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TTCsr specifications

  • PMC module (Mezzanine Card for PCI in VME).

  • 3 FIFOs: Bunch and event counters, individually addressed 
commands and broadcast commands/data.

  • FIFOs data available from PCI.

  • Main timing and control signals available on the front panel as 
ECL differential signals.

  • Optical Input on the front panel.
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Data Distribution into the FIFOs

FIFO1
  • Event and Bunch Counters

FIFO2
  • Subaddress/Data cycles

FIFO3
  • Broadcast Commands and data issued in response



                         J. Ferrer. TTCsr PMC module 30.10.96

Page 4

Timing Receiver (TTCrx) ASIC
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B Channel Data Format
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PCI bus properties

Typical PCI architecture:  

           Note:   PCI devices can communicate across  PCI
                          A  single PCI bus can handle up to 5 slots only:

Load/Length limitation: unterminated reflected wave technology:

           Data is clocked  when reflected wave is received: higher threshold Voltage

          Careful with PCI load :  overloaded PCI buses don’t work

PCI bus
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PCI connectors

LAN SCSI Video
PCI cards
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PCI address space

PCI bus transactions (r/w bursts)

PCI performance
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PCI in VME
IEEE P1386.1 mezzanines (PMC’s)

Some VME CPU’s :
PowerPC:  

  • CES RTPC 8067:  ( 1  PMC), CES RIO 8061:  ( 2 PMC ) 

  • Radstone ( + CETIA )  PPC604/603  (2  PMC) + (2 PMC)

  • Motorola MVME1603-1 ( 1 PMC ),   MVME-1300  ( 2 PMC)

  • Themis Power 3/64  ( 1 PMC)

  • Force CPU-603RT  ( 1 PMC) , Force IBC-603 ( 2 PMC) 
(manufactured by CES)

  • VI Computer Corporation Power 3eC ( 1 PMC)

P1
P2

 PCI mezzanine 

VME host system
with one or two

 (PMC)

 

PCI
connector

SCSI
HIPPI
FiberChannel
SCI
ATM
special (TTC) 
DSP

 PMC slotsMemory Ext.

..all may be used 
on any VME host

FDDI
Fast Ethernet

For a full list of VITA compliant mezzanines see the Mezzanine Module Product 
directory   on http://www.vita.com/mezzprod/mezzdirindex.html

IO processor..
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PMC mezzanines details for VME

Optical Connector

MezzanineTTCrx
pci

fpga P12

P11
side 1

Mezzanine
side 2

16-pin Connector (ECL Signals)

P11

Pn3

P12

Pn4

63 64

1 2
front panel  connector

to host  Mezzanine Side 2

149 mm

74 mm

optional 

 (top view  on plugged  mezzanine)

Connectors on the 
backside (Side 1)

16-pin connector Molex Plug 53508-0648

Optical connector

plug height 10mm

side 1 component height
side 2 component height (incl. PC board)

PMC component height limits
plug height:                          10.0 mm
side 1 component height:     4.70 mm
side 2 component height:     4.70 mm (- PCB thickness)

P11 P12

4.7 mm components
on host card  

host

mezzanine

30.5 mm

Molex Plug 534-83-0649
on PMC side 1

PMC
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Architecture of the TTCsr PMC module

PCI-PCI bridge

PCI Slave  PCI secondary

PCI primary

(PCI master)
 CSR Registers
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DPM bus

8

32

32DPM interface
(Interrupts)

DPM FIFO1 FIFO2 FIFO3 REGS

FPGA 2
TTC FIFOs router
Pointers handling

16

16

TTCrx
12

8+8

BCnt Bus

Addr/Cmd Bus

Optical Input

ECL
Outputs

TTL
/

ECL

32

  • BGA TTCrx package.

  • FIFOs implemented on DPM allow PCI burst transfers.

  • DPM communication buffers between FPGAs for 
keeping the number of data received.

  • PCI FPGA already designed and tested.

  • Possibility of a future use of PCI Master.
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PCI-SCI adapters 
  • PMC and PCI card from RD24 / CERN :  FPGA based design to 

allow implementation of DAQ specific functions (from VHDL). 
Drivers for Linux, LynxOS and Alpha OS/F

Architecture of the CERN PCI-SCI bridge

  • WEB page: http://sunshine.cern.ch:8080/PCI/PMCdesign

secondary bus
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FIFOs Operation with DPM
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ORCA FPGAs

  • Four 16-bit look-
up tables and four 
latches per PFU.

  • 19 external inputs 
and six outputs 
per PFU.

  • Configurable to 
operate in different 
modes.

  • 400/576 PLCs per 
FPGA.

  • PLCs surrounded by 
Programable Input/
output Cells (PICs).

  • Ability to combine 
PFUs to create larger 
structures.

  • 0.35 µm CMOS 
technology.
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VHDL designing

  • Logic described in High Level Description Language 
(VHDL), easier to modify and export.

  • Synthesized by means of NeoCad Foundry tools.
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FPGA design and synthesis Flow

 Target: ATT’s  ORCA FPGA

GXILINX

gnu-EMACS

Exemplar/Galileo

Foundry MAPSH

Foundry PARSH

Foundry EPIC

 Foundry BITGEN

PROM PROGRAMMER

PREFERENCE FILE

LEAPFROG

C WAVES

CADENCE
CONCEPT

VHDL

.edn   (edif file) .xnf 

BACKANNOTATED

SIMULATION FILE 

PRE SIMULATION

VHDL CONFIGURATION

SOURCE FILE

POST SIMULATION

SYNTHESIZER SIMULATOR

VHDL EDITOR

SCHEMATIC CAPTURE EDITOR

MAPPER

PLACE

ROUTE

TRANSLATOR

INTERACTIVE EDITOR

BITSTREAM GENERATOR

TIMING PARAMETERS

BITSTREAM FILE

CADENCE
CONCEPT

SCHEMATIC CAPTURE EDITOR

PACKAGER

ALLEGRO

PRINTED CIRCUIT BOARD

PCB LAYOUT

CADENCE
SIMULATOR

Start VHDLStart Schematic capture

unused

.prf 

.ncd 

.ncd 

.ncd 

.rbt 

.vhd 

Foundry TRACE
timing report

 Foundry PROMGEN
combine + generate S-RECORTD

SRECORD.exo

other  bitstream file

PCB
PCI host CPU;   LOADER

Flash EPROM FPGA 

.rbt 

FPGA 

back annotation
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Burst vs single transfers
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PCI slave results

  • Logic Analyser Trace.

  • Burst transfer is generated by CPU to access the DPM.

x o

Wait state introduced by Host
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PCI master results

  • Master performance

  • Host performance when master is activated

x o

2*64 bytes in 1.568us   -> Peak_ Bandwidth=81.6 MBytes/s

PCI Master Performance for Write: 81.6MBytes/s

17*64 in 15.93us ->Average_ Bandwidth=68.3MBytes/s
Host PCI Performance: ~68.5 MBytes/s


