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Abstract

convenient to process. Meanwhile, it decreases 50% in the volume and 43 % in the weight, which lowers the cost.

Compared with the traditional total-internal-reflection (TIR) prism. the right-angle TIR prism is

Using the theory of optics the right-angle TIR prism is optimized in order to make it easier to process the structure.
In the optical software simulation, the system’s efficiency decreases from 53 % to 48.3 % , while its uniformity can be
enhanced from 68% to 91% . It proves that the right-angle TIR prism is reasonable and practicable.
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Fig. 1 Schematic of (a) conventional TIR prism set and (b) right-angle TIR prism set

3 HEMAA RNt

HA TIR EMCHs BEERWE 2, HMA TIR
AR IE FH T P R AT G5 3 0 M RE, AT LA AR H
DMD 5 7% 1) 4l 1] 2,22 48 2 4 50 B BE 1
PriF 25 500y F1omy OGUR KOG A (LED) &
ML B e 4 BT rh 4k R 48 i B T8 O . SR 05 A
g TIR 2 W— P EMB#F A Zidws TIR 2 J5
TE RS T AL B 4% 3% I AR B8 TIR 1,06 &K & &
BE TIR 1 JFNE M — B AL &5 6L 35k
T #z DMD. DMD | i /Nl B8 B 3 5 06 26 53 B

; ) LED

relay
system

a L]
n, n,
TIR 2

TIR1 |
4. DMD

B 2 TIR BB efxs B
Fig. 2 Schematic diagram of TIR prism optical path
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Fig. 3 Schematic diagram of TIR optical path
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Table 1 Parameters of conventional TIR prism and

right-angle TIR prism

Conventional Right-angle
System
TIR prism TIR prism
Volume /mm® 32X 25X20 20X 20X 20
Weight /g 24 14
Right-angle number 0 2
45° angle number 2
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Fig.4 Total illumination map for incident {lux on the screen. (a) Conventional TIR prism; (b) right-angle TIR prism
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Table 2 Efficiency and uniformity of TIR prism

Conventional Right-angle
Item
TIR prism TIR prism
Efficiency 53% 48.3%
Uniformity 68 % 91%
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