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OVERVIEW

TIDE is one of The Western Design Center, Inc. (WDC) tools. Other software and
hardware tools plug into TIDE to make development more efficient and
enjoyable. WDCTools consist of WDC'’s proprietary ANSI Standard C-Compiler,
Assembler, Linker, Object Inspector, Librarian, Debugger, and Simulator. In
addition to WDC's proprietary development tools, WDC has plugged in WDC
partner tools for WDC development. Users of TIDE can purchase these same
tools from WDC'’s partners or plug in their own tools. WDC partner tools include
UltraEdit text editor, Aldec design entry, and Lattice FPGA tools. TIDE reduces
the effort in working with these commonly used design and verification tools for
65xx based microcontrollers and microprocessors and calls them to generate a
binary output. The binary output file can be loaded into hardware by using the
Debugger (WDCDB). The binary can also be simulated and debugged by the
Simulator or connected to hardware through a TIDE port. The options panel
provides for easy configuration of the WDCTools.

GETTING STARTED

Let's get started using TIDE! Below is a quick look at TIDE and its features with a
step-by-step procedure for creating a project. TIDE interfaces to your project
board through an embedded monitor in combination with a physical TIDE port
present on all of WDC’s SXBs and PXBs.
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Figure 1 — A quick look at TIDE Features and Tool Bar Icons

D New Project EProiect Options L Plug-In Options ﬁStart Aldec
= = - _
& Open Project 'Compile To Assembly % start Debugger Start Lattice € TIDE User
nSave Project & Assemble and | |[@] Launch editor B a0 LogicPort [#®] website Docs
o TIDE for WDC Tools - The Western Design Center, Inc. = ul | %
File View Project Plug-In Tools Help
CISE) FEFEE) ¢ 20 E | 3e
[
----- Filers -
i Source -
4 - Azzembly -
i Headers -
Link Complete
g -
»» Creatigg *_symn bt Repaort file: L=
»» CreatiM\e llst Linked-Listing files:
9/9/2013 3:0N§6 PM \ \

Project Window

Status Window
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PROJECT SETTINGS AND OPTIONS

The figures below describe common project settings; these are accessed by the top
menu “Project->Options...”, or by clicking Project Options>®=.

Figure 2 — Project Path Options.

B Project Options = | = 2

| Fath Target Compiler Linker

Aszzembler Path:  wdc02as.exe
Compiler Path: wdcl2ce. exe
Linker Path:  C:\wW/DCAT oolshbin®WwW D CLM. exe
Include Path:  C:\w/DCMT oolshinclude
Libramg Path C:AWDCAT oolzib
Binary Dutput:

C:hiw DCWWERCOZ25 B Project shWwWEBCO25_Demc'WERCO25_Dema. bin

RCF Corverter Path:  C:MADCAT oolshbinhsrec_cat. exe

g ggdog

]
)

L™ )

1) Compiler and Assembler Paths should be set to either: “wdc02cc.exe” and
“wdc02as.exe”; or “wdc816cc.exe” and “wdc816as.exe” — setting the target
selection in the figure below to either 8-bit or 16-bit will automatically set these to
the correct values.

2) The Linker Path should be set to “C:\WDC\Tools\bin\WDCLN.exe” for the default
install location.

3) The Simulator Path should be set to “C:\WDC\Tools\bin\wdcdb.exe” for the
default install location.

4) The Include and Library Paths should be set to “C:\WDC\Tools\include” and
“C:\WDC\Tools\lib” if the default libraries are used; otherwise set these paths to
the custom user libraries desired.

5) The Source Path should be set to the source file of the main or top level “.c” or
“.asm” file in the user project. Use the “...” button to the right to browse to the
file.

6) The Binary Output should be set to the same as the source file above, but
change the “.c” or “.asm” filename extension to “.bin".

wiunu lesternllesignCentercom 6



Figure 3 — Target Options.
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B Project Opticns

Path |]Target | Compiler | Linker |

o

R e o e L T
‘OC USE Devices Foun

Target Debugger Connection

@ WESCO25 i@ Uszing USE Debug Part
7 WEBCE16S 73 Uszing Sirmulatar

() WEBCT 345

Enable TIDE USB Capt
) WEBCIESS Bt RS

“X Re-Scan USB

L9

1) Set the “Target” radio buttons to select the base size of the target core

a. W65C02S
b. W65C816S Core

wunu lesternllesignCentercom
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Figure 4 — Compiler Options.

B Project Opticns = | (=] I 2

Fath Target ] Compiler | Linker

[7] Generate desembly Language List File 5167265 C Memary Madel
@ Small <B4k Code <64k Data

Medium >B4K Code <B4k Data
Compact <B4k, Code »B4K Data
Large  »B4K Code »B4K Data

[] Uze Micronas Hardware bMulkiply

[7] Call Peephale Post Optimizer
Additional Defines:

1) If Standard and/or Math libraries are included (see Linker tab below), set the
memory model to match the target hardware to determine library size to use.

2) If target has Micronas Hardware Multiplier, the click the appropriate box.

3) If Post Optimization is desired for C compiler output, then click on “Peephole
Post Optimizer” box

4) Click on “Generate Assembly” to Create final listing file

wiunu lesternllesignCentercom



= g — —
ENTE=, INC

L.
m
<
e
m
Ut
m
1)
F .
L_J
m
1]
[
.

TIDE User Guide

Figure 5 — Linker Options.

B Project Options = | = X4

Path Target Compiler |Linker .

Code Segment: Ox 2000 Ilzer Seqgment: Ox 0200

Drata Seqgment; Ox 3000 Constant Segment; 0= 4000

=l Output File Format _ :
b D.el:uug o (") Pure Binary c RCFFi

[] Lirk. b ath Libraries @ [rtel Hex At lefs)
[¥] Link Standard Libraries Create MEM Filg[z]

) : 1 Extended Intel Hex
| £
[+#] Link Startup Object ) Motorala 519 Hex

() Matorola 5-28 Hex Q0003000
) Matarala 5-37 Hex

(1 Mintenda Binary i :

;| Q0004000

I Tektronix Hes

i@ Western Design Center Binary Aem Block Cout 2

1) Setthe “Code Segment” box to the address (in HEX) of the start of the code only
if no ORG or SECTION statement is in the source code, if the source code
specifies the code address, then leave this blank.

2) Set the “Data Segment” box to the address (in HEX) of the start of variable data.
If the source code specifies this, then leave this blank.

3) Set the “Constant Segment” box to the address (in HEX) of the start of constant
data. If the source code specifies this, then leave this blank.

4) If debug libraries and linker debug options are desired to be included, then check
the debug box.

5) If the math libraries are needed, then check the “Link Math Libraries” box.

6) If the functions in the standard libraries are needed, then check the “Link
Standard Libraries” box.

7) For most C applications, check the “Link Startup Object” box; and ensure that the
startup.asm file is not included in the project if checked. Otherwise make sure
this box is not checked. (for example for Assembly source only projects this
should not be checked)

8) Set the “Output File Format” radio buttons to the format needed.

a. Most popular are pure binary, extended Intel Hex, and Motorola S-28.

b. To produce binary output that is compatible with TIDE for loading into the Target
hardware for running and debug, the “Western Design Center Binary” option
should be selected.

c. The other output formats are for specialty applications and self-descriptive

wiunu lesternllesignCentercom 9
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PLUG-IN TOOLS OPTIONS

The Plug-In Tools Options dialog allows you to customize the settings for the Plug-In
Tools. The figures below describe common project settings; these are accessed by the
top menu “Plug-In Tools->Options...”, or by clicking on ¥ icon.

Figure 6 — Application Paths Options.

iz Plug-In Tool Options = | B X
| Application Paths | Work Directories
Paths to the Application Executables
Debugger: CAWDCYTools\hinwdeodb. exe [:]
Editors C:\Program Files\IDM Computer Solutions\UltraEdit\Uedit32.exe l_J
HOL Simulator:  C:\Program Files\aldec\Active-HOL 8. 2\BIM\avhdl.exe [:]
b FPGA Tool: CiYspTOOLST_2Yspcpld'BIMNYprojnay. exe l_J
i
Logic Analyzer: C:\Program Files\LogicPort\LogicPart. exe [:]

The Application Paths Options Tab contains the paths to the executable files for each of
the plug-in tools. The default paths are to the tools that are used in WDC's design flow.
Trial and/or full versions of these software tools are available directly from those
vendors.

wiunu lesternllesignCentercom
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Figure 7 — Work Directories Options.
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= Plug-In Tool Options

Application Paths ] Work Directories

Paths to the Working (Starting) Directories
CoWDCYWeSC02SKB Projects\WaSC025_Demo

Debugger Start Directory
(71 Path Above () Mone @ Project

CAWDC\WESCO25%B Projects\WaSC025_Dema
Editor Start Directory
() Path Above (7 Mone (@ Project
C:'\Projects PMCLVWYESCO25PMCU

HOL Simulator Start Directory
(71 Path Above @) Mone

E —PGAT C:\Projects\PMCUYWSS5CO2SPMCU
FPGA Tool Start Directory

] (7 Path Above @ Mone

Logic Analyzer: C:'Program Files\LogicPort\Projects

Logic Analyzer Start Directory
@ Path Above () Mone

The Work Directories Option Tab allows you to configure the working project director
for each of the Plug-In Tools. This allows for flexibility when launching the tools and
ease of starting up your project for that particular tool. For the Debugger, Editor, and

Logic Analyzer tools there are three options:

1) Path Above — This sets the working directory to the path indicated in the dialog

box.

2) None — This sets the environment to have no working directory.

3) Project — This sets the working directory to the same path as the TIDE Project

Directory.

wiunu lesternllesignCentercom
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MENU COMMANDS AND DETAILS

The following are descriptions of the top level menu commands:

Figure 7 — File menu:
i TerbiumlIDE (TIDE) for WDC Tools - The Western Design Center, Inc.

File | View Project Plug-In Tools Help

Mew Project ] ; i:ij|1_}ﬁﬂ| %El

Open Project

Save Project

Exit

e ‘“File->New->Project” will create a new project with default settings (see

page 6 for example of using New Project) and open the Project Window.
o “File->Open Project” will load an existing project with files and settings.
¢ “File->Save Project” will save any changes to the existing Project.
“File->Exit” will exit the application.

Figure 8 — View Menu:

-

¢ TerbiumlIDE (TIDE) for WDC Toaols - The Western Design Center, Inc.

Project B rﬂ|| @lil

USE Qutput Capture

o “View->Project” will display the current Project window and File Tree.

wiunu lesternllesignCentercom 12
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Figure 9 — Project Menu:
= TerbiurnIDE (TIDE) for WDC Tools - The Western Design Center, Inc.

File View | Project | Plug-In Tools Help
0 qurn Opticns ﬂﬁl @ &

&dd Files

Remowe Files

Cormpile / Assernble

Build / Link

e “Project->Options” opens up the Option setting tabs that are described
starting on page 7.

e “Project->Add Files” adds a source file to the current project. The path
and name of the file will be added to the Project Window and to the .WDC
Project File.

e “Project->Remove Files” deletes a selected source file from the current
project. The path and name of the file will be removed from the Project
Window and from the .WDC Project File. NOTE: A source file must be
selected in the Project Window before performing this operation

e “Project->Compile/Assemble” compiles and/or assembles the C and

Assembly source files (same operation as the “&l tool-bar button
described on page 5).
e “Project->Build/Link” Compiles, Assembles, and links the source files

(same operation as the “d tool-bar button described on page 5). Note
that this operation will perform all of the functionality as Compile/Assemble
and also Links all of the object files.

wiunu lesternllesignCentercom 13
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Figure 10 — Project Window:

The Project Window displays all of the files in your current project. The purpose of the
Project Window is to manage all of the files in your project that will be
compiled/assembled and linked. From the window you can manage the files in your
project. This is done by right clicking anywhere in the Project Window and selecting
either “Add Files” or “Remove Files”. Once all of your files are added to the project,
these files can be compiled/assembled/linked when the appropriate command is called.

Project ’E

wiunu lesternllesignCentercom
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SIMULATOR

The simulator can be selected as an option in TIDE to allow execution and debug
features such as step into and step over lines of code, watching variables and
the state of the microprocessor for testing and debugging applications that do not
contain hardware. For more information on The Western Design Center, Inc
Simulator, see the document entitled “Software Development System
Simulator/Debugger.”

SUPPORTED SYMBOL FORMATS

2500AD symbol file
MicroTek symbol file
Extended MicroTek symbols
Quick symbol file

Symbol file

text symbol file (.map)

NEW PROJECT EXAMPLE

Note: that TIDE will not create a new source file. You must navigate to an existing file
with .c, .asm, or .s extensions and select the existing files you want to add to the project.
It is suggested to put each new project into its own folder.

1) Select “File->New Project”> (3). Enter a project name and select OK.

2) Select “Project->Options™> (¥5). Fill in the Path, Target, Compiler and Linker
Tabs.

3) Select “Project->Add Files” or right-click in the Project window and select “Add
Files”. Note that TIDE will not create a new file. You must navigate to an
existing file with .c, .asm or .s extensions and select Open.

4) Select “File->Save Project”> (). Since it is the first time saving, you will be
asked for a Project Name and Directory Path.

5) Click on “Project -> Build/Link”> (&) to compile/assemble and link.

6) To Debug your application, click on “Debugger > (#) to launch the debugger.
Make sure that the Linker options are set to have a WDC Binary file created if
using WDCDB.

7) Step by Step Instructional Video is available on the WDC Youtube Channel

J P RV PR . Yy paap—p—
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W65C02S_ Demo PROJECT EXAMPLE

The WDC_Tools installation comes with two Demo Projects. One is using the W65C02S
and the other is for W65C816S. The projects are located in the C:\WDC\Tools\Projects
folder. The instructions below are for the W65C02S_Demo.

1) Select “File->Open Project”> (#). Navigate to the
“C:\WDC\Tools\Projects\W65C02S_Demo” Directory. Make sure that the file
type is set to “WDC” and select the W65C02S_Demo.wdc project file and click on
the Open button.

Op:
@le » Computer b OS(C:) b WDC b Tools b Projects » W65C025 Demo ~ [ 43| Seorch WesC0Z5 Demo

Organize +  New folder = A @

Vi Size
— Name Date madified Type Size

B Desktop W65C025_Demo 8/14/201310:04 AM  TIDE Project File 3KB
& Downloads
 Dropbox
1= Recent Places
2% Google Drive
MyWebsWDC - Sh

I Deskiop

i Libraries
"] Documents
5/l Dropbox
&' Music
= Pictures
Sil Projects
E Videos

«y Homegroup

A David
M Computer

[

2) The Project Window will show you the path of the Assembly file that is attached
to the project if you click the arrow next to assembly

C Saurce -
4 - fzzembly -
: C:WWDCAT ools\Projects\WEAC025_DemotwWEBCO25_Demo. azm
‘... Headers -

3) This project has already been assembled and linked. However if you edit the file,
you will need to Click on “Project -> Build/Link”> (£4) to assemble and link.

wiunu lesternllesignCentercom
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4) Now you are ready to launch the Simulator. The project options are set for
simulation. To Debug your application, click on “Plug-In Tools - Debugger” >
(#*) to launch the simulator/debugger. The simulator will pop open with the linked
code showing.

Fibe Edit Wiew Run Memory Breskpoint Watch Windows Help

W] WESC22 DLL with Add-ons -
DORA 00 TILE : 00 loading € at 7EFA a
— ORA - 00 T2CLO : 0O write: 6 bytes at 00007EFA type ||
D (] IRA 00 T2CHI : 00 loading 6 at FFFA
f —) EEEB gg g“’c :: write: 6 bytes at O00OFFFA type
IRE_ . 00 ACE . 00 loading 0 at 0 PC: 2000
D q T read: 256 bytes at ODODOFFO0 type ..iinl';’m
: nSyms=0
<—.0 e e IER " numFiles=1 . [e21120120
=] DF: 0000
PR: 00

5) Inthe above screenshot you will see that breakpoints have been placed in the
project for you. To make adjustments to breakpoints use the Breakpoint
dropdown menu.

6) To choose run operations for project you can manually select Run dropdown.

wwwwu WesternDesignCentercomn
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