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GBT/IpGBT Link Architecture
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|oGBT ASICs Features
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* 2.56 Gbps
* FEC12 '[
* ELinkS: Data rate: 5 - 10 Gbps
* Bandwidth: 80/160/320 Mbps Length: few cm
* Count: 16/8/4 L B e !
* Up link: * Experiment control/monitoring functions:
* 5.12 Gbps or 10.24 Gbps * 10-bit ADC
* FEC5 or FEC12 * 12-bit voltage DAC
* elinks: * 8-bit current DAC
* Datarates: 160 /320 / 640 / 1280 Mbps * Temperature sensor
. CO“”UFECS * Three 12C masters
- Upto 28 @ 160 Mbps * Programmable parallel port: 16 x GPIO
* Upto7 @ 1.28 Gbps * Package:
* FEC12

* 9mmx 9 mm x 1.25 mm (pitch: 0.5 mm)

+ Upto24 @ 160 Mb i
pto24 @ ps * Pin count: 289 (17 x 17)

*+ Uptob @ 1.28 Ghps
Ref: CERN



GBT Frame Structure
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ALICE Common Readout Unit (RCU)

— DAL Engrs mn - & s L

8 _PCled0 board, courtesy from CNRS/IN2P3/CPPM

— 4 : LR TR RO ERRNRLTLE I I
2 SFP+
for PON @ 10Gb/s PCle gen 316 lanes

* Intel Arria 10 GX 10AX115 FPGA with 96 x 12.5 Gbps transceiver
* x2 for trigger communication (SFP+ cage)
* x48 for GBT / IpGBT links (4 x 12-lane Avago TX and RX MiniPODs)
* 2 x 8 lane for PCle Gen3



GBT/IpGBT FPGA Architecture
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LHC Clock Distri
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Arria 10 Transceiver PHY Architecture 1
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Arria 10 Transceiver PHY Architecture 2
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LHC Clock Recovery and Distribution
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Arria 10 Quartus Chip Planner Layout
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Reference links

LpGBT-FPGA
* http://lpgbt-fpga.web.cern.ch/

* LpGBT-FPGA git repository
* https://gitlab.cern.ch/gbt-fpga/lpgbt-fpga

* TWEPP IpGBT presentation
* https://indico.cern.ch/event/697988/contributions/3075493/attachments/1720215/2776778/|pGBTtutorialTwepp20180921.pdf

* TWEPP CRU presentation
* https://indico.cern.ch/event/799025/contributions/3486239/attachments/1901460/3140257/cru_twepp 2019.pdf

* Alice 02 Software
¢ https://github.com/Alice02Group

* ALICE CRU Firmware
* https://gitlab.cern.ch/alice-cru/cru-fw (requires ALICE membership)
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Thank You
For Your Attention!

Any Questions?



