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Overview

® HMPID commissioning - Equipment distribution/ connection.
e HMPID performance at 100KHz of trigger rate.
e HMPID software integration to O2 framework.

® Conclusions.




HMPID commissioning - Equipment distribution/connection

EQUIPMENT-# CROC-# PCI Addr Channel SIU (SN) JTAG (IP) LOCAL Host Name
O-LEFT 1 3b:00.0 0 03027 10.160.128.67 HMPID-P2-JTAG-OL.cern.ch
0-RIGHT 1 3b:00.0 1 03029 10.160.128.64 HMPID-P2-JTAG-OR.cern.ch
1-LEFT 1 3b:00.0 2 03038 10.160.128.63 HMPID-P2-JTAG-1L.cern.ch
1-RIGHT 1 3b:00.0 3 03039 10.160.128.62 HMPID-P2-JTAG-1R.cern.ch
2-LEFT 0 af:00.0 0 03028 10.160.128.57 HMPID-P2-JTAG-2L.cern.ch
2-RIGHT 0 af:00.0 1 03034 10.160.128.65 HMPID-P2-JTAG-2R.cern.ch
3-LEFT 0 af:00.0 2 03025 10.160.128.66 HMPID-P2-JTAG-3L.cern.ch
3-RIGHT 0 af:00.0 3 03033 10.160.128.61 HMPID-P2-JTAG-3R.cern.ch
4-LEFT 2 d8:00.0 0 03035 10.160.128.55 HMPID-P2-JTAG-4L.cern.ch
4-RIGHT 2 d8:00.0 1 03030 10.160.128.56 HMPID-P2-JTAG-4R.cern.ch
5-LEFT 2 d8:00.0 2 03036 10.160.128.68 HMPID-P2-JTAG-5L.cern.ch
5-RIGHT 2 d8:00.0 3 03037 10.160.128.58 HMPID-P2-JTAG-5R.cern.ch
6-LEFT 2 ds:00.0 4 03032 10.160.128.59 HMPID-P2-JTAG-6L.cern.ch
6-RIGHT 2 d8:00.0 5 03026 10.160.128.60 HMPID-P2-JTAG-6R.cern.ch
Using the JTAG :

. We need around 4 min to upload the firmware to all readout Cards.

. We need around 14 min to program the flash off all readout Cards

The programing operation is made in parallel !!!

After the Power On cycle the booting FPGA process need a few seconds.

Data acquisition :

: The communication with all the channel was tested successfully.
. The data taking and local store was tested using LTU trigger.

The HMPID electronic is working in the RUN3 environment !!!
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HMPID performance at 100KHz of trigger rate, P2.

One year ago the theoretical expectations of doubling the readout frequency was proved at Lab581.
HMPID electronics work stable at 100 kHz trigger rates throughout different percentages of
occupancy.

ALICE-HMPID plenary meeting CERN —14/12/2018
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/ HMPID performance at 100KHz of trigger rate, P2. \

BUSY TIME (us) vs OCCUPANCY (%)
3500.00
100% 40% 10% 4.00%  0.40%  0.20%  0.01% 3000.00
OL 1843.20 61440  281.60  140.80 76.80 65.83 64.00
OR 1848.83  769.83  281.60  140.80 76.80 67.66 64.00
2500.00
1L 1843.20  832.00  281.60  135.31 76.80 67.66 64.00
IR 193577  832.00  281.60  135.31 76.80 76.80 64.00
2L 1843.20  832.00  266.97  140.80 76.80 67.66 76.80
2R 1871.37  800.91 281.60  140.80 76.80 76.80 64.00 2000.00 @
N
3L 1843.76  832.00  281.60  135.31 76.80 71.31 64.00 g
1843.20  832.00  281.60  140.80 76.80 71.31 65.83 i
-------- 3
1500.00
1843.20  832.00  281.60  140.80 76.80 67.66 67.66
5L 1880.36  738.74  266.97  140.80 76.80 71.31 64.00
5R 1843.20  832.00  281.60  129.83 76.80 73.14 64.00
6L 1847.98  713.14 23771 128.00  76.80  64.00  64.00 1000.00
6R 1843.20  832.00  281.60  140.80 76.80 71.31 64.00
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HMPID performance at 100KHz of trigger rate, P2.
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The controller of the column 23 is not working. The firmware wait for the arrive of the start column marker, then if after
a fixed numbers of clock it not arrive the firmware send an error and continue to the next column.

This loop increase the busy time for the module. We need to fix the column controller or mark the column as bad in
order to skip the waiting loop.
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HMPID software integration to O2 framework.

GitLab repository: https://gitlab.cern.ch/rarteche/hmpid-readout-software

PR ' Raul Arteche Diaz [ HMPID-Rea %

& ][ seat |%®e & # ¥ & O

GitLab

HMPID-Readout-

Sotftware
H HMPID-Readout-Software & Av s 0 YFork 0
& Project Project 1D: 71930
Details BB Add license  =0- 37 Commits ¥ 1Branch & 0 Tags 512 KE Files
Activity
Releases (@] ~ "
Cydle Analytics =
o
)
B Repasitory
O Issues 1
master hmpid-readout-software ; + ~ History @, Find file Web IDE @ - =
Il Merge Requests ]
9 - 37f450bs (@
# e @ Raul Arteche Diaz authored 2 days ago
G QOperations
B Packsges B README | @ Add CHANGELOG | | @ Add CONTRIBUTING ® Add Kubernetes duster
% Settings MName Last commit Last update
.+ - 2 days ago
B doc Upload New File 1 month ago
B python Update python/seript/LIB/ROC py, python/script/LIBROC pye, p... 1 month ago
[E1 README.md Update README.rmd 3 days ago
[2 README.md

HMPID-Readout-Software

<« Collapse sidebar

HMPID - ReadoutCard (RoC) module Python and C++ integraticn. The repository contain:
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HMPID software integration to O2 framework.

ReadoutCard (RoC) module, Python integration.

GUI Python App for readout local data taking

MPID readaout local data taking app =] JP3]

Start Data Taking

‘ Save as.. ‘ Exit

[ Verbose [ Debug

GUI Python App for Write and Read Pedestals and thresholds.

HMPID Write /Read Pedestals and Thresholds app 0] x|
Write Ped/Thr Read Ped/Thr ‘ Save as.. ‘ EXit
v Segment 1 v Segment 2 [v Segment 3 [w Verbose [~ Debug

. LODelay.py, LODelayOns.py, LODelay100ns.py, LODelay200ns.py are used to
set LO delay at different time.

LODelay.py --id=3b:00.0 --channel=0 --verbose

. L1Latency.py is used to set L1 Latency.
L1Latency.py --id=3b:00.0 --channel=0 --verbose

. WritePedThr.py is used to send to the FEE the pedestals and thresholds.
WritePedThr.py --id=3b:00.0 --channel=0 --verbose

. ReadPedThr.py is used to get the pedestals and thresholds from the FEE.
ReadPedThr.py --id=3b:00.0 --channel=0 --verbose

. RstBusy.py is used to reset the busy line.
RstBusy.py --id=3b:00.0 --channel=0 --verbose

° RstFSM.py and RstMainFSM.py are used to reset the FSMs in the firmware.
RstFSM.py --id=3b:00.0 --channel=0 --verbose

. RstTTCRx.py and RstTTCRxLong.py are used to reset the TTCRx module.
RstTTCRx.py --id=3b:00.0 --channel=0 --verbose

. DataRead.py is used to start a local data taking.
DataRead.py --id=3b:00.0 --channel=0 —verbose

=7 aliflpcom-hmp.cern.chitlp - fip@aliflpcom-hmp.cern.chi2d - Bitvise SFTP

Window Llocal Remote Upload queue  Download queue Log

4 Upload queus (2 ) Downlozd queus i=|Log

Remote files
0 =] T e /homeAlp/dan-HMP/FEE/script

E
Name

_ pycache__

LIB
FsetPah.pyc
#| crorc py
# DataRead py
@) ddg py
# GUI_Data_Read py
@ GUI_PedThr_Wrte_Read py
# L0Delay py
# LODelayOns py
# L0Delay100ns py
# L0Delay200ns py
@ Lllatency py
# ReadBlock py
# ReadPedThrpy
@) RstBusy py
# RstChannel py
@ RatFSMpy
# RstMainFSM oy
# RatTTCRxpy
# RetTTCRxLong py
# setPath py
@) stbrd py
@ sthw py
@ Write Ped Thr.py
@ ZeroCff py
# ZeroOn py

i Binary v Uz Askiffleexists v

x Download status: 29items transfemed

Size
4,09
4,05

40
124
6.733
151
7.605

61,032
1916
1.903
1,906
1.907
4,880
4153

14,849
4283
3427
4,264
4,588
4,206
4,556

242
1,344
1372

KPR
7.606
7.603

- O .4
Fitter:

Type " Date Modified Pemissions 2
File folder 07/11/201309:53  drwoererx

File folder 071172015 09:53  drweraerx

Compiled Pyt...  07/11/201909:53  nwwrwrx

Python Sourc...  07/11/2015 0953 +w{——

Python Sourc...  07/11/2019 0953 wrwr=x

Python Sourc...  07/11/2019 0953 w4+

Python Sourc...  07/11/2019 0953 worwr=

Python Sourc...  07/11/2019 0953 wrwxrx

Python Sourc...  07/11/2015 0953 -vorwerc

Python Sourc...  07/11/2019 09:53  warwrx

Python Sourc...  07/11/2015 0953 -vorwerc

Python Sourc...  07/11/2019 0953 wrwr=x

Python Sourc...  07/11/2019 0953 wrwxrx

Python Sourz...  07/11/2015 0953 -nworwoer

Python Sourc...  07/11/2019 0953 warwxrx

Python Sourc...  07/11/2015 0953 -vorwerc

Python Sourc...  07/11/2019 0953 wrwr=x

Python Sourc...  07/11/2015 0953 wrwxrx

Python Sourc...  07/11/2015 0953 worwr

Python Sourc...  07/11/2019 0953 warwxrx

Python Sourc...  07/11/2015 0953 -vorwerc

Python Sourc...  07/11/2019 0953 wrwr=x

Python Sourc...  07/11/2015 0953 wrwxrx

Python Sourc...  07/11/2015 0953 worwr

Python Sourc...  07/11/2019 0953 warwxrx

Python Sourc...  07/11/2015 0953 -vorwerc

Python Sourc...  07/11/2019 0953 wrwr=x v
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HMPID software integration to O2 framework.

ReadoutCard (RoC) module, C++ integration.

Commands line utilities developed in C++ using O2 framework. The programs call directly the functions of the
ReadoutCard library, also is possible to compile directly in the FLP machine. Source include the instructions of how to
compile it.

aliflpcom-hmp.cern.ch.tlp - flp@aliflpcom-hmp.cern.ch:22 - Bitvise SFTP - O X aliflpcom-hmp.cern.chitlp - flp@aliflpcom-hmp.cern.ch:22 - Bitvise SFTP - O hed
Window Local Remote Uploadqueue  Download queue  Log Window Local Remote Upload queue  Download queue  Log
() Browse |@Upk=admeue () Download queve (1= Log 1) browse ‘@Upk:admeue (3 Download queve (i Log
Remote files Fiter: || || Remote files Fiter: \
@© o BY o ) | Momep/dagHMP/FEE/sS - @ 0 B3 o T @) /nomeip/dac-HMP/FEE/Lin - E -
Name Size  Type Date Modified Permissions 0 Name Size Type Date Modified Permissions.
L CommandLineities 4,036 File folder 0720953 drverart || CommandLineltities 4096 Filefolder 07A1/201909:53  drwarsrx
(€] BarHammer 2152 CHeader So..  07/11/20150553  +wrt- [ hmpid program-dma-bench-v14 1163640 Local Disk  07/11/201903:53  -rwrar
c] Commonth 1449 CHeader So.. 07/11/20130353  fwr—r— [ hmpid-Read-PedThrv14 451032 Local Disk 191172019 03:16  warwrc
€| Optionsh 21 CHeaderSo.. OWTI/Z2010035  wrr ] hmpideset-channsl-v14 419152 localDisk  19/11/20190916  -rarwrsc
g g;“‘:;—:'“‘ f& g :::Z: - g 1 1%13 gg e | hmpid+oc-bench dmav14 1170336 LocalDisk 191120190816  -rwwirxc
I§| Co:man o 1I918 o . 07/11/2019 09:53 - D hmpid-Write-Ped Thr-v14 475,480 Local Disk 19411/201909:16  nwoarwer
. ' ' D hmpid-Zero-Offv 14 435408 Local Disk 19/11/2019 0917 rwsrwerx
€] LoadPedThr.cpp B0.964 Co Source .. 1S/TI2D1S 0810 rwer- [ hmpid-Zero-Onv 14 439392 Local Disk 19/41/2019 0316 -rwrvisrs
|¢’| Options.cxx 6525 C+=Source ... 07/11/201909:53  +w+—r— P : :
|§| Options_old .cxx 6,355 C++Source .. 07/11/20150%53  +wrr-
|§| ProgramConfig.cox 6,126 C++Source ... 07/11/20190953  twrr-
|§| ProgramDmaBench cxx 45,395 Cs+Source .. 1911/201909:11  +wrr
\&| reset_channel.cpp 3562 C++Source .. 19/11/20150%11 +wir-
|§| stbrd.cpp 6513 C++Source ... 07/11/20190953  1wr1-
|§| stbwr.cpp 7522 C++Source ... 07/11/20150953  +wor-
|§| UploadPedThr.cpp 19,779 C++Source ... 19/11/20190%12 1w+
|§| ZerolOff .cpp 11,877 C++Source ... 19/11/20150%12 1w+
\&| ZeroOn.cop 12003 C++Source .. 19/11/20190%13 +wi—-
D croc.cfg 1.245 CFG File 28/11/20191558  rwrw-—
8 flp+mp-data_taking sh 6.375 SH Source File 05/12/2015 2247  wrwr—
|!1| flp-hmp-tocls-compilation.sh 3645 5H Source Fle  07/11/201910:16  rwrxrx. v

G [matosat | Bnay - FzAskffleedss v oo Do |(A)Adostat | Bnay - U5 Askifiesdss v o oo

x Download status: 29 tems transfemed = Download status: 29items transfemed




/ HMPID software integration to O2 framework.

Software used during the detector commissioning.
Basically, three command line utilities are used in this phase.
*  hmpid-Write-PedThr-v14 --verbose --id=3b:00.0 --channel=0

* hmpid-Zero-On-v14 --verbose --id=3b:00.0 --channel=0

* hmpid-roc-bench-dma-v14 --verbose --id=3b:00.0 --dma-channel=0 --no-errorcheck --data-source=FEE
--to-file-bin=/tmp/data_on_OL.raw --bytes=100M

Ansible role was prepare at aliflpcom-hmp.cern.ch

aliflpcom-hmp.cern.ch.tlp - flp@aliflpcom-hmp.cern.ch:22 - Bitvise SFTP o
Window Local PBemote Upload gueue  Download queue  Log
Q Browse @ Upload queue (‘%} Download queus Log

Remote files Fitter:

®© B ) {5 | /homeMip/dag-HMP/FEE - -

Mame Size  Type Date Modified Permissions

| | corfigurationFiles 4,09 File folder 07/11/2019 09:53  drwsrarx

,_,!, Lirux 4036 Filefolder 191172019 0917 drwsr-=erx

,_,!, script 4096 File folder 071172019 09:53  drwsr=rx

src 409 File folder 28/11/2019 15:49  drwsrxr=
|| Utility 409 File folder 09/12:2019 14:19  drwsrxr=
(A) Auto start | Binay  ~ g Ask if file exists -
= Download status: 29items transfemed
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HMPID ReadOut tools

aliflp-hmp.cern.ch.tlp - flo@aliflp-hmp.cern.ch:22 - Bitvise SFTP — O >
indow Local Remote Upload queue  Download queue  Log

Wi L
Qamwse & Upload quee (%}Domioadw Lag

Remote files Fitter:

® B ) (s  /homeAip/dag-HMP/FEE/Utiity - -
MName - Size Type Date Modffied Permissions &
|_]| pedfile 4,09 File folder 24/06/2019 2015 drwsrar«

|_]| peds 4,09 File folder 140972019 16:39  drwsrar«

[Hz]4_2 zip 467,220,441 7z Archive 1011220191754 w1

!'I convertAll.sh 226 SH Source File 101220191239 wraorx

ﬂ hmpCheck PedThr py 5,807 Python Sourc... 20/05/201917:43  -nwsnworx

ﬂ hmpConvert Raw File py 6,142 Python Sourc... 25/11/201917:03  rwurar=x

ﬂ hmpConvert RawFile3-1.py 6,375 Python Sourc... 06A127201917:54  pwerarx

ﬂ hmpConvert RawFile3-2 py 6,380 Python Sourc... 10412720019 09:40  -pwoerarx

ﬂ hmpConvert RawFile3-3.py 5585 Python Sourc... 10A127°201911:38  +wor—-

ﬂ himp DisplayMapRun3-1.py 21,316 Python Sourc... 091220191508 -rwoerrx

ﬂ himp DisplayMap Run3-2 py 21,321 Python Sourc... 10272009 09:41  rwsrrx

ﬂ himp DisplayMap Run3-3.py 20502 Python Sourc... 1012720019 11:38  +wwer—r—

%] hmp DisplayMap Run3.py 21,363 Python Sourc... 0970520151530  -rescrwarx

%] hmp Dump ThrPedFile py 2533 Python Sourc... 26706720159 2026 rwxrwarx

fl hmp EventMonitor.py 26,264  Python Sourc... 02/05/2019 Z2:38  -nwrwarx

fl hmpReadRawFile py 12313 Python Sourc... 04/09/201903:31  wxrwarx

ﬂ hmpReadRawFile3-1.py 9,894 Python Sourc... 051220191754 pwurarx

ﬂ hmpReadRawFile 3-2 py 9,948 Python Sourc... 10122019 09:40  -rwrar=x

ﬂ hmpReadRawFile3-3 py 10,765 Python Sourc.. 11712720159 10044 nwnoerarx

ﬂ hmpReadRawFiled py 8408 Python Sourc... 06A2720191221  pwararx

ﬂ himp ThrPedBuilder py 2782 Python Sourc... 180972019 10:52  -rwoerworx

ﬂ hmp ThrPedCheck py 2588 Python Sourc... 02/05/°20019 2238 -rwrworx

il hmp ThrPedCompare py 3604 Python Sourc... 02705720019 2238 -rwsnworx W
7 Download |(A) Auto start | Binary - [ Ask ffile eists -

x Download status: 3 items transfemed

Remote selection: 1 file (4.48 MIE)
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HMPID ReadOut tools

*  hmpReadRawFile3-3.py : program to read raw files, check errors and display the file
contents

hmpReadRawFile3-3.py <inputRawFile> <verbosity>

<Verbosity> =-1..9

. hmpConvertRawFileS—3.py : program to extract from raw files the values of PAD charges in
ASCII format

. hmpDisplayMapRun?)—?).py : program to generate a PAD map

hmpConvertRawFile3-3.py <sourceRawFile> <destinationFile> <verbosity>
<verbosity> := 0,1

Example of output:

# HMPID RUN3 Event dump : v.1.1 - A.Franco 6/11/2019

# Column Dilogic Channel Charge [Column == -1 -> Start of Event]

-1 2017 34546 34546 0 4294967295

X HMPID PADs Map — m] X

110100
111109
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The VHDL firmware

® The old RCB FPGA firmware was written in AHDL (Altera Hardware Description Language).

The current firmware is written in VHDL but conserving the same architecture.

ReadOut
siv _
foD[31..0] ut - ¥ fbD[31..0]
foCLK CLK DATABUS_ADD[12.8]
foBSYn EPGA s DATABUS_ADD[7.0]
fhTENN J INTERNAL 1 &_BusY
fhCTRLD = . r FIFO CLK \—— SEG_CLOCK (20MHz)
fDIR LOC_CSn
FIBENR LOC_Rn/W
filFn || s RESETn_TO_SEGMENT
IN_RESETn
_ .
e 4 RESET
[
TTC ]
ch[u..o] —_—* L2 PULSE DDLCTRL
po[3.0] —————— Contral Block
D [7..0] | — -
. TTC
SAL7-0] 1 | comunicaTion
BCNTSTR ————— &
L1 | . & HEADER
D_Str ———————————»
CLK40DESL —— 1 &
A
TTC_READY . BUSY i BusY
CLE40 PLLO
TTC_RESETn
ez ———— 1 »
BACSTSTR. e
CLK160
_
P — LO_INT
5
LO_TO_COLUMN SEG_TRIGGER EG1
wovos (L) Lo 1 sec { sesz
LOVETO - .§\'EGB

® The DDL controller is finish, some new requirement could be include if is needed.

¢ The final version of the TTC communication module is going to be finish in the first month of 2020.

Raul Arteche Diaz

4




4 N

Conclusions

* The HMPID is working in the RUN3 environment with very good performance.
* We have the necessary software tools, to continue it integration to the rest of the O2 framework.,

* More analysis need to be done in the acquired data in order to know better the status of the

electronic and plan any intervention if is needed.

* More job is coming!!!.




