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Post Correlator Integrator
hardware specification
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2 Introduction

2.1 Purpose of document

This document gives a description of the Post Correlator Integrator hardware. The hardware is chosen after a careful selection procedure. In this procedure several possible solution were reviewed. The selection was based on the requirements, cost and possible future enhancements. The final hardware provided the best possible and cost effective solution to match the requirements. It also leaves space for future improvements.

2.2 Related documents

· Post Correlator Integrator requirement specification - P.E.Kamphuis

· Monaco Quad ‘C6201 VME64 Board Technical Reference – doc nr. 500-00191 rev. 1.11 february 1999

· Monaco Quad ‘C6201 VME64 Board Solaris Programming Guide – doc nr. 500-00193 rev. 1.00 december 1998

· PEM-Comm-C4x C6x to COMM port interface PEM Module User Guide – doc nr. 500-00451 rev 1.00 december 1998

· Correlator Board Hardware Specification, rev. 2.0 J.Goodman 15-sep-1994

· SCSI875 PCI Module – User’s Manual, SciTech Inc, rev 990630

· SYM53C875 PCI-ultra SCSI I/O Processor – Data Manual, Symbios Logic, version 4.0

· PCI local bus specification, rev 2.0, PCI Special Interests Group

2.3 Standards

· draft standard physical and environmental layers for PCI Mezzanine Cards: PMC IEEE P1386.1/draft 2.0

2.4 Abbreviations

CCC
Correlator Control Computer

MB/s
Mega Byte/sec

DSP
Digital Signal Processor

DMA
Direct Memory Access

LAN
Local Area Network

PCI
Peripheral Component Interface

PCInt
Post Correlator Integrator

PMC
PCI Mezzanine Card

PEM
Processor Expansion Module

HPI
Host Port Interface

3 Hardware overview

The post correlator integrator is entirely VME-based. This is to ensure proper integration in the concept of the EVN/JIVE correlator. The post correlator integrator is separated in eight independent segments, one segment for every correlator segment. Each post correlator integrator segment (from now on referred to as PCInt) is based on one VME-based DSP board, the Monaco board from Spectrum Signal Processing. This PCInt board and its interface modules are capable of receiving correlator data from one correlator segment and storing it to a SCSI device.
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Figure 1: Monaco DSP board, with interface modules

Since a PCInt board handles one correlator segment, two PCInt boards are required to handle one correlator unit. Because the Monaco board is a standard 6U-size VME board, the two boards can be placed directly in the correlator unit VME rack. 
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Figure 2: correlator rack with PCInt

4 Processing board

4.1 Introduction

The Monaco board from Spectrum Signal Processing contains four independent DSP processing nodes. Each node has sufficient processing power and memory available to perform all the required processing. IO interfaces are available to receive data input from the correlator boards and provide output to a SCSI interface.

4.2 Features

The Monaco board offers the following features:

· four TMS320C6701 processing nodes

· shared access to a 132 MB/sec PMC module via the Spectrum Hurricane chip

· shared access to 512K x 32 bit of fast SRAM

· VME A24 slave interface to the ‘C6x Host Port Interface

· two 400 MB/sec Processor Expansion Modules

Each processing node consist of:

· one 167 MHz TMS320C6701 floating point DSP

· 128K x 32 bit of SBSRAM

· 4M x 32 bit of SDRAM

4.3 Interfaces

4.3.1 PEM

The Monaco board has two sites available for processor expansion modules. A PEM site is shared between two processor nodes, but each processor node has an independent data channel to it. The PEM interface specification is Spectrum Signal Processing specific.

4.3.2 PMC

The Spectrum Hurricane PCI bridge chip provides access from the shared bus to an on board PMC site. The industry standard PMC modules provide a wide range of interface modules, e.g. SCSI controllers, Ethernet or fibre-channel. The PMC modules are based on the PCI bus specification and allow for a burst transfer rate of 132 MB/sec.

4.3.3 VME

A VME64 interface is available on the Monaco board through the SCV64 interface chip.

4.3.4 VME A24 slave

A secondary VME interface provides access to the Host Port Interface of each ‘C6x processing node. The HPI interface provides host access to the entire map of a C6x simultaneously to normal DSP processing. It is also possible for a VME host to interrupt each processing node via this HPI interface.

Access is provided via three registers in the VME A24 address space

· HPI address register (HPIA)

· HPI control register (HPIC)

· HPI data register (HPID)

Writing the address to the HPIA register and subsequently reading or writing the HPID register performs a memory access to the DSP memory by the VME host. A mechanism is provided to allow reading or writing of sequential addresses after one initial write of the base address. The HPI interface also allows VME DMA transfers.

4.4 Interrupts

The Monaco board has different sources of interrupts. Each ‘C6x has four interrupt pins available. Each processing node (‘C6x) can receive interrupts from the following sources; VME, PMC, PEM and Hurricane. Node A can also receive interrupts from the DSP-Link3 interface.

· VME
INT4

· PMC
INT5

· PEM
INT6

· HUR
INT7

4.4.1 Inter processor

The inter processor interrupts are shared with VME interrupts (INT4). This allows any processor to interrupt any other processor.

4.4.2 VME host interrupts

A VME host can interrupt any particular node on the Monaco board using DSPINT in the HPIC register of the HPI.

5 Correlator board interface

5.1 PEM-Comm-C4x

The PEM-Comm-C4x module is a Processor Expansion Module from Spectrum Signal Processing that provides ‘C4x communication (COMM) ports to two ‘C6x processor nodes on the Monaco board. Since there are two PEM sites available on the Monaco board, each ‘C6x on the Monaco board can receive data from a C4x COMM port.

5.2 Features

The PEM-Comm-C4x offers the following features

· one C44 DSP

· four COMM ports

· two banks of 16K x 32 dual-port RAM

· one bank of 64K x 32 local ASRAM (Asynchronous SRAM) (C44 local)

· one 32K x 8 EPROM (C44 firmware)

· interrupt registers to interrupt the C44 processor or the C6x processors on the carrier board

6 SCSI interface

6.1 SCSI875

The PMC site of the Monaco board is equipped with a SciTech SCSI875 module. This PMC module is a high performance SCSI controller. The module is based on the SYMBIOS Logic SYM53C875 PCI-Ultra SCSI I/O processor.

6.1.1 Features

· support 8 or 16 bit SCSI buses

· support for fast-20 synchronous transfer rates up to 40 MB/s

· Internal FIFO to allow maximum bus bandwidth

· SCRIPTS processor, providing complex SCSI bus operations

· internal 4 KB of RAM for SCSI SCRIPTS

· differential drivers

Setup is done via PCI transfers initiated by the Hurricane PCI controller. When the SCSI script is started the data transfer is performed by the DMA controller in the 53C875 and data is read directly from the shared SRAM.

6.1.2 SYM53C875

The SYM53C875 is a pin-for-pin replacement for the, well known in industry, SYM53C825 PCI-SCSI I/O processor with added support for the SCSI-3 Ultra standard as well as other new features.

The SYM53C875 performs Ultra SCSI transfers or fast 8-16 bit SCSI transfers in single ended or differential mode. It also improves the performance by optimizing PCI bus utilization. It integrates a high performance SCSI core, a PCI bus master, a DMA core and the Symbios SCSI SCRIPTS processor.

There is 4 Kbyte internal RAM available for SCRIPTS instruction storage, it supports variable block size and scatter/gather data transfers. The load and store SCRIPTS instructions increase the performance of data transfer to and from chip registers.

The Symbios SCSI driver provides the interface between the SCSI layer and the Symbios SCSI controller. It takes care of all the device specific functions of the controller. It is also written specifically for the Monaco board, like any other device driver.

7 Construction

7.1 Power specification

One fully equipped PCInt board has the following electrical specification

	source
	5 V
	+12 V
	-12 V

	Monaco
	8.8 A
	0
	0

	PMC-SCSI
	0.2 A
	0
	0

	PEM module
	1 A
	0
	0

	PEM module
	1 A
	0
	0

	power
	55 W
	
	


Two PCInt boards are to be placed in one correlator unit VME-rack. This implies that the 5 V power supply for the VME-rack must be increased with approximately 160 W.

7.2 Cooling

It is expected that the forced cooling in the correlator units is sufficient to handle to the two additional PCInt boards.

7.3 Interconnection

7.3.1 Correlator board

Interconnection of the PEM modules with the correlator boards is performed via flat-cable. Each PEM-Comm-C4x module has four COMM ports available on its front panel (Samtec FTSH series connector). COMM ports 1 and 2 are set up for output at reset and COMM ports 4 and 5 are set up for input at reset. For a PCInt board to handle input from four correlator boards, only the ports 4 and 5 of each PEM module are used. The mating connector for the COMM ports is a Samtec FFSD-13-01-N connector.

On the correlator board, the COMM ports on the front panel are used. This DIN41… connector makes two COMM ports available, one is output at reset and the other is input at reset.

connector interface PCB

Since the large DIN style connector is hard to interface to the micro-style Samtec connectors, it is chosen to design a small interface PCB. This interface PCB has only three components, a DIN style connector to connect to the correlator board and two FTSH connector to provide the correlator board COMM ports in PEM style connectors.

components

	count
	description
	order nr

	1
	DIN style connector
	ERNI

	2
	0.050’’x0.050’’ 2 x 13 Samtec FTSH
	


cables

The interface cables are flat-cables with Samtec FFSD-13-01-N connectors on each end. The cable length can vary depending on the required length to reach the correlator board. Practical tests showed that a cable length of 75 cm is possible.

7.3.2 SCSI device

A SCSI storage device can be connected to the SCSI connector on the front panel of the PMC-SCSI module. The SCSI interface is differential so cable lengths up to 25 m are allowed.

8 Ordering information
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