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Measurement and Analysis of Phosphor Conversion Efficiency for
Color-Matching LCDs
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Power conversion efficiency of the red and green phosphors was measured and analyzed. Two different samples of phosphors
of thickness 50 um were prepared: one was the phosphor layer coated on the transparent substrate and the other was prepared
on the reflective substrate. The 445 nm blue laser diode beam was used as the exciting beam. The conversion efficiencies of
the red and green phosphor layers were 41.4% and 46%, respectively. The quantum efficiencies of the red and green phosphors
were 60.4% and 53.5%, respectively.
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FIG. 1. The schematic cross-sectional view of phosphor layer on the
glass substrate (a) without the reflector and (b) with the reflector.
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FIG. 2. The experimental schematic of measuring the light power
conversion efficiency by using the integrating sphere.

A A, A HBAES 470 nme] HAe R of7|ste] of
F ARTE ASR AU SN ot 247 4w
L}E}ur H1L-2 13%, 18%, 36 %=H Bt 23%ol datqch’.
QAo RERe] 2Rl of7lge) shgjoh g
JH 9o v], = PL HAAL-S A8 9ste] 1 2
o YehA vt ZEPOI 6212] Z|E(integrating sphere)S ©]-&
sfo] 252 siglom, B SEo] e ¥ A maw
F A7l wE a2 WskE Sl F3AY A= 30
pm, 50 pm. 70 gmo] Tht 7|} PFo] AHERS &
43t A, FFAS FAZE 50 um Hrp Ae A FFe
Agke]#] ofal adj= Fit Eh HhALSE= o 7]3go] wel7]
T o], B ¢ Lo] L8 ® Aol Azjuj LCDO| 7P Adls
thil Hol= 50 ymC.® —rﬂﬂe A FAlsk. B
Ao} FAZE 50 pum Huf FAL 739, 07182 Ao AR
ARk, gt Abgtel] o3t Fgo) 4ol AR ZAIR 0]
ULk &, 7)o BE F5Ee Hao FAVE 2 3
of Agas Haseln, WA 4R Hasel] o
50 m ol S5 TAY Ay g2k & & g5k
22 1W, 9hg 45 nme] B4 do] A thol 2 EoA e
= 74*“J*° TP E AA FY A7IE 243 Fof
AR so2 QAshelnh whbdol gl BRI} A9 4
%%94 A7 3 A8 Arsigon, Wl sl
o HHIo] To| A A|EE Ax|5H4ct)
Newport 1918-C & A3}t 4o A7
7 1ol BATge Baeln FAnAS wle
o Fa-ZE|(lowpass filter)S ©]-83to] AN G
shpe AT Zgstach GRA WS SefelE 2
gk o] HRALE 98%9] WRAME A 50 umE FYUEHA
FE5te] ARIElTh AMEEl §A Intimatix AFe] 24
HLA(R6931, 419 670 nm, FWHM 90 nm)e} =4 3
SBA(G2262, =414 517 nm, FWHM 60 nm)o|t}. :L\ﬂ
3 A7)0 ThE FFAE 580 Wk 2457 95kl 7t
WET BEE Astel FHA QAleks Fol AVIE =
At %A sro] wWE FGA3 5o
(SU 8 photoresist)ol] H++ 27 15 um2] &4
F 4bste] gFagA] FAE|(wt %)l whet é
Gz o7 SU-8 photoresistE A-83F AL FYAS &2

fr e of o
Ay
2 2
X i

2 e

K



(A7=%) Color-Matching LCDE $]3t

wol elzaely) RS olgald MEYS 7] flalolA
olct.

I
)
(98]
flo
=
.J;
U1
=
3
1o
ot
1=

[> é

& o

fm >

ot o_‘:_,

o o,

517

2

N

v

1A

>,

Z4 #ﬂo] 670 nm, YFX|Z(FWHM)o]
=GR FAT0] 517 nm, HEXIZ0] 60 nm

H 4= HA FPAY sl mhE g A Bed Ko
ot A9 R FEe 10 wi%, 20 wi%, 40 wi%=
=gete] SAstdon, il w2 HER s 40 wive
ool M= &t & HA| At

FFA ) HE7F 10 wteoll A REAbHO] §le wfe] Hgh &
& 12.3%, WAFEO] Q& W] 83 35%R oF y=2.92u}
A Zpolg HRlow, o= 4 (N o83t Aikd 3

12000

10000
Laser (455 nm)

8000 |-

6000 |-

intensity (count)

4000 |- ‘ # %, green phosphor

|
2000 |

| / N N phosphor
\

0 PR TR ¥ IROUPIRORT WPRPY. doatmidl
350 400 450 500 550 600 650 700 750

800

wave length (nm)

FIG. 3. The wavelength spectra of laser, green phosphor, and red
phosphor.
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