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Introduction 

THE GLIB IS: an evaluation platform and an easy entry point for users of high speed optical links  

 

  
 

THE GLIB IS TARGETED FOR: 

 optical link evaluation in the laboratory 

 control, triggering and data acquisition from remote modules in beam or irradiation tests   
 

CONCEPT 

GBT

Versatile Link

TIA

LD

PD

Laser

GBT13
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Payload

GBT GLIB

E-Link
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 Rapid development (first prototype spring 2011) 

 “Low” cost (capacity limited to four GBT lanes) 

 Long lifetime (distribution and support of a small set of variants over several years) 

 User-driven evolution potential                                                                                               
(via mezzanine cards, FPGA pin compatible upgrades, different firmware versions) 

Introduction 

GUIDELINES 
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 Double width AdvancedMC (AMC) module for μTCA environment or bench-top use. 

 Based on a high-performance Virtex-6 FPGA with Multi-Gigabit Transceivers (MGTs) up to 6.5Gbps. 

 Sockets for up to four pluggable 10Gbps optical transceiver modules (SFP+).  

 Sockets for two expansion FPGA Mezzanine Cards (FMCs) for user-specific  

    I/Os and up to four additional MGTs (optional). 
 

 On-board memory  
 

 

Introduction 

OVERVIEW 
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Introduction 

TYPICAL USE CASES (1/6) 

GLIB

Timing/Trig to FE

FRONT-END

FPGA

GBT payload
GLIB configGbE:

Slow CTRL
DAQ

Timing/Trig

GBT:

Power 
Supply

FRONT-ENDFRONT-ENDGBT(s)

SRAM

800Mbps

3.2Gbps/link
144Mb

BENCH-TOP: beam test setup 

= SFP+ = TTC FMC 
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Introduction 

TYPICAL USE CASES (2/6) 

Timing/Trig to FESlow CTRL
DAQ

Timing/Trig

E-Link:

Power 
Supply

FRONT-ENDFRONT-END

GLIB

FPGA

SRAM

GBT payload
GLIB configGbE:

80Mbps
160Mbps
320Mbps

}Per E-Link

Up to 22 E-Links

144Mb

800Mbps

BENCH-TOP: front-end module test setup 

= SFP+ = TTC FMC = E-LINK FMC 
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GLIB

GBT payload

Timing/Trig to FE

FRONT-END

GLIB config
PCIe:

FPGA

PCIe adapter

Slow CTRL
DAQ

Timing/Trig

GBT:

Power 
Supply

3.2Gbps/link

14Gbps

GBT(s)

Introduction 

TYPICAL USE CASES (3/6) 

BENCH-TOP: system test setup 

= SFP+ = TTC FMC 
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GLIB

Timing/Trig to FE

FRONT-END

FPGA

GLIB configGbE:

Slow CTRL
DAQ

Timing/Trig

GBT:

Power 
Supply

FRONT-ENDFRONT-END

GBT payload10GbE:
3.2Gbps/link

GBT(s)

Introduction 

TYPICAL USE CASES (4/6) 

BENCH-TOP: system test setup [remote control/readout] 

= SFP+ = TTC FMC = 10GbE FMC 
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GLIB

HARD
DISK

GBT payload
GLIB config

Timing/Trig to FE

FRONT-END

GbE:

FPGA

Backplane

Crate
GLIB

FPGA

GbE

Slow CTRL
DAQ

Timing/Trig

GBT:

FRONT-ENDFRONT-END

SRAM SRAM

GbE
switch

Clock
Distr.

PCIe
switch

MCH
μP

Commercial 
MCH

Crate 
Management

GBT(s)

Introduction 

TYPICAL USE CASES (5/6) 

CRATE: beam test setup 

= SFP+ = TTC FMC 
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GbE
switch

Clock
Distr.

PCIe
switch

MCH
μP

Commercial 
MCH

GLIB

CPU Storage
Medium

GLIB config

Storage

Timing/Trig to FE

FRONT-END

CPU

FPGA

Backplane

Crate
GLIB

FPGA

Slow CTRL
DAQ

Timing/Trig

GBT:

GBT payload

PCIe:

FRONT-ENDCrate 
Management

GBT(s)

Introduction 

TYPICAL USE CASES (6/6) 

CRATE: system test setup 

= SFP+ = TTC FMC 
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Introduction 

Electronics Coordination Board, 13-September-2010 

GLIB

Timing/Trig to FE

FRONT-END

FPGA

GBT payload
GLIB configGbE:

Slow CTRL
DAQ

Timing/Trig

GBT:

Power 
Supply

FRONT-ENDFRONT-ENDGBT(s)

SRAM

800Mbps

3.2Gbps/link
144Mb

Timing/Trig to FESlow CTRL
DAQ

Timing/Trig

E-Link:

Power 
Supply

FRONT-ENDFRONT-END

GLIB

FPGA

SRAM

GBT payload
GLIB configGbE:

80Mbps
160Mbps
320Mbps

}Per E-Link

Up to 22 E-Links

144Mb

800Mbps

GbE
switch

Clock
Distr.

PCIe
switch

MCH
μP

Commercial 
MCH

GLIB

CPU Storage
Medium

GLIB config

Storage

Timing/Trig to FE

FRONT-END

CPU

FPGA

Backplane

Crate
GLIB

FPGA

Slow CTRL
DAQ

Timing/Trig

GBT:

GBT payload

PCIe:

FRONT-ENDCrate 
Management

GBT(s)

The GLIB team envisages to deliver and support software, firmware and hardware  

for the following 3 setups: 

- Bench-top beam test setup 

- Bench-top front-end module test setup 

- Crate system test setup 

The required FMCs (TTC & E-Link) will also be delivered and supported. 

= SFP+ = TTC FMC = E-LINK FMC 

Bench-top front-end module test setup Bench-top beam test setup Crate system test setup 

DELIVERABLES 
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Hardware 

AMC edge

connector

 Port [0:1]

Port [4:7] MGT quad

CLK1/TCLKA
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Controller (MMC)
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ARCHITECTURE (1/2) 
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Hardware 

ARCHITECTURE (2/2) 
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Hardware 

FIRST PROTOTYPE (TOP VIEW) 

14 



LHCb Upgrade Electronics – 2011.07.21 

Hardware 

FIRST PROTOTYPE (BOTTOM VIEW) 
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FIRST PROTOTYPE TEST RESULTS 

Hardware 

P0 TxN only 

EEPROM only 
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Mezzanine cards 

TTC FMC ARCHITECTURE 

GLIB

Timing/Trig to FE

FRONT-END

FPGA

GBT payload
GLIB configGbE:

Slow CTRL
DAQ

Timing/Trig

GBT:

Power 
Supply

FRONT-ENDFRONT-ENDGBT(s)

SRAM

800Mbps

3.2Gbps/link
144Mb

TTC FMC in bench-top  

beam test setup 

(Deliverable #1) 

TrueLight replacement 
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Mezzanine cards 

TTC FMC IMPLEMENTATION 
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Two different setups are available. 
 
The setups include:  
 
- Crate 
 
- MCH 
 
- Power supply 
 

- CPU 
 
- Commercial cards 
  
 
  
 
 
 
 
 
The TCA infrastructure study became a different project “xTCA Evaluation Project” led by M. Joos 

uTCA environment 

INFRASTRUCTURE 
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Firmware 

TOP LEVEL 

N instances 

IPBUS firmware reference: Jeremiah Mans, “Ethernet HAL: firmware + Minnesota development status”  

http://indico.cern.ch/getFile.py/access?contribId=5&sessionId=1&resId=0&materialId=slides&confId=90024  

20 
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 Using the IPBUS software (Linux, C++, text mode) 

 

 Planning to develop a Graphical Users Interface (GUI) for the IPBUS 

- Based on Java 

- A draft specification is available 

- A technical student will work on it starting for July (under the supervision of M. Joos) 

-  Already some progress  

IPBUS software reference: Robert Frazier, “IP Bus (Ethernet HAL) Software” 
http://indico.cern.ch/getFile.py/access?contribId=6&sessionId=1&resId=0&materialId=slides&confId=90024  

Software 

STATUS 

21 

http://indico.cern.ch/getFile.py/access?contribId=6&sessionId=1&resId=0&materialId=slides&confId=90024


LHCb Upgrade Electronics – 2011.07.21 

 GLIB v1 available, GLIB v2 expected end July. 

 Selected advanced users will possibly get a GLIB v2 before end 2011 to help with development 

 - Planning to deliver GLIB cards to other users sometime in 2012 

 Firmware for Bench-top test beam setup (Deliverable #1) is good state – still to test with GBT 

 - Huge effort by M. Barros Marin (technical student) in GLIB firmware 

 - Excellent collaboration with the GBT-FPGA team 

 Software development on going 

 - Excellent collaboration with Bristol University 

 - Starting from July, a technical student will work with Markus for the IPBUS Graphical Users interface in Java 

 TTC FMC first prototype ready (part of the Deliverable #1), firmware based on E. Hazen (Boston) 

 TCA infrastructure available 

  - Thanks to M. Joos, V. Bobillier & J.P. Cachemiche (CPPM) 

 Detailed results will be presented in TWEPP 2011 

 Development of the Deliverables #2 & #3 will follow 

 

  

 

 

 

 

 

https://edms.cern.ch/nav/EDA-02180-V2-0 

specs from GLIB website 

GLIB at OHR 
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SUMMARY 

GLIB LINKS 

https://edms.cern.ch/nav/EDA-02180-V1-0
https://edms.cern.ch/nav/EDA-02180-V1-0
https://edms.cern.ch/nav/EDA-02180-V1-0
https://edms.cern.ch/nav/EDA-02180-V1-0
https://edms.cern.ch/nav/EDA-02180-V1-0
https://edms.cern.ch/nav/EDA-02180-V1-0
https://edms.cern.ch/nav/EDA-02180-V1-0
https://edms.cern.ch/nav/EDA-02180-V1-0
link to the specs document
https://espace.cern.ch/project-GBLIB/public/Shared Documents/Specifications/GLIB_spec.pdf
link to the specs document
http://www.ohwr.org/projects/glib/wiki
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BACKUP SLIDES 

24 
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Firmware 

TEST OF FIRMWARE EXAMPLE#1 

A reserved MGT channel in FMC#2 is used as the GbE link (since the PHY of GLIB v1 fails) 
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Software 

Graphical Users Interface concept (1/3) 

26 



LHCb Upgrade Electronics – 2011.07.21 

Software 

Graphical Users Interface concept (2/3) 
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Software 

Graphical Users Interface concept (3/3) 
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Firmware 

USER LOGIC ARCHITECTURE (for N=2) 

LEGEND 
Frame = 84bit 
word  = 40bit 
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Firmware 

USER LOGIC EXAMPLE #1 

LEGEND 
Frame = 84bit 
word  = 40bit 
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Firmware 

USER LOGIC EXAMPLE #2 

LEGEND 
Frame = 84bit 
word  = 40bit 
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Firmware 

USER LOGIC EXAMPLE #1 (SIMPLIFIED) 

LEGEND 
Frame = 84bit 
word  = 40bit 
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Firmware 

TEST OF FIRMWARE EXAMPLE#1 (1/2) 

LEGEND 
Frame = 84bit 
word  = 40bit 
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Firmware 

TEST OF FIRMWARE EXAMPLE#1 (2/2) 

LEGEND 
Frame = 84bit 
word  = 40bit 
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Implementation 

CLOCK DISTRIBUTION 

Electronics Coordination Board, 13-September-2010 

     MGT Quad 116 

     (FMC#1)

     MGT Quad 115

     (AMC port [4:7])

     MGT Quad 114 

     (AMC port [0:1])

     MGT Quad 113 

     (AMC port [8:11])

     MGT Quad 112 

     (SFP+)  

Global Clock #1

125MHz 

clock

generator

Global Clock #2

Global Clock #3

Global Clock #4

Global Clock #5

Global Clock #6

crystal oscillator

FPGA

Clockout #1

Clockout #2

Clockout #5

Clockout #4

Clock Distribution Circuitry

REFCLK0

REFCLK0

REFCLK1

REFCLK0

REFCLK0

= FANOUT 1:2

Clock 

Multiplier

& Jitter 

Attenuator

Clock 

Multiplier

& Jitter 

Attenuator

FMC#2

FMC#1

CLK0_M2C 

CLK1_M2C 

CLK1_C2M 

CLK0_C2M 

AMC edge

connector

 CLK1/TCLKA

 CLK3/FCLKA

 CLK2/TCLKB

CLK0_M2C 

CLK1_M2C 

CLK1_C2M 

CLK0_C2M 

PCIe clock

jitter 

attenuatorREFCLK1

REFCLK1

REFCLK1

REFCLK1

external clock

Clockout #3
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Implementation 

MODULE MANAGEMENT CONTROLLER 

Electronics Coordination Board, 13-September-2010 

MP

GA0

GA1

GA2

ENABLE#

SCL

SDA

PS0#
PS1#

MMC

mezzanine Board

Temperature #1

FPGA

temperature

FPGA

CPLD Control of regulators 

& other devices

IPMI

I2C

JTAG

GND

VCCGND

AMC front panel LEDS

I/O

AMC edge

connector

I/OI/OI/O I/O

Front

Panel

Module

handle

I2C

Board

Temperature #2

Diode for 

module detecton

I/O

I/O

I/O

I/O



LHCb Upgrade Electronics – 2011.07.21 

Implementation 

JTAG CIRCUITRY 

Electronics Coordination Board, 13-September-2010 

CPLDFPGA

FPGA 

configuration 

EEPROM

MMC

Dedicated

JTAG lines

I/O

I/O

Dedicated

JTAG lines

I/O

Dedicated

JTAG lines

I/O

I/O

AMC edge

connector

Dedicated

JTAG lines

I/O

JTAG

header #2

JTAG

header #1

Port0
Port1

GbE

I2C I2C
IPMI

FPGA

config

I/O

I/O I/O

I/O

Other 

devices

JTAG

chain

JTAG lines

I/O

ADDR

DATA

FPGA/EEPROM parallel bus

FPGA

config



LHCb Upgrade Electronics – 2011.07.21 

Implementation 

POWERING 

Electronics Coordination Board, 13-September-2010 

LTM4601

LTM4606

LTM4606

LTM4606

12V
MP

1V

1V5

3V3

2V5

MP

MAX8556

Ext. Power
Connector

MAX8556
1V2A

1VA

3V3

Jumper
Selector

3V3MP

LT3021

LT3021

LTC6902

CLKSYNC1

CLKSYNC2

CLKSYNC3

CLKSYNC4

2V5MP

1V8MP

FPGA MGT VTT

FPGA MGT VCC

MMC, CPLD I/O

CPLD I/O

CPLD core

FPGA core

FPGA I/O, various ICs, FMCs, 
master tracking voltage for LTMs

FPGA I/O, EEPROM I/O, various ICs, FMCs

AMC edge
connector

1V8
EEPROM coreLT3021
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Implementation 

POSSIBLE FMC IMPLEMENTATIONS 

CLK0_M2C 

CLK1_M2C 

Truelight
TRR-1B43-000 

SMA 

TTCrx 

QPLL

QPLL control

TTCrx control, TTC information

FMC HPC

TTC FMC

CLK

CLKTTC

2x2

x-point

switch
switch control

FMC HPC

High Density E-Link FMC

SLVS    LVDS

   Translation

10+1 E-Links LVDS

10+1 E-Links LVDSVHDCI-68

10+1 E-Links SLVS

10+1 E-Links SLVS

VHDCI-68

CLK0_C2M 

SDA/SCL

auxiliary clock

auxiliary slow control

CLK

I2C

FMC HPC

Low Density E-Link FMC

SLVS    LVDS

   Translation

HDMI

CLK

I2C

CLK0_C2M 

SDA/SCL

auxiliary clock

auxiliary slow control

HDMI

HDMI

HDMI

1 E-Link SLVS

1 E-Link SLVS

1 E-Link SLVS

1 E-Link SLVS

1 E-Link LVDS

1 E-Link LVDS

1 E-Link LVDS

1 E-Link LVDS

FMC HPC

GBTX Parallel Bus FMC

High Pin Count 

connector(s)

(t.b.d.)
40 LVDS

CLK0_C2M 

CLK0_M2C 

40 LVDS

Electronics Coordination Board, 13-September-2010 

FMC HPC

USB 3.0 FMC

USB
USB3.0 

interface

CLK0_M2C 

CLK0_C2M 

Control + Data

FMC HPC

Optical Interface Extension FMC

Optical Module(s)

& associated PHY

(if needed)

DP[0..3]_M2C

DP[0..3]_C2M

Control lines

High speed transceiver lines
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