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Flussigargon-Kalorimeter (LAr) im ATLAS Detektor
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(L) et Flussigargon-Kalorimeter im ATLAS Detektor

25m

LAr hadronic end-cap and
h forward calorimeters

Toroid magnetfs LAr eleciromagnetic calorimeters
Solenoid magnet | Transition radiation fracker
Semiconductor tracker
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(L) et Flussigargon-Kalorimeter im ATLAS Detektor

« Absorber: Pb; Active: Liquid Ar
« 182468 Detektorzellen

e 4 Schichten mit untersch.
raumlichen Auflésungen

LAr hadronic
end-cap (HEC) =,

e Auslese aller 25ns

e speist den Level-1 Trigger

LAr eleciromagnetic
end-cap (EMEC)

LAr electromagnetic =

barrel &7 '
LAr forward (FCal) g™
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Phase-l Upgrade am LHC / ATLAS / LAr
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High
LHC / HL-LHC Plan Luminosity
LHC
) LHC
Run 1 | | Run 2 | |
LS1 EYETS 14 TeV 14 TeV
] 1314 Tev energy
splice consolidation injector upgrade o Sto7x
8 TeV button collimat Poi cryolimit HL-LHC installati nominal
7Tev e s B R |

2012 2013 2014 2016 2017 2018 2019 2020 2022 2024 2025 2026

radiation
damage
. . 2 x nominal luminosity q ;
75% experiment nominal luminasity | | experimentupgrade | | —— 1 experiment upgrade
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luminosity |

30 fb" 300 fb* laminastty
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» Steigerung der Auflosung des Triggers
* Hohere Granularitat und longitudinale Zelleninformation im Level-1 Trigger

ca.6000TT ca. 35000 SC

Layer 3
AnxA® = 0.1x0.1

Super Cells

Trigger Towers

AnxA® = 0.1x0.1

Layer 2
AnxA® = 0.025x0.1

Layer 1
AnxA® = 0.025x0.1

Layer 0
AnxA® = 0.1x0.1

2
Bsp.: 70GeV Elektronen-Schauer
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leistungsfahigere FrontEnd- und BackEnd-Elektronik

Front End Crate

Readout HLT/DAQ

Front-end
Board (FEB)

Central Trigger

|

Trigger Tower : Tower Builder
(legacy path) , Board (TBB)
1
| |
Super Cell ! :
(new path) ! i
‘ I
! '

I I e e
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Phase-l Upgrade am LAr

leistungsfahigere FrontEnd- und BackEnd-Elektronik

29.03.2017
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leistungsfahigere FrontEnd- und BackEnd-Elektronik

Front End Crate

Readout HLT/DAQ

Front-end
Board (FEB)

Central Trigger

|

Trigger Tower : Tower Builder
(legacy path) | Board (TBB)
1
\l
I
Super Cell :
(new path) i
:
I

T SR (L
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LATOME Hardware & Firmware
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 LAr Trigger prOcessing MEzzanine
* ARRIA-10 FPGA, 48 RX/TX 10GBit Fibers

Flexible
plastic cable

path ERE
Licals
EX Data @90MH)| 1cb€:qi_ rax
| [ATLAS Event-TDAG)
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ey | PP vty 4 Se
IADC Dat a@40MHz )| 2 . High Speed Links nsors 1 3 &
| AM 3= [ ] ipebugene)
=] il GBT
; o —
Heatsinks : uPOD + FPGA Hishpeed ke g | &
7y [
pe FPGA R | arcaswitches
wrooms ol I TIOEL  —r ] scemac
ryer oy i cerrhe T = o i
High Speed Links chz ||
AMC [ 1y 0vaoGee | 8
cefila i 3
L1Calo 1 I‘l GhE E
— : L b |
EX Data @40MH)| 1 GhE [s=2 H cht
LTos - - 15hE 5
IADC Dt a@A0MHz) |[48 R fnke] (o) High Speed Links - LERE 1GbE 3 ATCA Switches
AMC ] switch | ™ i
witcl "
i BE chz | - | 0P8 Configuration,
16bE i
- . G [weemonoring
ageabz)[[Fa retisia] (ot - - @
] e . —
—_ w POk [l PME ATCA Shell Manager
b e ATCA IPMC B‘ IATCA Management,
AMC [ Monitorigl
power Power i ATEA Shelf Powwer 43V
—_—

48 -> 4x12 ribbons with Front pqne[ with

individual fibers 4 MTP connectors
LATOME Prototyp ATCA Blade
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LATOME Firmware / LAr-BackEnd-Elektronik

29.03.2017

modularer Aufbau

* internationale Entwicklungsbeteiligung

l

LVDS

GBT

XAUI

DDR3

TIC

— 320MHz xcvr ——>4— 320MHz TTC —>4——— 240MHz

48%5.12Gbps 48%11.2Gbps
—
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Systemtests der LATOME-Firmware
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Systemtest MO

GBT XAUI DDR3

TDAQ/Monitoring

— 320MHz xcvr —r4——— 240MHz " ——————— — — — — — — 280MHz xcvr — — >

=

48%5.12Gbps 48%11.2Gbps

s

IPBus controller

GbE
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Systemtest M1, M2

LVDS GBT XAUI DDR3

TTC TDAQ/Monitoring

_______ — — 280MHz xcvr — — >

48%11.2Gbps

s

GbE
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LATOME Firmware / LAr-BackEnd-Elektronik

Systemtest M3 (3.4.-7.4.17 @ CERN)

29.03.2017

LVDS

GBT

XAUI

DDR3
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schematischer Aufbau von M3

LArC

LATOME A Vorbereitungen zu M3
Inject, Read and Check

x48
Run user code

1 Ghbi {"
miniFELIX ] Provide the clock
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Input: simulierte Daten des AREUS Frameworks (ROOT-Format)

digits_out_sequence_cnt —_— Y ILE_LUL_ QTS TG
2 r Enties 5999 > r Enties 5999
2 L [ L
o550 — Mean 3318 G, L Mean 1671
C Std Dev 1729 o 8 StdDev 2449
200 -
C 6
150 — N
- 4
100 B
- 2
50_— :
Z” s 0 bl MM Ikn,u.l.admlﬁ;ﬂ
0 L
50 20
T T T T T T Eroovovo b v b b e by e b
1200 1300 _ 1400 _ 1500 _ 1600 _ 1700 _ 1800 1200 1300 1400 1500 1600 1700 1800
BC BC
digitalisierter Raw-Input gefilterter Output
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Virtueller Netzwerk Router, Transport der simulierten EMB Daten in die Hardware

AR,

(cocotb is blocking the simulation until SocketServer receive a message)

simulation flow

cocoth
{Python)

VHDL f firmware

IF/TCP
(Port = 1024)
tunnel raw
TAP packets

simulation |« AvalonSTDriver_ipctrl |[€—  SocketServer
(Modelsim)
| AvalonSTMonitor_ipetrll | SocketTransmitter
29.03.2017
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ANEEEE T 3
..... - ey
network flow control flow
(if network capabilities were set once, it can run without root permissions as a permanently service)
Virthet_Handler ControlHub €
TCP
(Python) »| (CACTUS) > Slow(.;rontrol
Linw Kernel | Serendip
i thon
SocketTransmitter {«—| l«—| TAPReceiver [€— TA&';;}:E?E uor I
Router/
Filter e
- serSpace
»| SocketServer —| —» TAP-Transmitter | ICMP... > e.qg. ;ing
Selftests
Wireshark
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Output
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BACKUP: Final Systemtest

29.03.2017

Optical splitter
144

x48

LArC

LATOME

LATOME

LATOME

LATOME

LArC

LATOME

LATOME

LATOME

Inject & Read carrier

10 GbE

Data monitoring

LArC

LATOME

LATOME

LATOME

LATOME

miniFELIX

LArC

LATOME

LATOME

Carriers running
oo M user code

LATOME
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15/1042016 + Power management of the boards

« Recover the TTC clock with LArC up to LATOME v1 (FW needed to  IPMC soft ready (no Test of clock for LAIC, « 1LATOME v1

10/02/2017 via IPMC working (up to ~5/6h of be ready). Running: 1 LArC + 1 LATOME v1 + 1 Felix (TTC only) Test other online sw LATOME with FELIX « 1LAICv2.1

run) done in the ATCA crate moved from building 104 to EMF. needed) — power the « 1 pseudo-FELIX

« Clock recovered from FELIX with board properly « 1 PC (felix) on GPN

some jitter (not annoying for BE, « ATCA crate

but for FE)— to be investigated « 1 PC with a screen (to

with FELIX group run quartus, vivado...).

on GPN

+ 1 switch for ATCN

142048 « Reading/Writting of LATOME and « Board configuration: hw, some mapping and some calibration « Partition Read and write in + 1 switch ATCA
15/03/2017 LArC registers via IPbus validated parameters via Largonline "EMF_Phasel"  registers
« Read board status: read some status registers with GUI
« hw config: OKS
« mapping: OKS
Ongoing | H442046 - « DCS: understand how to deal with DCS and get monitoring info (T, V, Determine critical +1 PC running DCS software
24/03/2017 | histograms) FPGA parameters to be
monitored by DCS (via
ATCA)

31/03/2017 inject LTDB data into B, B compute Et and send FEX datato A (via  check data (pulse)
UPods), check that data injected and read by A are OK via base Compute Ex
interface (1 GbE) Read and check

« Power and thermal tests (test by varying the number of samples FEX data
used for the ET computation)
« Overnight tests

3
- 154212016 - « L1A, Trigger Type and BCR decoding LTP program to

« Decoding of TTC
14/04/2017 (+possible other TTC commands) [GET down flow] generate different « Check of time
« Check time alignment (BCR in injected data compared to BCR from  Trigger Type alignment (put by
FELIX) hand some delay
in the FW)

' - 11202016 - . FEX test: 1 LATOME inject & read (A) + 1 LATOME operating (B), A Read FEX data + Generate LTDB  +1 LATOME v1
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- 15/0H2017 | - + Readout TDAQ data with FELIX to local disk [Offline analysis of GBT link fully FELIX-PC (felix-02) in Testbed
28/04/2017 (+possible other TTC commands) [GBT up flow] data] bidirectional +1 PCwith10 GhE
= BUSY test (o be discussed with L1CALO)
= Stress test: run >100 kHz to see the freq. max (need some basic
"HLT" to write on disk only reasonable amount of data)

- 15042017 - - Readout monitoring data of operating LATOME through 10 GbE Develop readout via fabric readout
12/05/2017 (fabric interface), write on disk. push mode? (pull mode

. . may be less efficient)
To be determined: which data we want to monitor

Ho2/2017 - = LATOME v2: redo up to M6 with LATOME v2 Constants read from User code fully 1 LATOME v2
19/05/2017 = Fully functional user code (use all constants, complete mapping) DB functional (operating)
1 LATOME v1 or v2
(I&R)

- 8/02/2017 - - Operate 2 LATOME (can be done first with v1 in case v2 is not yet = 2 LATOME (operating)
26/05/2017 ready), check time alignment + 2 LATOME (I&R)
- 18022017 - = Operate 4 LATOME = 4 LATOME (oper.)
09/06/2017 = Test time aligment: use fibres of different length? (or simply put « 1LATOME (I&R) [can
some delays in FW) also use 2 other
LATOME v1 to read in
total 3 operating
LATOME]
= 2LAIC

1 optical split. 14

i
. .

M10 - - - Operate 2 carriers (8 LATOME), 2 TTC to test delay between them « 8 LATOME (operating)
280212012 . 2 LATOME (I&R)
5 « 3LAIC
' - 2 optical split. 1-4
« 2FELIX

15 LATOME (12
operating, 3 I&R)
4 LArC

Full setup running in an ATCA crate:
= 12 LATOME v2 running fully functional user code (e.g. compute Et +
saturation detection) 3 optical split. 1-4
= 3 LATOME emulating LTDB + FEX (+3 optical splitter) 1 PC running DCS
= mini Felix reading TDAQ data (warning: only 4 GBT links whereas 5 software
needed for 1 carrier + not all GBT links can be tested together) 1 PC with 10 GbE for
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