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Low TRL OB prototypes: time-line

Defined requirements:
 18/03/2024

Design review:
 16/05/2024

Prototypes delivery:
 08/10/2024

 Testing:
 To assemble to interface cards;

 To distribute and test;

marcello.borri@stfc.ac.uk

 Issue so far:
 RPE LTU customer contract 

Issued on 17/05/2024
Signed on 23/09/2024
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Low TRL OB prototypes: delivery
A lot of details in the design…

I.Tymchuk:
30 masks in total were required for M-FPC + B-FPC-A + B-FPC-B;
i.e. 10 photomasks for each FPC were required;
(usually a 2 layer FPC requires up to 6 masks)



Low TRL OB prototypes: 
visual inspection at DL 
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Alignment of FPC to interface PCB

spTABs

0201 components

Probe pads and perforated area

perforated area
voids?

Current in/out spTABs at joint with bridge FPC

13 spTAB (70um wide) per rowalignment hole



Low TRL OB prototypes: 
visual inspection at DL 
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Total = ~115um

Measured 111.4um 



Low TRL OB prototypes:
interconnection
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• Interconnection required in order to enable electrical 
testing;

• The FPCs are interconnected to interface cards;
• This improves signal transmission to/from the FPC;

• We start simple:
• M-FPC to interface cards;

Sketch of the main FPC (M-FPC) to interconnected to interface cards



Low TRL OB prototypes:
interconnection
 Selection of interconnection site, options:

 RAL

 Oxford

 L’pool (only briefly)

 B’ham 

 From July 2024:

 Discussed details of the job;

 Visited sites;

 … but because we could not estimate a 
delivery date, nothing tangible happened. 
(Pressure from other jobs/projects)

 Converged on the selection of the 
interconnection site later than expected.
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Wedge required to spTAB prototypes to interface PCBs

Ordered by J.Glover, estimated delivery ~11/12/2024.
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@B’ham
Would you have in mind 

a substrate for these tests?
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Further down the line to try in-house 
spTAB bonding of B-FPCs to M-FPCs

To replicate @ B’ham
Inc. interface cards for B-FPCs



Low TRL OB prototypes:
interconnection further steps
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What do we test for:
signal and pwr integrity
 Signal integrity.

 The ability to propagate signals without distortions

 Factors that contribute to signal integrity 
degradation:

 Reflections
 Impedance discontinuities

 Cross talk
 Mutual parasitic capacitance & inductance

 Skew
 Propagation delays

 Jitter
 Non-uniform impedance, crosstalk, interference, and power 

supply noise 

 Signal attenuation
 Losses caused by conductive and dielectric energy 

dissipation.
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 Power integrity
 Reduced Noise pick up

 Decoupling capacitors (Equivalent Series Resistor)

 Coherent grounding strategy over the Power Distribution Network

 Acceptable IR drop (and related FPC power consumption)



Signal integrity: layout dependent
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Best layout practice adopted but … 
deliberately introduced a joint!

The most important cause of signal integrity issues in a PCB is faster signal rise times.



Transmission lines – signal attenuation
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https://www.microwaves101.com/encyclopedias/transmission-line-loss

KCL + KVL

Infinitesimal portion 
of transmission line



Testing – first tests to do at DL
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High speed data &
first tests
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… conversion to Volt and time possible.



Further testing
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 To rent higher spec equipment: 

 Lecroy WaveMaster8330HD 33GHz scope (33 
GHz, 12 bits, 160 GS/s, 200 Mpts)

 Lecroy WavePulser40iX 40GHz TDR 
instrument

 Discussed first month free of charge with 
supplier.

Strategy: measure first, simulate after



Conclusion

 Characterization of FPCs will start in the new year.

 Valuable learning from the design and procurement stage.

 Currently learning on how to spTAB the FPCs to their 
interface cards.

 Starting to work on the definition stage of the next FPC 
iteration (module)
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K.Davies


