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INTRODUCTION:

AVR-ISP500 is USB low cost in-system programmer for AVR
microcontrollers. It implements the STK500v2 protocol as defined by Atmel

which makes it compatible with a range of tools, including AvrStudio and
avrdude.
There are two ways you can use AVR-ISP500

FEATURES:

- Fully STK500v2 compatible;

- Works with AvrStudio, WinAVR, Avrdude and every other software
compatible with STK500v2;

- USB port for connection to PC;

- One bi-color LED for current operation status;

- Supports both standard Atmel ICSP10 and ICSP6 layout connectors;

- Powered by USB;

- External clock output on ICSP10 pin 3 for rescuing AVRs with enabled
external clock fuse;

- Supports target voltages ranging from 1.8V to 5.5V.

- ISP clock frequencies ranging from SkHz to 2MHz.

ELECTROSTATIC WARNING:

The AVR-ISPS00 must not be subject to high electrostatic potentials.
General practice for working with static sensitive devices should be applied
when working with this board.

REQUIREMENTS:

Cables: 1.8 meter USB A-B cable (not supplied with the programmer)

Software:
- AvrStudio, available from Atmel.
- avrdude, included in the WinAVR distribution.
- Any other software with support for the STK500v2 protocol.
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SUPPORTED MICROCONTROLLERS:

The following AVR microcontrollers are supported for programming:
- Classic 8-bit AVRs
-  megaAVR
- tinyAVR
-  USB AVR

The following AVR microcontrollers are not supported:

- XMEGA
- AVR32
The following programming methods are not supported:
- JTAG
- debugWire

- Parallel High Voltage Programming
- Serial High Voltage Programming

- PDI
CONNECTORS:
2 46 8 10 . ICSPI10_
ﬁ».\?\ \ ;— pin | Abbrev. des'crlptlon
<=7 1 MOSI Serial Output
[ mw 2 V_TAR | Target VCC
v ;\\‘ \,\ S0 3 | CLKO [ Clock output
!f ™ Y 4 |GND | Ground
APV 5 | TRST | Target RESET
1/’ 3, i". g 6 GND Ground
7 SCK Serial Clock
8 GND Ground
9 MISO Serial Input
10 | GND Ground
ICSP6
pin | Abbrev. | description
1 MISO Serial Input
2 V_TAR | Target VCC
3 SCK Serial Clock
4 MOSI Serial Output
5 TRST Target RESET
6 GND Ground

POWER SUPPLY:
The programmer is supplied from USB.
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PC DRIVER INSTALLATION:

Drivers for the Mass Storage mode are integrated in Windows XP/Vista.

The driver for STKS00v2 mode is available from our website. Windows
installation steps are the following:

1. Download and wunzip the file “AVR-STKS500-drivers.zip” in a
temporary directory.
Plug the programmer in the USB port.
Point the Device Wizard to the temporary directory.
Windows will complain that drivers are not signed. Click “Continue”.
Click finish.
Screen shots of the steps are shown below:
Found New Hardware Wizard

ISR

Welcome to the Found New
Hardware Wizard
‘windows will search for curment and updated software by

looking on your computer, on the hardware installation C0, or on
the Windows Update “Web site [with your permizsion].

CanWindows connect to Windows |pdate to search for
software?

(D) es, this time anly
(D) 'es, now and gvery time | connect a device
() Na, nat this lime

Click Mexst to continue.

Mest » l[ Cancel ]

Found New Hardware Wizard

Thiz wizard helpz vou install saftware for:

Olimesx &%R-15P500

¢ j If your hardware came with an installation CD

3

B2 or floppy disk, inzert it now.

‘Wwhat do you want the wizard to do?

Click Mexst to continue.

[ < Back " Mest » ][ Cancel ]
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Found New Har dware Wizard

Please choose your search and installation options.

() Search for the best driver in these locations.

Usze the check boxes below ta limit or expand the default search, which includes local
paths and remavable media. The best driver found will be installed.

[ 5earch removable media (floppy, CO-ROM...]
Include this location in the search:

CAMY_TEMPORARY_FOLDER] v

() Don't search. | will choose the driver to install,

Choose thiz option to select the device driver from a list. ‘Windows does not guarantes that
the driver you choose will be the best match Far your hardware.

[ < Back ” Mext ][ Cancel

Hardware Installation

] E The software vou are installing for this hardware:
L
Olimes Yirtual COM - AWR-15PE00

has not pazsed Windows Logo testing to verify its compatibility

with Windows XP. [Tell me why this testing is important. ]

Continuing your i llation of this sof may impair
or destabilize the comrect operation of your spstem
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Continue Anyway ] [ STOP Installation

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard hag finghed irstalirg the zofwere for:

/g Olrnes: Yirual COM - 8YR-15PE00

Click. Finizh to closz the wizard.

WARNING: The COM port number assigned by Windows to AVR-ISP500
must be COM4 or below. Otherwise AvrStudio might not be able to detect
the programmer. Here are the steps to change it:
1. Go to Device Manager.
2. Unfold “Ports (COM&LPT)” and right-click on “Olimex Virtual COM -
AVR-ISP500 (COMxx)” where COMxx can be anything between
COM1 and COM255. Select properties.
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Davice Manager

File Action  Wien Help
H S @ m =W a
=+ FAoppy dsk confrollers ~
#- Foppy dsk drives
i IDE ATAATAPI controllars
#- %z Keyboards
+ ':J' Mice and other pointing devices
4 8 hetwork adapters
m- 5 Forts (COM &LPT)
rr—"? Zommnunlcatons Pork H20 1)
rr—"’i Communications Pork (COMZ)
7 R ual COM - AR
o Printzr Part (LPTL)
1| ¥ Mrocosscrs
0 @ 5C51I and RAID controllers
#- 8, Sound, widso ard game controlers
4l g Sestem devices
5 I nivered Serial s rarrallers E
3. Go to the “Port Settings” tab and click the “Advanced” button.
Olimex Virtual COM - AVR-ISP500 (COMB) Properties '
General | Part Settings | Driver | Detals |
Bits per second:
Drata bits: |8 v|
Parity: |None v|
Stop bits: |‘I v|
Flows cotral: |None v|
’ Advanced... ] ’ Restore Defaults ]
I Ok l [ Cancel ]
4. Change the “COM Port Number” to COM3 or COM4.

Advanced Settings for COMB

Use FIFD buffers [requires 16550 compatible LART)

Select lower zettings to corect connection problems.

Select higher settings for faster performance.

Receive Buffer, Low [1) J High [14]  [14]

Transmit Buffer, Low [1) J High [16]  [16]

COM Port Mumber: | COME

COom1 [in uze] A

b

Defaults

0K

COM2 [inuse] —

COM4 [in uze]
COMS [in use] —
COME [in use]
COM7 [in uze]

5. Click OK.
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6. If a warning message pops up and complains about COM port being
used by another device, click “Yes”.
7. Click OK to close the device properties.

USING AVR-ISP500 WITH AVRSTUDIO:

WARNING: The COM port number assigned by Windows to AVR-ISP500
must be COM4 or below. Otherwise AvrStudio might not be able to detect
the programmer. See the section for PC Drivers Installation for more
information.

Usage under AvrStudio is straightforward. First open the Programmer

Connect dialog:
AVR Studio

©oOl= Broject Quid dimw Zools  Debuc el
- ) PRREN NS IO L T W YT TR BT - Z|
* [Trax Gocabiend B his A T G ERER A s
> %
53 ||

Massags - x

Lozded Hugn o 1kzUU S G el D

qez pug-n M2 wand - retzlabizn foumd  Ths RY- Ut puag-nea sl Beuss
£l I ]
Fleulz O vezmg: ﬁﬂn: nrles | (@ brzakoortz and 1rzceoor=

» TGP M T

Then select “STK500 or AVRISP option” with automatic port detection:

Cancel |

B aud rate:

|1152DD vl

B aud rate changes are
active immediately.

Tip: To auto-connect to the programmer wsed last e, press the 'Programmer’
buttan an the toolbar.

Mate that a tool cannot be used for pragramming as long as it iz connected in
a debugging session. In that case, select "Stop Debugging’ first.

Dizconnected Mode... |

After pressing “Connect” the programming dialog should appear:
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Main ]Program] Fuses I LockBits] Advanced] Hiw! Settings] HWInfo] Ata ]

0 Erasze Device
Signature nat read Fead Signature

Device and Signature Bytes

Programming Maode and Target Settings

15P rmade j Settings

ISP Frequency:  19.40 kHz

Detecting on ‘Auta’...

STES00 with V2 fimware found on COM3:

Getting revisions.. Hw!: 002, 5w Major. 0x02, 5w Minor: Ox0a .. OK
Getting isp parameter.. S0=0:0f .. Ok

Target AVR now can be erased, flashed with a provided HEX file, FUSES
and LOCK bits can be written and/or verified. For more information please
consult the AvrStudio documentation.

CAVEAT: Although the programmer will happily accept setting VTARGET
and ARef in the “HW SETTINGS” tab, these actions will have no effect. The
programmer hardware can only read target VCC and show it
simultaneously in the VTARGET and ARef sliders.

USING AVR-ISP500 WITH AVRDUDE:

AVRDUDE requires the serial port name, assigned by the Operating System
to AVR-ISP500. It must be given with the -P command line option.

For Windows systems please check the Device Manager. For Linux systems
the following command will list all USB CDC serial ports:

s /dev/ttyACM*
For MacOS X systems the following command will list all serial ports:

Is /dev/cu.*

An example command line for programming an Atmega88 under MacOS X:
avrdude -p m88 -B 50 -c stk500v2 -P /dev/cu.usbmodem000010471 -e
-U flash:w:blinkled.hex

CLOCK OUTPUT:

Pin 3 of the ICSP10 connector is normally left unconnected by other ISP
programmers. Not ours. In normal programmer state this pin is tri-stated.
During programming operation, however, this pin is made output and a
square-wave clock is generated. Clock frequency is fixed to 62.5kHz.

After programming operation finishes, this pin is again tri-stated in order
not to interfere with the target circuit.
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This clock output can be really helpful when target AVR is accidentally
programmed with External Clock FUSE option. To resurrect it just wire
ICSP10 pin 3 to XTALl1 pin of the target AVR chip and initiate a
programming session to fix the FUSE values.

FIRMWARE UPGRADE:

AVR-ISP500 contains a built-in boot loader for easy firmware upgrade.
Device enters boot loader mode if the application FLASH section is
corrupted. To force the device to enter boot loader mode for manual
firmware update do the following:

1. Disconnect the programmer from any power source (external
AC/DC, USB).
Disconnect the programmer from any target boards.
Put a jumper between pin 1 and pin 3 of the ICSP10 connector.
Power up the device by connecting it to USB.
Device now must be in boot loader mode, indicated by the LED light
sequence:

a. RED off, GREEN on.

b. RED on, GREEN off.

c. RED off, GREEN off.
Jumper can now be removed. The device will stay in boot loader mode until
it is power cycled.

RN

Boot loader implements the standard protocol XMODEM with CRC16 for
firmware wupdate. User is free to use his favorite terminal -client
(HyperTerminal, minicom, etc) to upload the firmware images taken from
our website. The AVR-ISP500 boot loader implements a USB virtual serial
port that is baud rate agnostic.

As an alternative we provide a simple Windows GUI application for users
who don’t want to or cannot use terminal software.

After the firmware image is uploaded the target will blink the GREEN LED if
update was successful, otherwise it will blink the RED LED if firmware
image was invalid or update was unsuccessful. Device stays in this state
until it is power cycled.

TROUBLESHOOTING GUIDE:

Problem: AVR Studio cannot find my programmer.
Probable causes and solutions:

® Look whether the programmer is listed in Device Manager under the
“Ports (COM & LPT)” section. If it's not there then check your USB
cables and hubs. Reinstall the driver.

® Check that the green LED is constantly on. If not then the
programmer might be in firmware upgrade mode. Go to the firmware
upgrade section for more details.

® Your serial port number might be too high. Check the manual
section “Installing drivers” for more information on assigning serial
port numbers. Also go to AVR Studio menu “Tools->Options” and set
the “Number of COM ports to try” field to at least 20.

® Remove all applications that might be using or scanning your
computer's serial ports, including any serial port monitors. They
might mess up the STK500v2 communication between AVR Studio
and the programmer.
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Problem: Programming fails. Target AVR chip cannot enter programming
mode.

Probable causes and solutions:

® ISP frequency might be too high. Set the ISP frequency to well below
Y. of target MCU clock. Please note that the AVR MCU clock depends
on its fuses configuration.

® Target power might not be stable enough or supply voltage might be
too low. Check your target board circuit. Ensure that the used AVR
chip specifications match your supply voltage.

® Target power supply VCC might not be connected to pin 2 of
ICSP6/10. Check your target board circuit.

® The target AVR MCU might have fuses programmed for disabling SPI
ISP or selecting another programming method. In such case you'll
need a High Voltage Parallel programmer to unlock the chip.

® The reset line cannot be pulled low by the programmer. Check your
schematic and ensure that only a weak pull-up (and possibly a
small capacitor) are connected to RESET. Otherwise, if the pull-up
is too small or there is another output driving RESET, the
programmer won't be able to pull it down.

® Another circuit is driving the ISP lines (MISO, MOSI, SCK or RESET)
resulting in a contention with the programmer. The solution is to
remove all such circuits (LEDs, RS232 drivers, resistors below 2k,
etc) from the four ISP lines during programming. AVR-ISP500 is
more susceptible to this kind of fault than other programmers on
the market because it has 560 ohm resistors in series with all its
outputs. This protects both the target MCU and the target board
circuit.

ELECTRICAL CHARACTERISTICS:

Symb Description Condition Min | Typ | Max | Uni
ol ts

Vmre |Target Supply Voltage. 1.8 5.5 |V

Fisp ISP Frequency on SCK S 2000 |kHz
SPI pin.

Vee Programmer Power 4.6 54 |V
Supply Voltage.

Iec Programmer Power Idle 25 mA
Supply Current. Programming with AvrStudio, 30 mA

VTARG= 1 8V, Flsp=2MHZ

Time for a full Programming with AvrStudio, 60 ]
programming and V1are=5V, Fisp=2MHz

verification of
ATmegal28 (128k
FLASH + 4k EEPROM +
FUSES + LOCK +
Signature check)

Time for a FLASH Programming with AvrStudio, 25 ]
programming and Vr1are=5V, Fisp=2MHz
verification of
ATmegal28 (128k
FLASH)
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ORDER CODE:

AVR-ISP500 - assembled and tested (no kit, no soldering required)

How to order?
You can order to us directly or by any of our distributors.
Check our web www.olimex.com/dev for more info.

Revision history:
REV.A - create April 2008
REV.B - modify January 2009
Added a troubleshooting guide
REV.C - modify May 2009

Added instructions for avrdude
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Disclaimer:

© 2008 Olimex Ltd. All rights reserved. Olimex®, logo and combinations thereof, are registered trademarks of
Olimex Ltd. Other terms and product names may be trademarks of others.

The information in this document is provided in connection with Olimex products. No license, express or implied
or otherwise, to any intellectual property right is granted by this document or in connection with the sale of Olimex
products.

Neither the whole nor any part of the information contained in or the product described in this document may be
adapted or reproduced in any material from except with the prior written permission of the copyright holder.

The product described in this document is subject to continuous development and improvements. All particulars of
the product and its use contained in this document are given by OLIMEX in good faith. However all warranties
implied or expressed including but not limited to implied warranties of merchantability or fitness for purpose are
excluded.

This document is intended only to assist the reader in the use of the product. OLIMEX Ltd. shall not be liable for
any loss or damage arising from the use of any information in this document or any error or omission in such
information or any incorrect use of the product.
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