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TRB

Shower
Tofino->RPC™,

* TRB is serving as a base platform
for all detector subsystems

* In total there are 80 thousand
electronic channels

» The data acquisition system has to
cope with high multiplicity events —
300MB/s for heavy systems
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The Multipurpose Trigger Readout\ é
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» The readout is
started after receiving
first level trigger

N « Token is passed to
B oy o mces SR the TDCs and data
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The Multipurpose Trigger Readou
The readout — Second Level Tri E;

Data
> [
e Data can be stored and
preprocessed in the FPGA
(A), DSP (B). To store
2 (ile[e[s]g™ larger amount of the data
= < SDRAM (C) can be used.

- After 2™ level trigger
data can be send through:
Etrax Ethernet
el B « 2.5 Gbit/s optical
Lo MM /PS . connection
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The Multipurpose Trigger Readout
The Readout — Second Level T

Sending data with
Ethernet (there is still
room for improvements):

] o Lol '”.. n‘enéz’“ i
il
640 3

] (i (’|-'5
Y ana & n & Q\."& 4/

=

>

72\

HADES
; ==
Marek Palkafor the HADES collaboration, RPC workshop 2010 7




The Multipurpose Trigger Readout Board
HPTDC Settings b BRI

Perl Script

Control registers

Programming

—>» Individual TDC settings —» TDCs vi JTAG

Config. file

Setup registers

Settings of TDCs parameters

interface

1

Main values of the TDCs registers

are set in one configuration file
which has quite easy structure to

720,000 L OPE-

TDC' => {
"TDC_A' => {

Reject latency

Coarse count

Reject¢

L<Search windom‘

" Match window
>

P Time

#‘ Trigger latency

Generated trigger

g

Trigger input

I

'mode_rc_compression' => 1,
'mode_rc' =1,
‘trigger_count_offset’ => 1200,
'matching_window' => 1000,
‘pulse_length' =>0,

'rc_adjust' =>['010',"100",'"111",'"111"], #[tap3,tap2,tap1,tap0]

“TDC_B' => {

b

'mode_rc_compression' =>1,
'mode_rc' =1,
‘trigger_count_offset’ => 1200,
'matching_window' => 1000,
'pulse_length’ =>0,

'rc_adjust’ =>['010","100",'"111","111"], #[tap3,tap2,tap1,tap0]

"TDC_C' => {

Main TDC configuration parameters

*HPTDC — J. Christiansen, CERN/EP — MIC.

Used in Alice and CMS experiment.

'mode_rc_compression' => 1,

‘mode_rc' =>1,

'trigger_count_offset’ => 1200,

'matching_window' => 1000,

‘pulse_length' =>0,

'rc_adjust' =>['010',100","111',"111"], #[tap3,tap2,tap1,tap0]

5
TDC_D' =>{

'mode_rc_compression' => 1,
‘mode_rc' =>1,

‘trigger_count_offset' => 1200,
'matching_window' => 1000,

‘pulse_length’ =0, %@\\

'rc_adjust' =>['010.'100",'111" 111]][f3 Jtap2,tapi,tap0] |'|A|)|:!5
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The Multipurpose Trigger Readout Board _

High Resolution Mode (1 OOps/bln) R
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~ 30 ps

Marek Palkafor the HADES collaboration, RPC workshop 2010

——

72\

HADIES

9



The Multipurpose Trigger Readout Board _
Very High Resolutions Mode (25ps/B|n)‘ fvp

| 2-dim Time resolution | 1-dim Time resolution pH1DimRes
Entries 112

.0.3 80— Mean  0.7402

RMS  0.08552

(]
(=]
|

~
=0
s
Bl
=
o
~
=
-

0.7 'mf_

252__0_-1 ______ ________ L S u 707- ________ uf ..................... ........ —0.6 ﬁ[]f—

channel [ i ]
H
5
5

- —0.5 500

o L m uT ) - i]‘f 0.4

a0

i:r T 05 - —0.3 303_

”05 ur 0.2 20__
- = n
MR
n_llllill||i||||i||||i||||i||||i| U :|||||||’T!}|I|| |||||||||||

o 5 10 15 20 25 30 % 02 04 06 08 1 12 14

channel [ j ] RMS [channels]

Resolution plots for all 32 channels (25 ps binning), single channel average resolution

~ 13.5 ps %ﬁ@&

HADES
w— =

: = 5=
Marek Palkafor the HADES collaboration, RPC workshop 2010 10



The Multipurpose Trigger Readout Boarfdﬁ,j
HPTDC INL Corrections |
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The Multipurpose Trigger Readout! ﬁﬁdi
Measurements with the HADES RPC Detector

RPC setup together with all front-end
and readout electronics .
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The Multipurpose Trigger Readout Boar_d
Measurements with the HADES RPC Dete‘::tc’r s
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The Multipurpose Trigger Readouf er

Applications "T};

ozt

TRBv — Trigger and Readout ,
0zCK

Board

TOF AddOn can be used
to convert pulse into timing Shower AddOn with
Signal (charge to width) 96 ADC channels

The board itself can be
used to measure
timing signals.
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The Multipurpose Trigger Readouf
Applications l

Trigger Box
AddOn

When several TRBs are This AddOn is also a HUB. Trigger Box board, for
working in one readout Quite new technology, plastic HADES first level
scheme, synchronization optical fiber (POF), is used trigger decision, is
can be achieved by using for optical data transmission: under development.
one source of the trigger « Small volume Currently General
(Trigger Box). » Low power consumption Purpose AddOn with
In such situation the « Robust (optical cable doesn't TRB is used as a
optical HUB can distribute need special connector) source of the trigger. %&\@
triggers. CABES
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Summary

 The TRB board has performance which fully covers all

needs for HADES experiment.

* We successfully used some configurations of this
hardware for production and test beams

« The TRB is used not only by HADES:
PANDA - DIRC detector
PANDA - MDC readout
CBM - detector development
PET- scanner prototype in Coimbra
KVI - development of FPGA algorithms
HPLUS - in China, Lanzhou Institute
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to the front end electronics

The HADES DAQ

TRB +

MDC AddOn
-

TRB +
TOF AddOn

-«

TRB +

S gmwer AddOn
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TRB
for RPC

TRB

for Time Wall,Start,\Ve

VME CPU

CTS

_ I8 TRB +

General purpose

\ddOn

LVL1 Trigger box

TRB +

HUB AddOn
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