the same principle as a
household fluorescent light. An inert gas such as argon or neon is injected between two glass plates on which
transparent electrodes have been formed, and the glass is illuminated by generating discharge. For this discharge, both
high voltage and currents are needed and cause an acoustic noise. We investigated the noise characteristics connected
with both a electromagnetic elements from SMPS to panel through X, Y and logic board, and a mechanical elements
form panel to case through transfer path which related with vibration and heat. To reduce the noise of PDP, a discharge
pulse memory design related with both higher brightness and lower power consumption is important and mechanical
characteristics connected with dissipation process of both heat and vibration generated by panel discharge must be

investigated.

[

A

259 A%BAel Ade)PES} £= nFI}E
A 717 WEel AN BRL 2T e &)
A &7 AF o AAL goh olg A
Ao gt 842 ojdnn} JHHAFS &
5 AFel BAA Ha & ¥ o AEY F
& AL Bxr 5ugles 2.V oldde
A7V R He) doidoez ze 48

-

548 weldl o) EAN =X e faz
0] XO}-X‘I ]E i% Zﬁ%_,] _8_?_7}_ HLAB.(:S}__, 9\1‘:}

T 2ude] ABAAELS daZHeg B
g He Rye By 1‘41653}54 e Qs
Atk A7 E FAH 2 A" 7|¢S B
2 3 &I (Cathode Ray Tube : CRT) EA X7}
gaZgo] AAE Fra go 3w gy
of & 7tAw R Feld Fuz Asd of
B3t txFeo] AFAAM nAE WX ZaEA

TFT-LCD(Z2E  AAH FA| ZJR] ),

PDP(Z 2w}

« AEA OAREge AT

E-mail : pdkyong@samsung.com
Tel : (031) 200-4747, Fax : (031) 200-3144

693

gaEde] #g), §7] EL 5 MEL /id9 =
¥ tl2Z#o|(Flat Display Panel)7} Z}4-& 1
Q)
AN

1, PDP(Plasma Display Panel)& &z 7] i
A9 whrElEn, AYAEdrr o|Fo Axe
AR £7) dAlld. AR 1 i 7HA el
5 7tE gFAH 7T BAAOR o]Fojx 1L
govt 1A 7 100 &8 ol e A
} b RotAd aiFanrt Tdyor Foed
Z Bdvt. dA TFT-LCD 7} 719 CRT 7}
SR E RUY AGE F535] FHee AA
@A @ W E gt ‘Rat z2AM TV 9
Ao AAsE Ao g of A¢
2] & PDP =

S

l:!

Za&‘io.?i»‘. BN ¥ o oft mZ
‘_I.?..Iori‘l_&oﬂ

ok oo

P EEATE Fase. 1k F
AZHolEA S 1F e, DETEHJLE
ob&d AEAA WE7le £Y FToIY
ol g4 HEE At 271
%z‘f_ dAZ FE olFAevt B
dHel Aol wmE Mhsol FUbEA HAL,

W OIE M o

N
O
=2
N

t

- — —
o
_\1

N
oy o rie

g 0E

=

2
e
o

(o]

—_—

0

a7bel ARAFOR anizte] o] WAH
web @Al PP & AAHSHE ofel Al oA
AL AATE Ygol FEAoI



A2 & A G 20028 % DI HZA

AT A At
ot ol flE
30dB)S AT 1
e g
FZrE 3 Qlok. weld, 3
AARD ol #+x
He 2y 5L F3F
Ak,

=

2. ACPDP 9 =

PDP &5 @ o3& F71 9
¥e] & DC 9 AC TEW
PDP 7} A=t = AC
A FE FEELS A

2.1 AC PDP Panel &f #+=

3 PDP

sdels EH=vE WE7] 4
T3] =35 e AFY
FAAZ 2o o] AH

1.2

==

IFFHUC g)or FEL 3. a9
Ao ATz o) W gy,
¥ (Surface Discharge Type), ZH WA H
E#7E =9, 72278 JE 7k
H ol&dtes A dFE D¥EA PP &3

o] &HW, HEHA AOZ Ne 7p2=oA Y
LAAME of&d PP 7t o, full
color EAI7F &4 F F 9 Kr o|u} Xe 3 28
A7t22 58 e ool HAR), 546,

AAB) FFAZ 7] AA Yot FAFE ©
&3t At @
Glass Dielectric
material

Phosphor

Address
electrode

Barrier rib Dielectric
material
Fig.1 Structure of AC PDP
AC PDP & @A = 3709 At dEg FA
o2 g & 5 ) Ao A FEAL B

694

Ao F 42 AXoA 50 21z 719 VGA & XGA
T FE&3 AEFES st k. ol g &
sloll A4F3 BE AC PDP AF9] dukzQl Fx2
+ DC PDP o+ @] A3l AYE A8

A AR T desAl Aol 54
AC PDP 7} @ Aot o] st A|Fo] Aatkd

A=

= A " P & el
AP TR YgelFn & F . A o
BHHog AlgEE 712 FEA 3 AFE AY
FA AT 1 749 o =8
T4) P2 AFEES

B AM2 o 4@

+

of

32 b
;L i)

2.2 AC PDP 2| T+&HH

T

)

PDP =
o ¥l

3} of

AfFF9 F71A
A7) &M=
. AC & PDP oA

o

.

x
oo [yd B[z op

g=

e

ColEE 7+F
Heo] &}l ADS(Address Display Separated)®2]
FEAYG FP¥E9 oyt 2Y 2 o RAX1
E}-,(S)

[o)

O

]

3

1TV field

Address penod

Reset perind Sustain period

Fig.2 Shape and Arrangement of Subfield

Quk PP o Y TAE AANEES e o
ATl AstaE EARTE

°I® ¥% A7l
Atolel A whdol 2 doluba, 1 o WA
Ak SN EEA 3 4o EANFIE BB

Zol %19}, o 247 WaE B AL B
AAHEe B Aol FUHS B

A



JAHS ¢ A A 2002HE JIHZe AEto HBAMEXY (S2ASTSSEE H)

A et 25 C}Ec‘r. E e vie tiE A Y3 A E(Shee)& TAE ZE(Module)S
22 g o 7t 4o 83 H3 deHE 25 YHE Aolx(Case)’t H2FE FxRolg. FER
20, 3 AZE AVstr] dol 7 A4S 7Y =, 24K =(Logic Board) ¥ SMPS = AkAl9] #
3 ZIVEEHE 7] 93 du] o] o]Fei o Ry HFZozRE o gdFHor FPC

olgig MBIA=Y oldir ATEH2EF 7} AZAHA Jdt. FAHFE HeFo] RAHY

o2 R o WU o Lot L O i
NE
Prli
I oy
r\rjg

Al & Clear 75Tl A, dny e85 shdd we Yoleo] Fatgv}.
of etE @ TV BE ke n AjY ApEE

A7 Bl Zzte] AEgse] mep ofu]

g AN vok o) B FHPY &

H o] 848 1TV I <o)l gt ou]

& 132 3w oy pd TEPY VS

AA e 5 Aok,

Z7] e PP o B9 wekulgaRe
ArgEtE glom, 24 ARBER AzAll we
71F R 7 w2, a9 3 2 PP REAA F
A3 244 (Sound Pressure Level)2] F34+ EA
olth, ox Al wrxnlAlI AAG B o %
of W} 60Hz & dtEY ¥l 74 AHHLd=9 b
SpPAlo] e vl B Fis SHE wYL
® A 3. 22d 1%

G T Y O S P T S a9 6 PPASAES A% 5Fx0Th. AY
£ o FRozRY APl AaeH B
R R B 22 AdzRE solanxs wd @ 2%
[ ‘w' HHH!'!g.“u | 5ol AL BRY Rpo2 I G %

o A AT, ol MidE EUE o 2598 HEH B

i i
0 0 w00 300 0 &k wm 7om wm K
Frequency [Hz|
Fig. 3 Sound Pressure Level of PDP
Electromagnetic
Elements
2.3 PDPe 3= ‘
| XYBoard | | LogicBoard |A
Rear Case
i AN Through \f'
Module Y FPC !
P T e U { Panel I._. ________________
Front Case [}
Heat, Vibration
A4
5 Sheet ; ;
Dissipation ' -
by Sheet v Mechanical
e Elements
p
Fig. 4 Plasma Display Panel
PDP = 1% 4,59} E}:Q] e gAE == ) Fig. 6 Flow Chart for PDP Noise Prediction
d(Panel)¥ o] UL g AFA(Chassis), &

- 695 -



JIHe g AE W 20029 JIHZE AE0 ABNENY (

3.1 MI|REo0l 2ot &F

2719] PP AZEL gt wE Hr)RE
e

2 gAY S 37 A3

slol delgiony A9 B¢ A dUAE

E3to] e AASZ ¢
uho} ko] #Mo] §le
A A2SEHE yolm gon skHz 7AA L AA
A el 30dB(A) AF9] FX& nolx At

sick. ahA, A sl
A0 A Fasdd 2

l...

Magnitude [dB(A)]
T

-
D

i i i 1 I i
0 1000 2000 3000 4000 HJUD 6000 7000 800D
Frequency [Hz}

(a) PDP Module with Unmodified Board

Magnitude [dH(A)]

‘Hh”‘ i

L
i 1000 2000 3000 4000 5000 BOOD 7000 8000
Freguency [Hz]

(b) PDP Module with Modified Board
Fig. 8 Comparison between Modified and Unmodified
Board in PDP Module.

||H

ik | Mu I l,up

L2 FAE F 9ges ¢ F Ao

28 8(a)e z-‘aﬂ*&EH 14 BERA FdolA
50 cm o)A £A3 SPL FaFEA e, (b)
e FANEE ¥ £ 58 ol FATF
H2o) et ‘% W33 o 9% £ BE

AFAEAA AT w3 tehte Aol oh

gl A Fuedd AX AG 537 ®Belx 3l
< & F U o °”\1 A vpo} ol 7%
Exd w2 1TV U= 60Hz 8] dt2Y AR Z

Angesl viehgAel he dgoz wau,

9_7171 145}0‘1 E‘:«l % &

ARz E9) =24 "Hrth oy nAFI}
F23 e fd3zrEe dyont RHHg
AZo) olste] nlFALSE HFEHF F 9 BY
<dg Fzzo AA% oel FHAARF7E U
92 zolPoz =W {AIET|Ho] Aojxo] B
=9 98 BEAT HEF o vl LS F
o] WAE 7hgAdol B7] Wi ol Wi FE
7} Hasith

3.3 Panel 4ol e 2§

AAdd ¢ Fasd
Hol e wAsde I oj=gid=S,
29 9 FFAFo] AXH1 Aoz FEHIY
Y Sl WHAstes AT s WAkl
P4 Do) FArtEE o=

220 Qztd F71AQ Ao oste] ALM-E
ZAbsHAl =a §FAE T3 R

A FHc} olgls IS st e Audg 4
FHsdo] HaAE o]l &std FHAHA Hi o
o wat A¥y dusde] HEAA Hoh T4
olmyg~ AT FAAFTA AstEHE Aol
400V AR w9 =7 wEo Ausd 2 +H
Hade Ags Zeto 7 WA= A7 9]
3} ol 9 wbakS FA Fo) W Fo T
o] A Qo] Awsda Friger HEHs}
Al Elﬁ agol fFEHE Aoz dddAn.

2% 9 = 3}Ho] Full White 2135 A7IHS o

==

Ho .E



1A

LN

2 20028 & DJ|H2A

_/E_
=

I ECEE

ODS(Operational Deﬂectlon Shape) <
10 o BolAx
oA A 2

#7} 23
slek. gl A 1)

e Holx

:
“. Accelerometer
(Reference)

Scanning LDV
(Measurement)

Fig. 9 Experimental Setup to Measure Panel Vibration.

Fig. 10 Operational Deflection Shape of PDP Panel.
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