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Table 1. The relationship of the field of view focal
30 mm 8 mm 20 mm length exit pupil diameter and eye relief of
the Erfle eyepiece
field of view efficiency focal|  exit pupil eye relief
| ° length /mm | diameter /mm /mm
18 mm 55 34 17.0 30
48 24.0 45
24 12.0 20
2 3 33 16.0 30
45 18 9.0 15
25 12.0 22
55 14 5.5 12
20 0 18
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Fig.1 Erfle eyepiece with 30 mm focal length. a 2-Dlayout b Transverse ray fan plot ¢ Field curvature and distortion
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Fig.2 Erfle eyepiece with 23 mm focal length. a 2-Dlayout b Transverse ray fan plot ¢ Field curvature and distortion



1253

10
46 mm 66 mm
46 mm 2
3 3
30 18 mm
mm
36 mm
s 0.7 mm 0° 10 pm
mm
230 pm
18 mm
60°
15 mm
El’; EX l EY { EX T 5
§ PY 1 Fx Y PX
OBJ:0.00, OBJ:0.00,
000+ EY EX 15 40°
oBreco, | Y i A8 0 160 -10.00 0 T¢.00
22.00° Field curvature/mm Distortion*%
(b ()]

Fig.3 Reflective relay system.

a 3-D layout

b Transverse ray fan plot

¢ Field curvature and distortion
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Fig.4 Optical system with Erfle eyepice and reflective relay. a 3-D layout
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Abstract A head-mounted display which combines a Erfle eyepiece with a reflective relay

system and uses a micro-display of the reflective liquid crystal on silicon with the diagonal size
18mm has been designed. The sign of the field curvature either the sagittal or the tangential of

the relay system is on the contrary to that of the eyepiece which makes the system possess smaller
field curvature and astigmatism. The adoption of the relay lens makes the system not only suitable
for the micro-display with smaller size but also offering enough space for light source in the

reflective micro-display. The system is with smaller aberration enough exit pupil diameter and

eye-relief and reasonable size and weight in the specific application of head-mounted display.
Key words  head-mounted display micro-display eyepiece



