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Abstract

The inorganic powder EL lamp was made by screen printing technique with a phosphor

ink and a dielectric ink. Value of color coordinates X and Y increased under the

condition of supplying driving power to the inorganic powder EL lamp and changing voltage
with constant frequency. When frequency was changed under the constant voltage,
value of color coordinates X and Y were decreased with increasing frequency.
However, level of change of color coordinates X was different from color coordinates
Y. When voltage was increased under constant frequency, changing degree of color
coordinates X and Y shows similarity. But under the constant voltage with changing

frequency, color coordinates X and Y were differently changed that degree of change

of color coordinates Y showed five times more than that of color coordinates X. As
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increasing thickness of phosphor ink and dielectric ink, level of voltage and
frequency, color coordinates X and Y were slightly changed. According to the
thickness of phosphor ink and dielectric ink, and level of voltage and frequency,
color coordinate of color light was changed. Frequency was most important element
influencing on the change of color coordinate.

Keywords: Color coordinates, advertising effects, screen printing technique, ink

layer, inorganic powder EL lamp.
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Table 1. The Change of Color Coordinates X according to Changing Voltage and

2012,

Frequency
Frequency
Voltage 400Hz | 500Hz 600Hz '700Hz 800Hz 900Hz | 1000Hz
100V 0.1803 | 0.1792 | 0.1776 | 0.177 0.1752 |0.1746 | 0.1733
110V 0.1823 | 0.1806 | 0.1785 |0.1773 |0.1761 |0.1753 |0.1741
120V 0.1829 | 0.1808 | 0.1791 |0.1781 | 0.177 0.1756 | 0.1751
130V 0.183 0.1816 | 0.1806 | 0.1787 |0.1778 |0.1767 | 0.1754
140V 0.1839 | 0.1823 | 0.1808 |0.1797 |0.178 | 0.1773 | 0.1768
150V 0.1843 | 0.1833 | 0.1818 |0.1802 | 0.1798 | 0.1782 | 0.1771
160V 0.1855 | 0.1835 | 0.1827 |0.1815 | 0.1802 |0.1794 | 0.1783
170V 0.1859 | 0.1844 | 0.1823 |0.1813 | 0.18 0.1799 | 0.1789
180V 0.1867 | 0.1848 | 0.1813 |0.1816 | 0.1811 |0.1798 | 0.179
190V 0.187 0.1855 | 0.1835 | 0.1819 |0.1814 |0.1804 | 0.1779
200V 0.1876 | 0.1845 | 0.1836 |0.1823 | 0.1826 | 0.1823 | 0.1802
Table 13} o] #7] EL #Ze] 55 = 7H¢ vhe 75 o] 22120 100V-400Hz
A AR A AT X3z 018038 HERRIL SIF. o REAF AT sHef o
4 A 100V stell Al F=3k=7F 400Hz ol A 1000Hz77}7<] H3 0.1733

o et 200V77}><1 7}t el %‘-?ﬁ g A st Fubeg
T Sbeel whEh A Xe] #AxATE i 3
Hzoll A gl o] Azhst Xo| 23| 01843011 150V-1000Hzol A 42tz X el 2}
0.1771°] ™, 200V-400Hzol 4] 4

2
Aol S & F

A= Asge] MAR XE 01876 18]Il 200V~
1000Hzol A1 M2 X o #FEA = 0180295 = 5 Sdrh

dbde] #41E F7] EL fZel e e dEe 2N FaE dAsA F
L AE MBS A Aol SR wel e M) MR Xo| FHEAE
S7hehe BolFa glth 400Hz-100Vell A gl Ago] Max Xef x|+ 0.1803,
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400Hz-200V ol A gl A=de] Mg Xeof #igA = 01876°]f‘1 100V -1000Hzll A ¢
Aol MFE Xi= 01773 L] 200V-1000Hzo A gl Mg Mzt Xo| #

EAE 0180224 Ayl FAYA w3 HEAT Tk }1%—;— o 5 glrh ool
@4 AFE X By ol Table 209 £%8 AHE Yo B3olAE fAsHI vhe
st

Table 2. The Change of Color Coordinates Y according to Changing Voltage and

Frequency
Frequency
Voltage 400Hz | 500Hz 600Hz 700Hz | S00Hz 900Hz | 1000Hz

100V 04792 | 04703 | 04624 |0.4559 | 0.4469 | 0.4407 | 0.4336
110V 04791 | 04702 | 0.4627 |0.4553 | 0.4478 | 0.4407 | 0.4342
120V 04791 | 04707 | 04642 |0.4558 | 0.4489 |0.4417 | 0.4361
130V 0.4802 | 04719 | 0.4641 |0.4567 | 0.4501 | 0.4432 | 0.4369
140V 0.4816 | 0.4732 | 0.4658 | 0.458 0.4516 | 0.4447 | 0.4385
150V 0.4827 | 04744 | 0.4661 |0.4592 | 04535 |0.4455 | 0.4391
160V 0.4829 | 04742 | 0.4682 |0.4615 | 0.454 0.448 0.4417
170V 0.4835 | 04752 | 04675 |0.4611 | 04537 |0.4491 | 0.4433
180V 0.4848 | 0.4762 | 0.4682 | 0.4618 | 0.4552 | 0.4488 | 0.4433
190V 0.4848 | 04771 | 04694 |0.4624 | 0.4559 | 0.4495 | 0.4439
200V 0.4833 | 0.475 0.4684 | 04617 | 04552 | 0.4527 | 0.4441

Table 29 A# e} o] %5 A# 27 100V-400HzA A 235 AMgo] My Y=
0.4792°]1}, 100V-1000Hzol A MFAE Y& 0.4336°]H, 200V-400Hzol A ¥F4= A3 9
AMFE YE 048830ttt mEE 200V-1000Hzoll A @ Age] Mg YV HEAE=

o

044412 Yetya 9lomg Wty Mgl Mxx YV FuAE 74ATS o £ U
FoFE dAsA Fa dghe As 1} & 2% Table 1°] M#% XA vehd A7
B FAsA Atel Sl whet 2w Age] MAE YO HRAL TS Ho

FaL Atk 400Hz-100Vell A g Aage] Mg Yo HF A= 0.47920] A RE, 400Hz
-200Vel A whgd Age] Mg Yo HFEX = 0483301, 1000Hz-100Vel A 3¢l
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Aol MAF YE 0433601t 1000Hz-200Vol A 2hggl Alsje] Azg Yo #HEAE=
0444124 ZF7Fstdch ol A dA s Fop sholA Aot FT7HA7IH AFxE X 4
AMRE YO HAAE SU/FeHAT, dAe Mot selA FoaE WHIA7IE AR X
2 AAF YO HEXE Fugo Fbo] ubsle] Aastvh awd AR E X Wi
AEet AR Yo WA EE 45 e s & 5 Ak

Table 1 % Table 29| AR5 lA, A& At stellA F37F 100Hz 5712 W =t}
AR X HEACAY 100Vl 170Vel A el Al 3k =] 0.0011] 4 F-E 190Vl
Mol A Ha FEA 0.00157HA 2A4)E AA FFA 0.00124 7FAFS Hola glo
W, AAG Fg st A FSeke] 100Vel Al 200V7hA] 10VA S7ke of Az Xo =
F A (500Hz 2 700HzoN A 2] A #H3F Hat A 0.0004900 A1 F-E 900Hzol A 2] A Ho) 3

L

2 00007744 245 AA Hi 000064 F7FeHS Holx vk W AdAF Fub
g kel Al Hsteo]l 10V4 Z7he wf ARE Yo HEA(400Hzol A o] Al A4 F7F o
T 0.00030 A1 H-E], 900Hzel A o] Al Hdl F7F Fd A 0.00102.2A4)+= HA F7t
A 0.00074 =4 F7hehe Bola 9low, A st stelA F34rE 100Hz 7}
& o mioh AR Y AA H A 00070 A= FATS Holy dEd A HA g
2= 200Vl A 0.0065, 24 Ao A HatA = 110Vel A 2] 0.0074°] St

olgA M X P MHE YO HuR WA, dAT Fop stol A Hstel 10V
A Z7bgel whet Wstele #HEA = 242 AA "tA 0.0006 2 0.0007H =4 F7Fe)
I JorE fEidsttal B g gloy, A AY stelA Fugo ®iste] wE
AA A BEAE Zhz 00012 2 0.00700. 24 A5 Hlaate] Suj Awo we wsl
& Aol7b ASS & F Ak ol ANRE wFo] E o IS Fug shell A et
o] T7FE W= Mz X % AMFx Y9 *%} 4= } de frAE sHANE dA g Hst

Stoll M = ut4=o] 3}
sh&o skl Mztw
Table 10 55 o]
o] Fukgret HshE WIAIIvd e Fs - B e o) wgE Ao fal
AT XE dEd 4 o9le Ao 2
100V-400Hz] A3 X7F 0.1803°]™, llOV*BOOHzoﬂ’ﬂ 0.1806, 120V-500Hz°l 41 0.1808,
130V-600Hzll 41 0.1806, 140V-600Hzoll A1 0.1808, 150V -700Hzl 4 0.1802, 160V-800Hzel
A1 0.1802, 190V-900Hzel 41 0.1804 B! 200V-1000Hzell A 0.1802°5 A Zrobs = U=
d, 8y &2 sz godad 2dd + A= v obUARE Table 19 #=
ROl 5 s E dAdeR i 94 ¢ e ARAVIE e A
w AT AR e RAM=

Sha} Fwgobel gAel RS els) ® FE dAoU
017 BEG Aow ArHY. W ol Table 201 F2Ho} U= AHT Vo] AR
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A= Table 1ol F55o] e MR X AmdAets vh2A AgH Tk
Abololl A ghA Rl BAE Frolr )= o] wliEo]v| &= ok
9 gz Fo] #ate] BuE wlo] oawW ¥ 1PIPD ~3d 917

MOE QIHE 33 IPD /MO AME F9 FAE A9 fAS], =@ 2PD A2
A F9 TS IPPD JWoR ANE Fo FAE A9 Aol A gErh aew

2PD ¥ 1P2PD F9 F7+= 1PIPD 59 77 Rt} 20fd =923t9, 3PD} 4PD 59
FA= 1PD Z9 57 ®u 3u] 2 4ufo] o] 2vh= AL & 4 Utk
Y F7] EL fZe] g3 9 F1F9 T dAE Nxx
39 =E 1PIPD, 2PD 2 1P2PDe] ~=d 24 7]
Hoz st F3FE AT 77 %% ol 4 =S 3PD, 2 4PDE]
? £ 3 29, s dEe Ay 100V 4
00Hz = 1000Hz = ?%8}04 Twe Aol diEd MRx wste A
82 Table 3 2 40 =2 3}3t}. Table 3o&= M3 Xo| #3Fe] 18]3 Table 49 &=
AMZAE Yol BAR Ao,
Table 3 © 49 Folx Ay FuFz BFato], F77F 1IPIPD, 2PD % 1P2PDY]
2=9 Q1 VHoeR FF5ol TAE 3PDS 4PDE FEE FAdFel
iste] vERAL 9l wake] aohA] AA zZol7k YA s & F

ARt

Table 3. The Change of Color Coordinate X according Thickness of Dielectric Ink
Layer and Phosphor Ink Layer

: The Phosphor Ink Layer formed with 1P1PD, 2PD and 1P2PD-Screen Printing
Technique

. The Dielectric Ink Layer formed with 3PD and 4PD-Screen Printing Technique

1P1PD-Phosphor | 2PD-Phosphor Ink | 1P2PD-Phosphor

Ink Layer Laver Ink Layer
3PD- 4PD~ 3PD- 4PD- 3PD- 4PD-

Dielectric|Dielectric|Dielectric|Dielectric|Dielectric|Dielectric
Ink Layer|Ink Layer|Ink Layer(Ink Layer(Ink Layer|Ink Layer

100V - 400Hz 0.1803 0.1815 0.1789 0.1799 0.1792 0.1810
100V - 1000Hz 0.1733 0.1739 0.1733 0.1734 0.1736 0.1736
150V - 400Hz 0.1843 0.1846 0.1810 0.1819 0.1814 0.1821

Ink Layer

and
Frequency

150V - 1000Hz 0.1771 0.1772 0.1741 0.1741 0.1743 0.1745
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Table 4. The Change of Color Coordinate Y according Thickness of Dielectric Ink

Layer and Phosphor Ink Layer
: The Phosphor Ink Layer formed with 1P1PD, 2PD and 1P2PD-Screen Printing

Technique
. The Dielectric Ink Layer formed with 3PD and 4PD-Screen Printing Technique

1P1PD-Phosphor Ink| 2PD-Phosphor Ink [1P2PD-Phosphor Ink

Ink Layer Layer Layer Layer
Voltage 3PD- | 4PD- | 3PD- | 4PD- | 3PD- | 4PD-
and Dielectric | Dielectric | Dielectric | Dielectric | Dielectric | Dielectric
Frequency Ink Layer|Ink Layer|Ink Layer|Ink Layer|Ink Layer|Ink Layer

100V - 400Hz 0.4792 0.4805 0.4811 0.4814 0.4819 0.4823

100V - 1000Hz 0.4336 0.4364 0.4398 0.4400 0.4381 0.4402

150V - 400Hz 0.4827 0.4812 0.4822 0.4829 0.4826 0.4833

150V - 1000Hz 0.4391 0.4393 0.4382 0.4396 0.4395 0.4406

100V-400Hz¢] % A& =7 stolA 1PIPD & # 3ol @49 3PD 43 AMa%E X
o] FHFE A& 01803017 4PD FHF9 AMH¥E X HEA &= 0181562 YERtar gtk 1
23 2PD FFZFol BAS 3PD % 4PD FdF9 AMFAE X HEAE 747 01782 2
0.1798°1%, 1P2PD &34=¢] 3PD % 4PD #dZd 93 #Ax A= z2z 01792 2
0181084 FxFe] FA7F S7hgel wet Mxx Xo] HAxRAE vt Avnt AR
AE AFE HE = AAT, A Fag el A HdSte]l FUhEe wep Wskshs

FN

MAE X L ARE YO JEsh v Esda B+ Aok ol|d @S Fold TE
71 100V -400Hzoll Al vk ofy 2k 100V-1000Hz, 150V-400Hz 2 150V-1000Hz E.5of A
Uepha glom, obgel ARE YolA® fAbE @ake] vhehuth

B el Fo vel whek Wakshs AA X R AR% Vel H3A wake

100V-400Hz 3 150V-400Hz9] A= FHFoAA ] 92k A da2xs 2, 3

%% 1PIPDHRT F77F F7% 8435 2PD ¥ %45 1P2PDA AHE X, Yo #

FATE 2 27}0}4— Ae AFSE = 5 AdEwl, 100V-1000Hz 2 150V-1000Hz ¢ %71

sl A= ojehe F thEAl AFE X, Yol HEA W] tF oW A3 e AF

& Zopi7] oieﬂv} ofel g o] fm L mFAIA obA AostA wE = §lAR St

F7F i mobAW S % fAdSel WrjAer o AHrh ol #4d 7
O

EL 3o uksgo sk
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