
CMPE 310 Hardware Project Fall 2009

8086 Board Design Project

Assigned: Friday, Nov. 6

Due: Monday, Nov. 23

Project Description:

Designa 8086microprocessorboardusingCaptureandPCB Editor. Draw the schematicusing
Capture,export thenecessaryfiles for PCBEditor anddesigntheboard.You will be requiredto
submittheschematicandtheboardlayouts.Your reportshouldincludetheblock diagramof the
wholesystem,describethenecessarydecodingdetails,describethechipsusedin theprojectand
their programmingdetails(give examplecodefragmentsto setupvariouschipsalongwith their
port addresses)anddescribethe pin-outsof all headersusedto connectotherdevices/boardsto
your microprocessorboard.A portion of your gradewill dependon the write-up.Your write-up
shouldbea technicaldocument,thatcanbeusedby othersto useyour board.Think of thewrite-
up astheonly documentationcustomersof your product(microprocessorboard)aregoingto get.
They should be able to understand your design and should be able to do either of the following:
• Design a similar board using information in your document, or
• Useyourmicroprocessorboardfor designingasystem.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 the decodingsectionandso on. Rememberthis is not a two pagelab write-up, your report
shouldhaveacoverpagewith thenamesof theteammembersanda tableto contents.Includethe
full schematicat the endof the reportasa section,referencethe schematicasrequiredin your
write-upandincludetheBill of Materialsreportfrom theschematictool. Includethelayout,one
figureperboardlayer, thedrill layerandthesilkscreen.Thesilkscreenshouldbeintuitivesoasto
make the solderingof componentseasyandimportantinformationshouldbe visible to the user
once the parts have been soldered onto the board.

You will work on this projectasteams,so appointa point of contactper teamto communicate
projectupdatesor problemsto meor theTA. Nobodyis a teamleaderandyou areall welcometo
askquestionsregardingany specificproblemsyou might encounter. You shouldcooperatewith
eachotherandmeetthedeadlinesyou have setfor variousdesigncomponents.Divide thework
equallyamongtheteammembers,includea pagein your reportexplainingthebreak-upof work
betweenvariousteammembers.All of youshouldparticipatein thewrite-upprocess.Youhaveto
write thesectionspertainingto thedesignblocksthatyou areassigned.Decidea commonwrite-
up formatbeforehandsothatintegrationof varioussubsectionsdoesnot requiremajorformatting
edits.
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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.

• 8284A 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 FFF7 (control register), FFF5, FFF3, FFF1

• 1 8259decodedat FFF6(command)andFFF4(data).IR0 connectedto a pushbuttonswitch
with necessarycircuits, IR1 connectedto 8254counter2 output,IR2 connectedto the 8279
IRQ output and IR3 connectedto the 16550INTR output.All other IR lines connectedto
headers for external access.

• 1 8254decodedat FFDE(command),FFDC,FFDA, FFD8,with all counter1 andcounter3
pinsconnectedto headers.Counter2 outputconnectedto IR1 of the8259,gateandclockcon-
nected to header.

• 1 8279decodedat FFF2(command)andFFF0(data)which will beoperatedin thedecoded
mode.Connect20 pushbuttonswitchesconnectedasfour rows andfive columns.Also con-
necttwo switchesto thecontrolandshift inputs.In your layoutarrangethese22 keys aswell
asreset,switchconnectedto theIR0 input on the8259andNMI keys to form a 5x5 keyboard
matrix layout. CLK input to the 8279 should be the PCLK signal from the 8284A.

• 1 16550UART decodedin thehigh bankat oddport addressfrom FFEFto FFE1.Theclock
input to the UART shouldbe PCLK from the 8284A and the INTR output shouldbe con-
nectedto IR3 of the8259.Make theconnectionsfor serialport usinga MAX 235line driver/
receiver and a DSUB-9 connector. Enable all receiver inputs on the MAX 235.

• 1 20 characterx 4 line LCD display with no back-light and an integratedLCD controller
decoded at addresses FFD6, FFD4, FFD2 and FFD0.

• 2 common-anode7-seg LEDs with a decimal point segment connectedto 74374 latches
decoded at FFCE and FFCF, 8 LEDs connected to a 74374 latch decoded at FFCC.

• 8 DIP switches connected to a 74244 decoded at FFCA.
• A power terminalblock to provide power to theboard.A 100uFdecouplingcapacitorshould

be connectednext to the power terminalblock. Placea 0.1uFdecouplingcapacitornext to
each of the major chips in your project.

• Othermisc.componentsthatarerequiredfor theabove circuitse.g.resistorpacks,caps,etc.
You canusediscretegateICs,3-to-8decoder, 2-to-4decoderor 16L8 (preferable)for decod-
ing variousaddresses.Includethe 16L8 programsif you decidedto usethemfor decoding.
Consider using the least number of chips required to perform IO and memory decoding.
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Submission:
Detailedinstructionson whatandhow to submitwill beprovidedduringthediscussionsessions.
The tools requiredfor the projectwill be demonstratedin the discussionsessionsover the next
two weeks.Datasheetsfor thepartsusedin theprojectarepostedon theclasswebpagefor your
reference.

Breakup of points:
Design Schematic and Board Layout: 70%
Documentation: 30%

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


