Large zero-order hologram origination
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Relief conversion

Idea of the method a.-real depth profile, b.- conversed depth profile
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Common problems with large holograms

1. Max file size in common graphical software is limited by 30
000*30 000 pix. If SLM resolution is 1024*768 pix and frame size
is 200*150 micron, it gives (30 000 / 1024 * 0,2) x (30 000 / 768 *
0,15) =5.86 mm * 5.86 mm holographic image size only.

2. Max color depth is 24 bit = 65536 colors. If one use 256 colors,
the total layers number is limited by 256. The image looks too
rough.

3. So, common graphical software can’t give high quality
Image in zero-order holograms.
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Not enough layers effect

Initial object Image depth map Holographic relief




Asymmetrical holographic relief

Depth vs greyscale index

1. h —initial photoresist
thickness

2. 255 — greyscale index for
max illumination

3. 75 — min illumination for
linear part of curve

4. H — exposure
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3D model

Big Lito advantages

Pre-view

e

No limits for a hologram dimensions.
Depth map is not necessary.

Max layer quantity is 75 000.

Higher image quality with large
information volumes.




Flexible layer quantity setup
[ S ,;_'\_-:.‘.:__'.

The program analyses slope angle
and choose optimal layer number.
Each color is equal to a slope angle
with 10 deg step.
- 0-10deg
— 10 - 20 deg
— 20 - 30 deg
— 30 - 40 deg
40 - 50 deg
50 - 60 deg
60 - 70 deg
70 - 80 deg
— 80 - 90 deg

Holographer can estimate the
iImage quality before origination




Program interface

BigLitho - Project Manager

BigLitho

Project Management | Generate Exp.Ini | Levels | Generate Gifs | System Settings

Project management

v| Author: |Nikita Refresh

New Project ‘

Last R
updated L Update Project

e T s

!f‘-llhta 09.02.2018 0,20000000298023224 | 0, 1500000

08.02.2018 0,20000000298023224 | 0, 1500000) Delete Project |
08.02.2018 0,20000000298023224 |0, 1500000,

|
PlunderbussPete | Kolja 02.02.2018

Buddha_40 fl'-llkjta 03.02.2018

Run Blender

Flexible projects control
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Program interface

BigLitho - Project Manager

BigLitho
| Project Mana‘qement' Generate Exp.Ini | Levels \ Generate Gifs ] System Settings |

Generate Ei(p'.lrhi V

Process Info Update:

Total number of Edges: I:}

Frame: Resolution: -
Width, mm: |0.20000000298! « Number of Edges processed: | |
Hoght.-m @TSE@EO—SE)G[ Height, e ’ Run IniGen ‘ l Cancel Process '

Object:

Name: |DOG Cox: |21 \ Num of Rows: [267

Height, mm: (40 | CoY: Num of Columns: |185
Width, mm: |36,799999 Calculate

Update Project

Holographic system parameters setup window
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UHTepdenc nporpammbil

BigLitho - Project Manager

BigLitho
Project Management | Generate Exp.Ini| Levels | Generate Gifs | System Settings
Image

Transparant

MinLevel; |50

MaxLevel: [255

Number Of Slices

Number of slices {2000|

Number of patterns: |8

Save texture

Save texture

CtpaHuua Bbibopa KonmyectBa cnoes (a0 50 000 cnoes).

o NMPOIrPAMMA BIGLITHO OJid NOArOTOBKU
«lMono3dkcno-2018». HuxHun Hoeropopa, 11-13 ceHTabpsa 2018 r. «CEPBIX FONOIrPAMM>» EOJbLLIOIO PASMEPA 11/14



Program interface

BigLitho - Project Manager
BigLitho
Project Management Generate Exp.Ini Levels Generate Gifs System Settings
Generate Gifs

In progress, please wait... 50%

Levels To Process Process Info Update

Total number of Levels: |267 Number of Levels to process: |5
Start Level: |0 Num of Levels processed 2

End Level 4 Num of Frames processed 357

Run Gifs Gen Cancel Process

Frame file creation window

Big_Lito program v.2




Holograms
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