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Notes from PAC 2001 
PAC 2001 was held in Chicago on June 18-22, 2001.  One goal was to finalize 
discussions with Bergoz about our BPM processor procurement.  This was a follow up to 
discussions held at DIPAC 2001 in May.  These discussions were held privately, outside 
of the conference sessions and working groups.  I was the SSRL representative and met at 
various times with Klaus Unser, Julien Bergoz, Ian Walker, and Jim Hinkson. 

Information Given to Bergoz 
One of the action items from the May 2001 meeting was to present details of our 

6.4025 MHz IF filter design to Julien to allow Bergoz to use it as a model for the design 
of our IF filter.  I gave them a copy of handwritten data that included the theoretical 
values for the filter components, the actual components (values and catalog numbers) of 
the parts used, graphs of calculated performance and pictures of measured data.  (I intend 
to write a note for both internal use as well as possible outside use that gives a brief 
derivation of the design algorithm.  I feel that we will want to check out vendor designs 
as they are proposed, and this note could be used as a common basis for such a design.) 

While at PAC, I also received an email from Jim Luschen of Peregrine Semiconductor 
with some graphs of their MOSFET switch turn-on characteristics.  I printed out a copy 
of the graphs and passed them along to Ian.  He promised to copy and distribute them to 
Klaus and Julien. 

Information Requested from Bergoz 
I also wanted information from Bergoz.  Some of the information was technical, 

regarding a small list of questions about the characteristics of the proposed "modified 
Bergoz" modules.  The other information concerned specification, cost, scheduling, and 
ordering information regarding these modules.  I first met with Klaus to discuss the 
technical issues.  After some time, Julien, Ian, and Jim also joined the conversation.  All 
of the general issues were discussed with all of the Bergoz/GMW team. 

Technical Risk of Modification 
I first asked Klaus about the technical risk of the modification.  I asked the question in 

a leading way.  I told both Klaus and Julien that I had told our SSRL group that, in my 
opinion, there was no technical risk in the modifications we were asking them to make.  I 
thought that all of the sophisticated engineering occurred before the IF stage and we were 
not asking for any changes there.  I asked them if they agreed with this statement.  They 
both said they agreed and thanked me for my confidence in their technical abilities. 

Details of the IF Modification 
Klaus said that he would design the desired IF bandpass filter after his mixer/amplifier 

stage.  This signal would be separately buffered into two paths.  One would go to the 
standard IF processing of his module and the other to the output IF signal we request.  I 
asked if this would compromise the resolution or noise level of his system.  He said that it 
would not.  The new IF filter would be in series with his IF signal-processing network.  
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There is not an explicit band-pass filter in this network.  Rather he uses a PLL to stay 
locked to the IF frequency.  Although he did not go into detail, the loop bandwidth of the 
PLL is the limiting factor in the noise bandwidth of the IF signal processing stage.  This 
would remain as is, much smaller than the IF bandwidth we specify for the custom filter. 

As an aside, he mentioned that the real increase in the noise comes not from the 
addition of our IF filter, but from the increase in the sampling clock frequency that we 
have specified for the MPS application. 

Other Details of the Module 
We had several technical details we wanted cleared up.  This paragraph gives the short 

answers to these questions. 

• There is no output logic signal provided for a trip level for the orbit interlock. 

• They do not have any standard solution for fanning in their individual D 
connectors per channel to a high density A/D module.  In the past customers 
have paid them to provide some such assembly.  In those instances they have 
made a custom cable with multiple twisted pair cables coming from each D 
connector and bundled in a multi-drop high-density cable that connects to the 
A/D.  They emphasized that in that configuration each cable pair was enclosed 
by a ferrite bead for noise immunity.  As they have mentioned previously, they 
place a bead everywhere under the theory that maybe they help but that they 
cannot hurt. 

• The modified module will require our external Local Oscillator.  There will be 
no internal LO in this module. 

General Discussion with Unser 
After these technical questions were discussed with Klaus, we spent some time 

discussing the new design before the others joined us.  Julien is obviously the person who 
decides on the cost, schedules, and redesigns of the modules.  Klaus stated that he, Klaus, 
was more interested in updating and improving the modules while Julien was more 
conservative in not wanting to make changes unless absolutely necessary. 

There is some problem with obsolescence of the current module.  The board was 
designed many years ago and is not particularly modern in its design and use of parts.  
The board is a two-layer board and many of the components are DIP rather than surface 
mount.  Also, several of the critical parts, including the multiplexing switch and the video 
chip, are now obsolete.  We want a new, higher performance, switch installed in the 
module.  There are several candidates for this switch and I don't think that Bergoz has 
finalized on the next generation switch.  Klaus would like to use a new chip to replace the 
obsolete video device, but cannot find a modern single chip that has all of the 
functionality accessible that his demodulator requires. 

Klaus is working on a more modern layout for the general Bergoz module.  The new 
board will be at least four layers and all components will be surface mount, where 
possible.  This new layout should have more free space for additions of the modifications 
that we desire. 
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When Julien joined the conversation later, he also mentioned that the new modules will 
be twice as wide as the existing modules.  The increased with will come from a clamshell 
arrangement for shielding.  They said that they noticed some cross talk between adjacent 
modules that they hope to cure with the extra shielding. 

I would like to see SPEAR 3 have the new version of the Bergoz modules, which have 
the improvements that they have seen necessary to add to improve the module, rather 
than have SPEAR 3 be the machine with the last modules of the old design. 

Scheduling and Cost 
Although I discussed the schedule time frames with Klaus, I repeated this discussion 

once Julien arrived to insure that we could communicate on this subject directly.  As 
expected, they were not ready with a cost estimate or time schedule, but we discussed 
some generalities.  I told them that the first thing we would like from them was their 
proposal for a firm price and schedule.  Of course he wanted to know our needs.  I was a 
little aggressive in our schedule, but figured that allowed for some slippage later. 

My Estimated Requirements 
• SPEAR 3 starts installation April 2003 

• We would like the electronics assembled, tested, and ready in our configuration 
before then.  Therefore we would like shipment of the modules from Bergoz in 
the fourth calendar quarter of 2002. 

• We would like to test the "modified Bergoz" modules before we approve and 
place the final order.   This means at least one, but preferably more, months 
during beam time.  We would like at least two prototypes shipped to us by the 
end of this calendar year. 

• Our tests should be complete early in the 2002 calendar year and, assuming that 
the modules work as specified, we would then place an order for approximately 
40 modules.  (I wasn't very careful about the number we really want to place.  I 
wanted to give a number large enough to make him feel it was worth his while 
to continue with the modification but not larger than we would actually order.) 

• We would place the initial contract and order within 2-4 weeks after my return 
from PAC. 

Julien's Response 
Julien found the timetable acceptable. 

• He assumed that if he received the order in July, we could have at least two 
modules in December.  These modules would be modified versions of the 
existing run, not the first of the new run of modules.  These modules would run 
at the SPEAR 2 frequency of 358.533 MHz so that we could test them on the 
real beam, although the production modules will be at the SPEAR 3 frequency 
of 476.30 MHz.  (We did not discuss if these modules can be upgraded later, or 
this is just an NRE.)  Bergoz would have tested them and insured that they met 
the contract specifications. 
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• As part of what Julien termed "a business decision", Bergoz would begin the 
manufacturing process of the new revision.  This would include the layout of 
the new PCB and the design of the module case, but not the construction of any 
of our anticipated units.  This step of the manufacturing process would occur in 
parallel with our tests on SPEAR 2. 

• Once we approved the modules, he could produce the shipment in a production 
run lasting 3-4 months.  (If this time extends into August, another month must 
be added for the plant shutdown.) 

If this schedule is followed, we would have no trouble obtaining the modules in the last 
calendar quarter of 2002.  Once we formalize our request to him, he will send us a 
better estimate of the schedule as well as the cost, which we totally avoided in our 
discussions. 

Specification of the Modification 
I expressed to Julien that we did not want to have to spend a great deal of time writing 

an extensive proposal for this procurement.  He said he did not think that was necessary.  
We could specify this module as a catalog item with a single page of SSRL engineering 
changes.  It seems that in this way he is contractually obligated to the performance 
specifications of the catalog module. 

Other Discussions with Bergoz 
There were several items of general advice given by the Bergoz/GMW team about tests 

we should conduct and plans we should include for SPEAR 3 to maximize the 
performance of the modules. 

As above, the recommendation for ferrites everywhere was given.  They also suggest 
that we understand well the spectrum of external RF radiation in the environment.  We 
should guarantee that no walkie-talkies, cell phones, pagers, wireless ethernet 
transmitters, etc., will have in-band frequencies that could corrupt the measurements. 

Some of the Bergoz users may also have seen some of the HOM phenomenon we 
observe in SPEAR.  Julien has been called to at least one lab to fix some noise in the 
BPM system.  He took all of the input cables and fed them into a combiner and then 
found the combined signal to be stable.  From that he could conclude that the beam, 
itself, and not the electronics, was noisy.  I don't know if he was familiar with the HOM 
problem, but this symptom and solution seem to be consistent with our observations. 

Julien seems to be interested in developing this modification.  I think that when we first 
proposed it to him at last year's BIW, he did not think it would generate much interest 
from others.  Since then both SRRC and ALS have approached him to make 
modifications that would enable them to use the modules in a turn-by-turn configuration.  
Unser also seems to be interested in using this development as a reason to make a 
"modernization" revision of the module.  I get the feeling that they have an interest in 
insuring that this revision works as specified. 


