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Distortions of VXD3 CCDs



Prototype Ladder Construction

• First prototype ladder made from 60 micron thick 
unprocessed silicon

• Lesson learned from cold survey
– Need all blocks, jigs, and ladder master to be flat to as high degree-

re-machined
– Assembly in ‘clean’ environment - blocks and assembly jigs 

cleaned with nutracon and de-ionised water before use
– Too much glue causes stresses on the ladder due to greater thermal 

contraction - glue spot size minimised and precisely controlled 
using glue dispenser

• Small wells machined into ladder blocks for adhesive so 
that ladder could remain flat against block

• Need for high temperature glue identified - bump bonding 



First Prototype Ladder
Ladder 1 - Centre Line Survey
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Second Prototype Ladder

• Glue selected (strain 
gauge adhesive) required a 
heat cure at 100°C

• Connector strip made 
from stainless steel with 
holes drilled through to 
minimise material 
between ladder and 
support.

• Differential expansions on 
curing deformed ladder 
– induced curvatures



Third Prototype Ladder

• To eliminate CTE mis-matches:
– Use silicon connector strip with laser cut holes
– New ladder block structures comprising shapal-M ladder blocks 

attached with NuSil to 250 micron silicon blocks, then glue to 
silicon ladder using RT cure glue with 60 micron spacers.

• Overcame problems with previous ladders but now 
observe a hysteresis effect between heating and cooling the 
ladder
– Caused by difference in total force experienced on the ladder due 

to tension and frictional forces between sliding blocks



Third Ladder Prototype

Runs 1 & 2
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Results of CCD Thinning Experiment at MTech

Glenn Christian, 
Andy Harris, Peter Pool (MTech)

Aim: To characterise distortions of thinned CCDs and investigate
technique of part-sawing before stop-etching



» Devices on  CCD32 front-face part-sawn to 
15-16 microns

» Etched down to edge of epi-layer until saw 
cuts came through (No Lapping!)

Procedure



Procedure (continued)

• 3 devices removed from substrate wafer unsupported; 1 
supported with thick silicon end blocks and bridge

• Devices removed by melting wax between active and 
substrate wafers and sliding off

• Residual wax removed in trike bath
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Second chip off wafer
-Completely freestanding

3.716 6.216 16.224 31.235 46.252 61.271
76.284

78.781
15.6

12.6
9.6

6.6
3.6

0.7

0

0.2

0.4

0.6

0.8

1

1.2

Relative Height

Length

Width

Chip 2 - Freestanding

1-1.2
0.8-1
0.6-0.8
0.4-0.6
0.2-0.4
0-0.2

Curvature 
Mainly
Across 
Width Bow 

700-800 
microns

Note: Non-linear scale along length



Results

• Final epitaxial thickness – 12-13 microns
– Etched further into epitaxial layer than planned

• All 4 devices showed bow along width as opposed to 
length
– caused by stresses induced from polysilicon electrodes with run 

across width, probably preventing any longitudinal curl.

• DC probe tests on devices: Passed!
– Original reason for wafer rejection unknown
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