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Section 1
Introduction
Congratulations on your purchase of the Atmel ATOCD51 emulator. The purpose is to
provide designers with a reliable way to load and debug new Atmel AT8xC51
microcontrollers.
11 Overview

AT890CD-01 User Guide

This document describes the ATOCD51 emulator system along with the associated
Windows® software. This system is designed to allow an easy connection to Atmel
AT8xC51 microcontrollers and uses the USB interface connection to PC platforms
(standard USB B plug to A plug cable).

The software package is fully integrated into Keil® pvision IDE.

This user guide acts as a general getting started guide as well as a complete technical
reference for advanced users.

Figure 1-1 . ATOCD51 emulator system
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Introduction

1.2 Glossary

System: The ATOCD51 emulator system.

OCD:

On-chip debug, ability to access internal ressources of microcontroller to help in

firmware development.

Target: The Atmel AT8xC51 device to be debugged.

1.3 ATOCD51 emulator Features

The ATOCDS51 emulator provides the following features:

B ATOCDS51 emulator system:

USB B plug interface

6-pin ribbon cable with OCD connector
System green LED

Target orange LED

Error red LED, indicating incorrect connection between the emulator and the
target.

Hardware rescue jumper (inside the case)
Powered by the USB port

B Atmel ATOCDS51 Plug-in for KEIL for pvision

Uses standalone installer
Allows code download to target
Visualizes memory areas and SFRs

Standard debug features: step by step, hardware breakpoints on all memory
areas (SFR, internal RAM, XRAM, Code)

Unlimited number of software breakpoints
Freezes or not peripherals when breakpoint occurs
Wakes up from sleep modes

Trace buffer with record of last 8 non sequential executed addresses with high
level source rebuild

Trace triggers and break on trace buffer full
Halt from user or internal reset sources

1.4 Supported targets

The current ATOCD51 emulator supports the following targets:
B AT85C51SND3x Multimedia products
B AT89C51RE2 products

1-4
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Section 2

Installing the ATOCD51 emulator

2.1 Prerequesites

AT890CD-01 User Guide

Before installing the ATOCD51 emulator software, make sure the following programs
are installed:

KEIL pvision 2 or 3

-
o

!_ P
Java Run Time environment (1.5 or above) — - (right-click logo)

Java

Atmel FLIP revision 3.0.5 or above: See Atmel web site for free download
www.atmel.com . Check regulary for new updates as this can add new features or fix
some issues.

2-5
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Installing the ATOCD51 emulator

Then, run the AT890CD-01 installation package for KEIL pvision:
Atmel_Keil_OCD_Install.EXE and follow the installer:

Setup Atmel OCD Add On Component V1,24

Welcome to Keil p¥izion3

Releaze 6/2006 A m El
. J

Thiz SETUP program inztallz:
Atmel OCD Add On Component ¥1.24

Thiz SETUP program may be uzed to update a previous product installation.
Haowever, pou should make a backup copy before proceeding.

It iz recommended that you exit all wWindows programs before continuing with SETUP.

Follow the instructions to complete the product installation.

| MHext = Cancel |

B Accept software license agreement

Setup Atmel OCD Add On Component ¥1.24

License Agreement

Pleaze read the following license agreement carefully. A m El
I

To continue with SETUP, wou must accept the terms of the License Agreement. To accept the
agreement, click the check box below.

et
SOFTWARE LICENSE AGREFEMENT
Important- Read carefully
Thls 15 a lega]lj.r binding agreement between Atmel Corporatmn mn:ludmg its
PR, FRRE: S, [N = v LR | B, SO | S, B 7 | R | L W P SR n - - -
[v | agree to all the terms of the precedlng Licenze .-’-‘-.greement
Meut > | Cancel

7688B-8051-08/07
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Installing the ATOCD51 emulator

B Choose the KEIL installation directory

Setup Atmel OCD Add On Component ¥1.24

Folder Selection

folder.

Select the falder where SETUP will install files. ‘ m El
I

SETUP will iniztall pivizion3 in the following folder.

To inztall bo this folder, press 'Mest’. Tao install ko a different folder, press ‘Browse' and select anather

D estination Falder

C:hEeil

Browse ..

<< Back Cancel

B Fill the customer information and perform the complete installation

Keil p¥isiond Setup completed

pizion Setup has perfformed all requested operations successiully.

[v Show Feleaze Motes,

| Finizh | Cancel

AT890CD-01 User Guide

B See troubleshooting section if some issues occur during this operation: Section 7

ATMEL
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Section 3

Configuring the
ATOCDS51 emulator

This chapter describes how to configure the ATOCD51 emulator in the KEIL pvision
interface to download and debug application code. It also describes system connection
with target.

3.1 Connector definition and target connection

Figure 3-1 . Recommended AtmelAT8xC51 target OCD connector

VCC Target 1| o o|2 PSEN/ISP
GND  3[]o o4 OCDT
RST 5/ O O|6 OCDR

Note 1: OCDT and OCDR are the pin names for the serial debug interface on the target.
These lines on the ATOCD51 emulator system have to be connected point to point to
the lines on the target.

Note 2: For AT8xC51SND3x devices, the PSEN/ISP pin is not used and will be left non-
connected. ISP entry is done using both OCDT & OCDR pins.

Note 3: If a wrong connection is made between VCC Target and GND lines, the error
red LED turns On. Then, connection must be removed and ATOCD51 emulator system
unplugged from PC.

3.2 LEDs definition

AT890CD-01 User Guide

Green System LED : Always blinking when USB connection with PC is done. Can slow
blink when programming the target. If stop blinking more than 2s, systems is hanged
and must be unplugged and replugged.

3-8
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Configuring the ATOCD51 emulator

Orange Target LED : On when target is connected and since there is target power

supply, Off in other cases.

Red Error LED : Hardware power consumption detection : On when wrong connection
(e.g ground to Vcc, etc...). Unplugged your OCD system from target connector and

check the OCD connector pins definition.

3.3 Install ATOCD51 emulator USB Windows driver

AT890CD-01 User Guide

B Plug the ATOCD51 emulator system on a Windows PC

In the Driver Installation Wizard dialog, select the folder: KEIL\C51\AtmelUsbOcd where

the atusbocd.inf file is located.

B A new serial COM port appears in the ports section of the Device Manager with the
following name: OCD USB Virtual COM (COM<#>). This number is used in the Atmel

ATOCD51 Plug-in for KEIL configuration.

E;; Device Manager

J Action  Wiew |J4- -h| |@ |J

t;‘ Batteries

(-3 Computer
[+ Disk drives
g Display adapters

F-£%) DVDYCD-ROM drives

--ﬁ Hurnan Interface Devices
-2y IDE ATAJATAPI contrallers
--@} IEEE 1394 Bus hiost contrallers

@ Keyboards

Manitors

- B8 MNebwork adapters

- PCMCIA adapters

- Ports (COM & LPT)

----- (y‘ Communications Port {COM1)
----- & ECP Printer Part {LPT1)

----- & Toshiba BT Part (COM10)
----- ¥ Toshiba BT Port (COM11)
----- & Toshiba BT Part (COM12)
----- o Toshiba BT Port (COM13)
----- & Toshiba BT Port (COM14)
----- ¥ Toshiba BT Port (COM20)
----- & Toshiba BT Part (COM21)
----- ¥ Toshiba BT Part (COME)

----- & Toshiba BT Port (COMT)

§|--CIH1 Sound, video and game controllers
R T [

ATMEL
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|

----- ¥ 0D USB virtual COM {COMS) <———— New COM port

3-9
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Configuring the ATOCD51 emulator

3.4 Configuring ATOCD51 emulator under KEIL pvision

B When creating or launching a project on KEIL pVision, the project environment looks
like the following:

Load code Project Start / stop
into product settings debug session

l‘f'_}_d_HZ - p\ision2

File Edit ¥ieN Project Debug Plash Peripherals Tools SWCS  Window Help

AEH as|:g...
2 2 ¥ XKlTaget 1

Project Workspace - x |
=51 Target 1 | - [=]
El-£5 Source Group 1 THC DPTR
=t main.c JC Pdata

—_ MOy @R0, A&
comFFu e': SIME Common
config, PData: MOV @R0. 4
QcSird2. b Common :

schedule.h

- scheduls.c
[ uart_drv.c ——
[ led_task.c I 4 I I wvoid taslk_=2_init(wvoid)
- led_drw.c 1 3 G
[ io_task.c T state = = del ;
[ inkerrupt.c ;: JLLI
Skartup.a51l % i
Init.as1 %% %nt
- demo_x2_task, *% G
) ol sl | ==

*% task x? — task xZ2 demo

”_r b
B Gl midais WaRs

3-10 A_ IIIIEL@ AT890CD-01 User Guide
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Configuring the ATOCD51 emulator

First select the project settings and choose the appropriate ATMEL MCU in the

device list:

Options for Target 'Target 1'

Device | Targetl Dutputl Llshngl CAH1 | 451 | BL51 anatel BL&1 MISCI Dehugl thlhhesl

Database Ilieneru: CPU Data Baze j
Vendor  Atmel
Device:  ATBICHISNDT ™ Use Extended Linker [L51] instead of BL51
Family: MCS5-51 I™ lise Extended Sssemblen (X5 instead of 457
] ATBICT0S ;I 8051 Microcantraller with MPEG I/1]-Layer 3 Hardwired Decoder,
[ ATR3ciostu 2304 Bytes of Intemal RAM, B4K Bytes of Code Memon,
. 4F. Byptes of Boot Flash Memory, ISP, U5SE 1.1 controller,
[ ATBacast | |PLL.IDE/ATAPI 2 Ch 1046k ADC. BKHz (3 tue bit)
L1 ATBIC40ET 2 16-bit Timers, wDT. UART, SFI
] ATBACH

] ATBICE1
-] ATBICEICCO3
] ATBICEIED2
-] ATB3CH1ID2
-] ATBICHIRC
-] ATBACEIRC2

4

Cancel Defaults

— If the device is not listed in your KEIL pvision release, select another Atmel

MCU : AT89C51RD2/ED2 for

AT85C51SND3x.

ATMEL

I )

AT89C51RE2 and AT89C51SND1 for

3-11
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Configuring the ATOCD51 emulator

B To download the application code into the target, use
the “Load button”: e

This loader has to be configured in the KEIL pvision interface:

For AT89C51xE2 products the loader is based on “batchisp.exe”, the command
line program delivered with Atmel FLIP software.

— First select the “options for target” in the KEIL pvision interface.

— On the Utilities tab, choose external tool for Flash programming and type
“batchisp.exe”. Depending of FLIP/Batchisp release, you have either to
browse the installation folder of the FLIP/Batchisp software, or only type
“batchisp.exe” if the path is known.

— Add in the parameter field the following configuration:

Options for, Target *Target 1° E|

Device | Target | Output | Listing | C51 | 451 | LX51 Locate | LX51 Misc| Debug ~ Utiltes |
Configure Flash kenu Command

" Use Target Driver for Flash Programming

| = r
Init Fle: o] e |

(+ |Jse External Tool for Flash Programming

Command: |E:'\F'rogram Files*"ATMEL\FLIP 3.0.5%bin\batchl zp. exe

Arguments: |-device ATOCDTARGET -hardware R5232 -port COMS -baudrate 13200 -ocd C51 -operation memar

QK | Cancel | Defaults | Help

-device ATOCDTARGET -hardware RS232 -port COMx -baudrate 19200 -ocd C51 -
operation memory memory# loadbuffer %H PROGRAM
— COMx will be replaced with the COM number given during OCD USB

Virtual COM installation, see section 3.3 Install ATOCD51 emulator USB
Windows driver.

— memory# will be replaced by 14 for ATB9C51RE?2 targets

example for OCD USB Virtual COM port 5 with a AT8B9C51RE?2 target:

-device ATOCDTARGET -hardware RS232 -port COM5 -baudrate 19200 -ocd C51
-operation memory 14 loadbuffer %H PROGRAM

Note: Choosing to run the loader independently, will give you progressing information
about the download. You should check this option.

Note: The Batchisp command line are not case sensitive

Note: If path for Batchisp is hard written in the Utilities tab of target settings, do not
forget to update it when updating Flip/Batchisp software.

3-12 AImEl AT890CD-01 User Guide
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Configuring the ATOCD51 emulator

For AT89C51SND3x products, please refer to firmware packages and their

OCD setup. These products use a specific loader.

B To start and stop a debug session, you have to use the “debug button”: @

The debugger has to be configured in the KEIL pvision interface:

— First select the “options for target” in the KEIL pvision interface.

— On the Debug tab, choose “Atmel USB OCD Driver” as debugger for the
current project.

Options for Target ‘Target 1°

" lse Simulatar

IV Load Applicat
Initialization File:

Device | Target | Dutput | Listing| C51 | 451 | L¥81 Locate | Lx51 Mise  Debua | wties |

Sefiings || @ Use: [atmel USB OCD Diiver -]

X

Settings |

[ Limit Speed to Real-Time

ioh at Startup v Run ta mainf)

Restare Debug
v Breakpoinl

o e |

Session Settings

ts W Taolbox

v wiatchpaints & PA

Keil Monitor-51 Driver

kel 15051 In-System Debugger
MOM330; Dallaz Contiguous Mode

p_ .L.oac! LPC300 EPM Emulator/Programmer

Initializatig ST-uPSD ULINK Driver

,— Infineon *C800 ULINK Driver
AD1 Maritar Driver

Infineon DAS Client for <C200

Restorg

W Taolbox

Iv Breakpoints
I~ wWatchpaints

v temary Display v temary Display
CPU DLL: Parameter: Drriver DLL: Parameter:
[seosioLL | |seostDLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
DP51.0LL | PATED2 |TPs1.0LL | PATED2
ok | Cancel | Defaults | Help

— Check “Load application at start up” and “Go till main” options

ATMEL

I )
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Configuring the ATOCD51 emulator

3-14

— Then, select the “Settings” for the Atmel USB OCD Driver:

Target Setup E|
Comm Port Settings Cache Options
Wirtual COM:  |Com & - W Cache Data

OCD Connection W Cache Xdata

@ C51Sid © CBIM  R51 ¥ Cache Code

Orn WatchDog Reset Firmiware Wersion
[~ Restart Target 200k
Stepping in Intermupt Routine Freeze Timer on Breakpoint
[ Enabled To +| [ Freezed

Debug Log File
[ Create C:Memphatkocdlog. bt

Ok, | Cancel |

Choose the appropriate Virtual COM port in regards of section 3.3 Install
ATOCDS51 emulator USB Windows driver.

Choose the OCD Connection: C51 Std for ATB9C51RE? targets, C51 Mix for
AT89C51SND3x targets.

Check the Cache options for Data, Xdata and Code (to avoid KEIL interface to
read code, xdata and data memory at each step, only when changes occur)

When a Watchdog reset occurs, the debugger allows to restart or to halt the
target, this can be chosen on the above check box.

When the ATOCD51 emulator system is connected to the PC, you can read
the actual firmware release.

When doing step by step, stepping into interrupt routines can be enabled or
disabled on the above check box

Each timer & PCA can be either frozen or kept running when a the target is
halted (user halt, watchdog, breakpoints ...). Select the appropriate timer
which must be frozen when target is halted and check the box.

— Alog file can be generated for support

Alm l AT890CD-01 User Guide
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Configuring the ATOCD51 emulator

3.5 Launching an AT890CD-01 debug session under KEIL pvision

ATMEL FLIP Command Line Interpreter

Prog>"C-“Program Files“~ATHEL~FLIP 3.8.5%bin“batchlsp.exe" —device ATOCDTARGET —hl’
ardware R5232 -powrt "COM3" -bhaudrate 19208 —ocd C51 —operation memory 14 loadbuf
fer "TestOCD_hex'" PROGRAM

Running bhatchisp B8.1.8_18 on Mon Mouv 28 13:15:59 2886

ATOCDTARGET — RS232 - COM3 - 19288

Parsing HER f
Programming memop BxA0000 Bx0@143

Summary: Total 9 Pazsed 9 Failed

AT890CD-01 User Guide

Once the set-up is completed, make sure to follow these steps before launching the first
debug session:

B Power target (USB or power supply)

Connect ATOCD51 emulator system to USB cable and to PC

Green LED must toggle on the ATMEL OCD system

Connect ATOCD51 emulator system to target on the 6-pin OCD header
Orange LED must light ON on the ATMEL OCD system

B Launch pvision compile and link the project, make sure the previous configuration for
OCD loader and debug session has been done properly

— For ATB9C51RE? targets, see ATMEL application note Code banking with
KEIL pvision, for specific banking configuration

— For AT8xC51SND3x targets, special consideration have to be taken into
account depending if code is with banking or not.

B Load application into target memory I i3

Note: If the target is AT8XxC51SND3x with banking system, specific Nand Flash ISP is
needed. See AT8xC51SND3x firmware packages and specific tools delivered
with.

— if Batchisp loader is run independently within the KEIL Flash programmer
interface, you will see the following Command window during the download
operation:

i.2.@
TestOCD._hex

Alm l 3-15
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Configuring the ATOCD51 emulator

— If the Batchisp loader is not run independently, the result of download will
appear in the Build window of KEIL pvision interface.

*|"C:~Program Files~Atmel~FLIP 3.0.5%bin“batchisp.exe" -device ATOCDTARGET -hi
Running hatchisp 0.1.0.10 on Fri Wov 17 17:10:30 Z00O6B
ATOCDTARGET - REZ32 - COMS - 18200
Device selection. ... et iiin e e nn PASS
Hardware selection..........c.coouinn. PASS
Opening port. ...t e e e e e e et e e e e e PARE
Initializing OCD. .. ... i e e FASS
Svnchronizing target. ... o oo i oo oo ot PARE
Feading Bootloader version............. PARE 1.2.0
selecting Memory. .. ... oo oo i oo PARE

z|Parsing HEX file......... .. ... PARE testRR: HEX

EPTrogramming MemMoT ... v v v n v eeesesnnn- PASS 0z00000 0z0089D

E Summary:  Total o Passed H Failed 0O

Note: Reading the Bootloader version is irrelevant for the Batchisp loader, a fail result
of this operation is not critical for the other operations.

B If the “load operation” succeeds, then press @ to start debug session:
— PC Cursor comes on first instruction in main() function as shown below:
woid main (void)

{
## Set S5FR page Clock
B Hou =et_sfr page clock();

<o Set clock mode to X2 mode
Clk_=et_=2 modef )

— PC Cursor shows first instruction in assembly on Disassembly window:

32: void main (wvoid)
33:
34: </ Zet ZFRE page Clock
35 Meu_set_sfr_page_clock():
36
3 s Set clock mode to X2 mode
oo :0x431E Dzco SETE FPS0(0=CO.0)
38: Clk_set_=z2_mode();
39:
40: <4 Zet oscillator freguency to optimise powe
C:0x4320 438F01 ORL LCDSTA (0x8F) , #0x01
41: Clk_set_woscillator();
42:
43: < Zet interuptions mode
C:0x432 438F18 ORL LCDSTA (0x8F) , #g_uf_addr_f
44: Int_enable();
45:
46: <7 Init our timers
47: #warning NO TIMER IN THIS PROJECT
48: »~ timer_init_timer():
49:
50 <7 Init cur differents mailboxs : one for th
C:0x4326 D2AF SETE EA(0=zA8.7)
BT &5 2 . 7 o

main.c | canfig.h I wirtual_rmem... @ Dizassembly I

3-16 Alm l AT890CD-01 User Guide
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Configuring the ATOCD51 emulator

3.6 Working within an AT890CD-01 debug session under KEIL pvision

B On left hand side: a register view give low level information about product state:

Project Workspace - x
[Praj P |

Fiegister WValue I
=l Regs
....... 0 000
....... H 000
....... 2 %00
....... A 100
....... 4 %00
....... 5 100
....... i 0x01
....... & 100
E_] ..... S}'S
....... 8 000
....... b 000
....... p 120
"""" dptr 0=0012
"""" PC & 0x0030
[ paw 0=00
"""" ppzoh =01
= Pawer & System Manage...
i peon %30
"""" psta 0=01
"""" ausrl 0=00
"""" vhat 0=00
"""" IYETE Oxfb

Files @Regs ||nBooks I

B Standard Debug actions can be performed using the following buttons:

halt step next
execution over statement

JJE"IEléF} ﬁ{/{’ﬂ*{}w’/
T ﬁ

resetthe  run code step run
target from cursor into to cursor

3.6.1 Breakpoint management

B Default breakpoints: —
— When you choose 9 button to halt execution
When stack overflows
When watchdog reset occurs
When target external reset button is pressed

Notes: 1. When watchdog breakpoint occurs, user must apply a reset to the target, by
clicking on the reset button of the KEIL interface. If this is not done, Watch-
dog reset is still active and will occur again when running or doing step by
step. User can also choose to reset automatically the target once watchdog
reset occurs by selecting the check box “restart target” on Watchdog reset
breakpoint in the OCD target settings.

AT890CD-01 User Guide Alm l 3-17
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Configuring the ATOCD51 emulator

B Setting breakpoints:

— Code breakpoints are set/removed by double clicking on the code line or with
the following buttons:

enable/disable
breakpoint

set/remove kill all enable/disable
code breakpoint  breakpoints  all breakpoints

Code breakpoints can be either hardware breakpoints (addresses comparators)
or software breakpoints (1-byte TRAP instruction executed in place of existing
opcode).

2 hardware breakpoints are available while an infinity of software breakpoints can
be set.

— Setting complex breakpoints on any target memory plans:

Based on the 2 hardware breakpoints available (addresses comparators), much
more complex breakpoints can be set:

These breakpoints can be on data, xdata, sfr memory plans, on read or write
access by choosing the “Breakpoints...” configuration window from the “Debug”
menu:

ifid_x2 - pvision2 - [C:\work'ocd'\fpga',d_x2'main.c]

@ File Edit Wiew Project |Debug Flash Petipherals Tools SWCS Window Help
;i% = E ﬁ | % @Start,fstop Diebug Session Chrl+FS
®(EHOP PR B =

R |EL @ s o

Project Warkspace - '{_}l Step Cver i
Register Malue £53 Stap out of current Function Chl+F11

* } Run to Cursor line Chrl+F10
° Stop Runming Esc

Iimer

aints...

i Insert/Remaove Breakpoint
e rd DKDD@_ 'll_ kp.
! D00 ﬂ EnatilefDisatle Breakpoint
Disable All Breakpaoinks

1 % Eill Al Breakpoints terru

= Sys o¢ Sheaw Mexk Stakernent
....... = 0+00
....... 5 0400 &2 Enable/Disable Trace Recording

{}E Wiew Trace Records

....... PC ¢ Ox0g [emorsy [Map, ..
[ paw Ox00 Performance Snalyzer. ..

Inline Assembly...

Function Editor {COpen Ini File)... 2

3-18 A_ IIIIEL@ AT890CD-01 User Guide
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Configuring the ATOCD51 emulator

The following window appears:

Breakpoints e SFR breakpoint
I

Current Breakpoints: read access

data breakpoint
write access

——__ code breakpoint
fetch access

Aocess 7~
Espression: | FHed wie | | T xdata breakpoint
o [0 %ize: e read/write access
Command: I I — I” Okjects

Define I Kil Selected Kl sl | LCloze I

These complex breakpoints are set by writing under Expression field:

Syntax is the syntax used by KEIL:

Examples:

d:0x20 for data breakpoint

d:0xA0 for SFR breakpoint (P2)

i:0xAO0 for idata breakpoint

x:0x100 for xdata breakpoint

€:0x1000 for code breakpoint

b02:0x8500 for code breakpoint in bank memory 2

Read or Write access or both can be chosen in the check boxes on the right hand side.

Notes: 1. The above window only shows type of possible complex breakpoints. Only
2 hardware breakpoints are available at the same time. If no complex
breakpoints are defined, first two code breakpoints will be hardware, all
other code breakpoints will be automatically set as software breakpoints. To
set complex breakpoints, it is then recommended to remove all set break-
points first, place the complex breakpoints and then place the code break-
points.

AT890CD-01 User Guide Alm l 3-19
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Configuring the ATOCD51 emulator

3.6.2 Trace management

Trace is made of 2 types: “Build-in Trace”, non intrusive and powerfull but limited in size
and “Intrusive Trace”, which needs to be added in the application code as “printf’
equivalent.

Build-In Trace

Build-In Trace is based on the record of the last 8 branches which have occured during
code execution. When execution is halted, trace is reconstructed based on these last 8
branches.

B Trace buttons:

REC |
HrE
-
113

h

Enable/disable View trace
trace recording records

B Trace view is done on the Disassembly view in gray color:

32: woid main [void) B
-7 C:0x431E Dzco SETE PPS0(0xC0.0)
38: Clk_set_z2 mode();
-6 C:0x4320 438F01 ORL LCDSTA(0x8F ), #0=01
41: Clk_set_oscillator():
=05 C:0x4323 438F 18 ORL LCDSTA(0x8F ) ,#y_ub_addr first block font(0x18)
44: Int_enable(]): =
-4 C:0x4326 D2AF SETB EA(0zA8.7)
51: mail_init_mailbox():
=3 C:0x43258 124413 LCALL mail_init _mailboxz(C:4413)
48: wold mail_init mailbox (void)
-2 C:0x4413 22 RET
54: Mou set sfr page default(]):
=il C:0x432B D2C1 SETH PPE1(0xzC0.1)
57: scheduler():
3 0x432D 0243E8 LIMP scheduler(C:43E8)
177: U8 mail_send_event (Ul6 evt_id, Ul6 param)
C:0x4330 ABOS Mo R3.,0x05
C:0x4332 ARD4 Mo RZ2,0=z04
178: {
179: <+ Push an svent towards the MMI
180: ~ For that case, we need to integrate inside the eventId, the
151: < id of the MMI task hecause that our politic to send only _I;I
»

|

main. o | configh | wirtual_mem @ Dlsassembl_pl

You will then see on this window the history code executed since the last 8 branchs.
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Configuring the ATOCD51 emulator

Intrusive Trace

Intrusive trace is based on specific routines in the user code which output strings or data
through the debug interface. These messages are visualized in the KEIL “command
window”. The routines behaves from a user point of view as simple “printf” routines.

B You must first add in his KEIL project the “debug.h”, "debug.c* and “trace.c” files

B Then, C modules where intrusive traces will be done need to include “debug.h” file
and add the following define with ENABLE or DISABLE to activate or not intrusive
trace:

#define _TRACE_ (ENABLE)

B You must then use the following functions:

void trace( const U8* str);
void trace_hex( U8 val);
void trace_u8( U16 val);
void trace _ul6( U16 val);...

Examples in user code:
trace(“value in hex of variable: temp\r\n®);

trace_hex(temp);

B Assert routine:

Between all available routines in debug.h/debug.c files, the assert routine enables to
hang the execution code when accessing to a non expected code area. This uses the
TRAP instruction to halt the target.

Then, C modules where assert feature will be done need to include “debug.h” file and
add the following define with ENABLE or DISABLE to activate or not assert:

#define _ASSERT_ (ENABLE)
Example in user code:
assert(Expression);

will lead to the following execution if “Expression” is false:

— hangs the code execution (while(1))

— outputs in the KEIL “command window” the source file as well as source line
where assert occurs.

Notes: 1. When code is executed without OCD active, all assert will behave as a NOP
instruction.
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Configuring the ATOCD51 emulator

3.7 Updating ATOCD51 emulator firmware

B A new AT890CD-01 plug-in may contain an updated version of the USB dongle

3-22

firmware. Once a debug session is initiated, the plug-in reads the ATOCD51
emulator system firmware version and prompts you with an update dialog..

0CD Information |

USE interface firmware updake is necessary . Do you want to proceed?

If this is the first ATOCD51 emulator system firmware update, Windows will detect a
new USB peripheral.

The ATOCD51 emulator system enumerates in DFU class (Device Firmware
Upgrade).

You must then choose the FLIP software installation folder (e.g: most of the time
C:\Program Files\Atmel\FLIP x.y.z) and select in \usb directory the specific driver:
usb_dfu.inf

See Batchisp user’s manual in the Help menu of FLIP Software for more details on
the Batchisp usage.

Once this driver is selected, the DFU <class appears under
AtmelDFU/AT89C5130/AT89C5131

L, Device Manager

File  Action Wiew Help

S 2 A <Ra

=B PCNTI094
-8 Atmel DFL
ATECS130/ATE0C5131
_‘5 Computer
g Disk drives
Q Cisplay adapters
i DVDYCD-ROM drives
=% Floppy disk contrallars
g Floppy disk drives
{8 Humnan Inkerface Devices
=) ICE ATASATAPI controllers
‘s Kevboards
Y Mice and other pointing devices
& Monitors
—-E& Mebwork, adapters
BE& Broadcom Metxtreme 570 Gigabit Controller
B8 Cisco Systems YWPM Adapter
= Ports (COM & LPT)
S Communications Port (COM1) USB virtual Port COM

o ECP Printer Port (LPT1)
1. 8 Demcaccnve

DFU peripheral

e e g o o o B

No more OCD
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Configuring the ATOCD51 emulator

In case of the update firmware has failed, please check the following :

Is the system green led still blinking or not ?

- if blinking the above updating firmware procedure must be performed again.
System must be first unplugged then plugged again to the PC.

- if led is off, this means the OCD system still under “update mode”. In this case, run
then the Update_Firmware.bat file located in the KEIL installation folder:
KEIL\C51\AtmelUsbOcd.

Once the operation is completed, the green LED must blink again. The system has
been updated and ready to use.

- In case of the Update_Firmware.bat file leads to an error & the green system LED is

still off, this issue could be due to former installations of FLIP software with different
USB driver for Firmware Update. See Appendix A for details & procedure.

B Manual update for ATOCD51 emulator system firmware:

This must be done only if a new firmware release has been delivered separately
from an Atmel ATOCDS51 Plug-in for KEIL or if the ATOCD51 emulator system does not
function. (unable to connect to the target and the system green led does not blink).

See troubleshooting section if some issues occur during this operation: Section 7

— Unplug the ATOCD51 emulator system from the target & the PC.
— Open the ATOCD51 emulator system box and close the rescue jumper SP1

— Plug the ATOCD51 emulator system to the PC, the system green led must be
off.

— If first time firmware update, see above for finding the proper USB driver

— Run then the Update_Firmware.bat file located in the KEIL installation folder:
KEIL\C51\AtmelUSBOCD

— Once the operation is completed, open the rescue jumper, close the box,
unplug and plug again the ATOCD51 emulator system to the PC

AT890CD-01 User Guide AImEl 3-23
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Section 4

Limitations

B Need to load first the application code before starting a debug session, this is not yet
done automatically.

B When debugging a AT85C51SND3x product in banking mode, the number of
software breakpoints is limited to 16. No limitation on software breakpoints when non
banking mode for AT85C51SND3x products or on AT89C51xE2 products

AT890CD-01 User Guide 4-24
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Section 5

New features

The following features are added since the 1.30 revision of the Atmel ATOCD51 Plug-in
for KEIL linked to the 2.0.6 revision of OCD dongle firmware

B Full chip erase of ATBI9C51RE? target when target is locked. When accessing to a
target which is secured, the OCD dongle will perform a full chip erase operation prior
to connection.

AT890CD-01 User Guide 5-25
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AT890CD-01 User Guide

Section 6

Features Not Yet Implemented

The following features already supported by ATOCD51 emulator firmware, still need to
be added in the Atmel ATOCD51 Plug-in for KEIL:

B Trace triggers and break on trace buffer full

The following features are neither supported by ATOCD51 emulator firmware nor by the
Atmel ATOCD51 Plug-in for KEIL:

B Warning information about crypted code on AT8XC51SND3x target. Debug session
on crypted code can not be possible and will not.
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Section 7

Troubleshooting Guide

Figure 7-1 . Troubleshooting Guide

Problem

Reason

Solution

The system green LED is not
blinking

ATOCDS51 emulator system is
not conneted to PC

Verify connection to PC

Debug session has not been
terminated properly or target
connection has been removed
during debug session

- close KEIL debug session, unplug and plug again the
system and see if system green LED is blinking again.

No crystal on the target board

Add crystal on target board

ATOCDS51 emulator system
could be in update firmware
mode

- the update firmware operation is on going, then wait
system green led for blinking again

- unplug and plug again the system and see if system LED
is blinking again.

- a manual firmware update has been done and rescue
jumper must be removed on the emulator board, system
must be unplugged and plugged again.

- system has gone into update mode but firmware update
fails, see in this troubleshooting section : “Batchisp
command has failed when upgrading the OCD
firmware”

The target orange LED does not
light when connecting to a target

Target is not or incorrectly
connected to the ATOCD51
emulator system

Check target connections. See section 3.1 Connector
definition and target connection

Target is not powered on

Power the target and check again that green LED is
blinking and orange LED is ON

AT890CD-01 User Guide
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Problem

Reason

Solution

Target is not answering when
starting a debug session

Target is not or incorrectly
connected to the ATOCD51
emulator system

Check target connections. See section 3.1 Connector
definition and target connection

Target is connected but hot
unplugged has been done

Close pvision session, unplug and plug again the
ATOCDS51 emulator system, cycle power on target

No crystal on the target board

Add crystal on target board

No power on the target board

Power on the target board

OCD system drives the reset
pin of the target to enter into
OCD mode

Make sure the reset circuitry will not disturb the control of
target’s reset pin

In case of secured target
(locked bit set), the OCD
system can not connected to
the target. A full chip erase
must be performed to enable
any debug session. OCD
systems then drives PSEN pin
to enter into product bootloader
(AT89C51RE2) to make this full
chip erase.

Make sure no specific circuitry on PSEN can disturb the
control of target's PSEN pin

Target is connected but hot
unplugged has been done

Close pvision session, unplug and plug again the
ATOCD51 emulator system, cycle power on target

Could not open COMS

ATOCDS51 emulator system is
not connected to the PC

Connect the ATOCD51 emulator system to the PC

Cannot connect to OCD target:

OcdlnitTarget Message g|

On some laptops, due to the
USB OCD driver, same COMx
could be present twice: 2
COMS for example could be
listed in the Device manager;
Port COM & LPT section

Connect the ATOCD51 emulator system to the PC on
another USB port.

Moving from 1 USB slot on a
PC to another leads to opening
a new OCD virtual port COM

Open the Device manager on the control panel to see
the new COM port assign to the Atmel OCD system.
Then, make sure that KEIL OCD settings take into
account this new COM port : Target settings/Debug &
Utilities for loading target from OCD system.

upgrading the OCD firmware

Batchisp command has failed when

The USB DFU driver for OCD
dongle has not been installed

properly

See FLIP Software installation and user’s manual

See Section “Updating ATOCD51 emulator firmware”,
page 22

The USB DFU driver for OCD is
still the former used by Atmel,
under Jungo

See Appendix A in Section 9 for special move from USB
DFU Jungo to Atmel
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Problem

Reason

Solution

Batchisp command has failed when
downloading code application into
target

The USB OCD Virtual COM
port driver for OCD dongle has
not been installed properly

See Section “Install ATOCD51 emulator USB Windows
driver”, page 9

The path for Batchisp program
is not know in the environment
variables

Check path content in the Control Panel, System folder,
Environment, Advanced tab, then Environment
variables. In the User variables, check the path variable.
This must have the FLIP software path included.

The command line for Batchisp
in the “Utilities” tab of the KEIL
target settings, has been reset
to the default KEIL command
line. This default command line
is usually used for using
Batchisp program thru
bootloader and not thru OCD
dongle

See Section “Configuring ATOCD51 emulator under
KEIL pvision”, page 10, to write the proper arguments in
the Batchisp argument’s line to work with OCD dongle

Read bootloader version failed when
using command line Batchisp for
code download into AT8B9C51xE2
target

Bootloader version information
is irrrelevant when using the
OCD dongle

Do not take care about this reading error.

Cannot debug invalid code or
secured code on AT85C51SND3x
product

Code inside the product is
secured or incorrect

- check in option.h file if the define BANK_DECIPHER is
set to ENABLE

- check if code has been properly loaded

Software breakpoint occurs at 0x100
code address on AT8XC51SND3x
target

Specific breakpoint
management only for banking
mode with AT8XC51SND3x
targets

Check if the project uses code banking.

If yes:
- check that “Code banking” check box is selected on
the “Target” tab of target settings
- check in option.h file if the define CODE_BANKING is
set to ENABLE

If no:
- check that “Code banking” check box is not selected
on the “Target” tab of target settings

- check in option.h file if the define CODE_BANKING is
set to DISABLE

Code breakpoints do not work
properly in banks on
AT8xC51SND3x target

Specific breakpoint
management only for banking
mode with AT8XC51SND3x
targets

As these breakpoints are managed internaly by the
ATOCD51 emulator firmware, number of code
breakpoints in all banks are limited to 16

Whole project has not been
reloaded into Nand Flash and
pvision code differs from code
in the target

Reload the code in Nand Flash using the
Music_player_ISP PC software.

AT890CD-01 User Guide
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Problem

Reason

Code breakpoints do not work
properly in banks on AT89C51RE2
targets

Banking method does not
followed Atmel banking
application note for
AT89C51RE2 targets

application note

Change banking method according to the Atmel

Error when setting breakpoint on
static variable:

pvision3 x|

& Breakpoint definition error

KEIL interface issue

Can be work around by setting the breakpoint using the
“breakpoint” configuration in the “debug” menu and enter
the address of the static variable. See Section “Breakpoint
management”, page 17

Can set or remove code breakpoints
while target is running, but not taken
into account. See msg below

Breakpoints set or remove
operation is only taken into
account when target is halted.

KEIL allowed to fix this but this can be used with the
ATOCD51 emulator.

Do not set or removed breakpoints when target is running,
this could lead to unconsistent behavior. When this occurs,
exit debug session and restart the session

7-30

Breakpoint Error

Setting or clearing breakpaints while the application is running is not possible!
The selected breakpoint remains setjcleared until the application is started again.

x|
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Section 8

Technical Specifications

B System Unit

B Operating Conditions
— VOltage SUPPIY e 3.3V from USB bus

B Connections

— USB CONNECION ... e e e e e e e e e e e e e eeeeenes B receptacle

— USB COMMUNICALIONS ..coeeeiiiiiiiiiiiiiiieee e Full speed speed

— Target connection ..........ccccceeeeiiiiiiiiiiinnnn. Ribbon cable with HE10 6-pin header

— Inside BoxX JUMPET .......oevveereeernnns Rescue jumper for system firmware upgrade
B LEDs

— REd LED ...coooiiiiii, Error LED when wrong target connections

— Green LED ..., System LED blinking when system is running

— Orange LED..Target LED lighting ON when target is connecting to OCD system

AT890CD-01 User Guide 8-31
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Section 9

Technical Support

For Technical support, please contact 8051@atmel.com. When requesting technical
support, please include the following information:

B The PC operating system and the version/build

Which target 8051 device is used (complete part number, device marking : date code

and lot number)

The target voltage and the clock frequency

The clock source and the target fuse setting when FLASH device

The banking mode: the code is with or without banking

The hardware revision of the ATOCD51 emulator system, see sticker on the bottom

side of PCB

The ATOCD51 emulator system firmware revision, accessible from the “Target
setup” window: See section 3.4 Configuring ATOCD51 emulator under KEIL pvision

The KEIL suite version numbers as well as Atmel ATOCDS51 Plug-in for KEIL: In the
Help menu, choose About pvision:

About pVision3

C Connpiler: C51 Exe

| Pizion3 V333
@: Copyright [c] K.eill Elektronik GmbH / Keil Sofbware, Inc. 1995 - 2006

Toolchain Path: C:AReilCETABINY

V8052

Azzembler: 451 Exe Y8.00b
Linker/Locator: =51 Exe Y4.09

Librarian: LIB*51.Exe W4.24

Hex Converter: OHXE1.Exe W1.36b

CPL DLL: 58051.0LL Y308

Dialog DLL: DPS1.0LL Y2480

Target DLL: Atmel)sbOcd\atkocd00. dil W24
Dialog DLL: TP&1.0LL Y2480

B The PC processor type and its speed

B A detailed description of the problem

AT890CD-01 User Guide
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Section 10
Appendix A

Upgrading the Atmel AT890CD-01 firmware when some FLIP
software versions below 3.0.0 have been installed.

When starting a debug session using Atmel AT890CD-01 under KEIL pVision, a pop-up
window appears if firmware upgrade is necessary on the OCD system.

This firmware upgrade is based on batchisp.exe program, - the command line
executable file of Atmel FLIP software -. It uses the Device Firmware Uprade USB class.

For customers who have previously used versions of Atmel FLIP software below 3.0.0,
USB DFU class was supported by 3rd party vendor called Jungo.

Since Flip 3.0.0, DFU class is now supported by Atmel and named ATMEL DFU

Proceeding to a firmware upgrade of the Atmel OCD system with a FLIP version above
3.0.0, when customers have used former version of FLIP, will fail.

Please follow the procedure to make sure that the upgrade will be done properly :
1.Launch the debug session to start the upgrade firmware

OCD Firmware Lipdate Information [%|

pdating the ATOCDS1 emulaktar Firmmware is necessary and requires a specific driver to be installed.
I the required driver is not present on wour system, the installation wizard will ask For the USE driver location.
The USE driver location is the fusb Falder of the Flip package,

Do wou wank bo proceed?

2.Then Select “Yes”, the “batchisp” program is launched in a command window and fails
: the command window exits and the green system LED of OCD system stops blinking.

AT890CD-01 User Guide 10-33
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3.The USB DFU driver must be changed from Jungo to the new Atmel one : Open the
Device Manger in the Windows Control Panel and check that Jungo is listed with

ATMEL AT89C5131/30 device.

£ Device Manager

File  Action Wiew Help

m 58 @

a=ma

=& PCTZ053

ﬁ. Batteries

'y Computer

g Disk drives

§ Display adapters
it DWDYCD-ROM drives

o s [ A

{8 Human Interface Devices

+-i=%) IDE ATAJATAPT controllers
+|-ay IEEE 1394 Bus host controllers

--E& Jungo

R ATEOCS ] 30/ATECS151

+-e Keyvboards

+ "_'_} Mice and other pointing devices
[ - .

10-34
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4.Right click on the AT89C5131/30 device and select “Update driver” :

Lipdate Driver. ..

ATMEL

I )

Disable
Uninskall

Scan for hardware changes

Properties
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5.In the Hardware Update Wizard dialog, select the "No, not this time" option.
Click Next >

Hardware Update Wizard

Welcome to the Hardware Update
% wizard
Windows will zearch for current and updated software by

[oaking on vour computer, on the hardware installation CO, or on
thie ‘Windows | pdate Web zite [with pour permisgion).

Read our privacy policy

Can % indows connect to Windows pdate to search for
zoftware?

() Yes, this time only
() %es, now and every time | connect a device

Click Mest to continue.

Meut » II Cancel

6.Select the Install from a list or specific location option. Click Next >

Hardware Update Wizard

Welcome to the Hardware Update
Wizard

Thiz wizard helps pau install saftware far;

ATBICE130/AT2ICHT I

Zg'i\;l If your hardware came with an installation CD
= or Hoppy dizsk, insert it now.

Wwhat do pou want the wizard to dao?

) Install the software automatically [Fecommended)
{(®xinstall from a list or speciic location [dvanced)

Click Mext to continue.

Mest » l[ Cancel

AT890CD-01 User Guide Alm l
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7.Select the Don't search. | will choose the driver to install option. Click Next >

Hardware Update Wizard

Pleaze choose your zearch and installation options.

() Search far the best driver in these locations.

I1ze the check boxes below to limit or expand the default search, which inchides lozal
paths and removable media. The best driver found will be installed.

{(®)iDon't zearch. | will choose the diiver to install:

Chooge thiz option to select the device driver from a list. “Windows does not guarantee that
the driver you choogze will be the best match for pour hardware.

< Back “ Meut > ][ Cancel

8.Then select Have a disk ... :

Found New Hardware Wizard

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Mest. [F pou
have a digk that containg the driver pou want toinstall, click Have Disk.

Show compatible hardware

h odel
ATSACHT 20/AT 29051 31

& Thiz driver iz not digitally signed!

Tell me why driver sighing is important

¢ Back ” Mewt ][ Cancel ]

10-36 Alm l AT890CD-01 User Guide

I )

7688B-8051-08/07



Appendix A

9.Click the Browse button to navigate to the Flip \usb folder; it contains the INF file. Click
the OK button.

The pathname displayed here comes from our test machine; the actual pathname is the
one of the Flip package you have installed.

Install From Disk

= Inzert the manufacturer's inztallation disk, and then
*‘*’j ke sure that the corect drive iz selected below
ma ]
=

LCopy manufacturer's files from:

C:4Program FilessatmelyFlip 3.2.04hsb w

10. Click Finish

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard hasz finizhed instaling the software for;

% ATEICE130/4TEICHTH

Click Firish ta cloze the wizard.

Alm l 10-37
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The Device Manager updates and shows the Atmel device in the section Atmel DFU.
Please note that you may find your device under a section named LibUSB-Win32
Devices instead of the Atmel DFU one :

L Device Manager

File  Action Wew Help

M EHEE @ A4 =128

== pCnTZ053
-1 @ Abmel DFU

§9C5130/ATE9C5131

+

+

'y Computer
+l- e Disk drives

11.Then, execute the batch file : Update_Firmware.bat from the
KEIL\C51\AtmelUsbOcd directory :

B C:\Keil\C51\AtmelUsbOcd (=3
File Edit “iew Favorites Tools Help -:,'
@ Back - \_/I lﬁ /‘ ) Search H_T:‘ Folders v
Address |b ka5 1 AtmelshOcd 4 | 0

—_ TEX T D LTETTC
Folders 2 | LJ SKE *
|5 Documents and Settings ~ ¥ i
ip.lag
£
# [ Evk1100 ,-“ Log File Type
b FlexIm | s I 7 KB
= 12 Keil
=5 51 FIip.Iu:ug||.I|:k
LCK File
) Asm 0ve
23 atmelusboed
= BN Frow_wer1.bxt
[ cvs Text Document
[) Examples L kB
|=5) Flashran
2 Frow_werZ. kxt
El blp - = Texk Docurnent
[ INC = 1 KE
I 15051
L a Iic_ense.rtf
3 Mons1 = T;cl;gext Format
[ Mom390
) RtaTiny2 e TROUBLE_SHOOTIMG kxt
) v == | TextDocument
[C2) MentorGraphics = s
|5 MsOCache
[ Mss0L7
|5 oracle
() orCaD N
[C3) OrCaAD_Data | UisEiSEFSYS
) aaal | Syskem file
[T PADS Projects e EEE] | iyrs B
£ | 3 w

It will run “batchisp.exe” command line executable file in a command window to update
the firmware of the Atmel OCD system :

ATMEL
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ine Interpreter

C:~Keil~C51~AtmellshOcd>"hatchisp.exe" —device ATE?C5131 -hardware USB —operatio
n MEMORY FLASH onfail abort loadbuffer “atocdSiwv2.dat' ERASE F PROGRAM WSBU B8 S
TART HESET @

Running batchisp 1.1.8 on Mon Jun 18 17:27:47 28687

AT82C5131 — USE - USB-DFU

1.8.3

Par=z=ing DAT file atocdSiv . dat
Erasing
Programming memory

The OCD system is now updated properly, the KEIL pvision session can be launched
again and start.
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