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1. Executive Summary: 
The meetings on 18th and 19th September reviewed the status of the AGATA front end electronics with 
particular emphasis on the planned autumn tests and availability of hardware plus firmware.  

The digitiser segment hardware and firmware has been fully tested and no major problems have been 
found. The digitiser core cards were due to be delivered shortly after the meeting and tests are planned to 
be complete by 25th October 2006.  

The pre-processing hardware exists for carrier, segment mezzanine and core mezzanine. Tests have 
identified that v1 segment and core mezzanines have an “eye diagram” on their fast serial inputs which 
shows that they are very close to the switching threshold. On these particular cards the data transmission 
shows no errors, but if a large number of such cards are built then the margin is so small that errors are 
likely to be found on some cards. A revised version (v1.5) of the PCB for the segment mezzanine card 
with modified serial input routing has been made (but not yet populated). There is no v1.5 of the core 
mezzanine. There was discussion about how to make fully verified revisions (V2.0) of the core and 
segment mezzanines and a new version of the carrier card.  Details are shown later, but all options aim to 
involve extra people with experience of designing very complex high speed PCBs either by working 
alongside the Orsay engineers (from Padova or another part of Université Paris Sud or a private company) 
or by using external PCB designers (e.g. at CERN). One solution presented was to make a new mezzanine 
based on the GTS design, deleting some parts to make room for the 2 possible fibre receiver footprints. In 
this case the PCB would be designed at CERN under the direction of engineers from CSNSM and 
Padova. Another proposal, from CSNSM, is to work with a local company who want to commercialise 
the mezzanines, using the AGATA mezzanine design as the basis for their product. They offer help to 
CSNSM with PCB layout and routing at a substantially discounted price and royalty payments on units 
sold. Although the options were evaluated and discussed there was no agreement or decision as to which 
option will be adopted. 

The GTS mezzanines exist in 2 versions: V1 with Virtex2Pro; V2 with Virtex4 and a TDC needed for 
alignment. V1 has been already integrated into the carrier board.   

The firmware for the digitiser, GTS and pre-processing mezzanines is largely written and awaiting field 
testing. Firmware for data moving (trace + energy), trigger correlation, timestamping and event number 
has been tested with GTS, core and segment mezzanines on a carrier using a logic analyser for readout 
and it works. MWD firmware has been written at CSNSM and tested by Dino in behavioural-level 
simulations; areas of improvements have been identified. Firmware for the carrier card has encountered 
hardware problems with the Ethernet part (switch and Gbit Ethernet implementation) and also with the 
PowerPC external memory. This has delayed the tests and prevented data readout of the pre-processing. 
Carrier tests continue with help from engineers at DESY who have started working with IPN Orsay, 
providing extra manpower for carrier development in return for access to the design for DESY projects.  

The firmware for the mezzanines has been written by Sébastien Lhenoret who will be leaving CSNSM at 
the end of 2006. Finding a replacement for Sébastien is a key issue for AGATA electronics. In the short 
term Bruno Travers will work alongside him to try to retain Sébastien’s knowledge, but an experienced 
replacement engineer must be found quickly in order to meet the planned timescales for AGATA. Orsay 
are open to offers of help, but finding a suitable engineer who has the time to work on the AGATA pre-
processing is not easy. No solution was found for this problem during the meeting. 

The autumn tests will go ahead in a more limited form than originally planned, and will start 1 month 
later (13th November start). Instead of electronics for a full crystal, the tests will use only core card, GTS 
card and 2 segment cards on one pre-processing carrier connected to the core card and 2 segment cards 
(12 channels) in the digitiser. All preliminary work and tests are due to be completed by 25-10-2006 so a 
videoconference will be held on 26-10-2006 to make final plans for the tests which will take place in 
Orsay. 



2. Status reports: 
 
Digitiser 
Patrice: Noise tests done and results are OK. Tested with an AGATA detector in Cologne at the 
beginning of July using standalone MWD mode. The baseline correction was improved after discussion 
with Dino, resulting in a 0.2keV improvement for FWHM with 60Co. 

The core cards will use 2 ADCS for the 2 energy ranges (not gain switched) so as to make best use of the 
dynamic range. The core card and its associated power supply card are being produced at the moment, 
due for delivery this week (21/09/06) so a complete digitiser will be available by the end of the month. 

The VHDL for the ancillary fast trigger has been written and is awaiting test when the core card is 
available. 

Patrick presented plans for manufacturing the 18 digitisers based on a 5/12/06 design approval date 
leading to a completion of assembly (but not testing) by end March 2007. Components will be purchased 
prior to design approval by the assembly company because design changes are likely to be restricted to 
PCB routing. The plans included a method of transferring funds into CCLRC from Munich (arranged), 
Strasbourg (under way), Sweden (not yet arranged) and Turkey (not yet arranged). 

He also reported that he has bought 7 fibres of 100M and 7 of 10M for the autumn tests of the AGATA 
electronics. The longer lead time components, FPGA, optical link and FADC will be purchased by 
CCLRC to avoid potential problems with delivery dates. 
 
Pre-processing 
Sebastien: Tests with a carrier containing GTS, Core and 2 segment mezzanines were undertaken to 
check the readout VHDL code. Data from mezzanines was successfully read onto the carrier showing (on 
a logic analyser) consistent event numbers, timestamps and energies based on a simulated pulse fed into 
the input fibre from a Memec development card. 

It was agreed that the first generation of mezzanines (core and segment) must be reworked to improve the 
high speed routing (eye diagrams). The first cards work with no data errors, but the eye diagrams are very 
close to the threshold voltage so the correct behaviour could not be guaranteed over a large number of 
units and all possible component variations. However, the first cards are useable for the autumn tests and 
for VHDL code development since they are working with no data errors. Therefore, 2 work packages will 
proceed in parallel- Sebastien and Bruno will test the existing cards and develop VHDL (used in these 
cards and also in the rework); Denis and Stephane will work on the new PCBs for the reworked cards (see 
discussion below about options for details of how these PCBs will be redesigned and possible 
collaborations) 

Denis reported that the re-routing for the new version of the mezzanines could be done in collaboration 
with a private company who would jointly do the new routing and layout in collaboration with CSNSM in 
about 3 months. 

As discussed on 18th Sept in a pre-processing technical meeting, another option for reworking the 
mezzanines is to base the new design on the GTS mezzanine, removing some unnecessary parts and 
adding footprints for the 2 configurations of optical fibres (core and mezzanine). Patrick asked whether 
Marco had yet tested the V2Pro rocket i/o with the Virtex 4 rocket i/o (digitiser uses V2Pro, GTS 
mezzanine uses V4). These tests have not yet been done, but they will be undertaken by Padua. 

Other possible solutions to the PCB redesign problems are to hire an expert (consultant) or to look for 
help from someone in another IN2P3 lab which is not yet fully involved in AGATA. 
 



The following tables were put on the board by Marco and transcribed to PDF by Xavier. I (Ian) have 
added what I think are a few clarifications based on my understanding of the tables. 
 
Carrier Version 1 Version 2 
Debug Orsay+DESY Orsay+DESY 
Review Orsay+DESY+Padova Orsay+DESY+Padova 
PCB Layout IPN See separate table 
Software IPN+DESY IPN+DESY 
Tests Orsay+DESY Orsay+DESY 
Validation Everybody Everybody 
VHDL Orsay+DESY Orsay+DESY 
 
Carrier PCB Layout For Against 
IPN No politics (going outside IPN) People need to be trained in high 

speed (+large?) PCB designs 
CERN Regularly make large high speed 

designs- skilled 
Queue of work (access delay) 
 

Private company Experience of large high speed 
designs 

Politics, cost and need for exact 
specifications 

 
Mezzanines Version 1 Version 2 
Debug Orsay Orsay+Padova 
Review Orsay CSNSM+Padova 
PCB Layout CSNSM CSNSM + Padova- 

See separate table for alternatives 
Software Orsay Orsay 
Tests Orsay Orsay 
Validation Everybody Everybody 
VHDL CSNSM CSNSM 
 
Mezzanine  PCB Layout For Against 
CSNSM+ Private company In house PCB validation takes longer (add time 

for familiarisation before simulation) 
CERN Proven design (GTS) as 

basis 
Politics of using CERN (and not doing 
work in house) 
 

GTS design modified by 
private company 

Money (royalty) “Big mess” (Contractual issues, 
detailed spec needed…) 

 
Marco and Dino stated also that, due to shortage of manpower, the Padua offer of help is limited by the 
need not to interfere too much with GTS developments. 
 
Pre-processing Carrier card 
Xavier presented the status of the carrier card firmware, concluding that to debug all the known problems 
would require delaying the integration tests to January 2007. These problems include the unreliable 
booting of the Zarlink Ethernet switch preventing readout from the carrier, memory access speed 
problems (works only at 50 MHz), and work needed to make the Gbit Ethernet interface work. Marco 
stated that that in his opinion the proposed time scale is too optimistic. 

The group from DESY are collaborating in the carrier card work because they need very similar 
electronics, firmware and software for an RF control system on a similar (mid 2007) timescale. Their 



input is mainly in the firmware and software although some PCB layout advice would also be available. 
Their software interest is in the Gbit Ethernet, the backplane and shelf manager interfaces for all of which 
manpower is available under an MOU signed by DESY and IPN Orsay. 

In order to speed up the availability of a carrier card for integration, some shortcuts were discussed. The 
option agreed was to aim at readout from just a single carrier rather than the 2 carriers needed for a full 
cluster. In this case the Zarlink switch can be bypassed on 1 of the 2 carriers to allow progress on readout 
whilst in parallel debugging the Zarlink switch problems on the other carrier card. In this way an 
integration test, including Ethernet readout (only 100Mbit) can be carried out with a carrier plus GTS, 
core and 2 segment mezzanines. In order to do this the missing VHDL code to read mezzanine data into 
the Power PC’s internal bus port must be written and the hardware modified to bypass the Zarlink switch. 

 

Pre-processing Mezzanines 
Denis reported that there are 2 working V1.0 segment mezzanine prototypes along with a shell giving 
access for slow control software. Still to be tested before the tests in November are: the RS232 link to 
carrier (works OK standalone), ethernet link to carrier, implementation of hardware histogramming. 
There will also be 2 core mezzanines (v1.0) ready for the test, again with a shell for slow control access. 
Items to be tested before tests are: clock, sync, sync return, and programmable delays. These tests are 
expected to be complete by mid October. 

Denis reported also that 6 PCBs with a modified layout of the rocket i/o circuitry (called version 1.5) have 
been produced (but not yet populated) in order to meet the deadline of 15th October for tests. Population 
would take a further 3 weeks. Simulations were attempted (unsuccessfully) using Ansys software prior to 
manufacture. The offer from Patrick Coleman-Smith (during the Liverpool AGATA week) to have a 
quick look at the board routing and offer comments prior to manufacture was not taken up.  Dino 
complained that manufacturing of the PCBs went ahead despite his explicit request not to go to 
production (re-stated during the July GTS-carrier integration tests) without verification. No decision was 
made as to whether to proceed with populating these PCBs or not. 

 
GTS Status 
Integration of GTS mezzanine (V1) into carrier board was performed at Orsay end of July. Timestamp 
and event number broadcast correctly to the pre-processing mezzanines as verified using an LSA. 

Testing VHDL written for V2Pro in V4 boards after porting is currently under way. The hardware of the 
V4 mezzanine is OK- rocket i/o tested using Xilinx BERT tester i/p with looped back fibres and no errors 
seen. TDC works with 100ps resolution. Mictor connectors not yet inserted. 

Now are working on the TS trigger software and implementation of clock phase equalisation. After 
discussion it was agreed that data alignment needed is for November tests, but not clock phase alignment 
since we only use 1 digitiser. 

Sync pulse not yet implemented but is needed. (Add for November tests) 

Need to test V2Pro link to Virtex 4 rocket i/o (not yet tested together) 

Assuming the design is verified by system integration tests before December, the production will start in 
Jan 2007 of enough units to handle up to 20 crystals. 

Trigger processor is in an advanced state but not yet ready to test hardware. The full thing is simulated in 
VHDL and works within and across partitions. 
 



Firmware Status 
 
Sébastien 
The pre-processing mezzanine rocket i/o firmware seems OK and the data alignment FIFOs are 
implemented ready for November tests. The energy code was sent to Dino for simulation with real data 
(see below). The trigger algorithm uses a fast shaping MWD plus a dual threshold LE discriminator. Dino 
suggested a simpler (10 sample differentiate + 10 sample integrate) filter. 

There was a discussion about whether the digitiser’s ancillary trigger must be the same design as the pre-
processing trigger- conclusion is no because the threshold will be different anyway so a 1-1 correlation is 
not realistic, and ancillary triggers are synchronised later with GTS via the AGAVA. 

The mezzanine readout and trigger correlation code has been tested with first tests and works. 

 
Dino 
Tests performed on the IReS and CSNSM MWD codes. Both tested with long traces (3.5 sec) of TNT2 
data made from many stitched together events. Simulated in Modelsim. Resolution for 1.3MeV was the 
same in both cases (1.9keV FWHM); both codes needed work on improving the baseline (done now on 
IReS code). Dino is concerned about low energy resolution which is bad with both codes. He wants some 
152Eu traces from AGATA detector (and digitiser) to investigate other algorithms. 

Patrick suggested reading out long traces using Memec dev card plus digitiser. Agreed to be useful and 
Patrick will investigate possible availability of CCLRC manpower to do this. 

Dino has tested an IIR filter in C++ but the resolution is no better than the existing MWD. 
 
Staffing 
Sébastien is leaving in December 2006. The question of whether he will be replaced at CSNSM has not 
yet been answered by CNRS. In the short term Bruno will work with Sébastien to retain his knowledge 
within CSNSM. In the longer term it is not yet clear what will happen about a replacement- Denis and 
Amel are working on this with CNRS. It was agreed that if other labs have the staff to work with 
Sébastien and continue his work after his departure then they are welcome. However no-one was 
identified as being free to do this. Several people expressed their concern that CSNSM must be allowed 
(by CNRS) to replace Sébastien and that his replacement should be an engineer with experience, not a 
new graduate, so as to minimise the time lost while the new engineer is on the learning curve. 
 

3. Actions from April minutes (extracts from April minutes are in italics) 
ACTION DB: It was agreed that Dino will write a specification of what the histogramming 
should include (in the meeting the request was for not only energy, but also time between events in 
the histograms). Not done. 

 
a) Conclusions and timescales: 

i) AGATA Week (5th June) milestones: 
(1) Noise measurements in digitiser (standalone mode) Done 
(2) Data link from digitiser segment card to pre-processing segment mezzanine. The 

successful outcome of this test will result in the production of a further 6 segment 
mezzanines ready for testing a complete crystal. Test done, 6 PCBs (v1.5) made. 

(3) DAQ- Ethernet link from carrier card (or Xilinx dev card) to ATCA processor Not done 
due to carrier Ethernet problems. 

 
ii) Mid-July (14th July) milestones: 



(1) Carrier card ready to test with GTS mezzanine Tests Done 
(2) VHDL code for pre-processing ready (decision on MWD to either continue Orsay 

implementation or to import part/all of the code from TNT2 or GRT4). Orsay and TNT2 
code sent to Dino for testing with real data- both essentially perform the same at 
1.3MeV as tested. 

(3) NARVAL version of DAQ readout ready Done but not tested due to carrier readout 
delay. 

 
iii) 1st October milestone: 

(1) Complete digitiser and pre-processing prototypes, including GTS mezzanine, brought 
together for integration, building up step by step from pulser tests to tests with one crystal. 
This means taking data from the detector through to the acquisition system (a blade system 
with 7 dual processors). It is expected that these tests will take about 3 months. Delayed 
until November and redefined- see below. 

(2) In parallel to these tests there will be further GTS work in Padova using an additional 
core mezzanine prototype and an additional digitiser core card. NB- implication for 
quantity of prototypes. Not yet done as detector not available. 

(3) Detector. A detector will be requested by Dino to be available for tests in Orsay from mid-
October to end December 2006. ACTION DB Request detector for tests. Done- detector 
is in Orsay. 

(4) VHDL code required for October integration- the minimum required code is the ability to 
handle triggers and to move data around. Data to be stored will take 2 forms- either 
energy plus short trace (leading edge of pulse) or long trace with no energy (to permit 
offline energy calculation). In both cases the data will be packaged and sent to the DAQ. 
Data moving and trigger interface checked, not yet complete. 

 
ACTION AK: It was agreed that Amel Korichi will co-ordinate the local resources and 
infrastructure for testing (expanding the list discussed above). She will circulate a list of what is 
available and what is not provided. Not yet circulated. 

 
ACTION DB: It was agreed that we need someone to plan the schedule for the technical aspects. 
Dino Bazzacco agreed to co-ordinate this work in collaboration with the team leaders. Not yet 
done (but this meeting fulfils the requirement). 
 
ACTION IL, PM, PE, DL: Updated prices for the production cards are required and the team 
leaders will do this by 1st Sept at the latest and preferably in time for the AGATA week in June. 
Not done 

 
ACTION AK, PE, DL: It was agreed that Amel will consult with Denis and Pierre and send a 
plan for spending (amount and schedule) to Dino, identifying which parts should be supplied or 
funded from Italy and on what timescale. Based on this information an appropriate mechanism 
will be set up (either an agreement or a decision to buy components). Not done- IN2P3 are able 
to receive money, but work needed to discuss what administrative system (e.g. tenders and 
orders) is necessary for other countries to send money. 

 
 
Global GUI- during discussion of how to control the parameters for the MWD code (by registers 
implemented in VHDL, accessed by slow control), the GUI was discussed. Each part (digitiser, pre-
processor) needs its own GUI for testing and development, but it was not clear that anyone has taken 
responsibility for the whole system’s GUI for the demonstrator (unified access to hardware, processor 
farm, databases, tracking, spectrum visualisation etc.). Some work has been done by the run-control team 
which proposes to adapt the CMS architecture and use web services for the communication among the 



various subsystems. However integration of the slow control into the general user’s GUI is still under 
discussion. 

4. Schedule for November Tests 
 
Work needed prior to tests: 
 

• Receive and test digitiser core card + power supply (planned end date 25/10/06) 
 
• Bypass Zarlink switch and perform Ethernet readout of carrier card (planned end date 3/10/06) 

(also need to add VHDL to read data from mezzanines to Linux= 2 more weeks work) 
 

• Video conference meeting 26/10/06, 10am CET, 9am UK time) will confirm that all these 
preliminary tasks have been completed and that the tests can go ahead as planned starting on 
13/11/06. Participants will be Orsay, Daresbury, Padua and Strasbourg. France (Lyon) will host 
the conference. 

 
Test details 

• Tests due to start week commencing 13th November 2006 will use 1 pre-processing carrier card 
equipped with a GTS mezzanine, a core mezzanine and 2 segment mezzanines (total 14 channels 
of detector data). There will be a water cooled digitiser with core and 2 segment cards. There will 
be up to 3 NIM units (designed by IReS) which convert single ended signals (e.g. from PB4 
pulsers) to differential signals as required by the AGATA digitiser. They can also be used to fan-
out the pulser signal to many digitiser inputs. 

 
• The revised (v1.5) segment mezzanine PCBs exist now. They could be populated in 3 weeks and 

tested ready for use in the November tests in place of the v1 segment mezzanines, No decision 
was made as to whether or not to go ahead with this work. 

 
• Digitiser hardware will be delivered by courier prior to the tests. Some preliminary setup work 

will be required (e.g. connecting to cooling water and ensuring that cooling system has no leaks). 
Instructions for these checks and setup work will be sent with the hardware. 

 
• Amel will pre-book low cost accommodation (hostel rooms, local bed and breakfast) for people 

visiting Orsay from Strasbourg during the tests during week of 13/11/06. 
 

• GANIL has expressed an interest in learning about the digitiser and so their engineers may be 
interested in participating in the tests at Orsay. 

 
• There was not enough time to complete the discussion on the exact tests to be carried out. The 

initial tests will simply establish that the fibre links are working between the digitiser and pre-
processor (with embedded GTS). After that the tests will include the data synchronisation checks 
using the sync pulse to line up the data receiving buffers in the pre-processor, data quality checks, 
data stability checks, collection of spectra from detector. The list of tests will be completed by 
email discussions between Patrick, Marco, Damiano, Bruno and Ian (co-ordinated by Ian, all 
email copied to Dino). The list of tests will be written and circulated prior to the videoconference 
on 26th October. 
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