1/97

Fig.1




2/97

105




3/87

Fig.3




Fig.4

4,797

P1 P4 P7

5 S §

Ca OF RAW MATERIAL Si OF RAW MATERIAL H3B803 IS MIXED WITH
IS PULVERIZED IS PULVERIZED Fup03 IN WET PROCESS

P2 P5 P8

§ q 6

Ca OF RAW MATERIAL Si OF RAW MATERIAL MIXTURE OF EupO3 AND

IS NITRIDED IN H3BO3 IS BIRED

IS NITRIDED IN
NITROGEN ATMOSPHERE

NITROGEN ATMOSPHERE OXYGEN ATMOSPHERE

P3

Po P9

8 §

5

NITRIDE OF CALCIUM
IS PULVERIZED

NITRIDE OF SILICON Mi
(S PULVERIZED

XTURE OF Eu AND B
IS PULVERIZED

NITRIDE OF CALCIUWN,
NITRIDE OF SILICON AND,
Eu AND B ARE MIXED

~ P10

NITRIDE OF CALCIUM,
NITRIDE OF SiLICON AND,
Eu AND B ARE BIRED IN

~ P11

AMMONIA ATMOSPHERE

PHOSPHOR REPRESENTED BY
CapSigNg:Eu TO WHICH

~ P12

B WAS ADDED




5/97

(W) YIFUalBABAA
089 0t9 08§ 0€s

08Y

¥ [ 13 T T T T i i ¥ 13

N

(Wupgp=X3) wniiosds uoissiLT]

G "8l

(rey Aususiul



6/87

064§

004§

(wy) yidusjpnem X
0G¥ 00p

0G¢E

00¢

0G¢

S~

wnioads uoneyoxs

9 "84

(n-e) Aususiul



1/87

(wu) Yylaus|eaepl
00Y

0ot 04¢

id

0l
T TN \\\ 0z

0t

Ot

0G

09

0L

08

06

wnyoads uonosjjey

001
[ 8

(%) Aunpoejey



TED T <D

8/87

Fig. 8
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: Green QY : Yellow green  plY : pale vellow b.W : Bluish whits
Yellow YR : Yellow red pl.G : pale green g W : Greenish white
: Red RP : Red purple pl.B : pale blue p.W : Purplish white
' Blue BG : Blue green pl.P : pale purple v.W : Yellowish white
- White PB : Blue purple pl.Pk : pale pink 0.Pk : Orange pink
: Purple Pk : Pink pl.PB : pale blue purple 5.Pk : Purplish pink

pl.GY : pale yellow green
pl.BG : pale blue green
pl.YR : pale yellow red
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Fig.13
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Fig. 19A
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Fig. 20
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: Green QY : VYellow green  plY : pale veliow b.W : Bluish white
Yellow YR : Yeliow red plG : pale green gW : Greenish white
: Red RP : Red purpie pl.B : pale blue o.W : Purplish white
: Blue BG : Blue green pl.P : pale purple y. W Yellowish white
: White B : Blue purple pl.Pk : pale pink ~0.Pk: Orange pink
: Purple Pk :Pink plPB : pale blue purple p.Pk : Purplish pink
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Fig. 32
1.0
Comparative Example : Light emitting device using
09+ only YAG—base phosphor
520
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Comparative
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GY :
YR :
RP:
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P3

Pk :

380 — X
Yellow green plY : pale vellow bW : Bluish white
Yeliow red pl.G : pale green gW : Greenish white
Red nurple pl.B : pale blue p.W : Purplish white
Biue green pl.P : pale purple v W : Yellowish white
: Blue purple pLPPk : pale pink 0.Pk : Orange pink
Pink pl.PB : pale blue purple p.Pk : Purplish pink-

pL.GY : pale yeliow green
pl.BG : pale blue green
pl.YR : pale yellow red
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L AND Mg OF RAW
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LIKE ARE PULVERIZED

Si AND Al OF RAW
MATERIALS AND THE
LIKE ARE PULVERIZED

P3

P4

§

L AND Mg OF RAW
MATERIALS AND THE
LIKE ARE NITRIDED IN

NITROGEN ATMOSPHERE

S
Si AND Al OF RAW
MATERIALS AND THE
LIKE ARE NITRIDED IN
NITROGEN ATMOSPHERE

P5
§

PS
S

 NITRIDES OF L, Mg
AND THE LIKE ARE
PULVERIZED

NITRIDES OF §i, Al
AND THE LIKE ARE
PULVERIZED

EupO3 IS PULVERIZED

NITRIDES OF L, Mg AND THE LIKE,
NITRIDES OF Si, Al AND THE LIKE,
AND EugOg ARE MIXED

~_ P8

MIXTURE OF NITRIDES OF L, Mg
AND THE LIKE, NITRIDES OF Si, Al
AND THE LIKE, EupOsz AND THE
LIKE ARE BIRED iN AMMONIA
ATMOSPHERE

~ P9

PHOSPHOR REPRESENTED BY
LxSiyNy2/3)x+(4/3)yyEY IN WHICH
Mg, Al AND THE LIKE
WAS CONTAINED

~ P10
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Fig. 37
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Fig. 40
UV afterglow property (EX=254nm EM=600nm)
1
0.1}
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Fig. 42
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-505
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530

500 L.tlght err.azttlng
device using only

060

570

Example 245

pl.GY :
pl.BG:
plYR:

pale blue green
pale vellow red

0.5 YAG-base phosphor |
04 r
620
0.3 r
630
~780
0.2 r
0.1r
O ;i |
0 0.1 0.6 0.7 0.8
380
* Green QY : Yellow green plY : pale vellow b.W : Bluish white
‘Yellow YR : Yeliow rad pl.GG : pale green g W : Greanish white
: Red RP : Red purpie pl.B : pale blue p.W : Purplish white
: Blue BG : Blue green pl.P : pale purple y W : Yellowish white
‘White PB : Blue purple pl.Pk : pale pink 0.Pk : Orange pink
s Purple Pk :Pink pl.PB : pale blue purple p.Pk : Purplish pink

pale yeliow green
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P2
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L OF RAW MATERIAL
IS PULVERIZED

Si OF RAW MATERIAL
IS PULVERIZED

P3
S

P4
§

[ OF RAW MATERIAL
IS NITRIDED IN
NITROGEN ATMOSPHERE

Si OF RAW MATERIAL
IS NITRIDED IN
NITROGEN ATMOSPHERE

P5
§

P&
S

P7
§

LaNo [S PULVERIZED

SigNg IS PULVERIZED

Eup03 1S PULVERIZED

LaNp, Sighg AND EupO3
ARE MIXED

~ P8

MIXTURE OF LgNp SigNg AND

FupO3 1S BIRED IN
AMMONIA ATMOSPHERE

~ P9

PREPARATION OF YAG PHOSPHOR
REPRESENTED BY LySiyNz:Eu

~ P10
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Fig. o4
1.0
09 r
520

0.8

0.7 &

06§

530

G 570 Nitride phosphor 8a.
0.5
04
0.3 620
o 630
~ 780
0.2
0.1
0 0.1 /0.2 0.3 0.4 0.5 0.6 0.7 0.8
380 ey
- Green GY : Yellow green  plY : pale yeliow bW : Bluish white
: Yellow YR : Yellow red pl.G : pale green g W : Greenish white
: Red RP : Red purpte pl.B : pale blue pW : Purplish white
: Blue BG: Blue green pl.P : pale purple y W 1 Yellowish white
:White PB : Blue purple pl.FPk : paie pink 0.Pk : Orangs pink
: Purple Pk :Pink plL.PB : pale blue purple p.PK : Purplish pink
pl.GY : pale yeliow green
pl.BG : pale blue green
plYR : pale vellow red
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Fig. 55
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Fig. 73
Electric current - Chromaticity property
{Ta= RT. If=DC drive)
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Fig. 74
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Fig. 75
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Fig. 76

500

310

306"

N

305

76/97

307

—303
30l

302

QOI/

304

402"




77/97
Fig. 77
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Chromaticity diagram

Fig. 86
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