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Electronics Integration in the UK



Current state of die-level integration

Industry

 Sector locked capabilities (generally 
not of interest)

 E.g. Leonardo, BAE systems

 Commercially accessible
 Micross
 Alter Technology (incl former 

Optocap)
 Ultra
 CIL
 III-V Catapult
 CPI
 MTC

Academia
 PP/HEP focussed

 Manchester

 Liverpool

 Oxford
 Cambridge

 Glasgow

 Lancaster
 Edinburgh

 Sheffield

 STFC Interconnect

 More general
 Southampton
 Loughborough

 UCL

 STFC Interconnect



Future requirements overview

Next few slides map out UK strengths and gaps against T. Fritzsch presentation
ECFA Detector R&D Roadmap Symposium of Task Force 3 Solid State Detectors (23 April 2021) · Indico (cern.ch)

https://indico.cern.ch/event/999816/


UK has some 
bumping capability 
and scattered flip-

chip bonding 

No known UK activity

Some experience in 
other application 

areas

Done with bump 
bonding – need to 

expand into Cu pillar?

Some historic 
developments but no 
accessible technology



Similar/equivalent 
processes developed in 
UK but not (yet) scaled 

for production

Weaknesses in specific 
areas to address if 

required
(plate/etch/dice)

Little 300mm capability. 
Can 200mm be 

tolerated or what 
needs scaling?



A broad range of 
technologies requires a 
broad range of assembly 
techniques. 
Identify areas to build and 
areas to cut.
• we can’t be experts in 

everything
• Need focussed / 

targeted investment.



To address – if 
important

Existing experience –
but limited to 200mm

Some relevant 
experience of 150um 

on 150mm wafers. 
No experience at 

300mm

Some relevant 
experience of 150um 

on 150mm wafers. 
No experience of 

thinner wafers

Single die method 
established -> 

but need to push 
bump pitch

PVD established.
Other techniques 

require capital plus 
development. 

Some equipment/dev 



Substantial existing 
experience. Good 

equipment 
installation base

Equipment installed, 
limited experience

Compatible 
equipment installed, 

upgrade options 
required

Equipment and 
experience

Some compatible 
equipment –

upgrades required



Not aware of any prior 
knowledge / experience 
within our communities. 
• AML’s main line of 

business
• Clearly key for wafer 

level, but requires 
peripheral interconnect 
exposed via TSV

• More appropriate to 
wafer fab BEOL than 
assembly facility 
(cleanliness)

• Probably contract out if 
required



Equipment and 
experience covers 

most of listed ranges

We have run bump deposition trials 
to 2um bump/5um pitch (Indium). 
Bonding trials have gone as far as 

25um pitch. New equipment should 
allow ~7-10um pitch

No prio experience of pillar bumps 
(only collapse/solder bumps)



Glasgow/RAL possess some of these 
and have done some initial 

processing – no conclusive results 
yet



A promising 
technique, but not 
in our armoury –

probably most 
appropriate in W2W 

BEOL facilities



Probably best 
technique for 
bonding CTE 

matched materials. 
Not good for 

mismatched (limited 
application)

Some relevant 
experience on single 
die, Au-Au bonding

No UK focus

C2C & C2W possible 
on already installed 

UK flip chip 
equipment



Holy grail for 
enabling minimal 

dead area tiled 
areas.

High value, high 
complexity means 

significant barrier -> 
not economically 

suited  to low 
volumes or 
occasional 
fabrication

No UK focus



Modest experience 
of manual handling 
thinned wafers and 

die. 

Of particular/niche 
value to low mass 
projects such as 

particle trackers and 
BSI devices.



Attractive means of 
increasing yield.
Shifts emphasis 
from chip to 
interconnect yield.
Increased die count.

No current UK focus



Standard BEOL 
processes.
Doubtful that we’d 
build facilities to do 
this.
Instead: out-source 
to wafer fabs, build 
useful relationships



Probably use in 
commercial blocks, 
rather than build 
ourselves. 
If fabrication is 
needed, engage 
with photonics 
cluster around 
Torquay?



300mm necessitates 
fewer fab facilities -> 
greater reliance on 

constructive 
relationships

Look at 
defragmenting the 

scattered capabilities

Do project needs 
exist? Evaluate usefulness

No current UK 
academic focus –
enter with care 

(licensing).

Increasing demand –
key to future



It is clear that 
• Future interconnect capability to be driven by science and detector requirements
• UK has some significant existing specialisms due to prior investments (mainly around hybrid pixel 

detector assembly) – should we be building on these or shifting to new?
• We have some initial experience in areas such as thin die/wafer handling & metal-metal bonding
• UK has no capabilities in some other (potentially key) areas – do we secure access through 

collaboration or establish by some other means?
• Need access strategy (per process):

• Buy from UK industry
• Buy from industry elsewhere
• Build a capability
• Team up so that a capability is established across multi-sites/ multi-orgs

• As many processes are higher value, trend will be towards minimal number of implementers, with 
others needing access mechanisms. No-one is big enough to do everything – so coordinated approach 
required.

• Key areas to consider:
• Handling of thinned wafers/die – a recurring and increasingly frequent theme, but not for all!
• C2W and W2W – select processes which will map to future projects



STFC 

Interconnect

Equipment and experience relevant to 

future Electronics Integration

(Backup slides)



A home for:

ATLAS detector upgrade assembly - opening the door to new discoveries

Flip chip assembly process - producing STFC’s detectors

ASIC integration - supporting design to delivery

CMOS sensors - system integration and test
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STFC Interconnect

detector assembly facility

Opened Nov 2019



Al-wedge machines:

2 x Hesse BJ 820

1 x Hesse Bondjet 715

Au-ball machine:

Palomar 8000

Hybrid machines (ball & wedge)

1 x Hesse BJ 855

1 x F&K Delvotek manual bonder

Wire bonding



3 options:

Glue dispense 

Glue dispense auger screw delivery

Stencil printing

Glue dispense



Dr Tresky die placer

FC150 Flip chip machine

FC300 Flip chip machine

Die attach



Team structure STFC Interconnect 
activity

STFC Interconnect 
manager

Gen Process 
development

[2 + collabs]

Gen Production

[5]

ATLAS production

[?]

Detector test and 
assembly lab [6]

Facility manager

[1]Current structure 
Future structure ???


