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Abstract In this paper, we report on the growth and optical characteristics of white-LED without fluorescent material. The
growth of DH (double heterostructure) with AlGaN active layer was performed on a n-GaN/(0001) Al,O; by the mixed-
source HVPE and multi-sliding boat. The CRI (color rendering index) of packaging device charged in the range 72-93 with
CIE chromaticity coordinates (x = 0.26~0.34, v = 0.31~0.40), And CCT (correlated color temperature) values was measured
5126~10406 K with increasing injection current. The CIE point of conventional phosphor white LED shifts blue region, but
CIE point of non-phosphor white LED shifts opposite direction. These results show the mixed-source HVPE can be
possible to newly fabricate method of phosphor free white LED with high CRI value.
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Fig. 1. The schematic image of Multi-sliding boat with mixed-source HVPE.
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Fig. 2. The CIE 1931 chromaticity coordinates of non-phosphor
white LED.

Table 1

The measured parameter of non-phosphor white LED
Current  Chromaticity 1931 2deg  Colortemp.  (General
[mA]  CIEx CIEy K] CRI
10 0.26 0.35 9238 72.57
20 0.26 0.31 10406 81.59
30 0.27 0.31 9809 85.98
40 0.29 0.33 7728 87.66
50 0.31 0.34 6675 89.29
60 0.33 0.36 5598 91.37
70 0.32 0.33 5936 93.14
80 0.34 0.39 5126 88.54
90 0.31 0.39 6188 82.50
100 0.34 0.40 5374 82.90

% /\H_‘leﬁ
7H0.33, 033y 7, et 2EE HE5A0 Hze
wae Al 2850 K)ok 34 (6500 K)e= vl o]
At} o= Algui; widg B Afe] tERE £
Aoz Jehd RCEA, 5600KS 7HOE H85E
274 =ge] WA Ueple, wears mEest =4l
gq au/\ng L}E%Mh:} cx:t“;} ;\ucﬁ&}/\gg N\,H ,:Zu:‘tgng,} uﬂ
A s3le] H7] fJsiAE 80 o, AlEE & Holok
e ERgoze 95 opde] MM AFE Thdok
ob ghoi12]. ol& Hlwsl] ¢s dE 9, WdEe

7L R0, &4l A 90, FHAE ol E 3F w2l LED
,/] .?_ ?04 71—& 7}%](:}[7 .

24 2%, 7Y AR WE ol Hews) gon
2 Ak el WAL s, MR e HA
o)A HES 7Pk FYAFF Fohel we} Az
47} §J—AH oﬂoiw«i Q]E—].uq,q 60~70 mAJ o};qa
of] wlale] pAF 4Bk AT MREE VXM, e
CRI & Slsioinh. IR 70 mART H& Aol
M SR PN FYoE oFeT A4 CRI A

,/"": m:a} %}X]Lﬁ, ;.ﬂ%}:r‘ o}:ﬂak_. Qo)zﬂ ‘tl}
AzH oz FAAFIT 70mAY w) MAEIH0.32, 033)
Mewrl 50936 Kolal, MMM ALyt 9307 5%

T u)gaA gl A LEDS] A7 7FsAdE

Fig. 3& #YAF g 2 CRI® CCTY #AE
Yehfolth #3AE AR WA LEDAME =R
7t Z7Y8E CRISF CCT7F vldlA o2 S7ishe N,
Azrd WA WA LEDS] By whHAd HAE
7}?@2@1 FFAE ol WA LEDS tE A&

]l H 3]



64 E.J. Kim, H.S. Jeon, S.H. Hong, Y.H. Han, A R. Lee, K.H. Kim, H. Ha, M. Yang, H.S. Ahn, S.I.. Hwang, C.R. Cho and S.W. Kim

11000 95

10000 0/ )
4-/ - 7 \

w0
@
=3
S
e
S

o0
S

g
xapuy SuLopudy I10[0)

o

oy \/\/\

0 20 40

Color Temperature | T |
3
3
@,
E3

=
=]
2
=3
)
R

70

Current [ mA 1

Fig. 3. The Color temperature and color rendering index of
non-phosphor white LED.
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Fig. 4. The EL spectrum measurement depending on injection
current (Inset emission image of non-phosphor white LED).
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