PG 22/04/2003

FCAL Test Beam DAQ status (11-22 April 2003)

=============================================

Summary:

All basic DAQ chains and links, including the FEB-miniROD communication, have been successfully tested. The front end crates (FEC and VME) have been set up at the cryostat site. After discussions with F.Lanni, we had converged to a "local" (non-distributed) setup of the read-out electronics, with the miniRODs, TTC and

SPAC master located in the same VME crate near the FEC. First noise easurements,

with free FEB inputs, have been done, giving 4-9% for the average coherent noise. We thank F.Lanni of BNL for his invaluable help in setting-up and debugging the FEB initialization and readout systems.

11 April

First  consultation with F.Lanni; a decision to concentrate the entire r/o electronics in a single VME crate near the FEC. Pros: potential ground loops introduced by copper data links to the counting room (VIC, FEB) are eliminated; the DAQ is simplified by discarding the VIC link; a direct connection of FEBs to miniRODs. Cons: a non-standard (>25 m long) Bit3 fiber cable is needed to connect the VME crate to the DAQ PCs located in the counting room (to be ordered). 

11-13 April

A consolidation of the low-level DAQ software, adaptation of F.Lanni's codes for TTC and SPAC systems.

14 April

Installation at H6:

  - online PCs, RAID storage

  - FEC: new base plane temporarily installed (w/o bolting to the FEC), together

    with one FEB and an old calibration board. 

  - the VME crate, complete with the TTC, SPAC and miniROD modules (a "draft      layout")

  - a temporary DAQ PC pcitep01, with a 10 m Bit3 fiber cable, installed 

    in the service room near the cryostat.

15-17 April

FL and PG worked on setting-up and debugging the FEB initialization and FEB-miniROD

communication.

  - SPAC bus system

  - TTC system

  - calibration board configuration, software calibration pulser

  - downloading the FEBs

  - test version of the miniRID readout program (by F.Lanni)

  - calibration pulse timing

  - a study of pedestals and the calibration pulse shape

  - evaluation of the coherent noise using FL's analysis programs

Results: the average pulse shapes from all channels of one FEB, measured at high 

gain with 32 samples, are shown in Fig.1. The overall coherent noise in that FEB, measured without any noise-reduction efforts (extra grounding at the input

connectors) and with free inputs was found to be 3-4% in the first series of measurements (Fig. 2).

19-22 April

Final layout of the VME crate. Final installation of the FEC base plane. The second FEB is installed. A study of the instabilities related to the SPAC bus. Repeated noise measurements with two FEBs installed.

Results: the TTC-SPAC-FEB-miniROD chain works well after a complete re-assembly 

(a "robustness test"). VME crate power exhibits an instability (a couple of spontaneous cut-offs were observed) - to be watched; the crate will be replaced should power failures persist. Another kind of instability, related to the SPAC bus, was also detected. "Ghost" SPAC slaves may appear, or one of the FEBs fail to initialize, with certain combinations of the SPAC cable connectors used (bad contacs, refelections?). A similar behaviour was also observed in HEC.

The repeated measurements of the coherent noise with two FEBs installed gave values ranging from 4 to 9% (Figures 3-4). The origin of this variation is unclear. Both VME crate and FEC were powered down between the measurements, and the SPAC cable was changed. There are indications that the order in which the FEC LV is turned on, as well as the way the SPAC cable is connected may affect the FEB electronic noise – to be confirmed by further tests.
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Figure 1. The average pulse shapes from all channels of one FEB, measured at high gain with 32 samples
Figure 2. The first measurement of the FEB coherent noise

Quarter 0:   14.574696  - Coherent (pcnt):  3.99 +  0.77 [32]

Quarter 1:   16.410581  - Coherent (pcnt):   nan +   nan [0]

Quarter 2:   14.624332  - Coherent (pcnt):  4.08 +  0.58 [32]

Quarter 3:   19.050778  - Coherent (pcnt):  9.16 +  0.26 [32]

Qslice 0:   16.247437  - Coherent (pcnt):  6.17 +  0.49 [32]

Qslice 1:   16.112892  - Coherent (pcnt):  1.60 +  0.55 [15]

Qslice 2:   16.933952  - Coherent (pcnt):  6.56 +  0.34 [32]

Qslice 3:   17.510459  - Coherent (pcnt): 10.18 +  0.26 [32]

Top:   24.472770  - Coherent (ocnt):  2.90 +  0.35 [32]

Bottom:   20.943011  - Coherent (pcnt):  3.24 +  0.69 [32]

Left:   22.551080  - Coherent (pcnt):  2.17 +  0.75 [31]

Right:  24.944065  - Coherent (pcnt):  6.61 +  0.17 [32]

Total:  33.244746  - Coherent (pcnt):  3.29 +  0.16 [32]

Figure 3. A repeated measurement of the FEB coherent noise

Quarter 0:   14.629756  - Coherent (pcnt):  4.40 +  0.52 [32]

Quarter 1:   17.243566  - Coherent (pcnt):   nan +   nan [0]

Quarter 2:   14.735829  - Coherent (pcnt):  4.46 +  0.52 [32]

Quarter 3:   23.394866  - Coherent (pcnt): 13.26 +  0.21 [32]

Qslice 0:   16.630929  - Coherent (pcnt):  7.19 +  0.37 [32]

Qslice 1:   16.523857  - Coherent (pcnt):  1.61 +  0.63 [18]

Qslice 2:   18.938410  - Coherent (pcnt):  9.15 +  0.32 [32]

Qslice 3:   20.504287  - Coherent (pcnt): 14.16 +  0.24 [32]

Top:   27.988478  - Coherent (ocnt):  4.88 +  0.20 [32]

Bottom:   20.915237  - Coherent (pcnt):  3.47 +  0.92 [32]

Left:   22.931178  - Coherent (pcnt):  2.12 +  0.86 [31]

Right:  28.909114  - Coherent (pcnt):  9.07 +  0.16 [32]

Total:  36.331409  - Coherent (pcnt):  4.27 +  0.13 [32]

Figure 4. Further measurement of the FEB coherent noise

Quarter 0:   4.316766  - Coherent (pcnt): 13.96 +  0.27 [32]

Quarter 1:   4.448830  - Coherent (pcnt): 14.80 +  0.24 [32]

Quarter 2:   4.262068  - Coherent (pcnt): 13.16 +  0.27 [32]

Quarter 3:   4.345038  - Coherent (pcnt): 13.83 +  0.26 [32]

Qslice 0:   5.031177  - Coherent (pcnt): 19.65 +  0.26 [32]

Qslice 1:   4.733450  - Coherent (pcnt): 16.83 +  0.18 [32]

Qslice 2:   4.746653  - Coherent (pcnt): 16.91 +  0.26 [32]

Qslice 3:   4.712484  - Coherent (pcnt): 16.60 +  0.25 [32]

Top:   6.380893  - Coherent (ocnt): 10.84 +  0.23 [32]

Bottom:   6.076846  - Coherent (pcnt):  9.84 +  1.93 [32]

Left:   6.852551  - Coherent (pcnt): 12.77 +  1.78 [32]

Right:  6.626053  - Coherent (pcnt): 11.69 +  0.19 [32]

Total:  9.797495  - Coherent (pcnt):  9.19 +  0.16 [32]

