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Ar

25m

Tile calorimeters

" LAr hadronic end-cap and
forward calorimeters
Pixel detector

LAr electromagnetic calorimeters

Toroid magnets

Muon chambers Solenoid magnet | Transition radiation fracker
Semiconductor fracker
7000 tons .
88 Million channels g
3000 km of cables
2T solenoid angulax dlstance:

AR = [An? + A¢?

Toroid (B ~ 0.5T in barrel;~1T end-cap)
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@k ATLAS Liquid Ar Calorimator A Loid A
° Calorimeter
L I i 12m
LAr hadronic 0 A
end-cap (HEC) =
: L
4 | |
<y
LAr electromagnetic _ /
end-cap (EMECQ) j
LAr electromagnetic
barrel f
v
4000 tons

LAr-Pb EM calorimeter (|n|<3.2):
e e/ytrigger, identification; measurement v' EM Barrel : (Jn]|<1.475) [Pb-LAr]

* G/E~10%/\E ® 0.7% v' EM End-caps : 1.4<|n|<3.2 [Pb-LAr]
e Granularity: 0.025x0.025; 22X, v' Had.End-cap: 1.5<|n|<3.2 [Cu-LAr]

* 3 long. layers + presampler(0 <|n|<1.8) v" For. Calorimeter: 3.2<|n|<4.9 [Cu,W-Lar]
e 180x10° channels
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Cellsin Layer 3
abxan = 0.0245%0.05

NN

- CellsinPS
A<Ad =0.025%0.1

Energy measurement
- Energy scale of 0.1% upto 300 GeV
- Sampling term should be < 10%
- Constant term should be< 1 %
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ALTAS Liquid Ar
Calorimeter

ATLAS Preliminary
}

{s=7 TeV, [Ldt=4.8 fb”

{s=8TeV, |Ldt=20.7 ft"
' |

Data S/B Weighted
Sig+Bkg Fit [ml_=126.8 GeV)
Bkg (4th order polynomial)

100

110 120

Photon/Jet separation

- Jet rejection factor of 5000
- 1 and photon separation

150 160
My, [GeV]

140

Angular resolution
- 50 mrad on theta

—>190,000 ch!




Energy ' — _
- Energy scale of 0.1% upto 300 GeV
- Sampling term should be < 10%
- Constant term should be< 1 %

SR BT L.
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Photon/Jet separation

I ARTIEH>yy & 4%
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TON 22 ALTAS Liquid Ar
Calorimeter

ATLAS Preliminary

{s=7 TeV, J'Ldt=4.8 fb!

{s=8TeV, |Ldt=20.7 ft"
' |

+ Data S/B Weighted
—— Sig+Bkg Fit [ml_=126,8 GeV)

Bkg (4th order polynomial)

H-vy

100

110 120

- Jet rejection factor of 5000
- 1 and photon separation

M,=125GeV,

150 160
m,, [GeV]

140

Angular resolution
- 50 mrad on theta

—>190,000 ch!
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Calorimeter

outer copper layer

inner copper layer
PP kapt%n

outer copper layer

20 (2.

stainless steel

i I I y y |
-100 [} 100 200 300 400 500 G0 TO0 SO0
1 (s}

g(t)(a.w)

The triangular current signal is pre-
amplified and shaped (bipolar filter,
CR-RC?), then sampled at the LHC
bunch crossing frequency (every 25
ns) and digitized

7100 0 100 200 300 400 500 600 700 800
t (ns)

The peak of the ionization current is
proportional to the energy released in LALY.
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T = IFE EIE = Tl
@é | ] 132 Eﬂ"ﬁ, Ny l . ALTAS Liquid Ar
Calorimeter

e WILANELRYES,

80 I
60 Injected Energy (GeV)
< Calorimeter response
() 40 L _'I |
200 B e, .
z N e
5 O ot el 'R
LE -20 e o : _________
-40 * - |

0 50 100 150 200
Time in bunch crossing (25 ns)

ARYA—=RELT

FLOLWIRLF—F Phase-1(2018-19)
IELWMIASH T - Trigger upgrade

A TEZITNIEESE0, Phase-11(2023-25)
(LHC(i25~50nS-EB:L1EI;r<) - main readout upgrade
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LHCIE A& 51 |2

202FFTHT—43

Vs

= 7~8TeV

Bunch spacing: BS =50 ns

Luminosity: L ~6x1033cm2s!
Pileup: u~ 20

HiggsHlFDFE R

8 TeV

2012

nominal

luminosity 75%

LS1

splice consolidation
button collimators
R2E project

L ~6x1033cm2s?

experiment beam pipes

BS=25~50ns
u~20
13-14 TeV

nominal luminosity

———

L

injector upgrade
cryogenics Point 4
dispersion
suppression
collimation

experiment upgrade
phrase 1

Phase-I (2018-2019)
fJA—ILFDiE
FrontEnd: ~ 120 boards
BackEnd :
channel#X:

~ 30 boards
38400

L ~2 x103*cms
BS =25 ns
u~ 60

14 Tev

LAr Calorimeter upgrade

Y. Enari 8

ALTAS Liquid Ar
Calorimeter

Phase-Il (2023-2025)

Main readoutDBANEZ

FrontEnd:
Backend :

~ 1600 boards
~ 300 boards

channel#{: ~ 190,000

-1

LS3

cryolimit
interaction
regions

I T T
diat

damage

2 x nominal luminosity A

— |
}_————_ 1

HL-LHC installation

experiment upgrade phase 2

L ~5x103*cm2s1?
BS =25 ns

u~ 140

5to 7 x
nominal
luminosity

——
TN T T
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ALTAS L qu id Ar
Calorimete

9

e Phase-l upgrade: b ') i —3FcH L (D 1EmR
— FTEIME

—%Lmu LA LEFALIE

BRT—2BEOEOHDTXMNKR—F

Phase-Il upgrade® 75 >
c T &H
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@é |\ U E) II: L/ G) i%lé gﬁ ALTAS Liquid Ar
Calorimeter
IE;U( - 0.1 x0.1 0.025 x 0.1
— tower size:pxn = 0.1x0.1
— EMpartCT12MD% J— ¢ n :> |
- 71 AJESEE 2T (70m)
S ,,
— it A [ segment
— Fine segment Level-1 ™~ -
- HORW 200_% ATLAS simulation
- Digitize L 7= l|§$& - 180;—‘+’ BS =25ns, L =1x1034cm2 st
-filtering 7 )L 3 1) X L < :ig; ++ — @ Nonisolated L1
% 120 ++ : ::Z::::j ::1 and R >0.94
- ATLAS simulation ® 100 ++ v Isolated L1,R 5094
— 80‘i «H, + and EL5%.<0.8 GeV

25 I | 30 I I | 35 | 40 = S "" = S5 ==== == =5 EEE
L1 EM E; [GeV]

R,=— High luminosity THET>25 GeVD
M)A —5EE %20 kHzIZHIHI T 5,
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A
T — K
L /\ 1=
- Ll G) - ]5 (Super Ce”) ALTAS Liquid Ar
Calorimeter
LAr EM Barrel
n =0 Trigger Tower (AnxA¢p=0.1x0.1) Super-Cells:
60 CellsinaTT AnxA$=0.025x0.1 in Front, Middle
_ AnxA$=0.1x0.1 in Presampler, Back
- EM Sampling-3
& Back: 2x4
&t (AnxA$=0.05x0.025) EM Sampling-3

Back: 2x4
(AnxA¢$=0.05x0.025)

EM Sampling-2
Middle: 4x4
(AnxA$p=0.025x0.025) EM Sampling-2

v I e b Middle: 1x4
LU ~gomaes EM Sampling-1 (AnXA¢=0.025x0.025)
— Front: 32x1

(AnxA¢=0.003125x0.1)

EM Sampling-1
s Front: 8x1
{ (AnxAp=0.003125x0.1)
EM Sampling-0
Presampler: 4x1 n
(AnxA$=0.025x0.1)|
EM Sampling-0
Presampler: 4x1

(AnxA¢=0.025x0.1) T)

n

Presampler " (Front (Middle h Back

SC_layer=0 SC_layer=1 SC_layer=2 SC_layer=3
SC_region=0 SC_region=0 SC_region=0 SC_region=0
SC_eta=0...13 [An=0.1] SC_eta=0...55 [An=0.025] SC_eta=0...55 [An=0.025] SC_eta=0...12 [An=0.1]
SC_region=1 SC_region=1 SC_region=1 SC_eta=13 [An~0.05]
SC_eta=14(15) [An~0.1(0.12)] SC_eta=56..58 [An=0.025] SC_eta=56 [An=0.075] SC_phi=0...63 [A¢=0.1]
SC_phi=0...63 [A¢=0.1] SC_phi=0...63 [A¢=0.1] \ SC_phi=0...63 [A¢=0.1] Y,

T AU LD EZE101EIZ
0.1x 0.1 M5EELIZ10 Super Cell (SC)
PreSampler®M 5 1 SC. Front&EMiddlemMi54SC. Endhis1SC



Y. Enari 12

@E LAr Electronics Phase-l upgrade ATAS Lid A
= Calorimeter
/ Front End Crate \

Read-out HLT/DAQ

Front-end J
Board (FEB)

>

Central Trigger

[—=-—-

Tower Builder Calo Trieeer |
Board (TBB) g8

gl B

2018 FE(ICHFHT LKEA IS /X— H
BEXIFCOE,DEHEREZFZLTLNS,
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FrontEnd T I/jF(Phase'l Upgrade) ALTAS Liquid Ar

Calorimeter
ZZE BRI B DIES % Digitize. Back-End(BE)(ZiX 5,
A A R— K & Mezzanine CHRERL
. Mezzan\in_e Statistics
7T Ds Z Eﬁ%f‘?ﬁ j?u\ 320 Super cells / board
— uper Ce ~ANnalog sum ==
. AL £7|—;‘_ g ° ﬁﬁ? E;j] : \\<130W/board
- ASIC (ADC) IMUR—K: 1248
B' klzb(‘jt' 4(2‘)"”_{ 2§53 (5.4Gbos) Fiber to BE: 4 x 12 ribbon fiber
— ackend™ — . S —_— 3L s .
TOTE P BRE IR E: 5 Gbps / fiber

Preliminary 3D Model of LTDB with
Analog Mezzanine

Main Contributor
BNL, Columbia, SMU,
Pittsburg, Grenoble
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. BackEnd T L & (Phase-l upgrade) R

= Calorimeter
= ~ — txv3 . .

1ZZ: FrontEndMoDT—R2Z32THIY . FilteringD£.
R —_ ;e A -—
IRILT—ITHRE  Level- 1R H—I[T1E S,
'd@ LDPB Today Architecture %
TTC, Busy. . ..
faik 1l H cor, | | Others 277 Statistics
&n = =] 1= ] Data flow: 24 Tbps
X | |AMC mirrece B = - 12bit ACD, 40 MHz.
' | | | ponorng s 106b | £ AMC takes care 1 FE boards
LIDR P[] S YOV gy B E 1
EJF "v’[uniturdf_ltaI 24. é*j zizil?ﬂmg 9 AMC 124 1:&
R ) ‘1 1 10GoE| 2 Carrier board : 4 AMCs
LTDB - - 1*. v IS - total 314X
iy x LDPB/LTDB s | B
E,JF Monitor data 2 B e lG'bE = i o 9 ATCA crate : B-é-Aﬁj\
EX AMC Switch [=2—= ., | LrDB/LDPB
config/monitor
LTDB L ‘ i e ey Main contributor
E.JF vinitor data |2 | [aTCA |[Lapp |__ [ Pover BNL, Arizona, Stony Brook,
EX ||AMC EET el s & CERN, Annecy, Dresden, Tokyo
13/05/2013 LAr BE LDPS TDAQ Monitoring Flow Guy Perrot 3

A M C (Mezzanine)H Backend/NX— kDO 7
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@é A M C @{X%U ALTAS Liquid Ar

Calorimeter
Optics fibres AMC connector
Oscillators
FEX/LTDB PLL
DC/DC;LDO 4¢—— Power:
FLASH 12v
4x12 3.3v-IPMI
Optics Tx X% Monitoring
data
—
x12 FPGA — = 1GbE
12 <
—me ax12
mhb Optics Rx P
; . SDRAM
LTDB hmc
DDR3

¢ FEMLDT—RREFERX). bH—~DT—XERX(TX)
— RX: 4 x 12 DFiber, 51X 3R E 5Gbps/fiber (Isb=12 bits)
— TX: 4 x 12 DFiber, ¥r1X &R E 10Gbps/fiber (Isb = 10 bits)
LLb U A—DEFTRILCIBEHRZ6 ML LICERET B)
e Filtering® 7L 3 ) XLIZ K BADCH HEnergyDZH#A,
ROZAZIUT (EONVFMLDEZRHL) OREE
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ALTAS Liquid Ar
Calorimeter

T4 S - 7)Y XLADBERK R

ne»r-»

HEFEXDT1)LA (Optimal filtering) LWL I 2JILA  (Inversion FilterD i FR)
F—4 5h AFEH 5 T—42 32m Z{#EH (LatencylZRIL)
A=) as, BEIEENHELEEBTHILIZLY,
Amplitude:Time i-1 T&T 0)1%%%35 L(*ﬁ II:I:II —C“:%é

na
(=]

L EADC
% : Filterd £ Hi 77 - | HKFiter®EHA

R e S S PP Yy e A Pe e

= & EADC

amplitude

(4]
T T

—_
(=]

m:_ _______ - ______________________ ______________________ __________ I} ______________ SE A PR : K AR

(%]
T[T T

o
-
@
-
e
-
(=

L:1.?.:.:.!.:.:!_;_%_:._,_;_1_,.§[_'_,_:_if_f_§:,.T ‘rrr.r.rrrr:

.
| feseges | ] -5

L L L L L L L _l 1 | 1 1 1 | 1 1 1 | 1 1 1 I 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
800 1000 1200 1400 0 200 400 600 800 1000 1200 1400

time(ns)

_Ililllilli T I |
600

0 200 400

time(ns)

e Amplitude 20 (Electron) D{E& & Amplitude 1 (pileup) DIEF ZE KL

o EERDT 4 IILATIEEETERUMES(pile uplZxt L TRIE33%) B #
LWVT 4 LR TIKIFRIFI00% KR ETE S

e IRILF—rfREEtBEIZELE EREE)

FLWZ LIV X LNMERARTREN ? > FHill/R—F THEER,

]
-




%L RS & Y. Enari 17
W -+ | ® = M
@g )[/ ) Z -ZA @ o< < ALTAS Liquid Ar
Calorimeter
Evaluation board
125 MHz LVDS clock
a4
FPGA PLL
40 MHz 320 MHz
l ' 1
Filter module
Registers _ RAM for
for input T Lol SignalTap Il
signal rx_data —
12 bits
Pedestal |
. amp
14 bits .n 1 bits To PC
Coefficient > / >
14 bits —>{O.uallty cut —> tx data >
e Xilinx& Altera®D & TaR L 1=
*J—JL :ISE design suite 14.4 *J—JL: Quartus Il v14.0
& i& : Verilog HDL S &5 Verilog HDL
FPGA:Virtex-7 XC7VX485T-2FFG1761 FPGA: Arria V GX 5AGXFB3H4F35C4N

(Xilinx VC707 sF{fAR—K) (Altera Arria V E{fi/R—F)
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FPGA@ U \J _Z1§J . (Altera Arria-S) ALTAS Liquid Ar

Calorimeter

e 1cell, 4cell, 8 cells> DFiltering 7 JL T 1) X L & ERRIZEE

N
ner-»

1 cell 4 cells  8cells 1 cell 4 cells 8 cells
Logic utilization (in ALMs) 257 931 1,956 231 844 1,708
Total registers 532 1,967 4,100 432 1,607 3,282
Total block memory bits 0 0 0 0 0 0
Total DSP Blocks 1 4 8 3 12 24

. 8Ce|l/\7éi320CeII(1AMC )L_7\"T—)l/

Logic utilization (in ALMs) (103)
Total registers (103) 164 131 1,300
Total DSP Blocks 320 960 1,518

FE SN TULVBFPGA: Altera Arrial0DYY — A THED BYBREHFER
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Xilinx & Altera ALTAS Liquid Ar

Calorimeter

o Xilinx TR ZHROH =N, E=EHILAltera THE

N
ner-»

b EMREDT
(Resource | Optimal Filter | NewFilter

- Slice LUTs 2,882 2,613
Xilinx , ,

Slice Registers 2,636 3,216

DSP *1 8 40

Block RAM (kbits)

i m
NS o csouree____ OptimalFilter

Logic utilization in LEs (in ALMs) *2 5,183 (1,956) 4,526 (1,708)
Total registers 4,100 3,282
DSP *1 8 24
Block RAM 0 0

))—ADHA I EDIEFNEGLHD T, BEELEIETELL,
OF&New FilterMEARITE A LB REFERE,
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A M C 0) Fﬂ: ;j;\é ALTAS Liquid Ar

Calorimeter
e KEK:-Open | TIZTHEXYT S
— BMHIALARNEHTADEFEEDT
— http://openit.kek.jp/project/atlas-emcalo-readout-rd/index.html
e MicroPODZ A\ K& - &&EE(E (10 Gbps/fiber) DT X k
e FPGARUREIZREF (AEY—5) OEXED/ /Y PCBELAR: 12/
- — (ZZHRALZE
MicroPOD (Avago#t) T ALR—k: CAT-Akatsuki CL—EL230—T2
— ‘I NEpe ) (5 1
= |
-
12 FrUoRILORX/TXEF . )
K14 GbpsZE150mTRILES ~ RX =y - S
7.8mm X 8.2mm X 3.9mm =
(EZBEITIYNTI)UR) ~l i
FPGA: A T
Kintex-7 M High-end _ma= N B
(XC7KA480T-2FFG1156C) RX P et 1= I =
(o) g3z
DDR3 < ~ R


http://openit.kek.jp/project/atlas-emcalo-readout-rd/index.html

Y BMERESRRR Lo

e THIUHMERELEREL., 281K
—BEDFEVNVAZZULELE, o .
e 104 N 5 Restart

—BELOEBIER. IXTOZFOEKREEZEDR,
— MicroPODZ AW\ =BFEEEDT X K

e Xilinx IBERT % {3 FH

c FERMNAHIBO M TELEBIEARE, CB/MCIEEI0N,
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IBERTl: CJ: é %EE{E% Z |\ ALTAS Liquid Ar

Calorimeter

13
ner-»

e vivado 2014.2 DIBERT % {# /.,

— C MIBERT(3.0)[&chipscopelZ3EXT 78 0D T, vivadoDHardware
Manager T,

e TX/RXMDMicroPOD 1 TH T X b~
— 10Gbps THE{ZRI8E & fER

-05 —0438 -0375 -0312 -0.25 -0.188 -0.125 -0.062 1] 0062 0125 01

D B KR

= =
k=

e gD

=]

) 10 GHzD 114U L
— {53%E1.0,3.125, 5.0, 8.0, 10 Gbps|Z & LN TEYE diagram & 1E A%
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ALTAS Liquid Ar
Calorimeter

Linit Irsterval

IBERT‘:J‘:%%&E Y. Enari 23

¢« TRTDTA 2V TREKDIER
— MicroPOD2xt, 2454 >

— FPGADRNERIL— TNy T [ H 7
= g

¢ %@1’@@'55%/#\
o 2XNFEFTEBELT. REZXAS
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ALTAS Liquid Ar
Calorimeter

e TAMNKR—=ROFTMZEHRIT. TETHIRYDZ LZEHT,

IIIII

e Phase-ID1E1E
— MicroPOD4xf ZAMCD H A XIZ ANALFEHAINE
e AMC: 74.5 mm x 156 mm (7 X b 7R— K: 160 mm x 200 mm )
e RIFEZCEFTTZEDN,
- TAMERZEEZ. FIMT
— TR EDHABEE HFPGAIXAlteralZ E 2 2573 LV




NIA—R7FRY

FAUIERE

DAL
Level-0&EL T
3

/ Front End Crate \

Front-end

Board (FEB)

Tower Builder
Board (TBE

Y. Enari

I COREBRANEZ
' TRTHOF ¥ #$)L(190,000 ch )&
: 16bit, AOMHz CEHEHH T,

Read-out HLT/DAQ

Central Trigger

2018F(CH LK EASINDH/X— |k

25

ALTAS Liquid Ar
Calorimeter
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Phase-lI CMDBackend T L F OHEE . on

Calorimeter
ROD (108 modules: 1 module/half FEC)
N
Front-End Crate « ]
- |
1 Presampler ~
11111 Ders -
7 Front
« ] AMCPU
4 Middle -
= L1 Interface
-
« ] AMC PU
1 Presampler : FPGA l . Interface
to TDAQ
7 Front —_ =
fbes | e} AMCPU
4 Middle = . FPGA
|
u
' Power and
e i L Management

‘- v

e Phase-IHZ L F L LUK LTEE
— 1 ATCA blade[Z4# MDAMC, MicroPOD RX4%
— 1 MicroPOD & 7= Y 16 bits x 128 channel x 40MHz
— RTMZ & L Tlevel-1~T—4 &8
— ATCAMFablic backplane+ switch blade TT — 2 N5 /X X & FER
e AMCTOERBE+ Y TILEA LESAIEHFFL
- Phase- DB DIERIFE LIZH 5,

2023-2025FIZEAFE




e Demonstrator board
— SEDIAIZEATRET
-~ ATCAIZEIMLF=/R—F
— AMC — D% Dfunctionality
> RUun-NICERIZCT—2EH 5,

. R— R OBYE
— BRRXEEPWCIZikEE
s SRBEICHRERREMZRE
e ARZFEDERIZEXIBLTLLND
o IRIR
— TAPMNREDOEE
e IPBusZFHULN=T — & Em%k
o« ATCAZRWN=Y X T LBR
— Firmwaref &
s TURINEFTLEDT X K
« B AR UTEDREE
o TTC( Y A/ y FDEY KLY
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Demonstrator board D FAE - T AN L ciun

Calorimeter

Demonstrator board
(Designed by Annecy)

322mm | EE
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Demomstrator7 — K (D PCB ATAS Liuid A

Calorimeter

O
EQ/)

e PCB material

Requirement: Low Dielectric constant, ~3@ 10 GHz

— Original board: Nelco N4000-13 EP Sl
e Dielectric constant: 3.4 @ 1 GHz, 3.2 @ 2.5 GHz, 3.2 @ 10 GHz

— Tokyo’s board : Panasonic Megtron 6

The original one is rare and expensive in Japan
Decided to use this one.

 Thickness of each layer
— Need to be adjusted to have proper

differential impedance (100 ohm)
— Detail numbers are in next page e

ne»r-»

Dielectric constant
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PWB¢& LD &%t ALTAS L A

Calorimeter

e PCBAR—FKROEENSTET)ETIXRTILTITOTULS,
— BHAR— REEET->TING,
— SEOEFERBEIZMADEHHGEPCBMEZEYEWNINELGENEZES.
o Avagoft ODRIBJEZ M #ELE., MicroPODZEEEA T HEFIEZ I H D

PCBMMDEE  Flayerd T )k

.‘_\\“q %ﬁ\

IR lT & - Ay ALEE

"~

PCBR—K5ER



¥ Few
e ATLASLAr A —A—42DFHELOT7TY TTL—K
DODHEREZEZITO>TLNVS,
— FRHERIEA S, 5t L CLHCO SEEL I S 4B
LIEZERY < EOIZT 5,
_ Phase-1(2018-19)C k I) # —35H Lﬁ‘éjjiéﬁﬁ} £
— Phase-11(2023-25) T A 14 V DIANE 2
e HARDINA 2 ML
- D724 LESABICLYLHCEEEEIZE 7B 5 /31
7y TJaeTEHRYIMFITHIZEIZKY,
. EEK = VS OREMSE
[ BERLN IS TORRER | putins.
« BRRIICZIX
— Avagoft DMicroPODIZ K 5 5EE - 5 EBEDEIR
—H LW TILEA LESUEDOFPGANDEREIZL (T71=H
THEZIT> TS,
— Phase-IlDBAE (LPhase-IDIERLFE FIZH B,
— REBEOFTWAWNALREEICEENGHL L DR

ne»r-»

L]
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ALTAS Liquid Ar
D Calorimeter

ne»r-»

BackKup



@ L1E TORFREIE ? (Latency) R
Calorimeter

Table 1: Latency estimates (in units of BC) for a LTDB - LDPS system up to entry into FEX.
Elements in the table which have been calculated (not measured) are shown in italics

BCs | Sub Total Total
Time-of-flight to endcap at eta = 2 0.6
Cable to pulse preamplifier 1.2
Pulse preamplifier and shaper 0.4
2.2 2.2
Digitization on LTDB 8 7
Multiplexing on LTDB 1 | Front-End
Serializer on LTDB 2 11x25ns = 275 ns
Optical cable (70 m) from LTDB to LDPS 14 -
25 27.2
Deserializer on LDPS 2 ]
Channel demultiplexing on LDPS 1
Pedestal subtraction 1
E. %, O, N-tap FIR, BCID Caloulations | 5 | Back-End
Digital summation 2 14x25ns = 350 ns
Multiplexing on LDPS 1
Serializer on LDPS 2 _
Optical cable (15 m) from LDPS to e-JFEX 3
17 44.2

riEEFfE %= & < & FE:275ns, BE:350ns
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@é Altera Arria-5 —G D U \/ — A 1§J ] ALTAS Liquid Ar
Calorimeter

2

These graphs are made from the data in
1RX/1TX, 4RX/4TX and 8RX/8TX. (These values
include the resource for testing environment.)
The value in 320 cells is just expected from
that in smaller cells.

Green lines express available resources Arria
10 GX 900 series.

N8

2,

# of total registers

2

R <
L {_ T IIIIIII| T IIIIIII| TT III| T IIII|'|T| T IIII|'|T| T IIIIIII| T
r i
[
i
LAl
iRl
'R
Ly
L i
W

Total Registers

Optimal filter
10 .
Ouir filter
1 | ol
. 10 10° # of cells
= g
£ o
5105 4 éﬂf
g g
g 10t 5
g ET
ks
b5
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ALTAS Liquid Ar
Calorimeter

Before installing the demonstrator system in the pit, it was carefully
tested at LAr Electronics Maintenance Facility (EMF) at Point1.

e Main purpose: prove no bad influence on
— ROD main readout

— Trigger readout Due to new FE hardware(New baseplane & LTDB)

Demonstrator system test at EMF

Test Iltems (A¢ X An =0.2X1.4)
1. On Main Readout (FEB->ROD)
128 Channels for 14 FEBs
—Total noise
- Coherent noise
2. Analog Trigger Readout
30 Trigger Towers
- Connectivity
- Linearity and Saturation point
—>Total noise
- Coherent noise
—>Cross talk
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Demonstrator test

ALTAS Liquid Ar
Calorimeter

By BNL
- Digital main board
- Analog mezzanine

By Saclay / LAL
- Analog main board
- Digital mezzanine

Test results for BNL LTDB
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Trigger Tower I S S B R A
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Troge Tows rureet bV Marcu ;
[ ]

Two types of LTDB demonstrator boards have been ver|f|ed and installed.



\/¢ . . Y. Enari 42
% Demonstrator installation

ALTAS Liquid Ar
Calorimeter

e ATLAS technical review on
May 19%(results of EMF
tests), approval to install

early June.
nstalled two types LTDB in Onez ;BDSB reacé oI:Jt
06 crate (in Barrel A) St

(0.0<¢<0.2, 0.0 <n< 1.4)

nstalled pre-prototype
' DPB in USA15.
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