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Chapter 1 Introduction

APG221 is a feature-rich 8051 based micro-controller with hardware debug
support. A debug monitor is developed to use the built-in USB device module to
interface with the debugger software on the PC side. With USB filter driver
architecture in Windows OS, debug and application channel can be multiplexed
on the same USB connection.

With such an approach, power supply, debug interface and application interface
to APG221's development board is possible, with a single USB connection.

Keil's uVision IDE is the development platform for APG221. For the debug
monitor to connect to Keil's debugger, a debugger plug-in (in DLL form) is
developed according to Keil's application note
(http://www.keil.com/appnotes/docs/apnt_145.asp ).

In this document, procedures to install the debugger plug-in, as well as how to
use it for development with the Keil uVision IDE, will be described.

DA1-0039-UM01-010VO00-EN 4 © 2011 AppoTech Ltd
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Chapter 2 APG221 EVK (Evaluation Kit)

The APG221 EVK board is a hardware platform for evaluation of the APG221
micro-controller. With the APG221 USB-IDE, application debugging can be easily
achieved.

Description of the connectors and jumpers are described in the following
figures.

TA1-0039-PCBO1-010V01
EVK-G221-A0-02
2011=-06=21  ooasos-2¢

FEBETHZ
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Chapter 3 Installation

3.1. Install Keil uVision IDE for 8051

The APG221 USB-IDE works with Keil's uVision 2, 3 or 4 for 8051.

Skip this part if uVision has already been installed.

An evaluation copy of uVision 4 is included in the installation package (in folder
“KeilUV4EvaVer”). Simply start the installer and follow the instructions to install

it.

3.2. Install APG221 USB-IDE

The installer can be found in folder “Setup”. For 32/64 bit system, installer
“Setup.msi”/”"SetupX64.msi” should be executed.

To check what version your Windows is, press “Start” and then right-click on
"My Computer” (or "Computer” for Windows 7) and select “Properties”.

[rlfe ]

Control Panel Home

'“, Device Manager
33;; Remote settings
‘ﬁ._gi System protection

Eg' Advanced system settings

Action Center
Windows Update

Performance Information and
Tools

UK-../I | » Control Panel » System and Security » Systern

i | g || search Contral Panet 0
@ -
View basic information about your computer
Windows edition
Windows 7 Professional

Copyright © 2009 Microsoft Corporation. All rights reserved,

m

Systermn
Rating: System rating is not available
Processon Pentium(R} Dual-Core CPU  E5300 @ 260GHz 262 GHz

Installed memory (RAM): 1,00 GB

64-bit Operating System

Mo Pen or Touch Input is available for this Display

System type:
Pen and Touch:

Computer name, domain, and workgroup settings
WIN-BOMEBEOEDUS
WIN-BOMEBEOEDUD

Computer name: “_‘;_"Change settings
Full computer name:
Cormputer description:

Workgroup: WORKGROUP

Windows activation o

DA1-0039-UM01-010VO00-EN

6 © 2011 AppoTech Ltd



Rev 1.0.1

APG221 USB-IDE

USER MANUAL

When the installer is executed, the welcome page will be shown.

i% APG221 USB-IDE

Welcome to the APG221 USB-I1DE Setup Wizard

The inztaller will guide you through the steps required to install APG221 USB-IDE on vour computer.

WARNIMG: Thiz computer program iz protected by copyright law and intemational treaties.
Unauthiorized duplication or distribution of thiz program, or any portion of it, may result in severe civil
or criminal penalties, and will be prozecuted to the maximurn extent poszible under the law.

Press “"Next” to proceed.

i APG221 USB-IDE

Select Installation Folder

The installer will install APG221 USE-IDE to the following folder.

Toinztall in this Folder, click "Mest". Toinstall to a different folder, enter it below or click "Browse''.

Falder:

C:hKeilh [ Browse...

[ Disk Cost._

Install APG221 IUSE-IDE for pourzelf, ar for anyone who uges thiz computer:

() Everyone
() Just me

Cancel ] [ < Back ] I Mewut »

© 2011 AppoTech Ltd
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Select the installation folder and press “Next”.

5 APG221 USB-IDE

Confirm Installation

The installer iz ready o nztall APG227 USE-IDE o wour computer.

Click "MNext' to start the ingtallation.

Cancel ] [ < Back ] I Mest >

Press “"Next” to start installation.

e APG221 USB-IDE Installer

Please connect the APGZ21 EVE board to install the USE device driver.

After that, press NEXT toinstall the JSE filker driver,

Cancel

Caree

Connect the APG221 EVK to PC through USB cable to complete the USB device

DA1-0039-UM01-010VO00-EN 8 © 2011 AppoTech Ltd
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driver installation. Make sure that J10 is on the VBUS side and that the power
LED is turned on.

The “Found New Hardware Wizard” dialog box will pop up.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard
“Wwindows will zearch for curent and updated software by

looking on your computer, an the hardware installation CD, ar on
the Windows Update Web zite [with vour permizsion].

Bead our privacy policy

Can Windows connect to Windows Update to search for
zoftware?

(1 ez, this time only
() e, now and every time | connect a device
(%) Mo, nat this time

Click Mest to continue,

Mext = l[ Cancel

Select “"No, not this time” and press “Next”.

Found New Hardware Wizard

Thiz wizard helps vou install zoftware for:

AppaTech USE Debug Maonitor

ZI\'JI If pour hardware came with an installation CD
& or Hoppy dizk. insert it now.

“Wwhat dio pou want the wizard to do’?

(#) Install the software automatically [Fecommended)
() Install from a list or specific location [Advanced]

Click Mext to continue.

< Back ” Mest > ][ Cancel

© 2011 AppoTech Ltd 9 DA1-0039-UM01-010V00-EN
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Select “Install the software automatically (Recommended)” and press “Next”.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard hasz finizhed inztalling the software far:

[ AppoTech USE Debug Monitor
=

Click Finizh to close the wizard.

Press “Finish” to complete USB device driver installation.

i L E[X]

# APG221 USB-IDE Installer x]

Please connect the APGZ21 EYK board ko install the USE device driver,

After that, press MEXT to install the USE filker driver,

Mexkz= H Cancel

T

After USB device driver installation, press “"Next” to install the LibUsb filter

DA1-0039-UM01-010VO00-EN 10 © 2011 AppoTech Ltd
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driver.

REMARK: The USB device driver is used by applications to access the USB
device, while LibUsb filter driver is used by the debugger plug-in to connect to
the debug channel of the device (in parallel to the normal USB connection).

The LibUsb Filter (Driver) Installer will pop up.

¥ libusb-win32 filter installer

Information

This program adds/removes libusb-win32 as a driver to an existing device
inskallatian,

The libusb-win32 filter driver allows access to usb devices using the libusb-win3Z api
while maintaining compatibility with software which uses the original driver.

InstalliRemove Device Filker(s)
(%) Install a device Filker
IRemove a device Filker

) Remove all device filkers

Mext = I l Cancel

Press “"Next” to install the filter driver.

¥ libusb-win32 filter installer

Device Selection
Connect vour device and select it Fram the list of unfitered devices below, IF wour

device isn't listed, it may already be filkered, be in a "driverless" state, or
incompatible with the libusb-win32 Filter driver.

Hardware ID Description M

vid: 1908 pi rev:0100 AppoTech USE Debug Maonitor

wid: D20F pid: 0003 rew; 0101 mi0l USE Human Inkerface Device (5l

wid: De0f pid: 0003 rew; 0101 mi:00 1U5E Human Interface Device (5l

vid: 0e0f pid:0003 res:0101 1U5E Composite Device (5l

L4 >
« Back ] [ Inskall ] [ Cancel

© 2011 AppoTech Ltd 1 DA1-0039-UM01-010V00-EN
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From the list of connected USB devices, select the one with description of
“AppoTech USB Debug Monitor” and press “Install”.

Install device filter

-
‘!!) libusb-win3z device Filker successfully installed For AppoTech IUSE Debug Monitor {usbivid_1908%pid_332c&rey_0100)

Confirm that the filter has been successfully installed.

¥ libusb-win32 filter installer

Device Selection

Connect ywour device and select it Frorm the list of unfilkered devices belaw, IF wour
device isn't lisked, it may already be filkered, be in a "driverless" state, or
incompatible with the libusb-win32 Filker driver,

Hardware ID Description M
wid:0e0F pid:0003 rev:0101 mi:01 USE Human Interface Device sl
wid:0e0F pid:0003 rev: 0101 mi:00 USE Humnan Interface Device (sl
wid:0e0F pid:0003 rev:0101 USE Composite Device (sl
< >

Press “Cancel” to exit the LibUsb Filter Installer.

DA1-0039-UM01-010VO00-EN 12 © 2011 AppoTech Ltd
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i APG221 USB-IDE

Installation Complete

APG221 USE-IDE has been successfully installed.

Click "Cloge" to exit.

Close

APG221 USB-IDE has been successfully installed.

3.3. Install LibUsb Filter Driver Manually

When an application with USB device function is developed, APG221 will appear
as a USB device other than the “"AppoTech USB Debug Monitor”.

For the newly developed USB device to work with Windows OS, the developer
has to install an appropriate device driver (unless matched USB class driver is
available).

For the uVision debugger to connect to the debug channel of the newly
developed USB device, a new LibUsb filter has to be installed. To do it, simple
execute the appropriate LibUsb Filter Driver Installer (in folder “LibUsb”) and
select the device for which the filter is to be installed (as illustrated in the above
figures).

© 2011 AppoTech Ltd 13 DA1-0039-UM01-010V00-EN
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Chapter 4 Test with the sample applications

Two sample applications are included in the installation package. Users may
follow the steps described below as a tutorial of how to use the USB-IDE for
application development and debugging.

4.1. The LED sample application

This is an example of how to use the APG221 I/0 pins to turn LEDs on and off.
Both delay loop and timer interrupt are used for timing control.

4.1.1. Build the sample application

» Copy folder "TestApp\LedTest" to desired location

« Double-click on file "SRC\LedTest.uvproj” to start uVision4 (or
SRC\uv2\LedTest.uv2” to start uVision 2 or 3)

* Click on main menu item "Project"/"Rebuild all target files" to rebuild the
project

« Verify from the output window that the build is completed successfully
with no error

4.1.2, Configure debugger

* In uVision, right-click on “Target 1”

DA1-0039-UM01-010VO00-EN 14 © 2011 AppoTech Ltd
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% IntrTest - pVision4

File- Edit Wiew Project Flash Debug Peripherals  Tool

Lo#D

Target 1

= g‘: Options For Target 'Target 1', ., Alt+F7 |
Open Sdlisting IntrTest.M51
Rebuild all target Files
Build target F7

Add Group...

* Manage Components. ..

I' Show Include File Dependencies

\\Y . 1 1
« Select “Options for Target 'Target 1'...
Options for Target “Target 1°
Device | Target | Output | Listing| User | C51 | 451 | BLST Locate | BLS1 Misc Debug | Utiities |
" se Simulatar Settings o Diebug Manitar Settings
I Limit Speed to Feal-Time
Iv Load &pplication at Startup I Bun to main(] v Load &pplication at Startup % Fiur to mainl]
Initizlization File: Initialization File:
Reztore Debug Seszion Settings - 1 —Restore Debug Session Settings- |
¥ EBreakpoints ¥ Toolbox ¥ Breakpoints W Toolbox
W watchpoints & PA, ™ wWiatchpoints
v temomny Dizplay v temomn Dizplay
CPU DLL: Parameter: Drriveer DLL: Parameter:
|58051.DLL | |58051.0LL |
Ciialog DILL: Pararneter: Dialog DLL: Pararneter:
DP51.0LL ]-p52 ]TF'E‘I.DLL |-|352
| ak I | Cancel I | Defaults I
[ ]

Select tab “"Debug” and select "APG221 Debug Monitor” in the list box

© 2011 AppoTech Ltd
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4.1.3. Connect EVK board

* Make sure that jumper JP9 (Bootmode Select) is on the “"Monitor” (*GND")
side

» Connect the EVK board to PC through USB cable

« Confirm that “Power LED” is turned on

4.1.4. Debug sample application

* In uVision, click on main menu item "Debug"/"Start/Stop Debug Session"
(or press shortcut key Ctrl-F5).

« Confirm that debugger is started and then paused at main().

* Select main menu item “View"”/”Serial Windows"”/"UART #1".

® C:workiTestAppiLedTestiver(. 2\SRC\ edTest. uvproj - p¥ision4

File Edt View Project Flash Debug Peripherals Tools SWCS  Window Help
DEaa sar[@ecoe@)
)
54 woid main() A ek |
55: { =
56: DPCON = Ox3F; // clear bhit7e6 => vector base address = O Name A | Type
p 57: + 5.
2 o 0x1000 535863F ANL DPCON (Dx36) , #0x3F ¥ | & E P.
p < ? =@ L. Appli..
B3
: bwz210.h main.h main.c STARTUP.AS1 v X : Mod..
p 19 ¢ j - [u] Mod...
7 50 PLLCON |= BIT(0):  // enable FLL
=T Sys | CLRCON |= BIT(1); /4 select PLL clock
R 52 1}
b 53
54 void maini)
s 5 .
C g [=Hi | DECON &= Ox3F; /4 clear bit766 =» vector base address = 0 J
- pow 57
58 elk Init();
L]
B0 Hifdef ENABLE USE DBG_M3G v
el Project | S Reqist...| (] ¢ 4
5 9
Running with Code Jize Limit: ZK Calles Caller l;
Load "C:%%4workh\Testippi'LedTesth \ver0.24y) SRCY\ outputhiiL 0001 7C_STARTUPHCYES o OsFF1158 —
001: YPC_STARTUPMOwE) X:04FF1159
¢ 3 (02 42C_STARTUPMEWE) X:04FF1159
1| 003 4IC_STARTUPMCHE} #:04FF1159
> | aea e T anTE e an AMLCTAER v
A3M A35IGN BreakDissble BreakEnable BreakKill Breaklist (#1Cal Stack @Locals EE] Memory 1
APaE21 Debug Monitor t1: 0.00000000 sec

» Press F5 to run and confirm that debug messages are printed to the
“UART #1” window and that LED D2, D3 and D4 are flashing

DA1-0039-UM01-010VO00-EN 16 © 2011 AppoTech Ltd
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<

Led Test

+ Click on the STOP icon € to pause.

* In the “"Watch 1” window, double-click on the line “<double-click or F2 to
add> and type “abc” to add variable to watch window.

* Add a breakpoint to line 78 of "main.c” (by double-click on the right-
hand-side of the line).

b2 10,h main.h main.c STARTLP, 451 - X
72 ahc = 0; Z‘
73 IE_E4 = 1;
7
75 while (1)
7B {
i delay (0xS0000) ;
= P | ahc 4+
79 /7 toggle YELLOW and GREEN LED
a0 P1 “= BIT(YELLOW LED);
& P1 “= BIT(GREEN LED);
82 #ifdef ENABELE USE DEG_MSG
23 chg PutChar(':');
84 #endif J
g5 '
1T | of
4 »

* Press F5 to run and confirm that debugger aborts at the breakpoint. Note
value of “abc”.

» Repeatedly press F5 and confirm that value of “abc” is incremented by 1
everytime the debugger aborts.

* Press Ctrl-F5 to stop debug session.

4.1.5. Flash programming

* Click on main menu item "Flash"/"Configure Flash Tools..." and select
"APG221 Debug Monitor"

© 2011 AppoTech Ltd 17 DA1-0039-UM01-010V00-EN
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Options for Target "Target 1°

Device | Target| Output | Listing | User | ©51 | 451 | BLS1 Locate | BLS1 Misc | Debug  Utiities

Canfigure Flazsh Menu Conmand

™ |Jze Target Driver for Flash Programming

APGE22 Debug Maoritor Settings [~ Update Target before Debugging
it Fle: | _J Edit.

" Use External Tool for Flash Programming

D:ummand:| J

Arguments: |

TR

| QK || Cancel || Defaults |

« Click OK
* Click on main menu item "Flash"/"Download" (REMARK: flash will be
erased before program)
+ The following messages should be displayed in the “Build Output” window:
Biuild Oukpuk

Load "C:%\workh'LedTestyhSRChY Yy output) LedTest"”
Flash Erase Daone.

Flash Write Done: 345 bytes programmed.

Flash Verify Done: 345 bytes werified.

4.1.6. Test boot modes
A) Normal Mode

* Short jumper JP9 (Bootmode Select) to "Normal” (i.e. to “"VCC 3.6")

+ Reset EVK board (by pressing the RESET button or unplug-plug the USB
cable)

« Confirm that sample program is running (indicated by flashing LED D2, D3
and D4)

DA1-0039-UM01-010VO00-EN 18 © 2011 AppoTech Ltd
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B) Monitor Mode

* Short jumper JP9 (Bootmode Select) to “"Monitor” (i.e. to "GND")

* Reset EVK board (by pressing the RESET button or unplug-plug the USB
cable)

« Confirm that sample program is not running (LEDs for testing are not
flashing)

* Press CTRL-F5 to start debug session

+ Confirm that debugger is started and then paused at main().

4.2. The HID sample application

In this example, the APG221 functions as a HID USB device. LED D2, D3 and
D4 on the EVK board can be turned on/off through a PC application that control
the HID device. Status of jumpers JP8 and JP9 on the EVK board will be
indicated on the PC application.

4.2.1. Build the sample application

» Copy folder "TestApp\HidTest" to desired location

* Double-click on file "SRC\HidTest.uvproj” to start uVision4 (or
SRC\uv2\HidTest.uv2” to start uVision 2 or 3)

* Click on main menu item "Project"/"Rebuild all target files" to rebuild the
project

» Verify from the output window that the build is completed successfully
with no error

4.2.2. Configure debugger

* In uVision, right-click on “Target 1”

© 2011 AppoTech Ltd 19 DA1-0039-UM01-010V00-EN
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&l IntrTest - pVision4

File Edit Mew Project Flash Debug  Peripheralss  Tool

LOAD

¥4 Targetl

i =- ;;"Q Options Far Target 'Target 1'...

Al+F7 |
o
5
+ Dpen .\listing IntrTest.M51
Rebuild all karget Files
Build target F7

Add Group. ..

t Manage Components. ..

d Shaw Include File Dependencies

« Select “"Options for Target 'Target 1'...

Options for Target "“Target 1°

Device | Target | Output | Listing| User | C51 | 451 | BLST Locate | BLS1 Mise  Diebug | Utiities |
" Use Simulatar Settings * lse: | Diebug Maonik Settings
[~ Limit Speed to Real-Time
W Load Application at Startup W Bun to main(] W Load &pplication at Startup v Fiun to main()
Initialization File:; Initialization File:
Festare Debug Sesszion Settings - ~ Fiestare Debug Session Settings- |

v Breakpoints v Toobox v Ereakpaints v Toobox

W watchpoints & P W watchpoints

W Memory Display W Memory Display
CPU DLL: Pararmeter: Drriveer DLL: Parameter:
|58091.0LL 58051.0LL |
Clialog DILL: Parameter: Diialog DLL: Parameter:
|DF'5‘I DLL -p52 |TF'5‘I DLL |-p52

| Ok I | Cancel I | Defaults I

» Select tab "Debug” and select "APG221 Debug Monitor” in the list box
* Click on “Settings”

DA1-0039-UM01-010VO00-EN 20 © 2011 AppoTech Ltd
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« Enter "DEAD” for VID and “"BEEF” for PID as follows:

APG221 USB Debug Monitor Setup  [X]

USB VID : 0x [pEsD

USB PID : 0 |EEEF

4.2.3. Hardware setup

+ Make sure that jumper JP9 (Bootmode Select) is on the “Monitor” (*GND")
side

* Connect the EVK board to PC through USB cable

« Confirm that “Power LED” is turned on

4.2.4. Execute sample application
* In uVision, click on main menu item "Debug"/"Start/Stop Debug Session"

« Confirm that debugger is started and then pauses at main()
* Select main menu item “View”/”Serial Windows”/"UART #1"”

© 2011 AppoTech Ltd 21 DA1-0039-UM01-010V00-EN
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|E_| C:Wwork\TestAppi\HidTest\Wer0. 1\SRC\HidTest. uvproj - pVision4

File Edit ‘iew Project Flash Debug  Peripherals  Tools  SYCS  Window  Help

DETL i +@ecoa@m]s
Fiagister 841 void maini) A Mask: ,—x
85: | =]
=R
i 86: #ifdef EMABLE_UART DEBUG Name A Type
= 57: char xdata line[50]: # S
2 85: #endif v | = P.
3 <1 > B H Appli...
[
'; ushDesc.c | [w] ushDesch ush.h mainh  Ls] bw2210h ush.c mainc | ¥ X = % Mod
I
084 void main() j & Mod
7 085 | - [ea] Mod...
= Sys 088 #ifdef EMABLE UART DEBUG
a 087 char xdata line[30];
b 088 #endif
sp 089 ug_t portlval;
dptr 090 ug_t status[z]; =
F'E $ 051 uf_t count;
- pew 032
E{)USE DPCCHN &= Ox3F: J4 clear hit7i6 => vector bhase address = 0
034
035 #ifdef EMABLE_UART DEBUG -
Elrroiect | Eregt... bl 3

< o
Callee: | Caller |
000: MaINYMAIN WIC_STARTUPMCwEINZ7
e command | EZUART #1 | Gl Stack “@Loca\s E Memary 1
APGZ21 Debug Monitar t1: 0.00000000 sec

* press F5 to run

APG221 LISB Debug Monitor

Please connect target ...

« Dialog box with message "“Please connect target ...” will be popped up.
« Execute application “install-filter-win.exe” in folder “LibUsb\x86" or
“LibUsb\x64" according to the Windows OS version

DA1-0039-UM01-010VO00-EN 22 © 2011 AppoTech Ltd
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¥ libusb-win32 filter installer

InFormation

This program adds/removes libusb-win3z as a driver to an existing device
installation.

The libusb-win32Z Filker driver allows access to ush devices using the libush-win3Zz api
wihile maintaining compatibility with software which uses the original driver.

Install/Remove Device Filker(s)
(=) Install a device Filker
() Remove a device Filker

) Remove all device Filers

Mext = ] [ Cancel

* Press “"Next”

¥ libusb-win32 filter installer MIsE

Device Selection

Connect your device and select it from the list of urfilkered devices below, IF vour
device isn't lisked, it may already be filkered, be in a "driverless" state, or
incorpatible with the libusb-win32 Fiker driver.

Hardware I Description [
id:dead pid:beef rev:0100 IJSE Hurnan Interface Device |
:0e0F pid:0003 rew:0101 mi:01 1USE Human Interface Device (sl

widiDe0f pid: 0003 res:0101 mi:do 1USE Human Interface Device (5l
wvid:0edf pid: 0003 rev:0101 IISE Composite Device (3l
£ | »

[ < Back ] [ Install ] [ Cancel ]

» Select the "USB Human Interface Device” with VID “dead” and PID “beef”,
and press “Install”

Install device filter

-
1 ) libusb-win3Zz device filker successfully installed For USE Human Interface Device {usbivid_deaddpid_beefarew_0100)
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« Confirm that the filter has been installed successfully

¥ libusb-win32 filter installer

Drevice Selection

device isn't listed, it may already be fitered, be in a "driverless" state, ar
incompatible with the libusb-win3z filker driver.

Hardware ID Description

wid:0ef pid:0003 rev:0101 mi;01 USE Human Interface Device
wid:0e0f pid:0003 rev:0101 mi:00 USE Human Interface Device
wid:0e0f pid:0003 rev:0101 SE Composite Device
£

Connect vour device and select it From the list of unfiltered devices below, IF vour

=t
sl
=t

 Press “"Cancel” to terminate the LibUsb Filter Install

« Confirm that the dialog box with message “Please connect target ...” is
closed and that debug messages are printed to the "UART #1” window as

follows:

LIART #1

¢

« Start application “TestApp\HidMfcDemo\OUTPUT\Release\HidDemo.exe”

DA1-0039-UM01-010VO00-EN 24
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LED Cankral Jurnper Stake
[CIrED
Jumper1
YELLOMWY
[1=rREEM Jumnperz

» Check/uncheck the checkboxes under “LED Control” and confirm that LED
D2, D3 and D4 on the EVK is turned on/off accordingly

* Move the jumpers JP8 and JP9 on EVK board between “VCC3.6"” and
“"GND” and confirm that the status under “Jumper State” changes
accordingly

4.2.5. Flash programming

* Make sure that jumper JP9 (Bootmode Select) is on the “"Monitor” (*GND")
side and press the Reset button

* Click on main menu item "Flash"/"Configure Flash Tools..." and select
"APG221 Debug Monitor"
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Options for Target "Target 1°

Device | Target | Output | Listing | User | €51 | 451 | BL51 Locate | BLS1 Misc | Debug  Utiities

Configure Flazh tenu Command

(¢ Use Target Driver for Flash Programming

APE22 Debug Maonitar Settings [~ Update Target before D ebugging
It File: | _| Ed...

" Use External Tool for Flash Progranmming

Eommand:| J

Arguments: |

[T R

Ok I | Cahcel | | Defaults

* Click OK

* Click on main menu item "Flash"/"Download" (REMARK: flash will be
erased before program)

+ The following messages should be displayed in the “Build Output” window:

Logd "CiViworkh\ Testipph\HidTesth\VerO. 144 3RCY\ ourpur' \HidTest"
Flash Erase Done.

Flash Write Done: 1397 hytes programmed.

Flash Verify Done: 1397 bytes verified.

4.2.6. Test boot modes

A) Normal Mode

* Short jumper JP9 (Bootmode Select) to "Normal” (i.e. to "VCC 3.6")

* Reset EVK board (by pressing the RESET button or unplug-plug the USB
cable)

« Confirm that sample program is running (by checking the existence with
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Device Manager for a "HID-compliant device” with VID=DEAD and
PID=BEEF)

File  Acktion ‘Wiew Help

mESES A =Ea

= &), USER-53AA5E7ESE

+ ﬁ' Batteries

+- g Computer

HID-compliant device Properties

- Disk drives General | Driver | Details |
+ g Display adapters
3 - i ) .
+ b DVDYCD-ROM drives HID-compliant device
+-i=y Floppy disk controllers

+ 5 Floppy disk drives
—I-[&F Human Interface Devices |
2 HID-cormpliant device

(€3 USB Human Interface Device HIDWWID_DEADEPID_BEEFBL22F2F 21 95050000
25 1USE Human Interface Device
25 1USE Human Interface Device

=% IDE ATAJATAPT controllers

s Kevboards

'__j Mice and ather painting devices

BE& Mebwork adapkers

+- 9 Ports (COM & LPT)

+ ﬂ Processors

+-€= SCSI and RAID controllers

+- @), Sound, video and game controllers

Device Instance |d

[

I Ok ] [ Cancel ]

« Start application “"TestApp\HidMfcDemo\OUTPUT\Release\HidDemo.exe"”
and confirm that it works as expected

B) Monitor Mode

* Short jumper JP9 (Bootmode Select) to “"Monitor” (i.e. to "GND")

+ Reset EVK board (by pressing the RESET button or unplug-plug the USB
cable)

« Confirm that sample program is not running (LEDs for testing are not
flashing)

* Press CTRL-F5 to start debug session

+ Confirm that debugger is started and then paused at main().
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4.3. The flash read/write sample application

« This is an example of how to read/write the internal serial flash of

APG221.

4.3.1.

Build the sample application

+ Copy folder "TestApp\FlashTest" to desired location
« Double-click on file "SRC\FlashTest.uvproj” to start uVision4 (or

SRC\uv2\FlashTest.uv2"” to start uVision 2 or 3)
* Click on main menu item "Project"/"Rebuild all target files" to rebuild the

project

« Verify from the output window that the build is completed successfully

with no error

4.3.2.

Configure debugger

* In uVision, right-click on “Target 1”

h

% IntrTest - pVision4

File- Edit Wiew Project Flash Debug Peripherals  Tool
L AL %,

Target 1

vlgg

Alt+F7 |

F7

Add Group...

ﬁ Manage Components. ..

I' Show Include File Dependencies

» Select "Options for Target 'Target 1'...

DA1-0039-UM01-010VO00-EN
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Options for Target “Target 1°

Device | Target | Output| Listing| User | C51 | 451 | BLST Locate | BLS1 Misc  Debug | Utiities |
" Use Simulator Settings (CNEEC | PG 221 Diebug Maonitar Settings
I Limit Speed to Feal-Time
v Load &pplication at Startup v Bun ta main() v Load Application at Startup v Rur to mainf]
Initialization File: Initialization File:
Restore Debug Session Settings Restore Debug Session Settings-

¥ Breakpoints ¥ Toolbox v Breakpoints W Toolbox

[v wfatchpoints & P, [w watchpoints

v temomny Dizplay v Memaom Dizplay
CRU DLL: Parameter: Drriveer DLL: Parameter:
|58051.DLL 58051.0LL |
Ciialog DILL: Pararneter: Dialog DLL: Pararneter:
DP51.0LL -p52 |TF'5‘I.DLL |-|352

| ak | | Cancel I | Defaults |

» Select tab "Debug” and select "APG221 Debug Monitor” in the list box

4.3.3. Connect EVK board

* Make sure that jumper JP9 (Bootmode Select) is on the “"Monitor” (*GND")
side

» Connect the EVK board to PC through USB cable

« Confirm that “Power LED” is turned on

4.3.4. Debug sample application

* In uVision, click on main menu item "Debug"/"Start/Stop Debug Session"
(or press shortcut key Ctrl-F5).

« Confirm that debugger is started and then paused at main().

* Select main menu item “View"”/”Serial Windows"”/"UART #1".
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(%) C:\work\TestAppiLedTestver0. 2SRC\ edTest.uvproj - p¥isiond

Flle Edt Wiew Project Flash  Debug  Peripherals  Tools SwCS  Window Help
DEdd 3 == ) TR
% B0 ween ¢ [0BEs Z-8-3-W- %
vovoid mwaint) ~
= Fegs B5: | -
0 11 DPCON &= 0x3F; J/ elear hit7e6 =» wectar bhase address = 0
P 57
P ¢ 0x1000 53863F  ANL DPCON (0x86) , #0x3F v
13 sl 2
i bw2210.h main.h main.c STARTUP,AS1 v X
i
© LR j
7 50 PLLCON |= BIT(O): // enable PLL
Gy 51 CLECON |= BIT(1): // zelect PLL clock
3 52}
b 53
54 wvoid maini)
5P
dpt B .
FC § (b1 | DPCON &= Ox3F; A clear bitTe6 => vector base address = 0 J
* paw 7
Lt olk_Init();
59
B0 Hifdef ENABLE USE DBG_M3G v
Eel Project | S regist... | ([ ]4 4

|

o &|=-

Mazk:

Hame A | Type
o 5.

-1
=@ L Appli..
B
+ Mod...
+ ﬁ Mod...
o

Running with Code Size Limit: 2K Calles Caller
Load "C:%\workiiTestipp)'LedTest) \ver0. 24\ 3RCY \outputh\L 000 V7C, STARTUPYCAE] - OWFF1158

001: \7C_STARTUPACwE) H0eFF1153
¢ 3 002 Y7C_STARTUPMCwE} H0:FF1153
= - 003 YIC_STARTUPMCwE! HO:FF1153
* JonndLar rTARTEIN, ..l LANLCTAACN
LSM ASSIGN BreskDissble BreakEnable BreakKill Ereaklist | g—‘jCaI\ Stack @Locals EE] Memory 1

APGZ21 Debug Monitor

£1: 0,00000000 sec

* Press F5 to run and confirm that debug messages are printed to the

“UART #1"” window

UART #1

Monitor Version 0.4.3
Flash Test
flashBuf[0x00~0x0OF] :

o0 00 oo oz oo o4 o0 06
flashBuf[0x50~0x3F] :

oo 50 00 52 00 54 00 56
flashBuf[OxFO~0xFF] :

oo FO 00 FZ 00 F4 00 F&
TlashBuf[Ox100~0x10F] :
01 00 01 02 Ol 04 01 06
flashBEuf[O0x1FO0~0x1FF] :
01 FO 01 F2 01 F4 01 F&
Test Done

(Gzz1)

oo 05 00 04

0o §3 00 SA4

oo F3 00 FA4

01 05 01 04

01 F§ 01 Fi

« Click on the STOP icon € to pause.
* Press Ctrl-F5 to stop debug session.

u]n]

oo

oo

o1

o1

ac

=188

FC

oc

FC

u]n]

oo

oo

o1

o1

OE

SE

FE

OE

FE
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Chapter 5 Trouble Shooting

5.1. Power LED is not turned on

Problem: Power LED is not turned on when the EVK board is connected to PC

Solution: make sure that jumper J10 is connected on the VBUS side.

5.2. “Please connect target ...” pops up

Problem: Dialog box with message “Please connect target ...” pops up when
starting a debug session

APG221 USB Debug Monitor X

Please connect target ...

There are 2 possible causes.

1) The debug session is started while the EVK is not ready. To solve the
problem, reset the EVK and make sure the USB cable is connected
properly to the PC.

2) The LibUsb filter driver has not been installed. Follow chapter 3.3 Install
LibUsb Filter Driver Manually of how to install the filter driver.
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Appendix A:

EVK board schematic

CON2 IP1 P2
JUMP1 GND 1 VDD Y1 I GND
A EX5V VDD 5 0SCO I:I 0scI 7 22
JEX5V. DI AR VOUTR 3 VDD % P23
51 R1 SGND ; 32768k = 557
UEX5V 57 & 70 VOUTL ; R11 Cl6 Cl4 . 55
SW SPDT LED P27 - 10K 1o0p 10P = P26
P21 5 R12 = P34
1073 = F20 8 = b = 1 b _30
LTS | —
EX5V LMI117 P03 | 5 P31
vee P02 5 MCLR 5 P32
3 S onL2 T P01 i : P15
o) P00 4] L]z lals = IRTWKO
’ —_— 12 o= = e =4 o 6
(5 I Y + C3 Pl4 S2 —=—=Cl13 SRR ERIRRER R R WP# P10
=y 2 R2 47UF/10V 4 I S {i 105 i PIT
100UF/16 104 i RES2 104 P07 2 P13
I 3
_—]— 16 i SW-PB RESET 3 06
) P17 OfLo ool e fin | feafes | = lo [ foo | z VDD
HEADER 17 — e e HEADER 17
SESNRSESENINESENR RN
e A | ono2 3 pis 8 FI>
RES2 POWER i P27 2 5598 35 WPE it
JUMP2 i — P21 3 [ VIS |
= P21 = RTWKO 2 IRITWRD) 12
CON2 P20 4 i e | S 0SCO i WP
2| vssio IRTOSCI 2 OSCl 10 Shi]
11 JEXSV VDDADC ~ VDDDAC EX5V 6 31 [CL5V 2
== —— LDOIN . VDDIRT 9
— = VDD 7 APG221 30 P10 D1
VDDIO P10 8
VDDADC 3l e 22 P11 2 DO
PHONEJACK C8 9 VDDDAC CHl| Y= BE 28 3 a
106 106 VOUTR 0 8 27 DD CLK
= VOR VDDIO §
VCM 1 26 DVDD SDVCC
L L VCMY DVDD 4 ——
= = VOUTL 2 = 25
VOLF DVSS 3
(67] 2 A ; CMD
10UF/10V gggs8rpos2sn : D3
UEX5V Sl =L =
NC/0 APG221 CONI2
—— i e e N R S ] n SD CARD
— + C6 P03 16 1 wp
= Rr7 — 47UF/16V VDDDAC RI3 VDD - 0215 2 _SDm
01__14 3 D2
C17 | . & ggggﬂﬁggfig 00 13 4 DI VDD
= P =90 1 5 19 1269 14 (0 19 190 S 32 5 DO
= VDDADC 47UF/10V 30 6_CLK
110 1 2 31 7_CMD
4 2 DMI R4 DM 220 = MCU 14 3 D3 R25
. DP1 3 DP1 DP VDD 4.7R
DM 7 Ng*2
o —— 3 RS 22 5 R22 GONE
! 6
L4 LED 1K y
CON4  UEXS5V I}:{; a1 5 44 - - VDD DVDD RTC1.5V DVDD SDVCC
B P52 ip4 i
L3 =35 6 ¢ LED 1K Cl1 Cl12 15 C10 c21
= D4 R24 104 104 105 10UF/10V 10UF
— HEADER 3X2 TR
USB ¥y LED = = = = T
P6 P7 P8 P9
HEADER 6 HEADER 4 HEADER 6 HEADER 6
— NN n o — NN — N en < n o — AN TN\
P16 T P17 T P10
P34
EX5V VDD — VDD VDD
VDb —=
RX/TX = R20 10K = R21 10K
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Revision History

Date Version Comment Revised by
Jun 20, 2011 |1.0.0 First Release Thomas Wong
Jul 18, 2011 1.0.1 Add section 4.3 “The flash read/write | Thomas Wong
sample application”

The information in this document is believed to be accurate in all respects at the time of publication but is
subject to change without notice. AppoTech assumes no responsibility for errors and omissions, and disclaims
responsibility for any consequences resulting from the use of information included herein. Additionally,
AppoTech assumes no responsibility for the functioning of undescribed features or parameters. AppoTech
reserves the right to make changes without further notice. AppoTech makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does AppoTech assume any
liability arising out of the application or use of any product or circuit, and specifically disclaims any and all
liability, including without limitation consequential or incidental damages. AppoTech products are not
designed, intended, or authorized for use in applications intended to support or sustain life, or for any other
application in which the failure of the AppoTech product could create a situation where personal injury or
death may occur. Should Buyer purchase or use AppoTech products for any such unintended or unauthorized
application, Buyer shall indemnify and hold AppoTech harmless against all claims and damages.

In case of any questions or comments about this documentation, please feel free to contact AppoTech at
documents@appotech.com.
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