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PANDAO (' what is a smart optics factory ?7?

FROM OPTICS TO FABRICATION

* ... can be physical or virtual

« PanDao’s vision of a smart factory:

“..the ability to accurately design, plan and test
manufacturing chains for minimum risk & cost

without touchiung your fabrication lines..”
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PANDAO (' conquering the Optics TRILEMMA

FROM OPTICS TO FABRICATION

(1) design

(2) producibility analysis

(3) optimum fabrication chains
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PANDAO (' optics products

FROM OPTICS TO FABRICATION

optical

product
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PANDAO (' optics products

FROM OPTICS TO FABRICATION

performance
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PANDAO (' todays optics factory

FROM OPTICS TO FABRICATION

performance

digital communication

—> optical design software
(CodeV, Quadoa, Zemax,
Oslo etc)
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PANDAO (' our definition of smart

FROM OPTICS TO FABRICATION

performance

o quality

o throughput

o market price
o PRL

o durability
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PANDAO (' our definition of smart

FROM OPTICS TO FABRICATION

performance

o quality o type of optics o best fabricatiuon chain
* metalens

o throughput - diffractive o out of 360 different OFT
« refractive h

o market price *  hologram

o PRL o materials

o durability o shape, smoothness, precision

o centering, mounting, coating
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PANDAO (' our definition of smart

FROM OPTICS TO FABRICATION

performance
-
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X
o quality o type of optics o best fabricatiuon chain
* metalens
o throughput - diffractive o out of 360 different OFT
« refractive
o market price *  hologram
o PRL o materials
o durability o shape, smoothness, precision
o centering, mounting, coating
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PANDAO (' what makes us unique? &

FROM OPTICS TO FABRICATION

fab process 2> 2 fab chain
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PANDAO ()

FROM OPTICS TO FABRICATION

(1) INPUT: optical elements

» CodeV, Zemax, Quadoa to PanDao interface

(2) Pandao Cockpit

throughput
TRL level
yield

wage level

YV VYV

(3) OUTPUT: optimum fabrication chain

» technologies required
» optimum fabication chain @ min cost & risk

—-———— e e e e e == =
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PANDAO ()

FROM OPTICS TO FABRICATION

« asphere, diam 220 mm, N-BK7, 2 lambda PV: 3/3(2)

MName: Description: Number of Sides: Material:
Asphere Jose Pozo One hd lasses hd : i : : .
[ e | 4 g Resulting most cost-efficient fabrication chain:
Batch Size: Lens Diameter [mm]:  Center Thickness Knoop hardness (HK):
1000 220 mm]: 600 .
| | ||[ 3[]] || | Side 1:
Total Number Of Diameter Tolerance Center Thickness Acid resistance (AR): + cncsub aperture rough grinding
Lenses: [mm]: Tolerance [mm]: AR1 v = fabrication cost: 8.00€
5000 NIEX |[ 005 | + cncsub aperture grinding
Suited for LIDT Outer cylinder Material suited fabrication-cast 27 A5€
length bigger for precision ccp wheel polishing
lens diameter glass molding

fabrication cost: 80.26€

> Cost 115.71€
Shape: Defect Size(5/)[mm]: Clear Aperture[mm]/  3/Powerfringes]:

aspheres v [ 0083 [ 200 AlE Capf':lblhtj‘f factor: 0.999
Roughness: smallest midspatial Decenter{4/)[min]: 3/lrregularity[fringas]: - Chain uniqueness: 1
Custom (Sq[nm » wavelength accepted Specified: kv | ' D S
[ | [mm]: [ \| 1 | TThesaa_
IE | Total fabrication cost
Asphericity[um]: Smallest Radius Of Concave parts
100 Curvature[mm]: included? Serial batch lead time: 1.9573 days
[ 673 | Notincluded — ~
Radius of remeval Coating: Sagitta [mm]:
spherg[mm]: Antireflex v | 40
| 660
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PANDAO

FROM OPTICS TO FABRICATION

O

[ ]
Name: Description: Number of Sides: Material:
| Asphere || Jose Pozo 4| One ~ glasses .
Batch Size: Lens Diameter [mm]:  Center Thicknass Knoop hardness (HK}:
[ 1000 | [ 220 | [mm]. [ 600 |
[ 30 |

Total Number Of Diameter Tolerance Center Thickness

Acid resistance (AR):
ARA1

hd

length bigger
lens diameter

Lenses: [mm]: Tolerance [mm]:
5000 || 01 || 005 |
Suited for LIDT Outer cylinder

Defact Size(5/)[mm]: Clear Aperture[mm]:/  3/Powerfringes]:

Material suited
for precision
glass molding

Asphericity[um]: Smallest Radius Of Concave parts

Shape:
aspheres v || 0063 | [ 200 [
Roughness: smallest midspatial Decenter(4/)[min]: 3rregularity[fringas]:
Custom (Sq [nm ~ wavelength accepted Specified: (v | 0.2
K | fmm}: K \
5 |

© www.PanDao.ch, 2025

100 Curvature[mm]: included?
| 673 | Notincluded  ~
Radius of removal Coating: Sagitta [mm]:
sphere[mm]: Antireflex - | 40
| ®60

asphere, diam 220 mm, N-BK7, 5th lambda PV: 3/1(0.2)

Resulting most cost-efficient fabrication chain:

Side 1:

cnc sub aperture rough grinding
» fabrication cost: 8.00€

cnc sub aperture grinding
» fabricati

ccp wheel polishing
+ fabrication cost: 80.26€

ccp magnetorheological finishing
fabrication cost: 30.50€

Cost 146.21€
Capability factor: 1.000
Chain uniqueness: 5

Serial batch lead time: 1.9706 days
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PANDAO

FROM OPTICS TO FABRICATION

O

« asphere, diam 220 mm, N-BK7, 10th lambda PV: 3/1(0.1)

Total Number Of
Lenses:

Diameter Tolerance
[mm]:

Center Thickness
Tolerance [mm]:

Acid resistance (AR):

| 5000 |[ 01 || 005

Suited for LIDT Outer cylinder
length bigger

lens diameter

AR1

Material suited
for precision
glass molding

A

Name: Description: Number of Sides: Material:

| Asphere | | Jose Pozo A| One . glasses -

Batch Size: Lens Diameter [mm]:  Center Thickness Knoop hardness (HK):

[ 1000 || 220 | [mm]: | 600 |
30 |

Defact Size(5/)[mm]: Clear Aperture[mm}/  3/Power]fringes]:

b

Shape:
aspheres v | 0063 || 200 [ ]|
Roughnass: smallest midspatial Decenter(4/)[min]: Irregularity[fringas]:
Custom (Sq [nn ~ wavelength accepted Specified: Kv | 0.1
[ o [ N
(5 |
Asphericity[um]: Smallest Radius Of Concave paris
100 Curvature[mm]: included?
| 673 | Notlncluded
Radius of removal Coating: Sagitta [mm)]:
sphere[mm): Antireflex v | 40
[ e60 |
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Resulting most cost-efficient fabrication chain:

Side 1:
* cncsub aperture rough grinding
» fabrication cost: 8.00€
* cncsub aperture grinding
» fabricatior-eest 27 45€

ccp bonnet
« fabrication cost: 68.14€
» ccpion beam figuring
fabrication cost: 39.54€

Cost 163.12€
Capability factor: 0.972
" “Ghain uniqueness: 0

<
Y
~

Total fabrication cost

Serial batch lead time: 2.0417 days
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PANDAO (' applications: production

 product life cycle alalysis

500
€
sag ct iign
5o o,
50
cnc full aperture €~ precision glass molding (PGM)
polishing |
i Number of lenses
5 1
10 100 1000 10000 100000 1000000 10000000
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FROM OPTICS TO FABRICATION

+PANDAO () —

- d

~
S

determine delta of your performance to market

generate digital twin of your workshop

1ISO10110
throughput

KINPUT

PANDAO ()

FROM OPTICS TO FABRICATION
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PANDAO ( ' smart optics factory

FROM OPTICS TO FABRICATION

digital communication

» one click communication

» min fabrication cost
development times cut

© www.PanDao.ch, 2025
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F—..
PANDAO ( ' ...Selected customers

&

JOYQS Carl Zeiss AG ASML bi—po|

A | ADVANCED ZLEERO
Optical Systems Design J en a' G erma ny

Vv Technologies
INNOVIZ
% Eg’mgﬂg TECHNOLOGIES

ANAX | | Optics ]
\ Leica Camera, Ay, | BPHOT
AN BRUSSELS
Wetzlar, Germany @ | rHotonNics

S SAFRAN

A HHV GROUP COMPANY

HENSOLDY
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PANDAO ()

FROM OPTICS TO FABRICATION

* many thx

fr e e fo r m * dbémo arigato

Experiencing
Abstraction

« (grazie
« dank je wel
* dzenkuje

* vielen Dank

www.PanDao.ch
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PANDAO <' Optics Market Game Changer .

Optical Products mastering

(1) digital access to 360 optics manufacturing
technologies

(2) producibility analyses with just one click
» read-in optical element from CodeV and Zemax
* best manufacturing chain at minimum cost & risk
for prototyping up to serial production
* master your supply chain

(3) substantial cost cuttings
 identifies mistakes in early stages of projects
« protects your IP
» speeds up development times

(4) install digital twin of your workshop
« compare your workshop with the market

© www.PanDao.ch, 2025
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