


Fermi National Accelerator Laboratory

Technical Division

Test and Instrumentation Department

P.O. Box 500 / Mail Stop 344
Batavia, IL  60510    U.S.A.

Fax: (630) 840-6724
Fermilab

Memo

To: 

Distribution
From: 
Ruben Carcagno
Subject: 
Minutes on Simcon 3.1 higher IF project meeting of 5/24/06
Date: 
May 24, 2006

Attendees

Helen Edwards, Brian Chase, Gustavo Cancelo, Ron Rechenmacher, Dennis Nicklaus, Darryl Orris, Ken Treptow, Dennis Shpakov, Pierre Poirot, Andrzej Makulski, Julian Branlard, Uros Mavric, Ruben Carcagno

Purpose
To discuss a project to increase the Simcon 3.1 Intermediate Frequency (IF) and define project tasks, milestones, and resources

Background

The current version of the LLRF controller Simcon 3.1 operates with a rather low IF of 250 KHz. This frequency is carried over from earlier DESY LLRF systems (DSP, Simcon 2.1). Because of high clock jitter in these earlier systems, the IQ detection is based on a rather complicated stair-step waveform which is sampled several times in the approximate flat-top regions and the results averaged. There has been a recognition for some time that it is desirable to increase the IF frequency of Simcon 3.1 to reduce the latency in the LLRF feedback control loop. In addition, since with present day electronics it is possible to provide clock jitter in the sub-ps range (e.g., 0.3 to 0.4 ps) it is no longer necessary to use the complicated stair-step IF waveform and sampling directly on the downconverted sinewave should be adequate. 

Objectives

The objectives of this project are:

1. Reduce the LLRF feedback loop latency

2. Simplify the IQ detection scheme

3. Develop and demonstrate Fermilab’s capability to make a substantial change to Simcon 3.1 firmware, and to deliver a useful product to the collaboration.
Approach

The approach for this project is to define and quickly implement the minimum amount of changes that are necessary to successfully test and demonstrate Simcon 3.1 operation at a higher IF frequency. The purpose is not to implement the best or most sophisticated algorithm, or to add functions that are unrelated to the main objective of this project. The best available tools for firmware development should be used, and purchased if necessary.

Scope

The scope for this project is for an 8-cavity controller plus reference channel digitization. In addition to firmware changes, changes to control software (DOOCS and EPICS) must be specified and implemented. Downconverter hardware must be delivered to satisfy the choice of IF and sampling frequency.
Tasks

The following tasks were defined for this project:
1. Choice of frequencies: two frequencies must be selected, the IF frequency and the ADC sampling frequency. The preference is for the firmware to have programmable IF and sampling frequencies in the range 10 MHz to 100 MHz.

2. Algorithms: an IQ detector for higher IF is needed. Gustavo Cancelo provided a document with results of an IQ detector study he performed. Brian Chase mentioned that later on it would be good to have digital up-conversion prior to DAC output.

3. Firmware development: in addition to Simcon 3.1 firmware modifications, it would be good to explore Simulink/Sysgen high-level FPGA programming tools for this project and to better understand capabilities and limitations for LLRF control applications.

4. Control Software: it might be necessary to provide small adjustments to DOOCS, EPICS, and Matlab interfaces to work with the higher IF. Ron Rechenmacher and Dennis Nicklaus think this should not represent a big effort.

5. IF Chain hardware: the higher IF will require a new downconverter. According to Brian and Julian, the new Master Oscillator has enough flexibility to easily provide the LO for the downconverter mixer and this should not be a problem.

Milestones
To move the project along, the following milestones and resources were defined:

1. Version control tool decided and deployed (Dennis Shpakov, Ron Rechenmacher, Dennis Nicklaus)
2. Successful compilation of existing Simcon 3.1 source code with available Leonardo Spectrum network license (Andrzej Makulski, Julien Branlard, with help from Ken Treptow for network license)

3. RTL Precision FPGA compiler license cost information obtained (single node and network). Andrzej Malulski

4. Simple firmware change successfully completed: add register and make sure it can be accessed from control system Andrzej Makulski, Julien Branlard
5. Algorithms required for higher IF defined (Gustavo Cancelo, Julien Branlard, Uros Mavric)
6. IF and Sampling frequency selected (Brian Chase, Gustavo Cancelo)
7. Firmware modifications for higher IF completed and tested (Andrzej Makulski, Julien Branlard, Darryl Orris)
8. Firmware block diagram documentation completed (Julien Branlard)
9. Control software modifications for higher IF specified (Gustavo Cancelo, Andrzej Makulski)
10. Control software modifications for higher IF completed (Ron Rechenmacher, Dennis Nicklaus, Dennis Shpakov, Pierre Poirot)
11. Systems test successfully completed with a cavity (all)
Milestone dates will be defined once people have a chance to look at the effort required to complete.
We should meet again in two weeks (6/7/06?) and review status and findings.

Distribution
Attendees
S. Nagaitsev

_921654338

