Huazhong Normal University (Wuhan) activities
within RD51 scalable readout project

RCU Slow ?nlrol Bus Read and Write

rdo_ck T_c\w J
CLK Phase Control ‘ Register Control K‘::j Slow Control Bus K‘:
Read put [ = (] H
ke o | —omcwr 3 3 8 TRU Block Diagram
GTL 2 3 g
DCM4gm ok |—ADC_CLK» © § ;
= g
S
bufg | ——rdo_ck g 40M_CLK
,Ancpw%—' \ N Peak Find Module
| 7

V]
L.CLK > Deserilser LIS Peaking Time Find
Data—-|
Read out CLK N
Lckiin) |lrdo_clk(o om GTL Bus )| | Peak Ampiude Calculate
ata Stor: - —

iL LO Trigger Generate
Peak Amp Store for L1
rdo_clk
[goclk

ulput to TOR
ADM,Cqu RJ45 output Control ::‘g

LO Generate Module

RCU ALTRO Bus Readout

Firmware of PHOS/TRU trigger cards
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The architecture of FPGA firmware on FEE
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Simple SRU system

New: Readout link instead of a
GTL bus:

CAT6 cables, max 15 m

Frontend ASICS
typically 8 per FEE
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From readout bus to readout link

Point to Point link architecture:

* well defined impedance both ends, longer distance than bus
* single node failure does not influence other nodes

e parallel transfers on all links, i.e. higher total BW

e cheaper by using off the shelf cables

*  Much less contacts, longer life

Status so far:

e tested with 280MHz clk and 15 Meter over CAT6 cable

e use simple packet protocol
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SRU<->FEE: serial LVDS

max 15 m @ 280 Mbit/s

clock == XX
data =) —XXXXXX__ | CAT 6 cable
select qmm O
return mm) — XXX

4 x twisted pairs

chip Interface bus

Input data stream from
10 GBE 36 FEE’s ~ 10 Gbit/s

Board Controller Firmware
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Serial readout/contol modes

2 modes of operation defined by SCU clock
Board controller senses clock to switch mode

Readout mode: clock = 40 MHz ( or other)
data =200 Mbit/s
select = readout-trigger to FEE
return = local trigger from FEE

Control mode: clock <=4 MHz
data = Serial data out
select = Serial data in
return = coded status




Test systems only:
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=>ALICE case study*
for PHOS, EMCal, etc.

Ethernet backbone

&
Trigger

New: Readout link
Instead of a GTL bus

Single mode fiber

RCU * => SRU ' RCU* =>SRU

* Also Non RCU based detectors could
go for scalable proposal based on SRU
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Upgrade Board Controller FPGA firmware

New feature of ALTRO CHIP read and serial data push out will be added in the FEE Board controller
The deserialiser and decoding part will be revised from the PHOS/TRU firmware

Add for data push out from CAT6-LVDS
R.J45 cable connector
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