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1 Introduction

The microcontroller programmer is a PC application which works in combination with a
bootloader on the hardware to enable the device firmware to be updated.

The bootloader serves two purposes. Firstly it ensures that the firmware is valid by
comparing the onboard firmware against a pre-calculated checksum. If this test fails the
firmware will not start and a message is output on the device’s serial port. The device will
remain in the bootloader mode which allows it to be programmed using this tool.

Secondly, the bootloader allows the user to update the firmware. To do this a command is
sent to the device to force the device to remain in bootloader mode. After this command is
sent the bootloader mode can only be left by sending a run command from the
programmer.

The programmer is a cross platform application, and can be supplied for Windows or Linux
on request.

In order to ensure data integrity, the system uses checksums for a number of operations to
ensure that the firmware written to the device is the same as that which was sent by the
developer.

The first checksums are at the file level. The Intel hex description contains a checksum for
each line of data, and the programming stage will not proceed if any of these checksums are
incorrect for the data contained.

The second level of checksum is at the communication level. Each message sent to the
device is checked against a CRC-16 checksum to ensure valid data. Messages will be
automatically retried if the checksum fails during programming.

The third level of checksum is on the whole firmware itself. The checksum is calculated on
the PC and transmitted to the device. This verifies that the data written to the
microcontroller memory is correct. This checksum is then stored in the last two bytes of the
microcontroller memory and used to verify the integrity of the firmware at startup.
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2 Installation
Installation is done by simply running the installer and following the prompts. The installer is
named “uCProgrammer-1.2-1-Setup” where 1.2-1 is the version number. Different versions
of hardware and software are not guaranteed to be compatible.
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3 Usage

The programmer has one window from which all functions are accessed. On opening the
application, the window below is shown:

®° OSIL Microcentroller Programmer v1.2-1

Inft ti
sl | p Gt nformation  Programming  Traceability Settings

Scan COoM3 v

BAUD Rate 4800 ~

Port: COM3

Location: \\ACOM3

Description: Virtual Serial Port @ (Eltima
Software)

Manufacturer: ELTIMA Software

Serial number:

Vendor Identifier:

Product Identifier:

Connect

This can be thought of as two areas, the left hand panel dealing with communication and the
right hand section dealing with programming. The large panel on the right-hand side

provides information about the connected device, and explanation of what the software is
currently doing.

The device must be powered, connected via serial cable or TCP server, and in bootloader
mode. The process to enter bootloader mode is device specific, please refer to the device

manual for the specific procedure. When the device boots into the bootloader the following
message will be written to the serial 10 port:

“Use the OSIL software update tool to communicate with the bootloader.”

This is indication that the device is in bootloader mode. The only way to exit this mode is to
use this programming application.

To connect to the device click “Scan”. The drop-down box next to the scan button will be
populated with all serial ports available on the system. Information about the port is given in
the panel below. Select the appropriate COM port, select 9600 BAUD, then click “Connect”.
The program then queries the device and displays information about the chip to be
programmed. It is important that this information is present, otherwise the device cannot be

0
Program Port Informaton  Programming  Traceabilty Settings
- e | Connected to port - checking if we have a valid board attached...
EorEs | > Device Name Atmega 2560
Device Signature  1£9801
Port: COM11 Available Flash Memory 253950 bytes
Location: \\,\COM11 Flash Memory Page Size 256 bytes

Description: USB Serial Port
Manufacturer: FTDI

Serial number: FT411GSYA
Vendor Identifier: 403
Praduct Identifier: 6001
Busy: Yes

Available EEProm Memory 4096 bytes
EEProm Memory Page Size3 bytss

Disconnect
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Next, select “Program” tab and pick the firmware file by clicking the “...” button next to
“<Select Firmware File>". The tool only supports firmware in Intel HEX format. Once
selected, click “Program”. Which will start the programming process. This consists of four

stages:
1. Load and verify the provided firmware file.
2. Erase the microcontroller memory
3. Program the device
4. Verify the programmed data.

During programming, the user is updated at each stage, as below:

® OSIL Microcontroller Programmer v1.2-1

- o x
Serial TCP Client Information Pregramming Traceability Settings
7 /1 /1 - /1 /| /' -9/1 -2,1-! !
P Address 1921681123 [ystems Products/Winches/USV Micro Winch/UpdatedPCB-Jan2022/Firmware/Release/v2.1-9/Firmware-2.1-8.nex Program Run!
Firmware MD3 Checksum: a3cee1b1e28c83d889e391d53bdc365¢
Port 4001
Reading firmware file
Wed Mar 20 13:42:51 2024 : Connecting to TCP Firmware read successfully (44726 bytes)
port 192.168.1.123:4001 17.6% of the available memory will be used
Wed Mar 20 13:42:51 2024 Connected to TCP

Erasing flash memary.
Please wait, this can take some time.
Witing flash memory.

port

Disconnect

The final step is to configure the device to run the new firmware by clicking “Run!”. The
device should then be power cycled, and will reboot into the new firmware.
3.1 Traceability Settings

The traceability settings are for use by OSIL personnel. This allows the hardware version,

serial number and bootloader BAUD rate to be set. It should not be necessary to change
these settings after initial programming.

10




