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Outline
e Boards on an APA

e Board Reception QC Measurement Setups
 PCBs for ProtoDUNE-II APAs

- Geometry Board Assembly Tasks

- Mill-Max Pin Insertion For Head Boards

- Tooth-strip Attachment For Side, Foot & Edge Boards
* PCBs for DUNE APAs

e Summary
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Boards on an APA

e PCBs are needed on the edges of an APA for soldering the signal wires.
e These PCBs are used to bias and route charge signals for readout.

e Tension measurement DWA will also connect to these APA boards.
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Board Reception QC Tests at Manchester

Keyence IM-7030T Keyence CL-3000 Dial Indicator Setup

|
Tongue Depth Tests

Checks how “centred” and
straight the tongues are.
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PCB QCs For ProtoDUNE-Il APAs

No of Tested No of Tested | Average Pass
S/N Board Type Batch Source
P Batches y Boards Rate (%)

Company A: 6

1 X-Layer Boards 11 228 60
i Company B: 5

5 | V-Layer Boards 14 Company A: 9 346 40
Company B: 5
Company A: 0O

3 U-Layer Boards 2 80 60
) Company B: 2

e Board pass rate varies from batch to batch. So far, average pass rate is ~52%.

e Company-A Board Pass Rate: ~40%; Company-B Board Pass Rate: >60%.

e The pass rate of Company-B is improving as we feed our QC results back to their production process.
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Countersink diameters and
slot heights are the most
frequently failing features
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Glue groove
thicknesses often
fail tolerance. The

base level is the
important
measurement, not
the “spikes”!

Groove scan 25-03
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“Spikes” due to traces and
solder pads on the front side.
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Geometry Board Assembly After Reception Tests.
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Geometry Boards Assembly Tasks

Geometry Required i :
S/N Board Type Assembly Assembly Jig Assembly Location
Mill-Max Pin Modified Arbor Press Sussex/
1 Head Boards . .
Insertion Setup Cambridge
Tooth-Strip Bespoke PCB Sheffield: V
2 Foot Boards Attachment Clamping Setup Lancaster: U
. Tooth-Strip Bespoke PCB Sheffield: V
3 Side Boards Attachment Clamping Setup Lancaster: U
Tooth-Strip Bespoke PCB Sheffield: X
4 Edge Boards Attachment Clamping Setup Lancaster: G
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Mill-Max Pin Insertion atSussex

a. Base Plate with groove for pin clearance.

Peak Pin Insertion Force (Fp) Data
(04-36, 04-37, 04-40, 04-44)
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positioned for pin insertion with an Arbor press

Hole Diameter (mm) setup
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Post Mill-Max Pin Insertion QC Tests

.
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Head Board Stack Test:

Test Setup:

_ _ Checks continuity through a
A conductive strip contact board stack. In this case:
traces on board connected to Stacked V + X-layer head

a probe. boards.
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Head Boards For ProtoDUNE-Il APAs

S/N Head Board Type Status For APA-2 Assembly Location

1 X-Head Boards Received at Daresbury Out sourced

2 V-Head Boards Shipping to Daresbury Sussex
today

Ongoing Reception/QC
3 U-Head Boards Tests (Expected at Sussex/Cambridge
Daresbury 01/09/21)

4 G-Head Boards Ongoing Reception/QC Sussex/Cambridge

Tests
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Tooth-Strip Attachment at Sheffield/Lancaster

& L (0) Tooth-strips glued to
B a board using a tooth-

[m
A' \ g

(a ) Example of a Tooth -Strip
attachment jig.
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Post Tooth- Strlp Attachment QC Tests

A: Measured values A: Design Values

» Attached tooth-strips are visually inspected for faults.

e Tooth-strip groove positions are measured relative to the board mounting
hole positions to maintain the required tooth position tolerances. This test
IS done for every new tooth-strip batch or for every new jig and after
every 100th tooth-strip attachment from a given jig.

o Effective board heights (tooth-strip groove-groove height) are measured
to ensure that they are within the allowed 100 microns tolerance.
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Edge/Side/Foot Boards For ProtoDUNE-Il APAs

S/N Head Board Type Status For APA-2 Assembly Location

1 X-Edge Boards Received at Daresbury Sheffield

Shipping to Daresbury

2 V-Side/Foot Boards Sheffield
today
Attaching Tooth-Strips
3 U-Side/Foot Boards |(Expected at Daresbury Lancaster
01/09/21)
4 G-Edge Boards Ongoing Reception/QC Lancaster

Tests

All PCB reception QC tests are done at Manchester.
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List of Boards And Documentations

1 | XFoot Board End 8760002 2

2 | XFoot Board Mdde 760034 3

X Foot Board Position 4 Anad 7

4 |xBoars Head

e Board Documentations:

R - e PCB Information on Twiki:

6 |V Sde Board Mdde Wihou Slot

I E—— — https://dune-uk.pp.rl.ac.uk/twiki/

8 |V Fool Board Mdde

N L2 —— bin/view/WP3 APAs/WebHome
Geometry Board Types: 27

11 |0 Head Board Middke
1 O Head Board Right Eng

¥ Jomsosmin Geometry boards per APA: 204 | Board Status and Locations:

I L — — https://docs.google.com/

e — spreadsheets/d/

e o= 1Rgfk_s9ZndBEt6BQZDE70OMX
— . Mf11J7mYu-jgFteqYe8E/
e —— edit#gid=217506684

4 |UFoct Board Mgn Sot End
U-Foot Board Middle
20 U Foot Board Low Skt End

T |U-Foot Board Positon 4 And 7

T Bias, Filter and Adapter Board Types: 4

0 | G-mane Bas Fiter Boasd

Bias, Filter and Adapter Boards per APA: 61

Cover Board Types: 10

40 |Cower . haad - leftend
or - haad midde & right end

o it 11| : Cover Boards per APA: 72
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PCBs For DUNE APA production

i GOV.UK

Find aTender English | Cymraeg

Help us improve Find a Tender

Sign up for user testing

141N This is a new service - your feedback will help us improve it. Register  Signin

Home ~ Searchresults -~ UKRI-1308 DUNE APA Printed Circuit Boards

UKRI-1308 DUNE APA Printed Circuit Boards

Watch this notice

Sections

UK Research and Innovation

Publication reference: 2021/S 000-014268
Publication date: 23 June 2021

FO1: Prior information notice
Prior information only

- |. Contracting authority,
- 1l. Object

- IV. Procedure

Section I: Contracting authority - VI. Complementary information

1.1) Name and addresses

UK Research and Innovation Download
Polaris House, North Star Avenue Signed PDF
Swindon

SN2 1FL

 PIN Notice for DUNE APA production

was published in June 2021.

 Five new companies have shown

interest in the PCB production.

e Two of the five companies came to

our info session.
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UK Research
and Innovation Ref No: UKRI-1308

Specification for DUNE Printed Circuit Boards

1. Introduction

1.1. Printed Circuit Boards (PCBs) are needed to construct charge readout anode plane assemblies (APAs) for
the Deep Underground Neutrino Experiment based at Sanford Underground Research Facility in South
Dakota. These boards will be arranged along the edges of each APA frame for soldering the readout wires
under tension and for connecting the wires to the bias power supplies/front end electronics during an
operation in Liquid Argon (LAr). Each of these PCBs are required to operate reliably in LAr over several
decades (>20 years) so Quality Assurance is a critical element to this project. An example of a single APA
frame to which the boards will be attached is shown in Figure 1 below, B.Abi et al. (2018) The DUNE Far
Detector Interim Design Report, Volume 2: Single-Phase Module, arXiv: 1807.10327. The vendor will be
required to make 41,952 PCBs which includes 15% spares and enough to fit on 132 APA frames.

Figure 1: APA frame.

 Tender document is already in advanced
stage.

* The team is ready to commence the
tendering process after the Final APA
Design Review scheduled for next week.

e Contract to be awarded within 4 months
of starting the tendering process.
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DUNE Board Labelling Setup at Lancaster

(c) Board with engraved QR
code label for the Sietch
database.

e Laser engraving/labelling setup at Lancaster for DUNE APA production.

(a) LSE110 Fiber Laser Engraver.

e Boards will be labelled as soon as they are delivered before the reception QC tests.
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Summary

PCBs for ProtoDUNE-II APAs 2 and 3 have been ordered,
produced and delivered!

X-Layer boards for the two ProtoDUNE-II APAs are already
at Daresbury.

V-Layer boards will be shipped to Daresbury today from
Sussex and Sheffield.

U-Layer boards will be at Daresbury by the end of next
week. G-Layer will follow, shortly.

We are ready to start the PCB tendering process for DUNE
APA production after the Final Design Review.
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Thanks for listening!
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