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1. CodeBuilder

1.1.General Description

Code Builder is a Windows based application that allows the user to write DSP code, compile / link, debug,

execute on DSP and control the hardware. The main features of the Code Builder are as follows:
) Project Management and Editing
Provides source code editing tools and project management tools.
o Code Generation Environment
Provides code generation tools such as assembling, C compiling and linking.
) Debugging

Provides debugging tools such as breakpoint, watch window, disassembly view, register view, symbol view

and memory view.
) Signal and Data Processing

Provides graph plotting for signal and data processing.
o Hardware Control

Provides hardware control tools such as ROM Read/Write/Erase.

The Code Builder application is shown in Tools can be selected either from the pull down menu or
from the various toolbars. The user’s can manage various DSP applications using the “project” directory under
which all the relevant files are arranged in a tree structure.  Source code (assembly or C language files including
header files) can be edited in the source window. The first two tabs in the output window show informative
messages created during building or debugging and the third tab shows a watch window. The fourth tab opens a
console screen, which displays the results of standard I/O functions. Two register windows, core register
window and peripheral register window show the register contents, while the memory window displays memory
contents for a specified address range. In the memory view, memory contents can be edited by double clicking
on the address. Memory values of the memory block are plotted in the graph view with specified plotting
parameters. Also, memory values are taken to get a plot in frequency domain providing DFT results. Image Data

in DSP memory can be shown in the screen through Image View Menu.

Copyright ©2004 by NDTech Co., Ltd. 1-1
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Source
Symbol Window Short Cut
View [main.c] Icon Core Registers
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Graphical Image
View(DFT) View
Figure 1. Window Example of the Code Builder
1.2.Installation

The Code Builder installation can be done in two ways. The first is to use Installshield, which follows the

following procedures:
(1) Runtheinstall file on Code Builder CD ROM.

(2) Follow the onscreeninstructions. Thefirst step is shown below:
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=1 Installation of Code Builder

This will install Code Builder on vour computer,

It iz recommended that you exit all other praograms
before proceed with installation,

Click <Mext> to continue installation,
Or, click <Cancel> to cancel installation,

Cancel

(3) If you experience problems then please call NDTech Technical support or your local distributor.

The second installation can also be performed by simply copying the installed directory as Code Builder does not
need to set up environment registry variables.

1.3.Menu and Tool Bar |con

The Code Builder Menu is shown in [Figure 2| along with short con icons used on the toolbars. A detailed
description of the short con iconsis listed in

Edit Project Bulld Dspgtar Debug Mew Mindow Helo
| HSEE R R Sas X AN 2R

Figure 2. The Code Builder Menu
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Table 1. Code Builder Icons

#| [New File | Create anew file Gy | Find Finds the specified text
= Open Open an exigting file g2 | Compile Compile
= Save Save the document #4 | Build Incremental Build
& | Print Print an existing File &5 | Rebuild Build al
Cuts the selection and )
] , Loads program into DSP
& | Cut movesit to the = | Load
) memory
clipboard
— Copies the selection
Bz | Copy ) ) ! | Run Program Execute
into the clipboard —
Inserts the clipboard
R |Paste contents at the 25 | Reset Reset DSP
insertion point
£ | Undo Undoes the last action | 2 | Break Break
Redoes the previoud
£ | Redo .p Y ﬂ Continue | Continue
- undone action
Break Hel
<4 . Set Break point K2 p Help Topics
= | point Topics
About
® | Code About Code builder
builder

1.4.Project Management

In order to develop DSP application program, the tools in “Project” menu as shown in Figure 3)can be used.

Copyright ©2004 by NDTech Co., Ltd. 1-4
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Project

Mews
Open
Save
Dave As
Close

&dd to Project
Bemove from Project

Settings
Initializ ation

Figure 3. Project Menu

Use the Add to Project to add the files to the current project. Thefileis deleted from the current project by using
the Remove from Project menu or the del ete key.

1.4.1. Project Setting

Select Project->Project Setting to specify the build options.  The project setting window is displayed in
You can specify options for assembler, linker, or compiler. The directory for compiler, linker and library must be
specified. A list of the build optionsis shown in The compiler option —g is needed to get Symbol View

inFigure 16|at program load.

* Project Sefing

Bptians
Assembler DpEian

Camgiler OpCisn -0
Limk @prion

Campliler Seleckion
Compller gowtidskmcb@nmcgtoslswbinkclos e -

Limker CoRtidskic bENRcgtoalsPbin® lnktx ..e: -

Inelude CoWtidskicodnRicgtoslsiinclude -

Figure4. Project Setting Dialog Box
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Table 2. Assembler and Compiler Options

Assembler Options

-adNAME Pre-defined NAME
-ahc<f> .copy file f
-ahi<f> includefile f
-a Generates an assembly listing file
-as Puts labels in the symbol table
-auNAME undefined NAME
-ax Generates the cross-reference file

Compiler Options
-@<fn> Appends the contents of afile to the command line.
-b Disables merge of symbolic debugging information.
-C Autoinitializes variables at run-time
-dNAME Predefines the constant name for the preprocessor.
-g Creates debugging information
-i<dir> Defines library search path
-n Compiles or assembly optimizes only.
-q Quiet
« Retains the assembly language output from the compiler or

assembly optimizer.
Optimizations
-00 Optimizes register usage
-0l Uses —00 optimizations and optimizes locally
-02 Uses —01 optimizations and optimizes globally
-03 Uses —02 optimizations and optimizes the file
-0S Interlists optimizer comments with assembly statements
Linker Options
-a Generates absolute executable output
-i<dir> Defines library search path
-l<dir> Supplieslibrary or command filename
-o<file> Names the output file
-q Suppresses progress messages (quiet)
Strips symbol table information and line number entries

® from the output module
-heap Ox<size> Sets heap size (bytes)
-stack Ox<size> Sets stack size (bytes)

Copyright ©2004 by NDTech Co., Ltd.

1-6



DSP STAR Code Builder User’'s Manual

1.4.2. Project Initialization

Use the Initialization menu to specify memory initialization options as in The The Default button
displays default EMIF setting values.

linitialize

Initialization
WxFFFFFF33  ppn gpp  |WOFFFFFFZE

CEB_SCR

CE1 SCR  |XFFFFFFZD g cop  [BxFFFFFF23

SORAM_CTR |mxzazze 000

nptlon == |

* pn not imitialize

 Initialize at Reset
O Initialize st Hun Cancel |

(@) C6000 DSP (except C6416)

Irvitizalliz e El

Initialization

ACER_SCR |HH:I'I-H'-+I-H=H BCEO_SCR |It-|:I-I'I'F++!H:

ACE1 SoR  |MFFFFFFZS  popy cpp  [MeFFRFFFID

aCEZ SeR  |FFFFFF2]  pops cpp  [BRFFFFFF2D

(OeFEFFFFRE  ppps spg  |(WCFFFFFFZS

ACEZ LR
ASDRAN_CTR 853228000 DSDRAN_CTR |
Option

“ o mot initialize
T Initialize at Reset

T Inmitialize at Rum Cancel |

(b) 6416 DSP
Figure 5. Initialization Dialog Box
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1.5.Program Build

The Build menu of the Code Builder contains three sub menus as shown in

Build

Compile
Build
Bebuild All

Figure 6. Build Menu

the directory where the current project islocated. The output file name is specified in the linker command file.

Select Project->Compile or press 22 to check a file for syntax error. Select Project->Build for incremental

building and select Project->Rebuild All or press for building all the related files.
1.6.DspStar Menu

The DspSar menu shown in provides the board related tools such as Communication Setup,
Connect/Disconnect, Program Load, Flash Read and Flash Write. The particular DSP can be selected throuh the
Chip Select menu.

DspStar

Comm Setup
Connect
Chip Select

Load Program

Flash Read
Flash Write
Flash Erase

Figure 7. DspStar Menu

Copyright ©2004 by NDTech Co., Ltd. 1-8
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1.6.1. Communication Setup and Connect/Disconnect

When the Code Builder is started, automatic communication setup is performed. When communication setup is
complete, the status bar appears asin When it fails, the status bar in Figure 9Jindicates the failure. In
case of failure, check the board power and then select DspSar->Comm Setup. In you can specify a
port and a baud rate. After pressing OK button, select DspSar->Connect. Connect and Disconnect menu are
interchangeably toggled according to as-of-the-time situation.  The status bar in the Code Builder window shows

the connection result.

s [EHETaA TSR [ L G |

Figure 8. When communication setup succeeds (In case of DSP6711)

| sl I'..:I-pnllrui--ﬂ KLy

Figure 9. When communication setup fails
| CommunscatiaRRis s k-7

Fort ﬁ '|

Beud |11:z-1-: '|
=

Figure 10. Communication Setup Dialog Box

1.6.2. Program Load

The Program Load menu is to load an executable output file obtained from the build process into the DSP STAR

memory. Select DspSar->Program Load or press = to open program load window. Upon completion, the

selected output file is now loaded in the DSP program memory, ready to be executed.

1.6.3. Flash Read/Write

Flash memory can be used to hold boot codes. Code Builder provides the tools to allow the user to execute the
code stored in the flash memory and change the user’s own boot code. Flash memory is divided into 16 pages
ranging from page O to page 15.

Use DspSar->Flash Memory->Read to read the flash memory or DspSar->Flash Memory->Write to write a code
to the flash memory, as shown in|[Figure 11| Then, the address setting window in appears. Once the

Copyright ©2004 by NDTech Co., Ltd. 1-9



DSP STAR Code Builder User’'s Manual

Flash code is brought to DSP memory, it can be executed.

Flash Memory Write is to write the boot code or the application program into Flash memory area. Use Program
Load to load a boot code from the host PC and select page number like Page O in the page setting window and

press OK button. You canuse all 16 pages. For other page number, follow the same procedure.

What follows is a set of instructions to develop a DSP program and burn it into Flash memory.  For programs
larger than 1K bytes in size, the file “start.asm” as in Romboot directory of example programs can be used. The

following isalist of stepsto burn code into Flash Rom.
1. Make surethat the reset vector in the file “ start.asm” should be open for flash boot as follows:
;reset: B.S2 _c_int00 ; openforload & run

reset: B.S2 boot ; open for flash boot

2. Build the project.

3. Load the out file into DSP memory using DspStar->Program Load Menu.

4. Use DspStar->Flash Write to burn the codesinto FLASH memory. It isvery important not to execute the
program before Flash Write.

5. Turn off the DSP board power and then turn on the power.  Then the program works as programmed.

Flash Memory Read loads an application program stored in flash memory area into the DSP program memory area.
Asin Flash Memory Write, choose a page number and type in the address and the length and then press OK button.
Then the program code from the selected page is loaded into the specified address of DSP program memory.
With the DspSar->Flash Erase menu, the datain Flash ROM can be erased, resulting in Oxffff value.

[ 20 Flach Fead K| I o Fiacn wiia I

FROE FRIH
Fiush Fage [N 7] el ]
= Rengeh 00015000 7% Flash Erage |

(=R F:-n'nn'nnn I
Lengih F‘-:IJ.'IJIJ'.I:IIJ:I Tlash Pags Ii'n-:|+ [1] -| Flazh Fage |E‘-=;|e ] -rl

[ ] came | [ ]| cemem | |:__EE__:I Eu.nl:-elJ

Figure 11. Flash Memory Read/Write
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1.7.Debug Tools

shows Debug Menu.

Debug
Aesel
Fin

Memory Edit
Mamory Copy
Mermary Eill
Breakposird

Break
Continug

Figure 12. Debug Menu

1.71. Reset

Reset is to reset the DSP processor. It isthe same as pressing the reset icon (=) in the toolbar.

1.7.2. Run

Run is to execute the code loaded in the DSP program memory. It is the same as pressing the execute icon ( ! )

in the toolbar.
1.7.3. Memory Edit

Select Debug->Memory Edit to change the content of a memory. One can write an memory address in decimal or

in hexadecimal or in symbol in the address box.
1.7.4. Memory Copy/Fill

Memory Copy is to copy from one memory area to another memory area. Select Debug->Memory->Copy to
initiate memory copy. Fill the start address (decimal or hexadecimal or symbol), the memory length in words and
the destination address.

Copyright ©2004 by NDTech Co., Ltd. 1-11
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Memory Fill is to fill memory area with a value. Fill the start address, the memory length in words and the

memory value. Click OK button to fill the memory block with the given data value.

1.7.5. Breakpoint

Code Builder alows the user to set breakpoints in C source file.  The user can set breakpoints wherever he/she
would like. Move to the line where you would like to set a breakpoint, then select Debug->Breakpoint or double

click the mouse left button or click the breakpoint icon ﬂ The breakpoint can also be released by selecting
Debug->Breakpoint or double-clicking the mouse left button or clicking the breakpoint icon. The stopped

execution can resume with Continue, described in section

s

Its short cut iconis =,

1.7.6. Break

Break is to break current execution temporally. The halted execution can resume with Continue, described in

section

Itsshort cut iconis -

1.7.7. Continue

.3

Continue isto restart the execution. It isthe same as pressing the continue icon (/).

1.8.View related Tools

This section describes the tools provided to allow the user to view memory contents in data format, in graphs, or

in disassembly format, symbols created as global/local variables in the program source and further DSP registers.

1.8.1. Memory View

When View->Memory is selected, the memory contents in the memory window are displayed asin The

Copyright ©2004 by NDTech Co., Ltd. 1-12
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hexadecimal numbers displayed in blue are the memory address, while the numbers displayed in red or black are
the memory content values.  Memory values displayed in red are the ones changed, while those in black are the
ones unchanged from previous display.

Click the mouse right button to get the pop-up menu as in Once the memory contents appear, use the
arrow keys (4 ,¥) or page keys (page up, page down) or mouse wheel to move beyond or below the memory area
in the display.

QDO0DZ2000 D003aD10 ODO4 OJ00DODaE DOSeZ2E4
godoesan lpdceia glodea DOX3%c10 Dd4decan D200006a D23c22E0
goaoe?ae 1e3d02a 0180006a 00039810 00436828 Q000006E DO03c22E64
0O0067FR0 DlbkideZ= OLB00DG6a OO039810 0Z24406am O0ZO00DGEa D23cZ2F6
000D6FeE ODlb3edzZ= O0lBO0D0G6a O0039410 OO044132Z3 0DODODGE Dl1b3f4zZa

1] 00039010 0Z2441das 0Z200006a D23c22t6
] DO03810 00442fa8 000000668 O03c22E4

WFfmBl0 D1b4142a 0180006a DODO4000
0000000 DODODODD Q00DdDOOD DODADODO
J00Fcdal D3alde%9al 00le0z200 DODO0edD0
100028 0160200 0000000 D2B003c2
128ck0fa 0280L202 0D00&000 D415Bd4s2

0000000 D1800Bch D295cdad 014000e% 0ODOOOODO
00041202 0190024 00000000 D29022en
JZ2d 08 Udallead Uddellad D2H210449

00006Bd0  021ck07A 0494120k 00011209 DODOO000 023c105h 02150ca3d
OD0DGBRE 04144920 0297093 0380105h 04Bed?03 OGbc34f5 DODODODO

0000e900 OD2%=l04b 0210807 000Z21ldal OS3c22f4 03925:20b D1925209
gudbe¥le 032010059 03boesstd4 0Z81lelUsY U2042080 UUdelU4d Ubdcbdba
00006930 O0EOD220 0104280 0020c201 01189202 00004000 0O0EL1a2
Q000648 3S0000=20 00002000 02llccaz O2084dal ODO0Z0dml D411007@

Figure 13. Memory View Window

Start Address

Byte View

Short Wiew
v Word Yiew

Figure 14. Pop-up menu in Memory View Window

Memory values can be edited by double clicking on the specific addresses of the memory window.

1.8.2. Disassembly View

Disassembly View is to show the memory contents in an assembly language format as in Type an
address in decimal or in hexadecimal or in symbol in the edit box. Arrow keys (4,¥) move the display up or
down by one memory word. But, page keys (page up and page down) moves the display by memory block.

Copyright ©2004 by NDTech Co., Ltd. 1-13



DSP STAR Code Builder User’'s Manual

R TN =loix
m Rafcazh I =
mAIn
00002asd D1bo2dEE oI B3.=B15-—-[4]
ON002cad 0534254 ST h10.s=RH15]|2]
DO00Z=as O0ShesZEd T All ==HI1S5[3]
DDdgas QOOTZ0OG HuP :
o002kl G200082 ={11:] B, BO, B4
ooln2ob4d D23Z2E6 5N B4 . =+B1SE 1]
Cllidgska Geh30hds LIH sifi4]0xD200] B4
oNlDZske OZboZZaE LD% =+BIS|1]-BE2B5
O0002ecd NOD0ENN] ML 4
DO0002=sd DOl0a&ER "MFLT BS<_.B4_BO
0o002oc® 0003010 ['DD] B D 00002 e40
O000Z=ee= (ON0S00G HOF L =)
L1 1
oo0002edd B23c22ad L Do =+HIS]1] BSR4
oiidedd F1967 S 2e MV I doed . B3
OD002ede G1BO0ODGA MYVTH 0=0000, B3
o0l }'-\.II.".I:'JUL' BUP 2
0000Zead GODOSCID B 0x00002e=0
O0002ced (2041 1sd L] 0.845.85
DO00Zsee CBE90FEaE MY o2 L{L AS
onir2add B222ab29 MY D 4350 A4
ONoD2=d4 021011a2) | ADD 0.&4 B4
00002ofE 0196842k MYE Cx 2408 B3 dl

Figure 15. Disassembly View

In the above figure, the red and green stripes are the results from breaking and setting a breakpoint, respectively.
It is possible to set a breakpoint in the C source window rather than the disassembly window, but when new
breakpoint is set in the C file, the green stripe appears both in C source window and in Disassembly View window.
Similarly, when program execution breaks, the red stripe appears both in the C source window and in the

Disassembly window.

1.8.3. Symbol View

When an executable file is loaded, a symbol view automatically appears as in The symbol view
displays the source files, the functions and the global/local variables in tree structure. You can open the source
edit window by double clicking a mouse left button on the source file, and add variables to the watch window also
by double clicking the mouse left button on the variable name. The symbol view can be used to add the variable
(local or global) to the watch window.
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Figure 16. Symbols View

1.8.4. CoreRegister

The Core Register View displays the contents of DSP core registers.  In the display window (Figure 17), double-

click the mouse left button on the specific register, then Register Edit Dialog Box in [Figure 17|appears. Select
the register and type the value and press OK button to change the register value.

1.85. Peripheral Register

The Peripheral Register displays the contents of DSP periphera registers. In the display window ,
double-click the mouse left button on the specific register, then Register Edit Dialog Box shown in
appears. Select aregister and type a value and press OK button to change the register value. Be cautious when
changing the register value. It may result in halting the DSP processor.
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1.8.6. Graph Time
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When selecting View->Graph Time, the graph dialog box in appears. In the graph plot, Samples
numbers of data values from Sart address (in decimal, in hexadecimal, or in symbol) are taken in the plot.

Reading memories depends on Data Type specified in the graph dialog box.

of samples plotted in one horizontal grid.

Samples/Grid represents the number

Value/Grid represents y value corresponding to one vertical grid.  When the mouse right button is clicked, a pop-
up menu appears asin Auto Refresh keeps updating graph display.
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Figure 18. Graph Time View
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Figure 19. Popup Menu in Graph Views

1.8.7. Graph DFT

Graph DFT plots data points in frequency domain (in terms of DFT) asin In the graph plot, Samples
numbers of data values from Sart address (in decimal, in hexadecimal, or in symbol) are taken in the plot.
Reading memories depends on Data Type specified in the graph dialog box. Samples/Grid represents the number
of samples plotted in one horizontal grid, and Sample Rate represents a sampling rate of the data.  One can select

a Plot Type among Magnitude, Phase, Imaginary, and Real.

Similar to Graph Time, when the right mouse button is clicked, a pop-up menu appears as in Auto
Refresh keeps updating graph display.
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1.8.8. Image View

Graph DFT View

The View->Image View menu can be used to get image windw asin The data from Sart Address is

taken to get image display in right image window.

such as YUV, RGB, B/W and X and Y size represent horizontal and vertical image sizes (pixel numbers). After

entering four parameter values, hit the enter key to start reading in memory.  During this process, progressive bar

The Data Type combo box provides several image format

located in lower left part of the Code Builder window display reading process.

* Image Yiew
Hemory
dtart Address
CREN000000n

]'pLa Type

iy -
X mlze o

| 160
Y mize

| 120

Figure 21.

Image View
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1.9.Window

The Window menu in the Code Builder looks asin[Figure 22| By selecting Window->Project, Wndow-> Symbol,
or Window->Output, the project, the symbol, or the output window respectively is displayed.

Wind o

Cascade
Tile

Toolbar
Status Bar

Project
Svrbal
Dutput

Figure 22. Window Menu

The output window in[Figure 23]has four taps: build tap, debug tap, watch tap and console tap. The build tap
shows build-related messages and the debug tap shows debug-related messages, while the watch tap is a watch
window of symbols, which can be added from the Symbol Tree by double clicking the mouse left button, or
deleted using the delete key. When the mouse left button is double-clicked on the specific watch symbol name
(or the other symbol area), then Memory View Window (Memory Edit Window) appears. When the program
includes console /O functions such as printf, getchar, and scanf, the console tab is used as input and output

windows.
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one. ..
uild ALl done. ..
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(a) Build Tab
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OGP processer: G711
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uwl . ni-kech. com, wum . dsps tar .com

| Build | Debwg | Wateh {.':ﬂgn]_el

(b) Console Tap

Copyright ©2004 by NDTech Co., Ltd. 1-19



DSP STAR Code Builder User’'s Manual

a Laoading D:WUserRWDSPeDOTPEdat_product _out .
Hardware resel Lssued.

Hardware reset issued.

fum .

Hreak at SxUOBESicE.

|| Build popug |Watch | Console |
Ready

(c) Debug Tap

g Hame | Address |G| Valwe(Hex) | Type | WalweiType) |
First W HHUNHGL S B SOENTbeda? sharl | |

srcond EAOAABRGSE L @DAREFhRE shart []

i EcBOOUeETs L @xBO000SEE  inl ]

Huila |I:Illq Watck Il:uru-'l.-rl

PR P P AR PR R A

(d) Watch Tap

Figure 23. Output Window

1.10.Help

The Code Builder Help provides assistance in using Code Builder and devel oping with the DSP Star products.

1.11.Real Time Data exchange (RTDX)

This section describes a real time data exchange between DSP hardware and host PC computer. RTDX permits
developers to exchange datain real time between a host and a target DSP without stopping their DSP applications.
Data exchange speed can be upto 1Mbps, but is now 115200 bps due to current limitations on RS232
implementation.  As shown in there is no software resident in DSP target hardware.  The PC RTDX
functions communicate to DSP through RS serial connection. The serial standard RS232 is implemented using
serial HPI.  In host PC, the developers can develop their MFC application using the RTDX functions of the Code
Builder.
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+ RTDX in Code Builder
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Figure 24.Block Structure of RTDX in Code Builder

The Code Builder provides three files related to RTDX: comm.dll, comm.lib, and comm.h. Include the provided
header file “comm..h” in the MFC program and use comm.lib for building process and comm.dll for executing.
Figure 25]lists the RTDX functions declared in the comm.h file, which can be used for the development of the
user’s PC application program.

axtern "0 _declspac(dllimport) BOGL GatConnacted (void) ;

extern "0" _declspec(dllimport) int OpenPort (C5tring sPortHane, [WORD dwBaud]:
axtern 0 _declspec(dilinport) wvaoid ClogsePort():

gxtern "0" _declspac(dllimport) wvoid Hasat():

extern "0 _declspec(dllimpori) 1nt FeadBuffer|WORD add ,IWIRD =data, DWORD m]
axtern 0" _declspec(dllimport) int WriteBuffer (IWORD add  IMORD sdata, [WORD m]:
extern 0" _declspec(dllimport) DWORD Read®ord (DWORD addj:

axtern “C° _declspec(dilinport) BOOL Writeword ([WORD add  IW0RD data):

extern "0" _declspac(dllimport) int ConnectBD(CString port. [MORD beud):

Figure 25. Declarations of the RTDX functions
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