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1 Introduction

1.1 Background

The SuperconductingSuperCollider SSC is a complexof proton accelerators
presentlyunderdevelopmentby Departmentof Energyand the Superconducting
Super Collider Laboratory SSCL in Ellis County, Texas. When completethe
SSC will be the largestscientific instrumentever constructed.

The Controlsdepartmentis responsiblefor the hardware,softwareandconimu
nication systemsto control eachof the six acceleratorsin the SSC complex,as
well as for the integrationof theseacceleratorsinto a functioning whole capable
of meeting the needsof the experimentalphysics facilities.

Due to the complexity of the researchand developmenteffort for the SSC, hal
versity ResearchAssociates,the prime contractorfor the SSC, has determined
that it is necessaryto subcontractcertain researchand developmenttasks.

1.2 Objective

This statementof work SOW addressesthe requirementsof the ASD Controls
Departmentfor tbe design and prototype production of a Ti Industry Pack
Interface.

.2 Scope -

The principle tasksunderthis subcontractitemized below are studiestowards
a designfor a TI network interface. The contractorshall provide all personnel,
equipment, facilities and servicesnecessaryto perform the tasks listed in tWs
Sow.

Requirements -

3.1 RequirementsDefinition

The sub-contractor shall design a Ti Industry Pack with the following features.
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* Single height Industry Pack conforming to the GreenspringIndustryPack
IP Loiic InterfaceSpecification.

* Shall conform to the attachedfunctional descriptionand block level dia
gram.

* Use 16 Bit data path option including ID, memory, I/O and interrupt
acknowledgecycles.

* Hardware andsoftware compatiblewith MVME-i62 IP carrier PCB.

* Employ Brooktree Ti chipset R80696, R8070A and R8OliA with all
registers being accessible from the CPU.

* Have 1 M byte on board usable dual port static random access memory,
plus a channelizedinterrupt status FIFO.

* Shall use a single interrupt line with a programmableinterrupt vector
register.

* Memory shall be accessible as up to 64 K bytes per channel.

* Capable of operating as channelized24 DSO, hyperchannelor Ti mode.

* Provision of a PROM to hold 32 bytes of identification information acces
sible from the CPU.

* Registeraddressingmemory map compatiblewith the attached specifica
tion.

3.2 Deliverables

* Documentationas specified bellow

* Two working prototypemodules. -

* Four unpopulated Printed Circuit Boards.

3.3 Documentation of Contract Results

Documentation delivered under this contract shall include

* Full schematics on hardcopyarid magnetic media.

* PCB layout on film and Magneticmedia
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* Drill tape or Disk.

* Source level listings of any programable devices with description of oper
ation.

* Description of circuit operation.

3.4 Project Management

The sub-contractorshall appoint a single task managerto haveoverall respon
sibility for the planning and executionof each task. This individual shall be
responsiblefor all programmanagement,budgetingand reportingrequirements
definedbelow. The individual assignedas the task managershall be namedand
SSCL notified of the selectionwithin 15 days of task initiation.

4 Special Considerations

SSCL may choose not to support increasesin cost beyond the amountstated in
the purchase order or to terminate the work prior to completion. In the event
that the SSCL determines not to continue the work by the sub-contractor, the
sub-contractor shall immediately deliver all sketches,designs, drawings, software
media and documentation,tooling, fabricated parts and assemblies, and other
incidental materials to the SSCL, who may elect to have the work completed by
others or to completethe work at SSCL.

All designs carried out under this contract shall be the property of the SSCL.

5 Period of Performance

The period of performanceis from 1 March 1993 until 30 May 1993
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SSCL Controls Communications Group

Ti

Ills a lime Division Multiplexing Standaniusedthroughout the data communications and
telephony industiy. It is a byte serialinterface operatingwith a12$ micro secondlime-slot.
Within this 12$ micro second period. 24 bytes of data+1 bit for synchronizationam
transmitted.The bit raze is therefore 24 * 841 /0.000125=1.544 M bits per second.

TI is usedby thetelephoneindustryto transmit digital telephone calls. Eachvoice circuit
occupiesonebytein each125 micro second lime slot. Thus aTI cancarry 24 phone calls.

pagecreatedby: SteveUrn



SSCL Controls Communications Group

The Ti Industry Pack Interface

TheTI hxhistrvPack Interfacewasdesignedasahighperfonnancelow cost way to interfaceVME
computersto alinetwork.

The snecification was written and an R1X?issued to industry for the design andprototype
production. The RFQ was won by Comar Systek of Dallas, who have completed the contract and
delivered a working prototype.

The card is asingleheight IndustryPackwhich uses the Brookure chipsetto provide up to 24
channclizedlinks of 64 K bits. Each channelcan usetheHDLC protocol. The electrical interface
is DSX-l,eliminating theneed for an external DSU/CSU.

Thecard supportsHI 1 Hyperchannelsand ‘flexible’ hyper-channels,allowing achannelto consist
of an arbitrary numberof 64 bit channels.Clickbato seeapictureof theII IndustryPack.

Click bato getazip file of theschematics.

pagecreatedby SteveHunt
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* SuperconductingSuperCollider
AcceleratorSystemsDivision

Controls Department
CommunicationsGroup

2550 BeckleyrneadeAve.,MS-4002
Dallas, TX. 75237-3946

December6, 1993

MEMORANDUM

93 1200 E A 0405

To: Lee Craw

From: Steve Hunt

Subject: Licensing of Ti Industry Pack

I havereceivedthe record of inventionsguidelinessentto me, I havefilled it in as bestI am able, and
will return it. However I havea numberof points that I would like to bring to your attention.

* This card is a communicationinterface, using a Time Division Multiplexing standardknown
as Ti. This standardis in very wide use throughout the Telecommunicationsand Computer
industry for the transmissionof voiceand data.

* Computer interfaces for this standardare available from a number of vendors. We ourselves
have purchasedTi interfacesfor VME bus computersfrom Rockwell CMC and PRI. The SSC
requireda largenumberof Ti interfaces2000, the cost of purchasingthis numberof commercial
VME boardswould have beenprohibitive. We thereforedecided to developour own lower cost
interface.

* Industry Pack IP interfacesare computerMezzaninecards conforming to the Industry Pack
Specification publishedby GreenspringComputer. The conceptbehind this interfacestandard
is to allow customizationof computersystemsat a lower cost than developingcompleteVME
interfaces. IP interfacesare smaller andcheaperto produce than VME interfaces,VME CPUs
andcarriersare availablefrom a numberof vendorsthat support IPs. A variety of IPs havebeen
developedby industry andothernational labs.

* A specificationwas developed,and it was decidedto haveindustry carry out the detaileddesign
and build the first prototype. AN RFQ was issuedSSC-93-A-12O393with a statementof work
ABA-i010005, and the bid was won by Comar-Systekof Dallas. They have carriedout this
contract and deliveredthe first working prototypes.

* I believe they wish to develop further this design, to make it cheaperto manufacture,and
commercializeit themselvesor through anothercompany.

* The concept and design make use of standardand widely available techniques. The reason
for this developmentand its statushas been widely discussedwithin the Lab, and with some
externalorganizationssuch as other national labs. The developmenthas alsobeen describedat
an internationalconferenceICALEPCS 93.
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In view of the above,I do not know if this is classifiableas an invention,or if it is patentable.Perhaps
you could also adviseon the rights held by Cornar Systek, andourselves.

cc: Dave Curd, Koni Nayak
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