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EUDET DAQ2 for the DHCAL
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LDA-DIF on HDMI (Config, Control, Clock, Data, Sync/Trig, Busy)
Clock, Sync/Trig & Busy on HDMI (compatible LDA-DIF)

Optic Gb Ethernet

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

DIF Julie Prast & Guillaume Vouters

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

e FirmWare & SoftWare operationnal
and tested in beam & cosmics
(with 4 HR pMegas & 24 HR card)

USB

iR

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

e LMeGas 32x8 cm? 4 HR produced
and tested

e HR1 ASICs used

data available:

e uMeGas + 4 HR ASU + DIF TB |
= not yet analysed o | “RPC” 24 HR ASU

48 HR ASU + DIF working in cosmics... |

V. Boudry
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EUDET DAQ2 for the DHCAL

Machine
clock

Digital (Config, Controh
Clock & Sync

|
ata)

DCC being developed 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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Data Concentrator Card

Goals
»Transparency on the path DIF-LDA
= Pre-proto (proto-0) »Optimization of flux
- 4 DIFs connections ~Low cost

= |mplantation et tests du code VHDL
= Based on a XILINX evaluation board: Dallighter
= 128 Mbits SDRAM

= Custom Daughter

board:
= HDMI connectors
= USB blocs

USE parre

MEMORY
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Command Interface - Structure
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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



DCC prototype data flux

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

-USB
= DCC G Vouters
F. Gastal di
&€ 9% 2.5—5 Mb/s
- (22.5 — 45) Mb/s
<100 Mb/s— & [ TLi _
(if upstream permits) .

DCC FPGA

DIF FPGA
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DCC Proto-1

16x1 MB ZBT VME 6U
(no latency BUS RAM) /
— \ Clock/Fast signal
-t Memory / distrib.
— . AAAA /< o
T E E Memory CNTL X:) DATA CMD ()
» oa e qC) - . §e.
g | o) - O DATA > O
1) X 9 E X9 FPGA CLK & CMD < —l
n o \ K o) BUSY
L_|_ | O DATA & CNTL . >
D 1) CLK & CMD <
(1500 K gate)
- CLK \/ .
- Exf”t‘::fgyic EEPROM Local oscillator
-~ (FPG(;) UsB (100 MHz) Cost est.: A
BUSY »
Optional oscillator = 5 protos: ~ 800€/card
D 20 prods: ~450€/card
= roas. ~ Car
FTDI — | p
1.2V 1.8V |29V ] 33V %V | | (Components: ~230€/card)

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

- February 09:
= Proto-1

= 2 PCB received
= Cabling c 2 wks

= March- April 09
= Test of prototype

= Test bench mounting
= Validation & [ of VHDL blocs (started) ,
» .« | ooping DCC-DIF /

= Mai - June 09 (estimation) DCC-LDA

e Connection with the
DIF (code on DIF:
started)

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

= Components:
» 1 Proto-DHCAL DIF v, ECAL DIF (2 protos) v

= Integration code LDA-DIF on going
1 LDA (HW v but 8-10 wks A, FW ongoing)

1 CCC v (2 cards avail., 8 more in prod)
1 ODR v2 + 1 PC DAQ v (mid feb.)
1 proto DCC (march) or proto-0

v

v

v

v

= HW and protocols: on-going - March ?

= Mars 09 - Jun 09
= DAQ code DOOCS

= |Integration for a m3
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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 )
Interface @
Laye r YIME i SED:E IEI: 5N
Software Libs Hardware (supported and developed

Sun/Linux Cluster Software development and code base
Computer Infrastructure
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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 .l o
I 1 1 | | | | |
LDA and DIF interface
" Data handling, etc. ]
i State Machine ]
<
Clock, Configuration database
———————— -
ODR, LDA, DIF test bench at RHUL & UCL
GUI, alarm handling, logging
V. Boudry DCC status and [ fort 2
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DAQ2 test benches

= Meeting 12/12/2008 in DESY: needs of various groups

= 1 bench in LLR: D. Decotigny
» DAQ PC + ODRv2 end-February

= now: PC + DCC pre-proto

= USB access to DCC proto-0 v
= DCC auto-sending (DIF/LDA)

= scripting (python ?)
= to be used for ECAL tests (See D. Jeans talk)
= test with USB connection on DCC & DIFs

» test readout with ODR + LDA (or emul) of a few DIF's
» integration of all DOOCS components

= LCIO data writing

= Event display

= Database integration with LCDB (MySQL based)

= Slow Control
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Data Flow & expected rates

N DIF/LDA N DIF/DCC LDA-DIF Dclk LDA-DIF FLUX LDA Dclk LDAFLUX |ODR FLUX Disk Flux
[MHz] [MB/s] [MHz] [MB/s] [MB/s] [MB/s]
10 9 80 10 1000 125 1000 170
Detector DHCAL Evt Size Mem Size
20B 0,31
Mode Calib/Noise  Calib/noise  TB Number of hit ASICs
Single Burst Single
Acqg Mode |\ asicior 48 18 o] for 100 Gev n
|
ASIC 20 B 2560 B 20 B 2560 B 2 560 B|LC-DET-2004-029 Y
. e R/O time 1 64 us 8192 us 64 us 8192 us 8 192 s|Mean 4.8
Limiting =9 RrOtime ALL 3072 us 393 216 us 384 us 49152 us 49 152 us|sigma 2,6
Fa ctor DIF 960 B 122 880 B 120 B 15 360 B 15 360 B|+30 /4128 549
R/O time 96 us 12 288 us 12 us 1536 us 1536 us
LDA w/o DCC 9600B 1228 800B 1200B 153600B 153600B
R/O fime 77 us 9830 us 10 us 1229 us 1229 us
DCC 8640B 1105920B 1080B 138240B 138240B
R/O time 864 us 110 592 us 108 us 13824 us 13824 us
LDA w/ DCC BBE400B 11059200B 10800B 1382400B 1382400B
R/O time 691 us 88 474 us 86 us 11059 us 11 059 us
ODR 17280B 2211840B 2160B 276480B 27648B0B
1000MB/s 17 LS 2212 us 2 us 276 s 276 us
Disk 17280B 2211840B 2160B 276480B 27648B0B
170MB/s 102 us 13 011 us 13 us 1626 us 1626 us
Expected
Max R/O time 3072 us 393216 us 384us 49152us 49152us| : .,
speed Min Freq 0,33 kHz 0,00 kHz 002kHz  002kHA| overkill for RPC
Min. evis Fre 0,33 kHz 2,60 kHz 2,60 kHz
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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 —» use in June TB ?
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pre-proto

Daughter board

MEMORY,
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