1/45

112 112

P2 P1
>4 > , / \\

N / a / . / ~114b ’

»

S

130— 132

(B) o4 P3

| R = i == |

D2 EEEL\llg.. eee cee

D3 - ooe voe e
s

FIG. 1

112

110




(A)

\ 4
A

TT"T‘????’T’M‘TT’F,

130~

(B)

P3

///’?‘EK\/jggﬁ T

112 ~202 P2

omel — (000

0(4)
110 H| ° ®
Y YY) YY)
116
‘ D3 Ezﬂ 'Y X YY)
D1

P1

FIG. 2

120



3/45

202

FIG. 2 (continued)



4/45
300

302

e

providing an illumination panel configured to be arranged in
proximity to an illumination target, the illumination panel
comprising a plurality of illumination units, each illumination
unit configured to emit at least one electromagnetic radiation
directed towards the illumination target

304

! e

arranging a reflector extending from at least a part of a
perimeter of the illumination panel, the reflector configured to
direct a portion of the at least one electromagnetic radiation

incident on the reflector towards the illumination target;

wherein each illumination unit is spaced apart from a
neighboring illumination unit in a first direction by a first pitch,

wherein the reflector is spaced apart from an adjacent
illumination unit proximate to the reflector in the first direction

by a third pitch, and

wherein the first pitch and the third pitch are adjustable

relative to each other to provide an electromagnetic radiation
distribution based on the type of illumination target

FIG. 3
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Distance of illumination panel = 3cm from target
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Distance of illumination panel = 10cm from target
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_150__ 0 ° o _——150
— 200 L 200
~250 . | | . 250
200 -100 0 100 200
Local ¥ Axis (mm)

With reflector
Lecal ¥ Axis {rmm)

—200 -100 O 100 200
250~ — '* — "P — - 250
200 L 200
150 “ . «  Liso
100 - [ 100

50' - - [ 50
G'—_ . “ " L _—O
~50 : . L 50
100' - - [ 100
150 : - . [-150
—200 | [ 200
— 250 | ‘ ‘ | L 250
200 -100 0 100 200

Local ¥ Axis {mm)

5cm from target

Irradiance {(Watts/mm™2)

[ ]
[ ]

[ ]
[ ]
]
[ ]
[ ]

Local Y Axis {(mm)

0.000120 ..
0.000106 ..
0.000091 ..
0.000076 ..
0.000061 ..
0.000047 ..
0.000032 ..
0.000017 ..
0.000002 ..

0.000135%
0.000120
0.000106
0.000091
0.000076
0.000061
0.000047
0.000032
0.000017

Uniformity: 0.12

Irradiance (Watts/mm™2)

]
~

Local Y Axis (mm)

L]
L]
2]
L]
L]
L]

Uniformity: 0.39

FIG. 10 (continued)

6.55E-005 ..
5.89E-005 ..
5.24E-005 ..
4.59E-005 ..
3.93E-005 ..
3.28E-005 ..
2.63E-005 ..
1.98E-005 ..
1.32E-005 ..

7.20E-005
6.55E-005
5.89E-005
0.24E-005
4.59E-005
3.93E-005
3.28E-005
2.63E-005
1.98E-005



(D)

Without reflector

Local ¥ Axis {mm)

37/45

=200 =100 a 100 200
| 1 | 1 | 1 | 1 |
250+ 250
200—-F? - 200
1504 - 150
= 100 =100
c i i
- 504 - 50
R . oy -
E: 0 , i -0
50 L 50
8 — L
s — 100 - — 100
—1 . L
—1504 - — 150
—200k - — 200
1 d1
— 2504 - — 250
T — I I ]
=200 =100 a 100 200
Locol ¥ Axis (mm)
With reflector
Local ¥ Axis {mm)
=200 =100 a 100 200
| 1 | 1 | | 1 |
250 - 250
2004 - 200
150 as — 150
= 100 — 100
< i i
= 504 - 50
.0 . |
Z 0 o -0
> —504 -—50
(=] d . L
§ —TDDi j—TDD
—150 ) - — 150
—200 X - — 200
—250 - — 250
T — I I ]
=200 =100 a 100 200

Locol ¥ Axis (mm)

FIG. 10 (continued)

Local ¥ Axis {rmm)

Local ¥ Axis (mm)

Distance of illumination panel = 10cm from target

Irradiance {(Watts/mm™2)

I 4 46E-005 ..
[ 1 3.97E-005 ..
3.49E-005 ..
3.01E-005 ..
2 59E-005 .
2 04E-005 ..

4 94E-005
4 A6E-005
3.97E-005
3.49E-005
3.01E-005
2.52E-005

[ ]
[ ]
]
[ ]
[ ]

1.56E-005 ..

I 1.07E-005
B 592E-006

2.04E-005
.. 1.56E-005
.. 1.07E-005

Uniformity: 0.30

Irradiance (Watts/mm™2)

I 4.69E-005 ..
[ 4.48E-005 ..
4.28E-005 ..
4.07E-005 ..
3.86E-005 ..
3 66E-005 ..
3.45E-005 ..
I 324E-005 ..
B 3.04E-005 ..

[ ]
[ ]
L]
[ ]
[ ]

4 90E-005
4 B69E-005
4 48E-005
4 28E-005
4 07E-005
3.86E-005
3.66E-005
3.45E-005
3.24E-005

Uniformity: 0.79



(D)

Without reflector

Local ¥ Axis (mm)

38/45

Distance of illumination panel

200 =100 ] 100 200
| ] | ] | ] | 1 |
250_?” — 250
2004 — 200
150 — 150
E 100- L 100
~ 504 Ny 2 i 50
. — i AT |
¢ _ PSR AN |
< O_ ‘-“:.!s_q'f" _C'
50 Ty - —50
8 . K -
a — 1004 - — 100
—1 . |
— 1504 ——150
=200 — — 2000
_L F
— 250 — — 250
[ T [ T [ T [ T [
=200 =100 a 100 200
Local ¥ Axis (mm)
With reflector
Local ¥ Axis (mm)
200 =100 ] 100 200
| ] | ] | ] | 1 |
250 250
2004 — 200
150 — 150
E 100- L 100
c ] B
— 50 - — 20
@ | i
g= 0 ey
~ 50 - —50
8 . -
a — 1007 — — 100
—1 - n
—1504 - — 150
=200 — — 200
—250 — — 250
[ T [ T [ T [ T [
=200 =100 §] 100 200

Local ¥ Axis (mm)

= 15cm from target

Irradiance {Watts/mm™2)

N 3.41E-005 ..
[ 1 3.05E-005 ..
2 70E-005 ..
2 35E-005 ..
1.99E-005 .
1.64E-005 .
1.29E-005 ..
[ 9.36E-006 ..
I 5.83E-006 ..

Uniformity: 0.35

L
L]
]
]
L]

Local ¥ Axis (rmm)

3.76E-005
341E-005
3.05E-005
2.70E-005
2.35E-005
1.99E-005
1.64E-005
1.29E-005
9.36E-006

Irradiance {(Watts/mm™2)

I 459E-005 ..
[ 1 4.42E-005 ..
4 .25E-005 ..
4.08E-005 .
3.91E-005 .
3.74E-005 ..
3.57E-005 .
I 3.40E-005 ..
I 323E-005 ..

[ ]
[ ]
[
[ |
[ |

Local Y Axis {mm)

Uniformity: 0.83

FIG. 10 (continued)

4.76E-005
4 .59E-005
4.42E-005
4.25E-005
4.08E-005
3.91E-005
3.74E-005
3.57E-005
3.40E-005



(E)

Without reflector

Local ¥ Axis (mm)

39/45
Distance of illumination panel = 5cm from target

—ZIDO | _1|DO. ? | 1?0 | 2?0 Irradiance (Watts/mm™2)
2504 — 250
200 1JF Y00 I 0000134 ..0.000148
155.] 150 % 0.000119..0.000134
- . : - 0.000105 .. 0.000119
£ -.,®. -~ £ ] 0000091 .. 0000105
P - _ ¢ [ 0.000077 ..0.000091
2 RS WS " % [ 0.000062..0.000077
5 7907 -0 5[] 0.000048 .. 0.000062
g —1007 ». .. - -—100 ¢ [ 0.000034 .. 0.000048
~ 150 -—-150 [ 0.000020 .. 0.000034
— 200+ —— 200
e b . . . “l 550 Uniformity: 0.32
200 -100 O 100 200
Local ¥ Axis (mm)
With reflector
Local ¥ Axis {rmm)
_2|OD . _1|DD. ? . 1?0 . Z?D Irradiance (Wattsfmm™2)
250 =250
200 -200 [ 0.0001163 .. 0.0001190
150 [ 150 [ 1 0.0001136 .. 0.0001163
T 100 Lioo & [ 00001109 ..0.0001136
£ o] =0 £ [ 0.0001082..0.0001109
ER [, % L[] 00001055 ..0.0001082
= o] ., > L1 00001028..0.0001055
R 1., 8 L1 00001001..0.0001028
3 - _ S [ 0.0000975 .. 0.0001001
1507 C—'=% I 00000948 .. 0.0000975
— 200 ——200
~250- - L 250 Uniformity: 0.90
—200 -100 O 100 200

Local ¥ Axis {rmm)

FIG. 10 (continued)



(E)

40/45

Distance of illumination panel = 10cm from target

Without reflector

Local ¥ Axis {mm)

Local ¥ Axis {mm)

—200 —-100 O 100 200
| ] | ] | ] | ] |
2504 — 250
_F' ‘!_
2004 200
1504 150
1004 10 €
| i £
50 50—
| | o
0- -0 4
—50- L 50 ~
. - [
—100] L —100 ¢
— 1504 - —150
—2004 J-——zoo
—250—L‘ ]
[ T [ T [ T [ T [
—200 —-100 O 100 200

With reflector

Local ¥ Axis (mm)

Local ¥ Axis (mmj

Local ¥ Axis (mm)

-200 -100 O 100 200
| ] | ] | 1 | 1 |
250 L 550
2004 - 200
150 S BT
100 ] “ bioo £
| i £
504 50
| | R
0 -0 &
—50- L 50~
: - o
—1004 - 100 ¢
] - —1
1504 - —150
—200- L 200
—950 4 - — 250
[ T [ T [ T [ T [
—200 —100 O 100 200

Locol ¥ Axis (mm)

FIG. 10 (continued)

Irradiance {Watts/mm™2)

I 8.95E-005 ..
[ 1 811E-005..
7 27E-005 ..
6.44E-005 ..
5.60E-005 ..
4.76E-005 ..
3.92E-005 ..
[ 3.08E-005 ..
I 224E-005 ..

CIREMC

250 Uniformity: 0.44

9.79E-005
8.95E-005
8.11E-005
7.27E-005
6.44E-005
5.60E-005
4 76E-005
3.92E-005
3.08E-005

Irradiance (Watts/mm™2)

B 0.0001176 ..
1 00001154 ..
[ 1 00001132 ..
[ 1 00001109 ..
[ ] 0.0001087 ..
[ 1 0.00010865 ..
[ 100001042 ..
1 0.0001020 ..
I 0.0000998 ..

Uniformity: 0.92

0.0001199
0.0001176
0.0001154
0.0001132
0.0001109
0.0001087
0.0001065
0.0001042
0.0001020



(E)

Without reflector

41/45

Local ¥ Axis {mm)

Distance of illumination panel =

15cm from target

=200 =100 0 100 200
| ! | | ! I ! | . .
250 = - 250 Irradiance (Wattsimm™2)
fgﬁ_ _fzg B 7.79E-005 .. 8.49E-005
T ion. o T L 7.09E-005..7.79E-005
£ ] [ £ [_] 6:39E-005 .. 7.09E-005
PR v Y [] 569E-005..6.39E-005
<0 _...;,“3,_ P [0 % [ 499E-005..5.69E-005
Z =501 SR --50 Z ] 4.28E-005 .. 4.99E-005
g —100 ' ——100 &[] 358E-005 .. 4.28E-005
150 150 [ 2.88E-005.. 3.58E-005
~200} AL 200 I 2.18E-005 .. 2.88E-005
_25(3.__11"{ 'i_——25O
T T T Uniformity: 0.47
—200 —100 a 100 200
Local ¥ Axis (mmj
With reflector
Local ¥ Axis {mm)
—2|oo , _1|OOI ? | 1?0 . 2?0 Iradiance (Watts/mm™2)
250 - 250
200- (200 [ 0.0001162..0.0001184
150 150 L] 0.0001140..0.0001162
T 100.] oo £ L 00001117 ..0.0001140
£ ] ., £ [ 00001095 ..0.0001117
£ o] ', ¢ [ 00001073..0.0001095
N .~ ] 0.0001050..00001073
2 oo B 1 0.0001028 .. 0.0001050
E _ [ < [ 0.0001005 ..0.0001028
—1507 ' [ 0.0000983 .. 0.0001005
~ 200 - — 200
[t A — 1 72%¢  Uniformity: 0.92
=200 =100 0 100 200

Local ¥ Axis (mm)

FIG. 10 (continued)



(F)

Without reflector

Local ¥ Axis (mm)

42145
Distance of illumination panel = 5cm from target

—200 —100 D 100 200
| 1 | | | |
250 4 L 250
2004 . 0 = = - 200
150 - 150
E 100 Y & r ) o w100
1 -
~  504) - 50
o I L
P ol & ® @® @ ® |0
~ 504 - —50
=] 41 -
g —100-L & L » » ® 100
—1 el -
~ 150 | L 150
—zoo—L : n o o - — 200
—2504 - —250
| L ' I T |
—200 —-100 0 100 200
Local ¥ Axis (mm)
With reflector
Local ¥ Axis {mm)
—200 -100 O 100 200
| ] | | | |
250 s
200-{ &7 . ko200
150 B8 L 150
E 10045 4 k100
= 1k -
— 50 L 50
R i -
% o8 ¢ |o
STe | - =50
ol 1k B
o — 100k fopoo
1 i1 K a4 u
— 150 8 - —150
—200—; Y 200
—7504 L 950
[ T [ T [ [ [
-200 -100 O 100 200

Local ¥ Axis (mm)

Local Y Axis {mm)

Local ¥ Axis (rmm)

Irradiance {Watts/mm™2)

L]
]
[ ]
]
]
]
[

0.000147 ..
0.000131 ..
0.000115 ..
0.000098 ..
0.000082 ..
0.000065 .
0.000049 ..
N 0.000033 ..
I 0.000016 ..

0.000164
0.000147
0.000131
0.000115%
0.000098
0.000082
0.000065%
0.000049
0.000033

Uniformity: 0.27

Irradiance {(Watts/mm™2)

N 0.0001342 .
1 00001279 ..
[ 1 00001216 .
[ 1 00001153 .
[ 1 0.0001090 ..
[ 1 00001028 .
[ 1 0.0000965 ..
1 0.0000902 ..
I 0.0000839 ..

0.0001405
0.0001342
0.0001279
0.0001216
0.0001153
0.0001090
0.0001028
0.0000965
0.0000902

Uniformity: 0.78

FIG. 10 (continued)



(F)

43/45

Distance of illumination panel

Without reflector

Local ¥ Axis {mm)

~200 100 0 100 200
T E— — 1250
200 [ 200
150 [ 150
- n RN 7 b e -0
= 0 "T."%': i "}:"- [
- ' B 0ol i
- ~50 *k@‘;} --50
S 1004 S TR T L 100
~ _i5p. = [ 150
— 200 L 200
950" | | | 'L -250
200 -100 0 100 200
Local ¥ Axis {rmm)
With reflector
Local ¥ Axis {mm)
—200 -100 O 100 200
=T E— —}-250
200 . fe00
150 [ 150
/g 100 . pioo
~ 504 50
E 0- Fo
> 504 [ 50
5 _1004] =100
= 150 s [ 150
—2004 1o Liong
— 250 | | . o080
200 100 0 100 200

Local ¥ Axis (mm)

= 10cm from target

Irradiance {(Watts/mm™2)

B 0.0000991 ..
_ 1 0.0000894 ..
0.0000797 ..
0.0000700 ..
0.0000603 .
0.0000506 ..
0.0000408 ..
] 0.0000311 ..
B 0.0000214 ..

]
_ ]
]
]
]

Local ¥ Axis {(rmm)

Uniformity: 0.40

0.0001088
0.00009e1
0.0000894
0.0000797
0.0000700
0.0000603
0.0000506
0.0000408
0.0000311

Irradiance {(Watts/mm™2)

N 0.0001207 ..
[ 1 0.0001171..
[ 1 00001136..
[ 100001100 ..
[ 1 00001065 ..
[ 1 00001029 ..
[ 1 0.0000994 ..
1 0.0000959 ..
I 0.0000923 ..

Local ¥ Axis (rmm)

Uniformity: 0.87

FIG. 10 (continued)

0.0001242
0.0001207
0.0001171
0.0001136
0.0001100
0.0001065
0.0001022
0.0000924
0.0000959



(F)

Without reflector

Local ¥ Axis (mm)

Local Y Axis {mm)

Local ¥ Axis (rmm)

44145
Distance of illumination panel = 15cm from target

—200 —100 O 100 200
osof ',1-—250
200 [ 200
150 [ 150
100- s L 100

%] LER o0
0] N =
—50 RS L 50
~100- ‘ L 100
_150- L 150
_ZDDLE;_ L 200
~250]" | L 250
200 —100 0 100 200
Lecol ¥ Axis (mm)

With reflector
Local ¥ Axis (mm)

~200 -100 O 100 200
T T O — — 250
200 [ 200
150 L 150
10045 L 100

50- =
0- Lo
~50 [ 50
~ 100 L 100
— 150 L _ 150
~200- 200
~250- o B [ 250
—200 —100 0 100 200

Local ¥ Axis (mm)

FIG. 10 (continued)

Local ¥ Axis (rmm)

Local Y Axis (mm)

Irradiance (Watts/mm™2)

1]
[ 1]

[ 1
[ 1
B
[ 1]
[ 1]

[ 1]
1]

8.96E-005 ..
8.12E-005 ..
7.27E-005 ..
6.43E-005 ..
5.59E-005 ..
4.74E-005 ..
3.90E-005 ..
3.06E-005 ..
2.21E-005 ..

Uniformity: 0.44

9.81E-005
8.96E-005
8.12E-005
7.27E-005
6.43E-005
5.59E-005
4.74E-005
3.90E-005
3.06E-005

Irradiance {(Watts/mm™2)

I 0.0001198 ..
0.0001167 ..
0.0001136 ..
0.0001105 ..
0.0001074 ..
0.0001043 ..
0.0001012 ..
0.0000980 ..
0.0000949 .

[ ]
[ ]
[ ]
=
[ ]
[ ]
[ ]
L]

Uniformity: 0.89

0.0001230
0.0001198
0.0001167
0.0001136
0.0001105
0.0001074
0.0001043
0.0001012
0.0000980
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FIG. 10 (continued)



