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Chapter 1 AK100 Emulator Introduction

1.1 Supported ARM Cores

TKScope embedded intelligent emulator designed by Guangzhou Zhiyuan Electronics Co.,
Ltd. in 2008,is a high-performance general-purpose integrated emulator. TKScope supports a full
range of ARM / DSP / AVR / 8051 / C166 / C251 / C8051F / MX Core etc, supports all the
mainstream IDE,such as TKStudio / Keil / ADS / IAR /CCS / RealView / AVRStudio / SDT and so
on, to ensure consistency of your development platform, and with its advanced debugging features.
At the same time, TKScope built-in 64-way professional logic analyzer, zlgLogic advanced
software is fully supported.

TKScope emulator able to support ARM core simulation models are summarized as follows:
= K Series: K8/KaO9;

= DK Series: DK9/DK10;

= AK Series: AK100.

At present, TKScope emulator supports ARM core categories are as follows:

= ARM7:ARM7TDMI / ARM7TDMI-S / ARM7EJ-S | ARM720T;

= ARM9:ARMITDMI / ARM920T / ARM922T / ARM926EJ-S / ARM946E-S /
ARMOI66E-S / ARMIEBE-S / ARMIBEHS;

= ARMI11:ARM1136 / ARM1156 / ARM1176;

= Cortex: Cortex—MO0 / Cortex—M1 / Cortex—M3;

s XSCALE:PXA255/PXA270.

At present, TKScope simulation environment for ARM core supports IDE are as follows:

= TKStudio,Zhiyuan company,Chinese/english environment, multi-core compiling/
debugging, powerful built-in editor;

= Keil,Keil company,english environment,8051/251/C166/ARM compiling/debugging ;

=  ADS,ARM company,english environment,full ARM cores compiling/debugging;

= IAR,IAR company,english environment,multi-core compiling/debugging;

= RealView, ARM company,english environment,full ARM cores compiling/debugging.

TKStudic 2010 —
[>]KEIL  Realview:

IAR Embedded
Workbench®

BIAR
SYSIEMS

Figure 1.1 Mainstream IDE Interface
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1.2 Simulation Performance for ARM Core

At present, TKScope supports a full range of ARM7 / ARM9 / Cortex-MO / Cortex-M1 /
Cortex-M3 / XSCLAE / ARM11 simulation, including Thumb mode. Follow, TKScope will
support a full range of Cortex-R4 / Cortex-A8 simulation by software update.

TKScope emulator hardware Index:

= USB2.0 High-Speed Communication Interface;

= Standard 20-pin JTAG interface target board connection, support hot-swappable;
= Detection of all JTAG signals and target board voltage;

= Adaptive target board voltage, to support a wide voltage range of 1.8V~5V,

= JTAG maximum clock 25MHz, can reach the speed limit debugging;

= Automatic speed recognition;

= Supports real-time RTCK synchronous clock (adaptive clock);

= With the TKScope Doctor, facilitate the detection of hardware failure to exclude.

TKScope emulator features for ARM simulation:

= Spport the full range of ARM core simulation, such as ARM7 / ARM9 / Cortex-MO0 /
Cortex-M1 / Cortex-M3 / XSCLAE / ARM11 and so on, including Thumb mode;

= Support the Cortex-MO0 / Cortex-M1 / Cortex-M3 core serial debug (SWD) mode;

= Support all the mainstream IDE,such as TKStudio / Keil / ADS / IAR / RealView / SDT
and so on;

= Support the on-chip Flash in-circuit programming / debugging, providing each chip
corresponding Flash programming algorithm file;

= Support the off-chip Flash in-circuit programming / debugging, providing hundreds of
commonly used Flash device programming algorithm file;

= Support multiple interface types of external Flash programming / debugging,such as NOR
/ NAND / SPI Flash and so on;

= Allowing users to add their own Flash programming algorithm file;

= Provide a separate programming-Flash independent software to increase productivity;

= Support for unlimited RAM breakpoint debugging;

= Support for unlimited Flash breakpoint debugging, breaking limit the number of hardware
breakpoints;

= Synchronous Flash technology, fast refresh Flash breakpoints, the speed as fast as RAM
debugging;

= Support dynamic breakpoints can set / cancel any breakpoint in running;

= Support program breakpoints and data breakpoints, user-friendly and accurately track
complex programs to run;

= Rapid single-step, the fastest 150 steps / sec;

= Ensure the fastest and most stable frequency changes in the target system to debug;

= Built-in special debugging algorithms, reliable debugging of the ARM core in an irregular
situation;

= Support for daisy-chain connection of multi-device simulation;

= Chip-based design concepts for the hundreds of kinds of chips to provide a sound
initialization file.
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= Built-in comprehensive interpretation of the actuator initialization files, can be flexible
system settings before and after reset / run around / Flash download around, including
register settings / ARM initialization / clock Settings / delay / information and so on.

W -
A —
WD —
) e—
i

Figure 1.2 TKScope K8
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Chapter 2 Use AK100 Emulator

2.1 Install Driver

AK100 emulator driver must be installed before use, otherwise, does not work!

Double-click TKScopeSetup_ ARM.EXE, the system pop-up dialog box as shown in Figure
2.1, click[Next]to continue.

Setup TKScope ARM ¥3.40

3
Welcome to TKScope ®
Releaze 8/2010 TKscope

Thiz SETUF program installs:
TKScope ARM ¥3.40

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

It iz recommended that you exit all Windows programs befare continuing with SETLIP.

Follow the instructions to complete the product installation.

I Mest > I Cancel

Figure 2.1 Install AK100 Driver

Drivers must be installed to the Keil RealView MDK directory, if you are using Keil
RealView MDK development environment; else arbitrary directory.
For example, Keil RealView MDK development environment installed on the D drive,

therefore, AK100 emulator driver installation path to D:\Keil, as shown in Figure 2.2. Click
[Next]to continue until the installation is completed.

Setup TKScope ARM ¥3.40

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

TkScope SETUP will install in the following folder.

To install to this folder, press ‘Mest. Ta install to a different folder, press ‘Browse' and select another
folder.

Destination Folder

| D:4Keil l Browse ...

<< Back I Mest > I Cancel

Figure 2.2 Driver Installation Path

AK100 emulator driver installed, it is recommended users install vc8 from the Microsoft.
Double-click vcredist x86_en.exe, the system pop-up dialog box as shown in Figure 2.3,
click[Yes]to continue.
Application Note
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Microsoft Visual C++ 2005 Redistributable Pa... [2)[5|[X]

Please read the following license agreement, Press the PAGE DOWHN key
to see the rest of the agreement

MICROSOFT SOFTWARE LICENSE TERMS A
MICROSOFT VISUAL C++ 2005 RUNTIME LIBRARIES E|
These licenze tems are an agreement between Microsoft Corporation —
[or based on where vou live, one of its affilistes] and you, Please

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

any Microsoft

* updates,

" supplements,

" Intemet-bazed services, and

* support services

for this sofbware, unless other terms accompany those items. IF g0,

those terms apply.

By using the software, pou accept these terms. If you do not accept o

Do you accept all of the teims of the preceding License Agreement? |f you
choose Mo, Install will close. Ta install you must accept this agreement.

es No
Figure 2.3 Install Vc8

Until now, AK100 emulator all the necessary drivers installed.

In the installation directory (example is D:\Keil\TKScope), you can see driver files for
various environmental, as shown in Figure 2.4.

File Edit Wiew Faworites Tools Help e

eﬁack @ J Lm /,_\J Search i Falders v

Address |ui'| D:\Keil\TKScope v| 52
e
File and Folder Tasks & Driver
(L Make anew folder TRECE DRY_G051_for_AGDTdI
€ Publish this Folder to | %) TkSCP_DRY_8051_for_IAR S.dl

the Web

_ | %) TkSCP_DRY_ALL_For_AGDLdI
{? Share this Folder

%] TkscP_DRY_aRM_for_1aR_vé.dI

%] TKSCP_DRY_ARM_for_TAR_vS.dl
[£)TksCP_DRY_AvRE_for_AGDLI

(%) TksCP_DRY_AvRe_For_TAR_v5.dI

£ kel %) TkscP_bRy_for_RoL.dl

B My Documerts ] TkSCP_SRY_For_sGDLdI
[£)uLzarmM_TkSCP_DRY_ARM_for_AGDLdI

Other Places

(=3 Shared Documents
g My Computer
& My Metwork Places

Figure 2.4 Driver Files
Various driver files belong to the type and application development environment, users

should see the readme file under the installation directory (example Figure 2.4).
Table 2.1 lists all the driver files for ARM at present.

Table 2.1 Driver File List

Driver File Name Drive Type Application Environment
UL2ARM_TKSCP_DRV_ARM for_AGDI.dII ARM Keil Uvsion4/Uvsion3/Uvsion2
TKSCP_DRV_ARM _for IAR_v4.dIl ARM IAR V4
TKSCP_DRV_ARM _for IAR_v5.dIl ARM IAR V5
TKSCP_DRV_for_RDI.dllI ARM AXD(ADS), and other RDI agreement
Application Note ©2011 Guangzhou ZHIYUAN Electronics Stock Co., Ltd.
Date: 2011/04/22 Rev 1.00
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2.2 Hardware Connection

For the first time, AK100 emulator power use, the system will pop-up dialog box as shown in
Figure 2.5.

Found New Hardware Wizand

Thiz wizard helps you install software for:

USE Device

f‘\") If your hardware came with an installation CD
&2 or Hoppy disk. insert it now.

Wwhat do you want the wizard to do?

(O Install the software automatically [Recommended)

Click Mext to continue.

< Back E Mext > 3 Cancel

Figure 2.5 New Hardware Installation Wizard

Select [Install from a list or specific location(Advanced)]options in Figure 2.5, click[Next],
the system will pop-up dialog box as shown in Figure 2.6.

Found New Hardware Wizard

Please choose your search and installation options.

() Search for the best driver in these locations.

Use the check boxes belaw to limit ar expand the default search, which includes local
pathz and removable media. The best diiver found will be inzstalled.

Search removable media (floppy, CO-ROM...|
Inchude this location in the search:

dAKEiNT KSeopehDiivertTKS cope K DiiversTKScop

() Don't search. | will choose the driver to instal.

Chaose this aption ta select the device driver from a list. ‘Windows does nat guarantee that
the diiver pou chooze will be the best match for your hardware,

< Back ﬁ Next > 3 Cancel

Figure 2.6 Select Drive Box

In Figure 2.6, click[Browse], open the dialog box as shown in Figure 2.7. Find the driver files

in AK100 emulator installation directory ( example is D:\Keil\TKScope\Drive\AK100 Driver),
click[OK].
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Select the folder that contains drivers For your hardware,

= 1) TKScope -~
|20 configuration
= IZ) Driver
[= |2 AK100 Driver

|2 AK100pro Driver
|2 CK100 Driver
|2 TKS BU Driver
|2) TKScope K9 DK3 DKS DK9 DK 10 Driv
I2) TKScope K Driver v

< *

Ta view any subfolders, click a plus sign above.,

q Ok, 2 Cancel
Figure 2.7 Designated Driver

Drive installed, the system will pop-up dialog box as shown in Figure 2.8, click [Finish] to
complete.

Found News Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished installing the software for,

% AR-Emulator

Click Finish ta close the wizard.

Figure 2.8 New Hardware Installation Completed

Application Note ©2011 Guangzhou ZHIYUAN Electronics Stock Co., Ltd.
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Chapter 3 Simulation ARM In Keil RealView MDK

3.1 Simulation Environment Setting

In Keil RealView MDK environment,open the project to compile ok,as shown in Figure 3.1.

kZ Cortex-M3 Execute for Lpc1700 - Bision3 - [C:\Documents and Settings\idministrator\Desktop\SmartCortex M3-... \ZHEWEQ

Bﬁi\e Edit “iew Project Debug Flash Peripherals Tools SWCS Window Help _ & X
QEE@ = 4 % ~1[a] 4
® & a o & 7 m
& E ¥ i3)DebuginFlash =] & =]
Froject Workspace 52 | ** Function name: main Ej
_ -
=24 DebugInFlash ~ 53| #% Descriptions: HARErp A DR, HorimEs, ro. 1 SEED
—l-&5 USER_CODE B4 | *7 input parsmeters: jE
= main.c B5 | 7T output parsmeters: x
-3 2¥_CODE 86 | ** Returned wvalues:
+ LPC1700PInCE o e A L
target.c 58 int main (void)
¥ vector_table. 59f4
[] firmware.h 50 cargetInic ()
[a] le1700R  — &1 pinlnit(};
[xo] target.h 52 BEEPON (] ;
= 2y _if.c 53 while (1] {
[ 2v_ifh B4 BEEFPOFF () ;

=& cfig_file B5 myDelay (500 ;
[ ranfinh o [ REEPON (1 : hd
< " 5| [T ’
2@ = main target zy_if

*|lassenb ling rt_sys_s.S... d
cowpiling re_sys c.coc...
linking...

3|Program Size: Code=2768 RO-data=248 RV-data=4 ZI-data=9¢

% FromELF: creating hex file...

Z|".Vout\Cortex-M3 Execute for lpcl1700.axf" - 0 Error(s), 0 Uarning(s). =

=

2 T4 T 1o\ Buitd £ command }_Find in Files 1K 3

Unknown Target L

Figure 3.1 MDK Main Interface

Click icon in Figure 3.1,0pen the project settings interface as shown in Figure 3.2.

Options for Target ‘DebuglnF lash® E|
Device | Target || Output | Listing | User | CAC++ || Azm Linker | Debug | U tilities
[ Limit Speed ta Real-Time
Load Application at Startup Run to main) Load Application at Startup Run to main)
Initialization File: Initiglization File:
Festore Debug Session Settings Fiestore Debug Session Settings
Breakpaints Toalbax Breakpaints Toaolbax
“watchpoints & P& “watchpoints
temony Dizplay tdemory Dizplay
CPU DLL: Parameter: Drriver DLL: Parameter:
|SAHMCM3.DLL||-MPU | |SAHMCM3.DLL”-MPU |
Dialog DLL: Farameter: Dialog DLL: Farameter:
|DAF|MF'1 DLL ||-|JLF'E‘I 766 | |TAF|MF'1 DLL || -pLPC1766 |
[ Ok l ’ Cancel ] ’ Defaults ]

Figure 3.2 Project Settings Interface

Application Note ©2011 Guangzhou ZHIYUAN Electronics Stock Co., Ltd.
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In Figure 3.2, select the hardware emulation, the corresponding driver select[TKScope Debug

for ARM]. Then, click [Settings] into the AK100 emulator settings interface, as shown in Figure
3.3.

Set as AK100 | | LPC1766 | NXP

X

Device & hardware Device and Hardware A

(1) Vendar: NxP

Main Options (23 Device: LPC1766
{3} Emulator: AK100
e T Message Box
TAP config
- -
Aux, Options (2} Cache data, i~

(33 little endian.

{4 not use hardware reset.,
(S} reset hold time: O ms.
(&) reset restare time: 0 ms.

Flash program

l

l

| .

| (1) Cothe code, PR -
l

l

l

l

Init file (7 NO reset,
(&) auto halt.
TKScope doctor (3} System clock: 100,0000MHz, 7
[ Load ][ Store ][ Drefault ] [ K ] [ Cancel ] q\Search ]

Figure 3.3 AK100 emulator settings interface

In Figure 3.3, 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 settings.

3.2 Emulator Settings
3.2.1 Device&hardwire type

In Figure 3.3,click[Device&hardwire type], into the interface as shown in Figure 3.4.

Device &t hardware f'5__<|
Emulator Type POD Type Device Type & information Device Mask
K100 v v 1766
{1 MediaTek ~ 1.Emulation chip: LPCL766 | MXP -
3 oK1 i
(23 nuveton LPC1751

LPC1752
LPC1754
LPC1756
LPC1755 W
LPC1764
LPC1765
LPC1766
— LPC1768

* ARM Cortex-M3 processar, running at frequencies of up ko 100 MHz. A Memory
3 Protection Unit (MPU) supporting eight regions is included.

Cancel

Figure 3.4 Device&hardwire type Interface

v

In Figure 3.4, users must select the correct chip type and emulator type. Then click[OK] to
return to the interface as shown in Figure 3.3.
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3.2.2 Main Options

In Figure 3.3, click[Main Options], into the interface as shown in Figure 3.5.

Main Options PZ|
cache

cache code cache data

skep

[use software step

break

[use software break paint

Endianness

Clack,

Sys 35,0000 | MHz Jkag 1.2000 max w | MHz

Clock mode

() auto speed (®) fixed speed [Low Freq Init.

Hardware reset options

ms, reset hold,

use SRST use TRST

00 ms, reset reskore,
Core reset and halk
core reset core halk
|S\"SRESETREQ reset v | |ha|t auko v

[ OF ] [ Cancel ]

Figure 3.5 Main Options Interface

1. Cache

[cache code]:  Don't read code from hardware if it be readed.

[cache data]: Don't read data from hardware if it be readed, except meet a run.

2. Step

[use software step]:  Don't repeat programming Flash breakpoints.

3. Break
[use software break point]: To achieve unlimited breakpoints to debug in RAM.
[use flash break pint]: To achieve unlimited breakpoints to debug in flash.
Application Note ©2011 Guangzhou ZHIYUAN Electronics Stock Co., Ltd.
Date: 2011/04/22 Rev 1.00
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4. Endianness
Choose endian for the device, big endian or little endian.

If the endian of the device is fixed,no endian choice here.

5. Clock
[Sys clock]: Your system clock frequence(MHz).
[JTAG clock]: Your JTAG clock frequence(MHz).

6. Clock mode

[Auto speed]: Auto select the best JTAG speed.
[Adaptive speed]: Select max. speed based on RTCK if the device has.

[Fixed speed]: Select the speed you want.

7. Hardware reset options

[Use SRST]: Use SRST.

[Use TRST]: Use TRST.

[Reset hold]: Reset hold delay time(ms).
[Reset restore]: Reset release delay time(ms).

8. Core reset and halt

[Core reset]: no reset,soft reset.

[Core halt]: auto,use DBRQ,use break point,use special method.

3.2.3 TAP config

In Figure 3.3, click[ TAP config], into the interface as shown in Figure 3.6.

Application Note ©2011 Guangzhou ZHIYUAN Electronics Stock Co., Ltd.

Date: 2011/04/22 1 Rev 1.00




Zé; Guangzhou ZHIYUAN Electronics Stock Co., Ltd. AK100 Emulator

- AK100 Emulator For ARM User Manual
TAP config,
ITAG Device Chain
IDCODE Device name IR len
DO Ox4BAO0477  CORTEX 4
@ Aukornatic Detection l:l
(2 Manual Configuration P |
[ Add ] [Delete ] [Update]

Figure 3.6 TAP config Interface

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.

[devices list]: List all devices in scan chain, include name,IR length.idcode.
[IDCODE]: The idcode of the device, for add, update operations.

[name]: The name of the device.

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

[Automatic Detection]: Setup scan chian automatically.
[Manual Configuration]: Setup manually.

[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.

[Upl: Move the selected device upward.
[Down]: Move the selected device downward.

3.24 Flash Writer

In Figure 3.3, click[Flash Writer], into the interface as shown in Figure 3.7.

Application Note ©2011 Guangzhou ZHIYUAN Electronics Stock Co., Ltd.
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Flash program EI
Prograrm Options Rarn For algorithn
) Erase Chip Program
[ e — VeriFy start [0x10000000 | size |0x00004514 |
) not Erase [ skip makch

Programming Algorithm

Drescripkion Device bype Device Size Address Range
LPC1700 [AP 256kE Flash CMCHIP 000040000 0x00000000 - 0x0003FFFF

start|0x00000000 | size |oxo0040000 |

[ Add ][ Remove ] [ Ok, ][ Cancel ]

Figure 3.7 Flash Writer Interface

1. Program Options

[Erase Chip]: Erase all Flash onchip before download.
[Erase Sectors]: Erase the sector that download used.
[not Erase]: Don't erase the flash.

2. Ram for Algorithm

[Start]:  Start address of ram for run flash program algorithm.
[Size]:  The ram size.

3. Programming Algorithm

Flash Programming algorithm, up to 4 algorithm can be loaded. Yourself algorithm can be
writen, and loaded here.

[Start]:  Flash Algorithm start re_address.

[Size]:  Flash Algorithm start re_size.

4. Flash Access

[Add]: Add a new programming Algorithm.
[Remove]: Remove a programming Algorithm selected.

Users must select the [program] [verify] options,if you debug in Flash,and select [Erase Chip]
or [Erase Sectors].

In addition, it is recommended users select the [skip match] option, so the repetition of Flash
programming can greatly enhance the programming speed.

Application Note ©2011 Guangzhou ZHIYUAN Electronics Stock Co., Ltd.
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The following will explain a few commonly used methods of Flash programming.

1. Chip Flash

Chip with Flash, the system will automatically load the Flash algorithm file.

For example, NXP LPC1766 chip with 256K Flash, debug this chip in Flash, setting interface
as shown in Figure 3.8.

Flash program g|
Program Options Rarn For Algorithm
() Erase Chip Program
@ Erase Sectors verify stark (010000000 | size |0x00004514 |
() not Erase [] skip match

Programming Algarithm

Description Device tvpe Device Size Address Range
LPZ1700 IAF 256kE Flash OMCHIP 0x00040000 0x00000000 - 0=0003FFFF

start | 0x00000DO0 | SiZ8 | 0xD0040000 |

[ Add ][ Remowve ] [ oK ][ Cancel ]

Figure 3.8 Flash Writer Interface 1

2. External Falsh

Chip without Flash, users need to add external Flash algorithm file, and properly set start
address and size.

For example, NXP LPC2220 chip without Flash, debug in external Flash SST39VF160.
Cick[Add] option, load SST39VF160 Flash algorithm file.Then, start address is set to 0x80000000
according to chip characteristics. The setting interface is as shown in Figure 3.9.

AK100 emulator offers lots of external Flash algorithm files, sotred in the driver installation
directory(TKScope\configuration\ExtFlash).
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X

Flash writer

Program Options Ram For slgorithm
() Erase Chip Program
) Erase Sectors Verify start |Dx40000000 | size |0xDO0OSFED |
() not Erase skip match
Pragrarmning Algarithm
Descripkion Cevice bype Device Size Address Range
55739160 Flash EXT16BIT 0x00200000 0x30000000 - 0x801FFFFF
start [(xB0000000 _DSize (000200000 |
¢ Add D [ Remave ] [ Ok ] [ cancel |

Figure 3.9 Flash Writer Interface 2

3. RAM Debug

Debug in RAM, users don't need to select[program] option, the setting interface is as shown
in Figure 3.10.

X

Flash program

Program Options Rearn Far Algorithm
Erase Chip [Crrogram
Erase Sectors Yerify start | | size | |
not Erase Skip match
Prograrmming Algarithnm
Descripkion Device type Device Size Address Range
LPC 1700 IAP 256kE Flash ONMCHIP Ox00040000 000000000 - 0x0003FFFF
start | | size | |
Add Remove [ Ok ] [ cancel |

Figure 3.10 Flash Writer Interface 3

3.25 Init File

In Figure 3.3,click[Init File],into the interface as shown in Figure 3.11.
Users can click B coin to add the init file.
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iC:'l,keil'l,TKScope'l,conFiguration'l,LPCl?xx.ini ﬁ Hariaue [disable file
—~

| Mo, type paral paraz para3 parat note
|
| f __)_! Update
access period type AddressiHex)  Data{Hex) comment
|PoStRESET & | |Write 32Bit v | o | |meo | [t ||

Figure 3.11 Init File Interface

AK100 emulator offers lots of init files, sotred in the driver installation directory
(TKScope\configuration\ExtFlash).

Init macro is loaded as a file with postfix .ini. Period and access can defined in a ini file.

Period supported:
[preRESET]:
[pOStREST]:
[preRUN]:
[postRUNTJ:
[preFlash]:
[postFlash]:
[preDownload]:
[postDownload]:

Access supported:

"Read 32bit":
"Read 16bit":
"Read 8bit":
"Write 32bit";
"Write 16bit":
"Write 8bit":

"SetJtagClock":
"Delay":
"SetPC":
"Message":

execute before reset.

execute after reset.

execute before run.

execute after reset.

execute before Flash write.
execute after Flash write.

execute before program download.
execute after program download.

read 32bit data.
read 16bit data.
read 8bit data.
write 32bit data.
write 16bit data.
write 8bit data.

set jtag mode and frequence(decimal).
delay, unit ms(decimal).

set program conter(hex).

output a message.

Users can write their own init files according to their own applications.The following is an

example.
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[pOStRESET]
InitStep0_Action = "Write 32bit"
InitStep0_Comment = "MEMMAP internal flash"
InitStep0_ValueO = OXE01FCO040
InitStep0_Valuel = Ox1

InitStepl Action = "SetJtagClock"
InitStepl _Comment = "1MHz "
InitStepl ValueO = "FixedJtagClock"
InitStepl Valuel = 10000000

InitStep2_Action = "Read 32bit"
InitStep2_Comment = " Read 32bit data"
InitStep2_ValueO = OXE01FCO080
InitStep2_Valuel =0

InitStep3_Action = "Delay"
InitStep3_Comment = "delay 1000ms"
InitStep3_ValueO = 1000

InitStep4_Action = "Message"
InitStep4_ValueO = "Hi! This is a message!"

InitStep5_Action = "SetPC"
InitStep5_Comment = "Set PC"
InitStep5_ ValueO = 0x12345678

[preRun]

InitStep0_Action = "SetJtagClock"
InitStep0_Comment = "Set Auto Clock™
InitStep0_ValueO = "AutoJtagClock"

[postRun]

InitStep0_Action = "SetJtagClock"
InitStep0_Comment = "Set adaptive Clock"
InitStep0_ValueO = "SycJtagClock™

3.2.6 TKScope Doctor

In Figure 3.3, click| TKScope doctor], into the interface as shown in Figure 3.12.
TKScope doctor's function is very powerful, detecting own hardware init, USB
communication, hardware reset, and reading ARM core ID 100000 times.
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TKScope doctor E|

Device found.
IDCODE = 0x4BAO0477.
Hard'Ware Init Sucessful,

Check Hardware reset and read IDCODE

100000 / 100000, OK! reset successful, IDCODE = Ox4BA00477.

Internal SRAM check.

Internal SRAM check okl start adr=0x10000000, size=0x3000,

1€

Figure 3.12 TKScope Doctor Interface

3.3 Debugging
3.3.1 Start Debugging

Users can debug after the completion of the emulator settings.
Click [Debug] menu [Start/Stop Debug Session] option, or click icon, into debugging
status, as shown in Figure 3.13.

| Cortex-M3 Execute for Lpc1700; - Bision3 - [C:\Documents and Settings\t dministrator\DesktopiSmartCortex M3-... |:||E|g|

B File Edit Wiew Project |Debug| Flash Peripherals Tools SYCS ‘window Help o =
2 Start{Stop Debug Sessian Chrl |
AE5ET é@ Bl Rl [
2 E E B @
Project Warkspace R R R
-~

= #51 DebuglnFlash
[=-£5 USER_CODE
main.c
=-E5 ZY_CODE
LPC1700PinCF
target.c
weckor_table.q
D firmware.h <y Insert/Remove Breakpoint Fa
[ Ipet7on.k
target.h
2y if.c @5 Disable All Breakpaints
zy_if.h
G-y cfg e A kil &l Breakpoinks Chrl+Shift-+HF9
< | ¥

EIEFCIE i

®|aszenbling rc_sys
compiling rt_sys

<

|s

| >

linking...

Program 3ize: Cog Execution Profiling b [-data=96

FromELF: creating

rohouth Corcex-M3 cror(s), 0 Warningis). &

Y Build 4 =

StartfStop Debug Session TkScope Debug for ARM |
.

Cutput Window

Figure 3.13 Debugging Interface
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3.3.2 Debugging Tools

Keil RealView MDK debugging environment provides the following debugging tools, as
shown in Figure 3.14.

@ O BTG N oYW

Figure 3.14 Debugging Tools

=

Start/Stop Debug Session

9% Reset CPU
=]l Go
Stop
™ Stepln
¥ Step

{  Step Out

1 Run To Cursor

4 Insert/Remove Breakpoint

iy Kill All Breakpoints
Enable/Disable Breakpoint

fI Disable All Breakpoints
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Keil RealView MDK debugging environment provides the following watching tools, as
shown in Figure 3.15.

=

Figure 3.15 Watching Tools

@ Disassembly Window
'@ Watch and Call Stack Window

Memory Window

3.3.3 Debugging Results

After debugging ended, users can click[Debug] menu [Start/Stop Debug Session] option, or
click icon, exit debugging status.

If users debug in RAM, programs written in the chip RAM, will lost after power down.
Programs will not run in target board if power up again.

If users debug in Flash, programs written in the Flash, will save after power down.
Programs will run in target board if power up again.

If users debug in Flash and encryption, can not debug again. Unless, global erase chip, will
be re- debugging.
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Chapter 4 Simulation ARM In ADS

4.1 Add Driver File

In ADS environment,open the project to compile ok, as shown in Figure 4.1.Click g icon,
into AXD debugging environment, as shown in Figure 4.2

% Netrowerks Code¥Warrior for ARN Developer Suite w1.2 ... E”E|E|
Eile Edit ¥iew 3Search EFroject Debugz WHindow Help =g
| BN B W s &

| 9 DebucInFLASH k=2 @ ™

Files lLink Order ] Targets ]

3 File Code | Data |4k 9 =
S a 0« = -
ﬂ mem_c. sof nfa nfa =l
-HR mem_a. scf nfa nfa « =l
-l mem_b. sef nfa nfa =

=% b 1} 0« |
gl target h a 0« =
ﬂ config b a 0 « =l
—-atarget 56 1K « » =
Ll Startup. = 283 1028 + o+ =
- target. o 228 0+ o =
..... IR, = ] 0 » =
—-auser 144 1+« o =
ol main o 144 4+ + =
9 files 850 1K ]

Figure 4.1 ADS main interface

Select [Options] menu [Configure Target] option as shown in Figure 4.2.

£) AXD - [ARNTIDEI - E:\TEScope Examples\ADS1.\GPIO_Led... (= |[B]X]

e lri|e| = (a8 1| | tiinel | B|E[E
Targzet ]Image | A]» 77 CODE32
% oo 75
mo 3. ARM7TDMI 73 AREL VECT  Configure Processor...
g0 ENTEY
gl Source Path. .. |
g2 Jinterrupt vecta
83 R ¥ Status Bar
g4 Reset .
=+ 5 LDR Frofiling 4
G LDER PC, Undefinediddr
87 LDR PC, SWI_Addr
g4 LDER PC, Prefetchiddr
g9 LDER PC, Datadhortiéddr
a0 DCD Oxb9205E50
al LIR PC, [PC, #-0Oxff0] =
4| »

System Output Monitor
RIT Leog ]Debug Log]
Log file: ‘

|Software supplied by: Team-EFA

Configure target and debuggzing agent options. Line 85, Col O |ARMUL ARMTTIMI

Figure 4.2 AXD main interface
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The system will pop-up [Choose Target] window, as shown in Figure 4.3.Click [Add] to add
drive file.

Choose Target

Target Enviroemments

| Target | EIT | File Ver=ion | @F
AT 1.... &:MNPROGEATLY. . ‘Bin\BRemote_A. d11 1.2.0.805 —
ARMIL oo A APROGRATTY, . WEinARMulate, d11 1.2 0,805 Remove

Rename
Sawe Az
Configure

target enwiromment to the list. Fote that a target enwiromment

i )Please zelect a target enwiromment from the abowe list or add a
haz to be configured at least once before it can be used.

[1):4 I Cancel Halp

Figure 4.3 Choose Target window

The system will pop-up dialog box, open TKScope emulator driver installation directory
(Example is D:\Keil\TKScope), select TKSCP_DRV_for_RDI.dll, as shown in Figure 4.4.

A
HHIEE 1) |i\"-:','TKScope LJ & EF -
I]'j configuration

iﬁj Driver

[%] Progtonfic 411

%] TRSCP_DRV_ATL_for_AGIT. 411
||%] TESCP_DEV_ARM_for_TAE_vd. dl1
|| %] TESCP_DRV_ARM_for TAR 5. d11

] I >
JE (0):  [TESCP_IRY_for RDI. dlL { {17 @) }
ISR (1) [DILs (. d11) | A

Figure 4.4 Select driver file

[Choose Target] window displays the currently installed driver options, as shown in Figure
4.5. Select TKScope emulator driver, click [Configure] to into the emulator settings interface, as
shown in Figure 4.6.
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Choose Target |z“z|

Target Environments

Tarzet | KDI | File Version | add
AIF 1oL D% .. WBinhRemote_ s 411 1.2.0.805
ARMIL 1.5.1 d:\PROGEA™1". . \Bin\ARMulate dll  1.2.0.805 Ranae ]
2 Jairel O:4Keilh, . SCE DRV for REDT 11 1 3 =
Eename
Save As
< > Configure [)

TEScope ARM Toolz set for ADS, V1,08, 20058/01

Figure 4.5 Driver file installed

The TKScope emulator settings interface is the same in any IDE environment (For example,
Figure 4.6 in ADS and Figure 3.3 in Keil RealView MDK), setting methods are the same.

Set as K9 | POD-TTAG-ARN-P20 | LPC2132 | HEP 3

Device and Hardware

(1) Yendor: MxP

(2) Device: LPCZ2132

(3) Emulator: K9

{4) POD Type: POD-ITAG-ARM-PZ0

Device & hardware

>

Main Opkions

TAP config

] Main Cptions
(1) Cache code,
] (2) Cache data. —
(3 little endian.
Init: file ] (4) use hardware reset,

Flash program

(5) reset hold time: 50 ms.,

(&) reset restore kime: 500 ms,
(7) SOFT reset.

(@) auto halt,

(9) System clock: 35,5000MHz.

TKScope dockor

w

[ Load ][ Store ][ DeFauIt] [ ok i [ Cancel ] [ Search

Figure 4.6 TKScope emulator settings interface

TKScope emulator must be set correctly, otherwise, may result in simulation errors or failure!
The setting methods are not repeated described here, users please refer to the 3.2 section{ Emulator
Settings) .
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4.2 Debugging

4.2.1 Debugging Tools

AXD debugging environment provides the following debugging tools, as shown in Figure

47.
vlEn| mlel@e| £ £ 8l
Figure 4.7 Debugging Tools
»  Go
| Stop
™ Stepln
B Step

' Step Out

1 Run To Cursor

--_l

Toggle BreakPoint

AXD debugging environment provides the following watching tools, as shown in Figure 4.8.

] =l

Figure 4.8 Watching Tools

Processor Registers
| Processor Watch
|[Fl| Context Variable

[  Memory

[&]  Disassembly
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AXD debugging environment provides the following file operation tools, as shown in Figure
4.9.

Cy

(53
14

e[| @ &aF| Gl

Figure 4.9 File OperationTools

4 Load Image

| (> Reload Current Image

4.2.2 Debugging Results

After debugging ended, users close AXD environment directly to exit debugging status.

If users debug in RAM, programs written in the chip RAM, will lost after power down.
Programs will not run in target board if power up again.

If users debug in Flash, programs written in the Flash, will save after power down.
Programs will run in target board if power up again.

If users debug in Flash and encryption, can not debug again. Unless, global erase chip, will
be re- debugging.
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Chapter 5 Simulation ARM In IAR

5.1 Add Driver File

In IAR environment,open the project to compile ok.Select the project,click the right mouse
button, then select [Options], as shown in Figure 5.1.

/% LAR Embedded Workbench IDE

File Edit V¥iew Froject Tools Hindow Help
-
& & |menu.c T
|Debug flash j j
-
Files £ | By /Q — *
—— pnobron Nepe! Re1n
ElHLpc?13x_de... ) :
arar void
@ Ca Corarnon 5o oid
@ Cabdodul Source|  Make
[E demo.c tion: Main subroutine
B user_funce Rebuild All
@ C1 Output Clean :
void)
Add » [Emp; J
ScreenSawer = MENU_LOW_POWER_DLV:
Remowe LightautolffCount = 02
(a, TranBuff[30]:
Sowrce Code Control ¥\ ¢ pppige,
File Properties te_t CurrDatar
lsmem] | 0 == 0] ﬁ
Lpc21 3x_demo TRALL Al N
Messages 5
Total number of errars: 0
Tatal nurnber of warnings: 0 v
4 X
Buid [Debug Log x
Edit optiens for the selected item Errors 0, Warnings 0 =
Figure 5.1 |AR Main Interface

Select [Debugger] option, [Setup] window in right side is set as shown in Figure 5.2.
[Driver] select [Third-Party Driver],and select [Run to main].

Options for node “Lpc?l3z demo”

Category:

General Opkions
CJC++ Campiler
Assembler
Custom Build
Build Actions
Linker

- Debugger
Sirnulakar

Angel

IAR ROM-monitar
J-Link1-Trace
LMI FTDI
Macraigar

RDI

Third-Party Driver

Factory Settings

Setup l]]ownload] Extra Option=z ] Flugins

Driver

(Third-Farty Driwver * [

Setup macros

[V Bun to

|main

[7 Use macro file

| .

Device description file

[7 Override default

| [

o]

Cancel

Figure 5.2 Debugger Setup Interface
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In Figure 5.2, click [Download] option, settings interface is as shown in Figure 5.3, all the
options are not selected.

Options for node “Lpc?l3z demo”

el Factory Settings
General Opkions
C{C++ Compilar Setup ‘ Extra Options | Flugins

Assembler

Custom Build

Euild Actions [~ Verify download
Linker [ Suppressz dewnloac

Debugger
Sirnulakar

Angel
IAR ROM-monitar

J-Link1-Trace
LMI FTDI
Macraigar

RDI

Third-Party Driver

[” Use flash loader

oK. | Cancel

Figure 5.3 Debugger Download Interface

Select [Third-Party Driver] option, the interface is as shown in Figure 5.4. CIickJ icon to
add TKScope emulator driver file.

Options for node “Lpc?l3z demo”

Categony: Factory Settings

General Opkions
CJC++ Compiler Third-Farty Driver
Assembler
Dukput Converter IAR debugzer driwer

Custam Build Browse to your third-party driver ( )
Build Actions

Linker

Debugger
Sirnulator
Angel
GDE Server
IAR ROM-monitar
J-Lirkf1-Trace
LMI FTDI
Macraigor

[” Log communication

| -

oK. | Cancel

Figure 5.4 Third-Party Driver Interface

The system will pop-up dialog box, open TKScope emulator driver installation directory
(Example is D:\Keil\TKScope).
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If you used IAR V4, select TKSCP_DRV_ARM for_IAR_v4.dll.
If you used IAR V5, select TKSCP_DRV_ARM for_IAR_v5.dll.
For example, used IAR V4.42, driver file selected result is as shown in Figure 5.5.

HHERE 1) |l‘f}TKScope j EF E-
= [hconfiguration
,_—J h]]river
Recent l}]TKSCP_DR‘.I’_SDSl_for_u‘.I’S. 411

f|_' L ™
%) TRSCP_DRV_ARM_for_LAR_v5. 411
Hi | %) TESCP_DRY_for_ADS. 411

| %) THSCP _SEY_for_uV3. A1
| ) WLz ARM_TESCF_DRY_ARM_for_uV3. d11

THEE @) [TKSCP_DEV_KEN_for TAR_wi. 411 = CaFod
R D) [Driver Files (. 411) =] Bk

Figure 5.5 Select driver file

[Third-Party Driver] window displays the currently installed driver options, as shown in
Figure 5.6.

Options for node “Lpc?l3z demo”

Categony: Factory Settings

General Opkions

CJC++ Compiler Third-Farty Driver l
Assembler
Custom Build I4R debugger driwer
Buid Actions O Ke i1\ TKS cope\ TRSCP DRV AR for TAR w4 &1 D[
Linker
Debugger
Sirnulakar
Angel

IAR ROM-monitar
J-Link1-Trace

LMI FTDI
Macraigar
RDI
[” Log communication
| -
ak | Cancel
Figure 5.6 Driver file installed
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IAR main menu will display [TKScope] option after driver installed, as shown in Figure 5.7.

/% LAR Embedded Workbench IDE

File Bdit Vier Eroject(THScopd) Iools Mindow Help

=Sl = =]
l x L! |menu.c Tx
|Debug flash j j
-
Files HET g :
ction Neme! Rdl1n

Sl Lpc23x de. | v [ | # Parameters: void

& Comman 5o # Return: void

@ Cakdodul Source -

[E demo.c # Description: Mzin subroutine

3 user_func.c -

2 Output

void main (woid)
{

LPC_INTSU Tenmp;
LPC_INT1EU ScreenSawer = MENU LOW_POWER_DLY: J
LPC_INTLEU LightAutolffCount = 0:
char RecData, TranBuff[30]:
LPC_Rtc_Time_t CurrTime;

LPC_Rtc Date t CurrData;

if (Syalni == 10 A
Lpe21 3x_demn H[]l 1‘ E ‘Ys izl L LH

Messages 5
Total number of errars: 0
Tatal nurnber of warnings: 0 v
3 3
% Debug Log x
D:\Frogram Files\IAR Systems‘Embedded Workbench 4.0 Ev Errors 0, Wernings 0 =

Figure 5.7 Main Interface Installed Driver

Select [TKScope] menu [Setup] option, as shown in Figure 5.8, into the emulator settings
interface.

/% LAR Embedded Workbench IDE
File Edit V¥iew Froject

Tools Hindew Help

=Sl = =]
l 8 |menu.c Tx
|Debug flash j j
-
Files HET g .
ction Neme! Rdl1n

Sl Lpc23x de. | v [ | # Parameters: void

& Comman 5o # Return: void

@ Cakdodul Source -

[E demo.c # Description: Mzin subroutine

3 user_func.c -

2 Output

void main (woid)
{

LPC_INTSU Tenmp;
LPC_INT1EU ScreenSawer = MENU LOW_POWER_DLY: J
LPC_INTLEU LightAutolffCount = 0:
char RecData, TranBuff[30]:
LPC_Rtc_Time_t CurrTime;

LPC_Rtc Date t CurrData;

if (Syalni == 10 A
Lpe21 3x_demn H[]l 1‘ E ‘Ys izl L LH

Messages 5
Total number of errars: 0
Tatal nurnber of warnings: 0 v
3 3
% Debug Log x
Errors O, Warnings 0 &=

Figure 5.8 Select TKScope Setting

The TKScope emulator settings interface is the same in any IDE environment (For example,
Figure 5.9 in IAR and Figure 3.3 in Keil RealView MDK), setting methods are the same.
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Set as K9 | POD-TTAG-ARN-P20 | LPC2132 | HEP 3

Device and Hardware A
(1) Yendor: MxP 3
(2) Device: LPCZ2132

(3) Emulator: K9

{4) POD Type: POD-ITAG-ARM-PZ0

Device & hardware

Main Opkions

TAP config

] Main Cptions
(1) Cache code,
] (2) Cache data. —
(3 little endian.
Init: file ] (4) use hardware reset,

Flash program

(5) reset hold time: 50 ms.,

(&) reset restore kime: 500 ms,
(7) SOFT reset.

(@) auto halt,

(9) System clock: 35,5000MHz.

TKScope dockor

w

[ Load ][ Store ][ DeFauIt] [ ok i [ Cancel ] [ Search

Figure 5.9 TKScope emulator settings interface

TKScope emulator must be set correctly, otherwise, may result in simulation errors or failure!
The setting methods are not repeated described here, users please refer to the 3.2 section{ Emulator
Settings) .

5.2 Debugging
5.2.1 Start Debugging

Users can debug after the completion of the emulator settings.
Click [Project] menu [Debug] option, or click %z icon, into debugging status, as shown in
Figure 5.10.

/% LAR Embedded Workbench IDE

File Edit View BEZSPYIN TEScope Tools Yindew Help

Add Files =
W Add Group. .. _—
Inport File List..
Debug flash smpert fite L=
| Edit Configurations -
Files
B
Bl pc1 3, il
L@ 1 Commor  Create Hew Project. ..
FEEModul S| pdd Existing Erojest... wer = MENT_LOV_POUER_DLY:
[E demo.c coDEfCount = 07
B user_fun OQetiens... ALEHFT EE[30];
8 0 Output Source Code Control » [Time;
Data;
Meke 3
4]
Rebuild Al1 [y
Clesn PrOgraR
Bateh build 5] el
\RTN, {char™ ) UART Mern) ;

— TR ST 5, (chax 1A e -
Lpc213x_demo N

Messages 5

Building configuration: Lpc213x_dema - Debug flash -

Updating build tree... v

< ‘ 3

%Dahugmg x

Start the debuzger Errors 0, Yarnings 0 =

Figure 5.10 Start Debugging
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5.2.2 Debugging Tools

IAR debugging environment provides the following debugging tools, as shown in Figure
5.11.

ic 8 = =& L2225

Figure 5.11 Debugging Tools

§7  Make and Debug

& Toggle Breakpoint
= Reset

% Break
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Users can open windows under [View] menu to watch simulation results in debugging, as
shown in Figure 5.12.
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Figure 5.12 Open View Windows

5.2.3 Debugging Results

After debugging ended, users click €4 icon to exit debugging status.

If users debug in RAM, programs written in the chip RAM, will lost after power down.
Programs will not run in target board if power up again.

If users debug in Flash, programs written in the Flash, will save after power down.
Programs will run in target board if power up again.

If users debug in Flash and encryption, can not debug again. Unless, global erase chip, will
be re- debugging.
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