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TheMegaAVR-Deelopment board is designed for prototyping and ratooy use. The
board supports the AT90S8535, Megal6, Megal63, Bega the Mega323 in a 40-pin
DIP package.

New Feature: Mega 16/32 AVR® Boot Loader

TheMegaAVR-Deelopment board now comes programmed with the Mé¢z21
AVR® Boot Loader. The AVR Boot Loader (AVRBL) is a bswap loader that, once
programmed into the AVR boot-block memory areayvadl reprogramming of AVR
microcontrollers without need for a chip programm&he AVRBL makes use of the
self-programming features of the AVR microcontrdléo allow in-circuit
reprogramming. Once the AVRBL is programmed i@ microcontroller, it remains

Statement of ConfidentialityPriio is releasing this document with the express
understanding that it will be held in strict comitte and will not be
disclosed, or duplicated in whole or in part. Thiscument is not to be
duplicated in whole or in part without the expresgten permission of Priio



resident until the chip is erased. Applicationgreoms require only a very minimum
software interface to use the AVRBL. The PC agian to interface to the boot loader
and more documentation about interfacing to thd ko@aler are available free at
http:/Avww.priio.com (Some notes are provided on the following pages.

Other features of the development board include:

- USB through a female Type B USB Downstream conmecto

- RS232 through a 9-Pin D-Shell as well as screwitaals and a jumper header.

- Up to 32K of In-System Programmable FLASH memorthwip to 1K of
EEPROM and up to 1K of Internal RAM (depending eogessor selection).

- Eight, 10 bit, Analog Inputs, using either interpaluser supplied reference.

- 91/O controlled LEDs, 8 of which are jumper setdate.

- 32KHz “watch” crystal for on-board Real-Time opévat.

- A universal clock socket allows for “canned ost¢dla”, as well as a variety of
crystals, ceramic resonators, and passive terromsti

- 0.1” centered headers provide for simple connedticdhe processor special
function pins and 1/0O.

- 10-pin, polarized, ISP and JTAG connections areigeal for in-system
programming and debugging. MegaAVRs can also bgraromed through
RS232 using an appropriate boot loader application.

- On-board regulation allows for power inputs fro8&/DC with an LED power
indicator.

- Termination is provided for 5VDC output at 250ma
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- Voltage range 8 V1o 38 VDC

- Power consumption 250 mW (nominal)

- Dimensions: W 3.7 inches x H Bighes
- Mounting Rubber feet, 4 @ac

- Weight ~30z

- Operating temperature 0 deg. C to +60 deg. C
- Storage temperature 0 deg. Cto +85deg. C
- Humidity 0% to 95% at +5@d€ (non-condensing)

APPLICATION NOTES:

J2 (screw terminal connector) is the power inpumfpoAcceptable voltages are 8 —
38 VDC (J2-1is +, J2-2 is ground).

JP11 is an output of the regulated 5 VDC that neyd®ed to power other devices.
Also, if the jumper is placed on JP20 then the ougm JP11 will drop to 3.3 VDC.

Note, however, that the LM7805 does not have a $ialtand so the actual available
power output is limited, depending on the inputagé and power being consumed.
Check the LM7805 regulator specification for detail

J3 is a standard Downstream USB connector commusdyg to connect to a PC. The
USB both transmits and receives, and supplies ptovitre board with 5 VDC. J19
must be jumpered for the USB to function.

Priio

8645 Guion Road P1 is a standard DB-9 connector usually used toecirto a PC. The TX signal is on
e P1-2 and the RX signal on P1-3. These are RS&a2 ignals.
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priio.com JP10 and JP12 are jumpers, which connect the macssrial signals (RXD and

TXD) to/from the RS-232 driver chip. These jumpensst be in place for the RS-
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232 serial connections to work. Removing the juradlows use of the Port D, bits
0 and 1, for TTL-level I/O.

Use of the SPI bus is possible via the programrmormector, P3 or by making
connections to the SPI bus signals on Port B.

Parallel ports A, B, C, and D are connected to JP6, JP1, and JP8, respectively
(and labeled clearly on the board). Bits are cotetesequentially with bit O on pin
1, bit 1 on pin2, etc. These are normal TTL-lesighals with or without pull-ups
depending on the port initialization set up in soéware.

Port A (JP6) has a parallel row of ground pins next (JP7) so that enabling the
built-in pull-up resistors and then using two-pimjpers to ground any pins that need
a logic 0 applied for input purposes can effectpt@mnput signals. This also provides
a convenient ground reference when measuring awaltages with the internal A/D
converter (ADC).

Port C (JP1) has a parallel row of pins (JP2), ediethich is connected to an LED
through a 510-ohm series resistor to +5 VDC. Jumpimy of the pins of JP2 to the
corresponding pin of JP1 allows the use of the oardh LED’s as an output. Because
the LED’s are connected to +5 VDC and the portrikisg the LED current, the LED
will be on for any pin that outputs logic O.

A clock crystal (32.768 KHz) is connected to JB®3 is located adjacent to JP1
(Port C) to provide an easy connection of the cloglstal to Port C bits 6 and 7 for
use as a real-time clock.

As supplied, the system clock is 6 MHz. U2 corgdlre crystal and caps necessary
for the oscillator. Replacing U2 with a TTL, crastceramic resonator, or RC
oscillator, or a different integrated oscillatoritiadlows changing the system clock if
necessary.

JP4 provides the connections to control the fdr the ADC. A new V. may be
connected to JP4, pin 2, if desired. Or the irsteconnections to ¥ may be
controlled by software.
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P3 is provided for In-System-Programming of the BIE§/32 using appropriate ISP
programming hardware. This connector is compatible TheCableAVR ISP
programmer available from Progressive Resources, bti@://www.priio.com/

P2 is provided for In-System-Programming and Deingyof the Megal6/32 using
appropriate JTAG hardware. This connector is corbjeatvith Atmel’'s JTAG-ICE.

For boards released after January 28, 2004, th&Jaml OCD Fuse bits are enabled,
however the installed bootloader sets the JTDdsapling the JTAG and OCD
connections) so all I/0Os can be used. To use tA&JIICE, check “Connect on

Reset” when prompted by AVR Studio, so the JTDdbis not get set before the
JTAG-ICE can communicate with the AVR processor.

The MegaAVR USB version requires the installatiba €SB driver. This driver is
provided by FTDI, and is provided from FTDI's wetasiOn your web browser page,
copy and paste the following hyperlink into the idd bar, and navigate to this link.
http://www.ftdichip.com/Drivers/CDM/CDM%202.02.04%?/HQL %20Certified.zi

P

Select [Save].
Save to desktop, and unzip if necessary.
Plug in the MegaAVR Development Board to the USB.po
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A [Found New Hardware] window should appear

The [Files Needed] screen will pop up next. PteegBrowse...] button.

Locate the file titted CDM 2.02.04 WHQL Certifiethzon the Desktop,
and open the file.
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Select the [i386] file.

Make sure the ftdibus.sys file is selected andcs§@pen].
Then select [OK].

Select [Finish].

Consult your device manager to get the serial pamber assigned to USB
serial port. Figure 8 shows a device manager wiher&) SB serial port was
assigned port number 3. The USB serial port shgwis two places within
the device manager, under the "Ports (COM & LPIiB}ing as "USB Serial
Port" and under the "Universal Serial Bus Contrslidisting as "USB High
Speed Serial Converter".
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Changing the COM Port Number

"With the release of V1.02.07, FTDI has introduegaroperties sheet which allows
the user to change the COM port number of a USRIgsort.

From Device Manager, select "View devices by typlegn "Ports (COM & LPT)".
Select the USB serial port and click Propertiese@dhe "Port Settings” tab, then
click Advanced. Choose the required COM

port number from the list and click OK.

Notes

If a modem is attached to the USB serial port wienport number is changed, it will
continue to work under the new port number.

If a modem had been attached to the USB seriallpdnivas not attached when the
port number was changed, it will not work when tiaehed under the new port
number. In this case, the modem must be removed tihe system and re-installed.
In general, if there are devices in the system whizs been attached previously to
the USB serial port, they may not work after thet pomber has been changed. If
this is true, remove the device from the systemraridstall it.

FTDI
5 July 2000”
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There are two methods of running the boot loadeonueset and by a direct call

from the application code. The boot loader run&J&RTO at 19200 baud, XON,
XOFF handshaking, 8 data bits and 1 stop bit.

The boot loader code is executed upon reset. lbtioe loader does not receive
instructions to load a new file with 5 secondsntitgumps to the application code.

Priio
8645 Guion Road

S To call the boot loader from your application cadasider using a condition and
Indianapolis, IN 46268 jump instruction.
317 | 471.1577 For example:

317471.1580 (fax) if (UDRO=='$)  //did | receive a $ on the USART?
www.priio.com { /1 if true, then jump to the AVRBL
#asm
JMP 0x1CO00 ; for Mega32, use JMP 0x3C00
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#endasm

}

This example code checks to see if the charaaterved on USART is a ‘$’. If so,
then the JMP instruction is executed, exiting tre@mapplication and entering the
boot loader directly. If the boot loader does remteive any instructions within a

selected amount of time it will jump to 0x0000 exfively resetting the processor and

starting the main application code. Otherwisehé boot loader does receive

instructions, the opportunity is then provided twtlload new firmware. The PC
application allows the user to establish what cttara are used by the application to
start the boot loader.

After the AVBRL is started (via a reset, a powet-apa jump from the main
application), the following protocol must be obsstvThe PC application provided
handles the protocol for you with its default segt or you can create a custom
application. In either case the protocol is:

1. Upon power-up, reset, or as a result of a jump ftieenmain application, the
AVRBL sends a ‘v’ (BOOTLOADER_ACTIVE_CHAR) at yowselected baud
rate.

2. The host is then required to send the three-charaatry sequence. This is used
to prevent an inadvertent attempt of reprogramrfriog taking place. If the
AVRBL does not receive these characters withintitneout period, the AVRBL
tests to see if there is code located in the mapi@tion area of flash. If there is,
then the AVRBL jumps to it, otherwise, executioayst within the AVRBL
indefinitely, waiting for the entry sequence.

3. Once the three-character entry sequence has begnhgebootloader sends the
version string (Vx.xx) followed by a ‘?” (READY_CHR).

4. Upon receipt of the READY_CHAR, the host applicatghould send the hex file
for the new/updated application program observimggON / X OFF
handshaking protocol to control data flow. Thedsraking is very important as

the flash memory area writes much more slowly ti@serial port can send data.

The programming software continues sending thefitexntil it is all sent. After
each line of “.hex” file is received by the bootlies, one of three characters is
transmitted by the bootloader:

- ‘'~ Line received with no errors.

- '%’Line received with no error, but an error ocadrwhile flashing.

- *-* Checksum error detected while receiving theeli

5. After the programming is complete, the AVRBL seedber a ‘#, meaning the
programming is all right, or an ‘@’ indicating theat error has occurred and the
program did not load successfully. In most casesreor during programming
means that the main application program is cordupted will need to be resent.
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6. The AVRBL then starts the newly programmed appiicasoftware. As stated in
step 2, the AVRBL tests to see if there is codated in the main application area
of flash. If there is, the AVRBL jumps to it, otlvése, execution stays within the
AVRBL indefinitely, waiting for the entry sequence.

One final note about thidegal6/32 AVR ® Boot Loader the boot loader source
code is available for purchase and as such provespportunity for customized
boot loader solutions. The AVRBL-16/32 boot loatis well as others) is available
at http:/ivww.priio.com
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