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(57) Abstract: An optical module, an optical apparatus and a wearable display apparatus. The wearable display apparatus (10) com-
prises: a micro display module (112), which is used to output a display source; and an optical module (113), which is used to enlarge
the display source and project same to an exit pupil (P) and comprises: a first optical module (113A), comprising a first lens (L1)
with a positive focal power, a second lens (L2) with a negative focal power and a third lens (L3) with a positive focal power which
are sequentially arranged, and a second optical module (113B), comprising a fourth optical element (L4) which is composed of a
first aspheric face (F7), a second aspheric face (F9) and a deflection face (F8) and has a positive focal power, wherein the deflection
face (F8) is used to change a light path direction of the first optical module (113A) to the direction of the exit pupil (P). The optical
module (113) adopts limited optical elements to achieve a high-quality display image.
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VAT 56 P2 LA BB A B IR, P, R 1 5 — KA BB AR
BwR FO. $iE FI2 AASERFAMHGRFHE, SR FRE
(Surface ) #9%£A! (Surface Type ), F4% (Raduis), 5 & d4h L 8] 2E
( Thickness ), #/ir ( Material ), 2 F #/1 € 46374 F (ng ) A EHFE 2 (vq),
PR QR EI RIS R E R S

x1
Surface Surface Type Raduis(mm) Thickness(mm) Marerial

ny vy
FO infinite
F1 aspheric -6.46 4.9 1.49 58
F2 aspheric -6.703 2.28
F3 aspheric 4.409 0.1 1.64 23
F4 aspheric 1.912 2.03
F5 aspheric 4.456 1.123 1.53 55
Fo6 aspheric -43.463 4.296
F7 aspheric 32.521 0.1 1.54 56
F8 infinite 8.683 1.54 56
9 aspheric -15.249 8.683 1.54 56
F10 infinite 0.1 1.51 64
F11 infinite 0.5
F12 infinite 18
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*2
Surface K A2 A4 A6 A8 Al0 Al2 Al4
F1 |-22.382380 [0.00000 [6.17517E-03| 3.59102E-04 |-8.11389E-06| 7.45363E-08 | 6.69739E-10 |-1.73438E-11
F2 -2.194040 [0.00000 |-3.76305E-04 [ 3.50307E-05 [6.21368E-07 [-1.46816E-08(-2.33027E-10| 3.60272E-12
F3 1-10.222000 [0.00000 [-2.60700E-04|-1.56000E-05|2.36100E-07 | 8.77100E-10 |-9.76800E-11|-3.79000E-13
F4 -3.083000 [0.00000 |-3.96200E-04 [ 3.97100E-06 [6.34700E-09 [-7.79700E-10| 9.38500E-12 |-1.80200E-14
F5 -7.430000 [0.00000 | 1.94800E-04 (-1.56400E-06(-3.16200E-08| 3.44600E-10 [-2.27600E-12| 5.18800E-14
F6 6.901000 [0.00000 [-2.04900E-04|2.64100E-06 |-3.47000E-08]|-1.41700E-10|-1.17500E-12| 3.82900E-14
F7 5.666000 [0.00000 [-4.43500E-05]1.92600E-06 |-1.61200E-08]0.00000E+00]0.00000E+00(0.00000E+ 00
F9 -1.383000 [0.00000 | 2.77000E-05 [-8.21300E-07[5.30900E-09 [0.00000E+ 00 [0.00000E+ 00 |0.00000E+ 00

f4=

MIEE 1. & 2 6933E VA B iR X 1 T4F: f1=9f, £2=-0.4f, £3=0.41f,

1.1f,

R 3 AE ZEHRIIFERAN S FEAE (Surface) B RFHIE, £ 4
A& 3 A8 K 64 AE R E 69 A8 K AR

%3
. . Material
Surtace Surface Type Raduis(mm) Thickness(mm)
ny V4

FO infinite

F1 spheric -9.057 4 1.49 58

F2 spheric -6.734 1.437

F3 aspheric 26.262 0.078 1.64 23

F4 aspheric 4746 10.17

F5 aspheric 17.63 2.5 1.53 55

Fo6 aspheric -10.14 1.1

F7 aspheric 27.51 0.5 1.54 56

T8 infinite 8.683 1.54 56

F9 aspheric -18.296 8.683 1.54 56

F10 infinite 0.1 1.52 64

F11 infinite 0.5

F12 infinite 18

=4
Sutface K A2 A4 A6 A8 A10 A12 Al4

3 1.494000 0.00000 | 2.02700F—04 |8.52600E06| 1.36000E07 | 1.02500E09 |3.17900E-11| L.03000E—13
T4 2697000 |0.00000 |2.21900E04| 5.26000E—06 | 3.42400E09 |-1.06 100E00| 7.30900E-12 | 3.52400E-15
F5 19.847000 [0.00000 |-1.70300E—03| 1.87400E—05 | 3.74000E—07 |5.82000E—09 |4.23400E-10| 6.96900E12
6 0.790000 0.00000 |8.51200E—04| 2.03900E—06 | 2.78200E—07 | 4.21600E-09 |2.35300F-10| 4.94300F-12
F7 | 2.5639000E+15|0.00000 | 1.69200F—04 | 5.94400E—06 |5.15900E-08 |0.00000E+00|0.00000E+ 00| 0.00000F+ 00
9 0.196000 0.00000 | 1.08200F—04 |-1.00700E—06 |-1.46700E—09 |0.00000E+ 00 |0.00000E+ 00| 0.00000F+ 00
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MRIEE 3. ZAWGEBEAR EFENK 1. AKX 2. AKX 3 T4F: f1=2.3f,
2=-0.58f, 3=0.64f, f4=1.2f.

RS AEZEHRIFERAN ST ERE (Surface) B RFHIE, £ 6
A kS A8 K 64 AE R E 69 A8 K K

%5
Material
Surface | Surface Type Raduis(mm) Thickness(mm)
Ny Vyq

FO infinite

F1 spheric -15.363 4 1.85 23.8

EF2 spheric -13.068 6.11

F3 aspheric 21.551 0.1 1.92 18.9

F4 aspheric 6.315 6.379

F5 spheric -49.886 0.1 1.46 90

Fo6 aspheric -22.183 5.215

F7 aspheric 9.238 0.1 1.50 62

8 infinite 8.683 1.50 62

F9 aspheric -14.668 8.683 1.50 62

F10 infinite 0.1 1.52 64

F11 infinite 0.5

F12 infinite 18

76

urface K A2 A4 A6 A8 A10 Al2 Al4
F3 -12.84 0 -0.0002174 -3.37H5E-06 1.102E-07 —4.184E-10 -3.233E-11 4.337E-13
F4 -2.974000 0.00000 |-3.30600E04]4.11700E-06 | 8.58700E-09 |-6.80600E-10| 1.50800E-11 [1.91100E-14
F6 -1.47300E+1710.00000 |-8.39600E-05] 9.79300E-07 |-1.76400E-08|-7.68600E-10|-1.01700E-11|2.48300E-13
F7 —4.139000 0.00000 |-6.98000E-05|-6.06000E-08|-1.52500E-08|0.00000E+00[0.00000E+00|0.00000E+00
F9 -1.647000 0.00000 | 5.22600E-05 |-1.13900E-07 | 3.72600E-09 |0.00000E+ 00| 0.00000E+ 00 |[0.00000E+00

JE T VAARIE BAK T | K

MIEE 5. K 6 B9EABEV R EiEAK 1. K 2. 2K 3 74F: £1=2.43f,
2=-0.63f, 3=4.3f, 4=0.771.
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