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Design of Illumination Systems for Projection Displays
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Abstract:Lens array and light pipe illumination systems were analysed and designed for improving optical
performance of projection display. And the design method and parameters were discussed. Based on the
UHP of 1.2 mm.a nested cylindrical volume source was modelled and the illumination systems with 2.3 ¢cm
imager were imitated. The modelling result by light tools shows the optical efficiency 81 % ,the uniformity +
4.55 %, —5.54 % of the lens array system and the optical efficiency 79 % . the uniformity +4.37 % .

—4.58 % of the telecentric light pipe system. Both of them are satisfied with the illuminative requirement of
projection display.

Key words:optical design; illumination system; lens array; light pipe

2R BERAGE XA THEWNERRERED
A I | R SRS A M Y FR B R

2 ETF UHP kiR

1 31 §

EXRFEREERRET AEIERAELR
EMEM.ERETENREN KT MRS .M

ERAFIINERLEFBEABB T WBARER LR
E21 N P

Ao AR T T B TR E E R (UHP) # K
REREZAVMNEARSE . BREIINRI TE. R
A LightTools #l ZEMAX #4177 iHEHLE Bt

I H B A . 2003-06-18
» ESWMB . REMARTEAMRP.CESUWRIA

* * E-mail;shengyigiang@ yahoo. com. cn

KRBEREAGHARLIAEARE.RE
R.KEFw HKEMROREELF. E&-E2
A B s T 3 RS i B R R GIE &R
BEAEUBEL T TEEIMK: XAeET TIRGF
LB ERE A AEMBAYSE T, BT,


http://www.cqvip.com

FAH BERE R RS M R

UHP ¥ A TEEWEXRFERE B r a9,

HFEMRTNNE RTREErHmESER
Z T E DAY 2 2N ek BRI XE i B 7 i o R
hLOREE R R AYIERS AR E L S R AT .
Hit tEMEEAMRESTIEFEE L. 5% Ek
R —RMEE T HE SR Bt R AN
SINTBAARE R E A 4 AE B N R R E
AL CUSMNIEEACERE N 0l EETFH
KA B B SR T RSy . SRR o B Akt
FEBEHIT TR BT MS HRAMRER
=

B2 . 7E Al LightTools 3 {4 BB #E e gf 47 8
BH 2 #7659 =3 (8] o 40 A0 A B 41 A S BRAA Ok
BAHEMBAKEH. U UHP Afl.UHP 22 ERNE
FEEBERER, 100~130 W UHP @i H 1. 2
mm, FEYCIREEREET , FH —dH i B0 A (e R L B
L BRICTR A9 =S B B 4y 17 B 4 e IR AME R F 4 5
LR Rm AT FEZ b D 20 70,40 20,60 %,
80 Yo 100 By E BN E 1. IHE—HKEN
[R] R 1 S VR Bk BB T fRURR HL Y S B O IR A& 6 A9 45 R AL
BOH CESEBME 1 R, e m LU E I
X F 8 —A B TE L IE 9% 8] /5 5 7 nl F A
Apodizer T RERE LS B . 7 ] M FE 40 A0 B s L3k 2,

e

B1 ZEERHELRER

Fig. 1 Nested cylindrical volume sources model
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Fig. 2 Structural diagram of lens array illumination system
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Tab. 1 Data of each cylindrical volume sources

Luminance

contour Length Diameter Power P,
20 1. 20 0,151 73.17
10 1. 20 0. 082 21,65
50 0,42 0,039, .73
80 0.25 0,034 0. 74
1oo 0,18 0,022 0.23
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Tab.2 Data of angular variations of actual light sources

Angle (%) o 20 30 40 0 80 70 80 90
Weight 0 0.20 1,06 1,40 1.80 1.82 1.90 2.00 2.10
Angle (%) 100 11o 120 130 140 150 160 170 180
Weight 2,07 2,00 1,83 1,77 1,40 0,20 0,00 0,00 0,00
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(a) Lens array illumination system

(b) Intensity distribution of UHP
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(d) Intensity distribution

(c) Intensity distribution of beam of overlaped beams
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Fig. 3 Schematic diagram of lens array illumination system
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Fig. 4 The lens array outputted by LightTools
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Tab,3 Data of ANSI thirteen points for

lens array system (Units:1x)

55. 941 35. 641 55. 480

56.380 57.352 57.272

35.005 56. 005 56. 052
52.131 51,969 51. 909 51. 816
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Tab. 4 Relay system parameter of the light pipe system

Surface Radius Distance Glass
Object Infinity 13 Aur
1 —47.95 3 Ky
2 —23.38 1 Air
3 209. 62 B Ky
4 —22,03 25,34 Air
Stop Infinity 12,33 Air
6 394. 80 3 Ky
7 —54.29 1 Air
8 54,29 5 K9
9 —394. 80 60 Air
Image Infinity 0 Air
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Fig. 5 Light pipe illumination system by LightTools
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Tab.5 Data of ANSI thirteen points for

light pipe system (Units:Ix)

53.812 53.207 54.120
55.825 55,671 55. 836
53. 988 53. 757 53. 867
51.764 51. 160 51.048 51.448
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