intel Quick Sart
Tutorial

Using the TASKING* Software Development Tools

with the Intel® 8x930 Family Evaluation Board

This explains how to use the TASKING Microsoft* Windows* -based
software devel opment tools with the Intel 8x930 based eval uation board.

This document is divided into the following sections:
About this Tutorial
TASKING Software Development Tools Tutorial
Starting the Tutorial
Creating a New Project
Opening a New Source Code File
Building the Project
Configuring the Assembler, Linker, and Debugger
Assembling the Code and Creating an Executable File
Downloading the Code to the 8x930 Evaluation Board
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About this Tutorial

This tutorial focuses on using EDE™, TASKING's integrated Embedded Devel opment
Environment. It explains how to create and build a new project using a source code
example that isincluded in this tutorial. It also shows how to configure the tools; assemble
and link the code; and invoke the debugger.

TASKING Software Development Tools Tutorial

Before you begin this tutorial, you need the TASKING software development tools. To get
it, do one of the following:

Locate the evaluation version of the TASKING software development tools that
shipped with the USB 8x930 peripheral development kit

Download the evaluation software from the TASKING web site (www.tasking.com)
Purchase a complete software package from TASKING

Starting the Tutorial

Install the TASKING software development tools by completing the following steps.
1. Insert your CD in the CD-ROM player.
2. Choose the Run option:

In Windows 95/NT, press the Start button and choose Run

In Windows 3.x, open the Program Manager or File Manager File menu and
choose Run

3. Type D:SETUP a the Command Prompt. Where “D:” represents the drive of the CD-
ROM player

4. Press OK.

5. Follow the on-screen prompts.
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After you install the TASKING development tools, a new program group appears on your
desktop (shown in Figure 1).

B TASKING 251_8x930USB Demo M=l E3

File Edit “iew Help
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manual rnanual manual
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Ervvironment
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{Development; Support
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Figure 1 EDE Icons

The evaluation version of the compiler and assembler support alimited number of symbols
and operands and the linker allows up to 3K of code size. CrossView Pro aso has some
restrictions including the About box popping up every 5 minutes. Please refer to the Demo
Limits help file for more details.

6. One of the icons within the TASKING program group is for the integrated Embedded
Development Environment. Double-click on the EDE icon.

The window shown in Figure 2 appears. From this window you can create projects, edit
files, configure the tools, compile, assemble, link, and invoke the debugger.

NOTE  When using Windows 95 you can create a shortcut on your desktop by
dragging the EDE icon to the desktop using the right mouse button!
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\_ TASKING EDE [ 251 - c:\d251\examplesidemoksim_pit ]
File Edit Search Project Buffer Window Kep Utlitp Options Help EDE

EIEEIENE B EESEA] SBR[
B c:\d?51\examples\demo\welcome. bxt

Welcome?

Thank you for your interest in the TASKING 251-8x%38 USB development
tools. This demonstration project guides you through some of the
features of EDE and shows you how you can use the project
environment .

EDE is an integrated environment that supports the entire
edit—-build-debug loop. You can create projects, define the

TASKING Embedded Development Environment | |

Figure 2 TASKING’s EDE

NOTE  EDE is based on the popular Codewright™ for Windows editor from
Premia”. The TASKING 251/USB evaluation software contains a demo version of
Codewright, with an expiration date. The full 251/USB product incorporates the
TASKING OEM version of Codewright. You can also use EDE with you existing
Codewright configuration. See EDE manual for details.
7. Severa example project files of C applications are delivered with the product. See the
TASKING Quick Start document for details. This tutorial, however, explains how to
create your own assembly project for the 8x930 USB Family Board.

Creating a New Project

Create a Hew Project |

Eilename:
||::: Yd251 v newp.pjt |

[¥ Close existing buffers/windows

Browse._ . I (1] 4 Cancel Help |

Figure 3 Create a New Project Window

1. Open the Project menu and select the New... menu item. The dialog shown in Figure 3
appesars.
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2. Either enter the name of the project you are creating or press the Browse... button and
use the dialog shown in Figure 4.

HNew Project Filename |
File Hame: Directories:
[newpl pit | ec\d251

e Cancel |
=5 d261
(1 bin —lﬂ"’"’
[ etc [+ Change Dir
(1 examples
[ include
Ca1tib
Sarve File az Type: Drives: M
Project Files[*_pijt] j I = o j

Figure 4 Browse for New Project Filename
3. For thistutorial, choose the name newp. pj t and press OK to close the dialog. When
you close this dialog, you again see the dialog in Figure 3.
4. Press OK again to close the dialog from Figure 3.

5.  When the project file has been created, the EDE project manager asks you to specify
the source files of your project, using the dialog of Figure 5. Since we do not have any
source files yet, we skip this dialog by pressing Cancel. As soon as we have created a
source file, we will use this dialog to the source file to our project.
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Edit Project
File Hame: Directories: Done |
: = c:hvd2591
IE J Cancel
NEWP_BAFK o oA
NEWP.MAK d251
NEWP.PJT % bin Help |
README_A.TXT
README_C.TXT O ete Network.. |
README . TXT 2 examples
[C3 include Invert |
[Z lib
0 of & zelected Llear |
List Files of Type: Dnives:
| Al Files(=.) E X =
Froject Name: C:\d251\newp.pjt
Froject Files:
Add
[Felete |
Invert |
Elear, |

Figure 5 Edit Project

Opening a New Source Code File

1. Open the EDE File menu and choose New. The dialog shown in Figure 6 appears.

Dpen a New File for Editing E3

Current Directorny:
C:vd251

Filename:
|limer1 _asm |

¥ Create new window

Browse. . | 114 I

Cancel | Help |

Figure 6 Open New File
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2. Enter the name of the file you want to edit and press OK. This tutorial uses the name:
tinmerl.asm

3. An editor window appears in the EDE window. Use the editor to type in the example
program provided in Figure 7 or use a program of your own. The example program
uses a humber of MOV instructions to port 1 of the 8x930 device. The program sets up
timer 1 to cause an interrupt after it overflows. This program is used in the rest of the
tutorial.

; Use assenbl er predefined register names, no need to include:
; $i ncl ude(\ d251\i ncl ude\ r eg930ax. i nc)

PUBLI C __ START ; Debugger “Reset application” |abel
HCSEG AT 00: 4000H ; Huge Code Segnent; anywhere in 16M
JMP MAI N

CRG 00: 401BH

JWP TI MER | SR

CRG 00: 4100H
MAI N:

MoV TMOD, #00010000B ; tinmer 1 node 1
MoV P1, #00000000B
MoV P1, #00000011B
MoV P1, #00000111B
MoV P1, #00001111B

SETB IE 3 ; ENABLE tinerl interrupt

SETB TR1L ; start timer 1
STAY:

JMWP STAY ; stay here until tinerl overflow
TI MER_| SR

CLR IE. 3 ; DISABLE tinerl interrupt

MoV P1, #00010000B
MoV P1, #00011000B
MoV P1, #00011100B
MoV P1, #00011110B
MoV P1, #00011111B

STAYL:
JMP STAY1 ; stay here forever
SETB  IE. 3
RETI
END
Figure 7 Example Program
4, After you finish typing the code, open the editor's File menu and select Save.
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Building the Project

Now that you have a project (newp. pj t) and afile (ti mer 1. asm), build your project as
follows:

1. Open the EDE Project menu and select the Edit... menu item. The dialog shown in
Figure 8 appears.

E dit Project i
File Hame: Directories: Done
;timeﬂ .asm :j Eii.:tdzﬁ'l Cancel Rf

NEWP MAK - el e ]
NEWP MAP #4251
NEWP.OUT “‘j . Help ’
2] bin
NEWP.FJT
README_A TXT L] etc Network._. ]
README_C.TXT b _J examples
README X TXT 1 include Invert 1
[ lib
1 of 16 zelected Clear 1
Lizt Files of Type: Drives:
|All Files(=.%) A (=2 -

Project Hame: C:Ad251\newp_pit
Project Files: 1 of 1 selected

Add
Delete

Invert

It

Clear

Figure 8 Adding a File

2. Select thefileti mer 1. asmand choose Add (or double click the file). Press Done to
close the dialog from Figure 8.
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Configuring the Processor, Assembler, Linker, and Debugger

1. Configure the Processor by completing the following items:
Open the EDE menu and choose Processor Options...

Configure the options in the tabs as shown in Figure 9 and 10 and press OK. Check
if the DIPswitch MODEDO of your 8x930 Family Evaluation Board reflects your
choice of the Processor options: source or binary mode. Please note that the factory

Processor Options [NEWP_PJT] E3

Configuration | Advanced I Memory I Processor | Startup |
~CPU Configuration

YWhen changing any CPU option, the system startup code
[LIBASTART.SRC) must have been added to your project.

CPU execution mode:
i Source Mode
“8 e

On interrupt:
i+ Save PS¥1 and 3 bytes of PC [4 byte frame]
" Save 2 least significant bytes of PC [2 byte frame]

User configuration fetched from:
= User code memory

" Internal memory

0K I Cancel | Defaultsl Help

Figure 9 Processor Options - |

setting of most boards assumes binary mode. So you either have to rebuild the
application for binary mode (select Binary Mode and click OK) or set the board to
run in source mode (DIPswitch MODO must be set to ‘on’ for Source Mode, * off’
for Binary Mode).

In the Memory tab of the Processor Options (see Figure 10) you specify how the
CPU is configured with regards to internal ROM/RAM as well as the external
memory interface (RD# and PSEN# functions). For the 8x930 Family Evaluation
Board, the USB controller is a ROM-less part and has 1K of internal RAM. The
external memory interface is configured for using 18 address lines (A0-A17), so
the processor addresses 256K B as one linear space from 0-3FFFFH. In the Linker
Options you can now specify the external ROM and RAM areas within the 256K B
range.
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Processor Options [NEWP_PJT]

Configuration | Advanced Memory | Processor | Startup |
~CPU memory specification

Internal BOM size: Mo internal ROM

1 Kbytes

User specified internal ROM size (0-0FFF8H): |:|
User specified internal RAM size [0-OFFEDH): |:|

¢~ Single chip solution [no external memory]
& External memory [specify ROM/PAM areas in Linker Options...]
CPU external memory interface [RD# and PSEN# function]:

256K in total X

Internal RAM size:

[

0K I Cancell Defaultsl Help |

Figure 10 Processor Options - Il

2. Configure the Assembler. For this tutorial you do not have to change the default

assembler settings. Y ou can always view the current assembler settings by doing the
following:

Open the EDE menu and choose Assembler Options, Project Options...
Use Register Bank 0 (see the Object tab)

Use the assembler’s predefined set of specia function register names (see the Misc
tab)
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3. Configure the Linker and Locator by completing the following:

Open the EDE menu and choose Linker Options... There is also a Memory tab
inside the Linker Options dialog. This tab is very important, since here you specify
where your external ROM and RAM areas are, which memory areas must be
reserved and more. Figure 11 shows the settings for the 8x930 USB evaluation

61 Liskord ooston 0ptees JREWE PIT)

Farmad | Linker | Locatar  Memnoy | Specisks | Segments |
External memany specificstios; 0 3FFFFH [256k)
Extermal A0 ssea|el sisd-addrees ead-sddeess’.,,

[soneH, vFFFEFH |
Extermal FLAM asealaf atart-oddr d-el

[B3FFFE |
Brsoree momeny sseas. slartaddross, ond-sddross;..

[m2nr.03FH |

Cleor intermal FLAM [a8 starup) from address: l:_

-
Mep 51 Code page [E4K] b pege number JI-0FFH]: nH

Alneate RESET wecter ot [@-0F FFFFFH):

8K | tancel | Defouks | Help |

Figure 11 Linker/Locator Configuration

board.

The 8x930 USB board has 128KB of RAM for downloading application code and
data. The upper 128 KB of memory is not used, except for the 32K EPROM where
RISM resides. RISM expects the application and it’'s interrupt vectors to be located
at 4000H. In this example we have specified RAM in the lower 16KB and the rest
of the memory (112K) to be used for downloading user code and constant data.

The other fields of the tab contain values needed when building a C application for
the 8x930 Family Evaluation Board. Since this tutoria is an assembly application
with absolute segments (and not using any system startup code), you can omit these
entries. However, we recommend configuring all the options as shown in Figure 11.

Specify the output format; IEEE-695 format is used by CrossView Pro (see Format
tab, not listed on this page)

You don’'t have to link any C library for this assembly application (see Linker tab,
not listed on this page)

Use the standard locator control file (see Locator tab, not listed)
Configure the options in the tabs as shown in Figure 11 and press OK.
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4. Configure the Debugger by completing the following:
Open the EDE menu and choose CrossView Pro Options...
Select the ROM monitor debugger version of CrossView Pro
Select the COM port that is connected to the evaluation board.
Select the correct baud rate. In Figure 12, the baud rate 19200 is selected
External serial port: To use an external serial port, choose a baud rate of

19200.
Internal serial port: To use an internal serial port, choose a baud rate of
9600.

251 CrossView Debugger Options [NEWP_PJT]

Debugger | Logging | Misc |
~ Execution Environment

" Simulator
& HOM monitor [RISM2b1];

~ROM Monitor Communicati Setup
Device type: RS232 ]
Serial port: COMI j
Baudrate: 19200 j
TCP{IP host name: :|

TCPAIP port number: I:l
0K I Cancell Defaultsl Help |

Figure 12 CrossView Pro Debugger Configuration
After you set the COM port and baudrate, choose OK.
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Assembling the Code and Creating an Executable File

Once you have configured the tools, you can run the assembler and linker.
1. Pressthe Make (Build) button in the desktop toolbar of EDE (shown in Figure 13).

EDE assembles, links and locates the application. To do so EDE has generated a
makefile (<pr oj ect >. mak) for this project called newp. mak.

& | | @ =t |

Figure 13 Make Button

2. The result of the building process is captured and appears in the Output Window. Open
the Window menu and choose Output.

C=xD251i~bin“mpp251l.exe timerl.asm -
C=xD251%bin%as251.exe timerl.src —fFC:\TMPumkcbceda.tmp

C=xD251~bin%1k251.exe -0 newp.out —fC:~TMPmkcbcedbh.tmp

C=%D251~bin%1c251.exe —o newp.abs newp.out —fC:“\TMPmkcbcedc.tmp

program huilder v2.8 rb SNOBBRBRBR—PB2 (c> 1996 TASKING. Inc.

— |0 _Buid 4 FileFind 4 File Giep 4 Browse 4 Difference
|Nu errors found. | IE’_|Line: 14 Col: 4

Figure 14 Output Window

3. If the program specified (ti mer 1. asmor your own program) has any errors, alist of
errors also appears in the Output Window. Press the * Goto Next Error’ button and
correct the error(s) in the source code. Then, click on the ‘Make' button again.

== O EN AT

& [

Figure 15 Fixing Errors
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Downloading the Code to the 8x930 Evaluation Board

You are now ready to run the debugger to download code to the evaluation board.

1. Pressthe Debugger (CrossView Pro) button in the desktop toolbar of EDE (shown in
Figure 16).

= P& 2 @ @)
[Debug sppcaion

Figure 16 CrossView Pro

2. Pressthe OK button in the About CrossView Demo dialog. In the demo version of the
product this about box will pop up every 5 minutes.

3. After afew seconds, due to the reset sequence of the board, loading of symbols and
downloading the code to the board, the desktop window shown in Figure 17 appears:

Bl Edi Gwwch Fun Debug Dgts [pfonr e indos  Hele

II@-I EIE:I!-'.I-’LIElﬁlolﬁlﬁma%wﬁmm
R P
= ==

& =00

- dHI.L'rls ::::: pd ;cm_-un

HLL
[ A5 O T= 0 (K] 6] (1

Fl =00
EL =00
KL =00
K1 =00
R =00
ES =00
B =00
K1 =00
Fa =00
R =00

Tasoe |81 M[=1E

BRI

[CE T
1 ObEefh

2 DTN
1 Qefefh
4 NCLCTh
5 OTeshh

[T

Figure 17 CrossView Pro Desktop
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4. Change the view of the source window to Assembly level by clicking on ASM in the
View popup list (see Figure 17). This opens the assembly source window with the
Program Counter at 00:4000H.

5. Pressthe ‘Reset’ button in the main desktop toolbar. This resets the board and assigns
the reset value of the application to the Program Counter, at 00:4100H

6. For subsequent debugging sessions, you can specify that the board must always be
‘Reset’ when loading an application. Press the ‘Load’ button in the main desktop
toolbar, activate the * Target reset’ check box and press the ‘ Setup’ button’ (see Figure

Load Symbolic Debug Info

Application

L I 1125 T \n ewp.abs] 7

Code address bias:  (0=0000

¥ Download Image too ¥ Target reset ¥ Break on exit

[ Signal download [T Goto main [¥ C++ name demangling

[ Show load statistics [ Autostart

~Debug
¥ Debug without abs-file

~Options

Communication setup...l XWW startup options... | Emu startup options... |

0K I Setup bl Cancel | Help... |

Figure 18 Load Application

18):

7. Set abreakpoint inside the Interrupt Service Routine, at 00:4117H (00:4114H when
running in Source Mode), by clicking at the green icon (in the column before the
address) which turns the icon red.

8. Single step afew times and inspect the result on the LED’s. Then click on the ‘' Go’

button and watch the breakpoint being hit. Y ou should now see the window of Figure
19.
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B Assembly E=]

o &z [EIE=]® e==la]a ]2 ] ][@] -
HALT EYRIC ETART GO G ISTEF | ISTEP EXFR | EXPR FUNC |CHAR CHAR R EDIT
|_" | |D4ll?h | ‘ j ‘ASH j |Inst stepj|
MAIN: MoV THOD, #0100
04103h: MoV Pl,#00h
04106h: MoV Pl,#03h
0410%9h: MoV Pl,#07h
04l0ch: MoV Pl,#0fh
0410fh: SETE IEND, 3 [
04111h: SETE TCON. &
STAY: STMP STAY
TIMER_ISH: CLE IEND. 3
D4117h: Fl,#010h
04llah: MoV Pl,#018h
0411dh: MoV Pl,#01lch
041z20h: MoV Pl,#0leh
04123h: MoV Pl,#01fh
Al ol

Figure 19 Assembly Source Window

Y ou can now use the debugger window to step through code, set breakpoints, and issue the
CGo command to start program execution. Y ou can also examine special function registers,
memory locations, and register values etc.

For additional information on TASKING software development tools, visit TASKING's

web site at:

http://www._tasking.com

Intel is aregistered trademark of Intel Corporation.
Other brands and names are the property of their respective owners.
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