CMPE 310 Har dwar e Proj ect Fall 2006

Har dware Project
Assigned: Friday, Nov. 3

Due: Friday, Dec. 1

Project Description:

Designa 8086microprocessoboardusingOrcadCaptureandLayout. Draw the schematiasing
Capture,export the necessaryiles for Layout and designthe boardusing Layout. You will be
requiredto submitthe schemati@ndthe boardlayouts.Your reportshouldincludethe block dia-
gramof thewhole systemdescribethe necessarglecodingdetails,describethe chipsusedin the
projectandtheir programmingdetails(give examplecodefragmentdo setupvariouschipsalong
with their port addressesanddescribethe pin-outsof all headersisedto connectotherdevices/
boardsto your microprocessoboard.A portion of your gradewill dependon the write-up. Your
write-up shouldbe a technicaldocumentthat canbe usedby othersto useyour board.Think of
the write-up as the only documentatiorcustomersof your product(microprocessoboard)are
goingto get. They shouldbeableto understangour designandshouldbe ableto do eitherof the
following:

* Design a similar board using information in your document, or

* Useyou microprocessoboardfor designinga system.They shouldbe ableto understandhe

interface, the specifications and the programming aspects of your board to do this.

Assumethatthey have accesdo thedatasheetssodon't just blindly reproducanformationfrom
the datasheetsYou canpoint the userto the relevantdatasheetfor moreinformationthatis not
directly relatedto your board,e.g.all possibleprogrammingmodesof the 8279,8255etc. Your
write-up shouldhave a sectionfor eachof the major designblocks.Examplesvould be a section
for the 8255,0nefor 8279,onefor 8259,a sectionfor the 8086andit’s associatedbuslogic, one
for thedecodingsectionandsoon. Remembethisis notatwo pagelab write-up.Includethefull
schematicreferencehe schematiasrequiredin your write-up andincludethe Bill of Materials
reportfrom the schematidool. Includethe layout, onefigure per boardlayer, the drill layerand
the silkscreen..

As you aregoingto do this projectasateam,appointa point of contactperteamto communicate
projectupdatesr problemsto meor the TAs. Nobodyis ateamleaderandyou areall welcometo
askquestiongegardingary specificproblemsyou might encounterYou shouldcooperatewith
eachotherandmeetthe deadlinesyou have setfor variousdesigncomponentsDivide the work
equallyamongtheteammembersAll of you shouldparticipatein thewrite-upprocessYou have
to write the sectionspertainingto the designblocks that you are assignedDecidea common
write-upformatbeforehandsothatintegrationof varioussubsectionsloesnot requiremajor for-
matting edits.

Breakup of points:

Design Schematic and Board Layout: 70%
Documentation: 30%
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Project Details:

Your design should include the folliong:

8086in minimum modeandit’s associatedus buffering/demultipleing logic. NMI should
be connectedo a push-lutton switchwith appropriatdiming logic. Thedatabus,addresdus
andall controlsignalsshouldbe connectedo headersafter buffering anddemultiplexing for
external access to desigrpansion boards.

256KB of CMOS flashcomposedf 128K x 8 28F010CMOS FlashMemory, decodednto
two banks, highest address FFFFFH.

128KB of SRAM composedf 32K x 8 CY7C199Static SRAM, decodednto two banks,
lowest address 00000H.

8284 Clock Generator along with crystal and reset subcircuits

3 8255chips,decodecat the following addresse&all in hex), all port connectionshouldbe
pulled to headers foxeernal access.

PPI 1: Port addresses FFFF (contrgister), FFFD, FFFB, FFF9

PPI 2: Port addresses FFFE (contrgister), FFFC, FFk, FFF8

PPI 3: Port addresses 3FD6 (contrgiister), 3FD4, 3FD2, 3FDO

1 8259decodedat FFCA (commandlandFFC8(data).IR0 connectedo a pushbutton switch
with necessargircuits, IR1 connectedo 8253 counter2 output,IR2 connectedo the 8279
IRQ outputand IR3 connectedo the 16550INTR output. All otherIR lines connectedo
headers forxd@ernal access.

1 8253decodedhat FFDE (command) FFDC, FFDA, FFD8,with all counterl andcounter3
pinsconnectedo headersCounter2 outputconnectedo IR1 of the8259,gateandclock con-
nected to header

1 8279decodedat FFEA (command)and FFE8(data)which will be operatedn the decoded
mode.Connec22 pushbuttonswitchesarrangeavith threerows andeightcolumns. Lastrow
will have two lessswitchesln your layoutarrangehese22 keys aswell astheresetandNMI
keysto form a 6x4 keyboardmatrix layout. Also connec4 common-anod&-sey LEDs to the
8279.

1 16550UART decodedat FFFO-FFF7.The clock input to the UART shouldbe PCLK from
the8284andthe INTR outputshouldbe connectedo IR3 of the 8279.Make the connections
for serial port using a MAX 235 line agr/recever and a DSUB-9 connector

1 common-anod&-sey LED connectedo a 74374latch decodedat FFAO and8 LEDs con-
nected to a 74374 latch decoded aAEF

8 DIP switches connected to a 74244 decoded/&2 FF

Other misc. components that are required for the@ebuwcuits e.g. resistor packs, caps, etc.

Submission:
Detailedinstructionson whatandhow to submitwill be provided closerto the submissiordead-
line. You will be required to prode regular updates of your progresseey week.

Project Updates:
Any updatego the descriptionwill beminor andwill bediscussedn classandpostedalongwith
this document.



