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Introduction
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General Overview

» Find positive/negative/isolated... CFT
tracks in four Pt bins [1.5,3,5,10 GeV]

» Report 6 highest Pt tracks to the LIMUON
» Find CPSaxial and CPSstereo clusters
» Match CPSax clusters to CFT tracks

» Find FPS clusters in shower layers and
match them with mip layer depositions

» In L1, report counts of various tracks (in Pt
bins, ...), track/cluster matches, FPS
clusters with/without mip layer to CTTT &
FPTT, where neoterms are formed

» Upon L1 Accept (or “in L2”), report more
detailed lists of objects to L2CFT, L2PS
(axial & stereo), and L2FPS preprocessors

» Upon L1 Accept also report all of the inputs
for the L1- Accepted events to the L3
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More Details... CFT/CPSax

» Normal, L1 Acquisition mode:

¢ DFEA - In each of the 80 CFT/CPS sectors, find
tracks, clusters, match them and report these

counts to the collector boards, CTOC; Also send
the 6 highest Pt tracks to L1IMUON

¢ CTOC — Sum up counts from 10 DFEAs, find
isolated tracks in Octants, ...

¢ CTTT - Based on the various counts from 8
CTOCs, form up to 96 neoterms (currently 64)

¢ DFEA/CTOC/CTTT — maintain 32 events deep L1
Pipeline for inputs, and more ...

» Upon L1 Accept:

¢ DFEA - Pull out the data for the corresponding
event from the pipeline and either reprocess or
send a list of tracks (up to 24) and clusters (up to
8) 1o CTOC

¢ CTOC - Sort lists of tracks from 10 DFEAs in Pt
and report up to 24 highest Pt tracks to CTQD

¢ CTQD - Sort lists of tracks from 2 CTOCs in Pt
and report up to 46 tracks to L2CFT

¢ CTOC/CTTT — Send all of the inputs for the event
that got L1-accepted to the L3 via G-Link
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More Details... FPS

» Normal L1 Acquisition mode:

¢ DFEF - In each of the 32 FPS sectors, find
clusters in 144 U and 144 V shower layer strips,
match them with the upstream/mip layer depo-
sition, and report counts of various types of
clusters to FPSS

¢ FPSS — Sum up counts from 8 DFEFs and report
them to FPTT

¢ FPTT — Based on the various counts from 4
FPSSs, form up to 96 neoterms (currently 32)

» Upon L1 Accept:

¢ DFEF - Pull out the data for the corresponding
event from the L1 pipeline and either reprocess
or send a list of clusters (up to 24, 12 in U and 12
in V) to CTOC

¢ FPSS - Out of 8 lists of 24 clusters report up to
48 U & V clusters to L2FPS; Select clusters such
as to minimize any bias in azimuth

¢ DFEF/FPSS/FPTT — Send all of the inputs for the
event that was L1- accepted to the L3 via G-Link
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More Details... CPSst

» Normal, L1 Acquisition mode:

¢ DFES — Receive trigger output of 1280 NU, NV,
SU, SV strips and store them in the L1 Pipeline

¢ Note: CPSst not part of the L1 Trigger

» Upon L1 Accept:

¢ DFES - Pull out the data for the corresponding
event from the pipeline and start finding clus-
ters; report a list of up to 16 (?) clusters from
each of the four DFESs to L2PS

¢ Very challenging is to handle the large number
of strips but have enough time (is part of L2
only) and this saves the day
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Some General Issues

» Run at RF clock ~ 53 MHz

» Need to synchronize all input records in all
FPGAs as the data records can be skewed

by over +1 RF clock cycle

» Recelve all data, correct for single-bit
transmission errors, re-map, and present
the data to the processing algorithm

» Format the output according to the proto-
cols to transfer on either LVDS, G-Link, or

FSCL
» Implement 32-event-deep L1 pipeline
» Send all inputs to the L3 upon L1 Accept
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DFE Hardware
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DFE Hardware (1)

DFE MotherBoard
Revision A

Uniform
throughout
the system

Front viéﬁ of a DFE sub-rack with custom
backplane and a DFE MotherBoard installed
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DFE Hardware (2)

» Two flavors of daughterboards, the so
called “Single-Wide” and “Double-Wide”

“Single Wide” DB (5 FPGAs in BG432 footprint)
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DFE Hardware (3)

» Two flavors of daughterboards, the so
called “Single-Wide” and “Double-Wide”

“Double Wide” DB (3 FPGAs in BG560 footprint)

XVCoeD0 XVCo00
or or
1000E ILLLLID
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DFE Hardware (4)

» Xilinx Virtex FPGAs throughout the system

¢ XCV400 - 0.5M gates, XCV1000E -1.5M
gates

¢ Same footprint but different sizes allows
a lot of flexibility in board/layout design

¢ Each FPGA has 4 global clock and ~22
secondary clock nets; important for
synchronization

¢ Large dual-port memories; important for
synchronization and pipelining of events

¢ Xilinx FPGAs extremely cost-effective
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DFE Hardware (5)

» All motherboards here and tested
» Mixers expected by the end of September
» All 80+8 DFEA daughterboards here

+ 40 are attached to 20 motherboards, out of which
16 are installed in the platform, and 11 are at
PREPs with minor problems

» 2 CTOC and 1 CTQD daughterboards here,
tested, and mounted on motherboards

» 6 new CTOCs here, final fabrication at the
highrise, to be tested this week

» If successful, orders for fabrication of the
remainder of CFT/CPSax and FPS chains
goes out, due back in 4- 5 weeks

» Extremely bad “luck” with placing FPGAs
on double-wides, have 9 at hand that need
to be reworked, order is out

» Few remaining FPGAs for CPSst and STT
boards due in 2 — 5 weeks, but not on the
critical path

» Goal: DFE installed in October shutdown
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Firmware
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