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1 Introduction

The Forward Proton Detector makes use of CTT electronics to trigger and readout its
scintillating fiber detectors.

One of the boards of the CTT reading chain has been denominated Digital Front End
Boards (DFE) [3]. This board takes the information to obtain trigger terms, which will go to the
Trigger Manager (TM).

FPD DFE, type Double Wide Daughter Board (DWDB), has three Xilinx FPGAs [2],
which have a BGA (Ball Grid Array) [4] disposition for their pins.

All of the FPGASs devices share the Level 3 information bus. The JTAG configuration line
goes from CPLD 1 to CPLD 2. As an example, we could consider Dipole design which will be
located in the fourth device for the MB devices chain, but it would be the third one for DWDB.

CFLDM FPGA1 FRGAZ FPGA3|| |CFLDZ

Couble-Wice Daugther
Board (DWDE)

Moatherboard {MB)

Figure 1 FPD DFE Board Disposition.

Each DFE offers four links, which can be used for communication using LVDS or
FSCL links. Figure 2 shows those paths.

Note 1: Level 3 output is shared by all of the devices.

Note 2: MB has 10 LVDS links coming in, from which FPD design will use two, three
or four. Depending of the detectors coming in.

10 LVDS Links

U3 Ub U1
l |— L1 Out
Cluad Out
CFT Out
£ & L3 Out

Figure 2 FPD DWDB devices disposition

Figure 3 shows a possible way to send the information to the Trigger Manager. U5
would take care of sending the information to the next level.
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2nd DFE FPD Board - December 2002
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Figure 3 2nd FPD DFE board

2 Overview

All of the information to DFE is coming from the PWO08 rack, which is located at the
west platform in Collision Hall. This rack contains a crate with all of the AFE boards and

sends the information through LVDS links. The distribution of the AFE boards can be
found in Figure 4.

3 Protocols

3.1 Input

All of the information arriving to DFE comes from Analog Front End boards (AFE)
located in PWO8 into the Collision Hall.

AFE? board sends to DFE ? seven 21-bit packets (147 bits) every 132 ns®, and this
information is embedded in a seven 28-bit packets (196 bits) —every 132 ns —.

The general scheme shows (Figure 5) 6 independent bits (by MCM?), which help
to bring information from sequencer. This information will be used in global control and
synchronization. The information coming from each detector has been arranged as

appears in Figure 5. Also, it is important to point out that bit number 00 has been
reserved in order to indicate the end of each frame.

! AFE: Analog Front End board
% DFE: Digital Front End board

% Anderson, John T. “Discriminator data path for CPS fibers in AFE boards.” Document number:
A1020718. July 18", 2002.

4 MCM: Multi Chip Module
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Figure 5 L1 Output. FPD-TM
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3.2 Output

This protocol is still under development. It consists basically of the new terms that are
required for Trigger purposes. As of, there are only two terms, High T and Low T. The
final version likely will consist of four track bits (High &, low §, High t, Low t) plus some
multiplicity bits used to veto on spray from halo or beam-gas interactions.
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