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Software overview

Head title B Functions
— S
E:2 LED.:H - BacklightFly - DEBUG YERSION - For Febees Internals =18 ﬂ
File Edit View Laver Density DesignLine a Tools  Help Debug
— [ e F TR )

e i A i)
i
Tool Bar
Layers
12215 (195) dots
False
238.16
4224
| : : : : : : g : | ]
- : ! 0 Property of layer
. Naime Main
XY profile
Denzity 0.60308
Density(old) 060308
(hraysoale 101
Chraysoals fold) 101
L0 0.402083
X (mm) TTOTI00]G e
(-1 05967417
T (mmy) 142120002
| — Dot information

E Design Area
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Design
Name

Create a new design file

&2 Untitled - BacklightFly™

File | Edit Miew Laver Layout Tools  Help

| Mew, .. @
ol

Qopen...

Save Chrl+S

Sawve as...

Outpuk

Close & Exit  Alk+F4

Height —

HNew Design
Gereral
Width 45 mm
Drescription[optional) Ileight &0 i

[ ak. ][ Cancel ]

T

Mew Design - (45,60]
LT A e (

Layer name : Main
(Auto created)

|
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View

Design Mode(Black & White)

Design Mode(CCD mode)

Design overlap with reference image

S0 2 -lEET O

Export/Load background data

Preview (same as output) B&W

Load reference image

Design Mode : Mesh Edit
Preview Mode : Final result (same as output)

|
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Details of layer setting

You define origin,Height,Width and name

Wew Des

Main - (0,00=i422 4,235 16)

- (423 4,228 16

Properties
=2l | =
B Density
Dotz 1315 ¢195) dots
Wegative Falze
B Lawount
Height 238 10
Width 422 4
i 1]
i ]
E Misc
Description
Wame Main

(x,y)

New Design

y

Height

Width

|
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/ Design Line \

Mesh edit:
add,delete,insert,edit table,reset

Re-Layout Design Lines Evenly il

I Mumber of X Lines
|
| Mumber of ¥ Lines
add , delete IB
I
/ / I oK I Cancel |

1 Y

L A1 11 /

1/ A T / | |

7ARRN — Reset

p— I_ J l — — L ] p— ;IEIEI
I | i | Column Actions: = ¥ | Row Actions: dp 3 |

3

Add mu 1 t i p 1 e ;Elechon: 0,0-1x1 Total Columns: 22, Rows: 14

Validats Cancel

\ Edit table /

Febees!
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2 LED clf* - BacklightFly

Select all dots Unselect all dots

Select dots in special area

™~




Density Edit:

Section Densities Editor

R0 205408 Y (mm)

o 1 _cun

Curve edit

B
C e  BRSITT
|
B
~ FR & Bk C RRIE ~ EER

Gradient modify

Density

o Undo

Rede

Unselect all dots
Select all dots

Add single X design line
Add single ¥ design line

Move current X design line
Move current ¥ design line

Right mouse | &

B 0.103242
Density{old) 0.103242
Gravscale 229

directly

Cul+Z
Cul+y

Cl+A

Remove Current X Design Line
Remove Current Y Design Line

Adjust Density Value Gradiently
Edit X Density Section - ¥ Profile
Edit Y Density Section - X Profile...

Adjust Density/Grayscale Values x|

& Adjust by value (-1 1o 1)

" Adjust by multiple a factor (==}

[ro

4

%

Selected modify

frak X |7k X

Density Editor

|
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/ BacklightFly Outputs--Dot \

Same Size Output - Fine Grained3(for Imaging)...

Same Size Qutput - Fine Grained2(for Light Guide)...

°—< Same Size Output - Rasterization3...

Same Size Output - Rasterization...

Same Size Output - Regular...
Same Pitch Output - Fine Grained3... e
Same Pitch Output - Regular...

e Grayscale Output...
Density Output...

A: all dots with same size. It is typical for laser process.
B: Fixed dots position, change dot size, It is typical for Printing
C: Miscellaneous, Analysis purpose.

\_ _/

|
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Inheritance of same size

©000
©00

Regular

%0, §

Detxture

0O O
OOQO

FG

\J

FG 2

© 000
©00

Regular

UOYORG,
OO%
Super random

0090
@ 9

FG

™

FG3

© 000
©00

Regular

Q90O
Q@ O

Random

Q90O
Q@ O

FG

Regular+FG

/l
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Output result comparison

5995300809

o
. B 13955005
A o © 09,502000986%2 07 % 5 ©
& > ¢ o @ 500 0%002000% 00" 2 o

heow FG2

FG3




Output(Laser)

Fixed X,Y processing

Rasterization

Homogeneous

Same Size Output
(Enable fine grained processing

aaaaaaaa

canan

light guide
or general purpose

Fine Grained 2

sharp image
Fine Grained 3

Febees!
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Output(Printing)

, vary Y pitch)

Same Pitch( Fixed X

L B T < I ]
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]
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-
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Same Pitch —Fine Grained 3
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Image
Text

Mask function over view

l l i s A1)
0,200

top - (0,00x(20

buatton - (0,000 (200,200

=
E Layount
Height 200
Width 200
B Mask

Select new design

Masks - Block 0 maskis) applied

Masks - Image 0 mask{s) applie

Block

Ulasks - Inclnde/F 0 mask(s) applied <

Masks - Text 0 mask(s) applie:

A\l

Frocess block ma: True
Process tnclude m True

Include/exclude

|
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Y axis

Mask function — Include/Exclude

Application of Include/ Exclude Mask function
Include / Exclude Mask Data Editor... =l E3
5 X
&dd Row  Remowve Row
— S~ | Shape Type | Aiction | Center | Centery | width | Height
----- ¥ - - JRectangle j Include a0 25 28 a7
r Ellipze Exclude 20 45 5 a
mm-“"'% Elipse Exclude an 15 5 a
L Elipse Exclude 40 15 A a
Elipse Include 20 h2 7 ]
Elipse Include 20 L7ls] 7 ]
Diamond Include 30 ] 12 12
Ellipze Include 40 h2 7 ]
:—______“______“_____________“-i Ellipze Include 40 59 7 5
! _ A | Rectangle Include 20 67 8 6
i - _+*" | Rectangle Frelie's a0 &7 8 B
' Rectangle Include 40 B7 8 B
i Rectangls Include 20 7B 3 B
i Rectangle Include 20 7 2 B
| Rectangle Include 40 76 8 B
i Rectangle Include 20 25 g B
E Rectangle Include 20 o5 8 6
i Rectargle Include 40 a5 B E
' Rectangle Include 20 94 a =
i Rectangle Include a0 94 a g
Rectangle Include 40 34 8 B
i
i W alidate | | Cancel I
1
i
|
T

/

|
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Block Mask Data Editor...

Mask function - Block

M =] E3
NG
Add Row  RE 1 oy 2 3 s —
Shape Type | Action g:rlwcslri:;‘-falue | Center = | Center v | el idth | Height =
GradientFillliarma... |&dd 0.2z 10 10 E 3
GradientFilElipse  |Add 0.z 10 20 E 3
Cradd 3] =} 3 A n->2 10 20 L 2 -
Validate | ok | cancel |

%

Fig. The result of applying Action’s density value= 0.2 to a density table with all dots’ density are 0.3

@ Shape Type X axis
Gradient Fill Diamond & 4 L
\
Gradient Fill Ellipse ! Ve 2 @ (X,Y) location and dimension
A
Gradient Fill Rectangle ¥ ¥ 2 \ —
Background | Y axis %
‘D XY
=0.3 @ ,
Block Fill Diamond ‘ - - = \ /
. v
Block Fill Ellipse it £ = >
0.?505.2 0.2+_0633>go.2z) Width
Block Fill Rectangle | | IS |
|
Add Add Paste | Action @
Percentage :
I

*
SOF TWARE



Image Mask Data Editor...

Mask function - Image

@nage with gray color

m

aAJ U -_

Import ’

3 Trim White & Reverse color

Reverse color

N/A

O

Add Ro 1 v Fow 2 f \ / \

Achion | I|_'nage | Trimn wihiite | Reverse Color | Multiplier | &ddder [ Image Info | Centerx | Center'y | width | Height -

[ Add j Adda ] True True 1 1] Image info... 25 20 18 12

Add 'Yy | Fake True 1 0 Image infa... | 25 40 18 12
L A A a | e \; - A:

validate | : . [T ca
Action | Add Multiple Paste = (X,Y) location
and dimension
Value= 0.3+ IMG Value= 0.3 xIMG Value= IMG

o}

Multiplier=1 Adder=0.1

T

Multiplier=2 Adder=0.3

~

J

KMuItiplier=3 Adder:oyy

Febees'

|"xa
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Labels-TXT

Process block mask be Trme
Process inclnde mazk  Trme
= Misc

Desrription |

o (Left,Top)

ByCharSize-me

Char Size Method: ByCharSize:me

Char & e

Resolution 3 .:,

(#4083

o
K d . 8
codoon Heoos

I

Q.;g - éyk ;ﬁ rc >prco, _ooon. R

Char o 000 —
_ S o 3 oo *hn% Vv N N
Resolution Booo Bo Lh\% Booato i%occ" %ﬂu j )30@ _BOOCE )E// ,-]\\ /I,_\@ ,-I-\\
S S
300um

Char Size Method: ByShapeSize=0.3mm

Eloazx Reous!

PS. The setting of char resolution will larger than output TXT for example set 16 output might be 12.

et |3
= Density = lick Her
Composite Method  Counulate C c ere
Crverall Density dde; O
Orverall Density Multi) 1.2
= Label
Lahels - Pattern fi label(s) applied ————
X 4 label(s) applied L it -
X
Add Fow Eemove Row | Togele Combobox Vistble
Height 200 - -
Char Size Char or Shape Shape Spacing -
Width 200 Text ‘ Left Tap ethod Size (mm) ) Char Resolution | Info
E Maszk : -3 EvChartize 2 0 16 Infa
Masks - Block U mask(s) applied This is char size  |165 0.5 ByChuiize |2 0 16 Infe
Masks - Image U mashis) applied shape size 160 200 ByShapeSize 0.3 0 16 Tufo
Mazks - Inclode/Exele 1 maskis) spplied - - -~
Masks - Text 0 maskis) applied. shape size 160 193 Evihapelize nz 0 16 (e}

|
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Labels-Pattern
Click Here

g Density
Compozite Method  Commlate
Crverall Densitr Adde: 0
Crverall Densitr Mol 1.2

Process block maszk be Trme
Process mclude mask | Trme

B Miz
T“In-n-\--ﬂ'nh'n-n
gg-EOEmmﬁ 1.58mm
] i
Y=-1mm, ©® | ®
y &
A -
1000um  1000um

Pattern Label Editor

x

/

Shape Txpe
CircleAsFoint - |
Ao

Cthined Cimcle
Ctlined Sy vare

ircled sFodnt

S

=10 x|

Bl Label _ 4dd Row Remove Row | Togele Combobox Visthle
Labels- Fatsm © labelis) applied o ¥ (Center) | ¥ (Center) “hpae Size (mm) | Shape Type V| Comment
Labelz - Text 4 labeliz) applied
3 -1 1 Outlined Cirele
B Lawont e
Height 200 1.53 -1 1 Orutlined Square
Witid th 200 266 -1 1 Siuare
g e :b 339 1 0.3 Outlined Cirele
Masks - Black 0 smaskis) applisd : . : v e
Maszks - Iimage [ mask(z) applied anm -1 0.z Crtlined Sguare
Mazks - InclndeExcly 1 maskis) applied 415 -1 03 Sruare
Magks - Text 0 magkiz) applied __|

0K

| | Cancel I

3.39mm
3.77mm
4.15mm

I.'_ .
L

o] ]

1000um 300um

2.66mm

Spacing=80um

outlinedCircle outlinedSquare

I

I

Square
PS. Auto means same as output shape type

|
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/ Mask in mask \

Q:Why we need mask in mask function?
A:We need to design keypad or no rectangle shape design.

Q:Where to find this function?
A:You can find this function is mask-image/block/exclude.

Design Mask

E E E N EEN -
\ Final Output Ey

|
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Procedure |

1.Prepare mask image and fill color in mask or unmask area.

/

|
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Procedure |1

Design density profile by BacklightFly.

Click layers/new design.

ncindae

Click Add Row.

xclude Mask Data Editor. ..

x

Click Property/Mask Include/Exclude

Denszity

Layout

B Mask
Mazks - Block 0 mazkiz) applied
Mazks - Image 0 mazkiz) applied

Mazks - Include/Excl pENEE B gL ﬂ
0 mazkiz) applied

Mazhs - Text
Process block mask be True
Process tclude mask  Truoe

Add Fow | Eemove Eow | Toggle Combobox Wisble
Shepe Type Action Conter X Conter ¥ Widih Height Comment Mask in mask Reverss mask in
» Rectangle | El Falss
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Procedure 111

Select shape Type/Rectangle and Action/Exclude

£dd Eow | Bemaove Bow | Toggle Combobox Vizible
Shape Twpe Action Center 3 Center ¥ Width Height
b I -
Diarnomd. Exclude
Ellipz= Include
Eectangle
" Key in mask dimension.
T T | hction | Gl | Cenlar ¥ | Width | Height
b |Rectngle |Exclude 6235 125.55 1268 1512

Click Mask in mask column and select your keypad-image.

Mazk in mazk ]

Feverse mazk in

R L

\ Bl Set reverse mask in mask true or false to keep color or white.

|
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e

(@ e ey ey ey ey e wy w p w

E=Light source=1000Lux

Concept 1,2,3 Density profile

L=Each cell with 100Lux

™

Predict Density profile:

l 2 3 4 3 b i 6 9 10

1000 900 600 100 600 300 400 300 20 100

100 100 100 100 100 100 100 100 100 100

D=L/E 0. QIILILL 0025 0.142857| 0.166667 0.2 025 0333333 0. l

12

1

08

0.6

0.4

0.2

0




1.0pen a new file

File | Edit View 1
- New..

JJ' Opem. ..

2.Re-layout 3X10

Design Ling | Mask Tools  Help

Add Dezsign Lines 3
Move Design Lines b
Femove Dengn Lines b

Ee-layomt Design Lines Evenly |

Cpen Design Lines Editor...

3. Open density editor

Density | DesignLine Mask  Tools  Hel
Bdjuzt Density Values
& djust Density Values Grad iently

Edit X Densitr Section - ¥ Profile...
Edit ¥ Density Section - X Profile. .

Cpen Densties Editor...

Design 1,2,3
You got 15t BacklightFly design

4.Paste Density

T e an=atw Fadaitcea

== - 4
L Ad oo F e e e Lo PN = = R = Y

EHelectieaa: 1, 173 — 1 == 1 Toot=m=ldl ol vaaaawa=: =, Floewar=:-

(et L T =

5.You finish the 1st version

Febees!
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reflect effect.

2.Re-layout 11X11
3.Export layer:*.slf

4. Output dots

\_

1.Change maximum density
from 1 to 0.6(3D)~0.85(2D)
Because last cell with light

Modify
You finished 1%t BacklightFly design

™~

Febees!

SOFTWARE



Collect response
You should have CCD image and Data

4786

4207

4832

4207

Febees!
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Feedback 1,2,3
1.Click [E] in preview mode IE

2. Select pre saved *.SLF file(mesh data)

3. Copy measurement data then paste below red area

Denszity and Eun to Eun

Dessity | REun fo Eun |

o

0

005163

0114729

0.307221

0.452914

0.682506

0.835099

0.943143

1

0.019608

0.372549

0607342

0.670588

0745098

0.6330329

0666667

0.636275

0.019608

0.0z4014

0.47451

0.54202

0.556863

0639216

0.701961

0682353

0611765

0.603922

0.615686

0112472

0.619608

0.580202

0607342

0.600196

0733332

0.6330329

0.a54902

0631373

0.619608

0.206236

0.693039

0666667

0.680196

0.721569

0741170

0.745093

0733332

0.709304

0632353

05

0.74002

0686275

0.705882

0.721569

0745098

0.752041

0.745008

0720412

0.709304

0.683704

0.738235

0.717647

0.717a47

0.74902

07608627

0.756863

0.756363

0.756863

0.733332

0337548

0.847059

0737455

0.705882

0.733332

0776471

0.763627

0.741178

0733323

0.756862

0.965936

0.77a471

0.4a

074002

0.854902

0866667

0.870583

0.738235

0807342

0.836275

1

0.027451

0654902

0827451

0.037455

094002

0.964706

0.870588

0.393029

0.062745

=10l x|

Lvers e

0.729645

Bverage

Cloze

|
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Feedback 1,2,3

4.You got luminance like data 4.Click Run to Run:

. * _
(Elxi Formula: Factor*(target-data)/Target (+1)
=1k
Density  Fun o Bun |
0 0.415686275 - 16 33 48 6.4 =
oo 0.541176471 n 1272087659 1058131488 1021799308 10096335581 1029373126
18 0.541176471 - na 1.142906574 10096335581 0965232534 0931430219 1.003623581
1| | _hl_l 18 1.142906574 1005651672 0953171857 0965282584 1005651672
Cloz= q I —FI—I
Oyverage 0680160221  Target |III.EE Factor |III_'.-‘ V' 444 1 to resnlts Calculate | Cloze
6. You got ideal multiple factor:
Need to increase of decrease percentage.
7.Copy

Density and Run to BEon
Density  Fun to Run I

54

[

T2

Belect A1 Col+ A
Chl+C

a1

— : | Copy
| |

Awerage 06280160221 Target ID.ISEH Factor ID_'? IV 4dd 1 to results

|
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Feedback 1,2,3

9.0pen density Editor in design mode

- |

10.Paste multiple in right area

11.Paste multiple in right area/finished

Cut
Paste
Paste - Horizantal Mirror

Paste - Vertical Mirrar

9 X 9 X
Add Colomn  Eemove Column | Add Eow  Eemowve Eow

Paste - Multiple
[

Left / Right Average
Top / Bottom Average

D.Eﬁ.-"dl.l...l 026740 | 026740 | e
I I I

01...( 0.1
87...| D121
05... | 0.13A

.| 0156

.| 0181
32| D218
20...| D267

Febees!
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