HpN

ELO0ODO0ODO0OO0OOUOOuouog:

EL Displays for Automotive Applications

0oooad
Masayuki Katayama

Electroluminescent (EL) displays for automobiles are reviewed in this report. An advantage of the

EL display under sunlight and at low temperature is shown by visibility evaluation. An automotive

transparent EL display stacked on an indicator cluster is introduced. A green-amber multicolor EL

display applied to a head up display, a green-amber-red one to an instrumental panel, and an RGB

18-color EL display are also reported.
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Fig.1 An information-oriented trend in the automobiles.
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Fig.2 An outline of the visibility evaluation.
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Fig.3 Visibility grade at the viewing angle of 30

degrees under the light of the fluorescent lamp

and sunlight.
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Fig.4 Visibility grade at the different viewing angles
under sunlight.
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Fig.5 Visibility grade at the temperature of +20 and

-400 under the fluorescent lamp.
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Fig.6 Configuration of the dual vision optitron meter.
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Fig.7 A schematic structure of the transparent EL
panel.
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Fig.8 Display examples of the dual vision optitron
meter.
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Fig.9 An example of the green-amber multicolor
transparent EL display applied to a head up
display.

goboobobooboobboobooboboo
gobbooooboboooobbooobboeLbD
OO0DO000OO0DOOOOznsCThOFOOOODOOO
gsObo0oogbeLoooooobooOoOooon
goboznSOMNOOODOOOOOOODODOOOO
Oo00ELODOOO0ODOODODOODOOODbDOOn
gooobobOIiToooooooooooooooo
2kHzOOOODOOOOOELOOODODOOO
500cdO m2000000C0OELOODOOODOCOO
1200cd0 m2O0 0000

oobooooboobobooobEeEL0obbOOoODO
OO00O0O00O0OOFg. 10000 ELODODOO
gbooooooobooboboboooooooogo
gboooooooboobobobooboooobooogo
gboooooooboboboboooooobooogo
gbooooooboobobobobooooobooogo
gbooooooboobobobobooooobooogo
gbooooobogoobboobbooobOgEL
goboobooboboobooobooboboon
goboobooboboobooobooboboon
gooboobogo

Fig. 1100 0000000000000 0OELOO
0000000000000 00ELO ZnsSO ThOF
ooOoooooboobboOobELOZnSOMNOOO
gdddooooooooooecbbbbobbDDO
oooooooooboboznsoMnOOOOOOO
gbobooboobobooboooboobboon
gbobooboobbooboboooboobboon
gbobooboobobooboboooboobboon
gbooo300EeELDOOObDODODO

093n

0000000000000 0Vol.OONo.OO 2001

e 00002 4im o .
(M 0= kvl i _' 'i

Fig.10 An example of the green-amber-red multicolor
EL display applied to an instrumental panel
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Fig.11 A schematic cross-sectional view of the
multicolor EL display for an instrumental
panel.
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Table 1 Specifications of the multicolor EL display for
an instrumental panel.

Display area 290mm X 84mm
Number of pixels 880%x120
Pixels pitch 0.33mm X 0.39mm
Arial luminance Green 25 cd/m’
Amber 140 cd/m’
Red 23 cd/m’
Operation temperature -30 to 65 °C
Frame rate 240 Hz
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Fig.12 An example of the 1.8-inch-diagonal RGB 18-
color EL display with the dual panel
configuration.

Fig. 130 00000RGBOOOOOOELOODOO
cobooooooobooooboooboooooboz200
ELOO00O0OCO0DOCOO0DOCOO0ODOCOO0000
ELOOOO0O ZnSO MnO zZnSO ThOFO OO OOO
OO000O000000D0ELOOODOO CaGaxSyd Ce
cobooooboobOobooooooznsoMnOOO
coooooobooobooooooooooooo
cooooobooooboboooobooooboao
CaGaxSyll Ce OO DOOOOOOOOMOCVYDOO
OoOoOoO™TmOO0000000Cce thdiO Ga C.HsBO
H.SOCethdiOODODO

Viewing side

Glassl substrates @

| ‘{!\ ( Transparent electrode
I}

= Blue phosphor
-S‘C""Ga‘s“ce’
Insulators

Transparent electrode

Red filter

Green phosphor
(ZnS:TbOF)

[ L Yellow phosphor
(ZnS:Mn)

Black layer

Fig.13 A schematic cross-sectional view of the RGB
18-color EL display with the dual panel
configuration.
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Table 2 Specifications of the RGB 18-color EL
display with the dual panel configuration

Display area 39.6 mm X 21.1 mm
Number of pixels 120 X 64
Number of colors displayed 18
Color pixel pitch 0.33 mm
Fill factor Red 21 %
Green 45 %
Blue 77 %
Arial luminance  Red 12 cd/m’
Green 26 cd/m’
Blue 5 cd/m’
Frame rate 450 Hz
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