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General Overview

● Signal generation - DT cells

● Track identification and signal digitization

● Local trigger processing

● Data multiplexing and transmitting

● Sector Collector Outputs – DTTF Inputs
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Trigger primitives generation



  

Local Trigger Output
(MINICRATE)
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2 X

FTP 
Cables

LVDS links data Trigger data Chambers 
(MINICRATE)

Sectors Data rate Trigger data 
rate

    -   1@480Mbps       12 bits       10 bits    -                 -     0.48 Gbps     0.4 Gbps

    1   4@480Mbps       48 bits       40 bits    -                 -     1.92 Gbps     1.6 Gbps

    2   8@480Mbps       96 bits       80 bits    1                 -     3.84 Gbps     3.2 Gbps

    4 16@480Mbps     192 bits     160 bits    2                 -     7.68 Gbps     6.4 Gbps

    8 32@480Mbps     384 bits     320 bits    4                 1   15.36 Gbps   12.8 Gbps

  16 64@480Mbps     768 bits     640 bits    8                 2   30.72 Gbps   25.6 Gbps

480 1920@480Mbps 23040 bits 19200 bits 240 full barrel 2 X 30 = 60 921.60 Gbps 768.0 Gbps
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Sector Collector
Current architecture

● 10 VME crates at the balcony

– 60 Trigger Sector Collector (TSC)

● LVDS-RX mezzanine card

– 2CablesX4LVDSat480Mbps=3.84Gbps

– TSC input = 4X(2X4at480Mbps)=15.36Gbps

● OPTO-TX mezzanine card

– 6at1.6Gbps(32b/40b_encoding)=7.68Gbps

● Hence, 320bits/BX output for 160bits/BX output???

FTP 
Cables

LVDS links data Trigger data Chambers 
(MINICRATE)

Sectors Data rate Trigger data 
rate

    -   1@480Mbps       12 bits       10 bits    -                 -     0.48 Gbps     0.4 Gbps

    1   4@480Mbps       48 bits       40 bits    -                 -     1.92 Gbps     1.6 Gbps

    2   8@480Mbps       96 bits       80 bits    1                 -     3.84 Gbps     3.2 Gbps

    4 16@480Mbps     192 bits     160 bits    2                 -     7.68 Gbps     6.4 Gbps

    8 32@480Mbps     384 bits     320 bits    4                 1   15.36 Gbps   12.8 Gbps

  16 64@480Mbps     768 bits     640 bits    8                 2   30.72 Gbps   25.6 Gbps

480 1920@480Mbps 23040 bits 19200 bits 240 full barrel 5 X 12 = 60 921.60 Gbps 768.0 Gbps
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Sector Collector
New architecture (Twin Mux)

FTP 
Cables

LVDS links data Trigger data Chambers 
(MINICRATE)

Sectors Data rate Trigger data 
rate

    -   1@480Mbps       12 bits       10 bits    -                 -     0.48 Gbps     0.4 Gbps

    1   4@480Mbps       48 bits       40 bits    -                 -     1.92 Gbps     1.6 Gbps

    2   8@480Mbps       96 bits       80 bits    1                 -     3.84 Gbps     3.2 Gbps

    4 16@480Mbps     192 bits     160 bits    2                 -     7.68 Gbps     6.4 Gbps

    8 32@480Mbps     384 bits     320 bits    4                 1   15.36 Gbps   12.8 Gbps

  16 64@480Mbps     768 bits     640 bits    8                 2   30.72 Gbps   25.6 Gbps

480 1920@480Mbps 23040 bits 19200 bits 240 full barrel 2 X 30 = 60 921.60 Gbps 768.0 Gbps

320 bits

640 bits
● 3 uTCA crates, 10 uTCA cards each (3 X 10=30)

● SNAP12-RX Input (2 Sectors input data per card)

– One chamber: 2X4at480Mbps = 3.84Gbps, so

– Two Sectors  : 8(2X4at480Mbps)  = 30.72Gbps ???

                or  : 0.8X(12at1.6Gbps) = 15.36Gbps ???

● SNAP12-TX Output (3 copies of the 2 Sectors)

– Output per Chamber

● 34 bit/BX to PHTF and 19 bit/BX to ETTF

– Output per Sector (4 Chambers)

● 136 bit/BX to PHTF and 76 bit/BX to ETTF

● 5.44Gbps PHTF + 3.04Gbps ETTF = 8.48Gbps

● Full throughput Required 12.8Gbps → 15.36Gbps



  

● 240 Chambers
● 30 Twin Mux SCs

– 640bits X 30SC = 19200bits

● 12 DTTF processors
● Kindex 7 GTX 9.6 Gbps  ???

– Twin Mux SC output 
● 12 links at 9.6Gbps (3 Copies of 2 Sectors)
● 4at9.6Gbps →640bits concerning 2 Sectors
● 8at9.6Gbps →2X640bits copies for neighbors

– DTTF cards input
● 192bits X 30links = 5760bits
● 30at9.6Gbps=288Gbps → 230.4Gbps
● 230.4Gbps / 40MHz=5760bits

● 12crates X 230.4Gbps = 2764.8Gbps
● 2764.8Gbps / 3Copies = 921.6Gbps
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Minicrate → DTTF trigger chain
Copies

Kintex-7 
● (Speed Grade -2)

0.5 -   8 Gbps and

9.8 - 10.3125Gbps

FTP 
Cables

LVDS links data Trigger data Chambers 
(MINICRATE)

Sectors Data rate Trigger data 
rate

    -   1@480Mbps       12 bits       10 bits    -                 -     0.48 Gbps     0.4 Gbps

    1   4@480Mbps       48 bits       40 bits    -                 -     1.92 Gbps     1.6 Gbps

    2   8@480Mbps       96 bits       80 bits    1                 -     3.84 Gbps     3.2 Gbps

    4 16@480Mbps     192 bits     160 bits    2                 -     7.68 Gbps     6.4 Gbps

    8 32@480Mbps     384 bits     320 bits    4                 1   15.36 Gbps   12.8 Gbps

  16 64@480Mbps     768 bits     640 bits    8                 2   30.72 Gbps   25.6 Gbps

480 1920@480Mbps 23040 bits 19200 bits 240 full barrel 2 X 30 = 60 921.60 Gbps 768.0 Gbps



  

● Each processor is mapped to one full wedge plus its two neighbor wedges
● 9.6Gbps, 192bit/BX (2links forwards 1sector's data)

– INPUTS
● 24 links own Sector
● 12 links neighbor Sector
●   4 links CSC

– OUTPUTS
●   4      links CSC
●   3.5   links Trigger out
●   0.14 links DAQ out

● 30 input links divided by 2 links means 15 Sectors
● But 15 Sectors are excactlly 3 Wedges
● So, the 30@9.6Gbps links are the full barrel input needed.

HEPLAB                                   Nikitas Loukas - Phd Student                                       09-11-2012

DTTF Baseline

mailto:30@9.6Gbps


  

● There are will be 3 uTCA Crates with 4 DTTF cards on it

● The 12 DTTF card will receive distributed data from SCs

● The SCs will make copies of them for the neighbors

● All the links will run at 9,6Gbps. That means 192bit/BX

● Two links will route data concerning

 one Sector (384b/BX)

● Each SC will serve two Sectors

● SC will transmits 12 links via 

Kintex-7 GTXs

● The DTTF will be host in Virtex-7

FPGAs in MP7 cards and the DTTF

upgrade team is going how.
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Drift Tube Track Finder inputs
Conclusions

The MP7



  

● Data Rate for one link

– Cable   :   Bandwidth = Nbits X τtransmission

– Optical :   Bandwidth = Nbits X εencoding X τtransmission

●  εencoding → 8b/10b encoding 

● Data Width     Nbits = Nlinks X Wlink X R X εencoding X τtransmission

●  Nbits                : Number of bits
●  Nlinks              : Number of input links
●  Wlink               : Number of channels per link (usually 1)
●  R             : Line – speed of the links

●  εencoding       : Efficiency of the encoding scheme (usually 0.8)

●  τtransmission : Transmission period (BX time, 25ns)
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Additional Slide (How to compute 
data rates and data widths)
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