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Section 1

Introduction

This document describes the MCU demonstration board included in AT89STK-03
Starter Kit dedicated to the AT8xC5122 & AT83C5123 Smart Card Reader
microcontrollers.

This board enables to test the microcontrollers by using demonstration software and/or
start the developement of applications.

1.1 Features The AT8xC5122 & AT83C5123 demonstration board provides the following features:
W Support of three packages :
- PLCC 68
- VQFP 64
— PLCC 28
B On-board configurable power supply using a low drop regulator powered by :
— an external power converter
— an external battery
— the USB interface

W |SO7816 Smart Card connector

® SIM Smart Card connector

B On-board reset, INT1, In-System Programming and USB detach switches
B EEPROM 24C256 socket for code storage

W Power, ALE, RS232 Rx /Tx, and 7 general purpose LEDs

W USB, SPI and RS232 hardware connectors

m Test points

B Two 48x2 headers

AT89STK-03 Hardware User Guide 1-1
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Introduction

Figure 1-1. AT8xC5122 & AT83C5123 Evaluation Board

Regulator Output
Voltage selection

Power Supply

Power config

Converter input

Fuse bypass

Fuse
9V Battery Input

Regulator bypass

Lab. Power
Supply input

SPI

=
.o

ALE Led

Crystal

E2PROM
location

1-2

Power Switch

Main Smart
Card

o

! SMART CARj
&

32vGeo Lcgo

WNI-02218058

Reset Switch

-
°

Fo SMPNR.

O
2-

RS232

uSB

Test Points
EA

SINISAN

SIM
Alternate card

INT1 Switch

ISP Switch

ATMEL

I )

AT89STK-03 Hardware User Guide

7609B-SCR-11/06



Introduction

Figure 1-2. Default Configuration : Component Side - Jumper Config
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Introduction

Figure 1-3. Default Configuration : Solder Side - Jumper Configuration
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Section 2

Hardware Description

2.1 Block Diagram

Figure 2-1. AT8xC5122 & AT83C5123 demonstration board components
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Hardware Description

2.2 Power Supply

2-6

The on-board power supply electronics enable various power supply configurations.

The power source can be:
— VBus from USB interface (USB connector)
An external power converter (9V DC connector)
9V Battery (9V BATT connector)
Laboratory Power Supply (LAB PWR connector)

The power source selection is done by means of a jumper. The jumper must be set
accordingly with the selected power source. The input of laboratory power supply is not
controlled by the jumper. This source is directly applied to the input of the low drop
regulator.

Any power supply (including the Laboratory Power Supply) can be turned on/off by
using the red switch (POWER). Once the power is established, the power LED (PWR)
becomes red. A low drop regulator is used to deliver a 3.6V or a 5V voltage.

The low drop regulator can be bypassed by means of “REG. BYPASS” jumper. In this
case the power source is directly applied on the MCU. Extreme care must be taken in
using this feature and it is recommended to use it only with a Laboratory Power Supply
perfectly stable and controlled.

The demonstration board is protected by a fuse soldered on board. In case the fuse
blows, it is possible to bypass it by adding a solder gout on the solder pad next to the
fuse on the component side of the board until its replacement. Once the fuse is
replaced, the solder gout must be removed from the bypass pad.

Table 2-1. Power supply specifications and configurations

Jumper
Position Power Supply | Min | Max | Unit | Comments

uUSB USB interface 43 | 55 Vv - Default configuration

- Applicable when CPU demonstration
board is used alone

USB_LMT | USB interface - Applicable when CPU demonstration
board is plugged in the C51 generic
board

- This configuration prevents the
electronics of CPU and C51 generic
board from drawing inrush currents from
USB interface

DC_IN External 7.0 9.0 \ Applicable when the board is fed by an
power supply external power converter

BATT Battery 6.5 9.0 \ Applicable when the board is fed by an

external battery

AImEl AT89STK-03 Hardware User Guide
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2.2.1

2.3
2.3.1

23.2

233

234
235

2.4

2.4.1

AT89STK-03 Hardware User Guide

Regulator Output
Voltage Selection &
Power On

Hardware Description

ﬁegulator 5utput Voltage

Power On/Off Selection
ON OFF 3.6V 5V
oy 3
(s2]

o [

=2 pd
o) e} 3 3

OFF
3.6V

The 3.6V output can be changed by means of R4 resistor (solder side). The output volt-
age equation is:
Vref

R4 = R3X ———
% Vout — Vref

Vref = 1.20V, R3 = 1IMQ

C51 Settings

INT1 Switch The INT1 switch can be disabled by removing the solder gout from the solder pad SW36
on the solder side of the CPU demonstration board.

EA Jumper

EA Jumper Description Comments
ON Code fetched from an external memory
OFF Code fetched from MCU'’s internal memory Default configuration

ALE led The ALE led reports the MCU state. It can be disabled by removing the solder gout from
the solder pad SW4 on solder side of the board.

Reset The push button is provided to generate a warm reset.

Crystal The 8 Mhz crystal can be removed in order to be placed next to the appropriate package
(PLCC68 or PLCC28). The load capacitors are disabled by default because the internal
oscillator of the MCU has been designed to work without them. However these capaci-
tors can be enabled by adding a solder gout on the solder pads SW34 and SW35 on the
solder side of the board.

Features

Description

LEDs Settings 11 LEDs are provided.

Name Color Description

PWR Red Power Supply status

ALE Green MCU activity status - This led is enabled by a solder gout on the solder pad SW4

LEDO Green General purpose led - Connected to P3.2 - Enabled by LEDO jumper

LED1 Green General purpose led - Connected to P3.4 - Enabled by LED1 jumper
ATMEL
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Hardware Description

24.2 USB Peripheral

243 SPI
244 RS232

2.4.5 SIM Alternate Card

2.4.6 PLL Filter

2-8

Name Color Description

LED2 Green General purpose led - Connected to P3.6 - Enabled by LED2 jumper or SW21
solder pad

LED3 Green General purpose led - Connected to P3.7 - Enabled by LED3 jumper or SW22
solder pad

LED4 Green General purpose qu - Connected to P4.3 (Only on PLCC68 / VQFP64 packages)
- Enabled by LED4 jumper

LED5 Green General purpose qu - Connected to P4.4 (Only on PLCC68 / VQFP64 packages)
- Enabled by LED5 jumper

LED6 Green General purpose led - Connected to P4.5 (Only on PLCC68 / VQFP64 packages)
- Enabled by LED6 jumper or SW25 solder pad
Serial Transmission Line Status - Connected to TXD / P3.1 - Enabled by SW28

X Green
solder pad
Serial Reception Line Status - Connected to RXD / P3.0 - Enabled by SW29

RX Red
solder pad

All the required hardware to develop a USB firmware is available and includes:

— a USB connector
— 2 test points D+ / D-

— a DETACH pushbutton which enables to connect / disconnect the pull-up on D+ and then to
simulate an USB Attach/Detach operation. This avoids removals and insertions of the USB

cable.

An SPI interface is available.

All the required hardware to manage a RS232C interface is available. Tx and Rx can be
connected to the LEDs (Rx and Tx) by means of SW28 and SW29 solder pads on solder

side of the board.
— 9 pin SUBD connector
— Transceiver MAX202

The following hardware is supplied:
— SIM connector
— power supply jumper

SIM PWR
5V power supply 3.3V power supply
5V 3.3V 5V 3.3V
B 8|

1. PLCC68/VQFP64

PLL Filter is composed by C7, C10, R9
2. PLCC28

PLL filter is composed by C25, R16, C26.

ATMEL
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247 EEPROM Settings

Hardware Description

This MCU demonstration board supports different versions of the AT8XC5122 and
AT83C23 microcontrollers:

- Flash versions

- CRAM versions

- ROM versions

and different versions of embedded bootloaders (DPW, DRV, DSU).

PLCC68 package is only available in CRAM version but it possible to have it function in
flash mode by adding an external 256Kb (32KB x 8) E2PROM on the 8 pin DIP socket. It
is possible to write protect the E2PROM by adding a jumper on the WP location.

The demonstration board is configured to work with parts implementing the latest ver-
sion of the bootloader (DSU or upper versions). If parts implementing older versions are
used, headers must be added on A0 ,A1, P36, P37, P42, P43 locations and the configu-
ration of the board must changed accordingly.

Table 2-2. E2PROM settings

Bootloader

Configuration of the board DPW DRV DSU
Jumper on AO Yes No No
Jumper on A1 No No No
Jumper on P36 Yes No No
Jumper on P37 Yes No No
Jumper on P42 Yes No No
Jumper on P43 Yes No No
Solder gout on SW18 No Yes Yes
Solder gout on SW26 No Yes Yes

Refer to bootloader datasheets for further information.

2.5 2 x 48 headers

AT89STK-03 Hardware User Guide

These headers support the optional C51 generic board.
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Section 3

Part Programming

This section applies only to versions AT85C5122, AT85EC5122 and AT89C5122. The
method to program the part depends on the version of the bootloader which is embed-
ded in a ROM memory. The bootloader version is defined by three letters which can be
found on the part marking.

Marking
- !‘___E!- DsuU Bootloader code
Part Number p 89C51220-IM =4
Date Code . 0349 AO2667U - _': Lot number
AT89STK-03 Hardware User Guide 3-11
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Part Programming

3.1 Bootloader DPW Ensure you are familiar with the DPW bootloader datasheet before programming the

3.141 ISP mode
(In System

Programming )

part.
Configure the MCU demonstration board following Table 2-2 on page 9.

When no E2PROM is connected to the MCU, the bootloader works automatically in ISP
mode. It waits for instructions coming from an external program like FLIP through serial
or USB interfaces. FLIP is a software interface which enables to communicate with the
bootloader in order to program the part by transferring the code in the internal CRAM

(volatile program memory) and execute the code.

Table 3-1. Programming the MCU with FLIP

Interface Perform the following actions Comments
UsSB DEMO BOARD CONFIGURATION - Any E2P connected to
- Set the POWER switch in OFF position C5122 prevents from
- Remove any E2P present on the DIP socket \'/:vlc_)lrllglng in ISP mode with
- Connect a USB cable between demo board and PC. If an RS232C cable is present, the USB )
interface is selected by default - DPW bootloader s
) } ) ) . supported by FLIP since

- Configure the power jumper accordingly to power source wich supplies the demo board version V1.8.8
- Set the POWER switch in ON position - Area from 7FFD to 07FFF
--> Result : PWR ON and ALE leds are switched on is reserved for bootloader
--> Trouble shooting : check if 8 Mhz quartz is correctly fitted configuration
PROGRAMMING PART
- Run FLIP
- Select part at8xc5122 for FLIP 1.8.8 or part at8xc5122_dpw for FLIP 2.x.x
- Establish an USB communication
---> Results :

- Bootloader Vers = 1.1.2

- DeviceBoot Ids = 02 00

- Start Application button becomes red
- Select Erase, Blank check, Program and Verify options if part is running for the first time, otherwise
just select Program and Verify
- Load the code file (Intel hex format) into FLIP buffer
- Click on Run button
- Click on Start Application button

3-12 AImEl AT89STK-03 Hardware User Guide
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Table 3-1.

Part Programming

Programming the MCU with FLIP

Interface

Perform the following actions Comments

RS232C

DEMO BOARD CONFIGURATION

- Set the POWER switch in OFF position

- Remove any USB cable connected to demoboard

- Remove any E2P present on DIP socket

- Configure the power jumper accordingly to power source wich supplies the demo board
- Connect a RS232C cable between demo board and PC

- Set the POWER switch in ON position

--> Result : PWR ON and ALE leds are switched on

--> Trouble shooting : check if 8 Mhz quartz is correctly fitted

PROGRAMMING PART

- Run FLIP

- Select part at8xc5122 for FLIP 1.8.8 or part at8xc5122_dpw for FLIP 2.x.x
- Select a RS232C communication

- Establish a serial communication with the appropriate COM number and a baudrate comprised
between 1200 and 38400 .

---> Results :
- Bootloader Vers = 1.1.2
- DeviceBoot Ids = 02 00
- Start Application button becomes red

- Select Erase, Blank check, Program and Verify options if part is running for the first time, otherwise
just select Program.

- Load the code file (Intel hex format) into FLIP buffer
- Click on Run button
- Click on Start Application button

3.1.2

Execution mode When the E2PROM is connected to ports P4.2 and P4.3 or P3.6 and P3.7, the boot-
loader works automatically in execution mode. At reset, it transfers the code from the
E2PROM to the internal CRAM (volatile program memory) and execute it. The E2PROM
must contain a valid code. As the bootloader does not support E2PROM programming
functions, the E2PROM must be programmed by external programmer or by a specific
code which is programmed in CRAM and which behaves as a bootloader. This code
programs the E2PROM by the code received from FLIP.

AT89STK-03 Hardware User Guide AImEl 3-13
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Part Programming

Table 3-2. Programming the E2PROM with FLIP

Interface

Perform the following actions

Comments

usB
interface

DEMO BOARD CONFIGURATION
- Set the POWER switch in OFF position
- Remove any E2P present on DIL8 socket

- Connect a USB cable between demo board and PC. If an RS232C cable is present, the USB
interface is selected by default

- Configure the power jumper accordingly to power source wich supplies the demo board
- Set the POWER switch in ON position

--> Result : PWR ON and ALE leds are switched on

--> Trouble shooting : check if 8 Mhz quartz is correctly fitted

PROGRAMMING EXTERNAL E2P
- Run FLIP
- Select part at8xc5122 for FLIP 1.8.8 or part at8xc5122_dpw for FLIP 2.x.x
- Establish a USB communication
- Select Program and Verify options
- Load c5122-at24c-loader-0_6_0.hex file
- Click on Run button
- Click on Start Application button
- Re-establish an USB communication
---> Results :
- Bootloader Vers =1.1.2
- DeviceBoot Ids = E0 00
- Start Application button becomes red
- Select Program and Verify options
- Load the user code into FLIP buffer
- Edit FLIP buffer

- Configure the area from 07FFD to 07FFF according to the wanted options (Refer to
bootloader datasheet). A common configuration is :

07FFD = FDh

07FFE = MSB (user code size)

07FFF = LSB (user code size)

- Select Whole buffer in buffer options menu (to program the whole buffer in the E2P)

- Insert an 24C256 E2P device into the demoboard’s DIP socket without switching off the
demo board, otherwise the loader code will be lost.

- Click on Run button (the loader running in CRAM programs the external E2P with the code
received fom FLIP)

- No need to click on start application

- Reset the MCU by means of RESET switch to execute the code programmed in the external
E2P. (If external E2P is present, the bootloader downloads the code from external E2P and
execute it)

DPW bootloader does not provide
E2P programming functions. It is
necessary to download and execute
a loader code into CRAM to
program the external E2P by means
of FLIP

3-14
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Table 3-2. Programming the E2PROM with FLIP

Part Programming

Interface Perform the following actions Comments
RS232C DEMO BOARD CONFIGURATION
interface

- Set the POWER switch in OFF position
- Remove any E2P present on DIL8 socket

- Connect a USB cable between demo board and PC. If an RS232C cable is present, the USB
interface is selected by default

- Configure the power jumper accordingly to power source wich supplies the demo board
- Set the POWER switch in ON position

--> Result : PWR ON and ALE leds are switched on

--> Trouble shooting : check if 8 Mhz quartz is correctly fitted

PROGRAMMING EXTERNAL E2P

- Run FLIP

- Select part at8xc5122 for FLIP 1.8.8 or part at8xc5122_dpw for FLIP 2.x.x
- Select a RS232C communication

- Establish a serial communication with the appropriate COM number and a baudrate
comprised between 1200 and 38400 .

- Select Program and Verify options

- Load c5122DPW-at24c-loader-0_6_0.hex file
- Click on Run button

- Click on Start Application button

- Establish a serial communication with the appropriate COM number and a baudrate
comprised between 1200 and 38400 .

---> Results :
- Bootloader Vers =1.1.2
- DeviceBoot Ids = E0 00
- Start Application button becomes red
- Select Program and Verify options
- Load the user code into FLIP buffer
- Edit FLIP buffer

- Configure the area from 07FFD to 07FFF according to the wanted options (Refer to
bootloader datasheet). A common configuration is :

07FFD = FDh

07FFE = MSB (user code size)

07FFF = LSB (user code size)

- Select Whole buffer in buffer options menu (to program the whole buffer in the E2P)

- Insert an 24C256 E2P device into the demoboard’s DIL8 socket without switching off the
demo board, otherwise the loader code will be lost.

- Click on Run button (the loader running in CRAM programs the external E2P with the code
received fom FLIP)

- No need to click on start application

- Reset the MCU by means of RESET switch to execute the code programmed in the external
E2P. (If external E2P is present, the bootloader downloads the code from external E2P and
execute it)

AT89STK-03 Hardware User Guide AImEl

I )

3-15

7609B-SCR-11/06



Part Programming

3.2 Bootloader DRV

3.2.1 ISP Mode

3.2.2 Execution mode

3-16

Ensure you are familiar with the DRV bootloader datasheet before programming the
part.

Configure the MCU demonstration board following Table 2-2 on page 9.
B CRAM version

The bootloader enters automatically in ISP mode with this version after power up or res-
set sequences and waits for commands from FLIP as there is no code available to run.
When the bootloader is running in ISP mode, the ALE led blinks.

B FLASH version

The ISP mode must invoked manually by holding down the ISP switch (P3.7=0) during
power up or reset sequences. When the bootloader is running in ISP mode, the ALE led
blinks.

B CRAM version

The execution mode must be invoked manually from FLIP. ALE Led remains on perma-
nently during this mode.

B FLASH version

The execution mode does not request specific action. The application code runs auto-
matically after power up or reset sequence. ALE Led remains on permanently during
this mode.

Notes: 1. The external E2PROM works only with the PLCC68 package. It enables to obtain a
flash equivalent solution as the PLCC68 is only available in CRAM version. For the
others packages, order the appropriate part as the E2PROM is implemented inside
the package.

2. The programming of internal or external E2PROM is automatically handled by the
bootloader.

AImEl AT89STK-03 Hardware User Guide
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Table 3-3. Programming with bootloader DRV

Part Programming

External

E2P Interface | Perform the following actions Comments

Not USB DEMO BOARD CONFIGURATION - DRV bootloader is supported
Present - Set the POWER switch in OFF position by FLIP since version V2.1.1
(ATB85 like) - Connect an USB cable between demo board and PC. If an RS232C cable is - DRV bootloader is unable to

present, the USB interface is selected by default

- Configure the power jumper accordingly to power source wich supplies the demo
board

- Set the POWER switch in ON position.
--> Result : PWR ON led is switched on and ALE led is blinking
--> Trouble shooting : Check if 8 Mhz quartz is correctly fitted

PROGRAMMING PART
- Run FLIP
- Select part at8xc5122
- Establish a USB communication
---> Results :

- Bootloader Vers = 1.2.0

- DeviceBoot Ids = 00 03

- Two start applications buttons are displayed in red colour :

- CRAM Start Application button (for at85¢c5122 parts)
- FLASH Start Application (for at89c5122 parts)

- Select Erase, Blank check, Program and Verify options if part is running for the
first time, otherwise just select Program and Verify
- Load the code file (Intel hex format) into FLIP buffer
- Edit FLIP buffer and check if configuration byte located at address 07FFD is
correct (Refer to bootloader datasheet) - Only security bit can be applied to this part
version
- Select Whole buffer in buffer options menu
- Click on Run button
- Click on CRAM Start Application button (FLASH Start Application is not
applicable)

differentiate CRAM and FLASH
parts. This is why two Start
applications are available. The
right start application must be
clicked accordingly to the used
part

- There are some areas reserved
for the bootloader. Refer to
bootloader datasheet.

AT89STK-03 Hardware User Guide
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Part Programming

Table 3-3. Programming with bootloader DRV

External
E2P Interface | Perform the following actions Comments
Present USB DEMO BOARD CONFIGURATION - Setting hardware condition
(AT89 like) | interface - Set the POWER switch in OFF position P3.7=0 during power on or reset
- Connect a USB cable between demo board and PC. If an RS232C cable is yvill force the bpotloader to enter
present, the USB interface is selected by default in ISP mode with FLIP
- Configure the power jumper accordingly to power source wich supplies the demo | ~ DRV booltloader supports E2P
board write functions to program the
o . external E2P.
- Set the POWER switch in ON position.
-- While holding down the ISP switch, press and release the reset switch to invoke " The area f|fom 07FFD 10 07FFF
’ can be configured by means of
the ISP mode FLIP’s GUI. It is recommended
(Note : don't miss this step as it is very important to work around a USB bug when | to check the configuration by
invoking the ISP mode) editing the FLIP buffer from
--> Result : PWR ON led is switched on and ALE led is blinking 07FFF to O7FFF
--> Trouble shooting : Check if 8 Mhz quartz is correctly fitted
PROGRAMMING EXTERNAL E2P
- Run FLIP
- Select part at8xc5122
- Establish a USB communication
---> Results : if a Software Security Error windows comes up, just click OK. This
windows just warns that the part security bit is activated. In this case, an erase
operation is mandatory before programming the part
- Select Erase, Blank Check, Program and Verify options
- Load the user code into FLIP buffer
- Edit FLIP buffer
- Configure the area from 07FFD to 07FFF according to the wanted options (Refer
to bootloader datasheet). A common configuration is :
07FFD = 08h
07FFE = MSB (user code size)
07FFF = LSB (user code size)
- Select Whole buffer in buffer options menu
- Click on Run button
- Click on FLASH Start Application button to execute the user code
- Check if E2P code is correctly executed after a power on or a reset operation
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Table 3-3. Programming with bootloader DRV

Part Programming

External

E2P Interface | Perform the following actions Comments

Not RS232C DEMO BOARD CONFIGURATION - Versions of FLIP equal or
present - Set the POWER switch in OFF position greater than 2.1.1 do not support
(AT8S3 like) - Remove any USB cable connected to demoboard RS232C interface for atBxc5122

- Connect a RS232C cable between demo board and PC

- Configure the power jumper accordingly to power source wich supplies the demo
board

- Set the POWER switch in ON position.
--> Result : PWR ON and ALE leds are switched on
--> Trouble shooting : check if 8 Mhz quartz is correctly fitted

PROGRAMMING PART

- Run FLIP

- Select part at88c51rc2

- Select a RS232C communication

- Establish a serial communication with the appropriate COM number and a
baudrate of 115200 baud

---> Results :
- Bootloader Vers = 1.2.0
- DeviceBoot Ids = 00 03
- Start Application button becomes red

WARNING : Don’t care about and don’t change the other available options
except the reset option close to the start application command

- Select Erase, Blank Check, Program and Verify options if part is running for the
first time, otherwise just select Program (Verify command is long to execute)

- Load the code file (Intel hex format) into FLIP buffer

- Edit FLIP buffer and check if configuration byte located at address 07FFD is
correct (Refer to bootloader datasheet) - Only security bit can be applied to this part
version

- Select Whole buffer in buffer options menu

- Click on Run button

- Select reset option (if this option is not selected, the user code is not executed)
- Click on Start Application button

device. A workaround consists to
select part at89c51rc2 and
RS232C interface.

- Bootloader DRV only supports
a baudrate of 115200 baud for
RS232C interface.
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Part Programming

Table 3-3. Programming with bootloader DRV

External

E2P Interface | Perform the following actions Comments

Present RS232C DEMO BOARD CONFIGURATION - Setting hardware condition
(AT85 like) | interface - Set the POWER switch in OFF position P3.7=0 during power on or reset

will force the bootloader to enter
in ISP mode with FLIP

- DRV bootloader supports E2P
write functions to program the
external E2P.

- Remove any USB cable connected to demoboard
- Connect a RS232C cable between demo board and PC

- Configure the power jumper accordingly to power source wich supplies the demo
board

- While holding down the ISP switch, set the POWER switch to the ON position.
--> Result : PWR ON and ALE leds are switched on
--> Trouble shooting : Check if 8 Mhz quartz is correctly fitted

PROGRAMMING EXTERNAL E2P
- Run FLIP

- Select part at88c51rc2

- Select a RS232C communication

- Establish a serial communication with the appropriate COM number and a
baudrate of 115200 baud

---> Results :
- Bootloader Vers = 1.2.0
- DeviceBoot Ids = 00 03
- Start Application button becomes red

WARNING : Don’t care about and don’t change the other available options
except the reset option close to the start application command

- Select Erase, Blank Check, Program and Verify options if part is running for the
time, otherwise avoidto select Verify command as it is long to execute

- Load the user code into FLIP buffer
- Edit FLIP buffer

- Configure the area from 07FFD to 07FFF according to the wanted options (Refer
to bootloader datasheet). A common configuration is :

07FFD = 08h

07FFE = MSB (user code size)

07FFF = LSB (user code size)

- Select Whole buffer in buffer options menu

- Click on Run button

- Select reset option (if this option is not selected, the user code is not executed)
- Click on the start application button to execute the user code

- Check if E2P code is correctly executed after a power on or reset operation
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Part Programming

3.3 Bootloader DSU

3.3.1 ISP Mode

3.3.2 Execution mode

AT89STK-03 Hardware User Guide

The DSU bootloader fixes a USB bug present in the DRV bootloader. Therefore the
DSU bootloader has the same features as the DRV bootloader.

Ensure you are familiar with the DSU bootloader datasheet before programming the
part.

Configure the MCU demonstration board following Table 2-2 on page 9.

B CRAM version

The bootloader enters automatically in ISP mode with this version after power up or res-
set sequences and waits for commands from FLIP as there is no code available to run.
When the bootloader is running in ISP mode, the ALE led blinks.

B FLASH version

The ISP mode must be invoked manually by holding down the ISP switch (P3.7=0) dur-
ing power up or reset sequences. When the bootloader is running in ISP mode, the ALE
led blinks.

B CRAM version

The execution mode must be invoked manually from FLIP. ALE Led remains on perma-
nently during this mode.

B FLASH version

The execution mode does not request specific action. The application code runs auto-
matically after power up or reset sequence. ALE Led remains on permanently during
this mode.

Notes: 1. The external E2PROM works only with the PLCC68 package. It enables to get a flash
equivalent solution as the PLCC68 is only available in CRAM version. For the others
packages, order the appropriate part as the E2PROM is implemented inside the
package.

2. The programming of internal or external E2PROM is automatically handled by the
bootloader
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Part Programming

Table 3-4. Programming with bootloader DSU

E2PROM | Interface

Perform the following actions

Comments

Not uSB
present

(AT8S5 like)

DEMO BOARD CONFIGURATION
- Set the POWER switch in OFF position

-- Connect a USB cable between demo board and PC. If an RS232C cable is
present, the USB interface is selected by default

- Configure the power jumper accordingly to power source wich supplies the
demo board

- Set the POWER switch in ON position.
--> Result : PWR ON led is switched on and ALE led is blinking
--> Trouble shooting : Check if 8 Mhz quartz is correctly fitted

PROGRAMMING PART
- Run FLIP
- Select part AT8XC5122
- Establish a USB communication
---> Results :
- Bootloader Vers = 1.2.1
- DeviceBoot Ids = 85 04
- Start application buttons is displayed in red colour
- The configuration of the firmware present on the device is displayed :
+ Boot Loader Jump Bit (checked=1, unckecked=0)
+ Lock bit (checked=1, unckecked=0)
+ Size bit (ckecked=1, unckecked=0)
+ User Code Lengh = size of the user’s code
Note : only lock bit parameter is applicable for this version of the part.

- If a Software Security Error windows comes up, just click OK. This
window just warns that the part security bit is activated. In this case, an
Erase operation is mandatory before programming the part

- Select Erase, Blank check, Program and Verify options if part is running for
the first time, otherwise just select Program and Verify

- Load the code file (Intel hex format) into FLIP buffer

- Click on Run button.

- Click on Start Application button or press the reset switch to execute the
code

Note : it is necessary to program the part after each power off as the CRAM
is a volatile program memory

- DSU bootloader is supported by FLIP
since version V2.2.0

- There are some areas reserved for
the bootloader. Refer to bootloader
datasheet.

This operating mode is applicable from
FLIP 2.4.0

85 means CRAM version
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Table 3-4. Programming with bootloader DSU

Part Programming

E2PROM | Interface Perform the following actions Comments
Present USB DEMO BOARD CONFIGURATION - Setting hardware condition P3.7=0
(AT89 like) - Set the POWER switch in OFF position during power on or reset will force the

- Connect a USB cable between demo board and PC. If an RS232C cable is
present, the USB interface is selected by default

- Configure the power jumper accordingly to power source wich supplies the
demo board

- While holding down the ISP switch, set the POWER switch in ON position
to invoke the ISP mode

--> Result : PWR ON led is switched on and ALE led is blinking
--> Trouble shooting : Check if 8 Mhz quartz is correctly fitted

PART PROGRAMMING

- Run FLIP

- Select part at8xc5122

- Establish a USB communication
---> Results :

- Bootloader Vers = 1.2.1

- DeviceBoot Ids = 89 04

- Start application buttons is displayed in red colour

- The configuration of the firmware present on the device is displayed :

+ Boot Loader Jump Bit (checked=1, unckecked=0)
+ Lock bit (checked=1, unckecked=0)

+ Size bit (ckecked=1, unckecked=0)

+ User Code Lengh = size of the user’s code

- If a Software Security Error windows comes up, just click OK. This
window just warns that the part security bit is activated. In this case, an
Erase operation is mandatory before programming the part
- Select Erase, Blank Check, Program and Verify options
- Load the user code into FLIP buffer
FLIP parses the hex file and automatically updates the buffer’s area from
07FFDh to 07FFFh - No operation is requested from the user, but the user is
free to change the default parameters set by FLIP :

+ Sizebit = 1

+ User Code Lengh = size of the user’s code
- Click on Run button

+ Boot Loader Jmp Bit, Lock bit, size bit and User Cod Length are
updated oln the GUI of FLIP after part programming and according to the
configuration set the FLIP’s buffer from 07FFDh to 07FFFh

+ When the part is programmed, it is possible to change the individual
bits by checking the box on the GUI if FLIP. They are changed on the fly in
the internal E2PROM by the bootloader.

+ Note : when the lock bit is set, the part is set in protected mode at
once and it is not possible to read, write and perform any parameter change
just after.

The only way to remove the protection mode is to erase the part.
- Click on the start application button or press the reset switch or power the
demo board off and on to execute the code

bootloader to enter in ISP mode with
FLIP

- DSU bootloader supports E2P write
functions to program the external E2P.
- The area from 07FFD to 07FFF can
be configured by means of FLIP’s GUI.
It is recommended to check the
configuration by editing the FLIP buffer
from 07FFF to 07FFF
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Part Programming

Table 3-4. Programming with bootloader DSU

E2PROM

Interface

Perform the following actions

Comments

Not
present

(AT8S5 like)

RS232C

DEMO BOARD CONFIGURATION

- Set the POWER switch in OFF position

- Remove any USB cable connected to demoboard

- Connect a RS232C cable between demo board and PC

- Configure the power jumper accordingly to power source wich supplies the
demo board

- Set the POWER switch in ON position.
--> Result : PWR ON led is switched on and ALE led is blinking
--> Trouble shooting : Check if 8 Mhz quartz is correctly fitted

PART PROGRAMMING

- Run FLIP

- Select AT8XC5122 part

- Select a RS232C communication

- Establish a serial communication with the appropriate COM number and a
baudrate of 115200 baud

---> Results :

- Bootloader Vers = 1.2.1

- DeviceBoot Ids = 85 04

- Start Application button becomes red

- The configuration of the firmware present on the device is displayed :

+ Boot Loader Jump Bit (checked=1, unckecked=0)
+ Lock bit (checked=1, unckecked=0)
+ Size bit (ckecked=1, unckecked=0)
+ User Code Lengh = size of the user’s code
Note : only lock bit parameter is applicable for this version of the part.

- If a Software Security Error windows comes up, just click OK. This
window just warns that the part security bit is activated. In this case, an
Erase operation is mandatory before programming the part
- Select Erase, Blank Check, Program and Verify options if part is running for
the first time, otherwise just select Program as Verify command is long to
execute
- Load the code file (Intel hex format) into FLIP buffer
- Click on Run button
- Click on Start Application button or press the reset switch to execute the
code
Note : it is necessary to program the part after each power off as the CRAM
is a volatile program memory

- Versions of FLIP equal or greater
than 2.1.1 do not support RS232C
interface for at8xc5122 device. A

workaround consists to select part
at89c51rc2 and RS232C interface.

- Bootloader DSU only supports a
baudrate of 115200 baud for RS232C
interface.

85 means CRAM version
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Part Programming

Table 3-4. Programming with bootloader DSU

E2PROM | Interface Perform the following actions Comments
Present RS232C DEMO BOARD CONFIGURATION - Setting hardware condition P3.7=0
(AT89 like) - Set the POWER switch in OFF position during power on or reset will force the

bootloader to enter in ISP mode with
FLIP

- DSU bootloader supports E2P write
functions to program the external E2P.

- Remove any USB cable connected to the demoboard
- Connect a RS232C cable between demo board and PC

- Configure the power jumper accordingly to power source wich supplies the
demo board

- While holding down the ISP switch ,set the POWER switch in ON position.
--> Result : PWR ON led is switched on and ALE led is blinking
--> Trouble shooting : Check if 8 Mhz quartz is correctly fitted

PART PROGRAMMING

- Run FLIP

- Select part AT8XC5122

- Select the RS232C communication

- Establish a serial communication with the appropriate COM number and a
baudrate of 115200 baud

---> Results :
- Bootloader Vers = 1.2.1
- DeviceBoot Ids = 89 04
- Start Application button becomes red

89 means flash version

- The configuration of the fimware present on the device is displayed :
+ Boot Loader Jump Bit (checked=1, unckecked=0)
+ Lock bit (checked=1, unckecked=0)
+ Size bit (ckecked=1, unckecked=0)
+ User Code Lengh = size of the user’s code

- Select Erase, Blank Check, Program and Verify options if part is running for
the first time, otherwise avoid to select Verify command as it is long to
execute

- Load the user code into FLIP buffer

FLIP parses the hex file and automatically updates the buffer’s area from
07FFDh to 07FFFh - No operation is requested from the user, but the user is
free to change the default parameters set by FLIP :

+ Size bit = 1

+ User Code Lengh = size of the user's code Size bit =1 will force the bootloader to
- Click on Run button download only the valid code instead

+ Boot Loader Jmp Bit, Lock bit, size bit and User Cod Length are the whole 32K memory. This
updated oln the GUI of FLIP after part programming and according to the decreases the time that the bootloader
configuration set the FLIP’s buffer from 07FFDh to 07FFFh needs to run the code.

+ When the part is programmed, it is possible to change the individual
bits by checking the box on the GUI if FLIP. They are changed on the fly in
the internal E2PROM by the bootloader.

+ Note : when the lock bit is set, the part is set in protected mode only
when the serial communication with FLIP is stopped and not at once like in
USB interface. This is due to a minor bug in the bootloader. When the
protection mode is active it is not possible to read, write and perform any
parameter change. The only way to remove the protection mode is to erase
the part.

- Click on the start application button or press the reset switch or power the
demo board off and on to execute the code
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Schematics

Figure 4-2. PLCC68 CPU Section

[

| S

70 7 EE| €00C_0€ AN AEPSSUPSM -91E
0zl 80N30 22150X8LY | 4y sbeyoed §9001d W03 oTqTssod Se I9SOTO S© SPRW 8q ISMW UOTIDAUUOD STYI : [ 930N
Ad Y JaquwnN juswnooqg 8zg
89001d Ndd
anf
41 0} (1 e30u o805)
€60 1353y A
8M'S ] 4u 0Ly 4u 004 WINVL 41 0}
° 4d gg %) 60 80 B
010 ~N ~- o o I 89007d7221§0G8LY .
| 1d g1 -_ 0 '] > n >> -d40a
L0 =
s} ><z \|DM\.,HVV -a
2070 =000 S 529 als Lty
20A a4 00N » +d > +a
21X 1114 00Ad _ Ob | Gy ERIA FETTN Biamadss
A > 75 >
142z o ANELEN)S 4114 57 s 3> +d40a
PIOOIL L I%100
— @_W = 5| TVAX SS9ld | 9ld
25 S L VIX 1SMOSLd Ler—55  1S¥D
YEMS \ MO0 bd |Hz—35 %190
L L'5d 6V Od//EMLSd OO/ b ¥00
An S Y 9754 $S—2r{ 87 Odoaiosd SRR 1d |WH saygo L
— §'d 57— LIVM OdiSEDIS Sl 800/\ Ld = 800
Jdzz . v'5d J—{OVeNI OdiEbify Sd oI'Ld (& 019 N
£'6d 57— O3 AQ OdeadiESd
— Q_W = zsd M O S N e >» 1
1'Gd 130 OIS _
€10 SEMS J 0'6d S5 9T OOBDIOS L7 OdSIIL T | I'td
N 9V Odirhvoed =5 92d i o1
JIVLX L'vd oo L7 SV OdElvSed o2 s2d A
. 9vd 75 9vd W Odelvived | v'Zd
6eMs S'hd | 30 OO VS v EV OdIVESd | £2d
w. v'vd UMOI OdSAT Wrd v odolveed | 72d N
£7d QHOI OdFaTVEYd W OdBv/ked |95 12d 20A
asl 22 [AZ] 5| YOS vd 0V OdvI0ed 0ed
oms & L'bd 2| ISOWL vl |
0'td £ OSINOTd L070d/QVIL0d | 1'0d
_z 9070d/9AV90d | 90d
1¢dy e EQT VL Ed S0 OdiSQVISOd |-Z—35  §'0d
9ed 2aIVamed Y OV 0d |-oe—5%  '0d
11S¥D 5 HLSEoLLSed €0 OdEQV/E0d | £0d
ved 5 laToured 207 0deQve0d |z 20d
£€d) 7| HNvEEd 1Q /LA Odl |2 1'0d
1010 o LOIDOATVOINIZ Ed 00"0d/0av/00d |7 0'0d
axL axuied N
axy DA0ED NISd | N3sd
e n_ > v DL
S—= AeaddA S & v3 > va S
VLN Z 99 (]
b s
2 EL
u 2:1_. st 3 © ms o/
9 %ol 4u 00 30 001 .
8 0 820 b
T ]
A 00 A& e N P
v3 v
i N sir EL
a
a 2
ems & pir
N N aan
%ol
9
a0 AK-
4qaa aan

4-29

ATMEL

AT89STK-03 Hardware User Guide

7609B-SCR-11/06



Schematics

on

4-3. PLCC28_VQFP64 CPU Sect

Figure

T J0 —t —weuy 002 0% AT REpSaupam o
0zl 80W3A2Z1SOXBLY [
oy equiny wawnooq | eag ‘@04 SU3 UO QN JO PERIUT SSAD ©F PIOSUUOD PUNOIH : g 80N
ﬂ@lmc\/\wNUOl_l\D&U sbeyoed 890074 woxJ 97qTssod se 9SOTO s ® 9pew 8¢ 3Isnuw uoTI0sUUOD STYJ T ®30N
ot
- o . $9d4DA 722150581V
© (& o 9an
5} > <
20A0 oo 5 & ] A | "d400
20AQ —Hoona @ ® +a |2 +d40a
417d N RN [[F—e—>4TUA
1383y 14
MO0/ Ll 19100
2WIX == ZviX SSld |Nw 9'ld
JTVLX 21X 1SHOS L 1S40
\ M0 bd |5 %190
L'sd 5| 6V Ocludirsd YOO Ll ¥90
95d £ 8v Odoesd SO b EERER
§5d 5 LvA OeadIS S 800/)'kd 800
L1/ v'sd SOV O S oI0'Ld {2 019
£'5d | O AGH OeESd >
. _ sd IV OdeENESd Nigr—» n
o8 s u 00} WINVL 41 0} N e e Lo e | 20 2 o -
> I = - 0'5d O OOBHOS IV OdSIVILTd L'2d
. 1£0 0£9 620 82007d 22150581V i v oamverd 9 97
s 10 0c1 o = < & SV OdElvSTd [0 szd
£ s 00A0}) oo 5 5 B 1Y foe—> 1353 _ W OdeLvived e v'2d
5 0oNdLSd & » \_lmglvv -a S'vd =5 903V30 OdiSd &V Od/LVETZd a5 €7d
5 ATdesd a g 0ey v'vd S| SaEEIMOl Od v av odolveed (&2 7d
| Qe AM— 4 £vd | ¥QT VROl OlE P W OBV ed |2 —S 12d
ZWIX E=ON FERT b2 vd MOS/E OV OdvIoZd 02d
iz |—| ww] 1 VIX € I'td % isowvd B &
o s L1SHOE Ld |r——¥51580 0'vd S| osword 20 OdLQVILOd [ L0d
A_I A L'td 5| eaTzed 00 Ld |5 %190 90 0d/9aVR0d [-E—  9°0d
9td za319ed YOOk g8 700 L'ed SATVaLED sa odsavisod =S 50d
|_| ved 75 1aTroLred SUIOELd [ 5——S $34dD 9ed 2aI VWO Ed Q@ Odvavod S 70d
Tt £d$S LINVESd 800/k'ld | 899 LLSHD S| HLSHO/LLSEd 0 OdEavEDd S5 £0d
1422 1010 0Q=VOLNIZEd oI/0Ld (£ 019 v'ed E-{oviaTived 2d OdeaviEod [£4 zod
o eSS axied > £'ed 2| HNvEEd 10 OAHAV/LOd 55 10d
oSS | axioed § 5 N e 1019 LOIOOAT VOLNIZ Ed 00 Odoavo0d (555 0'0d
o IS axL S oaned
axy S| axoed NESd |  N3sd
5 & z < Ve a
£ F 2 b P 5 S
400}, 4u 00, 21 © o
710 €0 - S
o (=}
> 00A
S SH00A
T I [4 I € I v I S

AT89STK-03 Hardware User Guide

ATMEL

4-30

7609B-SCR-11/06



Schematics

4-31

7609B-SCR-11/06

I )

AIMEL

v | 2 I I v I
T__J0 2 LE| £00C_GC AT _AEpITJ BIE
0z} BON3AZZISXSLY |,y
Ao Y Jequinp juswnooq ez g
QYVO LYYNS
i
e}
o
0
a
40004 2 S S5 010
610 == = (90
o €0 13199
S 20 LI199 11S¥D
E o) 11S¥0
H
o D
g
P4
=
N
AAAD——0 © or—== AQ
> NS 3 >$vv 20
YMd WIS
Ler
SSAD
Lidl
M L4/
4u 004 4d zz 4d zz
2 [4%] 8l0== == == 90
|_‘ Ja o)
110
2 o aws
ERIY NS
i WS (o : SERPR > $3¥d0
o
U 004 s 8 o5 55 800
a 20 019
510 == > o> [ 0o
< 0 3uu 57 7090
[%] [>e) %100
8 Q9 z[8 A1 D 1549
20 1S¥ 0
o o
=
700 800 LS¥D X100 01D
” Oldl  6dL 8dl dl  9dl
237D
6dL
> 00A0
v I < I I v I

Figure 4-4. Smart Card Schema

AT89STK-03 Hardware User Guide



v 4 _ _ 2 _
70 T ELE| T00¢ 0 AT RepSaupam BTE
0zl 80W3C 2ZHSOX8LY | L,y
A9 Y| JaqunN juswnooq 9z g
$@31 de3
ai
S'vd
vd
£'d
I'td
9¢d
ved
1012
N N N
N N N N
£ 5031 ¥a31 £ £ a3l 0031
ERNS 8er er eaats/  zaate/ ver eer
sTmMs | N . Tems |, ems | N N
90371 K— €037 {— 2031 K—
< < il < i < i < < i
S S S s S v S ot S o 12y
7 7 7 7 7 7 7
9031 5031 ELEY CLE} 2031 13l 0031
1a 0ia 60 8a a 90 Ed
aan
dz3
9ZMS
= Q_W —» Ltd
€'vd .
> a3 2° 82r°T » erd
2 n L'ed S 16
N Fvas 2% 12T~
[ O w A vas o
4 < 708 : -
on g Mz —2° ozror > ¢
N N N N 9'¢ed 9ed
v v 0v dm 20 szror >
0vr ver eTr U001 zer SHLY SALY
120 1Y [ .
S SN AN N > Q_W T vV 9'vd
dz3
T 8IMS
aaa aan aan dan  daA

Figure 4-5. E2P LEDs Section

Schematics

AT89STK-03 Hardware User Guide

I )

AIMEL

7609B-SCR-11/06

4-32
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Figure 4-6. Comm Interfaces Section
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Schematics

Figure 4-7. C51 Generic Bus
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Schematics

41 Bill of Materials

Reference Part Part Description
C12,C13,C35,C36 22 pF 50V-5% Ceramic Capacitor
C26,C10 33 pF 50V-5% Ceramic Capacitor
C25,C7 150 pF 100V-5% Ceramic Capacitor
C1,C3,C5,C6,C9,C14,C15,

C19,C20,C21,C22,C23,C24, 100 nF 50V-5% Ceramic Capacitor
C27,028,C30,C32,C34

C31,C11 470 nF 16V-10%-Ceramique

c2 10 pF 16V +/-20%

C8,C4 10 pF TANTAL 16V +/-10%
R11,R12,R29,R30 27 Ohms 1/16W-5% Resistor SMD

R5 180 Ohms 1/16W-5% Resistor SMD
2253231;2?32%2;;22 1 KOhms 1/16W-5% Resistor SMD

R14 1.5 KOhms 1/16W-5% Resistor SMD
R16,R9 1.8 KOhms 1/16W-5% Resistor SMD
R17,R18,R19,R20 4.7 K Ohms 1/16W-5% Resistor SMD
R1,R6,R8 10 K Ohms 1/16W-5% Resistor SMD

R4 470 K Ohms 1/16W-5% Resistor SMD

R3 1 M Ohms 1/16W-5% Resistor SMD
L2,L1 10 pH 10% Inductance 300 mA SMD
D4,D5,D06,D7,08,09,010, D11,D12 LED GREEN 30mA LPM670 LED Green Mini TOPLED 30mA SMD
D13,D1 LED RED 30mA LSM676 LED Red Mini TOPLED 30mA SMD
D3 MRA4007 DIODE Rectifier

D2 SMBJ9.0A DIODE TRANSIL 9V

us MAX202ECSE RS-232 Transceiver

us DF005S Bridge rectifier

J19 Smart Card Full Size ITT CCMO1

J22 SIM Connector ITT CCM03

Y1 Crystal 8 Mhz

F1 FUSE 500mA SMD FUSE 500mA

U1 TPS2041AD Current Limit Switches

u2 MAX603CSA 5V Adj. Regulator

U4 PLCC68 THole Socket PLCC68 Through Hole
us PLCC28 CMS Socket PLCC28 CMS
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Section 5

Document Revision History

Changes from 4302A to 4302B

1. Updated document to reflect version 1.2.0 of MCU demonstration board.
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