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Fig.3




Fig.4

P1
\

4,797

P4
g

P7
8

Ca OF RAW MATERIAL
IS PULVERIZED

Si OF RAW MATERIAL
IS PULVERIZED

H3B03 IS MIXED WITH
Eup03 IN WET PROCESS

P2
§

P5
-

P8
S

‘Ca OF RAW MATERIAL
IS NITRIDED IN

NITROGEN ATMOSPHERE|

Si OF RAW MATERIAL
IS NITRIDED IN
NITROGEN ATMOSPHERE

MIXTURE OF EupO3 AND
H3B03 IS BIRED

- OXYGEN ATMOSPHERE

P3
§

P6
S

P9
S

NITRIDE OF CALCIUM
IS PULVERIZED

NITRIDE OF SILICON
IS PULVERIZED

MIXTURE OF Eu AND B
IS PULVERIZED

NITRIDE OF CALCIUM,

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

CanSigNg:Eu TO WHICH
B WAS ADDED

~ P12
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Fig. 8
1.0
0.9
520

530

{

Blue LED+YAG+
nitride phosphor

| !

: Green
: Yellow
' Red

: Blue

: White
: Purple

GY
YR:

RP

BG:

PB
Pk

0.5
380 X
: Yellow green  pl.Y : pale yellow
Yellow red pl.G : pale green
: Red purple pl.B : pale blue
Blue green pl.P : pale purple
: Blue purple pl.Pk : pale pink
: Pink pl.PB : pale blue purple

pl.GY : pale yellow green
pl.BG : pale blue green
pl.YR : pale yellow red

06 07 08

b.W : Bluish white
gW : Greenish white
p.W : Purplish white
yv.W : Yellowish white
0.Pk : Orange pink
p.Pk : Purplish pink
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Fig.13
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§

13,797

P2
S

Sr AND Ca OF RAW
MATERIALS ARE
PULVERIZED

Si OF RAW MATERIAL
IS PULVERIZED

P3
S

P4
S

St AND Ca OF RAW
MATERIALS ARE
NITRIDED IN NITROGEN

Si OF RAW MATERIAL
IS NITRIDED IN
NITROGEN ATMOSPHERE

ATMOSPHERE
o P8 P7 P8
S S 3 | S
NITRIDES OF 8 Ca | | NITRIDE OF SILICON || Eup03 1S || Lap0g IS
IS PULVERIZED PULVERIZED | | PULVERIZED

PULVERIZED

NITRIDES OF Sr, Ca AND Sr-Ca,
NITRIDE OF SILICON, EupO3 AND
LagO3 ARE MIXED AND Mn203

IS ADDED

~ P9

MIXTURE OF NITRIDES OF §r, Ca

AND Sr-Ca, NITRIDE OF SILICON,

EupO3 AND LapO3 TO WHICH Mn
WAS ADDED ARE BIRED IN

AMMONIA ATMOSPHERE

~ P10

PHOSPHOR REPRESENTED BY
Sr-Ca-Si-0-N:Eu,La TO WHICH

Mn WAS ADDED

~ P11
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Fig. 19A

Fig. 198
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Fig. 20
1.0
09
520
530
0.8
0.7 {
. 560
0.6 1t Example 167
L500 Light emitting
05 device using only

04 r

03

02 r

0.1

YAG-base phosphor

460 ~*7"380~410

! - x L

plLYR:

0 01 //02 0.3 04 0.5 0.6 0.7 0.8
380 N
: Green QY : Yellow green plY : pale yellow b.W : Bluish white
:Yellow YR: Yellow red pl.G : pale green gW : Greenish white
: Red RP : Red purple 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
: Purple  Pk: Pink pl.PB : pale blue purple  p.Pk: Purplish pink
' pl.GY : pale yellow green
pl.BG: pale blue green

pale yellow red



Fig.21

P1
§

21797

P2
3

Sr AND Ca OF RAW
MATERIALS ARE

Si OF RAW MATERIAL
IS PULVERIZED

PULVERIZED
P3 P4
§ S '
Sr AND Ca OF RAW Si OF RAW MATERIAL
MATERIALS ARE
NITRIDED IN NITROGEN NWR&E‘&TT?&BSQHERE
ATMOSPHERE
P5 P6 P7
K g .

NITRIDES OF &r, Ca
AND §r-Ca ARE
PULVERIZED

NITRIDE OF SILICON

IS PULVERIZED EupO3 IS PULVERIZED

NITRIDES OF Sr, Ca AND Sr-Ca,

NITRIDE OF SILICON AND EusO3 L _psg

ARE MIXED AND Mn COMPOUND
IS ADDED

MIXTURE OF NITRIDES OF S, Ca
AND Sr-Ca, NITRIDE OF SILICON
AND EupO3 TO WHICH Mn ~ P9
WAS ADDED ARE BIRED IN
AMMONIA ATMOSPHERE

PHOSPHOR REPRESENTED BY
(SryCaq.X)2SisNg:Eu TO WHICH |~ P10

Mn WAS ADDED
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Fig. 32
1.0
GComparative Example : Light emitting device using
0.9 only YAG-base phosphor
520

530

0.8

0.7 j

0.6 f Example 222

Comparative
Example

460N\ 380~410 f s ‘

0
0 - 0.1 /0.2 0.3 04 0.5 0.6 0.7 0.8
380 —_— X

G:Green GY: Yellow green pl.Y: pale yellow b.W : Bluish white -
Y :Yellow YR :VYellow red pl.G : pale green gW : Greenish white
R : Red RP : Red purple pl.B : pale blue p.W : Purplish white
B : Blue BG : Blue green pl.P : pale purple y.W : Yellowish white
W:White PB :Blue purple pl.Pk : pale pink 0.Pk : Orange pink
P

:Purple Pk : Pink pl.PB : pale blue purple p.Pk : Purplish pink-
. pl.GY : pale yellow green '
pl.BG : pale blue green
pL.YR : pale yellow red



Fig.33

P1
S

33797

P2
S

L AND Mg OF RAW
MATERIALS AND THE
LIKE ARE PULVERIZED

Si AND Al OF RAW
MATERIALS AND THE
LIKE ARE PULVERIZED

P3

P4

S

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

§

Si AND Al OF RAW
MATERIALS AND THE
LIKE ARE NITRIDED IN

NITROGEN ATMOSPHERE

NITROGEN ATMOSPHERE

P5
S

P6
§

- NITRIDES OF L, Mg
AND THE LIKE ARE
PULVERIZED

NITRIDES OF Si, Al
AND THE LIKE ARE
PULVERIZED

EuyOs 1S PULVERIZED

‘NI‘TRIDES OF L, Mg AND THE LIKE,
NITRIDES OF Si, Al AND THE LIKE, ~ P8

AND Eup03 ARE MIXED

MIXTURE OF NITRIDES OF L, Mg
AND THE LIKE, NITRIDES OF §i, Al
AND THE LIKE, EupO3 AND THE
LIKE ARE BIRED IN AMMONIA

ATMOSPHERE

~ P9

PHOSPHOR REPRESENTED BY
LxSiyN((2/3)x+(4/3)Y):EU IN WHICH

Mg, Al AND THE LIKE
WAS CONTAINED

~ P10
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Fig. 40

UV afterglow property (EX=254nm EM=600nm)

No - additive

|

Example 233

:
/

0.01} T

0.001

o 50 100 150 200

Time (ms)
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1.0
0.9
520

0.8

0.7

0.6 i
-500

0.5

04 -

03

0.2

0.1

Light emitting

device using only
YAG-base phosphor

460 ~*7"380~410

570

Example 245

plYR:

pale yellow red

O | | I {
0 0.1 /'0.2 0.3 04 0.5 0.6 0.7 0.8
380 ey
- Green GY:VYellow green plY : pale yellow bW : Bluish white
‘Yellow YR : Yellow red pl.G : pale green gW : Greenish white
: Red RP : Red purple pl.B : pale blue p.W : Purplish white
: Blue BG : Blue green pl.P : pale purple yv.W : Yellowish white
‘White PB : Blue purple pl.Pk : pale pink 0.Pk : Orange pink
: Purple Pk : Pink pl.PB : pale blue purple p.Pk : Purplish pink
’ pl.GY : pale yellow green
pl.BG : pale blue green



Fig.43

P1
§

43797 -

P2
§

L OF RAW MATERIAL
IS PULVERIZED

Si OF RAW MATERIAL
IS PULVERIZED

P3
§

P
§

L OF RAW MATERIAL
IS NITRIDED IN
NITROGEN ATMOSPHERE

Si OF RAW MATERIAL

IS NITRIDED IN

NITROGEN ATMOSPHERE

P5
S

PG
S

P7
S

" L3Ny IS PULVERIZED

SisNs IS PULVERIZED

Euy03 1S PULVERIZED

LaNp SigNg AND EupO3
ARE MIXED

~ P8

MIXTURE OF L3Np SizNg AND

EupO3 IS BIRED IN
AMMONIA ATMOSPHERE

~ P9

PREPARATION OF YAG PHOSPHOR
REPRESENTED BY LySiyNz:Eu

P10
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Fig. 54
09 r
520

230

0.8

0.7 j

0.6

570 Nitride phosphor 8a

! ! I !

380

: Green GY : Yellow green
‘Yellow YR : Yellow red
: Red RP : Red purple

: Blue BG : Blue green

- White PB : Blue purple
:Purple Pk : Pink

04 05 0.6 07 038

e X
pl.Y : pale yellow bW Bluish white
pl.G : pale green gW : Greenish white
pl.B: pale blue p.W : Purplish white ‘
pl.P : pale purple y.W: Yellowish white
pl.Pk : pale pink 0.Pk : Orange pink
pl.PB : pale blue purple p.Pk : Purplish pink
pl.GY : pale yellow green
pl.BG : pale blue green

plLYR :

pale yellow 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. 75
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Fig. 78A°
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Fig. 86
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