0.1 The Pace Maker

This describes the current (August 2000) design of the Bunch counter. Some problems
have been reported on the operation of this design in the final system. As of this writing,
the source of these problems has not yet been identified. Namely wheter they’re due to a
flaw in this design, or in the CDFCLK and B0 distribution, via the TRACERS, or both.

On schematic sheet 6, right next to the heart is the Bunch_Counter, Dirac’s
pacemaker. Sheet 7 contains the Bunch_Counter logic. On the right side of the sheet
is the standard DAQ L1 FIFO and L2 Buffer for the BUNCH data. BUNCH counts
the number of clocks from an interaction for the event. As data is clocked into the L1
FIFOs around Dirac, the BUNCH chip is also clocking data into its L1 FIFO. In this
way, if there is a clock distribution problem anywhere in the system, we can quickly
diagnose and solve the problem. In TRIGMON, the online trigger monitoring software,
the data from all trigger boards will be checked to insure that they all have the same
bunch number. Pretty simple!

The schematic for the BUNCH chip is called BUNCH.GDF (see BC.ps for a PS
version). This design is a fix for the previous version. The problem was in the initial
synch of the counter with the BO marker. The simplest solution is the one addopted here:
Have a counter that is always counting CDFCLK and B0, even before h-r-r. Note that
one is limited by the existing connections between the chips, and the number of available
pins on the BC counter (In this chip, there are still several available)

The CDFCLK input coming directly from U104 is negated and used to increment
an 8-bit counter. The B0 marker comes from the the Shift Register U179, goes to the
Heart Chip, where is simply rerouted to here, the Bunch Counter. It resets the 8-bit
counter. The D-register 74715 and 8fadd adder are used to set the initial bunch counter
offset, within 8 clocks. The values 0-7 are selected via the WO register 700020, see table
13, pg. 30 of [1]. The output of the 74518 comparator is then used to reset the “real”
8-bit counter on the far right, with a phase delay set by the previous mechanism. The bit
of logic between the 74518 and the “real” 8-bit counter, ensures that on its output, all
the counting numbers stay there for 132 ns. To understand it, take it out, and you’ll find
that on the COUNTO0-7 output, the “0” and the “1” will stay there, for slightly different
times, a few ns.

As commented in the design itself, there is a potential problem with this design.
The COUNTO-7 output changes every CDFCLK. But refering back to schematics page 7,
this output goes to a FIFO that is read by CONTROLG67, a delayed CDFCLK by 0, 25,
50 or 75 ns, selectable by the 2 bits TRACKTAP, see see table 17, pg. 35 of [1]. So there
is the danger, that the when the FIFO is read, the data is changing. Indeed, probing
with the scope, there is some danger for the 75 ns tap, as the data is changing just a few
ns before the CONTROLG67 read clock.

As per CDF specification, the first word of DA(Q readout contains the bunch counter
number, board ID and serial numbers.[12] In the lower middle of schematic sheet 6 are a



series of jumpers that set the board ID ! (S2) and serial numbers (S1). These are placed
on the board during stuffing of the components. The actual selection of these bits during
DAQ readout is part of the memory map. A reported [1] feature of the switches S1 is
apparent on the schematics: the switch counting goesas 1234569 7 8 10, instead
of 123456789 10. Therefore: to set bit 6 (staring counting at 0) must set switch
number 9 (starting counting at 1). To set bit 7, must set switch number 7; to set bit 8,
switch number 8.

!Dirac board ID is 005 (decimal)
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