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Design of optical filters for three primary colors

TANG Xiong, YAO Lanfang
(School of Science, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: In order to obtain high-quality three primary colors to realize large color gamut display. Red, green and
blue F-P filters were designed by means of transfer matrix method in optical thin film technology. Then these filters were put

together to obtain a new filter allowing three primary colors to pass through and reflect other stray colors. The filter can

satisfy the design target well. With this filter, color display function of displayer can be enhanced drastically.
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Fig. 1 The principle of three primary colors and color mixing
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Fig.2 The transmission spectrum of a F-P filter (n=1, 2, 3)
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Fig.3 The transmission spectrum of a F-P filter for different values
25 Lk F-P U8 R BEAS 7 A AN B A T % | i
SRPUEE PP U0 K A7 1 AT S 3R A T R s AR B 1) 5
], - L 375 5 06 >F: B 38 I v IR A S 238 A0 Joi ) B Ay
HER M/

4 IRERIR
P F-P IR AR S, LS S A



276 B

Jt R

2014 =3 H

DKy =Rt 2 — | [RlIHE 575 A A = 2 46 9 K
AR IE SR R I R H B AT B e — &, BIA] 3k
R BT ER B =gt A
=HAE F-P UG R SR
air| (¢IB8H)"C(BHaL)" [sub (7)

Sl 1B AL 19 R (nd = 2 =

a,Bs kg FARBHEWN) Vit T I B B
AT U B R T WA R, L Si0,
(Pt 2K 1. 458) , H g Ta,05 W5 (375 % K
2.05)") € FIRIEMR UL AR R 8 7 0 A
(Prop 2y 1. 458 ), S JEE b1 Sy BE B (47 5 % g
1.52),

3 Ao A A T O 25 VAT S R A o B i 45
I G P K H 9, 24 @ =0.86,8=0.98,
AL S S 140nm , n UK [F{E I, F-P 3856 H- 1978
AT UG I S P 4 BT o, B IR, I
AR AT 555 A 5 A B e 5 355 e v 0 D K
(BB D 2 B ST 2RI 2 58 . Y n =6 I, 3B i
P K AELDE T KA, 2Pl A SR/, H A%
D65 W GRRAE I K A 1 35 5 AR v L RE A AR L b W6

transmissivity

1 L

500 700

500
wavelength/nm

Fig.4 The transmission spectrum of structure (0.861.0.98H)"C
(0.98HO0. 86L)" in the visible region
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Fig.5 The transmission spectrums of green filter and blue filter in the
visible region
a—film structure is (1.1L1.33H)°C(1.33H1.1L)° whose
cavity length is 150nm  b—film structure is (1.34L1. 88H)®
C(1.88H1.34L)° whose cavity length is 150nm
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Fig. 6 The transmission spectrum of optical filter for three primary colors

in the visible region
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Table 1  The parameters of the transmission peaks
blue green red
transmission peak wavelength A ./nm 435 548 701
transmission peak 7T, 0.896 0.881 0.923
half peak breath 2AA/nm 3.9 5.4 10.3

M Al LA U800 1 3 i I Y
DR IIFE = FE O PP AL T LIS S IR (R |
vo REAE AR ARG T IRt R ik
K,

5 & it

TGP A — PR PR R A CRREOR
Bh s AL [FEARMIT S AR ] 5 B2 1 S
Jar LR BA A RO E R IR R o i =k
CREGE 5 UM AR 100, 76 WoREOR hA A W]
BRI EZNE, ARG =R AR R Al
B R) S 7R S H ) = 0 DA 33 S R AE B
B HRFOCRU, A — & S A E

2 % X W
[1] LIULD, CHANG B K, DANG C M. Displaying technology



277

F38 4% H2H) BEOME =R RBOT
[M]. Beijing: Beijing Institute of Technology Press, 1993: 48, ment[ M]. Beijing: National Defence Industry Press, 2004 . 8-12

(8]

126, 173 (in Chinese).

KOTANI T, CHENG Y. Overview of latest display technologies
[J]. Electronic Design & Application World for Design and Ap-
plication Engineers, 2005(9) ; 51-60(in Chinese).

LU G Z. Research on OLED color display driver technology [ J].
Semiconductor Optics, 2011, 32(2) : 175-178 (in Chinese) .
TANG J F, GUPF, LIHF, et al. Modern optical thin film tech-
nology [ M]. Hangzhou: Zhejiang University Press, 2006, 20-24
(iin Chinese) .

LIJZ, ZHUH Y, LIN L, et al. All-solid-state continuous-wave
laser at 447nm [ J]. Chinese Journal of Lasers, 2009, 36 (1) :
28-32(in Chinese) .

XU Z Y. Laser display-new display technology for next generation
[J]. Laser & Infrared, 2006, 36(sl) : 737-741(in Chinese) .
SUN Y P, LOU C, JIANG Z W, et al. Experimental research of
representative wavelengths of tricolor for color CCD camera [ J].
Journal of Huazhong University of Science and Technology ( Natu-
ral Science Edition) , 2009, 37(2) ; 108-111(in Chinese).

LI WY, XIE B, TONG J Q, et al. Principles of television experi-

[9]

[10]

(11]

[12]

[13]

[14]

(iin Chinese) .
TANG H'Y, ZHUANG T G. Color models used in image represen-
tation and segmentation [ J]. Chinese Journal Computers, 1999,
22(4) : 375-382(in Chinese).
PENDRY J B. Photonic band structure [ J]. Journal of Modern
Optics, 1994, 41(2) . 209-229.
ZHANG H F, LAN P F, YANG G H, et al. Study on property of
prohibited band gaps in 1-D ternary unmagnetized plasma photon-
ic crystals [J]. Laser Technology, 2011, 35(4): 566-572 (in
Chinese) .
GAO W J, LIANG L. Study on characteristics of 1-D ternary
photonic crystal containing gain medium defect layer [ J]. Laser
Technology, 2013, 37(2) : 147-150(in Chinese).
CHEN H X, GUPF, LU W G, et al. Superprism effect in thin
film Fabry-Perot filter[ J]. Acta Optica Sinica, 2006, 26 (11) ;
157-160 (in Chinese) .
ZHONG D S. Plating coatings in vacuum[ M ]. Shenyang; Liaon-
ing University Press, 2001 ; 235-241, 245-252(in Chinese).



