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OUTLINE

« The HADES Experiment, Motivation for the
Upgrade Project.

 The Multiwire Drift Chamber (MDC) Electronics
Upgrade:

e The Common Readout Platform: TDC Readout Board
(TRB).

« MDC Add On Board.

* Further Improvement: Data Transmission over Plastic
Optical Fiber (POF).

e SuMmary.
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The HADES Experiment, Motivation for the Upgrade
Project

e Lepton ID
RICHTOF+SHOWER

* Tracking
MDC-MAGNET

> Dielectron
spectrometer

(C+ CuptoAu+Au)

- Detector and
electronic upgrade is
needed to cope with
high multiplicities in
heavy collisions
system
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The HADES Experiment, Motivation for the Upgrade
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The MDC AddOn Board

» 24 Boards will read

t all HADES
VIRTEX FPGA g‘;‘ ?nb :
CONNECTORS e ambers

to MDC Front
- End Electronics * ~30.000 TDC
,; channels

_ / (data processing)

e Parallel readout of ten
buses within
one Processor

* Possible platform to
implement “on line”

8 L e e | tracking or RICH
POWER A L e = ) ring/MDC segment
SUPPLY D e T e correlation

(DC/DC = A

converter) = Rl * The Processor code is

highly reusable!

°The TRB (not
equipped with TDCs) is
used for data readout.
See M.Palka talk.

TRB
board

'»Cﬁohnﬂectors to TRB.
(TRB and Add On
connected back to
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The MDC AddOn Board

Current
MDC
Readout
Event
Builder
Chamber's 5
Front End X5 vime vme
boards create
MDC
Readout

with TRB
and
AddOn

Event
Builder

Chamber's
Front End

Programmable
resources for readout
(logic,RAMs,FIFOs..)




The MDC AddOn Board

10 flat copper
cables

TRB size: 20 cm 23.'0c .

MDC AddOn reads out 1 Chamber
(10 FEE modules)

The Front End Electronic (FEE) is
squeezed between MDCs!
=> jnduces noise!
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Further Improvement: the New Driver Card

) uv.-.nl& .(_./55

DCON2

FEE module on MDC frame
(analog + digital TDC electronics)
10 module per chamber

One FEE module 24 O cm x 4.0 cm

Advantages:

-Plastic Optical Fiber (POF) are easy to
maintain and do not induce noise
conducted or irradiated!

1/0:16 plastic optical
fibers

»Fast data transmission: 250 Mbits/sec

-Cheap plastic optical fiber and transmitter WISl il opp el EERC
p piastic op 20.0 cm x 23.0 cm
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Summary

* Success of the TRB concept: flexible system, usable by many
detectors and different experiment!

* MDC AddOn, as “an example of a TRB-detector interface” is
working as designed.

*“A big project in a small board’. Data AcQuisition functionalities
as close as possible to the FEE:

* Optical transmission: small, cheap and fast devices are
now on the market (not available few years ago!)

* All this integrated to the TRB
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Backup slide



The Common Readout Board: TDC
CONNECTORS to Readout Board (TRB)

Front End Electronics x4 TDCs

PROCESSORs
(preprocessing
data)

: Sl Successfully used in
SN ECTORS el T i two beam fimes in
(back side) : . ey 2007/

o - R Readout of
N i - 1 - hodoscope/RPC
i b 4 - forward wall
] R -scintillation defector
....... o EiTolk . J @O -diamond defector

. ETRAX SUPPLY
ETHERNET CONNECTOR PROCESSOR 48V

(data transfer/remote control) (Linux kernel)

lllll

A.Tarantola (Univ.Frankfurt/GSI) DPG conference, Darmstadt March 10-14, 2008



The Common Readout Board: TDC
Readout Board (TRB)

Add On connector T00MBit/s
TTL: Transistor-
Transistgarrllggsi::or LVDS TTL Ethernet
SDRAM
LVDS: Low
Voltage Differential
Signaling

EtraxFS: chip with DAQ

EtraxFS
functionality (Linux single

chip computer)
SDRAM D S P

Virtex4 FPGA: Field Virtex4 (TS201)

Programmable Gate Array.
Device programmed with Very

High speed integrated circuit (LX40)
Hardware Language (VHDL)

2GBit/s
optical link

TDC TDC TDC TDC

Optional
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