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Readout Control UnitReadout Control Unit
StatusStatus

Overview

RCU card and sub-cards

Status of different modules/tasks

Milestones



RCU Main Building Blocks ImplementationRCU Main Building Blocks Implementation

Config

FPGA SIU

FEB A FEB B
Power

TTC DCS

RCU Mother-board

SIU Mezzanine board

TTCrx/DCS
Mezzanine board

Bus Termination
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RCU RCU cardcard withwith FECFEC
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RCU Board in the LabRCU Board in the Lab
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RCURCU--designdesign Web PageWeb Page
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Internal RCU Bus Internal RCU Bus -- RevisedRevised

•• BUS Master InterfaceBUS Master Interface
clock     1  clock     1  ----> bus clock> bus clock
rst_nrst_n 1  1  ----> bus reset > bus reset 
b_addrb_addr 16  16  ----> address > address 
b_datab_data 32  <32  <--> data> data
b_RnWb_RnW 1  1  ----> Read/Write : 1=Read/0=Write> Read/Write : 1=Read/0=Write
b_cstb_nb_cstb_n 1  1  ----> Common Strobe: master indicates valid address/data> Common Strobe: master indicates valid address/data
b_ack_nb_ack_n 1  <1  <---- Acknowledge: target indicates valid transactionAcknowledge: target indicates valid transaction
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ExternalExternal CommunicationCommunication

•• RCU <RCU <--> DCS> DCS DIM Server Client Scheme over DIM Server Client Scheme over ethernetethernet
•• RCU <RCU <--> Trigger> Trigger VME based test setupVME based test setup
•• SIU <SIU <--> DIU> DIU pRORCpRORC based Test setupbased Test setup
•• RCU <RCU <--> FEC> FEC Front End Card InterfaceFront End Card Interface
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TTCrxTTCrx

•• A snapshot A snapshot ofof a L1Accept by a L1Accept by thethe
TTCrxTTCrx..

•• TheThe CountersCounters areare incrementedincremented
and and thethe strobesignalsstrobesignals areare setset..
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TTCrxTTCrx

•• An individual Address An individual Address 
Command (IAC) sent to the chip.Command (IAC) sent to the chip.

•• The data is received by the chip The data is received by the chip 
and put to the outgoing lines.and put to the outgoing lines.
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RCU <RCU <--> > TriggerTrigger

•• VME based test setup:VME based test setup:
•• VP 110 CPU board running LINUXVP 110 CPU board running LINUX
•• TTCviTTCvi, , TTCvxTTCvx

•• TTCrxTTCrx chip communication chip communication 
has been tested successfullyhas been tested successfully



11
Ui

B
KU

L 
 2

00
4

RCU <RCU <--> > DiUDiU

•• pRORCpRORC based Test setupbased Test setup
•• The Data Assembler Module also contains a pattern generatorThe Data Assembler Module also contains a pattern generator
•• The PG can be configured and started by writing to the The PG can be configured and started by writing to the 

command registercommand register
•• Bidirectional functionality implementedBidirectional functionality implemented
•• Has been successfully tested with the SIUHas been successfully tested with the SIU--DIU linkDIU link
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A simple RCU A simple RCU modulemodule debuggingdebugging environmentenvironment

•• The ARMRCU design provides a The ARMRCU design provides a 
simple interface to enable the simple interface to enable the 
user to test RCU target modules.user to test RCU target modules.

•• Based on the Excalibur ARM Based on the Excalibur ARM 
connected to a RCU master connected to a RCU master 
module.module.

•• A simple CA simple C--program makes it program makes it 
possible to execute RCU bus possible to execute RCU bus 
transactions as reading and transactions as reading and 
writing from/to a RCU target writing from/to a RCU target 
module.module.

•• AlteraAltera SignalTapSignalTap is used to is used to 
capture and store signal activity capture and store signal activity 
from any internal device nodefrom any internal device node
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RCU RCU BoardBoard Final LayoutFinal Layout

SIU

SIU
W=150mm
H=37mm

DCS
W=Max appr. 150 mm

H=MAX 90 mm

TTCrx fiber

DDL fiber

RCU Mother board
W=appr. 250 mm
H=max 143 mm



MilestonesMilestones
•• Milestones:Milestones:

•• Radiation tests:Radiation tests: OngoingOngoing
Oslo CyclotronOslo Cyclotron Next Beam Time Next Beam Time -- March 2004March 2004
Uppsala TSLUppsala TSL Next Beam Time Next Beam Time -- March 2004March 2004

•• Final PCB Layout:Final PCB Layout: June 2004June 2004
•• Partial System IntegrationPartial System Integration March 2004March 2004
•• Beam Test (3 Beam Test (3 RCUsRCUs)) May 2004May 2004
•• Qualification of the final designQualification of the final design October 2003October 2003--May 2004May 2004
•• Production of the final prototypeProduction of the final prototype June 2004June 2004--July 2004July 2004
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Open issuesOpen issues
•• Migration to Migration to ActelActel


