B2 1 DG Vol.12 No.1
2019 42 J] Chinese Optics Feb. 2019

XEHFS 2095-1531(2019)01-0088-09

LED P % R it it

BEGH, REKC REE B &L EEN T RAK  EAE
(L P EHFE KELERENRE HER LS BALFEREALRE, E4 K5 130033,
2. P ERERAS, AT 100049)

FEE i R B AT T oK, T T —F L F LED OB RS I R 5. R G H DR o s Y5
o RARSTH 12 mm x9 mm fy [ &% LED UM ESIE N R G0H) o B0, M2 RO R T T8 8%
W R F S FE 22 250, 205 f Dy 80° £ BE N 8 mm, J& Tt Bk 7245 [AIRAR 20 1p/mm &b, 2455 1 I il
1 ALK T 0. 85 A5 /INT 2% A5 A H0% RGBT E SR . ZB0 REBAIRBUN, G5/ & 5, B 80— I, Sy 1
B eI R NIE Y %' 2o NN 313 o

X % i#:Micro-LED #MAKR Y B 7 EL R ER % KLY

RESHES . TH744  TEAFRIRES: A doi:10.3788/C0O.20191201. 0088

Design of projection system for a micro-LED array

FENG Si-yue'?, LIANG Jing-qiu'* , LIANG Zhong-zhu', LV Jin-guang',
TAO Jin', WANG Wei-biao'*, QIN Yu-xin', MENG De-jia'
(1. State Key Laboratory of Applied Optics ,Changchun Institute of Optics , Fine Mechanics and
Physics , Chinese Academy of Sciences , Changchun 130033 | China
2. University of Chinese Academy of Sciences , Beijing 100049 , China)

* Corresponding author, E-mail : liangjq@ ciomp. ac. cn

Abstract; In order to meet market demand for portable projectors, a projection system using an LED micro ar-
ray and composed of a display light source and an imaging system is designed. The size of the self-luminous
micro-LED array is 12 mm x9 mm. This micro-LED array is used as the light source. A projection lens suit-
able for the light source is designed by using Zemax software. The projection adopts an anti-distance optical
structure with a full field-of-view angle of 80 degrees and a focal length of 8 mm. This projection uses a strong-

light and wide-angle lens. The modulation transfer function of the objective lens is greater than 0. 85 at a spa-
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tial frequency of 20 lp/mm and its distortion is less than 2% , which meets the design requirements of the pro-

jection system. The projection system has many advantages, such as a small size, a simple structure, good

projection, easy production, etc. . It can also provide reference for the development of third-generation projec-

tion technology.
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Fig.1 Schematic of optical system overall structure
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Tab.1 Parameters of micro-LED display

Arrays type Panel size/mm Length-width ratio Pixel size/pum Pixel amount
Red micro-LEDs 12 x9 4.3 25 x25 480 x 360
Green micro-LEDs 12 x9 4.3 25 x25 480 x 360
Blue micro-LEDs 12 x9 4.3 25 x25 480 x 360

Total pixels (480 x360) x3
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Fig.2 Sketch map of projection system
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Tab.2 Optical technology parameters and

design specifications

Parameters Specifications
Chip size( diagonal ) /mm 15
Focus length/mm 8
FOV/(°) 80
Wavelength/nm 400 ~700
F/# 2.5
Prism thickness/mm 20
Prism material LAF13
MTF MTF=0.5@20 lp/mm
Distortion <3%
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Tab.3 Tolerance range in this optical system

*4 20 lp/mm Lb3ZFRGER MTF
Table 4 MTF at 20 Ip/mm in this optical system

Parameter Value
Radius ( fringes) N=2
Thickness/mm 0.02
Decenter X/Y/mm 0.02
Tilt X/Y( degrees) 0.008 3
S + A Trregularity ( fringes ) AN =0.2
Index of refractive 0.000 1
Abbe number/% 1

Parameter Value
Nominal 0.901

Best 0.899

Worst 0.762

Mean 0. 866
Standard deviation 0.029

5.3 RESMW

K3 NURRMNAZBEN L. FIH Zemax
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