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¥ Presentation Overview

 What is 3D Optical Surface Metrology?

* Metrology technical consultation and approach

* Design of Forth Dimension Displays’ metrology-
specific product

« Optical architectures and light capture




¥ .. What is optical 3D metrology?

 Fast, non-contact, 3-dimensional
measurement of objects by optical
methods.

 3DM systems consist of 2 main
subsystems — a projector and an
inspection camera .

» A series of patterns are projected
onto the device-under-test (DUT)

and the ‘warping’ measured by the Projector with
inspection camera. microdispiay M inspection
» Algorithms generate an accurate 3D Camera
profile of DUT from the camera
information.
* Microdisplay used in projector to Grid or fringe pattern
generate patternS. @ @ @ @ DUT production line
—_—




..  Our 2007 consultation

Current (2007) ForthDD
products not optimised for . O
application O

Conducted consultation with \\
>12 key 3DM system 0\0
manufacturers Q

O
Assess 3DM application ‘fit’ 6\
with ForthDD R&D %




¥ . .introducing the SXGA-FBS

e Custom designed product for the 3DM
application

* No video Interface - Image data Is stored In
FLASH memory

* Flexible, portable
« Can store 768 patterns and sequence timings

* One system can store and perform up to ten
different image sequences

« Flexible triggering
« Fast display >2KHz frame-rate
« Stand-alone system




F-.. SXGA-FBS block diagram
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-  Deferred charge balance

INSPECTION
CAMERA

ILLUMINATION

MICRODISPLAY

Fast LCoS displays need charge balancing routine

‘Deferred’ charge balance routine suitable for 3DM application
Optimises system brightness

ForthDD software GUI optimises charge balance routine to maximise

brightness
Exposure Transfer /

-:- .:. I] Interleaved charge balance
MSB MSB-l MSB-l °ee OHI

Time

= Maintenance image Positive image




- Deferred charge balance

 Fast LCoS displays need charge balancing routine
» ‘Deferred’ charge balance routine suitable for 3DM application
* Optimises system brightness

» ForthDD software GUI optimises charge balance routine to maximise
brightness

CAMERA Exposure Transfer /
Interleaved charge balance

MICRODISPLAY MSB MSB MSB-1 MSB 1

MICRODISFLAY B ¥ o i H MSB_l OI

Time

»

Maintenance image Positive image Deferred charge
balance




Typical LCoS optical architectures

llumination optics & HED
PES and pre-polariser &
ForthDD 5 B o
SRGA ey — ". EorthDD lumination optics
microdisplay S A and pre-polariser
microdisplay
AT ; Frojection optics and
____ REQpHB DIhES analyser paolariser
¥ DuUT OuUT
— N
On-axis Display Core Off-axis Display Core E-f-
[llumination at
F/3.2 On-axis core Off-axis core
1150:1 1200:1
1050:1 1100:1
650:1 700:1
White contrast 1005:1 1050:1
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LED light capture

« High performance at large
Etendue - 33.15mm?/sr

o Tapered light pipe
homogeniser commonly
used

» Possiblility of polarisation
recycling to gain 40% in
light efficiency.

 Dichroic filters to combine
colours

e Simpler architectures are
possible




Summary

Resolution

1280(h) x 1024(v)

Pixel pitch

13.62um

Display area size

17.43mm x 13.95mm

Pixel fill factor

>92%

F-number

>F2.4

Approach to the 3DM
application

Custom product
Flexible
Specific
Efficient
Optical Architecture
Thank you for listening
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Any guestions?
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