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Status of Low TRL OB prototypes

Extra text added to PO
due UKR export regs

* Definition of design: “mid Oct 2023 - “mid Mar 2024;
* Desing with RPE LTU: “mid Mar 2024 - ~early June 2024,
* Production by RPE LTU: “mid Jun 2024 - “mid Sept 2024,

Prototypes shipped from RPE LTU to DL on 27/09/2024:
Est. delivery 08/10/2024.

From now until the end of Mar 2025:
e Visual inspection;

e Distribution to sites;
 Assembly;

* Testing;
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ontract now sighed by STFC

Issued on 17/05/2024

Science and
Technology
Facilities Cou

Contract nr 051724 /
dated May 17, 2024
"Manufacture and delivery of aluminium flexible printed circuit boards and demonstrators"

The Buyer

UK Research and Innovation (UKRI)

Rutherford Appleton Laboratory,

Harwell Campus, Didcot, OX11 0QX, the United Kingdom

Authorized person:
Commercial Business Partner
Declan Ward

Phone: + 44 07849307912
e-mail: Declan ward@ulkri.org

Technical Coordinator:

Marcello Borri

Phone: +44 01925 603 085
e-mail: marcello.borri@stfe.ac.uk

The Seller
Limited Liability Company “Research and production enterprise “LTU” (RPE LTU)
Novgorodska str., bld. 3, Kharkiv, 61145, Ukraine

Authornized person:

Prof. Dr. Vyacheslar Borshchor

Furst Deputy General Director - Chief Designer

of Limited Liability Company “Research and production enterprise “LTU™, acting on a basis of the
Power of Attormey No.1/24 dated April 30, 2024.

Phone: +38 099 311 37 51
e-mail: viacheslav borshchov@cem.ch

Preamble

UK Research and Innovation (Buyer) and RPE LTU (Seller) are collaborating in R&D activities for
the Electron Ion Collider project. Specifically, the Buyer neads to procure flexible printed circuit boards
with aluminum conductors (called Al-FPCs). Al-FPCs are required to prototype and build modules and
staves for the Silicon Vertex Tracker (SVT) of the ePIC experiment at the EIC in USA. RPE LTU has
the Know How and infrastructure to produce Al-FPCs to satisfy the Buyer technical requirements.
Therefore, the parties agree as follows:

1. Subject of the Contract

1.1.  This contract describes the process by which goods can be ordered by the Buyer and then
deliverad by the Seller.

The Seller sells and the Buyer buys Al-FPCs.

The Buyer will be become the owner of the Goods after completing the financial transaction as agreed

by both parties outside of this contract in the purchase order.

1.2. This contact does not oblige the Buyer order any goods from RPE LTU. Terms and conditions for
each order are agreed via sperate a Purchase Order will be agreed and signed by both parties.

1.3. For each order of Goods within this contract a Quotation needs to be sent by the Seller to the Buyer,
and then a Purchase Order neads to be sent by the Buyer to the Seller as a confirmation of quotation
acceptance.

1

Signed on 2

stfc.ac.uk

9.2. Any written correspondence conceming this contract. such as quotations, purchase orders or legal
claims will be kept in English,

10. Annexes to the Contract

10.1. The Anncxes | is integral part of this Contract

10.2. The Quotations from the Seller and the Purchase orders from the Buyer, received while the
Contract s vahid, will follow the process descrnibed in this Contract

11. Other conditions

L1 Contract, annexes, amendments, quotations and purchase orders sent by fax or e-mail are of legal
vahidity

11.2, The validity of this Contract shall be subjecied to provisions arising from foreign trade legislation

12, Date of the Contract Validity
12.1. This contract will come 10 validity after signing both by the Scller and by the Buyer
12,2, The present Contract is valid for three years,

The Buyer:
UK Rescarch and Innovation
Commercial Business Partner
D, Ward

AL o waw

23rd Sept 2024

stamp

3/09/2024 7
The Seller:

Limited Liability Company "Rescarch and production enterprise “LTU"
First Deputy Director - Chicl Designer
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Prof. Dr. V. Barshchoy
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Protot
ypes ord
ered
B ePIC SVT L4 FPC
PIC SVT L4 FPC prototypes: M-FPCs

Current status:

» 8 M-
M-FPCs are assembled

viatchesla'

cal M-FPCs and B-FPCs wil
SVTWP3 Electrical

e: some tesmechno\ogi
Interfaces Meeting

Not

ePIC

september 12,2024
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planned delivery:
, 4 prototypes of assemb\ed ePIC SVT-L4 FPC
, Asets of FPC prototypes for ePIC sVT-L4 FPCs (4 M-FPCs* 16 B-FPCs)
Il be provided also for tuning-up assembly and test procedures
v.borsnchov@cem.ch, inomymchulr @ Se
ptember 12, 2024
ePIC SVT WP:
3 Electrical
Interfaces M
eetin
g viatcheslav.borshchov@cern.
.ch,  ihor.tymc
o huk@cern.ch X )
= Lha.




Test system preparation at DL

Hardware already available or booked for delivery.

Loaned equipment:
* Lecroy WaveMaster8330HD 33GHz scope
(33 GHz, 12 bits, 160 GS/s, 200 Mpts)
e Lecroy WavePulser40iX 40GHz TDR instrument

* Delivery date 22/10/2024
e 1st month free of charge.
 Monthly rate to be clarified...

Interface cards: designed and delivered.

Science and
Technology
Facilities Council




WP3 Electrical Interfaces

» Shared design of B-FPC Type2 with LANL to evaluate 2"

supplier: Q-Flex.

= LBNL presented further tests with Omni Circuits
= LBNL discussing with RPE LTU new prototypes (using OB existing

design as reference)

LBNL results w prototypes from Omni Circuits (dielectric is ArlonEmd)

Q-flex proposed stack-up (w Polyimide)

12um polyimide
25um adhesive

Top Coverlay

L1 17um Aluminium
12um adhesive
12um Polyimide

0.7mil Aluminium with Kapton

25um adhesive
25um polyimide Bondply
25um adhesive

12um Polyimide
12um adhesive
L2 17um Aluminium

0.7mil Aluminium with Kapton

25um adhesive
12um polyimide

Bottom Coverlay

Flex Thickness |~233um +/-10%

lil serkeLEY LAB

Updates for Today
* Received a 2nd set of Al-based FPC prototypes from OMNIL
* Double metal layer with 25 cm long Hifferential lines for
high-speed data transmi
» Improvements compared to the previous set

« Soldering and vias facilitated by selective Cu plating

« Improved high frequency signal transmission property based
on S21 measured up to 4 GHz —

+ IBERT test done with EPGA suggests that these FPC support
GTY communication|@10Gbps

Eye plot @10Gbps

* Questions to follow up: T
* Check the mechanical properties of the FPC

* 2 out of 36 connector pads detached from the FPC when
disconnecting the cable

« Total material budget of the FPC 150.136% X, (TBC){ with

dominant contribution from dielectrics. Can be reduced

* Plan:
« Manufacture FPC based on LTU/STFC design but modified
to be consistent with vendor’s design rules if there is no
objection.

Promising
result

September 12, 2024 Zhengwei Xue

The photo of Aluminum FPC

Science and
Technology
Facilities Council

marcello.borri@stfc.ac.uk

Q-flex proposed alternative dielectric

Circuit Board Materials

RFBEREHE ialogen
Flexible circuit board materials

LCP(Liquid Crystal Polymer) FELIOS [Lcp

L7 IVEIRIE LCPRRFYT—) Doublesiged R-F7055

Mobile
& o friian

ith good high frequency property.

Applications i
Smariphone(Antenna modlel, Laptop Tablet PC
4K/BK display(High-speed FPC cable), Automotive component, Etc.

AR—bIIZ(TYTFEI2—IV), J—hPC. 57l«yH’c
mk74x7w(a§rpc'r—7m RS

Suitable for high-speed large-volt
Teis sui

£, EIS . IR, ERT TR, SUBL -4 - MY RECHT

Dk 2.9 Df0.002 Water zbsorpnon Peel strength
219GHz 0.8N/mm

l(wwt aAve7H

®Result 96GH

;3 FELIOS 8
3| s
H

2|75 pelymide
e

Fruosin
Condition U Lt

288 soider st for Imin - o aboormality
25
A
[
)
”
0002
Internal method 25°C 50h immersion % ane
PCIM 050245 mm [

PCTM650224

After 051150 MD Q052
After £05/150 10 [
L Ay E16870 - Savitao

pansieic 7055 5]




Future iteration of FPC design

* The next iteration of prototypes will be a
higher maturity FPC.

)

» Brainstorming with I.Sedgwick on AncASIC.
» Brainstorming with G.Viehhauser on module

& stave.
pushing this back (gently) until some Module & stave discussion
results from the existing low TRL OB FPC are

available.

Science and
Technology
Facilities Council

Module carrier

Tab for tap bonding to bridge

marcello.borri@stfc.ac.uk :
FPC on side of stave



Conclusion & discussion

Wedge required to spTAB prototypes to interface PCBs

* The delivery of prototypes is imminent.

* Need help with interconnection (spTAB).

= Eve and James at UoB?
= Or RAL? Or Oxford?

= ... We would like to get a few units
Interconnected by 22/10.

Wedges/tools for SpTAB ePIC SVT L4 PFC

September 30, 2024 viatcheslav.borshchov@cern.ch,  ihor.tymchuk@cern.ch
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