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p [ntroduccion

DETECTORES
Upgrade of the &
LUMINOSIDAD ALICE Experiment SIS. CENTRALES

o ¢

— Pb-Pb recorded luminosity:

- Actualizacion en los
. > y 10
El propos;to general qe' ALICE se centrara en 10 nb> 8x10'%eventos. sistemas de lectura de
Experimento ALICE es estudiar

! i p , mediciones de alta precision algunos detectores de ALICE
a5 Ccolsiones € , 1ones (en eventos de medio y bajo (TPC, muons).
pesados, enfocandose

Pr)

- pp(@ 55 Tev) recorded
luminosity = 6pb'> 1.4 x 10!

principalmente en fendomenos eventos B Actualizacion  de oS
de Q_CD en un medfo de — Esnecesario colectar la . . - sistemas centrales de ALICE
materia de deconfinada, en | | o or cantidad de ~ Minimurm bias physics: gain |\ c1p & pAQ).

pamc_ular en el estudio de las informacion. a factor 100

propiedades del Plasma de _ - — Actualizacion del detector
Quarky Gluones (QGP). fa_ctoTrﬂ?gered physics: gaIN | 1 o de Trazas (ITS)

before collision after collision
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» Objetivos

LARGO PLAZO MEDIANO /LARGO PLAZO

Objetivos [PARTI CULARES)

»  Estudiar las especificaciones que debe de cumplir el CTP-

Objetivo (GENERAL )

o Optimizacion del sistema central de ALICE para el periodo de toma de datos denominado
disparo  (CTP) del experimento LHC-Run3.
ALICEALHC del CERN. » Disenar, construir e implementar el nuevo CTP-ALICE.

» Instalacion y pruebas de funcionamiento.

» Analizar comportamiento/variaciones de la Luminosidad
instantanea que proporciona el LHC en el IP (Interaction
Point de ALICE) en el calculo de las secciones eficaces
elastica, inelastica, difractiva.
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» Plan de Trabajo.

INITCIO

Enero/ 2015
L]

Planteamiento del
problema, Estado
del arte.

B semestre(1-2)
B Semestre (3-4).
B semestre (5 -6).
B semestre (7-8).

Forode AvancedeTesis.

e

Comprension del
tema y revision
bibliografica I

Espec.CTP-ALICE

LHCRun 3
i

________________________

90 %

________________________

45 %

Construccion
CTP-ALICE LHC

Run 3

10 %

5%

Instalacion y
Pruebas de
Funcionamiento I

0 %

20 %

Estudio del Sistema
central de Disparo

ALICE
||

Diseno CTP-ALICE

LHCRun 3
il

Analisis Fisico

Redaccion del

Articulo

8 -Junio- 2016

Escritura de
la Tesis




» Plande Trabajo. & 4 oo

(/ . . ., .
Disefin y Construccidn de las CTP-b y LTU-b. | 40 % Disefio e implementacidn del firmware del LTU |60 %
O Presentacion en ALICE System Forum 0O i2c (Configuracion del reloj)
o Diseno del CTP-by LTU-b o IPbus (Control y Monitoreo)
o Colaboracion en la escritura del TDR O GBTy 10G PON'  (Comunicacion con detectoresy CRU)

(Objetivo Principal)
Diseno y construccion
del Local Trigger Unit

Definicion de un analisis fisico 130 %
o Anéli;is con !a informacion del CTP. o Interfaz grafica (IPbus — fltk]
o Revision de literatura. o Definicion de los tipos de disparo .

o Definicion de los mensajes de disparo.
o Transmision en paralelo GBT y 10G PON
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p Revisiones

A Large lon Collider Experiment

TDR (CTP-Upgrade) = En proceso

ALICE

Reporte de Actividades

o
Luis Alberto Pérez Moreno — BUAP
L]
Trigger System
Outline
D es ig n ReVieW » CTP-Emulator (Data Frames;
» TPGA_GBT 4_0_0
May 2016 = U

ACORDE ~ Puebla Meeting 21 -May - 2016 | ALICE

D. Evans!, A. Jusko!, M. Krivda.! L. Lietaval, L. A. Perez Moreno?

0. Villalobos Baillie!

1. University of Birmingham

Luis Alberto Pérez Moreno — BUAP

2.-Autonomous University of Puebla

Version 2.0

May 2016

Outline

P CTP-Emulator (Data Frames)

El trabajo realizado se reporta continuamente en:

— CTP- Upgrade (CERN]
— (ACORDE-Puebla) (A. Fernandez) CTP-Upgrade Meeting 25-April — 2016 I
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» Diseno

Seleccidn entre diferentes

>> Diferente tipos de
detectores de disparo

tdpicos de fisicas.

% ACO.
o FIT.

o EMC.
 PHOS.
 TOF.
» /DC

Optimizar el funcionamiento de los

/7
0’0

/7
0’0

/7
0’0

/7
0’0

detectores

Lectura continua.

Manejo de diferentes
tiempos de espera.

Manejo diferentes latencias.
Diferentes Tecnologias (TTC,
GBT, PON)

Forode AvancedeTesis.

Upgrade of the
Readout & Trigger System
Technical Design Report
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Optimizacidn para diferentes
ESCENArios

>> Colisiones:

> DA

* AA.

»  AA - Con diferente
tasa de interaccion

>> COSMICOS

o
O
@)

>

L)

CAR)

L)

(R

L)

L)

Calibracion.

Control.

Debugging.

Busy.

Minimo tiempo en la
toma de decision.

X/ X/ X/ X/ X/
0.0 0.0 0.0 0.0 0.0




» Diserio (Arquitectura de ALICE |

. 0. Trigger Detectors
Trigger Contributing Detectors |-
. , HIT 100 ACO TOF EME PHS
= Contribucion de diferentes
tipos de detectores. " | mRecibe las sefales proveniente de
= Latencia de disparo optimizada y v v v v y los detectores de disparo, toma la
para cada detector, 1 decision, transmite la  decision
= Agrupacion de los posibles trigger) a los detectores a través del
detectores de lectura. PR [TU (LOC?( TﬂggerlUﬂit )
0°. Online. and Ofline = Generacion de disparos (Software
LTI @ LU il LTu Camputing System Calibracién)
A A A FLP.First Level Processor :
- ST Sy busy T18.Tri d Timi
“ Im‘i;ﬂ‘lww ?W ‘Q%?ﬁy ! (t\(ﬁguxt’ Livc Distrilg:Jgtig:rl; ;;stelnng
. . S DUSY [1RD) TTC [EMC, TIMP,PLS) TRD,ZDC) CTP. Central Tr‘igger Processor
I'TI'I (I_U[:Hl Trlgger I'Imt ) GRT.. Gigabit Transceiver
| ‘ TP d v FIL.. Fast Serial Trigger Link
| |
nterfaz entre y detector [P — Trigger § Busy
(1T0GPON, GBT, TTC) Distribution
» Emulador del CTP en modo i LT i
standalone o §
1S ‘ 124 E
""""""""" © MFT I, i
TRD '
CRU
ACD | System with TTS link to CRU
Continuous & triggered Fir ) L L
read-out 99 MiD ) TOF. TFE. TRD. Z0C) Interfaz ~ entre  detectores
TOF FrontEod Uk (25T (FEE), DAQYy CTP
TPG <+ lrigger ]
<« Configuration PCle bus in FI P
I0C —»Dala
<— Conliguration
oo ©
a4 <+ Triger __l»
HMP L ——
Detectars (C) o * Dol
< »  (HMPEMLPHS)
Triggered read-out PH3 4|—
FrontEnd Links [CGBT)
—»Data DDLI or 2
4— Configuralion —Piclile

<— configuration
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P  Diseno (Definiciones)

Detectores A (e.q. TPC, ACO, FIT) Detectores B (e.g. ITS,MFT) TRD ( Caso Especial)

» Detectores con FTL dondela || ¢ Detectores con FTL donde Ia * Detectores con FTL donde la ) ggirigg:rtr(,%gon
latencia no es critica, latencia es critica, latencia es critica, e CRU = Readout

* CRU = Distribucion de trigger [  CTP = Distribucion de trigger (GBT) | ¢ CITP = Distribucion de trigger (TTC|

¢ CRU = Readout ¢ CRU = Readout * DDL = Readout

Trigger Type (Ttype) (16 bits) Event ID (EVID) (44 bits) Trigger Input Mask (74 bits)

1. Oribit ; ; i ime: ' '
= Trigger inputs activated = [Mtime: FIT inputarrival at CTP.
= Contadores del CTP (Start ggerinp
2. HeartBeat Accept | (TIM): 74 bits = |O/LI time: LM + delay, delay
3. HeartBeat Reject LM Level) lated to LO/L1 i
1 Prepuise = LHC BC (BCIDJ 12 bits related to LO/LT input
5: Calibration = QOribit Counter (ORBIT): ' ,
6. Start of Continuos Data 32 bits - Detector Mask (I8 bits) Heart Beat Trigger (HB)
7. Start of Trigger Data = Standalone = Generados
8. End of Data por el Emulador - tfﬁ]etectortir(wtc)lﬁ/lc)je]dégirgt = Special Trigger type sent, every
e even : its

~ 100 ps to delimited data at
CRU
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» Diseno (Trigger Board|

= USBJTAG(Programming of FPGA and SPI
memory)

= FMC board (96 LVDS [|/O Samtec)-Trigger
inputs

= SEP + for IP bus (it must be separate as SFP
for RJ45 has wider end if SFP plug-in module)

= Tareta VME 6U (Solo como Fuente de
alimentacion).

= PLL con fase fija IN/OUT (120/240
Mhz clock)
(Silicon Labs 5338).

Forode AvancedeTesis.
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PM bus connector (Voltage and
temperatura monitoring)

5 x LVDS LEMO (2x LM/LO ourt,
BUSY in, BUSY out, Fast LM in)

5 x Lemo 00 B (BC in, ORBIT in,
Scope A out, Scope B out, TTC-A
out, TTC-B out, Pulser in Spare
in/out)

2x6 SFP +(12 x GBT or 10GPON))

LEDs

[




p Diseno (Trigger Board)

Trigger Board (Isométrica)

Forode AvancedeTesis.

FRONT PANEL ( ALICE TRIGGER BOARD)

NOTE]: The Sese atind ot Sond it EAA 672 |EuA 45222
NOTEZ! Al Greniars a1 Mimiea )

&44:1‘

L] st

o oy

i of
L
Q» :
+
= L

=

'_
i
i

FMC- 200 Molex (Custom board)

o E

37

—

Note 1 This l§ & custom FMC-200 Moléx card.
Nete 2! Tha 200 pins ecnracicr & Molex 71718-2000
Nete 3: The FMC correctors are!
FMC Sarmtec:
(Socka!: ASP1 3448601
(Plug_: ASP-13448801
Note & Al dimen'sons are 'n Mitmiters (mm)

T ““FMC_200Molex *

ALICE TRIGGER BOARD

$ 4989

SRR

LSt et e

E - RN

“Front_parel_irigger_boord see

ALICE Trigger Board

LEMO 008 for Chasis

VMEbdx Front Panel 5y, 1ZHF

Pt Bus Cannector

LEWO 8 for Chasis

LED 3 mem panel Maunt

Top Mandle

USB-JTAG module

c@e@0@o0
*@e@e@0

FMC Custom Card
SFP Cage
20 7P Cage =
& VMIE board 116C mm x 233mem)
VME conenclor Siandar
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2000 0@
2000 0Q




p» Diseno (LTU Board)

= USBJTAG(Programming of FPGA and SPI
memory)

=  PM bus connector (Voltage and
temperatura monitoring)

5 x LVDS LEMO (2x LM/LO out,

= FMC Dboard (Additional 8 SFP+ optical | BUSY in, BUSY out, Fast LM in)

connectors) if required

5 x Lemo 00 B (BC in, ORBIT in,

= SEP + for IP bus (it must be separate as SFP
Scope A out, Scope B out, TTC-A

for RJ45 has wider end if SFP plug-in module)

out, TTC-B out, Pulser in Spare
in/out)

2x6 SFP +(12 x GBT or 10GPON))

= Tareta VME 6U (Solo como Fuente de
alimentacion).

= PLL con fase fija IN/OUT (120/240
Mhz clock)
(Silicon Labs 5338).

LEDs
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p Diseno (LTU-Board |

==

= p—

hd

=1

<]

o = g
==

LTU Board (Isométrica)
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6150

FMC-SFP_(FM-518 Octal SFP/SFP +)
[Faster Technology)

Bt I
F05__ dansy
o 4 [paney / i
¥ 1
I
g
|
=
T [eamsu | 2 1. %
£5.10 |23 TERY
3425
4.5
i3
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FRONT PANEL (ALICE LTU BOARD)

NQTE ]! The base of this fronf panelis: ELMA &U, 12 HP [ELMA 64-522-2¢) T
NOTE 2 al dimansiens are willmitare jmm)
ST
E d = Rii
I Ll TH
g B! |n ! E
f I Y ;é}* b
}+ 2
{434 E
4 ¥ Oy I |
E 7 i
L It % gl It ]
E -+
Bies s
++ ++
O O
¥¢ ++
O@ E R
++ 4 b
+4 +4
44| o ++'j
— 4|/ = 4| = —
’*@ £ i | L = ~

f/eMt_pannel itu_sphe

===l

Notel: The base of thir FMC board
is [VITAS7), (Fasrter Techno\ogy)

Note 2: The $FP cage is (Molex 1x4 5FP)
Note 3: The FMC connectfors are

FMC Samtec:

Socket: ASP-134486-01)

| : ASP-134488-01

Note4: All cimensions are in Millimiters (mm)

" FMC_SFP_4x2 |

ALICE LTU BOARD

ALICELTU Ssare (Campanants)
LEM0 008 fer Chasis L=
WMEbx ront Panel 4u, 120

P Bus Connector

LW § for Chasis
1£D3 3 mm panel Maunt
Batior Hondle
Top Handie

USEJTAG moduie

FMCAS Cord

srr cage

22 SFP Cage

4 VME boad

VNE conenclor

©0 00 QOO O
0000 @o@e@o@o

DRWZFront_pannel LTI

[4



p Diseno (LTU-Board Portatil |

Benemeérita Universidad Autonomade Puebla

LTU Board (Versian Portatil ) (Isométrica)

LTU Board (Versian Portatil ) (Trasera)

Forode Avancede Tesis.

LTU Board (Version Portatil )

* ELMA Guardbox 33 - Case 3
* Fuente de alimentacion Interna
» Sistema de control de temperatura

86.50

234.40
8

5.75

8 -Junio- 2016

22

INterno
2
©
e /_ZlmrHRu
" lpatru
o B
R
o L/
i} o - B4 THRU
= 4. D-@ ) Front Panel for LTU Board
b g (ELMA Box 33 )
@7.20 THRU
s
b-b 3 Note 1: Al dimensions are in millimiters
12 =
L
e -
Y
_¢‘,¢___@4THEU E;;:; | R —— i
- ‘
Eaa = |
25.08 ,‘é

65.50

:Ii'i’rmw_front_pcmhel_v'r3
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p Diseno (Hardware Implementation)

LM/LO trigger over
copper cable

—

BUSY cables only

|G Ethernet optical switch for old detectors

- Trigger PC in UX24-CRX |

LTU+TTCex boars (TIC drivers )

HETE[ETE

]

Y O T Y L= ™

10G PON

(IPbus)
............................................................................... Sp“tel’
1:64
- = ©
k= =
PON/BBT/TIC Optical Links = P bus
% ------------------ © (Optical Ethernet)
Electrical connection £ : @
ﬁ 10G PON

ALI-CRx Cavern ©
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p DiseNo ([Emulador-Concepto]

m— e L
Definicidn | |

Diferentes formas de Los mensajes de disparo deben

generacion de disparo: de ser iguales a a operacion en A——
modo alobal Protocolos de comunicacidn
Monitoreo & Control global,

= BC Downscaler
= Random Triggers = TType(16 bits)

" Software Triggers = EVID(44 bits) (Generados = GBT (Latency Opt)
= (Calibration

=  Comunicacion via

: internamente) = PON
s !Ebus " HiBlriggers [rate * |nformacion definida por el
= Interfaz grafica en . T7C
FLTK programmabie) detector (ie TIM, DM).
»  Read/\Write ( Slaves) * Mensaje con errores

Seleccion del tipo de detector
(Protocolo de Transmisian)

v v v
Grupo AB TRD Grupo C
\\\AA/,/’ \\\“/,/

PON/GBT T1C
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p Resultados (Arreglo experimental (ITS, MFT|]

L

g
Trigger PC n

B Pous control for CTP emulator Ethernet

CTP emulator — GBT (Copper cable)

Ipbus- CTP-Emulator-GBT- VLDB

Because a commercial SFP is used,
the polarity of the FPGA-GBT TX
was “inverted”
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p Resultados (Diagrama a Bloques)

p Block Diagram (Clock Domain)

Clock Summary (Mhz):

1 |
1 |
: —> MGT REF_CLK (24D) :
: —» GBTUSR_CLK (156) ;
! — TX_FRMCLK  (4D) !
| —> CKEMU (4D |
s — IPB_slave Clk  (32) :
L ER Ethernet Clk  (123) |
! == Data Description: !
1 ——» Data bus I
: HI —>» Signal Control ;
! 32 Mhz (State :
1 |
1 1 1
| o ‘ Machine) :
| v 1
| A :
|

: 32Mhz i
: !
1 > 1
: 37 D — :
1 |
: — :
|

i I 113 I
1 |
: :
: 24002 GBT_FPGA [
1 - AUy
: | 40 Mhz . I.Et_l]pt :
i 40 Mnz 240720 5
I PLL CTP-EMU |
! Sequence Memary :
1 " 13 bits 5 !
1 w = 1
Seq_Code Detector Mask Trigger Type . . 1
N wmmm. . W o at0n Board Kintex 7 (k705 |

USR _CLK
MGT REF_CLK -
- 156 Mhz
240 Mhz

Forode Avancede Tesis. 8 -Junio- 2016 1 9



P Resultados (Data Flow |

J 113 bts R
Emulator Memory Frame )
April 2016 ————r——r <« - > < >« >
i 200 3 bis 2 b Bbis Th bis B bis
Seelone  Spenelictre  Sepemerode N
I. Oiribit
lllEI lMlPlﬂ ; * ETP_ EM U 2. HeartBeat Accept
il 0 3 (S’[a’[e Ma[;hmg) 3. HeartBeat Reject
il w0 4 i sl
i) ] | 6. Start of Continuos Data
8 End of Data

216 bits

—— > 5 PC——(  —PC—F — >
B4 bits 18 bits T4 bits 32 bits 12 bits |6 bits

4

GBT_FPGA

Frame

120 bits

——— rt————rPt———r¢———————— P <¢—>
it fibit | 20bit 32bit (Zbit Bbit 37bit
frTTmTTmTmmmTmT e Trigger Message (80 bits) §—----""" !
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P Resultados (IPbus- CTP

P 113 bits b
EXN =N | o |
3bits 2bits 18 bits 7 bits 16 bits
& 113 bits 5
[ o [ o] [ o CTP/IPbus
3 o © . Bos Thbis Bbts Data [37] Address [32] Strobe
. Software
@
@
i 113 bits >
EXN N | o |
3bits 2bits 18 bits ¥ 7k bits 16 bits S |HVE RA M
< 113 bits >
=T | o |

=
Data x | =
A —
N3 =]
- F
1 2 3 4 5 6 7 8 9 10 =
Ipb_Clock ¢ 4+ L+ L4+ 4+ L+ L+ L+ L4+ L+ Data x 2 T I
o oo
Address Iphus{ 31:0] XChid 1 X add2 X Add3 X Add 4 X Data x 3
=
Data_|pbus( 31:0) X Data | | X Data | 2 X_Data | 3)X Data ! 4 X Data x 4 =
Strabe_iph —— A
CTP Memory Address[&:0) X Address | X _
DHTB_SE[]_[”B:U] _ X Sequerce | ,X:
W el L1 A Data [73)  Address[B] W enable [B]
e v Sequence Memary
Sequence_|= Concatenate (Data | | & Data | 2 & Data | 3 & Data | 4) j 13 i
=l e

3 bits 2 bits 18 bits 74 bits 1B bits
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» Resultados (IPbus- CTP)

113 bits

[ vice [ o] [ o]

3 bits 2bits 18 bits 74 bits 16 bits

LTP/Iph

Software

Data [32) Address [32]  Strobe

=
=¥}
&
-
—
3 _—
N O
d o
| —
7]
5 =
>
=] —
=]

Y

Data [73]  Address (6] W_enahle [B]

Sequence Memory

< 113 bits >
e e T
Sequence_|= Concatenate (Data | | & Data | 2 & Data | 3 & Data | 4) T 3bts 0 2bits Bhts 74 bits s Bbts
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» Resultados (IPbus- CTP-Emulator]

rigger@pcalicebhm10:-,

}? or Write and Read {rw)?

: Ag"ent‘

Aequisition
Mormmal
4.00GSa/s

| EE
0C 400
0c 500

Cursors

+1.014000us
A

386, 15kH:
AL
+1 35000

Agilent

Bquisition
Mormal
4.00G3a/s

Channels

DE 500
DE 500

Cursors

Forode AvancedeTesis.
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X Agnent’

Arauisition
Normal
4 10&Sa/s

Charingls
0C 500 1.00:1
0C 500 1.00:1

Cursors

+26.000ns

TIAL
+40.000MH:

|AL1]:
+2.00000Y




» Resultados (Full - simulation]

[# CTP_Ermulator--GBT-FPGA 4. 0.0 m B o
Simulate Signals Waves CTP_Emulator Reset_GBT Buttons | | Zoom T RESET =»0
Run tms | | Signals_Grl_test bench | | New Wave| | Enable/Disable CPU_Reset Ful I GET_RX_RESET =50 C TP
Run 5000 Sgrals ol Divison Emu_Start GBT Rx (x| i —
Run Sms Slave_cip_config Emu Bresk. GTTX x| [Csersmaaion =0 | l P b U S .
Runal Fil_Memerary Emu_Quit 1/2x | [ SLAVE CTP EMULCTRL == { E M U LATO R
Restart Slave_Memory BC_ds v| e
Quit | |sim_state_machine_tow BC_donnscaler_value B
data_pattern
Match_Fiag
Signal_Reset
GBT_TX

Match Flag :
Log.ixt D GBT-FPGA

FPGA(Kintex 7)

Time between TX_Match Flag & RX_Match Flag ) (After Several Resets) B H*H*H*H*H*H*H*H*H;;;;—*—;;;—;;:’
X Vateh_Fiag _,{—\ | Section  :Test bench for IPbusto CTP_EMULATOR
Rl eich Fos I l 1 \ Description :IPbus (2 Slaves —>

| Encoder : GBT_FRAME (GBT_V_0)
Start Date  : 21 May 2016

‘ Time between TX Match Flag and RX Match Flag

e . _ccte 1 | Entered of: : O clocks).

324000 TX to RX differenceis 324480 ps
322000 TX to RX differenceis 324480 ps
320000- TX to RX differenceis 324480 ps
s18000- TX to RX differenceis 324480 ps
s TXto RX differenceis 324480 ps
] TXto RX differenceis 324480 ps
s TX to RX differenceis 324480 ps

E _ soo- | TX to RX differenceis 324480 ps

E

TX to RX differenceis 324480 ps
TX to RX differenceis 324480 ps
TX to RX differenceis 324480 ps
TX to RX differenceis 324480 ps
TX to RX differenceis 324480 ps
TX to RX differenceis 324480 ps
TX to RX differenceis 324480 ps
TX to RX differenceis 324480 ps
TX to RX differenceis 324480 ps
TX to RX differenceis 324480 ps

308000

306000 -,

304000 -

302000

300000 -

298000

296000

294000~

292000

2090000 -7 o o

7000 @00 o0 10000 11000 1000 13000 14000 13000 16000 17000 1000 19000 20000 210 " 22iae TX to RX differenceis 324480 ps

Sample

TX to RX differenceis 324480 ps
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» Resultados (IPbus- CTP-Emulator — GBT |

CTP_
IPBus . EMULATOR

p——— e
(Tx & RX)  FPGA(Kintex 7)

Ieasure urrent Mean Ielin Il Std|Dey Count
Delay(1£-+24] 300.0ns 300.21ns  298.5ns 301.0ns 251.97ps  |3.796M

e

LER

fMeasure Lurrent Mean flin Mla td Dew Count :
Delay{1624): & 324.0ns  324.52ns AB824.0ns | 325.0ns  #10.57ps  45.23k - . . . 40.3MHz
| :
|
|
|
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p Resultados (Mensajes de trigger |

GBT_FRAME

] S (N e

e ]

gbt rx

sform -t fa 1

Forode AvancedeTesis.

< 1
< >

4bit

4bit

Data: d00CC!

0020001

Data: d00CO!

goaooot

Data: d00OOI

00=0001
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P Resultados (Mensajes de trigger (Rate_Max |

gbt rx

ieform - hw ila_1

L oopBack
) GBT_FRAME _— ‘
BN - ]
ot T Bt T W Tt bt Bt 3t >
""""""""""""""" Trigger Message (80 bits) §---------------==="
GBT_FRAME
Data: 40000 nosoo0l | Data: dOOODI 0070001 1 Data: ool 00goonl | Data: dOOODI 0030001

dOQ001££403., A ADQDOLE££403., A ADQOOLE££405., & A0000L££403., & dA0000L££403.,. J d0000OLE£403..

Forode AvancedeTesis.

Maximo (Rate) 40 MHz
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P Resultados (Downlink Measurement (ITS, MFT))

Downlink

T

'GBT-FPGA
FbGA( Kintex 7)

FPGA- Configuration VLDB (GBTX) Configuration

FPGA > Kintex 7 (KC705] DCDC >  (33V) forSFP Summary Measurement
Software > VIVADO 20155 Erli_ggl%rce j (G'%[?Tﬂ&m“) B Downstream Latency ~ 147 ns=> 5BCs
GBT-FPGA - LAT_OPT Phase Shgifter 5> o B Downstream — Cables ~ 140ns = 5BCs
FPGA -GTX <> 240 Mhz -20 bits EportTX (dOut)] > 160 Mbits/S (GO, GI, G2

EportTX (dCLK) > 40 Mhz
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B Setup (GBT/IP/ CTP Emulation) (Status)

A Largelon Collider Experiment

(TP
Emulador

GBT SERDES

ENMC-CARD

Fvaluation Board Kintex (KC705)

Clock Recovery summary Measurement
CTP - GBT Transmitter 40 Mhz BCTP-to-VLDB  Downlink ~ 140 ns
B VLDB(GBTx) 40Mhz MCTP-to-VLDB Loopback  ~240ns

B CTP-GBT Receiver 40 Mhz
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Actividades Extras

""" * » Monitorear el correcto funcionamiento del detector ACORDE

}—--—» » Participar en el beam-test del detector ACORDE

""" * » Creacion de RPM para configuracion de ACORDE

P> ACORDE -2016 A Large lon Colider Experiment
. Duration: 35m

[ staTime: 28/04/2016 > 22:45

Wk ,3 @M 1 My mEeH 1% R0 S § Oenlchpst| Vs N

SL0: Desconectado
[Jrum 252852 [ DAQSmrnTme 28/04/2016 > 22:4447 ] Durstion 3220 ~Q|| m ', » »,
\\
lﬂmm‘mw;”'m‘ e m:: | Rulesmgnanlm‘secw\'erl-.us[I'run 122:45 28.04.16; “ \ '
! BT H == | | ! [ I S = 200t 1 Ai“ ‘\ .
. : 180 | 5L0: Desconectado
4 160 \
! ! IS THRN . . " 40 | |
P N  T——— S e = 120 b | — DAL J
" ST 3 | ST - i - T 4 " 100.4 -
. i 4 32145 2:50 2:55 2:00 205 23:10 2015 2:20
3 ‘ | 1 B 10inpd6
| e 2 i = 150 m | M-
4 100 . |
S0m|
. — S — — = S — EE— T wise 2:55 2300 305 3:10 215 310
T T EE ‘i B W 101np4a7
MJM ’ » CTP-Counters (LO)
- P i - e sy o
‘ | Runs filters
P e Duration: [10 m..] L Y]
| e ! — Run Type: PHYSICS ~0
Beam: Yes LY
Other filters
Detectors: At least [£CORDE] as Trgger
Atlszst [ACORDE] a5 Readeut ® ©
ACORDE - DQM (252852]

- ACORDE Participando el periodo LHC RUN-2

- nstalacion ACORDE Beam-Test
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» Resultados vy trabajo futuro

0 Resultados

o ALICE Trigger — TDR (Ver_T)
o Diseno de LTU-D y CTP-D
o Version I CTP-Emulador (Bajo prueba por del detector TOF)
% Interfaz IPbus (control y monitoreo)
¢ Emulador (CTP standalone)
% GBT (Latencia Optima)
o Revision de los posibles analisis fisicos con la informacion generada
por CTP

\ lrabajo Futuro

o Pruebas con el LTU-D
o Verificar la transmision por 10G PON
o Iniciar con el analisis fisico

e Gracias por su atencion

Upgrade of the
Readout & Trigger System

gfjﬁ'.% E-mail: Iperezmo@cern.ch. lrLike &,
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p Summary
A Largelon Collider Experiment

ALICE

Frzrrot ra—— »Back Up

Readout & Trigger System
Tect Repor

chnical Design

E-mail: Iperezono@cern.ch. ‘ Like Eﬁ
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» IPbus

o ~

UDP engine > Slave 1 g

Address decoder ] CTP_slave <
Ligabit
Ethernet .
/ \ TP-Emulator
\4 <
CTP-Emulator
Bus Master < sequence
. X . Slave 2 Memory
Memory 113x50

Bus Fabric \_ S

4—

Out-Of Band
—> Interface

12C. SPI. uC bus Point-to-Point A32/032

I Ipbus - Core
[ User defined

GBT-FPGA
V4_0_0
e Fill CTP_Memory via IPbus = Simulation (Ok) Test (OK)

e GBT_V4_0_0 -> Simulation (Ok) Test (OK)

< I3 bits
« I T
3 bits

—m P>
2 bits 18 bits

Trigger Type

|6 bits
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