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mm /nstalling & Running

TheQuick Start documentswill form abasicintroduction to using the FlashM od-
uleproduct range. They areintended for thosewho prefer to experiment rather
than haveto read awei ghty document to understand how to use anew system.
From these documentsyou will seejust how easy itisto usethe FlashModulefor
your particular application.

For many usersthese may be the only documentsthat you need to read. For users
who want the more advanced documentation thisisincluded on the shipping CD
in AdobeAcrobat format. The Quick Start documentsshould beread asyou are
performing the tasks described and it formsatutoria in using the system, from
unpacking the system and installing the software up to devel oping your own turn-
key program running from the Flash memory when power isapplied tothe board.

Through out the documentation theword ‘ modul€ will be used asageneric name
torefer to asoftwaremodulein the FlashM odul€’ smemory map that hasvalid
identifiers (header and checksum). They can be programs, datatables, system
functions, driversor deviceinitialisation tables.

The systemis case sensitive, aprogram called ‘Hello' isnot the same as one
caled‘hello’. Make surethat you aretyping filenames and program namesin the
correct case otherwise an error message will bereported.

In this document screen output will alwaysbe showninacourier font Iike
this. Commandsthat you should typeare shownin an Arial font like this.
Thecharacters (CR) areusedtorepresent the' carriagereturn’ or ‘enter’ key.
Thecharacters (ESC) areused to represent the Esc’ key.

Thecharacters (CTRL) are used to represent the‘ Ctrl” key.

Thecharacters (ALT) areused torepresent the‘ Alt’ key.

Thecharacters (F10)(CR) are used to represent the F10’ and the ‘ Enter’ keys
pressed and released individually in sequence

Thecharacters (CTRL+F10) areused to represent the* Ctrl” key pressed thenthe
‘F10’ key pressed and released then the* Ctrl’ key released.

Thecharacters (ALT)t1 areused torepresent the* Alt' key pressed and rel eased
thenthe't’ key pressed and released thenthe‘ 1’ key pressed and released.

mm Unpacking and Connecting up

The FlashM odule shipping package should contain the following items. If any
aremissing, please contact you distributor immediately.

Quick Start Guide1and 2

FlashModule controller

CD Containing Software Support, C Compiler & Documentation
5Volt supply, mains powered

Serial Interface Cable

Flash Formatter (Multi copy packsonly)

Carefully remove the FlashModule from its anti-static bag observing anti-static
precautions. Make surethat the power supply provided s suitablefor connectior
to your mains supply. In adevelopment environment the FlashModulerangere:
quiresasingle5 Valtsd.c. supply at up to 500mA. Connect the COLOURED
wireto the terminal marked ‘5V’ and the BLACK wireto theterminal markec
‘0V’. Connect the serial |ead provided to the 10 way connector labelled “ S1' anc
the other endto aseria port on your PC. Beforegoing any further check that the
abovehashbeen completed correctly.

mm The First Application

Before the FlashModule s shipped out ademonstration program isloaded intc
the Flash memory on the board and set to run when thepower isapplied (turn-
key). Thefirst thing that weare going to do is run thisdemonstration program.
Thisprogram checksthat the FlashModuleisfunctioning correctly and demon-
stratessomeof thefeaturesof therange. Thefirst thingto doisset up aterminal
program onyour PC. For the demonstration thisterminal could betheterminal
program provided with Windows or Hyper-Terminal, which is supplied witr
Windows 95. Theterminal program should be configured withhardware hand-
shaking at 38400 baud, 8 databits, 1 stop bit and no parity onyour chosen COM
port. Having configured your terminal check that the switchin the middle of the
FlashModuleisinthe ‘R’ un position. This meansthat when theFlashModule
powersup it will start to run theturnkey program. Turn the power supply on. The
green LED, D1, next to the power connector should light upandtheLED, D2,
next to the processor will flash briefly. The demonstration program will now start
to run. The demonstration programwill do thefollowing:

FlashtheLED D2.

RunaRAM test on system RAM

Verify that the Flash Memory isfunctioning correctly
Print the current time and date

Display anumber of messages on the screen
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Oncethisiscompleted you can reposition the switch SW2in the' D’ ebugposi-
tion and turn the power off. Close down the terminal program. Y ou are nown
ready to install the software to generate your own programto runin turnkey
mode. Pleasefollow thefollowing steps carefully.



mm Installing and Setting up the Software

f you areusing either Windows 2000 or WindowsNT pleaseensurethat you are
ogged onto your computer as an administrator before attempting to install the
oftware.
Toinstall the softwareinsert the CD into the CD player onthe PC. If you havethe
‘eature enabled the CD will auto run and adocument will be opened in your
arowser. |f theauto runisnot enabled run theprogram‘ AUTORUN.EXE' inthe
‘oot directory onthe CD. Thedocument displayed in the browser actsasamenu
‘otheinstallation processwhichissplit into three separate parts.
Sirstinstall the GNU Tools. Todothis, select theunderlinedlink ‘GNU Tools'.
Thiswill bring up another pagethat tellsyou more about thetoolsthat you are
about toinstall. Toinstall the software click ontheunderlined link ‘ Install GNU
Tools'. Thiswill bring up awindow in the browser with two options. Choose
Openit’. Depending on your version of browser you may receiveawarning at
‘hispoint. Please choose to continue theinstallation. Thiswill run the familiar
InstallShield’ wizard to install the software onto your machine. From this point
‘ollow on screen prompts. We strongly recommend that you do not change the
Jdirectory namefor thisinstallation. Y ou do not need to restart your systemuntil
you haveingtalled the complete package. Usethebrowser ‘ back’ key toreturnto
‘hemain menu.
\lext you can ingtall the documentation fromtheinstall index inthe sameway by
‘ollowing thelink ‘ Install Documentation’. If you do not have an Adobe Acrobat
-eader installed you will also need to install this package. Thefinal part of the
nstallationistoinstall the CMS GNU Support Package. Todothisclick onthe
ink ‘FModule Support’ inthe main installation menu. Repeat asfor the GNU
nstallation. To complete the setup you must restart your computer.

mm A Simple Example

-aving completed theinstallation we can now make surethat everythingiswork-
ng with afew simple examples. In thisexamplewe are going to see how easy it
stoload and run aprogram. Thereisaprogram in the examples sub directory of
‘heingtallation directory called ‘led.c’. Thisprogram hasaready been compiled
and linked to amodule called ‘led’. Make sure that the mode switch on the
“lashModuleisinthe* D’ ebug position. Torunthe CM Sterminal program, ‘ Tar-
Jet’, click the* Start’ button onyour desktop and choose‘ Programs’ ->‘FModul€
->‘Target'. Theterminal starts up using COM1. If thisisnot correct type
!ALT+F3) and select the correct seria port. Hit the (CR) key acoupleof times
and you should get the C> prompt on the screen. If not, check that the PCis
onnectedtothecorrect serial port on the FlashM odule and that the FlashM odule
spowered up (green LED will beon). Make surethat theterminal programis
‘unning in the correct directory (it isdisplayed on thetitle bar —to proceed it
1eedsto be* C:\FModulé\Projects\Examples’. If it isnot, on the command line

ype

=d \FModule\Projects\Examples(CR)

\ow at the prompt type

load led(CR)

Remember the system is case sensitive. The FlashM odulewill now download the
program‘led’ fromthe PC. Thisprogram can berun smply by typingitsnameie:

led(CR)

Noticethat thered LED D2 isnow flashing. Hit the (SPACE) key to stop it and
returnto thecommand line prompt. To run thisprogram from reset or power on
wemust first placethemodulein battery backed memory and then turnkey it by
typing:

unload TurnKeyD(CR)
lock led (CR)

turnkey led(CR)

Thiswill create adatamodule which isin battery backed RAM. If theswitch
SW2isinthe 'R’ un position when the FlashModule starts up itwill runtheturn-
key program. Go ahead and try it. Turn the power off, then turnit back on. The
LED program is now running as your application would run. Y ou can now see
how easy itisto get an application up and running. Toreturntothesystemsimply
set the switch back to the * D’ ebug position and reset the controller again. When
you have donethis, removethe battery backup from theturnkey moduleby typ-
ing:

unlock TurnKeyD(CR)

Next timethe FlashM oduleisinitiaized the TurnKeyD modulewill not befound
so the FlashModule will run the default terminal program.

Y oucannow unlock the‘led’ programinthesameway.

unlockled(CR)

mm Erasing the Flash

To erasetheuser sectorsof the Flash memory autility programis includedcaled
‘erasef’. Thisprogramwill removeall modulesand datathat are contained inthe
sel ected flash sectors and leave them blank ready to be reprogrammed. It should
be used with care. The system sectors (addressesin the range $000000 to $2FFFF)
can not be erased with thiscommand. To erased| user sectorsof the Hash memory

type:

erasef(CR)

Youwill then be asked if you want to ‘ Eraseall User sectors’ or ‘ Choosewhict
sectors’ you erase. Thistimechooseoption ‘1. If you wereto select the seconc
option you will be asked to enter theaddress of thefirst sector. Thismust be
greater than $30000 for the erasefunctionto occur. Y ouwill then be asked how
many sectorsyou want to erase. If you do not haveaformatter pluggedin, the
upper limit is5, with theformatter fitted up to 14 sectors can be erased. Closethe
terminal program down by typing (ALT+F10) while the terminal programis<
selected.

mm Useful Debug Commands

TheFlashModule hasanintegrated debugger/monitor. To enter debug mode, or
thecommand line, typed(SPACE)(CR). Oncein the debugger you can usethe
following commandsto check the status of the processor and memory.

dump d [address](CR)

display apage of memory starting at the given address

change c[address](CR)

display and modify dataat amemory location (usewith care)

registers r(CR)

display the current value of the processor registers

trace t(CR)

executeasingleinstruction and thenwait for further input

For full detailson all the debugger commands and their abbreviations pleasere:
fer toyour C User Manual. Y ou may often see debugger commandswrittenas‘c
¢ F00000" for example. The above command will enableyouto changethebyte

at address $F00000 from the shell command line. The debugger will be callec
and thestring following the‘d’ is passed directly onto the debug monitor.

( IMPORTANT \

Cambridge Microprocessor Systems L td. offer technical support by fax, emall
and Internet. Many common guestions are answered on our web site at
www.cms.uk.com/support.html. Thissite hasrecently been updated toin-
clude solutionsto common problemsfound during theinstallation and some
extraexampleprogramsfor the GNU compiler. |f thesedo not resolveyour
questionsthe support fax number is+44 (0)1 371 876 077 and the email
addressissupport@cms.uk.com. Pleasefreely usethese support facilitiesif
required. Weoffer free unlimited technical support viathese services.

- )
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Thissectionwill show you how to compile aprogram from scratch and then load
itintothe FlashModule. It will alsointroduce some of the debugger commands
that are availableto hel p resolve programming problems.

Click the* Start’ button and choose Program -> FModule -> CEdit. Thiswill run
the CEdit program which will bring up an editor window. Select menu option
‘Project’ ->‘New’. Givetheproject aname, for example‘hello’ and click on
‘OK’. Youwill seeaC program appear inthewindow. Theeditor hascreated a
new project called ‘hello’ inthe‘ Projects’ sub-directory and writtenasimple
programfor youcalled ‘hello.c’. It also automatically generatesamakefileto
instruct the compiler how to build your program. All the program doesisprint a
series of numberson the screen.

Toturn thissimple C program into an application program to download to the
FlashModule simply select ‘ Project’ -> ‘Build’. Thiswill compilethe program,
link it, add on the Minos header and generate asymbol table to aid debugging.
When the buildis complete, check for any errorsdisplayed in the bottom win-
dow. Next select‘ Target’ from themenu bar, followed by ‘ Select’ to chooseyour
target card (you only need to do thisonce), then click on ‘ Connect’. Y ou arenow
running the CM Sterminal program asbefore, which will alow youto communi-
catewith the FlashModule. Noticethat the current directory for theterminal pro-
gram is now your current project directory which would be
C:\FModule\Projects\helloif you have chosen dl the default options.
Beforeturning onthe power supply to the FlashM odule make surethat the switch
SW2inthemiddleof theboardisinthe‘ D’ ebug position. Turn the power to the
FlashM odule on. When the board has powered up amessage will be displayed
followed by the prompt

C.M S. Cross Conpil er Support
C>

Wenow need to download the program and the symbol tablethat we havejust
created. Todothissimply type:

load hello hello.sym(CR)

Thiswill load the program ‘hello’ intotheRAM onthe FlashModule. Wheniit
comesto thesymbol tablethe programwill ask if youwant toloaditinto RAM or
flash. Atthemoment just type’ r' toload the symbol tableinto RAM. If you nhow
type the command:

mdir(CR)

Themoduledirectory will be displayed (seebelow). Y ou can seethat thereare a
number of programsal ready | oaded inthe FlashM odul€’ smemory. It givessome
useful information about all the programsin thememory map. Thisinformation
is

Start address of themodule's header

Size of the Module (not including the header)
Thenameof themodule

Thetypeof themodule

What typeof memory itislocatedin

T T

0057a2 | 34 | sysinit | System | Flash
0057f8 | 50 | ticker | System | Flash
00586a | 1ce | drdsk | Driver | Flash
005a5a | 2a | D1 | Dit | Flash
005aa6 | 682 | dr68681 | Driver | Flash
00614a | 24 | TERM | Dit | Flash
006190 | 277c | Maths | Subrtn | Flash
00892e | 722 | dr8530 | Driver | Flash
009072 | 22 | S1 | Dit | Flash
0090b6 | 22 | S2 | Dit | Flash
0090fa | 27da | shell | Absolute | Flash
00b8f6 | 4afc | |oad | Absolute | Flash
010414 | 22b0 | procs | Absolute | Flash
0126e6 | 27d8 | ndir | Absolute | Flash
0l14ee0 | 207c | echo | Absolute | Flash
016f7e | 1f06 | code | Absolute | Flash
018ea6 | 2cec | unl oad | Absolute | Flash
Olbbb4 | 21lec | Iock | Absolute | Flash
0lddc2 | 21f2 | unlock | Absolute | Flash
01ffd6 | 34d4 | setine | Absolute | Flash
0234cc | 36d2 | erasef | Absolute | Flash
026bc0 | 2222 | turnkey | Absolute | Flash
028e04 | 25a4 | save | Absolute | Flash
f00000 | 19d4 | hello | Absolute | Ram
f441c0 | 664 | hello.sym | Data | Ram
C>

Thetwoitemsinthislist that weareinterested in at the moment arethose callec
‘hello’ and‘hello.sym’. Y oucanseethat ‘ hello’ isloaded at address$F00000in
Ramand itisof type‘Absolute'. Thismeansthat theload addressisincludedin
themodule header and it must always be loaded and run from this address. The
module’‘hello.sym’ isloaded at address $F441C0 (may bedifferent onyour con-
troller) intheRamanditisa‘Data’ module. The symbol table namewill alway:
bein lower case, your program namewill bethe sameasthe project name. A date
module can only storedata, it can not berun andit isup to the application pro-
gram how tointerpret the contentsof thedatamodule. Next, totell thedebugger
the name of the required symbol tablewe wish to usewe need to type the follow-

ing:
dname hello(CR)

to set abreak point at thelabel ‘main’ type:

d b main(CR)

Next we can run the program by typing:

hello(CR)

The programwill start running and then print the message:

St opped at break
=>

Y ou arenow in the debugger. To seetheinstructionsthat areto be executed next
type



1i(CR)

Thedisplay should look similar to thefollowing:

=>di

main |ink a6, #fffc

mai n+000004 jsr __main

mai n+00000a clr.| fffc(a6)

mai n+00000e noveq #09, d1

mai n+000010 cnp. | fffc(a6), dl
mai n+000014 bge. s nai n+000018
mai n+000016 bra. s nmai n+000030
mai n+000018 nove.| fffc(a6),-(a7)
mai n+00001c pea gcc2_conpi |l ed
mai n+000022 j sr printf

mai n+000028 addq. | #8, a7

mai n+00002a addq. | #1,fffc(a6)
mai n+00002e bra. s mai n+00000e
mai n+000030 noveq #00, dO

mai n+000032 bra mai n+000036
mai n+000036 unl i nk a6

mai n+000038 rts

__nmain link a6, #0000

__mai n+000004 unl i nk a6

__mai n+000006 rts

exit link a6, #fff8

exi t +000004 nove.| d3,-(a7)
exi t +000006 nove.| d2,-(a7)

it the (ESC) key and then type t(CR) totraceto thenext command. To con-
inuetracing simply hit (SPACE) . When you havefinished tracing the program
1it the (ESC) key again. Thiswill stop thetrace and return the debugger to the
Jebug prompt. At the ‘=>" prompt typeg(CR) to continue executing the pro-
yram.

Themessage

The nunber is
The nunber is
The nunber is
The nunber is
The nunber is
The nunber is
The nunber is
The nunber is
The nunber is
The nunber is
C>
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nill bedisplayed onthe screen. Thisisall that isrequired to compileand run any
arogram. Next, closetheterminal down by typing (ALT+F10) and then editor
~vindow down by typing (ALT+F)X Finally, turn the power off to the
“lashModule.

mm Programming into Flash

Once you have finished devel oping the application program you will want to
ncludeitinthe Flash memory ontheFlashModulesothat it ispermanently saved.
Thefollowing procedure takesyou through the stepsrequired to placeaprogram
nto the Flash memory.

Wearegoing to placetheexampleprogram ‘ hello.c’ that we wereworking with
previously into the Flash memory. First of all theprogram needsto be compiled
and linked for an addressin the Flash memory. To do thismake surethat you
have the program in the current editor window. Open up the makefilefor the
project and makethefollowing changes

1. InthelineLFL AGSchangethetext m68k-coff.x toflash.x
2. Intheline shin change the/O=F00000 to /O=30000

Savethe makefileand return to the program window. To ensurethat the program
isrebuilt, savethefileand then select ‘ Build' fromthe‘Project’ menu. The pro-
gramwill be compiled and linked for the new addressin Flash memory. When
thebuild iscompleted open a‘ Target’” window or select your current target win-
dow. Makesurethat the power tothe FlashModuleison. If you hit the(CR) key
youwill get the prompt:

[

At this prompt type thefollowing:

load hello(CR)

Thistimethe program will display the size of the program and report that itis
erasing theFash and then start to copy the program ‘ hello’ into the Flash memory.
If you type:

mdir(CR)

you will seethat the program ‘hello’ islocated at address $30000 in the Flash
memory, compareit with themodule directory that you generated earlier. You
can now run the program simply by typing itsnameie:

hello(CR)

Thiswill print the same message on the screen aswe saw earlier whenweranthe
same program. This program isnow in Flash and it can only be removed by
‘unload’ing it or erasing the Flash sector which containsit.

mm Runningfrom PowerOn

Wehavea ready seen how toturnkey aprogram, but inthe previousexamplewe
kept the turnkey program in battery backed RAM. Thistimewe aregoing to
place both the program and the TurnKeyD modulein the Flash memory. We
havealready got the program ‘ hello’ inthe Flash from the previous exercise.

Type

turnkey hello(CR)

Thiswill createadatamodulein battery backed RAM called TurnKeyD. Move
theswitch SW2tothe' R’ un position and then pressand hold thereset button or
the FlashModule until thered LED D2 blinks, you can then rel ease the button.
Thistimewhen theboard recoversfrom the reset, your loaded programwill run.
Our program has been run from reset aswe saw before. Move the switch SWz
back to the‘ D’ ebug position and reset the FlashM odule once again. Thistimethe
terminal environmentisrestored. To makethis TurnK eyD modulemore perma
nent it can beloaded into the Flash memory. To dothis, at the command prompt

type:

save TurnKeyD(CR)

Thiswill savethedatamoduleto your hard disc. Next the battery-backed module
must be removed by typing thefollowing:

unlock TurnKeyD(CR)

unload TurnKeyD(CR)

The new modul e can then beloaded into the Flash memory by typing:

load TurnKeyD(CR)

and when asked if you want to |oad the moduleinto Ram or Flash answer by
typing F. Thiswill load thedatamodul einto the Flash memory. Itisnow perma
nent and can only be removed by ‘unload’ ing it or erasing the flash sector con-
tainingit. Y ou can now movethe mode switch SW2tothe‘ R’ un position. Reset
the FlashModul e by either turning the power supply off and then on again or by
using thereset button. The FlashM odulewill power up and display our messages
asacomplete standal one system. Y ou should now beready to begin devel oping
your own program. For further information on this product please refer to the
main product manuals.

( IMPORTANT \

Cambridge Microprocessor Systems L td. offer technical support by fax, email
and Internet. Many common questions are answered on our web site at
www.cms.uk.com/support.html. Thissite hasrecently been updated toin-
clude solutionsto common problemsfound during theinstalation and some
extraexampleprogramsfor the GNU compiler. If these do not resolveyour
questionsthe support fax number is+44 (0)1 371 876 077 and the email
addressissupport@cms.uk.com. Pleasefreely usethese support facilitiesif
required. Weoffer free unlimited technical support viathese services.
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