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Links for LHC experiments 
• Current generation: 

• New generation: 

(1 of 2) 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

• Separated links for TTC & DAQ. 
• Direct clock forwarding to Front-End. 

• Unified link for TTC & DAQ. 

• Much faster DAQ. 

• Clock recovered from data stream. 
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The new link 

 Introduction 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

(2 of 2) 
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Motivation 
(1 of 16)  Demonstration system overview 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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Motivation 
(1 of 16)  Demonstration system overview 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

To demonstrate the feasibility of the new link for LHC upgrades 
in an early state of development using realistic resources  
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TTC source 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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Standard TTC system 

TTC source 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

BE System
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FPGA-based devkit 
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TTC source 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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Back-End System & DAQ 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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Back-End System & DAQ 

GLIB AMC 

TTC FMC 

SFP+ 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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Back-End System & DAQ 

GLIB AMC 

TTC FMC 

SFP+ 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

uTCA shelf 

BE System 
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Back-End System & DAQ 
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TTC FMC 
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Back-End System & DAQ 
• TTC (downstream): 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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Back-End System & DAQ 
• TTC (downstream): 

uTCA shelf 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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Back-End System & DAQ 
• DAQ (upstream): 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

FE ASICs
TTC source

GBTxBE System
DAQ
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Back-End System & DAQ 
• DAQ (upstream): 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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GBTx 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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GBTx 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

• Emulation: 
FE ASICs

TTC source
GBTxBE System
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GBTx 

VL FMC VTRx 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

• Emulation: 
FE ASICs

TTC source
GBTxBE System
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A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

GBTx 
• Emulation: 
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A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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GBTx 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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GBTx 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

• Use of  GBTx ASIC: 
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GBTx 

GBTx 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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GBTx 

GBTx 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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Front-End ASIC 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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Front-End ASIC 

FPGA-based devkit 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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Front-End ASIC 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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Event size 512Byte 

E-links 4@160Mbps 

• Emulation: 
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Front-End ASIC 
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Implementation  

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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Implementation  
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Implementation  
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Implementation  

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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TTC phase & latency determinism 



TTC source
(FPGA-devkit)

L1 Trigger 
Flag 1

BE System

GBTx

FE ASIC emul. (FPGA-devit)

FPGA

L1 Trigger 
Flag 2

L1 Trigger 
Flag 4

FPGA

L1 Trigger 
Flag 3

FPGA

FPGA

TTC 
encoder

GBT TX

E-link TX

FE ASIC

E-link RX

GBT RX

TTC 
decoder

CTP

(GLIB shelf)

(GLIB bench)

DAQ

 Demonstration system overview 

PH-ESE-BE 42 

(13 of 16) 

• Measurement flags & block diagram: 

TTC phase & latency determinism 

Fibre length: 3m 
Latency*: 5 cycles 

Fibre length: 1m 
Latency*: 6 cycles 

Cable length: 4m 
Latency*: 8 cycles 

Total Latency* 
19 cycles 

* Cycles of 25ns (40MHz) 
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• Measurement flags & block diagram: 

TTC phase & latency determinism 

Fibre length: 3m 
Latency*: 5 cycles 

Fibre length: 1m 
Latency*: 6 cycles 

Cable length: 4m 
Latency*: 8 cycles 

Total Latency* 
19 cycles 

* Cycles of 25ns (40MHz) 

Deterministic phase & latency 
(intensive test procedures under development) 
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Software 
• Control: IPbus-based software over Ethernet 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

Software
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Software 
• DAQ: Custom software over PCIe 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

Software
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Software 
• DAQ: Custom software over PCIe 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 
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• TTC source: 

• GBTx: 

• Back-End System & DAQ: 

• TTCci + TTCex OR FPGA-based devkit (Xilinx KC705) 

• uTCA crate (Vadatech VT892) 

• MCH (NAT-MCH Gen3 PCIe) 
• AMC Processor (Kontron AM5030) 

• GLIB AMC + TTC FMC + SFP+ 

• GLIB AMC + VL FMC + VTRx + E-link FMC OR SAT board (GBTx ASIC on-board) 
• Front-End ASICs: 

• FPGA-based devkit (Xilinx ML605) + E-link FMC 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

• Software 

Software

• Control: IPbus over Ethernet 
• DAQ: Custom software over PCIe 

FE ASICs
TTC source

GBTxBE System
DAQ

• Power Module (NAT-PM-DC780) 

List of components 



• Summary & Outlook
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 Summary & Outlook 

• First full system implementation using the new link for LHC upgrades. 

• Managed to overcome numerous technical challenges. 
• Successful combination of resources provided by various projects. 

• First use of the GBTx ASIC in a full system. 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

• Summary: 
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• Effective use of generic GLIB as BE and FE. 
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 Summary & Outlook 

• First full system implementation using the new link for LHC upgrades. 

• Managed to overcome numerous technical challenges. 
• Successful combination of resources provided by various projects. 

• Starting point for testing and/or commissioning systems 

• Conclude determinism studies. 

• First use of the GBTx ASIC in a full system. 

• Gradually upgrade the setup with real components. 

A GLIB-based uTCA demonstration system for HEP experiments - TWEPP-13 

• Outlook: 

• Summary: 

FE ASICs
TTC source

GBTxBE System
DAQ

• Effective use of generic GLIB as BE and FE. 

• Realistic chain for lab and beam tests. 
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