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EUDET DAQ2 for the DHCAL

DIES
(~1L20)

Machine
clock
(5 MHZz)

LDA-DIF on HDMI (Config, Control, Clock, Data, Sync)
Clock & Sync on HDMI (compatible LDA-DIF)

Optique GIgE

""""""""""""""" Debug USB
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The 1 m? electronics (quick status)

DIE Julie Prast & Guillaume Vouters

e 10-layer board (6 for signals) USB
designed and prototype produced

e FirmWare & SoftWare operationnal
and tested in beam

(with 4 HR pMegas card)

T T L LLL L

ASUs

e RPC: 50x33.3 cm?2 (24 HR) boards
produced & tested

o uMeGas 32x8 cm?2 4 HR produced
and tested

e HR1 ASICs used

[ o= i

|

| “Rpc” ASU-

uMeGas + 4 HR ASU + DIF TB data available
= not yet analysed

V. Boudry




EUDET DAQ2 for the DHCAL

Machine
clock

Digital (Config, Controh
Clock & Sync

|
ata)

DCC being developped at LLR

---------------------------- Debug USB [

120 DIF - 12 LDA - 4 ODR

Gain for DCC < 1600€ [ 120 DIF - 14 DCC - 2 LDA -» 1 ODR
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Goals

»Transparency on the path DIF-LDA
= Pre-proto (proto-0) »Optimization of flux
»Low cost

= 4 DIFs connections
= Implantation et tests du code VHDL
= Based on a XILINX evaluation board:

= 128 Mbits SDRAM Franck Gastal di
- Daughter board: Ant oi ne Matthieu

= HDMI connecteurs
= USB blocs
= Deéveloppements:

= Marc Kelly (U. Man) : blocs Ser-Des, coding 8b/10b
= USB blocs (Clément Jauffret)
= Original VHDL blocs:

= Memory controller, commands, buffers (FIFO),.....)
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Daughter board
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DCC prototype data flux

Modified from Matthias
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DCC Proto-1

16x1 MB ZBT VIME 6U
(no latency BUS RAM) /
: cDILZTACMD *
e Y
= > VYY) S -
T e g g <:::iemory CNTL é < DATA. CMD g
| g o S| et O
8 | 8 ) | pamazan . O DATA - <DE
-(7) X 9 E X9 y FF‘GA CLK & GD <Df s -
L | 8 DATA & ONIL 1 >
D »n CLK & @D
(1500 K gate)
- o v :
-——_man. EEPROM Local oscillator :
— e ) | B (100 M+ ) Cost est.: h
— >
— Optional oscillator = 5 protos: ~ 800€/card
(40 Mz )
ETDI / = 20 prods: ~450€/card
le2th B 2] s o (Components: ~230€/card)/

Est: 1.2A 10mA 400mA 2.25A 30mA
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Planning DCC

= January 09:

= Finalisation of Schematic
and routing of PCB

= equal length of lines
= [nversion of diff lines

= January- April 09

= Fabrication of prototype

= Test bench mounting > . Looping DCC-DIF /
- Validation & integration of VHDL blocs DCC-LDA
: . , e Connection with the
= Mai - June 09 (estimation) DIF (code on DIF:
started)

= Production of boards for the m3
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DAQ2 Hardware: status of 12/12/08

http://iicagenda.linearcollider.org/conferenceDisplay.py?confld=3196

= Components:
» 1 Proto-DIF v, ECAL DIF (5 protos) v
= Integration code LDA-DIF on going
» 1 LDA (HW v, FW ongoing)
» 1 CCC v (2 cards avail., 8 more in prod)
» 1 0ODRvVv2 + 1 PC DAQ v (mid feb.)
» 1 proto DCC (march) or proto-0

= HW and protocoles: on-going = March ?

= Mars 09 -»Jun 09
= DAQ code DOOCS
= Integration for a m3

= Config Database (calib)
= Slow Control, Event Displaf§
= Raw online analysis
V. Boudry = SLCIO data \padifod the DHC, )
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DAQ2 FW components

- DIF code (Many) DIFs Commands/Protocole:
» integration of DIF-LDA module | = User Manual being written

- LDA code (M. Kelly) » See M. Reinecke presentation
» Ethernet OK » fast commands
» DIF code OK = sync, start/stop ACQ,

trigger, reset BCID

> Weiells (et el-gelie . specific commands for

CALOs and DCC

» Slow commands and Data
transfer

= power, reset, modes
(sleep/idle), power pulsing

= Data format —» LDA ~fixed
= DIF code sharing can start...

= Addressing still needs
clarification
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Command Interface - Structure

656;\meterfor IL :

. L~
Prototyping — USB
yp g PC | FLASH
De b u g g IN g Labview? Clock Slow Control
HDMI cable  LOSC Data (2 sef)
h 4
I 2
LDA FPGA Iml_ > K-char. decod. > USB RAM
slow CLK sync.
T Event Data
8b *gb 1! 3
To/From i —b = Y [16-bit FIFOIN |
ODR ,_|,| Control 10b Qq‘? QQ‘;J 100\ parallé e O paraliel
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7 Y I
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Link/L + Link/Layer + |
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- DIF clock (from LDA): 100MHz (40-120MHz).
- Standard data transfer: 8b/10b channel-coding.

- Trigger/RAMFull: uncoded.

USB interface emulates LDA interface (clock-source: free of choice).

M. Reinecke for the DIF developers

Electronics / DAQ meeting Hamburg

12.12.2008
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DAQ2 SW components: DOOCS

User
Application
layer
. . Object Oriented Application Program Interface
Communication RPC  |Shared Mem|  TINE CA

Middle layer

Hardware evic
Interface H
Layer YME SED:é: PIEI: SN

Hardware (supported and developed

Software Libs
S N e T dh_Software development and code base
Computer Infrastructure
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DAQ SW components: DOOCS

Main Panel -

DAQ System test sin generator
= Drivers: ODR Vv vers 2 ongoing U E—

» Used to test an emulated LDA ‘ca.dataclmm. Inforface |

» LDA, DIF, DCC: not yet | | |

ODR server LDA server
| d with
L]
» CCC: just started with HW e S ETErse oo ——r
¢ [P TEST.DOOCS MAME 0DR1L N
o[ RUN.CTR ST5.ERROR 0
P D B f d o 8 LOCALHOST 8883 TS, NEWERROR 1
" rOtOty p e O r C a r S o [ LOCALHOST 8889 =| [5T5.ERRORMASK 1
o 8 SINGEMERATOR, STS. ONLINE 1 ]
7 EJ oDR SET.CMLIME T
(LDA, DCC, DIF, ASICs) S | -
¢ E3[ooR1] ERRORSTR oK
1 aBC NAME = location TS 28 L
parameters (Valeria Bartsch) g eror st SR 1 |
w1 575 NEWERROR. new error detected Z.P05 0.0
1 5T5. ERRORMASK, disable new_error Z_POS STRING
o1 5T5. OMLIME device on-line status LAST _UPDATE "Fri Mow 0F 12:02:11 GM...
I SET.OMLIME command to set an-line UPDATE_THREAD GO66383
4  Current status of database 4 Sro gr i cevcE i Ceke
- Bl ERROR.3TFR error as string PORT _NUM 1521
123 5TS gen Status word PC_HOSTMAME 134.219.108.129
123 SYS_MASK hit mask: systems the device belangs MARKER 1
|| H . . 8.3 Z_POS the position in meter in the machine PARAM. ITEM 0
Ch0|ce Of database. MYSQL, 48 Z_POS.5TRING the position as description PARAM. DATASIZE 547
T LAST _PDATE last online time 1. Sec, 2. msec PaRAM. MUMMESS 1
123 UPDATE_THREAD running thread courter PARAM. RUNTIME 2

B Entity diagrams has been made;
B Use cases has been made and evaluated,; _ .
m database is populated with mockup data; DOOCS DAQ running with ODR

W C++ connector wrapped by MySQL++ to be * no state machine yet
built in DOOCS framework. \
pott

oW
opt©
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DAQ2 SW To do's & Timeline

Some essentials

B The components are not integrated in
software,
® | DA/ DIF /ASICs
® Full chain will be available ~Jan/2009.

® No event building & LCIO converting
® Data are saved to local disk in raw format;
® Just provide interfaces in the framework;

® More flexible way to leave them free for sub-
detector groups to develop. 2008 2009

| Dec | Jan  Feb  Mar  Aprl  May | Jun , Jul b
I | | | | | | |

LDA and DIF interface

- -

Data handling, etc.

State Machine

=
Clock, Configuration database

GUI, alarm handling, logging

V. Boudry DAQ for the D >




DAQ2 test benchs

= Meeting 12/12/2008 in DESY: needs of various groups
= 1 bench in UK: being build

= 1 bench in LLR:
» DAQ PC + ODRv2 mid-February D. Decotigny
= now: PC + DCC pre-proto

» test with USB connection on DCC, Debug DIF - for cosmic test
= scripting (python ?)
» integration of all DOOCS components
= LCIO data writing
= Event display
= Database integration with LCDB (MySQL based)
= Slow Control

REM: knowledge passing ASAP
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Summary

All HW component for the DAQ are now available
» some need extra prod (LDA, CCC)
» DCC is advancing well according to planning
= test prod this month (3 wks)
FW: on-going everywhere
» DHCAL DIF OK for USB but needs integration of DIF-LDA blocks

» Effort of DIF Task force to write modular code on-going

» LDA & DCC in intensive development

» Protocol definition crystallising

SW: Almost full skeleton working
» integration of HW started

» needs implementation in a real test bench with real objects
(in part. ASICs) -» @ UCL and LLR soon

Good hope for full working system at end of spring
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