CMPE 310 UMBC 8086 Trainer Programming Fall 2009

8086 Board Design Poject
Assigned: Friday, Dec. 4

Due: Monday, Dec. 14 (Mainly an in class exeise)

Project Description:

You will be programmingthe UMBC 8086 Trainer Kit that includesall the featuresthat you
designediuringthe hardwareprojectalongwith extrafunctionality Thenon-wlatile memoryhas
beenpre-programmedith a monitoringprogramingthatwill loadyour codeandexecuteit from
the RAM. Most of the programmingwill be doneduring classmeetingtimesandyouwill submit
the codethatyou have written using‘submit’ on the duedate.We will discusgheboard,the pro-
gramming details andavious jumper setting during the discussion session.

Programming Details

Your coding will be focussedtowards the following chips, thesedevices are decodedat the
address mentioned in your hamw project specification document:

» 8279 (Keyboard/Display Controller)

» 8259 (Interrupt Controller)

» 8254 (Programmable Counters)

» 2 7-Sgment LEDs and 8 discrete LEDs

» 20 character x 4 line LCD display (can be accessed usingaseftaterrupt 0x10)

Connecting the kit to a PC and running ypur code

The monitor programis designedo communicatewith the PC usingthe serial port anda null-
modemcable.Theserialport marked Serial1 on the boardshouldbe connectedo the serialport
on the PC. The monitor programin the Flashcommunicatesvith the Hyperterminalprogramon
the PC.

Hyperterminal Setting

« To openhyperterminalgo to All Programs> Accessories> Communications> HyperTer-
minal

* A new connection winde will pop up, gie a name for the connection and click OK

* Inthe Connectd window set connect using to the serial port (usually COM1) on the PC.

* In the Propertiedialog, setbits per secondto 38400,databits to 8, parity bits to none,stop
bits to 1 andflow controlto hardware (the monitor programusing CTS/RT'S handshakindor
data transfer)

* A blank hyperterminal screen will be siwa, you are na ready to communicate to the board

Board Setup

» Connecta 5V power supplyto the system,usingeitherof the two power connectorsgurrent
requirement for the board are quiet high so useagepsupply in the lab

* Onpoweruporif theResekey ontheboardis pressedhe monitorprogramperformsa RAM
test and configuresvarious devices on the board. The following will display on the LCD
screen:
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UMBC 8086 Trainer
Copyright (c) 2007

Chintan Patel
TEST/BOOT

* Once the last line turns blank the board is ready for use
* Pressinghe Resetkey on the boardat ary time will resetthe systemandreloadthe monitor
program

Hyperterminal Prompts
* On successful boot, theg/perterminal windar should display the follsing message:

UMBC 8086 Minimum Mode System v1.1
Copyright (c) Chintan Patel and Ekarat Laohavaleeson
Press ‘H’ for Help

UMBC-86>

* PressL’ andfollow theinstructiongo loadanIntel Hex File containingyour code.Make sure
you pickSend Ext Hle and not Send File from the transfer menu.

* Oncethe hex file is receved, it is processedndloadedat the right locationin the RAM. A
messagesaying‘Intel Hex File Receved’ is displayedon the hyperterminalwindow andthe
control is transferred to your code.

» Reset the system to load another file.

Programming Considerations

We will bediscussinghe programmingmodelextensvely during the classdiscussionhowever,

here are a f& things to lkeep in mind

» Thisis a8086basedsystemsoonly 16-bitand8-bit registersareavailable(32-bitregistere.g.
eax,edxetc.arenot present) The systemrunsin minimummodewithout a floating point co-
processor so floating points instructions are notatb

* Youwill beprogrammingn realmode.Thiswill requirethatyou keeptrack of your segment
registers.If you useonecodeandonedatasegment,the monitor programwill initialize them
properly Your code sggment should be relocatedto 0x10000 and your data segment at
0x18000.The stacksegmentis setupfor you at 0x00000andyour stackpointeris initialized
sothatyou havelKBin your stacksegment.Interruptvectorscanbeloadedin thelower RAM
addresduy initializing the extra segmentregisterto 0x00000.You have accesgo a total of
128KB of RAM, havever, you will not require that much space in your programs.

* Only instructionsthatrun on the 8086 canbe usedin your code.We will be usinga directive
in nasmto enforcethis. However, you shouldbe carefulwhenyou areusingindirectaddress-
ing. Only a subsetof instructionsthat you have usedbefore are available on the 8086. All
memoryaddressingnodesarenot availableandoffsetscanbe placedin definedregisters.All
thevalid instructionsaregivenat the endof the 8086datashegbostedon thewebpageThese
arealsogivenin appendixB of thetextbook,if youseea‘-’ next to the8086columnfor apar-
ticular instruction, then it cannot be used in your code.
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We will be usinga differentoutputformatfor nasmfor this programmingassignmentsAlso
we will beusingdifferentlinking andlocatingtoolsto relocateyou code.Thelab discussion
will cover the details about programming.

Using the LCD display via softwae interrupt 0x10
You can display messagesn the LCD screenusing a software interrupt 0x10. The following
parameters need to be passed in thesters mentioned bakoto the interrupt service routine:

ax: A value betwen 0 and 4

0 for writing to the entire screen (20 characters x4 lines) for a total of 80 characters

1 through 4 to print upto 20 characters on that particular line

bx: Pointer to the string to print in memory

pointerto amemorylocationwith 80 charactersr lessfor entiredisplay 20 or lessfor a par-
ticular line

cx: Number of daracters to print

max 80 for entire screen, 20 for a particular line

dx: Offset from the beginning of line to start displaying

Thisis usedonly in theline mode,the sumof numberof characterplusthe offsetshouldbe
less than 20

si: Segment baseof the string

The baseof the segmentwhereyour string is located.This will usuallybe the datasegment
register hawvever, if you hare multiple data ggments defined, you can print fromyamme.

Return \alue
Thereturnvalueis O for no errors,-1 if therewasanerrorin theline number -2 if therewas
an error in count + ¢det. This is returned in ax, Wwever, you dont have to check it.

Examples
Call:
mov ax, 0
mov bx, welcome
mov cx, lenl
mov dx, 0
mov si, ds
int 10H
Data (data ggment):
welcome: db " Wlcome to CMPE 310" ; 20 characters per line
db" Section 0101, 0102 "
db " af 07 "
db" 8086 Project "
lenl: equ $ - welcome
Output:

Welcome to CMPE 310
Section 0101, 0102

Fall 07
8086 Poject

Example Cont. :
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Next Call:
mov ax, 4
mov bx, change_project
mov cX, 6
mov dx, 11
mov si, ds
int 10H
Data (data sement):
change_project: db “is fun” ;6 characters, displayed starting at charactefis&2+-@gf

Output:

Welcome to CMPE 310
Section 0101, 0102

Fall 07
8086 is fun




