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Serenity Tagiyici Karti
14 Slotlu ATCA Rafi/Kasasi
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E KareBlokLab

On-uc (Front-end)
Bolge Elektronikleri
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On-uc (Front-end) Bolge Elektronikleri
¢ ( ) 5 E KareBlokLab
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E KareBlokLab

Veri AkiSi ve Kontrol Sistemi
Bellenim Tasarimi
(DAQ & DAQ Firmware)
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DAQ Son Sistemi E KareBlokLab
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DAQ Test Sistemi (MiniDAQ) @ KareBlokLab

Trigger Control and Distribution System |

rgiazaasaaas 5 l—pirmware

' 10.24 Gbis

IPGBT @

Board

TCDS Link

5 320 Mbis
' 2.56 Gbls

&

Pag
7elinks x 54

“Ipgbt2 (40Mbis)|

2%
IpGBT Link

>

7elinks x 54 .-
SN Specification for an easy-to-use

FIFO-like data-link

ECOND Emulator

ZCU 102 FPGA

Low Power Gigabit Transceiver

Bogazici Universitesi Kare Blok Laboratuvari

4 Aralik 2022 alp.sarkisla@boun.edu.tr



MiniDAQ Hata Ayiklama  [@]KareBlokLab
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E KareBlokLab

Veri AkiSi ve Kontrol Sistemi
Bellenim Test sistemi
(DAQ Firmware)
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DAQ Test Sistemi (Serenity) [@)KareBlokLab

ECOND Emulator
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DAQ Test Sistemi (Slow Control) E KareBlokLab
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Serenity Optik Ka nal ve E KareBlokLab
Konnektor Testi (Goz)

Voltage (Codes)

Integrated Bit-error Rate Test (IBERT) Se renity
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Sonug ]_J!_[ KareBlokLab

e Gelistirilen veri akigi ve kontrol bellenim tasariminin gorevleri:
o Yavas Kontrol komutlariyla on-u¢ bolge elektroniklerinin konfiglire ve monitor edilmesi.
o Hizlh Kontrol komutlariyla 6n-ug bolge elektroniklerine gerekli komutlarin gonderilmesi.
o On-ug bélgeden verinin islenip merkezi veri akigi sistemine génderilmesi.

o Gelen veriden kaynakl hatalarin ¢oziimlenebiliyorsa ¢oziimlenip, merkezi veri
sisteminin bilgilendirilmesi.

e Tasarimin farkh versiyonlari farkh tip (ZCU ve Serenity) ve sayida donanim uzerinde test edilip
2027°den itibaren asil algicin veri akis ve kontrol sisteminde kullanilacak.
e Benzer donanim ve bellenim tasarimlari farklh galismalarimizda da kullanmayi planliyoruz.
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@ KareBlokLabikLab

Dinlediginiz Igin Tesekkiirler :)
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@ KareBlokLabikLab

BACKUP
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1 collison every 25 nanoseconds
40 million collisions in a second
Initial selection

Ultra fast

Chooses which data is important

Trigger System

E KareBlokLab
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Phase-2 Level-1 Trigger Systerfn_‘_! KareBlokLab
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FrontEnd-BackEnd transition
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E KareBlokLab

Serialize
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E KareBlokLab

ID Assign
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D KareBlokLab

Capture Block

Fast Control < AUTORECOVERY
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E KareBlokLab

Word Assembler

From

software ID=2

64b ECOND2 data
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|@! KareBlokLab
Packet Assembler ‘!‘ AR

31 30 20 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Header Marker (9b) | Payload length  [P|B] s/r fermsofM| T| #2=mine(@s5m o | Y poone Packet
BX number L1A number [ Orb [S|RR| 8b CRC tor vt ar } Header
Stat | Ham |F| Common mode 0 Common mode 1 C{;ﬁfgfp } eRx 0 sub-packet
Chan map [31:0] header
0000 ADC(-1) ADC/TOT 0001 |A/T [9:6]| )
A/T [5:00 [ 00| 0010 ADC(-1) ADC/TOT
0011 ADC/TOT TOA 10 | ADC(-1)[9:4] eRx 0 channel
A(-1) [3:0] ADC/TOT TOA 11 | ADC(-1) [9:4] data
A(-1) [3:0] ADC/TOT TOA 01 | ADC(-1) [9:4]
A(-1) [3:0] ADC/TOT TOA 00000000 !
Stat | Ham |F Common mode () Common mode 1 E| 0000 }eRx 1 empty sub-packet
: } eRx 2-5 sub-packets
CRC (for all eRx sub-packets, but not Evt Packet Header) } Evt Packet trailer
Programmable pattern (24b) RR | Err [Buf stat } Mandatory IDLE word
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Main Buffer

Fast Control <
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D KareBlokLab
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E KareBlokLab

Event Builder
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ECOND 4 Header 1/2 | ECOND 4 Header 2/2
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ECOND 6 Header 1/2 | ECOND 6 Header 2/2
ECOND 6 Payload
7 14
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Y Y

L1A timestamp 3-bit ECOND packet 29



E KareBlokLab

Event Builder Description

Code | Description

000 | Normal packet.

001 | Packet with payload CRC error (not implemented yet).

010 Packet with EventID mismatch.

011 Reserved.

100 | No ECOND packet. The event builder state machine timed-out.

101 No ECOND packet due to BCID and/or OrbitID mismatch.

110 No ECOND packet. Packet was detected but was discarded due to Main Buffer overflow.

m Inactive/Unconnected ECOND input.

30



Autorecovery @ KareBlokLab
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