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FEB2 Overview and Configurable Chips

FEB2 Prototype v2 Layout
Block Diagram Showing I2C Connections 

between Configurable Chips



FEB2 Configuration Requirements

● On power-on only the “control” lpGBTs 12 and 13 are on
● Starting from this state the entire board must be sequentially powered on and 

configured
● Board elements requiring configuration

○ Control lpGBTs : lpGBTs operating in transceiver mode that can use the IC slow control 
interface via the optical link

○ Data lpGBTs: lpGBTs operating in simplex mode that can be configured via I2C or EC slow 
control connections

○ COLUTAs : ADCs configured via the I2C interface provided by configured data lpGBTs
■ the slowest element in the system to configure

○ ALFE2s: PA/S  configured via the I2C interface provided by configured data lpGBTs
○ VTRx+s: Optical driver chips configured via data lpGBT I2C interface

● In summary the key slow control interfaces are IC, EC and I2C
○ Board power-on, initialization and configuration are built on these interfaces



● lpGBT manual describes the IC/EC interfaces in depth
● Key point is that the “control” lpGBTs are configured via IC
● Data lpGBTs are configured via EC
● However in case where control lpGBT optical link fails, backup “I2C” configuration 

via the other control lpGBT might be required, “redundant mode”

IC/EC Interfaces to lpGBTs



I2C Interfaces to On-Board Chips
● Chips on lpGBT I2C buses use different I2C protocols

○ lpGBTs,VTRx+,ALFE2 : use 7-bit addressing
○ COLUTA ADCs use 10-bit addressing, different addressing mode for “channel” vs “global” 

configuration registers
● All of these I2C transactions are based on the I2C multi-byte write/read 

processes implemented in the lpGBTs



COLUTA ADC Configuration

● COLUTA ADCs configured using the 
slow control interfaces provided by 
various data lpGBTs

● Every COLUTA I2C transaction is an 
8-byte write/read

● The I2C transaction require a number 
of writes to the data lpGBTs to set up, 
so this is the slowest part of the 
configuration



More on lpGBT Multi-Byte I2C Transactions to COLUTAs

● Setting up and initiating I2C 
transactions to COLUTA ADCs 
involves writing the corresponding 
I2C control registers in the 
corresponding data lpGBTs

● This is a multi-step process
○ Must first “latch” data via lpGBT 

I2C_W_MULTI_4BYTE0/1 commands



Configuration Requirements

● At minimum the IC/EC interface to control/data lpGBTs should be optimized
○ Multi-byte write/read should be supported
○ Minimal overhead would be ideal

● Ideally the I2C transactions to COLUTA ADCs would be optimized in firmware
○ In principle these transactions are built out of slow-control transaction to the corresponding 

controller data lpGBT
○ However this is a multi-step process involving “latching” data to the lpGBT logic 
○ Minimizing overhead and dead-time associated with setting up, initiating and verifying 

these multi-byte I2C transactions will be the most important factor for reducing FEB2 
configuration and in-situ calibration time

■ “Redundant mode” configuration may require “double hopping” I2C transactions, 
so optimizing the I2C transaction is important to support this mode


