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Combined_TTC/DATA overview

● HUB is obliged to distribute TTC information throughout the shelf. Combined_TTC/DATA bits are defined
to provide TTC information as well as initialization functions (Aurora). The TTC information is sourced
from a dedicated TTC interface on the HUB module.

● Feature to transmit the Reset signal (Aurora Initialization) from the Readout_CTRL link
and distribute it to the appropriate shelf slot.

● Several links Combined_TTC links within the shelf; each FEX slot (3-14) and each HUB; 
one between each HUB and ROD; links between two HUBs.

● Combined_TTC/DATA links on the HUB FPGA will be implemented with use of several components,
including the MGT transceivers (GTH and GTY), control and diagnostic logic.

● Implementation assumes 4 Control Registers on the HUB TX side and the Shadow Register on the RX side.
Transmitter side generates the 128 bit word from 4 Control Registers:

-  Transmitter side logic is in charge to write control information into these Control Registers
-  Contents of these registers are transmitted to the modules which receives the data into
    a duplicate set of 4 Shadow Registers. 
-   Anything written into a Control Register at the transmitter side will appear in the Shadow Register
    at the receiving side (within the following LHC clock).
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Combined_TTC/DATA overview

Ed’s diagram

Full spec at: Specification for Readout Control & Combined TTC
Serial links in L1Calo
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Control and Shadow Register overview

There are Control Registers on the TX side and Shadow Register on the RX side.

Full spec at: Specification for Readout Control & Combined TTC
Serial links in L1Calo
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Combined_TTC/DATA overview

Full spec at: Specification for Readout Control & Combined TTC
Serial links in L1Calo

Combined_TTC/DATA bit definitions:
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HUB FPGA
Combined_TTC/DATA links placement 

Links between each FEX slot and HUB

Link between the ROD and HUB

Link between two HUBs
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Combined_TTC/DATA and
 Readout_CTRL

FW development scheme
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● FW development comprises several stages
● Readout_CTRL link from the ROD (done)
● Combined_TTC/DATA link to the ROD (tests in progress)
● Static patterns will be replaced by real TTC component
● Next modules (receivers) will be added gradually
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Readout_CTRL link (ROD & HUB)

HUB, It works!

Physical implementation of the Readout_CTRL link is similar to the Combined_TTC links.
There are Control Registers on the TX side and Shadow Register on the RX side.
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Combined_TTC/DATA link test (IBERT)

All links are OK!
(all slot tested)

Note: Errors injected 
          intentially
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Summary

● ROD→ HUB: Readout Control link implemented&tested

● Combined TTC/Data link to the ROD implemented

(tests ongoing)

● TTC test pattern will be replaced by real TTC data

● Next receiver → eFEX slot 3

● Adding more receivers → will be done gradually

● FW development scheme needs to be discussed 
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