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IT WAS ONE YEAR AGO…
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2018: IT HAS BEEN A BUSY YEAR 

& SUCCESSFUL TOO …3
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• CDR-1 & CDR-2 March, 5th & 6th

• WS SW (IOC & panel) dry run @ ST June, 15th

• Vertical Integration Test (high en. WS) @ ESS August, 27th to 29th

• Vertical Integration Test (low en. WS) @ESS Bilbao November, 14th & 15th

+ Joao Paulo Martins (ESS ICS)



RUNNING TASKS:

PRODUCTION, SHIPMENT & COMMISSIONING

Analog Front End (AFE) series production (13x) running
• MEBT AFE (3x) delivered on Nov, 19 2018

• series completion by Jan 2019

Back-End (BE) series production (13x) running
• MEBT BE (3x) delivered on Nov, 19 2018

• series completion by Jan 2019

Optical Front End (OFE) (6x) / BEmod (9x) production starting

• series due by June 2019

EPICS IOC & ENG PANEL completed 
• Commissioned during the VIT in LUND

• Handed over to J-P Martins

• software-assisted Factory Acceptance Test procedure

Certification issues (some form of Declaration…)

TRR, SAR-1 and SAR-2 underway
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• TAC in Lund (poster) April, 12th 2018

• Technical Board (talk) @ Lund September, 13th 2018

•  SCINT + OFE test @ CERN September, 24th & 25th 2018

• In the near future, we may be helping with installation…

OTHER TASKS & EVENTS…
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HIGH ENERGY LINAC WS

VERTICAL INTEGRATION TEST (VIT) @ LUND
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HIGH ENERGY LINAC WS

VIT @LUND, AUGUST,  27-29

• Main goals of  the  VIT:

• to test low level interfacing, WS mechanics to AFE (conns & cables);

• to test signal integrity, from the vacuum fork out;

• to boot & run the WS IOC & panels on an ESS/ICS local system;

• to test mech. interfacing to a WS mechanics (motion controller issues);

• to test synchronous acquisition, while the wire fork is moving;  

• A Danfysik WS mechanical assembly has been made available in Lund

Testing of WS ACQ SYS behavior in a real accelerator environment has been already tested, last 

year, at CERN LINAC4;

Collaborative effort between ST, ESS-BI and ICS
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HIGH ENERGY LINAC WS VIT@LUND:

HARDWARE SET-UP 

• (AFE+BE) modules installed & connected to:

• local u-TCA crate

• Danfysik WS mechanical assembly (wire current)

• Tektronix waveform generator (aka “the pulser”);

• Generator output connected to wire fork by means of 2 co-axial 

cables+clips, one per each wire fork end, using our opto-isolated box 

• Long motor cables (2x);

• Long (60m) AFE to BE cables (2x);

• Tri-axial signal cables (4x), from WS patch panel to AFE;

• True tri-axial connectors fitted to all WS mechanical assembly.
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HIGH ENERGY LINAC WS VIT @ LUND: 

WIRE SIGNAL INTEGRITY MEASUREMENTS 

Direct current injection to the vacuum fork  

Look for, and protect against, ground loops and / or additive EM noise sources

Optimum solution identified by using Tri-axial cables from WS patch-panel to AFE inputs
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HIGH ENERGY LINAC WS  VIT @ LUND: 

HW FROM DIFFERENT IKC INTEGRATED TO IKC SW

1st connection of ST IKC deliveries to ESS HW

Pulse mode: 20µsec and 5µsec 

Acquisition running @ 5, 10 & 14 Hz 

Tested both scan modes: 

fast scan & slow scan 

Beam trans. profile reconstruction @ 5Hz. 



11

ESS IKC DIAG V FORUM ESS Lund 20-22 November 2018

By applying synchronous pulses of increasing, and decreasing, amplitude, the 

signal appearing to 

the AFE inputs have been 

emulated.

These pulses are 

synchronously acquired by

m-TCA ADC board.

Avg. peak values, per each 

Trigger calculated;

Avg values are then 

plotted.

HIGH ENERGY LINAC WS VIT @ LUND: 

TRANSVERSE BEAM PROFILE RECONSTRUCTION
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ACTION LIST, POSTED TO CONFLUENCE

AFTER 1ST VIT, END OF AUG
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MEBT WS  VERTICAL INTEGRATION TEST (VIT) 

@ ESS BILBAO
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MEBT WS  VERTICAL INTEGRATION TEST (VIT) 

@ ESS BILBAO: 14-15 NOV, 2018

Angel, Idoia, Julen, Sandi, Ibon, 

Mario & Clement
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MEBT WS  VIT

@ ESS BILBAO: 14-15 NOV, 2018

Analog Front End (AFE)

Back End (BE)

Opto-coupler box

MEBT WS 

mechanics by ESS 

Bilbao
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Direct current injection into the vacuum fork: 

very well engineered, signal wise,

by ESS Bilbao Team

MEBT WS  VIT @ ESS BILBAO: 

SIGNAL INTEGRITY DOUBLECHECK, AGAIN…

YELLOW TRACE

BLU TRACE
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MEBT WS  VIT @ ESS BILBAO: 

INJECTED CURRENTS AMPLITUDE SCAN

Current pulse, injected in 

wire @ wire fork

Pulse received, out of Back 

End

Also, HV (80V DC) injection to

the wire has been double checked.
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MEBT WS  VIT @ ESS BILBAO: 

TEST REPORT ESS 0060951

Shortly after VIT @ ESS Bilbao

completion, an ESS Test Report (n.

0060951) has been generated.

Connectors on the short run cable (WS

patch panel to AFE inputs) need to be

matched (as BNC tri-ax)

m-TCA acquisition was not running

properly (probably) due to a non

compliant version of the on board FW of

the ADC m-TCA board
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WS ACQ SYS 

FACTORY ACCEPTANCE TEST(FAT)

The (AFE + BE) Factory Acceptance Test is run @ ST before shipment on each

delivered item and it includes two procedures:

1. a set of manual measurements; using an oscilloscope + screen dump;

2. a set of software-assisted measurements, using m-TCA crate & FW;

After each set is completed, a report is generated and printed.

The parameters tested in FAT are:

• Linearity 1)

• Bandwidth 1)

• HV generation to the wire 1)

• Sensitivity & Gain 2)

• Crosstalk, between adjacent channels 2)

for each analog channel of (AFE+BE) chain (4x)
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WS ACQ SYS FAT:

1) MANUAL MEASUREMENTS 

legend

Vlg LOW GAIN, vertical

Vhg HIGH GAIN, vertical

Hlg LOW GAIN, horizontal

Hhg HIGH GAIN, horizontal
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WS ACQ SYS FAT:

1) MANUAL MEASUREMENTS, LINEARITY
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WS ACQ SYS FAT:

1) MANUAL MEASUREMENTS, BANDWIDTH

tRISE=192ns

tRISE=165ns



23

ESS IKC DIAG V FORUM ESS Lund 20-22 November 2018

WS FAT: 

2) SOFTWARE-ASSISTED MEASUREMENTS

The AFE and BE units are tested in pairs;

Each DUT (Device UnderTest) is identified by its Serial Number(s)

For each DUT (AFE+BE pair), the pulse generator is connected to the 

AFE inputs and the BE outputs to the WS ACQ SYS m-TCA ADC board;

The Factory Acceptance Test software-assisted procedure is started;

All relevant working points are scanned and saved;

The procedure double checks the measured values;

A Factory Acceptance Test Report is automatically generated, at the end; 
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WS FAT: 

2) SOFTWARE-ASSISTED MEASUREMENTS

LOW GAIN HIGH GAIN 

Vgen= 1.56V

Vgen 2.6V



STATUS of the ELETTRA IKC to the

ESS WIRE SCANNER ACQUISITION SYSTEM

Thank you for your 

attention
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