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Introduction E-OCD Il Debugger User’'s Manual

1 Introduction

1.1 E-OCD Il The Chip and Onboard Debugging Solution

E-OCD Il is short for ‘Enhanced On-Chip Debugger’. E-OCD Il is a debugger tool for ABOV 8bit MCU.
E-OCD Il is MCU debugging control via 2pin or 3pin (added RunFlag) OCD interface. E-OCD Il is
dedicated to onboard programming and debugging via serial interfaces (DSCL, DSDA). E-OCD I
debugger supports all of ABOV’s M8051 devices.

In particular, the E-OCD Il adds protection circuitry to the input and output ports for tough board-level
manufacturing lines for added durability and safety. E-OCD Il is advanced function for USB driver,
Power out, low level detection more than OCD II. Power out function only supports 50mA current

consumption environment.

1.1.1 Software Requirements

The following operating systems must be used to install and run the E-OCD Il debugger. Both 32-bit
and 64-bit versions are available.

¢ Microsoft Windows Vista

¢ Microsoft Windows 7

¢ Microsoft Windows 8 & 8.1

¢ Microsoft Windows 10

If you wish to carry out a full installation of the software, up to 20MB of hard disk space is required.

11.2 Hardware Requirements

The following are the minimum hardware requirements for installing and running the E-OCD II

debugger.
e USB port
* Performance is based on the following factors:

* Processor performance

* USB port performance

The E-OCD Il debugger is not affected by the USB version (V1.0, V1.1, V2.0, or higher).
4
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1.2 Software Installation

The installer program can be downloaded from the ABOV website. It is recommended that the latest

version of the E-OCD Il software be used because ABOV constantly adds newer devices and features.

Both 32-bit and 64-bit versions are available. To check the operating system details of the PC, open

the Control Panel and click on the System icon. The OS details can be identified as shown below.

1.21 Microsoft Windows 10

4 B3, Control Panel » System and Security > System v O Search Control Pane P

Control Panel Home . 3 i s
View basic information about your computer

& Device Manager Windows edition
9 Remote settings Windows 10 Pro

@ System protection © 2015 Microsoft Corporation. All -- \N' n d OWS 1 O
rights reserved. ..

& Advanced system settings

Next
System
Processor: Intel(R) Core(TM) i7-4790 CPU @ 3.60GHz 3.59 GHz
Installed memory (RAM):  2.97 GB
[ System type: 64-bit Operating System, x64-based processor ]

PenandTouch 35 it version: “32-bit Operating System, ..."
Computer name, dom: 64-bit version: “64-bit Operating System, ...”
Computer name: © Change settings
Full computer name:
Computer description:

Workgroup: WORKGROUP
Security and Maintenance

Windows activation v

Figure 1-1 How to distinguish 32-bit & 64-bit operating systems for Windows 10

\BO\ 5
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To install the E-OCD Il software, perform the following:
1) Execute the installer.

e The 32-bit installer file name starts with ‘Setup32_’" keyword.
* The 64-bit installer file name starts with ‘Setup64_’" keyword.

2) [64-bit systems only] Once the warning message below message box, click ‘Yes'.

hang ‘DWSWW?

Program name Setup_OCD_64.exe
Publisher Unknown
File ongin: Hard dnive on this computer

L

Figure 1-2 User Account Control Message Box

3) Once the dialog box shown below opens, click ‘Next’.

SetupUSB_Dr - InstallShield Wizard

Welcome to the InstallShield Wizard for SetupUSB_Dr

The InstallShield: d will install SetupUSB_Dr on your computer. To continue, click Next.

J | Cancel

InstaliShizld

Figure 1-3 InstallShield Wizard
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4) Read the license agreement. If agree, select | accept the items of the license agreement on

the license agreement dialog box and click ‘Next’.

SetupUSB_Dr - InstallShield Wizard

License Agreement
Pl ad the

ABOV Semiconductor HMS800 software NOTICE and LICENSE

Copyright & 2006 ABOY Semiconductor Co. Ltd. All Rights Reserved.
http: /v, abov.co.kr

Read following sentences carefully

This ABOY work (including software, documents, or other related items] is being provided by
the copyright holders under the following license. By obtaining, using and/or copying this
work, you [the licensee] agree that you have read, understood, and will comply with the

following terms and conditions:

Permission ta use, copy, install, and distribute this software and its documentation, with or
without modification, for any purpose and without fee o royalty is hereby granted, provided
that you include the following on ALL copies of the software and documentation or portions
thereof, including modifications, that you make:

1. The full text of this NOTICE in a location viewable to users of the redistibuted or derivative
work.

2. Any pre-existing intellectual property disclaimers, notices, or terms and conditions. |f none
exist, a short notice of the following form (hypertext is preferred, test is permitted) should be

pt the terms of the license agreement

® | do not accept the terms of the lice eement

InstaliShicld l < Back ” Mest > ] I Cancel

Figure 1-4 License Agreement

5) Enter the ‘User Name’ and ‘Company Name’ and click ‘Next’.
SetupUSB_Dr - InstallShield Wizard

Customer Information

Pl your information.
Please enter your name and the name of the company for wi you work.
Name:

oo

Company Name:

abovsemi

InstaliShicld l < Back ” Mest > ] ] Cancel

Figure 1-5 Enter the User Name and Company Name

ABOV 7
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6) Select ‘Complete’ and click ‘Next’.

SetupUSB_Dr - InstallShield Wizard

Setup Type

Selec! ype to install

Please select a setup type.

© (Complete

want installed. Recommended for advanced

InstaliShizld [7 < Back H Mest> J l Cancel T

Figure 1-6 Select a Setup Type

7) Click ‘Install’.

SetupUSB_Dr - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation.

nstall to begin the installation.

change any of your install: ncel to exit the

] | Cancel |

Figure 1-7 Begin the Installation
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8) Wait until all the application components are installed.

SetupUSB_Dr - InstallShield Wizard

Setup Status

SetupUSB_D nfiguring your new

Installing

InstaliShizld I

Introduction

Figure 1-8 Installing

9) Click Finish to complete the installation.

SetupUSB_Dr - InstallShield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has su fully installed SetuplUSB_Dr. Click Finish to exit the wizard.

InstaliShizld

] | concel [

Figure 1-9 InstallShield Wizard Complete

ABOV

SEMICONDUCTOR
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Note the installation folder path. This information is needed when you install the hardware

driver.

* 32-bit: C:\Program Files\ABOV Semiconductor\OCD Il_debugger32

e 64-bit: C:\Program Files (x86)\ABOV Semiconductor\OCD |l_debugger64

10
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1.3 Hardware Driver Detection

1.3.1 Human Interface Devices

E-OCD Il USB type is HID (Human Interface Devices). Windows of Microsoft support HID USB Driver.
So when E-OCD Il debugger is connected to computer, HID USB Driver is installed to the computer

and user can use E-OCD Il debugger automatically.

To check E-OCD Il connection, follow the procedure:

1) Go to Device Manager to check HID connection.

3 system - [m] X

4 B35 Control Panel > All Control Panel ltems > System v 0 Search Control Panel

(2]

Control Panel Home : s z
4 View basic information about your computer

€ Device Manager Windows edition

€ Remote settings Windows 10 Home

& System protection © 2019 Microsoft Corporation. All rights reserved. == Wi n d OWS 1 O

& Advanced system settings

System

Manufacturer: Dell
Model: Vostro 3560
Processor: Intel(R) Core(TM) i7-3632QM CPU @ 2.20GHz 2.20 GHz

Installed memory (RAM): ~ 8.00 GB (7.88 GB usable)

System type: 64-bit Operating System, x64-based processor =

Pen and Touch: No Pen or Touch Input is available for this Display —
Dell support

Website: Online support

Computer name, domain, and workgroup settings
Computer name: chan-nb-PC & Change settings
Full computer name: chan-nb-PC
Computer description:

Workgroup: MDS

Windows activation
Windows is activated Read the Microsoft Software License Terms
ee also

Secuity/and Maintesarice Product ID: 00326-10000-00000-AA881 & Change product key

Figure 1-10 System Information

\BO\ u
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2) Find Human Interface Devices in list.

E-OCD Il Debugger User’s Manual

& Device Manager
File

e D HE 2

Action View Help

v & chan-nb-PC
» i Audio inputs and outputs
> 3 Batteries
> 3 Bluetooth
» @ Cameras
> 3 Computer
> Disk drives

> E= Keyboards
> 0 Mice and other pointing devices
> [ Monitors
> [ Network adapters
> @ Portable Devices
» = Print queues
> D Processors
> [ Sensors
B Software devices
> i.‘ Sound, video and game controllers
» S Storage controllers
» i@ System devices

§ Universal Serial Bus controllers

Figure 1-11 Device Manager : HID

3)

Check HID properties to confirm E-OCD Il Hardware Vendor ID

;.l._ Device Manager
File Action View Help

¢ mEBE=E B X0

v & chan-nb-PC
> i Audio inputs and outputs
> 3 Batteries
> e Bluetooth
> @ Cameras
> [ Computer
> s Disk drives
> [ Display adapters
v i) Human Interface Devices
js, HID-comnliant devica
F) USB Inpt Update driver
) USB Inpt
> & Jungo
> = Keyboards
» @ Miceand ot
> [ Monitors
> [ Network ad:
H Portable Devices
> 7 Print queues
> [ Processors
> [3 Sensors
B Software devices
> i.‘ Sound, video and game controllers
> S Storage controllers
> ¥ System devices
s @ Universal Serial Bus controllers
Opens property sheet for the current selection.

Enable device

Uninstall device
Scan for hardware changes

Properties

Figure 1-12 Device Manager

: HID Properties
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4) Select Hardware Ids in Detail Tap of HID properties.

HID-compliant device Properties X | @ Device Manager

File Action View Help

e D E HEE EX®
v & chan-nb-PC
> iq Audio inputs and outputs

General Driver Details Events

HID-compliant device
=

Property » 3 Batteries

Device description v > e Bluetooth

Device description ~ > @ Cameras

Device instance path

> B Computer

Compatible Ids > s Disk drives

Capabilties » [ Display adapters

Status !

Problem code v {if Human Interface Devices

Corfig flags 4 HID-compliant device

g:x Guid ) USB Input Device

Inf name {# USB Input Device

Driver date > [ Jungo

Err:)\(’ei;:refsnon » E= Keyboards

Inf section > 0 Mice and other pointing devices

Matching device Id . [ Monitors

Rank of driver =

Additional software requested > [ Network adapters

Address » @ Portable Devices

g::izs‘rg::"a g > M Print queues

Bus type Guid > n Processors
| |Configuration Id = > [ Sensors

Container Id s i

Device stack > l oftware devices

Display name » i Sound, video and game controllers
[tSd 8:::: gz:cﬂptlon » S Storage controllers

Driver node strong name > [ System devices

Enumerator v s @ Universal Serial Rus contrallers

Figure 1-13 HID-compliant Device Properties

5) E-OCD Il Hardware vendor ID is 0x1A29. If VID_1A29 is searched, E-OCD Il is connected
properly.

HID-compliant device Properties X
General Driver Details Events

HID-compliant device
L3

Property
Hardwgteldi v

Value

HIDWVID_1A29&PID_AAD6SREV_0102
HIDWVID_1A254PID_AAD6
HID'WVID_1A234UP:00FF_U:0001
HID_DEVICE_UP:00FF_U:0001
HID_DEVICE

=

Figure 1-14 HID-compliant Device Properties : Hardware Ids

ABOV 13
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2 E-OCD Il Interface Hardware

2.1 E-OCD Il Interface

The E-OCD Il interface supports ABOV 8-bit MCUs that use either the OCD or OCD Il interface logic.
So, the user can perform debugging for both OCD and OCD ll-compatible MCU series using this

hardware.

2.1.1 Features of E-OCD Il H/W

The E-OCD Il interface is the most cost-efficient debugging solution for the MCUs developed by
ABOV

Semiconductor Co., Ltd. The E-OCD Il interface is a sophisticated debugging tool. It is s more flexible

and faster than the OCD interface with the following features:

¢ Support Devices for ABOV’s 8bit MCUs

e Support MC95/96 and A95/96 series devices

e E-OCD Il supports Debugging and on-board programming

* E-OCD Il Serial supports ISP via serial interface (DSCL, DSDA)

* 10-pin external connector for Debugging and programming

* USB HID transmission is applied to Hardware of E-OCD II.

* Include two interface lines: SCLK and SDATA, and one option line: RTIME (run time

measuring)

* Can measure the exact operating time of the target MCU down to the microsecond range -

In this case, RTIME must be connected.

* Cover the full range of the target device’s operating frequency

* Supply power to the target MCU available.

* Power out current consumption limit 50mA

* Target system operating voltage : 3V ~ 6V

* Low Level transmission 1.0V ~ 5.5V

* E-OCD Il can debug full range of the target device’s operating frequency.

* Enhanced protection circuitry for external I/O ports

* 512Byte expanded memory is added

* Level Shift IC is added at DSCL, DSDA port for Low Level transmission

* Support function for Power Out to Target B/D.

* ESD Protection is advanced(2000V Human-Body, 200V Machine, 1000V Charged Device)
14
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e Two LEDs for ‘Power’ and ‘Debug Run’
* Not support hot plugging

Note : The target system must not be powered during insertion or release of the OCD interface

21.2 E-OCD H/W Connection

Figure 2-1 Cable Side View

Table 2-1 Pin Assignment

Pin No. Name Function
1 Not Used -
2 VCC Detect Detects the target system’s power and interface voltage level.
3 Not Used -
4 GND System grounding
5 RunFlag Connect RunFlag pin of 94/97series Device.
6 SCLK Serial clock of the OCD interface.
7 Not Used -

Serial data of the OCD interface.

8 SDATA If the target system’s output is very noisy, it is
recommended to add a small capacitance to this line.

9 Not Used -

10 Not Used -

\BO\ 15
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RED/GREEN
LED

213

10pin connector
For Debugging

Hardware

Reset Switch
Power selection

(3.3V/5.0V)

Micro USB Port

Figure 2-2 E-OCD Il Debugger

Hardware Connection/Disconnection Procedures

As mentioned before, the E-OCD Il interface does not support hot plugging—which may damage the

interface permanently.

What is hot plugging :

Hot plugging is plugging in or out a hardware device while the target system is powered.

214

E-OCD Il Interface Connection

The E-OCD Il interface supports both the OCD and OCD Il interfaces. But since the OCD and OCD Il
interface protocols are not compatible with one another, the target protocol must be selected first.
Even if the target MCU uses the OCD or OCD Il interface, it does not enter debug mode if the

procedure below is not correctly followed:

1)
2)
3)
4)
5)
6)
7)

16

Power off the target system.

Connect the E-OCD Il interface to the target system.
Connect the E-OCD |l interface to PC.

Launch the debugger software.

Select the target Devices series in the debugger software.
Wait until initialization of the E-OCD Il interface is complete.

Power on the target system
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21.5 E-OCD Il Interface Disconnection

The target system must be powered off before disconnecting the OCD interface to avoid damage to
the interface module.

21.6 E-OCD Il Power Out to Target System

E-OCD Il can Power out to target system two types of voltages(3.3V, 5.0V). User can select the
output voltage using a switch on E-OCD II. And then push the power button icon on OCD debugger

program.
1) Select power voltage 3.3V or 5.0V on E-OCD Il switch
2) Target Power OFF

3) Push the button icon on OCD Debugger program.

\BO\ 17
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3 Debugger Software (for Microsoft Windows)

3.1 Debugger Software Features

The debugger supports both the OCD and OCD Il interface. As the OCD and OCD Il interface
protocols differ from each other, you must first select the target MCU series. Debugger software
support three kinds of ABOV debugger type(E-OCD II, OCD, OCD Il debugger).

01 ABOV Semiconductor M8051 OCD1 & OCD2 debugger
Ble Yew Enuation BresConfgure Test Window Helpy BowerSource

G008 024 VABO0O AN2 Q€]

| @ mcoTFa664A

Xdats v 8 X Gobalvar, v 3 X Regsters vax

E

8888883888888 "~ .

| Addr
| 0o0c0
| 00010
| 00020
| 00030
| 00040
| 0ooso
| 00060
| 00070
| 00ceo
| 0000
| 0000
| 00080
Code View

BRI R ORI RY RS RE RV
Type Atrib  Name Value %0 4C 47 (%6 00|01 o0 00 |00

#1 00 00 (00 00|00 o0 00|00

Local var. vax

Type Atrib  Name Value Address

8888833888888 °
8888383883888~
888888838888‘“§
838883238883s388~
8888883888888 "
888888888888 °
888888883888~
888888888888~
8888883888888 "
41 33888888838388°©

e
%

8888838888888 *°
888888888888 ">
8888883888888~
888888888888 "
888883888888 ™

|

88888888"~ g

Addr
00000
00010
00020
00030
00040
00050
00060
00070
00080
Code View Iram View &

Output

Emulation & break information wil be Gisplayed here.

>

83883888~
888883888 "v
828883388 *
88888888 "
88888888°
838838888~
888838888~
88888888"“
83883888 >
22883388"°~
888888880
+.88888888¢°

<

~838888888~°

i
i

W 4 b W Status /Breeks /TAB2 /
Reacy CAP NUM SCRL Disconnected

Figure 3-1 Debugger Program

1) The ‘power icon’ is black off when the E-OCD |l is first connected to the PC

Q: ABOV Semiconductor M8051 OCD1 & OCD2 debugger

¢ File View Emulation Break/Configure Test Window Help PowerSource

OH 00e onse O & OO0 A50|8

Figure 3-2 Toolbar : Power Icon

2) When the ‘power icon’ is selected, the icon color is changed and the power voltage is output
- The output voltage can be changed with E-OCD II switch (3.3V or 5.0V)

Q: ABOV Semiconductor M8051 OCD1 & OCD2 debugger

¢ File View Emulation Break/Configure Test Window Help PowerSource

E® 000 sss DO BOO snB[00T

Figure 3-3 Toolbar : Power Icon

18
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3) The dialog window for the warning about current is shown.

Warning message X

It can supply under 50mA.

If your target system require more current,
please use external power supply.

[ Hide this message

Figure 3-4 Warning Message

4) Device is recognized successfully if it has a good connection with target board.

Qz ABOV Semiconductor M8051 OCD1 & OCD2 debugger

: File View Emulation Break/Configure Test Window Help
T 0@ LA DR & OOD

1. MC97F2664A

Figure 3-5 Device Recognition

3.2 Common Features

The debugger software supports the MCOx/A9x series developed by ABOV Semiconductor Co., Ltd.

The following features are provided, regardless of whether the OCD or OCD Il interface is used:

* Detect the target device automatically

* Use symbolic debugging
- Source file view
- Global/Local variables view

- Each device’s SFR (special function register) names

* Display various target memories
- CODE, XDATA, IDATA, and SFR

- Users can edit these data sets directly in the debugger
* Display code data in a disassembled format
e Support line assembly
* Support break toggling

¢ Calculate code checksum

\BO\ 19
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Support the following emulation methods :
- Real-time emulation
- Step emulation (source line level or code level)

- Emulation abortion
Save and load the most recent debugging environment automatically.
Support all OCD device series

- When connected with an OCD device, the OCD Il interface functions in the same manner
as the OCD interface.

Support all OCD Il device series—which support a maximum of 12 breaks
- Four of them are fixed as program counter breaks.
- The other eight breaks can be used either as program counter breaks or combined or
individual event breaks:
a. Signed and unsigned supported

b. Big endian and little endian supported

Support displaying run-time data monitoring. The values of a global variable are updated

automatically during emulation.
Support measuring the target device’s operating frequency
Support trimming the device’s internal OSC frequency

Support emulation time measurement

Note : The RTIME pin must be connected to measure the emulation time.

20
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3.3 Menu Descriptions

This section introduces an overview of the menu items.

Figure 3-6 Debugger Program

ABOV 21

SEMICONDUCTOR



Debugger Software (for Microsoft Windows) E-OCD Il Debugger User’'s Manual

3.3.1

File

The File menu includes the following items:

1)

2)

3)

22

File | View Emulation Break/Configure Te

[ Open.. Ctrl=0
Close

Close All

1 ChTemptdelme\DEMO_nwma‘dema.c

2 Ch\Temp'..Nout\demo hex

Exit

Figure 3-7 Menu 'File'

Open...

: Open the selected local text file in a child text window. The shortcut key is Ctrl + O.
Close

: Closes the top-most child text window.

Close All

: Closes all child text windows.

Recent File List

: Displays a list of the four most recently opened files.

Exit

: Quits the debugger software.
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3.3.2 View

The View menu controls the display of the debugger software frame and child windows.

View | Emulation Break/Co

Dockable Windows »
\/ Status Bar
\/ Caption Bar
Application Look 4

Figure 3-8 Menu : View

1) Dockable Windows

: Shows or hides a variety of child views. Only selected child views are opened.

View | Emulation Break/Configure Test Windo

Dockable Windows »|| v/ | Standard
v | Status Bar

g Sfr View
|V | Caption Bar

Iram View

Application Look 4 :
Xdata View

| Code View
Global var,
Registers
Disasm View

Qutput

<J[<[<][<][«][«][=][][«]

Local var.

Customize...

Figure 3-9 Dockable Windows

2) Dockable Windows / Customize

* The Customize dialog box enables modifications to the Command, Toolbar, Keyboard,
Menu, and Options of the debugger software. Using this function, the user can set the

debugger software’s GUI environment according to their preferences.

* The Commands tab offers the sub-items to modify each menu.
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Customize ﬂ
Commands | Toalbars | Keyboard | Menu | Options |
Categories: Comrmands:
_
=Y E Upem...
Emulat(izon i Close
TreeS?kf onfigure Euit
Windowe
Help
Mew Menu
All Comrmands
|| | Description:
i I T
Figure 3-10 Customize : Commands
3) The Toolbars tab offers a Toolbar style.
Customize ﬁ
Commands | Toolbars | Keyboard | Menu | Options|

Toalbars:

[Filllvenu Bar ( Reset |

[¥] Standard

( Feset Al |
[ New. |
Rename, .,
Delete
| Show text labels
i =

Figure 3-11 Customize : Toolbars
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4) The Keyboard tab allows the user to define a shortcut key for each command or reset it to

the default setting.
[ Customize l&]
| Commands | Toolbars | Kevboard | Menu | Options |
Category: set Accelerator for:
[File | [Default - (g
Commands: Current Keys:

_ Assign
it
Open... Bermowve

Press Mew Shortcut Key: Reset All

Description:
Cloge the active
docurnent

e i

Figure 3-12 Customize : Keyboard

5) Inthe Menu tab, the user can change the Menu style.

Customize [

| Commands | Toolbars | Keyboard | Menu | Options |

Application Frame Menus: Context Menus:
Show Menug far: select context menu:
|0CD2_dbg_v52010 - [ -
E e
OCDZ_dbg_W52010 Docurment Hint: select the context menu,

change the page to
‘Commands’ and drag the
toolbar buttans into the menu
weind o,

Menu animations: Fade hd

[V Menu shadows

Close

Figure 3-13 Customize : Menu
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6) Inthe Options tab, the user can change toolbar tip display, icon size, and so on.

Customize [

| Commands | Toolbars | Keyboard | Menu | Options

Toolbar
[FERow Screen Tips on toolbars:

[¥] Show shorteut keys in ScreenTips
[7]Large lcons

Personalized Menus and
[[IMenus show recently used commands first
Showe full menus after a shot delay

( Reset my usage data |

Close

Figure 3-14 Customize : Options

7) Status Bar

. It turns the status bar on or off. The Status bar displays information on the current state of

debugger.

View | Emulation Break/Configure Test Window Help

Dockable Windows ?
\T/A‘ Status Bar
\i\ Caption Bar
Application Look 4 Windows 2000
Office XP
Windows XP
Office 2003
Visual Studio 2005
Visual Studio 2008
Office 2007 4 Blue Style
Black Style
Silver Style
| ®| Aquastyle

Figure 3-15 Application Look
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8) Caption Bar
: It turns the Caption bar on or off. The Caption bar displays the device name and what

device is connected to the OCD or OCD Il interface.

9) Application Look

: This menu item allows the user to change the debugger software’s GUI style.
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3.3.3

Emulation

This menu is to control the start and stop of the code.

3.34

It displays a dialog box to enter the hex file name. The target device is programmed with this hex file.

28

Emulation l Break/Configure

Load Hex F3
Reset and run F5
Run from

Run continue

£y Step F11
£ Step over F10
é Step auto

® Stop Esc

@ Apply reset

Figure 3-16 Menu : Emulation

Emulation : Load Hex

E-OCD Il Debugger User’s Manual

Hex file download dialog box &
File property
Single hex file (*.HEX)
[ Banked hex file (*.H0O, HO1, HOZ, . . .)
Hex C: W Temp#delmeWDEMO _nwmaffoutidemo.hex| Browse
Symbol  CriWTempWdeime WDEMO_rvwma Moutdemo
"] Do verification after download
"] keep device data ( FILE data will be ignored in following range. )
Programming
|| | CIME/DINZSIBINB/IBC SFR.bit command detected. { Total count = 1)
You had better to check these are real code or not.
-01-Line #247 of demo.c
00413: IJNB 090.0,0041F
|
[ save message to file ] [ Download J [ Close

Figure 3-17 Hex File Download Dialog
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1)

3)

4)

5)

6)

File property
: If the target device size is no bigger than 64 KB, the compiler only generates a single hex
file. If the target device’s code area is larger than 64 KB, the hex file property must be

selected from among :

* Single hex file : Single hex file (linear addressing)

* Banked hex file: Multiple hex files (banked addressing)

Hex

Hex file name to download.

Symbol
: Symbol file name to be used by the debugger software. It depends on the hex file name

selected

Do verification after download
: With this option checked, the debugger verifies the code memory after downloading the hex

file.

Keep device data (FILE data will be ignored following range.)
- With this option checked, the user can keep the device data, not the hex file data, within the

specified address range. To use this option the user needs to input the address range.

CJUNE/DJNZ/JB/JNB/JBC SFR.bit command detection (message line)

: This is an important notification. The instructions listed in the message are regarding
comparison or branching that are not supported by some old ABOV devices. Although the
debugger detects these instructions while downloading the hex file, it cannot determine
whether they are instructions or data patterns. In this case, you should check if each

detected part is a real instruction.

Save message to file
: Saves the displayed message as a file. This information can be used when the source code

is modified.
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8) Download
: Downloads the selected hex file to the target device and starts programming its flash

memory.

9) Close
: Closes the dialog box. If the target device has configurations, the Configuration dialog box

below is opened.

10) Configurations

: To activate the device configuration :
a. Write the configuration.
b. Power off the target system.

c. Power on the target system, and the device will catch the configuration data while the

power applied to it is rising to the operating voltage.

Configuration dialog Iﬁ
[ Lok code area

[ Lodk xdata area

[ Enable Xin, Xout

[T Enable Sub-¥in, Xout

Configuration dump

0000 : 00 01 17 04 00 00 Q0 00
0008 : 00 00 00 Q0 0D 00 00 00
0010 : 00 00 00 Q0 0D 00 00 00
0013 : 00 00 00 QO 00 00 Q0 0o
0020: 00 00 00 Q0 0D 00 00 00
0023 : 00 00 00 00 00 00 00 00
0030: 00 00 00 QO 00 Q0 Q0 0o
0033 : 00 00 00 Q0 OO 00 00 00
0040 : 00 Q0 00 00 00 00 00 00
0043 : 00 00 00 QO 00 Q0 Q0 0o
0050 : 00 00 00 Q0 0D 00 00 00
0053 : 00 Q0 00 00 00 00 Q0 00
0060 : 00 Q0 00 QO 00 00 Q0 0o
0058 : 00 00 00 Q0 0D 00 00 00
0070 : 00 Q0 00 00 00 00 Q0 00
0073 : 00 00 00 Q0 OO 00 00 00

Figure 3-18 Configuration Dialog Window
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3.3.5 Emulation : Reset and Run

It begins emulation from the address 0000h after resetting the target device. Its action is the same as

that of a real situation. Emulation continues until a break occurs or the developer stops the emulation.

3.3.6 Emulation : Run from

It starts emulation from a user specified address. This helps users debug a specific module of the

software. Selecting this prompts you to enter a 20-bit address to start emulation as shown below:

[ Address input dialog box

Address range = 00000 ~ FFFFF

=
Cancel

L.

Figure 3-19 Address Input Dialog Window
3.3.7 Emulation : Run Continue
It starts emulation from the device’s current address. Current address means:

* The address where the previous emulation has stopped.

* |[f the target device is reset, it is 0000h.

3.3.8 Emulation : Step

If you want to follow your code’s execution more closely, use this to step through the code. Any
interrupts are ignored during step run, and the emulation pauses either at the next line of source code

or at the next mnemonic code according to the user choice.

When source line-based step run is selected, tens of mnemonic codes are gone through per each run.
Therefore, source line-based step run is slower than assembly language-based step run. You can

switch between these options in Step run option under the Break / Configure menu.
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3.3.9 Emulation : Step Over

The emulation pauses at the next line of code or the next mnemonic code.

3.3.10 Emulation : Step Auto

: It executes a step run every 100ms. You can halt it by clicking the Stop button.

3.3.11 Emulation ; Stop

It halts the current emulation or step run immediately.

3.3.12 Emulation : Apply Reset
Target OCD devices have a variety of reset options, as given below:

* Power-ON reset
* External reset pin input
* Watch-dog timer reset

¢ OCD debugger's command reset
The results of these operations are basically the same: They initialize the target device. This menu

acts as the OCD debugger's command reset.
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3.3.13 Break/Configure

This menu is to control the break settings, emulation options, device configurations, and so on. You

can emulate your program with more options by using these controls.

Some items under this menu do not apply to the OCD device series because these functions are not

supported by the OCD interface specifications.

Break/Configure l Test Window H

Clear ALL break

SR
5 23

Break BEFORE exec.

R

B ¢

Step run option

Peripheral control

oA

Chip configuration
Clock Frequency (FAKE)

Change OCD series

Figure 3-20 for OCD Device Series

Break/Configure l Test Window H

Clear ALL break
Set data break
Break BEFORE exec.

Emulation time measuring
Clear emulation time

Step run option

Peripheral control

M) 200 @&

Chip configuration
Clock Frequency (FAKE)

Change OCD series

Figure 3-21 for OCD Il Device Series
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3.3.14 Break/Configure : Clear All Break

It clears all program counter breaks and data breaks (OCD Il devices only).

3.3.15 Break/Configure : Set Data Break

It is available only to OCD Il devices. OCD Il devices can be debugged with more powerful and
flexible break functions.

For OCD Il devices, a total of 12 break event triggers are supported.

* Four of them are program counter breaks.

* The other eight breaks can be used as program counter breaks or as combined or
individual event triggers.
- Individual event triggers: Program counter breaks, byte breaks, and bit breaks

- Combined event triggers: 2-byte breaks (int or short type) and 4-byte breaks (long type)

Selecting this menu item pops up the following dialog box displaying current break conditions. You
can add, remove, or change data breaks here.

r X
Add / Remove / Change data break ﬁ
# Symbol Target  Addr Cnt Data Mask Comp Signed Endian

PC break x0 Add break Remove selected break
Data break x0
* pvailable data break  x & Change selected break Remaove all break

b

Figure 3-22 Add / Remove / Change Data Break
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Clicking ‘Add break’ opens the following dialog box to help set a data break condition:

On this dialog box, you can set the target memory (CODE, XDATA, IRAM, or SFR) and its address by

using either of the following options:
* Use global symbol : Select the symbol that represents your desired target memory and its
address.

» Use direct symbol : Select your desired target memory and enter its address directly.

Then, set the break condition in detail either in the Multi-byte break section or in the bit break section.

Fill data break X
[Juse global symbol Use direct address IRAM v | Address (00000
Multi-byte break bit break
Byte count 1 2 4 [Juse 1bit
[Juse decimal 0 Condition X
Use Hexadedmal 00 00 0o [o0 | Position bt
[CIbit mask (Hex)
o : il :
Conditon  [_]Signed Big Endian (J
X v Unsigned [ ]Little Endian gy
K Cancel

Figure 3-23 Fill Data Break

1) Multi-byte break section

: This section supports byte count comparison.

* Byte count : Choose the number of bytes of the data to compare with.

* Use decimal / Use Hexadecimal : Enter the number to compare with either as a decimal or

hexadecimal number.

» Dbit mask (Hexa) : It is used to compare data with the specified bits only. If bit 7 of the bit
mask value is 1, then bit 7 will be ignored during the comparison. By default, the value is

set to 0x00. The bit masking size is in bytes.

* Condition: Set the comparing condition:

X : Do not care

1= : Not equal

== : Equal

> : Great than

>= : Great or equal
< : Less than

<= : Less or equal
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2)

If you select <= and the input number is 56 (decimal), the following data break condition

will be set.

E-OCD Il Debugger User’'s Manual

if

(target device’s value <= 56)

BREAK occur;

Signed / Unsigned : A signed variable uses the variable’s MSB (most significant bit) as +

or — An unsigned variable uses the variable’s MSB as a number. The following is an

example for signed/unsigned variables’ value ranges:

Table 3-1 Variable Value Ranges

Byte Signed value Unsigned value
Count Min. Max. Min. Max.
1 -128 127 0 255
2 -32,768 32,767 0 65,535
4 -2,147,483,648 2,147,483,647 0 4,294,967,295

Big Endian / Little Endian : Endianness determines the sequential order of bytes in the
given number, e.g., in a single 16-, 32-, or 64-bit word.

- Big Endian: Stores the most significant byte first.

- Little Endian: Stores the least significant byte first.

bit break section

: Select the use 1bit checkbox and perform settings as follows:

36

Condition : Set the comparing condition:

X : Do not care
0 10
1 o1

Position : Change the bit position.
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3.3.16  Break/Configure : Break BEFORE/AFTER exec
Select this to toggle between the following two modes regarding the timing of break event detection.

3) Break BEFORE exec.
: When the OCD logic detects a break event, the target device is stopped before the

OPCODE of the program counter break is executed.

e 7>< Break PC >< PC+1 >< pC+2 >< PC+3 ><
Fetch signal

OPCODE operand OPCQODE operand

Break
detect

Handle

Figure 3-24 Timing Diagram

4) Break AFTER exec.
: When the OCD logic detects a break event, the target device is stopped after the OPCODE

of the program counter break is executed.

3.3.17 Break/Configure : Emulation Time Measuring

This menu item is enabled only for OCD Il devices with RTIME pin connection. It shows and allows to

change the emulation time measuring option.

1) Accumulate emulation time
: It does not clear the last emulation time and execution clock information when emulation
begins.

OCD devices do not support this function.

2) Not accumulate

: It clears the last emulation time and execution clock information whenever emulation begins.
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3.3.18 Break/Configure : Clear Emulation Time

This menu item is enabled only for OCD Il devices. It clears the last emulation time and execution

clock information.

3.3.19 Break/Configure : Step Run Option

You can select the unit of step runs between the source-line level and OPCODE level.

Step run option &J

@) Step run with SOURCE level
Step run with OPCODE level

[ QK l | Cancel |

Figure 3-25 Step Run Option Dialog

3.3.20 Break/Configure : Peripheral Control

Selecting this prompts you to select how the target device’s peripherals work when in idle mode. This

mode selection is usually used in measuring the timing of a timer interrupt.

Peripheral control dialog Lihj

If emulation is stopped by BREAK contral,
then MCU internal peripherals are

@) Running continuously (Default)
Stopped concurrently

[ OK ] | Cancel |

Figure 3-26 Peripheral Control Dialog

You cannot control each peripheral’s operation individually. This has to be done manually.
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3.3.21 Break/Configure : Chip Configuration

This is to configure the target device’s hardware configuration, including code protection, oscillation

control, and I/O port option. Each device series has a different configuration.

[ Configuration dizlog l-i_&'y
Boot area
[ Lodk code area 2568 : 0100 ~ DIFF
[ Lock xdata area ["] 7686 : 0100 ~ 03FF
[ Disable /RESET input [7] 1.7¢B : 0100 ~ O7FF
[ Enable ¥in, ¥out [7]3.8KB : 0100 ~ OFFF
["] Enable Sub-Xin, Xout [ Enable HARD lock

Configuration dump
i 0000 : 00 C3 FE 04 09 00 00 00 = i
0008 : 00 OO QO 0O Q0 00 00 Q0
0010 : 0O 0O QO QO 00 00 OO0 Qo —
0018 : 0O 0O OO QO 00 00 OO0 Qo Close

-

Figure 3-27 Configuration Dialog

If you attempt to unlock a locked device, then all data in the device will be erased. This is an important

device specification that protects data from being hacked.

If the target device configuration does not exist, the following dialog box appears:

[ ocp2_dbg_vs2010 [

<‘01 There is ne configuration for this device.

——

Figure 3-28 Message Box

3.3.22 Break/Configure : Clock Frequency (Pseudo-Clock)

The OCD interface does not support the measurement of emulation time. The OCD Il interface

supports it; however, the RTIME pin must be connected.

As an alternative, this dialog box is given where you can enter a virtual clock frequency to calculate

emulation time from the device’s internal clock counter.
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Get Xin frequency Lﬁ

AUTION !

is value is NOT the real Xin frequency.
iz value will be used to calculate emulation
ime only.

n -
u| Mz Cancel

Figure 3-29 Get Xin Frequency Dialog

Note : The value entered here is not of the real emulation clock, but a fake frequency.

If you have connected the OCD Il and the RTIME pin, this value is ignored because the debugger can

get real emulation time.

3.3.23 Break/Configure : Change OCD Series

The OCD interface can detect most of its compatible devices automatically. But as some devices
have a slightly different interface algorithm, the OCD interface must be re-configured to interact with

those devices.
To change the target OCD series, perform the following:

1) Select the target device series in the dialog box and click OK.

OCD dongle is detected !

Close

Figure 3-30 Message Box for OCD Interface
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OCD target series >

E-OCD II dongle found!
It supparts OCDI & OCDII series!

Select target device series

(®) A/MC35, 96 series (Default)
() A/MC34, 97 series
Cancel

Figure 3-31 Dialog for E-OCD Il Interface

Note : No device series will be selected by default. You must select one of the listed series;

else, this dialog box will not close

2) Turn off the target system and click Yes.

0CD2_dbg_VS2010 (o]

oy Turn off your target.

And then click Yes

[ vesm || woy |

Figure 3-32 Message Box

3) Wait for a few seconds until the OCD interface re-configuration is completed.

4) Turn on the target system once the following message pops up.

['ocp2_dbg_vs2010 5]

i You can turn on your target.
\

Thanks for your waiting.

Figure 3-33 Message Box
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3.3.24 Power Out (3.3V or 5.0V)
E-OCD Il has two types of voltage output : 3.3V, 5.0V
User can select the power output voltage with a switch on the side of the E-OCD I

When Pressing the power icon in the PC program — as shown below picture, The E-OCD Il can be

selected voltage switch out is on and the voltage selected by switch is output.

W E-OCD Il Power Supply

l 0: ABOV Semiconductor M8051 OCD1 & OCD2 debugger

> i

Eile View Emulation Break/Configure Test Window Help PowerSource —
E.6.0.6.0.664.08.8.00 ./ ’\Dv'=
=

g

= One Button Click ON/OFF Icon on GUI
= Black is Power OFF and RED is Power ON.
= Select 3.3V or 5.0V on E-OCD Il Dongle.

Figure 3-34 E-OCD Power Supply

1) The ‘power icon’ is black off when the E-OCD Il is first connected to the PC

2) When the ‘power icon’ is selected the icon color is changed and the power voltage is output.

The output voltage can be changed from E-OCD Il switch (3.3V or 5.0V)
3) The dialog window for the warning about current

4) Device is recognized successfully if it has a good connection with target board.

Precautions for E-OCD Il debugger
1) E-OCD Il has two power outputs. 3.3V and 5.0V
2) The power voltage is selected with the side switch.
3) When pressing the power icon in the PC program, the power is on.

4) The power output current can only be up to 100mA, but may be lower than that, depending

on the circumstances.
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6)

8)

9)

When the device is not recognized by the own power of E-OCD I,

the user must use an external power.

Connecting target board with the power of E-OCD Il is on, it may cause breakage of the
target board.

Connecting E-OCD II with the power of target board is on, it may cause breakage of E-OCD
Il.

User must connect the E-OCD Il to target board with both power off.

E-OCD Il support USB HID so it does not require a dedicated USB driver.

10) The PC program of the E-OCD Il is same as current OCD program.
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3.3.25 Test

This menu is to examine the interface or device. Some functions under this menu are designed to for

maker test purpose and not for end users.

Test | Window Help

Open test dialog box
Chip Trimming

Calc check sum

Figure 3-35 Menu ‘Test’ for OCD Device Series

Test | Window Help

Open test dialog box

Chip Trimming
Calc check sum
Check OSC frequency

Figure 3-36 Menu ‘Test’ for OCD-II Device Series

1) Open test dialog box
: This function is not for end users. It is designed to test or repair the OCD or OCD Il

interface. A password is required to access this function.

Configuration trimming @

This function is not for customers,

Password

[ Ok ] [ Cancel ]

Figure 3-37 Open Test Dialog
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2) Chip Trimming
: This function is not for end users. It is designed to change device configurations, including

user configuration and trimming values. A password is required to access this function.

Configuration trimming @

This function is not for customers.

Password

Figure 3-38 nor for End Users

3) Calc checksum
: It reads the target device’s code memory and displays the checksum. If you attempt to read

a protected device, the operation might not be performed correctly.

Checksum dizlog @
Startaddress 00000
End address Q1FFF
Check sum 110C

Figure 3-39 Calc Checksum

4) Check OSC frequency
: This menu item is enabled only for OCD Il devices. It shows the target device’s oscillation

frequency.

[ocp2_dbg_vs2010 [

! 5 Current operating Frequency is 7999755.500Hz

Figure 3-40 Check OSC Frequency
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3.3.26 Window

This menu is to control the text file window’s view.

Window | Help
Split

V| 1 demo.c
@ windows...

Figure 3-41 Menu ‘Window’

1) Split
: You can split the text file window’s view as shown in two as shown below. You can move or

remove the splitter by dragging the mouse.

A demo.c X - < demo.c X

83 83

0_03E4 void timer() interrupt N_INT TIMERL i 0_03E4 void timer() interrupt N_INT_ TIMER1
85 { 85 {

0_03EC NOP; NOE:

0_03ED test_data_char ++; test_data_char? ++;

Teat_countl++; Test_count0++;

NOE; ==oc
while (1)

PODE = Test_count0; {

if [ Test_count0<10 ) fi#ifdef TEST_INC

{ $#if 1

test_data_char ++;

//EBODA = OxRA; test_data_ chard ++;

HOE; teat_data short ++;
test_xdata ++;
test_bit = 1; f/bit test_data_long ++;
- test_xdataZ ++;
'l il § 1} 3

Figure 3-42 Example : Original View / Split View

2) Window number + file name
: The debugger assigns numbers, e.g., 1, 2, or 3, to each text window based on the order

that they are opened. You can select the opened child window using the assigned number.
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3) Windows...

: This helps select the desired text window.

Windows ﬁ
Select window: [W]
=T demo c
Figure 3-43 Windows Dialog
3.3.27 Help
This menu supports to check the debugger version.
Help
Qj' About OCD2_dbg_VS2010...
Figure 3-44 Menu ‘Help’
About dialog box X

ABOV OCD-I / 1T debugger 2.035.00
Copyright{C) 2019, 2.13
Programmed by Seungduk Ha

Figure 3-45 Program Information

3.3.28 Toolbar

The toolbar provides easy, one-click access to the most-used commands. There are a variety of

buttons that control hex file download, emulation, device configurations, and other actions.

A=ACRNORORONPATLWN IO RN AR RN B Wi ARCN

Figure 3-46 Toolbar
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3.4 Child Windows

The MCS51 CPU architecture is given below. Each child window provides editing functionality and

displays its data.

ALU CODE User software, fixed data pattern
IDATA Internal RAM, Register set, stack
(IRAM)

XDATA External RAM, extended stack or SFR

SFR I/O, Timer/Counter, ADC/DAC, etc...

Figure 3-47 MCS51 CPU Architecture

The debugger shows the target device’s all internal data and status in a convenient manner. The
debugger provides a dumped format view, disassembled format view, and various information that are

very helpful to debugging your application program code.

3.4.1 Child Window Alignment

You can re-size, move, dock, and hide each child window and perform various other actions for them.

All windows are dockable, except for the text window.

What is docking :

Docking is manipulating a window to align with the edge of another window or to move it into

another window

The figure below shows an example for moving a docked child window. The red-colored boxes may

vary slightly by application look.

1) Place the mouse pointer on the border of the selected window (the mouse pointer will

change to a drag icon when placed over the window border).
2) Hold down the left mouse button while dragging the window to its new location.

3) Release the mouse button.
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0: ABOV Semiconductor M8051 OCDL & OCDZ debugger =B8] %
i Fle View Emuation Break/Configure Test Window Help
LB eee | aks DEIBIOD I ANE] 9
i) Device name : OCD2.test ™ option.. ||
Iram View 1 x| e W | A 2 x x -
= BlUCCE Bl
. a N_INT_TTMERL
1RAM : 000 Code : 00000 St Add  Opcode  Mnemonic joia eimer() interuct NN
s 0 12 3 & s o +|lAd 0 4 23 a5 6 3 oo ETENEINEETINE
00000 00 00 00 00 00 00 oo| (| 00000 A3 ED A 00003 EC MOV AR4 test_data_char? +4:
00010 00 00 00 00 00 00 00 || 00010 83 D0 § 00004 FO MOVX @DPTRA
00020 00 00 00 00 00 00 oo || 00020 J3 B ¢ 00005 A3 INC DPIR Test_countQ++t;
00030 00 00 00 00 00 00 00 || 00030 5 83 ( 00006  ED MOV ARS
00020 00 00 00 00 00 00 00 || 00040 4 00 ¢ 00007  FO MOVX @DPTRA noe;
00050 00 00 00 00 00 00 oo|z|| 00050 x INGRPET BODR = Test_counto:
00060 00 00 00 00 00 0O OO 00060 S MOV ARG if ( Test_count0cld )
00070 00 00 00 00 00 00 oo (| 00070 700000 MOVX @DPTRA
00020 00 00 00 00 0O 00 00 || 00030 . . INC DPTR [
00000 00 00 00 00 00 00 00| || 0000 B 2 4 S MOV AR7 op:
000AD 00 00 00 00 00 00 00 || OODAC 90 00 1F F( 00000 00 00 00) 00 00 00 MOVX @DPTRA
00 00 00 00 00 00 0O_| OOOBO 0O 00 0O of 00010 00 00 00 0O 0O 00 RET test biv = 17 //bic
00 00 00 00 00 00 | 00OCO 42 F5 41 Ff 00020 00 00 00| 00 00 00 MOV R0082 -
00 00 00 00 OO 00 | 00ODO 47 F5 2D Ff 00030 00 00 00| 00 00 00 o Mov oFo0s3
an an nn nn o an o e T | ODOED 30 FS 3D F 00040 00 00 00 00 00 00 POP 083 Local var.
- ' 1 ooor0 PO 90 00 200050 (00 00 00f 00 00 00 No information
Tram View | Sir View < m | ooos0 oo oo 0o 00 o0 00 = e FrTy—— Value
Global var, TOUTU—UU—DU— 0% 00 00 00 2 x
EE 00080 00 00 00 00 00 00
- pyrem— v 0009 00 00 00 00 00 00 4 R Re R7
DES i ame o 000A0 00 00 00 00 00 00 0 Joo oo Joo
00020 00 00 00 00 00 00 0 00 00 00
000CO 00 00 00 00 00 00 0 0 0 0o
000D0 00 00 00 00 00 00 2 Too [0 [
000E0 00 00 00 00 00 00
e LY
e
ACC 00 DPTR 00D -
8 o0 pC 00000
I Cancel
b i v
2 output [FocarvaP
Ready UM Conneded

Figure 3-48 Example : Moving Cocked Child View in the Debugger

All dockable windows can be moved out of the debugger frame as shown below:

T ey WA T T ReOe W

Figure 3-49 XDATA Window Out of the Debugger Frame
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All dockable windows have Hide and Close buttons. The Hide button moves the child window aside in

the debugger frame, but does not close it. The Close button closes the child window.

i’ Device name: OCD2_test (C oze
Iram View B < [¥data View
2l L. Bl

IRAM : 000 Auto Hide ddr

Figure 3-50 Hide and Close Buttons
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34.2 Code Dump View

This view shows the target device’s code memory in the hex dumped format. It displays data page by
page (hexadecimal addresses range from 0xXX00 to OxXXFF). You can use the Page Up or Page

Down keys to move to the previous or next page. The upper side of this widow displays the address

of the current caret position.

1)  Edit

: You can edit data here directly by typing. Note that data changes made in this editor are not

Debugger Software (for Microsoft Windows)

transmitted to the target device until you press Enter.

Code View

Y W P

Code : 00036

Addr

00000
00010
00020
00030
00040
00050
00060
00070
00080
00090
000A0
000B0
000C0
000D0
0O0ED
000F0

0

02
82
26
cs
00
96
FS
00
90
F5
90
00
42
47
30
FO

1

04
85
12
82
00
75
26
10
00

4D
00
00
ES

F5

F5
90

2A
83

c8

82
F5
FO
31

1F

41

2D
3D

EC FO A3 ED FO A3 EE FO
FO DO 8 DO 82 12 00 26
26 E4 73 E4 93 A3 C5 83
FO A3 ¢5 B3 ¢ FO C5 83
02 03 E4 00 00 00 00 OO
12 90 00 07 FO F5 20 F5
25 FS 24 FO 90 00 2C

A3 FO 9 00 OC 12 00 OF
FO A3 FO 90 00 00 04 FO
AE7:E50 53 IES 547 ES | P52 IES
FO 9 00 37 FO A3 FO 90
00 E4 F5 31 F5 45 F5 46
FS 38 F5 4B F5 4C F5 4A
Eal| 365 [ES: |34 :E| 235 (B 134,
FSz| 3EH EES T I3C T (S i3B FESE IS A
24 FO A3 FO 9 00 20 12

A3
12
C5
cs
02
22
S0

E4
51
00
F5

FS
FS

EF

FO

03
F5
00

90
F5
33

49
33
39
OF

FO
26
C5

4C
23
30

00
50
12
F5
FS
F5
90

A8

cs

F5
27
90
E4
FO
4F
OF
FS
F5
FS
0B

2) Move button ( 2] )

: Move the display address and caret position by typing. Address range is 0x00000 through

OXFFFFF (1 MB).

\BO\

SEMICONDUCTOR

Figure 3-51 Code View

Address input dialog box

Address range = 00000 ~ FFFFF

Figure 3-52 Address Input Dialog
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4) Load pattern ( = )

: Fill a code area with a hex file. The only available format is the Intel-Hex format.

Pattern load dialog @
File name

[ CK l l Cancel

—

Figure 3-53 Pattern Load Dialog

5) Save pattern ( =’ )
: Save a code area as a hex file. The code area is specified by entering its start and end

addresses.

Fattern save dialog

Start address 00000

End address 00OFF Cancel

ik [

File name Browse

Figure 3-54 Pattern Save Dialog

6) Fill pattern ( )
: Fill a code area with a specified pattern. The code area is specified by entering its start and

end addresses.

Pattern Fill dizlog

Start address 00000

it

End address 000FF Cancel

Hexa value 0o

Figure 3-55 Pattern Fill Dialog
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7) Set data break
: This function is available only to OCD Il devices. Double-click on data in the window to set
or remove a data break. Double-clicking on an already set data break will pop up the dialog
box shown below.
Once a data break is set, its address field is colored in blue. Refer to the Set data break

section for details.

[ Access break dizlog ﬁ‘

‘ Change break ‘ ‘ Remave break

Cancel

Figure 3-56 Access Break Dialog
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343 Code Disassemble View

This view shows the target device’s code memory in the disassembled format.

Disasm View X

Sro Addr Opcode Mnemanic

* 0004€
0004F F596 MOV 0964

00051 758212 MOV 0822012
* 00054 900007 MOV DPTR#00007

00057 FO MOVX @DPTRA
00058 F520 MOV 020,A

*  Q005A F522 MOV 0224
0005C F523 MOV 0234

*  (005E F527 MOV 027.A
00060 F526 MOV 026,A
00062 F525 MOV 025A
00064 F524 MOV 024.A
00066 FO MOVX @DPTRA
00067 90002C MOV DPTRZ0002C
0006A FO MOVX @DPTR,A

4| n r

Figure 3-57 Disassemble View Window

* All operands are displayed as hexadecimal numbers.
* The current device program counter is colored in dark gray.

* Lines having source file information are marked with a red asterisk (*). Double-click on this

mark to open the source file and move to the text line corresponding to that address.

Double-clicking on the Address area of a line toggles between setting and removing a program

counter break at that address. Break-set lines are displayed in blue-colored boxes.

Disasm View o x
Sr o Addr Opcode Mnemenic

00000

00003 EC MOV AR4

00004 FO MOVKX @DPTRA

00005 A3 IMC DPTR

00006 ED MOV ARS

00007 FO MOVX @DPTRA

00008 A3 IMNC DPTR

00009 EE MOV ARGE

0000A FO MOVX @DPTRA

0000B A3 INC DPTR

0000C EE MOV AR7

0000D FO MOVX @DPTRA

0000E 22 RET

0000F AB82 MOV RO,082

00011 8583F0 MOV 0OF0,083

00014 0083 POP 083

4| [1[} L2
Figure 3-58 Setting and Removing Counter Break
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Double-clicking on the Mnemonic area of a line allows you to modify the assembly code. Once you

modify the code, click Modify.

Disasm View 1 x
Sr Addr Opcode Mnermonic
oooo  [CEEETY
00003 EC MOV AR4
00004 FO MOVX @DPTR.A
00005 A3 INC DPTR
00008 ED MOV ARS
00007 FO MOVX @DPTRA
00008 A3 INC DPTR
00009 EE MOV ARG
0000A FO
00008 A3
{}U’C}OC EF W o
0000D FO MOVX @DPTRA
0000E 22 RET
0000F ABB2 MOV R0,082
00011 8583F0 MOV 0OF0,083
00014 D083 POP 083

4 [ | b

Figure 3-59 Modifying the Assembly Code

1) Move button ()
: Move the display address and caret position by typing. Address range is 0x00000 through
OxFFFFF (1 MB).

[ Address input dialog box

Address range = 00000 ~ FFFFF

Figure 3-60 Address Input Dialog
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344 XDATA Dump View

This view shows the target device’s XDATA memory in the hex dumped format. It displays data page
by page (hexadecimal addresses range from 0xXX00 to OxXXFF). You can use the Page Up or Page
Down keys to move to the previous or next page. The upper side of this widow displays the address

of the current caret position.

1) Edit
: You can edit data here directly by typing. Note that data changes made in this editor are not

transmitted to the target device until you press Enter.

Xdata View X
Bl g5
XAddr : 00000

Addrs |00 oo 20785 385|350 16| T 148 | 9 [ A B €5 P [iE | F

00000 20 49 34 47 6A 37 4D 75 4C 31 93 EA B6 DD 27 C8
00010 CA F9 9C 5C FC A0 21 47 ES 6F OB F2 97 4D DA 29
00020 A4 43 OD C2 E1 36 47 18 4B 44 2F E1 97 5C 21 8E
00030 S5A A9 13 74 84 6F 25 1E 49 E4 F6 8 F5 4F 55 A4
00040 52 BD 45 D9 12 A6 51 24 D4 D2 AB 32 D9 24 FB 26
00050 A2 EC C4 7F OE A3 52 01 C2 DD FB E8 70 8C 20 EB
00060 EE CB SE D1 7C AE 74 8C CO 75 23 59 33 66 02 3A
00070 B2 ED 6C F1 8A BE 51 35 24 3B EF 8 27 71 52 E/
00080 06 83 7C C7 E6 8C 9C S5E 27 E6 85 67 9C 23 AA
00090 2A 30 71 55 3B 90 9D E5 90 4A E9 59 24 66 AS
000A0 2A 5C 08 6D EC 85 17 1D D3 48 Bl 45 1D 6B 10
000B0O 1C EB 35 30 EE 89 45 EF 56 88 32 D3 E8 03 EB8
000CO AE 24 B4 04 98 4F S5C 61 SE AD CD B9 C2 3D 8 3D
000DO BE 2B 11 2B 02 FB 41 F7 F4 45 08 8 56 35 B8 00
OOCEC 2A 83 59 C6 DF 28 15 51 40 D5 AF 72 1F F4 28 8C
000FO 2A E7 AD 57 CA 2F 55 3E 34 D7 AD D6 74 CB 22 OA

HER8&

Figure 3-61 XDATA View Window

2) Move button ( 2] )
: Move the display address and caret position by typing. Address range is 0x00000 through
OxFFFFF (1 MB).

[ Address input dialog box

Address range = 00000 ~ FFFFF

Figure 3-62 Address Input Dialog
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3) Load pattern ( | )

: Fill a code area with a hex file. The only available format is the Intel-Hex format.

Pattern load dialog &J
File name

[ OK l l Cancel

—

Figure 3-63 Pattern Load Dialog

4) Save pattern ( = )
: Save a code area as a hex file. The code area is specified by entering its start and end

addresses. The only available format is the Intel-Hex format.

Pattern zave dialog

Start address 00000 OK

End address 000FF Cancel

ik '

File name Browse

Figure 3-64 Pattern Save Dialog

5) Fill pattern ( )
: Fill a code area with a specified pattern. The code area is specified by entering its start and

end addresses.

Pattern Fill dizlog

Start address 00000 0

0"

End address 000FF Cancel

Hexa value 0o

Figure 3-65 Pattern Fill Dialog
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Set data break
: This function is available only to OCD Il devices. Double-click on data in the window to set
or remove a data break. Double-clicking on an already set data break will pop up the dialog

box shown below.

Once a data break is set, its address field is colored in blue. Refer to the Set data break

section for details.

[ Access break dialog @1

‘ Change break ‘ ‘ Remove break ‘

Cancel

Figure 3-66 Access Break Dialog
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345 IDATA (IRAM) Dump View

This view shows the target device’s IDATA (IRAM) memory in the hex dumped format. It displays data
page by page (hexadecimal addresses range from 0x0000 to 0xO0FF). The upper side of this widow

displays the address of the current caret position.

1) Edit
: You can edit data here directly by typing. Note that data changes made in this editor are not
transmitted to the target device until you press Enter.
Addresses 0x00-0x7F are the direct addressing area (128 bytes). Addresses 0x80-0xFF are
the indirect addressing area (128 bytes).

Iram View X
2]

IRAM : 000

Addr 0 1 2 i (50| 6 b Fe 85 0 | A | B i D | B | F

3
00000 00 74 47 EE 10 CO 7F 98B 54 06 20 90 10 83 14 40
00010 69 AD 6F 04 78 42 9A 05 43 50 C8 82 EI 20 1E 02
60
E4

00020 31 60 B2 04 39 50 29 1C 00 04 04 C1 91 50 40

00030 07 33 0OC 88 79 10 04 28 50 53 AE DF 05 AB 92
00040 16 98 F9 28 1F 72 A2 BO 4A 18 A6 18 24 86 00 30
00050 AD AC 00 E4 C2 95 05 15 14 3D 80 95 42 02 06 1F
00060 02 12 10 00 28 77 08 25 02 BO 00 8 00 33 85

00080 18 40 00 80 02 2A 13 2E 10 C1 A8 40 82 60 09
00090 B6 87 81 64 C1 12 59 C2 41 04 2C 40 EO 4C F4
000AC 01 71 19 AC 08 2B A6 D5 03 00 A0 64 38 BO 01 02
000BO 61 09 1C 14 D5 40 76 C2 89 01 27 08 98 AC OA
000CO 45 83 5D 20 88 4D 40 05 90 13 29 40 43 67 06
000DC 22 20 66 52 40 OC A8 45 03 D2 09 DO 01 04 30
O0OE0 89 DO 21 C1 0OC 1E 10 44 00 38 06 A8 32 53 01
000FO B8 A6 CO 30 84 38 20 08 40 62 84 AA A0 00 01 OS5

06

00070C CD 2D 1A 05 2F 80 30 A0 A3 24 02 C5 32 FB 29 CO
84
58

2888

Figure 3-67 IDATA (IRAM) View Window

2) Refresh button ( 2] )

: Reload data from the target device and re-new the current display.
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Set data break
: This function is available only to OCD Il devices. Double-click on data in the window to set
or remove a data break. Double-clicking on an already set data break will pop up the dialog

box shown below.

Once a data break is set, its address field is colored in blue. Refer to the Set data break

section for details.

[ Access break dialog @1

‘ Change break ‘ ‘ Remove break ‘

Cancel

Figure 3-68 Access Break Dialog
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34.6 SFR Dump View

This view shows the target device’s SFRs (special function registers) in the hex dumped format. It
displays 128 bytes (hexadecimal addresses range from 0x0080 to OxOOFF). The upper side of this

widow displays the address and the SFR name of the current caret position.

1) Edit
: You can edit data here directly by typing. Note that data changes made in this editor are not
transmitted to the target device until you press Enter.

Addresses 0x80-0xFF are the direct addressing area.

Sfr View

SFR :

Addr

00080
00090
C000AO
000BO
000CO
000D0
00,0120
000F0

0C4 =TI1ISR

0

10
7C
00
00
00
00
00
00

1

07
00
00
00
00
00
00
00

2

00
00
00
00
00
00
0o
00

00

170}
J

00
00
00
00
00
00

42
00

0o
00
00
80
00

91

00
00
00
00
FF
00

00
Co
00
00
00
00
00
00

FF
00
00
00
00
00
00

00
00

00
00
00
00
00

04

00
7F
00
00

00

85
01
00
7F
00
00
03
00

B1
BO
00
00
00
3F
80
00

00
00
00
00
00
01
00
FF

FF
00
00
00
00
FF
00
00

Figure 3-69 SFR View Window

2) Refresh button ( 2] )
: Reload data from the target device and re-new the current display. The SFRs include a
control register, timer/counter, UART, and I/O ports, meaning that SFR values are not fixed.
Using this button, you can check the timer counting up, I/O port values changing, and other

variable data.

3) Set data break
: This function is available only to OCD Il devices. Double-click on data in the window to set
or remove a data break. Double-clicking on an already set data break will pop up the dialog
box shown below.
Once a data break is set, its address field is colored in blue. Refer to the Set data break

section for details.
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[ Access break dialog Iﬁ

‘ Change break ‘ ‘ Remove break ‘

Cancel

Figure 3-70 Access Break Dialog

347 Registers View

This view shows the target device’s registers in the hex dumped format. PSWs (program status words)

use a binary format.

1) Edit
: You can edit data here directly by typing. Note that data changes made in this editor are not
transmitted to the target device until you click the Modify button.

Registers X

RO R1 R2 R3 R4 R5 R6 R7

W#0 00 74 47 EE 10 CO 7F 9B
[[]#1 54 06 20 90 10 83 14 40
[C]#2 69 AD 6F 04 78 42 9A 05
[[l#3 43 50 c8 8 E1 20 1 E 02

CY AC FO RS1 RSO OV F1 PA
psw [0 J{0 ][0 ][0 J{0o](0][a](0]
ACC 00 DPTR 0000
B 00 PC 00000

Figure 3-71 Registers View Window
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348

This view uses a tabbed window. Each window tab shows different information.

1)

Output View

Status tab

: This tab lists breaks that have occurred.

Cutput a x
Emulation & break information will be displayed here.

2012/ 2/20 Mon 16:26:43
Break detected !
Mext PC = 0x0004E
fOSC count 0,000,000,000,778
Emulation time = 00:00:00 000ms 097.0us

2012/ 2/20 Mon 16:26:49
Break detected !
Mext PC = 0x00051

O guint 0 000, 000,000,004
Emulation timej= 00:00:00 000ms 000.2us
2012/ 2/20 Mon 17:04:48

Break detected !
Mext PC = 0x0004E

{if){in is 4.00MHz, Emulation time|= 00:00:00 000ms 1¢

4 4 » M Status, Breaks [ TABZ

Figure 3-72 Output Window : Status Tab

The information of each occurrence includes:

When the break occurred

Next program counter

Target device’s clock count

Emulation time

Debugger Software (for Microsoft Windows)

- If you are using an OCD Il device and the RTIME pin is connected, it shows real

emulation. It will be displayed as Emulation time.

- If you are using an OCD device or an OCD Il device without the RTIME pin connected,

then the emulation time calculation uses the FAKE clock input value. In this case, the

message is shown as ‘If Xin is x.xxMHz, Emulation time =.’

\BO\
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2) Breaks tab

: This tab lists the set breaks. If you are using an OCD Il device, refer to Set data break too.

Output o x

Break sets

- PC break : 0x00051

- PC break : 0x00054

- PC break : 0x00054

- PC break : 0x0007F

- PC hreak - Q00086

- Byte break : 0x11 of CODE, 1bytes
- Byte break : 0x53 of 5FR, 1bytes

OCD-II only

H 4 » M| Status . Breaks, TaBZ

Figure 3-73 Output Window : Breaks Tab
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349 Source View

This view shows a text file or source code file with each line numbered. The data displayed in the view

is not editable, and each tab shown is sized as four spaces.

If the Symbol file has already been loaded, the Source file will display the line numbers and real
addresses combined as shown in the screenshot below.

/"" demo.c x| v

void main()
{

0
3 (0

M @

0.0 WDIMR = 0x00;

MR DR N

A =0;
DEL =

y
=

0 00

0x12;

=l
DN DN

Sl LN WD N D N WD WO e

CO M=t (n 1 by b0

test_xdata = 0;

test_data_char = 0;

test_data long = 0;

test_xdata = 0; —
test_xdata2 = 0;

test_xdata3 = 0;

test_xdata_short = 0;
test_xdata_long = 0;

[

cl=H-NMollol=H=No]
G = T o R SR TS L R S S N

DD DoOD DD

CwooOooo

e e

test_xdatad = 0;
test_xdataS= 0;
/ /by nakwon v

< i ; )

oo
|
=

~n
30

Figure 3-74 Source View Window

* If you double click the left mouse button on an address, the disassemble view is refreshed

to show data in that address.
* Lines assigned a program counter break are highlighted in blue.

* Right-clicking opens a sub-menu shown below:

Find Text [T}
Find Mext... (M)
Goto line # ()

Figure 3-75 Sub Menu

The shortcut keys are T, N, and G.
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1) Find Text (T)

: This finds your specified text in the file and colors the result.

Text input dialog box

Text to find |

S

Figure 3-76 Find

2) The following example shows that all occurrences of the search text are colored in red:

demo.c X ] -

0_oos1 SN
294
0_0054 test_xdate = 07
296
00058
0_005R
0_005E
0 0068
0_00&7
0_00&E
0_006F
00075
T 305
0_007F
00084
308 //by nakwon
0_0086 test_port_temp = 1;
0_00EE test_counter_temp = 0;
311
0_0090 Test_countd = 0;

4| i | 3

Figure 3-77 Searched Text

3) Find Next... (N)
: This finds the next occurrence of the search text downwards (or upwards). If the debugger

could not find the text, it shows the following message box:

[ ocp2_dbg_vs2010 [

[Q] Finding string is empty

Figure 3-78 Message Box
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4) Goto line # (G)
: This takes you to your desired line in the text file. Selecting this will prompt you to type in a

decimal line number.

Get decimal number

Range 1 ~ 522 ke

E

il

Cancel

e

Figure 3-79 Get Decimal Number Dialog
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3.4.10 Global Variable View

This view shows and allows editing global variables of the source code.

Global var. X
fofe
Type Attrib MName Walue Address

Figure 3-80 Global Variable View

1) Add global variable ( [#] )
: Add global symbols to this view. This button is disabled when the symbol information is

empty.

Global variable add / remove dialog X

ACC ~
ADCM

ADCM2

ADCRH

ADCRL

BCCR

BITR

BODR

BUZCR

BUZDR

CDRO

CDR1

CDR2H

CDR2L v

Add Close

T == e e S

Figure 3-81 Global Variable Add Dialog

You can add a global symbol in one of the following ways:
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* Double-click on the symbol name you want to add.
» Select the variable and click Add.

* Type in the symbol name and click Add.
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2) Remove global variable ( =] )
: Remove global symbols from this view. This button is disabled when the symbol information

is empty.

Global variable add / remove dialog X

ACC A
ADCM

ADCM2

ADCRH

ADCRL

BCCR

BITR

BODR

BUZCR

BUZDR

CDRO

CDR1

CDR2H

CDR2L v

Add Close

L et e

Figure 3-82 Global Variable Remove Dialog

You can remove a global symbol in one of the following ways:

* Double-click on the symbol name you want to remove.
* Select the variable and click Remove.

* Type in the symbol name and click the Remove.

3) Values

: In this view, values are displayed as hexadecimal, decimal, or binary numbers.

¢ Bit variables: 0 or 1
* 1-byte variables: Hexadecimal, decimal, or binary numbers
* 2- or 4-byte variables: Hexadecimal or decimal numbers

* Arrays/pointers/structures: 2-byte values. These are pointer values and not data.
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Note: Array data is not supported: If you want to use array data, you will need to use a Keil

plug-in.
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Global var. X
[# =]

Type Attrib Name Value Address

BIT BIT f_Flicker 1 0x21.0
pointer XDATA  g_longArray 0xF522 (62754) 0x39
unsigned char SFR IEN1 0x0 (0 : 0000_0000b) 0x9E

Figure 3-83 Global Variable View

4) Edit

: Double-click on the data area that you wish to edit, and the following dialog box will open.

0x8F

ex_Hex) 0x1234 [ Modify |

ex_Dec) 1234

Canr_el

Figure 3-84 Edit Dialog

Available data formats include:

* Binary: Bit variable only. The input value is 0 or 1.
* Decimal: Decimal number (ex: 12345)

* Hexadecimal: Hexadecimal number (ex: 0x1234)

5) Set break

: This function is available only to OCD Il devices. Double-click on data in the window to set

or remove a data break. Double-clicking on an already set data break will pop up the dialog

box shown below.

Once a data break is set, its address field is colored in blue. Refer to the Set data break

section for details.

Access break dizlog

=X=)

‘ Change break ‘ ‘ Remave break ‘

Cancel

Figure 3-85 Access Break Dialog
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6) Real time monitoring
: This function is available only to OCD Il devices. In general, a developer cannot see the
target device’s internal data. But, the OCD Il interface supports data monitoring even while
the CPU is operating.
Real-time monitoring of global variables Is possible because global variables occupy fixed
addresses. For the same reason, local variables cannot be monitored in real-time as they

use stack or volatile addresses.
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3.4.11 Local Variable View
This view shows and allows editing local variables of the source code.

Local var. x
MNo information

Type Attrib Marne Walue Address

Figure 3-86 Local Variable View

1) Add/remove local variable
: Adding or removing local variables in this view is processed automatically by the debugger.
If the program counter value is in a local function, the view shows the local function’s name

and its variables.

W twe x| -
106 // Tagkagdispatcher
107 void ...em void) .
108 function name
109 DWORD 4i:
110 WORD offset;
111 DWORD  DevDescrlen;

0
13 WORD IntDescrAddr;

WORD ExtDescriddr:

// Initialize Global States

Sleep = FALSE: // Dis=
Rwuen = FALSE: // D
Selfpwr = FALSE: // Di:
GotSUD = FALSE; // Cle

// Initialize user device
ID_Inicz():

// The following section of code j
// Since the SUDPTRH and SUDPIRL e
// table, the descriptor table m=us
// The 4K demo tools locate all ¢¢
// The descriptor table is relocat
// to be located in external memo:
pDeviceDacr = (WORD)sDeviceDscr;

pDeviceQualDscr = (WORD)izDeviceQus
pHighSpeedConfigDscr = (WORD):HLig
pfullSpeedConfigDscr = (WORD)&Full
pStringDscr = (WORD)&StringDscr;

L) »

Figure 3-87 Example : Program counter is located at 0_02A4 of main (void)
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The view, in this example, then shows function : MAIN and its local variables as shown

below:
Local var. X
Function : MAIN
Type Attrib Name Value Address
unsigned long  IRAM i 0x0 (0) Ox3E
unsigned int IRAM offset 0x100 (256) 0x6
unsigned leng  IRAM DevDescrLen 0x0 (0) Oxd2
unsigned leng  IRAM j 0x0 (0) 0x46
unsigned int IRAM IntDescrAddr 0x0 (0) Ox4A
unsigned int IRAM ExtDescrAddr 0x0 (0) 0x4C
Figure 3-88 Example : Function main
2) Values

: In this view, values are displayed as hexadecimal, decimal, or binary numbers.

e Bit variables: 0 or 1

1-byte variables: Hexadecimal, decimal, or binary numbers
* 2- or 4-byte variables: Hexadecimal or decimal numbers

* Arrays/pointers/structures: 2-byte values. These are pointer values and not data.

Note: Array data is not supported: If you want to use array data, you will need to use a Keil
plug-in.

3) Edit

: Double-click on the data area that you wish to edit, and the following dialog box will open.

ex_Hex) Ox1234
ex_Dec) 1234

Figure 3-89 Edit Dialog

Available data formats include:

e Binary: Bit variable only. The input value is 0 or 1.
* Decimal: Decimal number (ex: 12345)

* Hexadecimal: Hexadecimal number (ex: 0x1234)
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4 Keil Plug-in
4.1 Basic Features

Keil PK51 (Professional Developer kit) includes the pVision debugger.

The pVision Debugger from Keil supports simulation using only the user's PC or laptop, and
debugging using the target system and a debugger interface. pVision includes traditional features
such as simple and complex breakpoints, watch windows, and execution control as well as

sophisticated features such as trace capture, execution profiler, code coverage, and logic analyzer.

Using the Keil plug-in, you can work with the ABOV E-OCD Il interface on the pVision Debugger. The
ABOV E-OCD Il interface fully supports the Keil Vision IDE. ABOV’s target driver is seamlessly
integrated with the Keil debugger, allowing Keil C51 users to work in the Vision environment without

switching between the Keil compiler and ABOV’s external OCD software.

[ Blinky - p¥ision

fle Edt View Progect Fgsh Debug Peppherals Jools SVWCS  Window Hep

XY SRR W 8- WX XYW b Lo SO
B apey o OREEGSID- 2.6 8- 8. 2. -
Frogect v @ X Dasmsembly
= & WorkSpace ~ ' Min Time Max Tirs Range Gt Zoem
= ::- CH60Ims 207015 s | 2000000s | 0100000s [
= £ Servdator EC
= &5 Startup Code A A
# STNIZF10x5 2 c N |
= if (AD_scaled f= Al I\ {
= £ Fixsh Opeors OA 4287 CMP o, | 34 |
(3 STMI2F10x0% oc 0oos 3K oxo \/
= £5 Retarges AD_scaled ex = AD = ; “/‘
. 3mmc IXDS00070E 463Z NTV 26,27 S EAL
= 3 Lbrary o — - 21000093
+ HLCD_@mc 5] 5
g >]KEIL -
= @ Intiaization & =
+ @) STHI2_re.c Todls by ARM z] = (o) Bnkyc A
= &3 Sowce v .V ® ispl ¢ adc_ink (vod)
+ (2 Binky.c . uv 4 * man {voud)
= & Documentation ~ Ision ® SysTick_Hander (wid)
) Abstract.be Integrated Development Environment = [J) Gpoc
=5 Gpio . ¢ man (vod)
= 14 Serudstor e differ ¢ S2Pressad (voud)
= &3 Startup Code Copyright © 1957 - 2005 Ked Seltwars, 2005 - 2009 ARM Ladt Al rghts resmrved @ S3Pressad (vod)
[#) STM3ZF10x 5 1 This product & prosected by LS and svarmazional hwe rgraph accor « [J LoD _dbec
= &5 Intoication = [3) Retarget.c
4 DSTNI2 rac & _sys_ext (nt retum_coc
= &3 Source AD ¢ _thywrch (nk ch)
« B Gpioc v _J ® ferror (FRE* )
< » & fgetc (FRRE* 1)
= — ﬂ & fomarfot b EnEs 0
Eproject I‘““":‘:"'U 2 < X
Commard w 8 x Cak Stk > 3 % Maemaryl - ax
L A | StackFrames | Vale/Address
) * man)
e a2 i <amemble >
ey # ADvsve | <iwisble>
Azalog (3.000000) sntezed. ¢ AD_scaled . | OuDOC00Q3E
LA “RSC_ConmvertedValue ~ ¢ AD_scaled | <imisbie >

3 £
>

1 T
A3810H BreakDisable BreskErable Breakdill || Gical Stack Lﬂma. [@.-.‘.m.x [,a;.,nku\J

Sarulition

Figure 4-1 Example : pVision4 Program
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411

Getting Started

The pVision Debugger provides two ways to debug your embedded applications:

1)

3)

41.2

Simulator

: WVision provides everything you need to quickly develop high-fidelity simulations that help
you test, debug, and prove the stability and quality of your software design. Before starting
the pVision Debugger, select Use Simulator from Project Options>Debug Tab to simulate

programs in the debugger.

Debugger

: WVision provides several interfaces to target hardware debugging interface (such as ULINK
and a variety of target monitors provided by Keil). Additional hardware drivers are provided
by target debugger hardware providers (emulator companies). Before starting the pVision
Debugger, select the target driver from the Project Options>Debug Tab to specify which

target interface to use.

Starting pVision Debugger (gl)
: When you click the Start Debug Session button on the toolbar, pVision starts the debugger

using the appropriate simulation or target debug driver.

User Guide

You can download the pVision manual from the Keil website.
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4.2

Keil Plug-in Setup

Setting up the Keil plug-in is easy; however, each step must be followed carefully.

421

Bind PK51

ABOV provides the Keil plug-in together with its debugging software installer package. The only thing

you need to do is editing the Keil PK51 configuration file.

1)
2)

3)

78

The file is named Tools.ini and located in the Keil folder, for example, C:\Keil.
You have to modify it with your editor application.

Find the word ‘TDRV’ and add as follows. Add TDRV and its number, file path, etc.

[C51]

PATH="C:\Keil\C51\"

BOOKO:HLP\Release_Notes.htm("Release Notes'", GEN)
BOOK1=HLP\C51TOOLS.chm("Complete User's Guide Selection",C)
TDRVO=BIN\MON51.DLL ("Keil Monitor-51 Driver")
TDRV1=BIN\ISD51.DLL ("Keil ISD51 In-System Debugger")
TDRV2=BIN\MON390.DLL ("MON390: Dallas Contiguous Mode")
TDRV3=BIN\LPC2EMP.DLL ("LPC900 EPM Emulator/Programmer")
TDRV4=BIN\UL2UPSD.DLL ("ST-uPSD ULINK Driver")
TDRV5=BIN\UL2XC800.DLL ("Infineon XC800 ULINK Driver")
TDRV6=BIN\MONADI.DLL ("ADI Monitor Driver")
TDRV7="C:\Program Files (x86)\ABOV Semiconductor\OCD II
,—~debugger64\ABOV_OCD.DLL" ("ABOV E-OCD II dongle")
TDRV8="C:\Program Files (x86)\ABOV Semiconductor\OCD II
,~debugger64\ABOV_OCD BANK.DLL" ("ABOV E-OCD II banked")

Note :
If you are not using code banking, use DLL ‘ABOV E-OCD Il dongle.’
If you are using code banking, use DLL ‘ABOV E-OCD Il banked.’
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422 Add Flash Control to Your Project

Set your project options as shown in the following dialog box. Now, you can erase, read, or write the

code to your target MCU.

If you are not using code banking, use ‘ABOV E-OCD Il Dongle.

Cptions for Target 'Target 1 *
Device | Target| Output | Listing | User | C51 | AXS1 | LX51 Locate | LX51 Misc | Debug  Utilities |

Configure Flash Menu Command
(* Use Tanget Driverfor Aash Programming

ABOVOCD / OCD Il dongle - Settings | [ Update Target before Debugging

Figure 4-2 ABOV E-OCD Il Dongle

If you are using code banking, use ‘ABOV E-OCD Il banked.

\BO\
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Options for Target 'Target 1' X
Device | Target| Output | Listing | User | C51 | AXS51 | LX51 Locate | LX51 Misc | Debug  Utilities |

Configure Flash Menu Command
% Use Target Driverfor Flash Programming

Figure 4-3 ABOV E-OCD Il Banked
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423 Add Debugger Control to Your Project

Set your project options as shown in the following dialog box. Now, you can emulate and debug your
target MCU.

If you are not using code banking, use ‘ABOV E-OCD Il Dongle.’

Options for Target ‘Target 1' =
Device | Target| Output | Listing | User | C51 | AX51 | L5 Locate | LXS1 Misc Debug | Utilities |

" Use Samulator Settings || = Use: |[[ETIoenRReue IR ol ~| Settings

[ Limit Speedto Real-Time

Figure 4-4 ABOV E-OCD Il Dongle

If you are using code banking, use ‘ABOV E-OCD Il Banked.’

Options for Target 'Target 1’ *
Device | Target| Output| Listing | User | C51 | AXS1 | LX5I Locate | LX51 Misc Debug | Utilities |

€ Use Semustor o [T 50V OCD / OCD i barked Kafitas

™ Limit Speed to Real-Time

Figure 4-5 ABOV E-OCD Il Banked
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5 IAR 8051 GUI (Compiler and Debugger)

5.1 Basic Features

This user guide introduces a method to develop ABOV devices in the 8051 debugger of IAR (C-SPY)
environment.

* How to connect and detect the OCD/ OCD II/ E-OCD Il debugger.

* How to detect ABOV’s 8051 device.

* How to debug ABOV’s device.

This user guide describes restrictions under the 8051 debugger of IAR (C-SPY) environment.

» Compatibility according to IAR version

* Restrictions according to the number of Breakpoints that are built in ABOV'’s device.

5.2 USB Kernel Driver Installation

E-OCD Il Debugger

¢ Since the built-in HID of Windows is used, additional driver doesn’t need to be installed.

* Due to the use of the built-in HID, it can be used immediately after connecting to PC.

OCD/ OCD Il debugger

* It requires an installation of Kernel Driver on a PC.

* While operating the OCD Debugger Setup Program that is provided by ABOV, necessary

files are copied.

* You can refer to ABOV’'s OCD Debugger Manual for the information of the driver

installation.

* You can check the HW connection through the Device Manager on your PC.
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5.3

82

1)

2)

E-OCD Il Debugger User’'s Manual

ABOV’s SDK DLL Connections
SDK DLL

e SDK DLL is a Dynamic Link Library that is used for a development in the IAR Debugger

(C-Spy) environment.
¢ SDK: Software Development Kit
e DLL: Dynamic Link Library

* |AR selectively provides basic DLL only for some companies such as TI, Infineon, and

Segger.
* Products of other companies are connected by using Third Party Drivers.

e ABOV developed DLLs to support its debuggers and devices by using SDK sources of IAR.

SDK DLL compatibility between IAR versions

* |t needs to remember that IAR SDK DLL is compatible according to IAR versions.
* Causes: Problem of IAR itself, compatibility problem

¢ When the version of IAR Embedded Workbench is 8.0, ABOV_OCD_IAR_1010.DLL must

be used.

¢ When the version of IAR Embedded Workbench is 8.1, ABOV_OCD_IAR_1030.DLL must

be used.
* ABOV is under development for DLL that is compatible with current version of IAR.
* ltis expected that the DLL won’t be compatible with new version of IAR.
* SDK DLL and IAR operate only when they are the same version.

* You should check whether the DLL operates when the version of the installed IAR

becomes higher (or lower).
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5.4 IAR Project Settings
5.4.1 IAR Project Settings
1) Select ‘Options...’, then select ‘Debugger’.
2) Press ‘OK’ button to connect to ‘the Third-Party Driver.’

Options for node "test1” x

Categary: Factom Settings

General Options

Static Analysis
C/C++ Compiler
Assembler Setup  Images Extra Options Plugins
Custom Build
Build Actions Driver Eun to
Linker

Third-Party Driver ~ | main

Third-Party Driver y
Texas Instruments Exclude system breakpeints on

F52 System Navigator exit [ putchar [1getchar
Infineon
Segger J-Link Setup macros
Mordic Semiconductor [ use macre file
Mu-Link
ROM-Monitor
Analog Devices
Silicon Labs Device Description file
Simulztor [ Cverride default

$TOOLKIT_DIR$#configwdevicesw_genericwios052 ddf

Cance

Figure 5-1 Debugger / Driver Setting

542 IAR Third-Party Driver Settings
1) Select ‘Options...’, then select ‘Debugger’. Finally select ‘Third-Party Driver.’

2) Press ‘OK’ button to connect to an SDK DLL file provided by ABOV (Check the IAR version
for the compatibility of SDK DLL).

\BO\ 83

SEMICONDUCTOR



IAR 8051 GUI (Compiler and Debugger)

84

Optiens for node "test1”

Categony:

E-OCD Il Debugger User’s Manual

General Options
Static Analysis
C/C++ Compiler
Assembler
Custom Build
Build Actions
Linker
Debugger
Texas Instruments
F52 System Mavigator
Infineon
Segger Jdink
Mordic Semiconductor
Mu-Link
ROM-Monitor
Analog Devices
Silicon Labs
Simulator

Third-Party Driver

Factory Settings

7
AR debugger driver plugin

|H\‘corewbuiIdWDpSampIeDri\.rer‘-\‘ReIeaseJ-\‘ABO\-’_OC D_IAR_1030.dll

\,

[JLeg communication

cspycomm.log

Cance

Figure 5-2 Third-Party Driver /Setting
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5.5 Download Hex File
By pressing a debugging button ( ), you can proceed operations consecutively.

* Detect OCD/ OCD lI/ E-OCD Il debugger.

* For each debugger, select POR (Power-on Reset) for the series to which a target device
belongs.
OCD target series X

OCD Lite dongle found!
It supports OCDI & OCDII series!

Select target device series

(®) A/MCS5, 96 series {Default)
(O AMC4, 57 series

Select power source

(7) User set power
@ PC USE power

Cancel

Figure 5-3 OCD Target Series

If the target is turned off, a message box is displayed as shown below:
larldePm

Mo target device found.
Check your target system is powered on.
Try again 7 [Y/N)

oy | otlRM

Figure 5-4 Message Box

If the target is turned on, but an unregistered product is detected, a message box is displayed as

shown below:

larldePm X

Target not found !
Unknown or Un-registered device.

I
re

Figure 5-5 Message Box
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When the target is detected normally, a Hex File is downloaded into the Flash of the target.

If a target device has options,

* After downloading a Hex file, the corresponding option dialog for the device is displayed.

Example option dialog for MC96F8204 is shown below:

Configuraticn dialog X

[] code Read Protection

[ code wirite Protection
] Enable RESETE pin Close

[JEnable Spedific Area Write Protection

User ISP code area

7688 (0100 ~ 0x3FF)

2568 (0x100 ~ 0x1FF)

Configuration dump

0000 : AS 00 0D 28 00 F& 00 00
0008 : 5A A5 C3 00 00 Q0 00 00
0010: 00 00 QO 0O OO OO QO 00
0018 : 00 OO OO0 0O OO 00 00 00

Figure 5-6 Configuration Dialog
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5.6 Cautions for Debugging
Use the functions of IAR debugger without changes.

Remember only that the number of Breakpoints is limited.

@ test1 - 1AR Embedded Werkbench IDE - 8051 10.30.1 - X

File Edit View Projec Debug SampleDriver Tools Window Help

DOR@ & x®Wh o¢ m$ Q2% B >0 RO= GO NIl a-.
Workspace v 8 X | mainc x ~ | Registers 1 v B X Disassembly vax
Debug fo E ~] eew | ] [code
Files & . ; 0.7 Value Disassenbly ~
- v 3 0300 00003C 08 INC RO
B®testl - Debug 4 int testicint num; 000 000030 E6 HOU  h.@RO
5 int testz(int num); 000 00003E 3B ADDC & R3
2 000 00003F FB HOV  R3A
D testl dsi I " " 0202 000040 ES 81 MOV &SP
L B testl nap E it wainC void ) 0x10 000042 24 FD ADD A, #0ED
0200 000044 E8 HOV  RO.A
1 volatile unsigned int i, k, 1; oz Hooie 2 By R
12 K 076 000046 F6 HOV  GRO.A
13 0305 000047 08 INC RO
i o5 1) € 0295 000048 EB HOV  A.R3
@15 0C7 000049 F6 MOV GRO.A
16 1 4= testi(i);
i Lz testa 000044 ES 81 MOV A.SP
estl(i); 00004C 24 FF ADD & #0SFF
® 13 N PC 0x0057 00004E EB MOV RO.A
20 2 CYCLECOUNTER 23 00004F E6 MOV & RO
a2 L ke CCTTHERL 23 000050 Fh HOV  R2.A
= Jeturn o CCTIMERZ 23 000051 08 INC RO
SN o CCSTEP 1 000052 E6 HOV  A,@RO
= 000053 FB MOV R3.A
26 int testicint num 000054 12 00 E0 ICALL testl
278 ¢ 000057 84 08 v
28 int 1o 000059 8B 09 HOV  V1.R3
29 00005 ES 81 MOV A.SP
30 i=rumxz; < 5 00005D 24 FD ADD & #0=FD
3 return 1; 00005F  F8 HOV  RO.A
i Y Watch 1 vax 000060 ES OV A, @ROD
= 000061 25 08 aDD A,VD
34 int test2(int num) Expression  Value  Location 000063 F6 MOV @RO.A
i ) 0%0008  IData:0xCé 000064 08 INC RO
37 : k 00005  IData: 0xC2 000065 E6 MOV A @RO
Y 1= um o+ 000066 35 09 ADDC & V1
E return 1, 000068 F6 HOV  GRO.A
Pl 000069 18 DEC RO
o L7 1 4= test2{i);
000064 ES 81 HOV &SP
00006C 24 FF ADD A, #0SEF
00006E  E8 HOV  RO.A
00006F  E6 HOV & €RO
000070 Fk MOV R2.A
000071 08 INC RO
000072 E6 HOV  &,@RO
000073 FB MOV R3.A v
[tes < e > [« i i c s
Memory 1 ~ 2 X Debuglog vax
Golo Code ~| 1 G Log
U=0000 02 00 0= 00 00 00 &0 £b 12 00 17 12 00 03 75 d0 woa Tue May 14, 2019 11:11:58: IAR Enbedded Workbench 10.30.1 (C:\Pragran
0z0010 00 75 81 bf 02 00 09 5 81 24 06 £5 &1 5 91 24 .u.. E] Files (x86)\IAR Systens\Embedded Vorkbench §.1\8051\bin\8051proc.dll)
gxgggg gb gg 72 2"5) Ué gi g? 2'}23 E'g ﬂg ?5 gl gg fg gg ?g Woclh s Tus May 14. 2019 11:18:21: Losded debugee: D:“temp\IARSDSI_test\Testls
0x0040 5 81 24 fd £8 =a {6 08 b £6 =5 81 24 ff 18 b $ $ $§§“§;§"?}?§§}gd§} 18:22. Target esst
e e e e B & Tae May 14, 2019 11:23:01: Failed to sst breakpoint: Driver erzcr
020070 fa 08 =6 fb 12 D0 £6 8a 08 Bb 09 =5 £1 24 id 8 s
0x0080 =6 25 08 £6 08 =6 35 03 £6 18 o5 81 24 ff £8 =6 Baogadd v Builld Debuglog
Ready 1n 25, Col 15 System AP NUM OVR

Figure 5-7 IAR Debugger

After downloading a Hex file, it displays the number limit of the Breakpoints.
1) ABOV’s devices limit the number of built-in Breakpoints.

* The number of Breakpoints for each device is different.

* |t displays the number of Breakpoints available for developers, except for Breakpoints

used by IAR debugger.

laridePm *

Device name - MCSEF3204

Max. available break count is 5.
Please do neot exceed it during emulation.

Figure 5-8 Message Box
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It displays a warning message if a developer sets a larger number than the number of

available Breakpoints on the device.

* Breakpoint settings made after the warning message are ignored.

* Only by reducing the set number of Breakpoints, you can set up with new number.

larldePm *

Break count exceed !
You can use 5 breaks or less.
This device have 8 break logics internally.

- Two breaks are used by C-SPY debugger always.
- One break is used by C-SPY debugger STEP run.

3 0|
=01

Figure 5-9 Message Box
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5.7 SDK DLL Compatibility According to IAR Versions

Remember that SDK DLL compatibility is decided according to a version of IAR Embedded
Workbench.

1) Some of SDK DLL are not compatible if their Embedded Workbenches have different

versions.
2) As of 2019, ABOV supports the version 8.0 and 8.1 of Embedded Workbench.
3) Check the IAR version by following the procedure below:

e Start the IAR.
e Select ‘Help’, ‘About’, and ‘Product Info ..." in order from the menu.

¢ You can check the two versions in a Product Info window as shown below:

B " Product Info (overview) >
Product Version Close
IAR Embedded Workbench for 8051 IDE, induding .. § 10.30.1
IAR. Embedded Workbench shared components 8.1.4.5777 b i

Copyright 2002-2018 IAR. Systems AB.

Figure 5-10 Version Check
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6 Appendix: E-OCD Il Isolator Interface

The E-OCD Il isolator interface is designed to prevent power collision between the Host PC and target
hardware:

* The operating voltage ranges between 2.8-5.5 V. This is slightly higher than the regular
OCD/OCD Il interfaces.

¢ The rest are the same as the OCD and OCD Il interfaces.

Figure 6-1 E-OCD Il Isolator

Caution :

Be cautions when using a transformer-less target power supply
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Revision history

Revision history

Version Date Description
1.0.0 Jun. 28, 2019 | Document created
1.0.1 Sep. 29, 2020 | New Format Document created.
1.0.2 Oct. 20,2020 | Added contents of E-OCD II
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