
CMPE 310 Hardware Project Fall 2006

Hardware Project

Assigned: Friday, Nov. 3

Due: Friday, Dec. 1

Project Description:

Designa 8086microprocessorboardusingOrcadCaptureandLayout.Draw theschematicusing
Capture,export the necessaryfiles for Layout anddesignthe boardusingLayout. You will be
requiredto submittheschematicandtheboardlayouts.Your reportshouldincludetheblock dia-
gramof thewholesystem,describethenecessarydecodingdetails,describethechipsusedin the
projectandtheir programmingdetails(give examplecodefragmentsto setupvariouschipsalong
with their port addresses)anddescribethepin-outsof all headersusedto connectotherdevices/
boardsto your microprocessorboard.A portionof your gradewill dependon thewrite-up.Your
write-upshouldbea technicaldocument,thatcanbeusedby othersto useyour board.Think of
the write-up as the only documentationcustomersof your product(microprocessorboard)are
goingto get.They shouldbeableto understandyourdesignandshouldbeableto doeitherof the
following:
• Design a similar board using information in your document, or
• Useyou microprocessorboardfor designinga system.They shouldbeableto understandthe

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

Assumethatthey have accessto thedatasheets,sodon’t just blindly reproduceinformationfrom
thedatasheets.You canpoint theuserto therelevantdatasheetfor moreinformationthat is not
directly relatedto your board,e.g.all possibleprogrammingmodesof the 8279,8255etc.Your
write-upshouldhave a sectionfor eachof themajordesignblocks.Exampleswould bea section
for the8255,onefor 8279,onefor 8259,a sectionfor the8086andit’s associatedbuslogic, one
for thedecodingsectionandsoon.Rememberthis is nota two pagelabwrite-up.Includethefull
schematic,referencetheschematicasrequiredin your write-upandincludetheBill of Materials
reportfrom theschematictool. Includethe layout,onefigureperboardlayer, thedrill layerand
the silkscreen..

As you aregoingto do this projectasa team,appointa point of contactperteamto communicate
projectupdatesor problemsto meor theTAs. Nobodyis a teamleaderandyouareall welcometo
askquestionsregardingany specificproblemsyou might encounter. You shouldcooperatewith
eachotherandmeetthedeadlinesyou have setfor variousdesigncomponents.Divide thework
equallyamongtheteammembers.All of youshouldparticipatein thewrite-upprocess.Youhave
to write the sectionspertainingto the designblocks that you are assigned.Decidea common
write-upformatbeforehandsothatintegrationof varioussubsectionsdoesnot requiremajorfor-
matting edits.

Breakup of points:

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

Your design should include the following:
• 8086in minimum modeandit’s associatedbus buffering/demultiplexing logic. NMI should

beconnectedto apush-buttonswitchwith appropriatetiming logic. Thedatabus,addressbus
andall controlsignalsshouldbeconnectedto headersafterbuffering anddemultiplexing for
external access to design expansion boards.

• 256KB of CMOS flashcomposedof 128K x 8 28F010CMOS FlashMemory, decodedinto
two banks, highest address FFFFFH.

• 128KB of SRAM composedof 32K x 8 CY7C199StaticSRAM, decodedinto two banks,
lowest address 00000H.

• 8284 Clock Generator along with crystal and reset subcircuits
• 3 8255chips,decodedat the following addresses(all in hex), all port connectionsshouldbe

pulled to headers for external access.
PPI 1: Port addresses FFFF (control register), FFFD, FFFB, FFF9
PPI 2: Port addresses FFFE (control register), FFFC, FFFA, FFF8
PPI 3: Port addresses 3FD6 (control register), 3FD4, 3FD2, 3FD0

• 1 8259decodedatFFCA(command)andFFC8(data).IR0 connectedto apushbuttonswitch
with necessarycircuits, IR1 connectedto 8253counter2 output,IR2 connectedto the 8279
IRQ output and IR3 connectedto the 16550INTR output.All other IR lines connectedto
headers for external access.

• 1 8253decodedat FFDE(command),FFDC,FFDA, FFD8,with all counter1 andcounter3
pinsconnectedto headers.Counter2 outputconnectedto IR1 of the8259,gateandclockcon-
nected to header.

• 1 8279decodedat FFEA (command)andFFE8(data)which will beoperatedin thedecoded
mode.Connect22pushbuttonswitchesarrangedwith threerowsandeightcolumns.Lastrow
will have two lessswitches.In your layoutarrangethese22keysaswell astheresetandNMI
keys to form a6x4keyboardmatrix layout.Also connect4 common-anode7-seg LEDs to the
8279.

• 1 16550UART decodedat FFF0-FFF7.Theclock input to theUART shouldbePCLK from
the8284andtheINTR outputshouldbeconnectedto IR3 of the8279.Make theconnections
for  serial port using a MAX 235 line driver/receiver and a DSUB-9 connector.

• 1 common-anode7-seg LED connectedto a 74374latchdecodedat FFA0 and8 LEDs con-
nected to a 74374 latch decoded at FFA1.

• 8 DIP switches connected to a 74244 decoded at FFA2.
• Other misc. components that are required for the above circuits e.g.  resistor packs, caps, etc.

Submission:
Detailedinstructionson whatandhow to submitwill beprovidedcloserto thesubmissiondead-
line. You will be required to provide regular updates of your progress every week.

Project Updates:
Any updatesto thedescriptionwill beminor andwill bediscussedin classandpostedalongwith
this document.


