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Chapter 1 TKScope Emulator Introduction

1.1 AVR Emulator Support Devices

TKScope emulator able to support AVR core simulation models are summarized as follows:

s K Series: K8/ K9;

= DK Series: DK9/ DK10.

AVR emulator support AVR emulate Atmel AVR device which has JTAG port and all device
ISP, the emulator suppor the device as follows:

s ATmegal6,ATmegal6A,ATmegal62

m  ATmegal65,ATmegal65P,ATmegal65PA

m  ATmegal69,ATmegal69P,ATmegal69PA

m  ATmega32,ATmega32A,ATmega323

m  ATmega325,ATmega325P,ATmega3250,ATmega3250P

m  ATmega329,ATmega329P,ATmega329PA,ATmega3290,ATmega3290P

m  ATmega64,ATmega64A,ATmega644

m  ATmega645,ATmega6450,ATmega649,ATmega6490

m  ATmega640,ATmegal280,ATmegal281,ATmega2560,ATmega2561

m  ATmegal28,ATmegal28A,

m  ATmegal64P,ATmegal64PA ATmega324P,ATmega324PA, AT mega644P,ATmegab44PA

,ATmegal284P

m  AT90CAN32,AT90CANG4,ATI0CAN128

m  AT90USB646,AT90USB647,AT90USB1286,AT90USB1287

m  ATmega48,ATmegad48A,ATmega88,ATmega88A,ATmegal68,ATmegal68A

m  ATtinyl13 ATtiny13A

= ATtiny2313,ATtiny2313A,ATtiny4313

=  ATtiny25,ATtiny45,ATtiny85

m  ATtiny24, ATtiny24A ATtiny44, ATtiny44A, ATtiny84,ATtiny84A

=  ATtiny261 ATtiny261A ATtiny461,ATtiny461A, ATtiny861,ATtiny861A

m  ATtiny87,ATtiny167

s AT90PWM2,AT90PWM2B,AT90PWM216

s AT90PWM3,AT90PWM3B,AT90PWM316

s AT90USB82,AT90USB162

m  ATxmega64Al,ATxmegal28Al,

m  ATxmega64A3, ATxmegal28A3,ATxmegal92A3,ATxmega256A3

s ATxmega256A3B,

m  ATxmegal6A4,ATxmega32A4,

m  ATxmegal6D4,ATxmega32D4,

m  ATxmega64D3,ATxmegal28D3,ATxmegal92D3,ATxmega256D3

More devices will be support in the near future.
TKScope emulate AVR device use the POD is: POD-JTAG-AVR-P10.

Application Note ©2011 Guangzhou Zhiyuan Electronics CO., LTD.

Date: 2011/02/10 1 Rev 1.02




Zé-ir Guangzhou Zhiyuan Electronics CO., LTD. TKSCope Emulator

TKScope Emulator For AVR User Guide

2 <y

Figure 1.1 POD-JTAG-AVR-P10

1.2 AVR Emulator Feature

TKScope AVR emulator feature:

s USB2.0(High Speed)communication interface,fast prommning speed,save your
developing time;

m  JTAG programming speed is ATMEL’s JTAGICE mkll 2.8 times;

m  ISP(1MHz clock)speed is ATMEL’ s JTAGICEmKII 4.7 times;

= Support K-Flash programming software,support fast speed promming;

= Support programming Flash. EEPROM. Fuse. LockBits;

= Support all MEGA device JTAG programming and debuge;

=  Support all debugWIRE device debug;

= Support ISP programming;

m  Support XMEGA device PDI programming and debuge;

s Auto detect AVR Studio Version,you can use all AVR Studio Version did NOT need
change driver;

= Support High level language and assembler language debuge;

= Support data break point and no limit flash break point;

= Support dynamic break point, you can set and clear break poit when the target is
running;

= Support code modify, Make you debuge more convenient;

= Hardware selftest;

= Code and data cache, improve the debugging performace;

= Emulator can follow the target device volatage.

1.3 AVR Emulator Support IDE Environment

TKScope simuation AVR device support multiple IDE environment, Engineers can be
Choose the familiar IDE, support the IDE as follows:
m  TKStudio, Zhiyuan company, Chinese/english environment, multi-core compiling
/debugging, powerful built-in editor
m  AVR Studio, Atmel Corp., English environment, Can be plug-in GCC comlier.
= |AR, IAR Corp, Engish, multi-core compiling/debugging.
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Figure 1.2 Support IDE Environment

1.4 Connect with TKScope

POD_JAG_AVR_P10 has 2 ports,40P connect to Emulator’s JP4,10P connect to your target
(JTAG interface).

ADP_AVR_P10 P6 use in ISP proggrame and debugWIER simulation(support in the near
future), Connect the J3(10P) to POD_JTAG_AVR_P10,and J4 connect to your target.

JTAG and ISP interface the same as Atmel’s define, as Figure 1.3.

1 2

TCK |l @] GND
12

TDO VTref

® @ Vie Miso = el vee
TMS | @ @ | nSRST SCK |e o] MOSI

o o (rsT) RESET |® | GnD
TDI | @ @ | GND ISPEPIN

Figure 1.3 JTAG & ISP Interface

We suggest use the 6PIN ISP connects when you use the debugWIRE simulation. Notice: the
Adaptor RESET pint connects to TMS, NOT nSRST!

The APD_AVR_P10_P6 connect as Table 1.1.

Table 1.1 ADP_AVR_P10_P6 signal connect

JTAG ISP debugWIRE PDI
Pin 1 TCK Pin3 SCK
Pin 2 GND Pin6 GND Pin6 GND Pin6 GND
Pin3 TDO Pin1 MISO
Pind VTref Pin2 Vcc Pin2 Vcc Pin2 Vcc
Pin5 TMS Pin5 REST Pin5 debugWIRE Pin5 PDI_CLK
Pin9 TDI Pin4 MOSI Pin4 PDI_DATA

Tips: We can see when use PDI signal Vcc, GND, PDI_CLK is the same with ATMLE’s
define, but PDI_DATA is use pin 4, NOT pin 1, you need connect you target board pinl and pin4
to use the adaptor.
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1 2
DATA |@ @ VCC
NC. @@ NC.
CLK |@'@|GND
PDI

Figure 1.4 PDI Hardware connect
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Chapter 2 Simulation AVR in AVR Studio

2.1 Install Driver

The Driver is only for AVR Studio, befor you install this driver, sugest you install AVR
Studio (Support AVR Studio 4.13 or later). Double click Setup_TKScope_AVRStudio.EXE, the
system pop-up dialog box as show in Figure 2.1, click[Next] and to continue.

42 TRSCP_SRY_for_AVEStudio 3

whelcome to TKSCP_SRY_for_aRStudio Setup program. Thiz
program will install TESCP_SAY_for_aWRStudio on your
computer.

It iz strongly recommended that you exit all wWindows programs
befare running this Setup Program.

Click Cancel to quit Setup and cloze any programs you hawve
unning. Click Mext to continue with the S etup program.

WwiFAMING: Thiz program iz protected by coppright law and
international treaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, mayp result in gevere civil and ciminal penalies, and
will be prozecuted to the maximum extent possible under law.

Figure 2.1 Install Driver

You may install the driver in the path where you want to.

42 TESCP_SRV_for AVRStudio

Destination Location 6

Setup will ingtall TESCP_SBY_for_a\WRStudio in the following falder.
T ingtall into & different folder, click Browse, and select another folder.

You can choose nat b install TKSCP_SRY_far_AVRStudio by clicking Cancel to exit Setup.

Destination Folder

C:\Program FileshTKSCP_SEY_for_&WHRStudio P

ise Installation \Wizard?

< Back Cancel |

Figure 2.2 Select install path

Click [Next] and go on until the driver install finish. Afer the driver setup finish, you can see
the start menu has “AVRStudio with TKScope” & “Uninstall AVR Studio with TKScope”,
“AVRStudio with TKScope” is use to startup AVRStudio will TKScope service, use TKScope in
AVR Studio Emulate AVR use this to start (before you start it, May sure you had turn on the
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emulator and connect the emulator to your computer through USB). “Uninstall AVR Studio with
TKScope” is to unstall this driver.

‘g 3N
e Windows Media Plays
,:ﬁ Windows Messenger
'@ Tour Windows P

- | Files and Settings Trd
Wizard

‘g Paint
ﬁ Windows Maovie Maker AVR Studio with TEScope

e
allPrograms B . B §3 Uninstall AVR Stodio with TKScope

off (D | Turn OFf Computer

& windows Update

ACCEssarEs 4
Games 4
Startup 4
& Internet Explorer

wd MEN

@ Cutlook Express

F1 2wk Battery studio
QT AvR QTouch Studio

& AYR Studio 4

Remote Assistance @ AWR Tools Help

&) windows Media Player %/ AR Wireless Studio

3 indows Messenger

Figure 2.3 Start menu after Install driver

After install the Drivers, suggest user install the Mrosoft \VC9 run lib.
Double vcredist_x86_en.exe, sytem will display Figure 3.3 the dialog box,click [next].

i§ Nicrosoft Visual C++ 2008 Redistributable Setup [= ||1/[X]

Welcome to Microsoft Yisual C++ 2008
Redistributable Setup

This wizard will guide you through the installation process,

([ Mesxt = ‘D[ Cancel

Figure 2.4 Install VC9 Run Lib

In the license terms dialog, choose[l have read and accept the license terms], then click install
to start setup up.
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i Microsoft Visual C++ 2008 Redistributable Setup [= |/01|[X]

License Terms

Be sure to carefully read and understand all the rights and restrictions described in the
license terms, You must accept the license terms before you can install the software,

MICRCSOFT SOFTWARE LICENSE TERMS -
MICROSOFT YISUAL C++ 2008 RUMTIME LIBRARIES (486, [A64 AND 54)

These license terms are an agreerment between Microsoft Corporation (or based on
where vou live, one of its affiliates) and you, Please read them, They apply to the
softwate named abowe, which includes the media on which vou received it, if ary. The

terms also apply o any Microsoft “

Press the Page Down key to see more texk,

[*]1 have read and accept the license terms.:

[ < Back ]([ Install = D[ Cancel ]

Figure 2.5 Accept the license terms and Install

2.2 Install USB Driver

When you connect the TKScope emulator whith you computer through the USB interface the
first time, the system will pop-up dialog box as shown in Figure 2.6.
Found New Hardware Wizard

Thiz wizard helpz pou install zoftware for;

ZHIYUAM TEScope K zenies Universal Develope Tools

\'} If your hardware came with an installation CD
&2 or foppy disk. insert it now.

What do you want the wizard to do?

() Install the software automatically [Recommended)
Install from a list or specific location [Advancedf >
Click Mest to continue.

[ < Back Hi MNewut » j [ Cancel

Figure 2.6 New Hardware Installation Wizard

Select [Install from a list or specific loaction(Advanced)] options inFigure 2.6, click [Next],
system will pop-up dialog box as shown in Figure 2.7.
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Found New Hardware Wizard

Please choose your search and installation options.

(=35 earch For the best driver in these locations

Usze the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

Search removable media [floppy, CO-ROM. ]

¥] Include thiz location in the search:

|C:\Program Files\TKSCP_SRY_for_AVRStudiotDiiv + | Browse D

() Don't search, | will choose the driver b install

Chooze thiz option to select the device driver from a list. Windows does naot guarantee that
the driver you choose will be the best match for your hardware.

< Back q:L Hest » ) [ Cancel

Figure 2.7 Select Drive Box

In Figure 2.7, click [Browse], open the dialog box as shown in Figure 2.7. Find the driver
files in TKScope_AVRStudio installation directory (example is C:\Program Files\
TKSCP_SRV_for_AVRStudio\Driver\TKScope K Drive\TKScopeK\WinXP), click [OK].

Browse For Folder

Select the Folder that contains drivers Far your hardware,

| configuration -~
= IC5) Driver
[C3) TKScope K9 DKS DES DK
= [C5) TKScope K Driver
= 155 TKScopek,

I ¥Mweare “

To wies any subfolders, dlick a plus sign above,

[ oK | [ Cancel

Figure 2.8 Designated Driver

After the driver installed, system will pop-up dialog box as shown in Figure 2.9, click [finish]
to finish.
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Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed instaling the software far;

ZHIVUAMN TkScope K. senes Univerzal Develope
Tools

Click Finizh to cloze the wizard,

< Back Finizh Cancel

Figure 2.9 New Hardware Installation Completed

2.3 Install ITAGICEmKkII driver

Please make sure you has install USB driver when you install AVR Studio,when you install
AVR Studio, select Install/upgrade Jungo USB Deiver(default install), as Figure 2.10.

A¥VEStudiod — InstallShield Wizard

Select Features

e feat will inztall

InstallShield | < Back | | Mest > | Cancel

Figure 2.10 Instal AVR Studio USB driver
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After Install it, you can fine the USB driver int the AVR Studio install path(for example:
C:\Program Files\Atmel\AVR Tools), there is a folder name usb, this folder is AVR Studio USB
driver. If you had not install USB driver when install AVR Studio, please Install AVR Studio again.

Befor start up the IDE you should turn on the emulator and connect with your computer
through USB interface, click “AVR Studio with TKScope”, The first time need install JTAG ICE

mkIl Driver, as shown in Figure 2.11, in the dialog choose [Install from a list or specific
location(Advanced)], click [Next].

Found New Hardware Wizard

Thiz wizard helpz pou inztall software for:

JTAGICE mkll

\'} If your hardware came with an installation CD
&2 or floppy disk, insert it now.

Ww'hat do pou want the wizard to do?
() Install the softy i Becommended]
Inztall from a ligt or gpecific location [Gdvancedf

Click Mest to continue,

[ < Back q] Mewut » D[ Cancel

Figure 2.11 Install JTAG ICE mkll driver

Choose [Include this location in the search], In the explorer select AVR Studio install path,
the USB folder, click [Next].

Found Mew Hardware Wizard

Please choose your search and installation options. .

(3) Search for the best driver in these locations.

Uge the check boxes below ta limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

Search remaovable media (floppy, CO-ROM...)
Include this lacation in the zearch:

C:A%Program Files'atmeldR T oolsbusb

() Don't search. | will choose the driver ta install.

Choosge this option to select the device driver from a list. “Windows does not guarantee that
the driver you chooze will be the best match for your hardware.

[ < Back QL Mest » D[ Cancel

Figure 2.12 Select install path
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Waiting the system install finish, you can see the Figure 2.13 dialog box; click [Finish] to
finish the driver install.

Found Mew Hardware Wizard
Completing the Found New
Hardware Wizard

The wizard has finizhed inztalling the zoftware for;

JTAGICE mkll

Click Finizh ta claze the wizard.

Figure 2.13 Finish install
After install, you can see the taskbar the icon, as Figure 2.14, when AVR Studio communicate
with TKScope, this icon wil be flash.

Figure 2.14 AVR Studio TKScope Service

2.4 Start Debugging

In AVR Studio, after builded success, click “Start Debug”, Figure 2.15, AVR Studio will
setting the emulator parameter and made the target device enter debug mode.
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mluator\AVR CODE\boot W16\

User Guide

3 Header Files
%3 External Dependencies
# 3 Dther Files

File Project Build Edit  View Tools Debug  Window  Help
DEES YL RRE TR ey war () = s UEe S ;
Trace Disabled -l W A T B OER Wit M0 e
AWR GCC - X #include {avr/io.h> = O Wiew - X
=% main (default) #include <avr/delay. h> T .
‘?a&me Files #include <avre/boot.h> &
#include <avre/interrupt.h> Fane T =

wvoid boot_program_page {(wint32_t page, uintd t *buf)
{

uintlé_t i;
uint8_t sreg:

// Disable interrupts.

sreg = SREG;
clii);

eeprom_busy_wait ()

boot_page_erase (page)
boot_spm_busy_wait ()

for (i=0; i<SFM_PAGESIIE: i+=2)

A Wait until the memory iz e

)T AD_CONVERTER
)T AFALOG_COMPARATOR
+)BBo0T_L0AD
4 Bcrr
-+ EEPEIN
+1 %% EXTERNAL_INTERRVET
BTG
)2 PORTA
+)Z2 PORTE
42 FORTC
+)Z2 PORTD

S9sp1
TINER_COUNTEE_D
TINER_COUNTEE_1

E|
£ Set up little-endian word. -+ TINER_COUNTEE 2 =
uintl6_t w = #huf++: Hame Address Value  Bits
wt= (vbuf++) << §; -
4 »
B F:\Emluator A¥YR_CODE'\boot_M16'mainimain.c 4 b
Message v X
Loaded plugin STES00
Loaded plugin AVE GCC
Loaded partfile: D:\Atmel“AVE Tools\FartDescriptionFiles'ATmezalf xml
< I >
Eleuid | @ Message | FFind in Files | C@Breakpoints and Tracepaints
ATmegale @ Lnés,Coll UM

Figure 2.15 Start Debug

After enter debug mode, you can see the debug widows, as Figure 2.16, and this window can
be open throgh the menu “View -> Toolbars”.

AVR Studio — [F:\

mluator L AVR CODELN1A

File Project Build Edit  View Tools Debug  Window  Help
DEHSY s s TG %L R e
Trace Disabled Sl % oL T pm R
Pracessor - x delayd () /
x
Hane Valus & -[E] ] poro =
Frogram Counter CxDO1F92 Hame Value =
Stack Pointer  CuMSF int main(void) Debug toolbars T AD_CONVERTER 'l
X pointer 0x00C4 4 (twaid () 0)0=0000) () - /T AWALOG_COMPARATOR
¥ pointer 0x045F unsigned char tmp; +)BBo0T_L0AD
7 pointer 053FD0 LB
PORTD = 0x00:
Cycle Counter O DURD = faRC -+ EEPEIN
Frequency PORTA = (slC '+ EXTERFAL_INTERRUET
Stop Fatch T oED DDRA = OxiD: BTG
SREG J/ SPMCR = 0=05 i 4|2 FORTA
4| Registers COde WIdOW +)Z2 PORTE
// WCUCSE = 0x80; =
/7 WCUCSE = 0x80; +I 2 FORTC
+[==2 PORTD
TCCRZ = (1 << WGN21) | (1 << CoM20) | (T << C320); PEER —
OCRZ = OxFE: 4T TINER_COUNTER_0
i Jf TCCRZ = (7 << 320 -+ T2 TINER_COUNTER_t
Regetor window -+ ) TINER_COUNTER 2 |
MCTCR = (1 << SE) | (0 << SM2)| (1 << SMi) | (0 << SHo) . Hme Adftress | Uiloe | s
/¢ sleep_cpul): @ DIRD oxl @... 000 OO0O00O00O0
: » =rmm 0x10 10 o032 OOO000CHE
] =
G auR aoc | processor [ F:\Emluator\AYR_CODE\M16_Cimain.c | B0 ywnaviiortnchdel olldelay i 4 p | it ez @ e IOOOOOO0
Message v X
Loaded plugin STESOD
Loaded plugin AVE GCC
Loaded partfile: I:\Atnel\AVR Tools\PartDescriptionFiles\hTnegal
Loaded objectfile: F:\Emluator‘AVE_CODE\M16_Cldefaultimain elf I
< w >
Zleuid | @ Hessage | FFind in Files | (@ Breakpoints and Tracepuints
ATmegalé ITAGICE mkII Auto  Stopped @ Ln a0, Col 1 NUM

Figure 2.16 Debug Window
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2.5 Setting Emulator Parameter

In the debug mode, you can select the [Debug] menu and Choose [JTAGICE mkll Options]
to open the emulator parameter setting dialog, sehown as in Figure 2.17.

AVE Studio — [F:\Emluator\AVR CODEANLG6 Cimain. cl

Fle Project Buld Edt Wiew Took | Dsbug | window Help _ax
DEHA Y ¥ ang 4 ‘Mot WE @ SEEENHINs EEEE
—— T4 @ - . | @ StopDebugsing awlsshiesrs |
Processor * X [El Run F5 j 1/ Wiew * X
Tome . b - ANALOG_COMPARATOR  +
Program Counter Ox001F32 @ Reset Shift+FS Fame Value l=]
Stack Feinter  OzO45F ) AD_CONVERTER
i %= Step Into Fi1 o
X pointer 0x00C4 p I 1) RNALDG_CONE ARATOR
T pointer 0xz045F = Step Ower F10 +/[B B00T_LoAD
I peinter Dx3TI0 ol stepcut — El=lag)
Cycle Counter 0 @ expron
Trequency 1} Runto Cursor Lo 45 EXTERNAL_TNTERRVPT
Step Fatch Auto Step Alt+FS B
SEEG ODOEED@HAL .+ 2 FORTA
) Registers Mexk Breakpaink ChrbFy | COM20) | (7 << C520); 22 PoRTB
Mew Breakpoink 3 -+ 22 FORTC
=0
@  TIoggle Breakpoint Fa 4|72 FORTD
R I Breakpoint A% P
cmove all Broakpoints
TINEE_COUNTER_0
23] (1 << SML) |0 << SMO): ﬂTmzxicuum}znil
Trace v A . -
4/ %) TINER_COWNTER_2 ~|
Fane Address  Value | Bits
2 | Show Mext Statement Alb+Num * - ~§ IDRD 0xll (@ 000 OJOO00O00O0
&4 Quickwatch Shift+F3 3 gPIW 0210 (0 oxos ODOO0CCEE
8 AR GCC | Pracessor B o:ywinavRiavrincludelutiidelayh 4 b FEFORID 0x1z 0. 0=00 00000000
Select Platform and Device...
Message v x
Loaded plugin STES00 Upibownload Memar
Loaded plngin AVE G600 <J_ITAGICE mkII Options altto >
Loaded partfile: I:\Atmel'AVR Tools\PariDescriptionFileshiTnegalf
Loaded objectfile: F:\Enluator‘\AVR_CODEMIS_C'defaultinain elf
< >
Zleuild | @ Message | 5 Find in Files | 53 Breakpoints and Tracepoints
ATmegalé JTAGICEmKL  Auto Stopped = LD, Coll MUK

Figure 2.17 Debug parameter Setting

The Setting has 4 tags, the [Connect] tag is use to setting connect options, use to setting
JTAG frequency and daisy chain, before enter debug mode, AVR Studio will set this parameter.
Notice change JTAG frequency should be slower than 1/4 of target frequency.

The [Disable debugWIRE] boton is effect when use debugeWIRE simulation, for disable
debugeWIRE function and reable ISP, when press this botton, IDE will exit debuge mode.
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JTAGICE mkll

Connection l Debug] Status] Fish ]

JTAG connection

Target clock frequency @

communications Failure,

Daisy chain

[ Target device is part of a JTAG daisy chain

—
—

Accurate specification of the target device's clock frequency iz necessary in order ko
carrectly set the JTAG port clock frequency. Ower-specifying this parameter will cause JTAG

—
—

et 3 | | s

TKScope Emulator For AVR User Guide

X

o]

Cancel

Figure 2.18 Connection

The second tag use setting the debug options, as shown in Figure 2.19.

JTAGICE mkll

Connection  Debug l Status] Fuhd ]

General

[~ Bun timers in stopped mode

[~ Preserve EEPROM contents when reprogramming device
[ Always activate esternal reset when reprogramming device
[ Print breakpaint infarmation in autput windaw

[ Dizable use of BREAK instruction for breakpoints

[~ Enable 140 Debug Register [I0R] in run mode:

Program Startup

Enry fumction: lmain—

Prograrn Download

* Always reprogram device when loading object file
" Dnly reprogram device | objeck He has changed
" Dan't reprogram device

W W arn and break if not found or not in section coresponding to boot reset fuses

E

Restore Defauls

o |

Cancel Apply

Figure 2.19 Debug
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Table 2.1 General Debug Option

Item

Function

Run timers in stopped mode

Whether timers running when the targer device in stopped

mode

Preserver EEPROM contents when reprogramming

device

Reprogramming target device whether save the EEPROM
content(through program EESAVE Fuse)

Always activate external reset when reprogramming

device

Reprogram wether use the extend reset

Print breakpoint information in output windows

In the ouput windows display breakpoint inforeamtion

Disable use of BREAK instruction for breakpoints

Not use software breakpoint

Enable 1/0 Debug Register(IDR)in run mode

Whether Enable User to assess the debug register(IDR)

Program Startup is setting the program entrance fution and Boot Reset fuse set not correct

warnig.

Program Download is choose whether program flash when enter debugging, suggest select

[Alwasys reprogram].

The third tag is Status options, in this can be see the emulator and targer device inforamtion.

JTAGICE mkll

Connection] Debug Status ]F’WM ]
JTAGICE mkll

Hardware Revision: 040000

Firmware Yersior: 005200520
Senal Number: 0000 00 00 00 00
Device

t anufacturer: Atrnel

Device: ATmegalk
JTAG ID: 02540303
Target woltage: 5.000 %

X

]

Cancel Apply

Figure 2.20 Status

The fourth tag is PWM options, only for AT90PWM device. You can control the PSC
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controller and Analog Comparator whether run when the target in the stop mode when in debug.

JTAGICE mkII X

Connection | Debug Status| FHm |

FPower Stage Controllers

Riun PSCO in stopped mode
[¥]:Run PSC] in stopped mode
[J Run PSC2 in stopped made

Analog Comparators

[] Run Analog Comparator 0 in stopped mode
[] Run Analog Camparatar 1 in stopped mode
[] Run Analog Comparatar 2 in stopped mode

Coe [ o8 [ ERw )

Figure 2.21 PWM

2.6 Debug Tools
AVR Studio Debug tools as Figure 2.22.

po@El @ SELEEE O O Fl A EE

Figure 2.22 Debug Tools

" Start Debugging
| .
Stope Debugging
= Run
" Break
e
Show Next Statement
&=
= Step Into
= Step Over
=
= Step Out
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Date: 2011/02/10 Rev 1.02

16



Zé-ir Guangzhou Zhiyuan Electronics CO., LTD. TKSCope Emulator

TKScope Emulator For AVR User Guide

"t Run to Cursor

Auto Step

9 Toggle Breakpoint

9 .

= Remove all Program Breakpoints
& .

Quick watch

& Toggle Watch Window

=

Toggle Register Window

Toggle Memory Window

Toggle Disassembler Window

2.7 Stop Debugging

When user want to stop debugging, Press

2.8 Use AVR Studio Programmer

If you want to use AVR Studio programmer to program the target device, click the [display
the “connect” dialog], then the IDE show as in Figure 2.24 dialog,Select [JTAGICE mkll], Click
[Connect](Notice: Before you connect the programmer, you should stop debugging).

Application Note
Date: 2011/02/10

©2011 Guangzhou Zhiyuan Electronics CO., LTD.

17 Rev 1.02



L:1
Zé-ir Guangzhou Zhiyuan Electronics CO., LTD. TKSCOpe Emulator

TKScope Emulator For AVR User Guide

AVE Studio - [F:\EmlnatoriA¥E CODEANI6G _Cimain. cl

Elle Project Build Edit  Wew Tools Debug Window Help
QeFHdg v s andg = [ PN BEr ik a sy Lz e s g =
Trace Disabled R T T . g
AVR GCC - X /7 SPMCR = =05, j 1O Visw - X
= %G} main [defanlt) = o -[1=]E -
V‘?a Conree Files // WCUCSE = 0x80; 55 - [ (=] wacs_comparaton
23 Header Filsz A1 MCUCSR = 0Bl HName Value |
# 3 External Dependenci | gy TCCRZ = €1 << WeM21) | (1 << com2my | (T << Cs20): 1} AD_CONVERTER
#1423 Other Files OCEZ? = OxFE; 4/ AHALOG_COMPARATOR
+/[E) B00T_LoAD
44 TOCRZ = (7 << CS203: aBcey
+/[E EEPROM
NCUCR = i1 << SE) |{0 << SM2}| i1 << SMi) |40 << SMO): -+ B EXTERNAL_TNTEREUPT
/i sleep_cpuil: #39 TTaG
i ch o 4 Z2 PORTA
unsigned char i = 0; =
while (1) ﬂﬁPUME
1 452 FORTE
forfi = 0; 1 < 4; i+ -+ 52 PORTD
! RSP o
PORTD = (1 << (i + 2)): -+ {3 TINER _COUNTER 0
FORTE = 0x00 /TS TINER_COUNTER 1
PORTC = =00 19 TINER COUNTER 2 _Iﬂ
PORTA = 0x00: K | »
Aelaw (1001
1 3 Hame Address  Value
< | s | BF\Emluator\AVR_CODEYM16_Cymain.c | B D:winavrisvincudel utlidelsy. b 4 b
Build - X
ElBuild | @ ressace <« |
ATmegale [ ] Ln 112, Col 26 MM
Figure 2.23 Coonect AVR Programmer
Select AVR Programmer E
Platfarrm: Part:
STKS00 A~
AVRISP F USE F
SWRISP mkll COr1
JTAG ICE ComM2

JTAGICE mkll i Egm  Baudrale

COME W 115200 -

£

Baud rate changes are
Tip: To auto-connect to the programmer used last ime, press the 'Programmer’ active immediately.
button on the toolbar,

Mate that a tool cannot be uzed for programming as long az it is conhected in
a debugging session. |n that case, select 'Stop Debuaging' first.

Dizconnected Mode...

Figure 2.24 Select AVR Programmer

Connect with emulator successful system will pop-up the Figure 2.25 dailog. In the [Device

and Sigature Bytes] select the target device; [Programming Mode and Target Settings] select the
programming mode.

Notice: when use ISP mode needs the Addapt P10-P6, connect with the target device use the
IDC6 cable.
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JTAGICE mkII in JTAG mode with ATmegalf =3

Main ]Program] Fuzez ] LockBits ] Advanced] H Settings] Hi Info] Auto ]

Dlevice and Signature Bytes

#Tmegall b Eraze Device
|Sig:nature not read Read Siznature

Programming Mode and Target Settings

Daisy Chain: Dizabled

Change=z to daisy chain
settings are only walid
from the next time the

omocnoondoo A8 aloo 8o

Setting device parameters.. OK!
Entering programming mode. . FATIED!
Leaving programming mode. . OK!
Getting revisions. .. OE!

Figure 2.25 Program Dialog

In the programming dialog other tags, you can program the Flash, EEPROM, Fuse, Lock bits
and read the calibrate bytes and so on.

2.9 Exit TKScpe Service

When you stop debugging and leave programming, if you want to use IAR,K-Flash, you
should exit the TKScope service, then other software can use the emulator. Right click the service
icon, select [Quit], and then you can use other software.

Show
Hide

R

Figure 2.26 Exit TKScope Service
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Chapter 3 Simulation AVR in IAR

3.1 Install Driver

In the AR use TKScope emulator should install the driver.

Double click “TKScopeSetup_AVR8.EXE”, system will pop-up the Figure 3.1 daigure box,
click [Next] to install.

Setup TEScope AVEE ¥1. 00

X
Welcome to TKScope ®
Releass 7/2009 TKSco pe ;

Thiz SETUP program installs:
TKScope AVRE v1.00

This SETUP program may be used to update a previous product installation,
However, you should make a backup copy before proceeding.

It iz recommendad that you exit all Windows programs befare cortinuing with SETUP.

Fallow the instructions to complete the product installabion.

Cancel

Figure 3.1 Install Emulator Driver

The driver can be installed in the path which you want to as Figure 3.2.

Setup TEScope AYEE ¥1. 00

Folder Selection ®
Select the folder where SETUP will install fles. TKscope

TKScope SETUP will install in the following folder.
Tainztall to this folder, press 'Mest’. Tainstall to a different folder. prazs Browse' and select anather
falder.

Destination Folder

w Browse ...

<< Back Cancel

Figure 3.2 Select Install Path

After install the drivers, suggest user install the Microsoft VC8 run lib.
Double “vcredist x86_en.exe”, sytem will dislay Figure 3.3 the dialog box.Click [Yes],
system will finish setup automation.
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Nicrosoft Visual C++ 2005 Redistri... [= |0/fX]

Pleaze read the following license agreement. Prezz the PAGE DOWH key
to see the rest of the agreement.

MICROSOFT SOFTWARE LICEMSE TERMS A
MICROSOFT YISUAL C++ 2005 RUNTIME LIBRARIES 3
These license terms are an agreement between Microsoft Corparation =
[or bazed oh where pou live, ome of its affiiates) and pou. Please

read them. They apply to the software named above, which includes
the media on which you received it, if any. The terms also apply to

any Microzoft

* updates,

* supplements,

" Internet-bazed services, and

* suppart services

far this zoftware, unless other terms accompany those items. |f 2o,

thoze terms apply.

By uzing the software, vou accept these terms. |F you do not accept

Do you accept all of the terms of the preceding License Agreement? I you
chooge Mo, Inztall will cloze. To install you must accept this agreement.

[ [

Figure 3.3 Install VC8 Run Lib

Now the emulator drivers install finish.

In the install folder(this example is “D:\TKS\TKScope™), you can see the .

3.4.

] TEScope

TKScope Emulator For AVR User Guide

DIl files, as Figure

EBEX
THE SEE ZEW G@E TEO #H® ar
Qre- O ¥ O=x [ awx [

v B =

HIAE (D) |[5) D:ATHSTHS cope

Fo 2ER
FEEc RS ik
S Itk
2 E‘UEA | %ﬁj{ﬁ\:% [%]Progonfis. 411 23z 13 WARFTE
[ ) EF PRt (B ProgConfiz, opt 1 KB OPT I
Ea:; E i T E]readme. txt 18 I
| %] THSCP_DRY_80S1_for_AGDI. d11 3,740 BB WNARETRE
| %] TESCP_DRY_8051_for_IAR +5. d11 468 B WRREFTE
| ] TESCE_DRV_ALL for AGIT. d11 5,244 1B HWRAEFTRE
| £] TESCE_DRV_ARM_for TAR w4.dll 328 kB WFARETE
| %] TESCE_DRV_ARM_for TAR +5._dl11 4178 1B MFREFTE
| %) TRSCP_DRV_AVES for AGIT. d11 2,920 k3 WARETR
AJTECE_DRY_AVES_for_TAR 5 DD 485 15 HRARETR
|et) TXSCP TRV for TAE. opt 1 KB OPT 3rft
| ] TESCP_DRV_for _RDI. d11 KB KRARFTE
| £] TESCE_SRY_for_AGIL. 411 o0 kB WFRRETE
HmiEa | ] VL2 ABM_TESCP_DEV_ARM_for AGIT. d11 4,428 1 WAEFTE

TEScope
e

{2 A4 200a-08-07,
9:57

i HEH
Z2003-08-07 9:56
2003-05-07 9:56
2009-07-30 17:36
2009-05-08 9:45
2009-07-03 10:39
2009-05-08 9:22
2009-05-05 9:24
Z2003-05-05 9:21
2009-08-13 10:30
2009-05-05 9:24
2009-08-08 9:17
2009-05-08 9:15
2009-05-08 10:26
2009-05-08 9:15
Z003-05-08 9:15
2009-0s8-03 9:19

16 TR

18.1 ME

J HAeEE

Figure 3.4 Driver Files

After setup the driver, you can see the dll files in the folder, the driver file as Table 3.1

Table 3.1 Driver for IDE

Driver File

Type

IDE

TKSCP_DRV_AVRS_for_IAR_v5.dll AVR In IAR V5 \ersion

Driver
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3.2 Install USB Driver

When you connect the TKScope emulator whith you computer through the USB interface the
first time, you need to install the TKScope USB driver, how to install the driver you can reference
the 2.2Install USB Driver, and you also you fine the driver files in the TKScopeSetup_AVR8.EXE
install path.

3.3 Add Driver File

After install the driver , open a project wich buided finish, as Figure 3.5, choose the Project
menu, click [Option] enter the Project option.

/% IAR Embedded ¥orkbench IDE

File Edit View PISEPSS TEScope Tools Window Help
0@ (G| AddFiles . - 2=mE B D fCEEia A ]
m hdd Group. .. .
Debug . . .
Edit Configurations. .. -
Files -b
rg
B [E|M16 - De. J
FE Bimancpy  Create Hew Project. .. igned char a[256] @ 0x20 = {0xA6, 0, 1, 3, 4, 5, 6, 7, 8, 9, 10}:
L@0uput | 4dd Existing Froject...
d char code[0x3E00] = {0};
Gptions. .. KLLHFT gned char code[ 1=
Source Code Control 3
RT_RXC_wect
Malce FT T_REC {void)
Rebuild A1l
Clean
Batch build. .. F8 -
M16 >
——
Messages  Debug Ctrl+D
< >
In 75, Col © B

Figure 3.5 IAR Environment

In the setting dialog, choose [Debugger] option, in the [Setup] window setup as Figure
3.6 ,[Driver] choose [Third-Party Driver], select [Run to main].
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(]

Category:

General Options
C/C++ Compiler
fssembler
Zuskam Build
Build Actions
Linker

Setup ]Plugins l

Iriwer

Debugger
CCR Setup macros

ICE200 [ Use macro file

¥ B to

Factory Settings

Third-Farty Iriver ¥ [main

[ Usze UEROF rezet wector

JITAGICE |
ITAGICE mkdl
Dragon

Sirnulataor
Third-Party Driver

Dewvice description file

[ Owerride default

]

[

o]

Cancel

Figure 3.6 Select Driver

Choose [Third-Party Driver], as Figure 3.7.CIickJ, add emulator driver.

Options for node “N16°

X)

Categoary:

General Options
CIC++ Compiler
Assembler
Cuskam Build

Third-Farty Driver

IAR debugger driwver

Extra Options

Factory Settings

Build Actions |
Linker
Debugoer
CCR
ICE200
ITAGICE
ITAGICE mkII
Dragon
Sirmulator

[~ Suppressz downloac
[~ Werify all

[ Log communication

<D

o]

Cancel

Figure 3.7 Third-Party Driver

As Figure 3.8, choose”TKSCP_DRV_AVRS8_for_IAR_v5.dll”, click [Open] button to add the
driver file.
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Lok it |Lf} TEScope j i Ef-
E. |y configuration
3 B Crriver

My Recent %] ProgCanFig.di

] TkscP_DRY_5051_For_AGDLd
[ TkscP_DRY_5051_For_LAR_vE.dl
%] TkscP_DRV_ALL_for_AGDLdI
Desktop %] TkSCP_DRY_ARM_for_TaR_y4.di
%] TkSCP_DRY_ARM_For_1AR_vs.di

Docurments

| TKSCPF_DRY_far_ROT.d
| %] TkSCP_sRy_For_aAGDL.dI

Eij)g [F) ULzaRM_TKSCP_DRY_ARM_For_AGDIdl

by Metwark File name: |TKSCF’_DFE\-"_AVF!S_EDI_IAFE_VE j q Open ]
Places
Files of type: | Driver Files [*.dIl | Cancel

Figure 3.8 Select IAR Driver File

After setting driver file as Figure 3.9, click [OK] button finish setting.

Options for node “N16°

X

Category: Factary Settings

General Options - -
CjC++ Compiler Third-Farty Driwer ] Extra Optiens ]

Assembler
IAR deb dri
Cuskom Build = SICEr HE

Build ctions L ATHS\TES cope\TRSCE_DRV_AVES_for TARS 11— J

Linker

Debugger
CCR [~ Verify all
ICE200
ITAGICE
ITAGICE mkIl

[ Suppress downloas

Dragon
Sirnulator
Third-Parky Driver

7 Log communication

| []

( Ok, l) Cancel

Figure 3.9 Finish Driver Load

TKScope emulator parmeter must set correct, otherwise the emulator can’t work! as Figure
3.10, click menu [TKScope] choose[Setup], then enter the setup dialog.
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/% TAR Embedded ¥orkbench IDE

File Edit ¥Yiew PFroject Tools Window Help
oop
0= =7 Setup | =] %] 2D
[Workse | %
|Debug j #include<ioavr. he zl
Files £ | B ﬁ::mciuge <intrin:;c:;h>
include <comp_a%0.
B[EM16-De... v -
@ [ main.cpp root  eeprom unsigned char a[256] B Ox20 = {Oxd6, 0, 1, 3, 4, &, &6, 7, &, 9, 10}:
L@ 3 Output - -
_ root _ flash unsigned char code[0x3E00] = {0};
#pragma wector = U3SART RXC_wect
_interrupt void ULRT FEC (woid)
{
TDE = TDE;
i
-
IS [fol |« | 2

Log
hon Aug 10 13:38:51 2009: Load TRScope for 1R, v1.06, 2008/01

o
i
o
=
o
o
Pt

T

Figure 3.10 IDR After Add Driver

Select the [TKScope] menu, click [Settings] enter TKScope emulator setting interface as
Figure 3.11.

Set as TEScope E8 | POD-JTAG—AVE-DPI0 | ATNegal6h | ATHEL ['5_<|
Device & hardware bype | Device and Hardware -
(1) Yendoar; ATMEL
. - (2) Device: ATMegalah
S B | (3 Emulator: THScope K8 Message BOX
{(3)POD Type:  POD-1TAG-AYR-DP10
Aux, Options |
A, Options
) (1) don't program config data.
TAP conifig | (2} Stop timer.
Prog Cptions | TAR config
(1) Automatic Detection.
TkScope dackor | Frog Options n
| Don't dispaly prog. config data. 2
| Cancel Drefault | @

Figure 3.11 Emulator Setting

In Figure 3.11, click the left side of the various options, the system will pop-up the
appropriate settings interface, while the right side of the information prompt box will appear the
specific meaning of the various setting.
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3.4 Emulator Parameter Setup
3.4.1 Harware Select

Click Figure 3.11 the [Device & hadware], enter the setting information of Figure 3.12 the
setting interface.

Device &k hardware El
Emulator Type POD Type Device Type & information Device Mask.
[&] v |POD-TTAG-AVR-DP1D v D)

AT91M40307 *~ 1.Emulation chip: ATmegalé | ATMEL ~

ATI1R4000E 2

AT91R40807 _ .

ATt LS * High-perfarmance, Low-power AYR. 8-bit Micracontroller -
ity * Advanced RISC Architecture

ATmegat - 131 Powerful Instructions, Mast Single-clock Cycle Execution

ATmegads - 32 x & General Purpose Working Registers

ATmegads1s - - Fully Static Operation

- Up to 16 MIPS Throughput at 16 MHz
- On-chip 2-cycle Multiplier
* High Endurance Mon-violatile Memory segments
POD-ITAG-AYR-DP10 - 1}32/64K Bytes of In-System Self-pragrammable Flash pragram memory
35 K9 POD-TTAG-AYR-DP10 - 512/1024/2048 Bytes EEPROM
{5 K10 POD-JTAG-AVR-DPLO - 124K Byte Internal SRAM

ATmegads3s

£
€

Figure 3.12 Device & hardware Select

Choose the chip which you want to emulator, In the device list, Click [OK] return to Figure
3.11. You Can Input the device name in the Device Mask box to find the device quick.
Press [Search], system will auto serch the all emulators which connect in your computer,
Choose the emulator which you want tou use as Figure 2.13, Press [OK] to save the settings.

Dewice List &|

— =
o D

emulakor Sh LAE POD

I:‘ K& 00000000001 & LAB-1064-256k POD-1TAG-AYR-DP10

LAE-1064-512K POD-ITAG-AVR-DP10

Figure 3.13 Search

3.4.2 Main Options

Press Figure 3.11[Main Options], enter Figure 3.14 the main option interface.
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Hain Options gl

cache

v rache code [ carche data

break

¥ use software break point

Clock mode
D —
" auko speed {* Fixed speed dtag (0000 | MHz

Hardware reset options
100 ms, reset hold,

v use SRST [ use TRST
100 ms, reset restare,

Cancel

Figure 3.14 Main Options

1. Cache

Cache Config is user to solution the screen and emulator speed.

If choose the cache, screen will be bush afer user pograming is running, it can be faster the
dissplay spped, but if a operation can course the data change may not display in time.

If not choose cache, user any operate will course the data brush the screen, but the speed will
be slow.

[cache code]: Use Code Cache.

[cache data]: Use Data Cache.

Suggest user set as the default settings, only choose [cache code].

2. Break
[use software break point]: Select ths item, can use no limit flash breakpoints.
3. Clock Mode

[auto speed]: Auto selects the enable highest speed.

[fixed speed]: Use the user input JTAG frequre.

[Jtag]: Choose JTAG frequre, only in the fixed speed effect. In order to may theTarget device
run correct, JTAG Frequre should be slow than the system clock 1/4 or more slowly.

4. Hardware reset options

[user SRST]: Use the Harware System Resset nSRST.

[user TRST]: Use the Harware JTAG Reset nTRST, 8-bit AVR device has not JTAG reset pin,
so this setting is reserve.

[reset hold]: Select rese hold time in ms.

[reset restore]:Select reset restorer time in ms.
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3.4.3 Aux options
Click Figure 3.11 [Aux options], enter the Aux Setup as Figure 3.15.

[ program config daka v stop Timer in Debug

| use SPI when prog Flash,

Figure 3.15 Aux Setup

[Program config data]: After downloaer program config the Fuse, as the AVR device Fuse
Config is can be save after chip erase, so this option is only select when use K-Flash in program,
In the mulat not program config to save time.

[Stop Timer in Debug]: Whether the device in stoped mode timers running.

[Use SPI when prog flash]: Whether use ISP program flash (Only in K-flash available, use the
ADP-AVR-P10-P6 adapter).

3.4.4 TAP cofig

Click Figure 3.11 [TAP config], enter the Figure 3.16 TAP setting dialog.

JTAG Device Chain

IDCODE Device name IR len
OO 0x0970203F  ATmega 4
[] 0x0940303F  ATmega 4
TDI
@ Automatic Detection I:I
) Manual Configuration | vl

l Add ] lDeIete ] lUpdate] I:I

Figure 3.16 TAP Setup

TAP configations to setup the JTAG chian, include number of devices IR length, active
device.

It's important to setup when there is unkown device in the JTAG chian. Normally, [Automatic
Detection] option will be ok.

[Automatic Detection]: Setup scans chian automatically.

[Manual Configuration]: Setup manually.

[Devices list]: List all devices in scan chain; include Device Name, IR len & IDCODE.
[IDCODE]: The idcode of the device, for add, update operations.

[Device Name]: The name of the device.

[IR len]: The IR length of the JTAG device.

[Add]: Add a new device in the devices list.

[Delect]: Delect a device in the device list.

[Update]: Update the device in the device list.
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[Up]: Move the selected device upward.
[Down]: Move the selected device downward.

3.4.5 Prog optoins

Program Config has 4 tags, the first tag is Fuse, Fuse seting, as Figure 3.17, difference device
has difference Fuse bits, how to setting this Fuse please refernce the datasheet of device.

qﬂ Configure E|
Fuse |Lock |Cal |
Low Fuze
EODLEVEL [7 Brown—out detection at WOO = 2. TV
BODEH [ Brown—out detector dizable
SUT _CESEL
High Fuse
OCDEH [ Disable On Chip Dlebug
JTAGEN [ Dizable JTAG interface
SPIEN [~ Dizable SPI Program
CEOPT [~ Hot Select CEOET
EESAVE [ EEPROM memory is Erase thought the Chip Erase
EOOTST |Bc-c-t Size = 128 words, start addresz = $1F30 ﬂ
EOOTEST [” Boot from applicatien
FRead ‘ Write | ¥erify ‘ Eraze ‘ Defanlt HT' Cancel ‘

Figure 3.17 Configure Fuse

The second tag is Lock bits settings, use to progaram Lock bist as Figure 3.18.
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BLEC

|No lack SPM and LPM in Application Section

ELE1

|Hc- lock 5FM and LFM in Boot Section

Read | frite | Verify | Erase |

Tefault ‘ 0K | Cancel |

Figure 3.18 Configure Lock

The last tag is use to read the RC oscillator calibrate bytes and write the calibrate byte to

Flash or EEPROM in a fix address.

]

"{ Configure
Fuze ] Lock Cal l
Read Cal
Cal 1HMz 250
Cal 2MHz 080
Cal 4MHz 250
Cal 8MHz 250
Write Cal

(TER TRl Calibration Byte

Write Space |Hot Write Calibration Byte j
Write Addresz DOzl
Read | Write ‘ Yerify | Eraze ‘ Defanlt ‘ 0K | Cancel ‘

Figure 3.19 Configure Cal
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The dialog has 6 bottoms, the funtion of buttons as Table 3.2.

Table 3.2 Configure Button function

Button Function

Read Read the confige in the target board and brush the
window

Write Write the config data in the target Device

Verify Read the config data from target device and compare

with the dialog box
Erase Erase the chip
OK Exit and save the config data
Cancel Exit and not save the cofig data
Default Set config data to default value

3.4.6 TKScope doctor
Click Figure 3.11 [TKScope doctor], enter the TKScope doctor.
TKScope doctor's function is very powerful, detecting own hardware init, USB

communication, hardware reset, and reading AVR core ID 100000 times.
Notice: Use the TKScope doctor need in JTAG Mode, NOT use the ADP-AVR-P10-P6

adapter!

TIEScope doctor &l

Check Hardware init...

k! Hardware Init Sucessful,

Check communication speed

Speed Check : 525 KBytes/s, 2720 KEvtes transmitted,

| | s | | ox |
Figure 3.20 TKScope doctor
3.5 Debug
After config finish, now you can start debugging.
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3.5.1 Debug Tools

In IAR IDE, after driver installs and setup parameter, you can start debugging, the debug
tools as Figure 3.21.

on
[

L= 22 L2272 R0

Figure 3.21 Debug Tools

{1 Debug
BER  Make

& Toggle Breakpoint

; Reset

% Break

=% Step Over

.| Stepinto

A+ Step Out

E Next Statement
ﬂ Run to Cursor
:*, Go

#  Stop Debugging

After settup drivers and parameter, as Figure 3.22 return to IAR IDE, click [Make], then
press [Debug] in the debug mode.
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File Edit V¥Yiew Project TEScope Tools Window Help
DSHS S [ = w«mEHe (D 2 (D
x -
| | *
e #include<ioave.he Z‘
Files £ | B #include <intrinsics.he
#include <comp_a%0.h>
S EMI6-De... v - Make J
& [ main.cpp root  ecprom unsigmed char a[256] B 0xz0 = {0x&6, 0, 1, 3, 4, 5, 6, 7, & 101
L@ 2 Output - -
_ root _ flash unsigmed char code[0x3E00] = {0};
#pragma vector = USART RXC_wect
_interrupt void ULRT FEC (void)
{
TDE = TDE;
i
-
e [fol_L«| | »

=

Log

E
w
i
o

hon Aug 10 13:38:51 2009: Load TkScope for lAR, Y1.06, 2008/01

Ln 75, Col 9 B

Figure 3.22 Setup Finish

After enter debug environment, as Figure 3.23, click [View] menu, select [Register], you can

see the register, others
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# IAR Embedded ¥Workbench IDE

File Edit Project Debug TEScope Toels Window Help
Messages ’ S A
Workspace o)

Source Browser E ‘
Breakpoints

WO EPERE
Debug N o __root _eeprom unsigned char a[256] 0 0x20 _~| [cope | ’E CPU Registers ~
Hlemory root _ rlask wnsigned char code[0x3E00] = {037 0 = 0x0080
EEIE Symbelic Menory - - ® - k0000
i . [O003EBE E10F  IDI  RI6.0xlF ] - w00
003ES0  BDOS ouT TCCR2,R16
—m@ol fatch §pragua vector = DSART_RXC_wect = 0=009D
Locals interrupt woid UART REC (void) 003E92  EFOE LDI R16, 0xFE = 0=3ESC
= I 003E34  BDO3 ouT OCR2.R16 -0
Staties B — = 0w00
hute = R: 003E36  E00D 1DI R16, 0x00 - =00
Lige fateh ¥ 003ES8  BEO2 ouT PORTD, R16 - om0
Quick ¥atch 003E92  EFOC 1DI R16. DxFC = gxgg
Call Stack o1 delay(unsiemed 1nt t) 003ESC  BEOL ouT DDRD, Ri6 = Il
Terminal 1/0 [ O OnIESE.ES2? IDI RIEOxET ] = 000
unsigned int i = 0; ® = 0m00
rofilin while (t-- =
Profiling . ted 003EA2  E050 LDI R21, 0z00 = =0
Stack . i 003EA4  2F02 Hov R1E.R18 =
for(i = 0; 1< 10007 1+) D03EAE  940E 1FB9 CALL _eeputh_16 R1D = 0x=10
Toslbars » { L R11 = 0280
v Status Bar ; 003ERA  ED20 101 R18, 0x00 R12 = 000
: ) 003EAC  ED4S 1DI R20, 0x05 g = Oxll
L 0x -
} O003EXE  EOSD 1DI R21.0z00 g}; B g:gg
} 003EB0  940E 1FAD CALL  __eegetB 16 BiE et
003EB4  2F20 HOV RIB.R16 = 0=
R17 = 0x=00
n . 003EBE  E00D DI R16, 0x00 R18 = 003
= R ot ) 003EBE  EO10 11 R17,0x00 R19 = 000
.( 003EBA2  BDID ouT 022D, R17 R20 - w0l
Eme- < 003EBC_ BDOC ouT TCNTL.R16 R21 - 0x03
= OxFE; =
003EBE  EE08 D1 R16. 0=E8 R22 = 0=00
) 003ECO EO13 1DI R17.0203 R23 = 0=00
PORTD = 0x00; 003EC2  ED1E auT 0228 R17 R24 = 0x9C
DDRD = DxFC: 003EC4  BDOA ouT OCR1A, R16 R25 = 0x01
003ECE  E00D 1DI R16, 0x00 L = geie
X L 0x -
* unsigned char cexp [N 003ECE  BDOF ouT TCCR1A.R16 gg; = 312‘3
. NS -5t cup 3 Ferpron B Hoxe: 003ECA  E0O3 101 Ri6, 0203 R29 = 0x00
D03ECC  BDOE oUT TCCR1B.R16 —| R3O0 = 0=00
tewp = 0x0; & |[-B3L = 0=00
hd NNAFCE . RINF T R1f N=1F ™
M1 ol [« _>|J 3 | 3
x
Log
Mon Aug 10 15:15:18 2009: TKScope for IAR, Y1.06, 2008/01
Mon Aug 1015:15:23 2009: Loaded debugee: FAEmIustoflAR Codethi16_PADebuchExehh16.d90
Mon Aug 10 15:15:24 2009: Target reset
" Debug Log | Build | Breakpaints x
Open a new Register window In 22, Col 14 e

Figure 3.23 Debug Widows

In IAR environment, you can modify the use code in memory window, and you can set
breakpoint when the target device is running.

3.5.2 Stop Debug

If you want to stop debug, click button 48 can exit the debug mode.
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