Obtaining Interactive Control of an MCU and

L zENESAS Development Tools using HTS

Obtaining Interactive Control of an MCU and Development Tools using HTS
Description: The purpose of this lab shall be to familiarize the user with HTS.

Time to Complete Lab: 60 minutes l

Lab Sections

e Setting up HTS Time to complete task: 10 minutes
a Getting familiar with HTS Time to complete task: 10 minutes
e Windows programming with HTS — beginning Time to complete task: 40 minutes
° Windows programming with HTS - advanced Time to complete task: 40 minutes
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g Setting up HTS Time to complete task: 10 minutes

Overview:

While HEW Target Server is included with HEW, it is not part of the normal install process. Before using HTS, it must be
registered both with Windows and HEW, which require two separate processes. There is also a complication in that once
registered, updates of HTS which are obtained via the HEW Auto Updater program are automatically registered with HEW,
but still require a manual update of their registration within the Windows environment. To do so requires the user to have
knowledge of how to unregister HTS from Windows. We'll start by unregistering HTS from Windows and HEW, then
registering them to ensure the user is familiar with both procedures.

Procedural Steps

O For the sake of simplicity, we will assume that the Renesas HEW tools are installed at C:\Program
Files\Renesas\Hew

1. On the desktop, go to My Computer>>C Drive>>Program Files>>Renesas>>Hew
2. Locate and run the file:

UNREGISTERSERVER.BAT

O Running UNREGISTERSERVER.BAT causes HTS to be removed from the Windows Registry.

3. Close the window. m

4. Start HEW by double clicking on the HEW icon on the desktop e

5. When HEW opens and displays the Welcome! dialog box, click on the Administration button.

2%

— Options: oK

I {* Create a new project workspace

Cancel

" Dpen arecent project workspace:; Adrninistration... «

| [~

il

|
! " Browse to another project workspace
-
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6. When the Tools Administration dialog box appears, expand the Extension Components tree.

Tools Administration

ed Y
Registered components: 'TI
Cormpanent | Wersion Cancel |
E-[_] Toolchains
- System Tools :
(2 Utility Phases Register... |
- Debugger Components -
- 223 zioh Components Uriregister |
Differance EC 1.05.00 .
EBDirect ECX 1002 [ ot |
Generic RTOS Debug Interface ECx 1.01.0m B, |
Generic TCL Toolkit YWiew ECH 1.03.0
HewT argetServer 1.05.00 Search disk |
-|@] HMOM ECx 1.008
-[Z3 Communication Tools Tanl information...l
-2 Help Systern Tools
4| [ v Uningtaller... |

[~ Show all components

Current HEW tools database location:
IC:\Program Filez\RenesaziHew b odify...

i

7. Click once to select the HEWTargetServer listing.

Tools Administration d |

Registered components: K

Caompornent I Verzion

[]---D Toalchainz
- System Tools

Cancel

----- (23 Utility Phases Register...
-] Debugger Compongnts :
=3 Estenzion Components Urnegister «
' Difference EC 1.05.00 .
ESDirect ECX 1.00.2 Properties...
Generc ATOS Debug Interface ECx 1.001.01
Export. .

Generic TCL Toolkit Yiew ECX 1.03.01
il 1.05.00

wE Search dizsk...
HHOM ECx 1008

----- (2 Communication Tools
- Help Spstem Tooks

4| | Urinstaller...

Tool infarmation...

LRt

[~ Show all components

Current HEY tools database location:
IE:\F‘rogram Files"Renezaz\Hew todify...

i

8. Click the Unregister button.

9. A warning box will appear indicating you are about to unregister a tool. Click Yes.

High-performance Embedded Workshop il

nregistering this tool removes it From the syshem; consequently, i
Unregistering this toal it From the HEW system; quently, it
! will not be awailable to any HEW WorkSpace.

Are you sure that vou wank o unregister it 7

Yes Mo
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10. Click OK to close the Tools Administration dialog box.
11. Click Cancel on the Welcome! dialog box.

12. Exit HEW.

O At this point, we have successfully unregistered HTS from both Windows and HEW. It is necessary to know this
procedure when updating HTS versions as you must manually unregister old version first. Next we will follow the
steps to register HTS in both Windows and HEW. As expected, the steps are very similar.

13. On the desktop, go to My Computer>>C Drive>>Program Files>>Renesas>>Hew
14. Locate and run the file:

REGISTERSERVER.BAT

Q Running REGISTERSERVER.BAT causes HTS to be registered into the Windows Registry.

15. Close the window. m

16. Start HEW by double clicking on the HEW icon on the desktop e

17. When HEW opens and displays the Welcome! dialog box, click on the Administration button.

2%

— Options: oK

Cancel

" Dpen arecent project workspace:; Adrninistration... «

| [~

I {* Create a new project workspace

il

|
! " Browse to another project workspace
-

18. When the Tools Administration dialog box appears, click the Register button.
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x

Tools Administration 2=l

Flegistered components:

o
s

[ELLLL e

Component I Wersion
-2 Toclchains

-2 System Tools .
-2 Utility Phases Register...
-2 Debugger Components
-[_ Estension Components
i [Z0 Communication Tools
D Help System Toolz

Cancel

|

Urregister

Froperties...
Expart...
Search disk...

Tool information...

4 | ¥l Uriinztaller...

[ Show all components

Current HE'W tools database location:
IC:\Program Files'FenesasiHew Modify. .

i

19. In the Select HEW Registration File dialog box that appears, go to
System>>Sec>>HewTargetServer.

Look ir: Il’:} Hea j = E‘F Eq-

ADPFiles [ 5uppart
autolpdate  [C)System
ETi [CITools
Help

Macro

Manuals

File marne: || Select I
Files of type: | HEW' Registration Files [ hrf] | Carcel |

20. Choose the EcxHewTargetServer.hrf file and click Select.

select HEW Registration File e |

Loak, in: I@ HewT argetServer j L £ Ef-

A

EcxHewTargetServer

File niarme: IEc::-:HewTargetSewer Select I
Files of type: IHE'W' Rieqgiztration Files [* hrf) j Cancel |

A
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21. The Register Tool dialog box will appear with version info on HewTargetServer. Click
the Register button.

20
T ool infarmatian;
High-performance Embedd o
» Close |

HewTarg Ei

22. HewTargetServer and its version will now appear under the Extension Components tree.
Click OK to close the Tools Administration dialog box.

Tools Administration cd |
Registered components: K «

Campaonent I Yersion
- Toolchains
-2 System Tools :
----- (£ Uity Phases Hegister...
(21 Debugger Components
=23 Estension Components

Difference EC 1.05.00
-|@] ESDirect EC 1002
Genernc RTOS Debug Interface ECx 1.01.01

Cancel

Urregister

Properties...

Gereric TCL Toolkit Yiew ECX 1.03.01 Edport.
1.05.00 Search disk..
o HMOM ECX 1.0.0.5

Tool information. ..

LRl

-2 Help Spstem Tools
« | D Urinztaller...

[ Show all companents

Current HE' tools database |location:

IE:'\Program Filez\Renesas\Hew Madify...

i

23. Click Cancel on the Welcome! dialog box.

24. Exit HEW.

O We have now successfully unregistered and registered HewTargetServer from both Windows and HEW. As
previously mentioned, it is important to know both procedures when working with and updating HTS.

This is the end of Section 1.
*-d

e Getting familiar with HTS Time to complete task: 10 minutes
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Overview:

This section of the lab will provide a basic overview of some of the power and features of HewTargetServer. In this
example we will use the HTS Advanced Example program to start HEW, load a project workspace, build the program,
download the program, start and stop the programming running on the target MCU, and verify status messages from
HEW. All of this shall be accomplished using HewTargetServer and the HTS Advanced Example program with very
minimal manual interaction with HEW itself.

Procedural Steps: E
L oy HTS Advanced
1. Launch the HTS Advanced Example program by double clicking on it's icon on the Desktop. Example

2. Move the HTS Advanced Example into a corner of screen so you can see and work with it, but it is not in the center of
the screen.

3. Connect the HTS board to the computer.

4. On the Invoke/Quit tab, click the InvokeHEW button to tell HTS to start HEW.

HTS Advanced Example =10l x|

Downloadl Er:ec:utiu:unl Hegislerl Memoryl S Breakl Wariable Breakl Wariable Tracel Interruptl Symboll
» Inoke/Quit | Slatusl Eonfiguratinm’SessionI W’orkspacel F'ru:uiec:tl Build I Files I Eventsl Eoveragel

e | <@Em

HEW must be in PATH

QuitHew |

Wwiorkspace must be clozed

5. Once HEW has started, jump over to the HEW program, click Cancel on the Welcome! dialog box.
welcomer 21|

e

LLI {* Create a new project workspace Cancel | «

" Dpen arecent project workspace:; Adrninistration... |
| il

|
! " Browse to another project workspace
-

6. Jump back to the HTS Advanced Example program.

H O Now we have HEW running. Next we need to open a project workspace to use.

Rev 2.5 7 of 34 September 17", 2008



Obtaining Interactive Control of an MCU and
u (EN ESAS Development Tools using HTS

7. Onthe Workspace tab, click the Browse button.

HTS Advanced Example - ¥isual C++ ;lglil

Downloadl Executionl Hegisterl Memor_l,ll S Breakl " ariabl Breakl W ariable Tracel Interruptl S_I.meu:ull
Invokex’ﬂuitl Statusl Configuration/Session  Workspacs &Id I Files I Eventsl Eoveragel

Operiwforkzpace | Browse... | «

Clozebwforkzpace [ Claze Withaut Saving

Saveworkzpace |

8. Inthe Open dialog box that appears, browse to C:\Workspace\HTSclass\Lab2 and select the file:
Lab2_hws

9. Click the OpenWorkspace button to tell HEW to open the workspace we have selected.

HTS Advanced Example - ¥isual C++ 101 =l

Downloadl Executionl Hegislerl Memoryl S Breakl Wariable Breakl Wariable Tracel Interrupll Symboll
Invokex’ﬂuill Slatusl Configuration/Session  Workspace |F'ru:|iec:t| Build I Filez I Eventsl Coveragel

» Opentworkspace I Browse... |

IE: waforkSpacetHT Sclazs \HT Sclazs s

Clozebwork space | [T Clase Without Saving
Saveworkspace |

10. Jump over to HEW and verify a workspace has opened. You will see a list of files on the left side of the program and
the Emulator Setting dialog box shown below.
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Emulator Setting |

Emulator made | Firrnware Location | MCU Setting |

MCU Group

Device |M30260F3 =

Mode | ¢ Erase Flash and Cornect

" Keep Flash and Connect

" Program Flash

" Debugging of CPU rewrite mods

Fower supply

[~ Power Target from Emulator, [MAs 300ma)
= 33y £ B,

OF. I Canicel

™ Do not show this dislog box again,

11. Click OK on the Emulator Setting dialog box.

12. Depending on the date which your HTS board was manufactured, you may see the following message asking to
update your Emulator firmware. If this is the case, click OK to allow the automatic update.

x

» |\ & newer version of Emulatar firmware is available,
- Update now?

(a4 I Cancel |

13. In the HTS Advanced Example, click on the Execution tab.

14. Click the GoTargetExec button.
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F® HTS Advanced Example - ¥isual C++ 10| =l

Invokex’ﬂuitl Statusl Canfig ilatiu:un.n"SessinnI Workspacel F'ru:uiec:ll Build I Files I Eventsl Coveragel

Download ~ Execution | n'u:nryl S Breakl Wariable Breakl Wariable Tracel Interruptl Symboll

* i GolaigetExec StapT argetE zec | FesetT argetExec | InitializeT arget |

Mode ISnurce j Count I‘I Step |
fode ISnurce ﬂ Covnt |1 StepOver |

Mode ISnurce j StepOut |
Step Rate ID j StepRate |

|zRunning | ISTEIF'F'ED

15. In HEW, verify the dialog box below has appeared. Click No.

Confirmation Request 2| x|

_ i } Y'ou have no programs downloaded. Do wou ztill wizh ko o the tanget?

[ Don't azk this question again

ez Mo |

Question: (Write Answers on Sheet at the End of the Lab)
2.1) Why did the Confirmation Request message appear?

16. In the HTS Advanced Example, click on the Build tab.

17. Click the BuildProject button to build the project.
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HT5 Advanced Example - Visual C++ 10l =l
annlnadl Executionl Hegisterl Memoryl S Bleakl Wariable Breakl Variablellacel Intenuptl S_l,lmbnll

Invokea’ﬂuitl Statusl Cnnfigurationa’SessionI Wnlkspacel Project  Build tsl Eoveragel

- BuildProject | R ebuildPraoject | | pdateAliD ependency |

— AddFiletithCompilerD ption

File: M arne: Browze. . |

Include Path Browse...

|
Defines

AddFilgwwithCompilerQptian |

18. In HEW, verify the project was built by observing the following text in the Build window at the bottom of HEW:

Build Finished
O Errors, 0 Warnings

19. A dialog box will also appear in HEW asking “OK to download module:xx”. Click Cancel.
20. In the HTS Advanced Example, click on the Download tab.

21. Click on the Browse button for the Download instruction.

HTS Advanced Example - ¥isual C++ =1aj =]

Invnke#ﬂuitl Statusl Eonfiguration.‘SessinnI Workspacel F'roieu:tl Bwild I Files I Event$| Coveragel
» Download |Er:eu:ution| Hegisterl Memnr_l,ll S0 Ereakl Y arniable Breakl " ariable Tracel Interruptl S_I,Jmhc'll

Download || Browse... |
Unload || Browse. .. |

22. In the Open dialog box that appears, browse to C:\Workspace\HTSclass\Lab2\Lab2\Debug and select the file:

Lab2.x30
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open 21 x|
Lok, ir; IbDebug j 0 _? 2 '

i Lahz firmm.r30

Labz.id firrn_rarn.r30

=] Lakz Flashserial.r30

| Firrm,m16oe Fvectar.rSD

(=] Firrn_rarm.mlece heap.r3n

| FlashSerial. misce HwInitr30

| Fyveckor.mitoo hwsetup,r30

| heap.mlboc initsct.rSD

[ HWwInit, m16cc resetprg.rSD

= hwsetup.mléce SPI_z64.r30

| initsck.ml6cc Streamingaudio.r30
[ resetprg.miBoc LabZ.sni

= SPI_26A.mlbce [=|Labz a0
% StreamingAudio.mlbce

| Labz.miecl

File name:; ILab2 j Open I
Filez of type: - Cancel
| = /L

23. Click on the Download button to issue an HTS command for HEW to download the code to the HTS board.

EB HTS Advanced Example - Yisual C++ 10| x|

Invu:uke.-"lluitl Statusl Eunfiguratiuna’ﬁessiunl Wurkspacel F'ru:uieu:tl Build I Filez I Evenlsl Euveragel
Download | E:-:eu:utiu:unl Hegisterl Memu:ur_l,ll S Breakl Yariable Breakl Yariable Trau:el Interruptl S_I,Iml:u:ull

—> [C\warkSpacehHT S classhLab2\Lab2\DebughLabZ #30 Browse... |
Urload || Browse... |

24. On the Execution tab click the GoTargetExec button.
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HTS Advanced Example - ¥isual C++ ;IEIEI

Invoke:’ﬂuitl Statusl Canfi uration!SessionI Workspacel F'roieu:tl Build I Filez I Eventsl Eoveragel
Download ~ Execution *Memm}ll S50 Breakl Wariable Breakl Yariable Tracel Interruptl S_I,Imboll

GoT argetExec  § StopT argetExec | RezetT argetE sec | InitizhzeT arget |

Miode ISource j Cauint I'l Step |
Mode ISource j Cauint I'l StepOver |

Mode ISource j StepOut |
Step Rate ID j StepRate |

l=Running | ISTDPPED

25. On the HTS board, verify the LEDs are blinking indicating the program is now running.
26. In the HTS Advanced Example, click the ISRunning button.
27. Click the StopTargetExec button.

28. Click the IsRunning button again.

HTS Advanced Example - ¥isual C++ ] 5

InvakeJDuitl Statusl EDnﬁguratianHSessiDnI Warkspacel F'miectl Build I Files I Eventsl Eaveragel
Download  Execution I Hegisterl Memuryl S0 Breakl Yanable Bleakl Wanable Tracel Intenuptl S_I,lmeII

StopT argetExec | ResetT argetExec | InitializeT arget |

Maode ISDu[ce j Count |1 Step |
Mode ISDurce j Covirt |1 StepDwver |

Mode ISuurce j StepOut |
Step Fate ID j StepRate |

» |5R urhing | ISTEIF'F'ED

29. In HEW, observe the MCU's Program Counter (yellow bar highlight code)

30. On the HTS board, verify the LEDs have stopped blinking.
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Question: (Write Answers on Sheet at the End of the Lab)
2.2) What is the purpose of the IsRunning button?

31. Click the ResetTargetExec button.

GaT argetExec | StDpTarm FezetT argetE rec Initialize T anget |

32. In HEW, once again observe the MCU’s Program Counter (yellow bar highlight code)

33. Click the GoTargetExec button again.

Question: (Write Answers on Sheet at the End of the Lab)
2.3) What does the ResetTargetExec button do?

34. Click the StopTargetExec button to stop the target MCU.
35. On the Workspace tab, check the Close Without Saving option.

36. Click the CloseWorkspace button.

® HTS Advanced Example - Yisual C++ o ] 4

Downlaadl E:-:ecutionl Hegistetl Memur_l.JI S0 Breakl Yanable Breakl Warniable Tracel Intenuptl S_l,lmbcnll
Invoke.fE!uitI Statusl Configuration/Session  Workspace |‘ild I Filez I E\-'entsl I:mferagel

Openm#forkzpace | Browse. . |

IE: weforkSpacetHT Sclasz\HT Sclazs hwws

Cloge*/orkspace V' Close without Saving «
Saveworkspace |

37. In HEW, verify the workspace has been closed.

38. In the HTS Advanced Example, click on the Invoke/Quit tab.
39. Click the QuitHew button.

40. Verify HEW closes.

41. Close the HTS Advanced Example.
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O It may have been a bit cumbersome to jump between the HTS Advanced Application and HEW, but
undoubtedly you now understand how HTS can control and manipulate HEW. Given these same commands and a
few others under full programmatic control you could easily create an app to download for production or Flash serial
numbers into devices. The possibilities are endless.

This is the end of Section 2. |
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e Windows programming with HTS — beginning Time to complete task: 40 minutes

Overview:

This final lab section walks the user through a procedure to build a simple HTS Windows application in C++ using Visual
Studio Express from start to finish.

.= Note: If you have prior experience using Visual Studio, you may want to work with Section 4 rather than this
section.

Procedural Steps:

1. Start Visual C++ Express Edition.

2. Click on File>>New>>Project. The New Project dialog box will appear.
3. Under the CLR Project Types, select Windows Forms Application.

4. Name the project MyHTSapp and click OK.

New Project Jed JE|
oo [oe
Project bypes: Templates: BE e
= visual C++ ¥isual Studio installed templates

o <

WnEE g",ﬂclass Library 3 CLR Console Application

" Ganeral TZICLR Empty Project SAWindaws Farms Application «

My Templates

i Search Orline Templates., .,

A project For creating an application with a Windows user interface

Mame: | MyHTSapp| ﬁ

Location: I CiDocuments and Settingsirdauteld1iMy Documents' Visual Studio 20084 Projects j Browse, ., |
Solution; ICreate niew Solution j ¥ cCreate directary For solution
Solution Mame: I IMyHTSapp

oK I Cancel

5. Wait a moment for the app to build and the Form Design window will appear.
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6. Onright side is a Toolbox tab. Click this to open the Toolbox.

®OGo0 |

7. Inthe Toolbox, expand the All Windows Forms section.

Toolbox - = X

- All Windows Forms
'+ Commeon Controls

R T e

| a0 | | 1240y 3 asegee g E.j|

There are no usable controls in this
aroup, Drag an item onto this kext to
add it ko the toolbo,

8. Scroll down and find the TrackBar component. Drag one of these over to your dialog.

e mme— e

3

I _{ ToolStripContainer

L ToolTip
‘ 0 TrackBar

d::-‘_ Treeiiew
3 YacrollBar

:j WebBrowser
[+ Common Controls

9. Scroll down and find the TextBox component. Drag 3 of these over to your dialog. Make sure you keep track of where
you place the 1%, 2", and 3" box.

10. In the ToolBox, scroll down and find the Label component. Drag 3 of these over to your dialog.

11. Move and size your objects to make your form look something like this:

-i5ix]

S

I labell
I label2
I label3
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12. On your form, right click and select Properties. The Properties box will open.
13. Under the Appearance section, find the FormBorderStyle property and choose FixedDialog

14. Under the Appearance section, change the Text property from “Form1” to “MyHTSapp”.

>
>

Obtaining Interactive Control of an MCU and

Development Tools using HTS

Properties

Form1 System,Windows,Forms,Form

AccessibleDescri]
AccessibleName
AccessibleRole  Default

Bl Appearance
BackCalor ] contral
Backgroundlmag[l {none)
BackgroundImag Tile

Cursor Default
Font Microsoft Sans Se
ForeColor Il contrelText

FormBorderStyle FisedDialog

RightToLeft Mo

RightToLeftLavo False

MyHTSapp
UsewdaitCursor | False

F Rehavinr

15. On your form, click on the TrackBar object to change the Properties Dialog to the TrackBar’s properties.

16. Under the Appearance section, find the SmallChange property and enter 100.
17. Under the Appearance section, find the TickFrequency property and enter 1000.
18. Under the Behavior section, find the LargeChange property and enter 1000.

19. Under the Behavior section, find the Maximum property and enter 65535.

&

&

Rev 2.5

E Appearance

BackColor [] contral
Cursor Defaulk
Orientation Horizantal

RightToLeft {1
RightToLeftLavo False
amallChange 100
TickFrequency 1000

TickStyle BiottomRight
UsewaitCursor  False
B Behavior

AllowDrop False
Autosize True
ContextMenustr (none)
Enabled True
Largehange 1000
Maxirmurm 65535
Minirmurm a

18 of 34
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20. On your form, click on the first TextBox object to change the Properties Dialog to the TextBox1 properties.

21. In the Properties box, under the Behavior section, find the ReadOnly property and choose True.

Properties

textBoxl System.Windows,Forms, T

UsetaitCursor  False
E Behavior
AcceptsReturn  False
AcceptsTab False
AllowDrop False
CharacterCasing Mormal
ContextMenuStr {none)

Enabled True
HideSelection  True
ImeMode MoConkral
MaxLength 32767
PMulkilire: Falze

PasswordChar

- ReadCnly True =

ShortcutsEnabler True
TahTnde d

22. Do the previous two steps for the second and third TextBox objects.

23. On your form, click on the top label, type “Timer value”, and press enter.

24. Click on another label and change it to “MyVar”.

I : ; ;
25. Click on the final label and change it to “MyVar address”. = Note: Don’t change the name “MyVar”.
The HEW code is using this name.

26. Close the Properties dialog box.

27. Double click on the TrackBar object to open the handler code for the TrackBar. You will see the following line of code
in a file called Form1.h:

#pragma endregion
private: System::Vojd trackBarl_Scroll(System::Object”™ sender, System::EventArgs™ e) {
}
};
¥

28. Locate the opening and closing braces for TrackBar’s handler function.

29. Enter the following code for the TrackBar handler in between the braces:

To keep you from typing a lot of code, we've placed a text file containing the code on the laptop you are using
in the My Documents folder as file CO5-LabCode.txt. Just open the text file and the code you need.
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// We’re working with a COM object so it’s a good idea to use try/catch.
try
{

// Setup a data pointer.

cli::array<unsigned char> ™ data = gcnew cli::array<unsigned char>(2);

// Get the trackBar®"s value.
data[O0] trackBarl->Value & OxFF;
data[1] (trackBarl->Value >> 8) & OxFF;

cli::-array<unsigned char> "% tdata = data;
unsigned int taddr = O;
if(nullptr !'= hts)

// Use HTS to get the address of the MyVar variable in our HEW project.
hts->SymbolToAddress(""MyVar" ,taddr);

// Place the address we got into a textBox
textBox3->Text = "Ox" + String::Format(*"{0:X}",taddr);

// Use HTS to set the MCU"s TA2 timer register with the TrackBar value.
hts->SetMemory(0x038A,0x038B, 1, tdata) ;

// Use HTS to set our MyVar variable with the TrackBar value.
hts->SetMemory(taddr,taddr+1,1,tdata);

// Use HTS to read the value of the MCU"s TA2 timer register.
hts->GetMemory (0x038A,0x038B,1, tdata) ;

// Place the value we got from TA2 into a textBox.
textBox1->Text = "Ox™ +
String: :Format("{0:X}",tdata[1])+String: :Format("'{0:X}"", tdata[0]);

// Use HTS to read the value of our MyVar variable.
hts->GetMemory(taddr,taddr+1,1,tdata);

// Place the value we got for MyVar into a textBox.

textBox2->Text = "Ox" +

String: :Format('{0:X}",tdata[1])+String: :Format("'{0:X}",tdata[0]);
}

// Catch the error is something did not work.
catch (Exception ™ exception)

{
}

Console: :WriteLine(exception->Message);

30. Go to the top of the Form1.h file and look for this code around line 11:

using namespace System::Drawing;
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31. Under this line, enter:
using namespace HEWTARGETSERVERLib;

32. Scroll down until you find the top of the class around line 23:

public ref class Forml : public System::Windows::Forms::Form
{
public:
Forml(void)
{
InitializeComponent();
//
//T0D0: Add the constructor code here
//
3

33. Modify the code to look like this by adding the lines in bold with the red bar:

public ref class Forml : public System::Windows::Forms::Form
public:
// Give us a pointer to the HTS object.
HEWTARGETSERVERLib: :HewServerlClass” hts;
Forml(void)
InitializeComponent();
//
//T0ODO: Add the constructor code here
//
try //connect to HEW server
{
hts = gcnew HEWTARGETSERVERLib: :HewServerlClass;
}
catch (Exception ™ e)
{
String ™ msg = e->Message; // avoid warning
hts = nullptr;
}
if(hts == nullptr)
{
String N msg = "Missing Target Server Library" +
Environment: :NewLine;
MessageBox: :Show(msg, "Error', MessageBoxButtons: :0K,
MessageBoxlcon: :Error);
return;
}
}

34. On the Visual Studio menu bar, Go to Project>>MyHTSapp Properties...

35. On the MyHTSapp Property Pages, under the Common Properties section, click on the Add New Reference... button.
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MyHTSapp Property Pages ﬂzl
Configuration: IN.I’A j Platfatm: INJ‘A j Configuration Mamager.. . |
EJ-Common Properties Targeted Framework: I.NET Framewark 3.5 j

i Framework and References
N References:
-Configuration Properties
Marne | = ¥ Reference Properties =
D 5ystem Minirnal Framework version | NET Framework 2.0

< D5ystem.Data Relative Path S S IND WS Micrd
D System. Drawing E Build Properties

D Syskem, Windows, Forms Copy Local False

-5y stem, ¥ml

Copy Local Dependencies True

Assembly Reference Properties

Remove Reference

- | Add New Reference. .,

Additional reference search paths:

Reference Search Path |

Add Path,., |
Remoye Path |

Adlkd

o]

Cancel Apply

36. In the Add Reference dialog box that has opened, click the COM tab.

37. Scroll down until you find the component Hew TargetServer 1.6 Type Library. Select this component and click OK.

- COM |Pr0jects I Erowse I Recent I

il |

Component MName =

| TypeLib ver... | Path

]

Hew3Server3l 1.0 Type Library 1.0
Hew3Serverd0 1.0 Type Library 1.0

C:\Program Files\RenesasiFD.
C:\Program FilesiRenesasiHe,

. HHCErl 4.0 Type Library

Lteee 4 4 T e 4t

Tl

Hew3Serverd40100 1.0 Type ... 1.0
Hew3Server40400 1.0 Type ... 1.0
Hewlett-Packard CUE Contex... 1.0
HewTargetServer 1.5 Type Li... 1.5

HighEdit Pro Custom Control 1.0
HomePlugin 1.0 Type Library 1.0
hosting 7.0 Type Library 1.0
HPDeviceDetection 1.0 Type ... 1.0
HPeDiag 1.0 Type Library 1.0
hpgscnsy 1.0 Type Library 1.0
hpguidmaod 1.0 Type Library 1.0

Ci\Program Files\FenesasiHe.
C:\Program Files\Renesasite —
C:\Program Files\HP\Digital I1..
Ci\Program Files\FenesasiHe.

C qgram Files!) 1He,
CHWINDOWS,system32iHHC,
C:\Program Files,SAPYFrontE. .
Ci\Program Files,Comman Fil..
CiiProgram FilesiCommaon Fil..
C:\Program Files\Hp\Common,
C:WProgram FilesiHp\WCommon,
Ci\Program Files,Comman Fil..
CHWINDOWSisystem3Zihpa, | o

TR SR I R 1LY R )

B

o]

Cancel |

O Note: Your list of COM object may look very different from the example pictured above depending on the

software installed on your machine.

38. Verify that Interop.HEWTARGETSERVERLIb.1.6 has been added to the References list.
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MyHTSapp Property Pages 21x|
Configuration:  |MI& T Flatform: IN.I’A j Configuration IManager. .. |
[l Comman Properties Targeted Framework: I.NET Framework 3.5 j

- Framework and References
References:

[+ Configuration Properties

Mame __ |B ActiveX Reference Properties -

‘Inkerop, HEWTARGETSE. ., Contral Full Path C:\Program FilesiRenesasiHewHe
{0 System Control GUID {D090FZ80-679E-46F2-914F-DEE
{3 System,Data Contral Yersion 1.6
{0 5ystem.Drawing Type Library Marme HEWTARGETSERYER LI
A 5ystem. Windows, Forms Wrapper Tool =
{2 System, i == 2

ActiveX Reference Properties

Add Mew Reference. .. Remove Reference

Additional reference search paths:

Reference Search Path | Add Path...

Remoyve Path

i

0Ok I Cancel

Apply.

39. Click OK to close the MyHTSapp Property Pages dialog box.

40. Build the program by pressing F7 or from Build>>Build Solution.

41. Click on Debug>>Start Without Debugging or press CTRL+F5 to run your new MyHTSapp program.
42. Connect the HTS board to the computer.

43. Connect the headphones that came in the HTS kit to the HTS board.

44. Start HEW by double clicking on the HEW icon on the desktop. @

HEW

45. In the Welcome dialog box, select Browse to another project workspace and click OK.

| " Create a new project work space

Cancel
29 " Open a recent project workspace:

-"/ IC:\WorkS pacetHTSclass\Lab2hLab2 hws j Administration...

N ix

46. In the Open dialog box that appears, browse to C:\Workspace\HTSclass\Lab3 4 and select the file:

Lab3 4.hws

O Upon opening Lab3_4.hws HEW will load the project, connect to the HTS board, and download the program.
Note, this may take several seconds to complete.

Rev 2.5 23 of 34 September 17", 2008



Obtaining Interactive Control of an MCU and
u (E N ESAS Development Tools using HTS

47. Run the program on the HTS board by Debug>>Go or the =1 icon in HEW.

48. Jump to the MyHTSapp program and move it to the upper left corner of the screen so you can see the MyHTSapp
program with HEW underneath it.

49. With HEW running, move the TrackBar in the MyHTSapp program. Verify the sound on the headphones changes
along with an LED on the board.

50. In the MyHTSapp program, verify Timer value and MyVar are updating as the TrackBar is moved. Note, you will not
see values until the TrackBar is moved.

O The function that handles the slider (TrackBar component) uses several HTS commands.

e SetMemory is used to poke data into the target MCU’s memory map. This can be ANYTHING that is mapped.
Registers, internal memory, or external memory.

e GetMemory is the opposite of SetMemory and is used to peek data in the target MCU’s memory map. It too,
can work on anything from registers to external memory.

e SymbolToAddr is an extremely useful function that converts debug symbols to address values provided the
symbols are loaded into HEW.

51. In Visual Studio, scroll down in Form1.h to about line 194 to view the TrackBar’'s handler code.

52. Spend a few minutes reading over the code to see what it does while you experiment with the MyHTSapp’s controls
and HEW. You may also want to start, stop, or reset the MCU in HEW using the following commands:

e Runthe MCU by Debug>>Go or the =l icon.
e Stop the MCU by Debug>>Halt Program or the Lo icon.
e Reset the MCU by Debug>>Reset CPU, F5, or the =1 icon.

Question: (Write Answers on Sheet at the End of the Lab)
3.1) In the MyHTSapp program, why are the Timer value and MyVar values different?

Question: (Write Answers on Sheet at the End of the Lab)
3.2) Why is the SymbolToAddress function called first?

Question: (Write Answers on Sheet at the End of the Lab)
3.3) Why does one SetMemory/GetMemory use a hardcoded address of 0x038A-0x038B while the other pair uses
the variable taddr?
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Question: (Write Answers on Sheet at the End of the Lab)
3.4) Why does the board continue to make sound when the MCU'’s program has been stopped?

53. In HEW, hit the Stop of button and disconnect HEW from the HTS board by clicking on the Disconnect Ry icon or
by Debug>>Disconnect.

54. Close HEW, Visual Studio, and MyHTSapp.

This is the end of Section 3. l

G
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° Windows programming with HTS — advanced Time to complete task: 40 minutes

Overview:

This final lab section points out some of the actual Windows functions used in a simple HTS Windows application built in
C++ using Visual Studio Express. We will begin with installing the HTS COM object into the project, then finish by looking
at some of the HTS functions and events.

i Note: If you do not have prior experience using Visual Studio or building Windows applications, you may want
to work with Section 3 rather than this section.

Procedural Steps:
1. Start Visual C++ Express Edition.
2. Click on File>>Open>>Project/Solution..
3. Select HTSapp and open the project.
4. In the project tree, right click on Form1.h and select View Code.
5. Look for the following code around line 16:
using namespace System::Drawing;
6. Under this line, add:
using namespace HEWTARGETSERVERLIib;
7. Goto Project>>HTSapp Properties...
8. Inthe HTSapp Property Pages, under the Common Properties section, click on the Add New Reference... button.
9. Inthe Add Reference dialog box that has opened, click the COM tab.
10. Scroll down until you find the component HewTargetServer 1.6 Type Library. Select this component and click OK.
11. Verify that Interop.HEWTARGETSERVERLIib.1.6 has been added to the References list.
12. Click OK to close the HTSapp Property Pages dialog box.
13. Build the program by pressing F7 or from Build>>Build Solution.
14. Click on Debug>>Start Without Debugging or press CTRL+F5 to run the HTSapp.

15. Connect the HTS board to the computer.
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16. Connect the headphones that came in the HTS kit to the HTS board.

17. Start HEW by double clicking on the HEW icon on the desktop. @
HEW
18. In the Welcome dialog box, select Browse to another project workspace and click OK.

wetcomet 20|
-
" Create a new project work space

Cancel

“ . " Openarecent project workspace:

IC:\W’orkS pacetHTSclasshLab24LabZ hws ﬂ Administration... |
4

“ ¥ Browse ta another project workspace
ol

19. In the Open dialog box that appears, browse to C:\Workspace\HTSclass\Lab3_4 and select the file:

Lab3 4.hws

O Upon opening Lab3_4.hws HEW will load the project, connect to the HTS board, and download the program.
Note, this may take several seconds to complete.

20. Run the program on the HTS board by Debug>>Go or the =l icon in HEW.

21. Jump to the HTSapp and move it to the upper left corner of the screen so you can see the HTSapp with HEW
underneath it.

22. Click on the Stop/Go button. Verify nothing happens.

23. In HEW, stop the MCU by Debug>>Halt Program or the D icon.

24. Close the HTSapp program.

O In order for the Stop/Go button to work we need to add some HTS commands to the Windows function that
handles the button presses. The HTS function StopTargetExec() tells HEW to halt the target MCU while HTS function
GoTargetExec() tells HEW to start the target MCU at its current PC position. Both commands are preceded by a
simple test to ensure we have a valid pointer to the HTS COM object.

25. In the project tree in Visual Studio, double click Form1.cpp to open that file.

26. Scroll down to about line 332.

27. Uncomment the following line to add the StopTargetExec() HTS function to the button’s code.
// UNCOMMENT if(nullptr = hts) hts->StopTargetExec();

28. Scroll down a few more lines and uncomment the following line to add the GoTargetExec() HTS function to the
button’s code.
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// UNCOMMENT if(nullptr != hts) hts->GoTargetExec();

Q If you examine the button’s code you will notice two other features.

e First, we have a flag called IsRunning which determines the HTS function the button’s press will execute.
We'll talk more about IsRunning in a few steps.

e Second is that both HTS functions are encapsulated in a try/catch command in order to process any HTS
errors which may occur.

29. Rebuild the program by pressing F7 or from Build>>Build Solution.

30. Click on Debug>>Start Without Debugging or press CTRL+F5 to run the HTSapp.

31. In HEW, run the program on the HTS board by Debug>>Go or the =1 icon in HEW.
32. In the HTSapp program, click on the Stop/Go button. Look at HEW to verify it is responding to these commands.

33. With the target application running, move the TrackBar in the HTSapp program. Verify the sound on the headphones
changes along with and LED on the HTS board.

34. In the HTSapp program, verify Timer value and MyVar are updating as the TrackBar is moved.

O The function that handles the TrackBar component uses several HTS commands:

e SetMemory is used to write data into the target MCU’s memory map. This can be ANYTHING that is mapped.
Registers, internal memory, or external memory.

e GetMemory is the opposite of SetMemory and is used to read data in the target MCU’s memory map. It too,
can work on anything from registers to external memory.

e SymbolToAddr is an extremely useful function that converts debug symbols to address values provided the
symbols are loaded into HEW.

35. In Visual Studio, scroll down in Form1.cpp to about line 295.

36. Spend a few minutes reading over the code to see what it does while you experiment with the HTSapp’s controls and
HEW. You may also want to start, stop, or reset the MCU in HEW using the following commands:

e Runthe MCU by Debug>>Go or the =4 jcon.
e Stop the MCU by Debug>>Halt Program or the S icon.
e Reset the MCU by Debug>>Reset CPU, F5, or the =1 icon.
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-
Question: (Write Answers on Sheet at the End of the Lab)

4.1) In the HTSapp2 program, why are the Timer value and MyVar values different?

—

-
Question: (Write Answers on Sheet at the End of the Lab)
4.2) Why is the SymbolToAddress function called first?

\

7
Question: (Write Answers on Sheet at the End of the Lab)
4.3) Why does one SetMemory/GetMemory use a hardcoded address of 0x038A-0x038B while the other pair uses

the variable taddr?

N —

’
Question: (Write Answers on Sheet at the End of the Lab)
4.4) Why does the board continue to make sound when the MCU’s program has been stopped?

——

37. In Visual Studio, scroll up to about line 38 in Form1.cpp and read over the setup code for the two HTS events, Go and
Stop.

O While very different from the way a message handler looks in MFC or Win32 programming, these two functions
point the HTS’s event handles for the Go and Stop events to functions written to handle them in our code. HTS
currently has 13 different event messages. More info on the different HTS events can be found in the
HewTargetServer User’s Manual.

38. In Visual Studio, scroll down to about line 65 in Form1.cpp and look over the actual event handler code for the Go and
Stop events.

Question: (Write Answers on Sheet at the End of the Lab)
4.5) What causes the boxes on the HTSapp program to change color?

39. In HEW, hit the Stop D button and disconnect HEW from the HTS board by clicking on the Disconnect Ry icon or
by Debug>>Disconnect.

40. In the HTSapp program, press the Start/Stop button or move the TrackBar. Notice the error message.

Question: (Write Answers on Sheet at the End of the Lab)
4.6) Why was an error generated when HEW was disconnected from the HTS board?
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O HTS commands such as GetMemory and SetMemory require a connection to the target MCU whereas HTS
commands such as OpenWorkspace and GetStatus only require HEW to be running. Luckily, there are two events,
Link Up and Link Down which report when a target board has been connected or disconnect. Due to the simplicity of
this project, those events were not setup and we simply rely on the error message. An actual program might take
advantage of HTS and autoconnect to a board and use the Link events to verify a successful operation. You can also
poll status by using one of several HTS status functions.

41. Close HEW, Visual Studio, and HTSapp.

This is the end of Section 4. ‘
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' Answer Page t

Section 1: Setting up HTS.

No questions.
Section 2: Getting familiar with HTS.

2.1) Why did the Confirmation Request message appear?

2.2) What is the purpose of the IsRunning button?

2.3) What does the ResetTargetExec button do?
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(Answer Page t
AN

Section 3: Windows programming with HTS — beginning

3.1) In the MyHTSapp program, why are the Timer value and MyVar values different?

3.2) Why is the SymbolToAddress function called first?

3.3) Why does one SetMemory/GetMemory use a hardcoded address of 0x038A-0x038B while the other pair uses the
variable taddr?

3.4) Why does the board continue to make sound when the MCU'’s program has been stopped?
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Section 4: Windows programming with HTS — advanced

4.1) In the HTSapp?2 program, why are the Timer value and MyVar values different?

4.2) Why is the SymbolToAddress function called first?

4.3) Why does one SetMemory/GetMemory use a hardcoded address of 0x038A-0x038B while the other pair uses the
variable taddr?

4.4) Why does the board continue to make sound when the MCU’s program has been stopped?

4.5) What causes the boxes on the HTSapp program to change color?
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4.6) Why was an error generated when HEW was disconnected from the HTS board?
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