|SPAVRU1

| SP AVR Programmer through USB

Main Features

= AVR Studio Interface (AVR Studio 4.12
or later)

= Supports all AVR Device with ISP
interface, refer to AVR Studio

= Programs both Flash and EEPROM

» Supports Fuse and Lock Bits
Programming

= Supports RC Oscillator Calibration

= Upgradeable to Support Future Devices
= Operates at Target Voltages from 1.8V
to 5V

= Adjustable programming speed

= Rescue clock — where the fuse bits do
not match the hardware

» USB Interface to PC programming and
Control

= Powered from PC through USB - does
not require external power supply

1.Introduction

The ISPAVRUL1 from ERE (www.ere.co.th) is a professional cost effective In-System Programmer
covering all AVR 8-bit RISC Microcontrollers. It is designed compatible to AVRISP which is the
programmer from ATMEL. But many additional functions are added for the difference from AVRISP
such as a USB communication and a voltage converter for 1.8V to 5V programming. The programmer
connects to a PC through USB port and draws the necessary power from PC eliminating the need for
an additional power supply.

AVR Studio from ATMEL is used as front-end software, giving you highly-integrated development
solution.
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Figure 1-1 ISPAVRUL application
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The ISPAVRUL1 is fully supported by AVR Studio. We recommend using the latest available
version of AVR Studio (Version 4.12 when this document issued)

1.1. Device Support

ISPAVRU1 supports all AVR 8-bit RISC Microcontrollers with ISP programming option. Support
for new devices will be added through new versions of AVR Studio. The latest version of AVR Studio
is always available from www.atmel.com.

ere co., ltd.
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AVR Studio will automatically prompt the user if it is detects that the firmware in the programmer

is outdated.

The ISPAVRUL supports devices operate at target voltage from 1.8V to 5V.

The ISPAVRUL supports all different voltages and speed grades versions of the devices listed in

the table below.

Classic Tiny Mega

Other

AT90xx1200 | ATtiny12 ATmega8

AT86RF401

AT90xx2313 | ATtiny13 ATmegal6

AT89S51

ATI0xx2323 | ATtiny15 ATmega32

AT89S52

ATI0xx2343 | ATtiny22 ATmega48

AT90CAN128

AT90xx2333 | ATtiny24 ATmega64

AT90PWM2

ATI0xx4414 | ATtiny26 ATmega88

AT90PWM3

AT90xx4433

ATtiny2313

ATmegal0O3

AT90xx4434

ATmegal28

AT90xx8515

ATmegal280

AT90xx8535 ATmegal281

ATmegal6l

ATmegal62

ATmegal63

ATmegal6s

ATmegal69

ATmega323

ATmega325

ATmega329

ATmegat44

ATmega645

ATmega649

ATmega2560

ATmega2561

ATmega3250

ATmega3290

ATmega6450

ATmega6490

ATmega8515

ATmega8535

Table 1-1 device supported

The above devices are referred from AVRISP firmware in AVR Studio version 4.12. Information
about supported devices in latest versions of the firmware can be found in Online Help System in

AVR Studio.

2.Getting Started
2.1. Unpacking the System
= |[SPAVRU1 Programmer
= 10-pin ISP cable

Recommended products
® |106 (10-pin to 6-pin converter)
= LC (lab cable, used for rescue clock wire)
= CUSBAB (USB cable)
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Figure 2-1 ISPAVRUL unpacking

2.2.System Requirements
The minimum software and hardware requirements are:
= Pentium processor (Pentium Il and above is recommended)
64 MB of RAM
100 MB of free hard disk space
Windows 98/2K/XP
USB port, bus-powered

2.3.The beginner
=  Plug ISPAVRUL to PC through USB port
= Install USB driver after new hardware is found by operating system
= Connect the programmer to target board then run the AVR Studio
= Reboot the PC or re-plug the USB if need, the AVR Studio can not fine the
programmer

3.Hardware Description

STATUS LED

|

USB CONNECTOR —» <—|SP CONNECTOR

T

UPGRADE JUMPER

RXLED —»
TXLED —»

Figure 3-1 ISPAVRL1 diagram
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3.1. General Board Description

A block diagram of ISPAVRU1 is shown in Figure 3-2. The ISPAVRU1 can be divided in to 4
sections: USB interface, Control Section, Voltage converter and ISP Cable. In this section a brief
overview of different blocks will be given.

VCC VCC
VTG
VCC —— —— MOSI
DP ——— ——— MISO
usB K ) CONTROL MCU K )
DM ——— ——— SCK
GND ——— ——— RESET
GND GND
GND

Figure 3-2 simplified ISPAVRUL1 block schematics

3.1.1.USB Interface

The ISPAVRUL uses a standard USB connector, B type. USB driver does not directly
control through USB port. But it is a Com Visual Driver for RS232 communication of AVR
Studio at 115200 baud.

3.1.2.Control Section

The Control MCU handles all communication between the target AVR and front-end
software. The ISPAVRUL is completely software controlled from AVR Studio. No manual
configuration of ISP is needed.

LED Color Description
Red-(Red+Green)-Green-Off-Green cycle | Power on Sequence
Red+Green Busy-Programming
Red Programming Failed
Green Ready-OK

Table 3-1 LED status

3.1.3.Voltage Converter

The ISPAVRUL1 operates at 5VDC under USB power supply. Also it can program the
target AVR voltage from 1.8V to 5V. So the voltage converter converts the target voltage to
5V and 5V to target voltage.

3.1.4.1SP Interface cable
ISPAVRUL supports 10-pin ISP header connector pin out.

PINT
hd

MOS! [@ @] VTG

PIN' GND |@ @] GND

MISO [@ @] VTG RESET |@ @| GND

SCK |@ @| MOos! SCK |@ @| GND

RESET |@ @] GND MISO |@ @] GND
ISPGPIN ISP10PIN

Figure 3-3 ISP connectors (top view)

Signal | 6-Pin 10-Pin I/O Description
VTG 2 2 - Power is delivered from the target board
GND 6 3,4,6,8,10 - Ground
MOSI 4 1 Output | Command and data from ISPAVRUL to target AVR
MISO 1 9 Input | Data from target AVR to ISPAVRU1
SCK 3 7 Output | Serial Clock, Controlled by ISPAVRU1
RESET 5 5 Output | Reset. Controlled by ISPAVRU1
Table 3-2 ISP connector pin out
www.ere.co.th Page 4 of 36 ISPAVRU1_051018A
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However the 1106 can convert the 10-pin ISP header connector pin out to 6-pin ISP header
connector pin out. So the 1106 is advice where the target board is 6-pin header connector. The
1106 is an option.

PIN1—>

Table 3-4 1106, 10-pin to 6-pin adapter

3.2.ISPAVRU1 Power Requirements and Considerations
Event if the ISPAVRUL draws power from USB port, however it is important that the target
board is able to provide little power to voltage converter circuit.

3.3.Connecting ISPAVRUL to Target Board

The ISPAVRUL connects to the target board through 3 x 2 or 5 x 2 IDC socket with 2.54 mm
(0.1") spacing. If there is a 6-pin or 10-pin ISP connector on the target board, the 10-pin cable or
1106 has to be changed accordingly.

3.4.Handling the ISP Lines

When connecting the ISPAVRUL to the external target some precaution should be taken. In
this section a few hints and tips will be given that should assure problem free communication
between the ISPAVRUL and target device.

The part can be programmed in-system from AVR Studio with In-System Programming (ISP)
in programming mode, running at the parts normal supply voltage.

3.4.1.VCC and GND

Connect the ISPAVRUL power lines to appropriate pins on the AVR device (preferably
through a 6 or 10-pin connector on the target board) Make sure the target voltage is within
specified range of programmer (1.8V to 5V). The target voltage is used for target voltage
reference in voltage converter section, does not required to power supply for ISPAVRU1
because the ISPAVRU1 draws the necessary power from USB port.

3.4.2. SCK

The target AVR samples the clock signal generated from ISPAVRUL. To make the
sampling robust, a target crystal clock, four times higher than the programming clock (SCK),
is required. By selecting the correct programming speed on AVR Studio.

3.4.3. MISO/MOSI/SCK

The MOSI/MISO or SCK lines are used as general 1/Os in the application, It is
recommended to use series resistors between the load and the AVR as show in Figure 3-5.
The ISPAVRU1 should be directly connected to AVR pins, without any series resistors.

ISP HEADER
AVR
VCC
GND
LOAD

MOSI
MISO

AN ——— SCK

R

Figure 3-5 loading on the MISO/MOSI/SCK lines

3.4.4. RESET
To enter programming mode, ISPAVRU1 needed to pull reset low. It is important that
the external pull-up resistor on RESET pin is not strong that it forces (holds) the pin high. To
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avoid this problem it is recommended that the RESET pull-up resistor should be no less than
10K

4.USB Driver
4.1 Installing WinXP Driver
*  Plug the USB cable to PC and ISPAVRU1

O () IR O
& el T F
usB I E.U:!ligé-g
= H
Cme R

Figure 4-1 connect programmer to PC

=  Wait a moment, Window will detect new USB hardware

Found Mew Hardware YWizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz vou install software for:

[SP&VRLN

{ .'\J If your hardware came with an installation CD

i’

2 or Hoppy disk. insert it now.

Wihat do you want the wizard to do?

(¥ Inztall the software automatically [Fecommended)
) Install from a ligt or specific location [Advanced)

Click Mest to continue.

Mest > ][ Cancel

Figure 4-2 found new hardware

= |n this process the OS found new USB Visual COM driver for ISPAVRU1
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Found Mew Hardware YWizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz vou install software for:

[SP&VRLN

{ .') If your hardware came with an installation CD

i’

&2 or floppy dizk. inzert it now.

Wihat do you want the wizard to do?

() Install the software automatically [Fecommended)
(®) Install from a ligt or specific location [Advanced)

Click Mest to continue.

Mest > ][ Cancel

Figure 4-3 install from specific location

= Select the”Install from a list or specific location (Advanced)” radio button then click “Next”
button.

Found Hew Hardware Wizard

Pleaze chooze your zearch and installation options.

(%) Search for the best diver in these locations.

[Jze the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best diver found will be installed.

[ ] Search removable media [floppy, CO-ROM...]

Include thiz location in the search:

C:\Documnents and Settingz' K MOLTITISMy Documer

() Dan't search. | will chooze the driver to install

Choose thiz option to zelect the device driver from a list. Windows does not guarantee that
the driver you chooze will be the best match for pour hardware.

< Back ” Mewt » ][ Cancel

Figure 4-4 choose driver location
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=  Click “Brows” button to browse driver

Browse For Folder

Select the Folder that contains drivers for wour hardware,

= 5 veP .
I5) Winzk
I winos
=) wWinME
= 123 Winxp
o ) PP
I pcE "
L4 >

To wiew any subfolders, click a plus sign abowve.

(0] 4 l [ Cancel

Figure 4-5 selects the driver

= Specify the driver then click “OK” button
= |f the following dialog is shown, click the “Continue Anyway” button

Hardware Installation

L "_'., The software yow are installing for this hardware:
L
[SPAVEL

has not paszed “Windows Logo testing to werify it compatibility
with Yindows =P, [Tell me why thiz testing iz important, |

Continuing your ingtallation of this software may impair
or destabilize the comrect operation of your system
either iImmediately or in the future. Microzoft strongly
recommends that you stop this installation now and
contact the hardware yvendor for software that has
pazzed Windows Logo testing.

Continue Angmsway ] [ STOR Installation

Figure 4-6 continue anyway

= Wait for this process
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Please wait while the wizard installs the software. .

G%P [SPAYRLN

7 L

Setting a zyztem restore point and backing up old files in
case your system needs to be restored in the future.

User's Guide

Figure 4-7 wait for setting system

Found Mew Hardware YWizard

Completing the Found New
Hardware Wizard

[SPAVRLIT
o

Click. Firizh to cloze the wizard.

The wizard has finizhed instaling the software for;

Figure 4-8 completing found new hardware

= Then click “Finish” button
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= The USB Visual COM Driver is installed completely
= The OS found new hardware (ISPAVRU1)

Found Mew Hardware YWizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz vou install software for:

IJSB Senal Part

{ .'\J If your hardware came with an installation CD

i’

&2 or floppy dizk. inzert it now.

Wihat do you want the wizard to do?

(¥ Inztall the software automatically [Fecommended)
) Install from a ligt or specific location [Advanced)

Click Mest to continue.

Mest > ][ Cancel

Figure 4-9 found new hardware

= Select “Install from a list or specific location(Advanced)” then click “Next” button again
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Found Mew Hardware YWizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz vou install software for:

IJSB Senal Part

{ .') If your hardware came with an installation CD

i’

&2 or floppy dizk. inzert it now.

Wihat do you want the wizard to do?

() Install the software automatically [Fecommended)
(®) Install from a ligt or specific location [Advanced)

Click Mest to continue.

Mest > ][ Cancel

Figure 4-10 Install from specific location
= Click “Next” button

Found Hew Hardware Wizard

Pleaze chooze your zearch and installation options.

(%) Search for the best diver in these locations.

[Jze the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best diver found will be installed.

[ ] Search removable media [floppy, CO-ROM...]

Include thiz location in the search:

C:\Documnents and Settingz' K MOLTITISMy Documer

() Dan't search. | will chooze the driver to install

Choose thiz option to zelect the device driver from a list. Windows does not guarantee that
the driver you chooze will be the best match for pour hardware.

< Back ” Mest > ][ Cancel

Figure 4-11 browse the driver
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= Click “Browse” button to browse the driver
= |nthe “Browse For Folder” , Select the driver then click “OK” button

Browse For Folder

Select the Folder that contains drivers for wour hardware,

= 5 veP .
I5) Winzk
I winos
=) wWinME

=3 PCE
# I REF 3

To wiew any subfolders, click a plus sign abowve.

(0] 4 l [ Cancel

Figure 4-12 select the driver

= Click “Next” button to continue installing. And click “Continue Anyway” when a warning
dialog box is shown.

Found Hew Hardware Wizard

Pleaze chooze your zearch and installation options.

(%) Search for the best diver in these locations.

[Jze the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best diver found will be installed.

[ ] Search removable media [floppy, CO-ROM...]

Include thiz location in the search:

|E:"«Dn:|c:uments ahd Settingz s KMOLTIT MMy Docume v| [ Browsze

() Dan't search. | will chooze the driver to install

Choose thiz option to zelect the device driver from a list. Windows does not guarantee that
the driver you chooze will be the best match for pour hardware.

< Back “ Mewt » ][ Cancel

Figure 4-13 driver is selected
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Hardware Installation

L ] "_l., The zoftware pou are ingtalling far thiz hardware:
L]
ISPaNVRELNT

haz not paszed Windows Logo testing to werify itz compatibility
with “windows ¥P. [Tell me why this testing iz imporkant. |

Continuing your installation of thiz software may impair
or destabilize the commect operation of your system
either immediately or in the future. Microzoft strongly
recommends that you stop thiz installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Continue rmway ] [ STOP Installation

Figure 4-14 continue anyway

=  Wait for process

Found Hew Hardware Wizard

Pleaze wait while the wizard installs the software. _.

(3 ISPaVRLA

frzeruiz. dll
To CAWwINDOWS apstem32

Figure 4-15 waiting the process

*  When process is finished, click “Finish” button
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Found Mew Hardware YWizard

Completing the Found New
Hardware Wizard

The wizard has finizhed instaling the software for;

(3 [SPAVRLIT

Click. Firizh to cloze the wizard.

Finizh

Figure 4-16 finish

= The driver of the ISPAVRUL1 is now installed and the programmer is ready for usage

* If need to view ISPAVRUL1 in “Device Manager”, please following

»  The programmer is shown by select “Control Panel > Performance and Maintenance >
System”

= Click “Device Manager” button on “Hardware” tab
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System Properties

Remate

Advanced

Syztemn Restare Automatic pdates

General Computer Marne Hardware

Device Manager
The Device Manager listz all the hardware devices installed
& on vour computer. Use the Device Manager to change the

properties of any device.

Device Manager

Dirivers

Driver Signing etz you make sure that installed drivers are
compatible with ‘Windows, Windows Update lets you zet up
hiow Windows connects to \Windows Update for drivers.

[ Diriver Signing ] [ Windows Ulpdate

Hardware Profiles

Hardware profiles provide a way for you bo get up and stare
different hardware configurations.

[ Hardware Profiles ]

[ )4 H Cancel ]

Figure 4-17 system properties
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L, Device Manager E|@|E|

File  Action  View Help

Fo B a8 8 M

v Floppy disk drives -~
+ =3 IDE ATAJATAP] controllers
+: e 1EEE 1399 Bus host conbrolless
+ #_] Infrared devices
+ s Keyboards
& 'y Mice and other ponbing devices
¥ e Madems
¥ W Manitors
+ @ Network adaptess
= 'ﬂ- Other devices
"‘ﬂ- Unrown desvice
* B PCMCTA adapters
+ 4 Ports (COMELPT)
+ S Processoes
+ @) Sound, video and game controllers
N Syctem deyices
- Liniwer sal Sarial Bus controfless
Generic USE Hub
Intel(R) 3244001 UISE Universal Hest Controller
ISPavRLUL
USE Riook Hub w

Figure 4-18 browse ISPAVRU1

5.Software Front-end

5.1.Installing AVR Studio

AVR Studio with its Integrated Development Environment (IDE) is the ideal for AVR
developments. It has an editor, an assembler, a debugger and is front-end for all AVR emulators,
STK500 and AVRISP In-System Programming. The ISPAVRU1 uses the same programming
interface as the STK500 and the AVRISP.

To install AVR Studio downloads it from ATMEL website (www.atmel.com) then extracts all
required files to the current directory. Execute the “Setup.exe” file. This will guide you through the
setup process.

Note: AVR Studio version 4.12 or higher is required for ISPAVRU1.
AVR Studio is continuously updated to support new devices and to add functionality.
The lasted AVR Studio can be downloaded from www.atmel.com

5.2.Using AVR Studio

It is assumed that the reader has general knowledge of how to use AVR Studio. For more
information on general use of the program, please look in the interactive help system supplied
with the AVR Studio. The user guide covers ISPAVRUL1 (STK500/AVRSP) specific topic only.
In this section the supporting software for ISPAVRU1 will be presented, and an in-depth
description for the available programming option given.

5.2.1.Starting the Window Software
The software used for communicating with ISPAVRU1 (STK500/AVRISP) is included in

AVR Studio version 4.12 or later. Once installed, double clicking on the *b.’. icon start AVR
Studio. If default install options are used, the program is located in the Windows Start Menu -
> Programs -> ATMEL AVR Tools Folder.
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5.2.2.Start ISPAVRUL1 interface

Pressing the i button on the AVR Studio toolbar will start ISPAVRU1
(STK500/AVRISP) user interface as show in Figure 5-1
Note that the same interface is used for ISPAVRU1, STK500 and AVRISP. Since STK500
includes features that are not supported in the ISPAVRU1 (AVRISP), some features are not
selectable when using the ISPAVRUL1 interface. Only supported features are selectable.

Progws | Fusen | LockBan | Adewosd| Do | daia |

Do
T - | ool

" ¥ Ernie Darve Bafoes Progwererg
r Vsl Drevice A Pragupsrirg

U Irget WVl [ Documents and Eesra o 1T 00|
Pogw | vey | resd |

i

;- gl HEX Fla [ \lhooumeniz and St SIS TTT Ty B |
g | veir | Rasd |

Dhabondreg oo ks’
AN ST el T e Foward on CDBAL
Mting et i Bl S0 Wliger D2 500 et (1T 0K

i

e [ Ta] | T

1 stk ey ST R0

Figure 5-1 AVR Studio with ISPAVRUL1 (AVRISP) user interface

5.3.ISPAVRUL user interface

The ISPAVRUL uses AVRISP user interface that include a lot of powerful features for the
ISPAVRU1 In-System Programmer. The available settings are divided in to six groups, each
selectable by pressing on the appropriate tab. Since different devices have different features, the
available options and selections will depend on which device is selected. Unavailable features are
grayed out.

5.3.1."Program” Settings
The program settings are divided into four sub groups.
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AYRISP

Frogram l Fuzesz ] Lu:u:kEits] .-’-‘-.dvanu:eu:l] Board ] Auto ]

Device

Eraze Device

Prograrming mode

+ |SP v Eraze Device Before Programming
r v “erify Device After Programrming
Flazh

i

{* |nput HE File |E:HDncuments and SettingzskMOLTITINy De J

Program | erify Read |

EEFROM
"

% Input HEX File |C:\Documents and Settings\KMOLTITI\My Di J

Frogram | Werify Read |

Detecting on ‘Auta’...
SYRISP with %2 firmware found on COM4:
Getting revigiong.. HWw 0x0F, S Major: 0x02, S Minor: 0x01 . 0K

Figure 5-2 program settings

5.3.1.1. Device

Device is chosen by selecting the correct device from the Pull-down menu. This
group also includes a button that performs a chip-erase on the selected device, erasing
both FLASH and EEPROM memories.

5.3.1.2. Programming Mode

This group selects programming mode. ISPAVRUL1 only supports the ISP low-voltage
mode. Checking the “Erase Device Before Programming” will force ISPAVRUL to perform
a chip-erase before programming the device. Checking the “Verify Device After
Programming” will force ISPAVRULl to perform a verification of memories after
programming.

5.3.1.3. Flash

If the ISPAVRUL1 User Interface is opened without a project loaded in AVR Studio, the
“Use Current Simulator/Emulator Flash Memory” option will be grayed out. When a
project is open this option allows programming of the Flash memory content currently
present in the Flash Memory view of AVR Studio. For more information about AVR Studio
memory views, please take a look in the AVR Studio help system.

5.3.1.4. EEPROM

If the ISPAVRUL user interface is opened without a project loaded in AVR Studio, the
“Use Current Simulator/Emulator EEPROM Memory” option will be grayed out. When a
project is open this option allows programming of the EEPROM memory content currently
present in the EEPROM Memory view. For more information about AVR Studio memory
views, please take a look in the AVR Studio help system.
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If no project is running, or the source code is stored in a separate HEX file, select the
“Input HEX File” option. Browse to the correct file by pressing the button, or write the
complete path and filename in the text field. The selected file must be in “Intel-hex” format
or “extended Intel-hex” format.

5.3.2."Fuses” Setting

On the “Fuses Settings” tab, overviews of accessible fuses are presented. Some fuses
are only available during Parallel/High-voltage programming. These will be displayed, but are
not accessible when operating in ISP programming mode. Press the “Read” button to read
the current value of fuses, and the “Write” button to write the current fuse setting to the
device. Checking one of these check-boxes indicates that this fuse should be
enabled/programmed, which means writing a “zero” to the fuse location in the actual device.
Note that the selected fuse setting is not affected by erasing the device with a chip-erase
cycle (i.e., pressing “Chip Erase” button in the “Program” setting).

Description

Un-programmed fuse or lock bit

Programmed fuse or lock bit

Read back of current state is impossible, but fuse or lock can be programmed. Not
set to be programmed.

Read back of current state is impossible, but fuse or lock can be programmed. Not
set to be programmed.

Read back of current value indicated un-programmed lock or fuse bit, but no
access is possible. (l.e., cannot be changed in serial mode.)

£ [ [ 1 [ i

Read back of current value indicated programmed lock or fuse bit, but no access is
possible. (i.e., cannot be changed in serial mode.)

r‘} Fuse or lock bit is not accessible, and read back is impossible.

Table 5-1 check box description

Detailed information on which fuses are available in the different programming modes and
their functions can be found in the appropriate device datasheet. By checking the “Auto
Verify” check box, verification will be automatically preformed after each programming.

Please see the “Special Considerations” if you plan change the RST-DISBL or SPIEN fuse.
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Frogram Fuses lLuckEits] .-’-‘-.dvanu:eu:l] Board ] Auto ]

[+ Boot Flash section size=128 words Boot start address=$1F30; [BO0OTS:
[T Boat Flash section size=256 words Boat start address=$1F00; [BOOTS:
[T Boot Flash section size=512 words Boot start address=$1E00; [EOOTS,
[T Boot Flash section size=1024 words Boaot start address=4%1C00; [BOOT!
[ Boot Beset vectar Enabled [default address=$0000); [EOOTRST=0]

[T Reset Dizabled [Enable PCE as i/o pin; [RSTDISEL=0]

[T Debug Wire enable; [WEM=0]

I Serial program downloading [SP1) enabled: [SPIEN=0]

[T 'watch-dog Timer always on; P40 TON=0]

[T Preserve EEPROM memory thraugh the Chip Erase cycle; [EES&VE=0]
[T Brown-out detection level at WCC=4.3; [BODLEVEL=100]

[T Browreout detection level at WCC=2.7 % [BODLEVEL=101]

[T Browreout detection level at WCC=1.8%; [BODLEVEL=110]

[+ Brown-out detection dizabled; [BODLEYEL=111]

[T Divide clock by 3 intemally: [CED1S=0]

™ Clock outout on PORTEO: ICKAOLT=01 b
<

v Ao erify

Program Werif Read
v Srnart W arnings J Y

Entering programming mode.. OKI
Reading fuses .. OxFF, 0=0F, 0«F7 .. K
Leaving programming mode.. OKI

Figure 5-3 fuses setting

5.3.3.“Lock Bits” Settings

Similar to the “Fuses” settings, the “Lock Bits” tab shows which lock modes are
applicable to the selected device. All lock bits are accessible in ISP programming mode. A
lock mode may consist of a combination of multiple lock bits. The ISPAVRU1 User Interface
handles this, and the correct lock bits are programmed automatically for the selected Lock
mode. Once a Lock mode protection level is enabled, it is not possible to lower the protection
level by selecting a lower degree of protection or by setting a different Lock mode. The only
way of removing a programmed lock bit is to do a complete chip-erase, erasing both Program
and EEPROM memories. One exception exists: If the target device has a programmed
“EESAVE” fuse, the contents of the EEPROM will be kept even when a complete chip erase
on the device is performed. By checking the “Auto Verify” check box a verification will be
automatically preformed after each programming.
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AYRISP

F'ru:ugram] Fuses LockBits l.-’-‘-.u:lvanu:ed] Board ] Auto ]

¥ Made 1: Mo memany lock features enabled

[T Mode 2 Further programming dizabled

™ Made 3: Further prograrming and verfication dizabled

¥ Application Pratection Mode 1: Mo lock on SPM and LPM in &pplication Se
[T Application Protection Mode 2 SPM probibited in Application Sechion

[T Application Protection Made 3: LPM and SPM prohibited in Application Sec
[T Application Pratection Mode 4: LPM prokibited in Application Section

¥ Boat Loader Protection Mode 1: Mo lock on SPM and LPK in Boot Loader
[T Boot Loader Protection Maode 22 SPM prohibited in Boot Loader Section
[T Boot Loader Pratection Mode 3 LPM and SPM prohibited in B oot Loader
[T Boot Loader Protection Mode 4 LPM prohibited in Boot Loader Section

£ b

v Ao erify
v Srnart W arnings

Program erify Read

Entering programming mode.. OKI
Reading lockbits .. 0«FF .. Ok
Leaving programming mode.. OKI

Figure 5-4 lock bits setting

5.3.4."Advanced” Setting
The Advanced tab is currently divided into two sub groups.
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AYRISP

F'ru:ugram] Fuzesz ] LockBits Advanced l Board ] Auto ]

Signature Bytes

Signature n Read

:

Cscillator Calibration byte

Calibrate for frequency:
8.0 MHz |

Y alue: Wite Address: Fead Cal. Bute

| | {* Flash
" Eeprom

i

Commurication Settings

Flaud rate: Baud rate changes are active

irmrmediately.

Entering programming mode.. OKI
Reading lockbits .. 0«FF .. Ok
Leaving programming mode.. OKI

Figure 5-5 advanced setting

5.3.4.1. Signature Bytes

By pressing the “Read Signature” button, the signature bytes are read from the target
device. The signature bytes act like an identifier for the part. Please refer to the AVR
datasheets for more information about signature bytes.

5.3.4.2. Oscillator Calibration Byte

For devices with calibrate-able Internal RC Oscillator, the oscillator calibration byte is
written to the device during manufacturing, and cannot be erased or altered by the user.
The calibration byte is a tuning value that should be written to the OSCCAL register in
order to tune the internal RC to specified frequency.

5.3.4.3. Reading Oscillator Calibration Byte

By pressing the “Read Cal. Byte” button, the calibration value is read from the device
and shown in the “Value” text box. If this option is grayed out, the selected device does
not have a tunable internal RC Oscillator. On selected devices, the RC oscillator is self-
calibrating. On these devices there is no need to handle the Calibration byte manually.

5.3.4.4. Writing Oscillator Calibration Byte

Since the calibration byte is not directly accessible during program execution on
devices without automatic RC calibration, the user should write the calibration byte into a
know location in Flash or EEPROM memory. Do this by writing the desired memory
address in the “Write Address” text box and then press the “Write to Memory” button. The
calibration byte is then written to the memory indicated by the “Flash” and “EEPROM”
radio buttons.
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5.3.5.“Board” Settings

The Board tab allows changing the operating conditions for the ISPAVRU1 programmer.

The ISPAVRUL allows modification of Oscillator frequency.

AVRISP

F'ru:ugram] Fuses ] Lu:u:kEits] fidvanced Board l.-“-‘-.utu:u ]

Dzcillatar and 15F Clock,

I—_| Flead

|SF Freq: 1418 kHz = | Attanable: 14.18 kHz Write

i L

Mote: The |SP frequency must be less than 1./4 of the target clock

Revizion
Huw: Ox0F, S, major: 002, Sw. minor: 0x01 Ipgrade

f

Getting revizions.. HW: 0x0F, W Major: 0402, W Minor: 0x01 . 0K
Getting ozcillator parameters.. P=0w01, M=0x00, S0=0x0a .. Ok

Figure 5-6 board settings

5.3.5.1. Oscillator

The ISPAVRUL programmer uses a programmable oscillator circuit that offers a wide
range of frequencies for the target device.

The frequency given here should be lower or equal to the frequency of the target AVR
to be programmed. Based on this number, the ISPAVRUL User Interface calculates the
communication speed between the ISPAVRUL and the target AVR.

Note that the drop-down list only have a few selectable frequencies. For any other
frequency, write it in the input field and press “Write Osc”. The frequency will then be set
to the closest attainable and displayed in the field.

5.3.5.2. Revision

In the revision box the current revision ISPAVRU1 revision number is shown. If AVR
Studio discovers that the ISPAVRU1 contains an older version than the one distributed
with AVR Studio, It will automatically ask for permission to upgrade the Programmer

5.3.6.“Auto” Settings

When programming multiple devices with the same code, the Auto tab offers a powerful

method of automatically going through a user-defined sequence of commands. The
commands are listed in the order they are executed (if selected). To enable a command, the
appropriate check box should be checked (e.g., if only “Program FLASH” is checked, by
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pressing the “Start” button the FLASH memory will be programmed with the HEX file specified
in the “Program” settings). All commands depend on, and use, the settings given in the

ISPAVRU1 User Interface. It is possible to log the command execution to a text file by
checking the “Log to file” check box.

AVRISP

F'ru:ugram] Fuses ] Lu:u:kEits] fidvanced | Board  Auto l

¥ Eraze Device Shart

[+ Check signature
[+ Program FLASH

¥ “erify FLASH

[T Read FLASH

™! Pragram EEPROM
[ Werify EEPROM

[T Fead EEPROM

™ wiite osc. cal. byte
[ Program fuses

[T Werify fuses

[T Read fuzes

™ Program lock bits [ Logta file
™ Werify lock bits -

[T Read lock bits ~

o

v Enable fuze warnings

Getting revizions.. HW: 0x0F, W Major: 0402, W Minor: 0x01 . 0K
Getting ozcillator parameters.. P=0w01, M=0x00, S0=0x0a .. Ok

Figure 5-7 Automatic Programming Settings

5.3.6.1. Setting up the System for Auto Programming

Click on the check boxes for the commands the ISPAVRU1 User Interface should
perform. A typical sequence where the device is erased and then programmed is shown
in Figure. The chip is erased, both memories programmed and verified.

5.3.6.2. Logging the Auto Programming to a File

By clicking on the “Log to File” check box all output from the commands are written to
a text file. The file is selected/created by pressing the “Browse” button. Navigate to the
location where the file is placed, or should be created. The output is directed to this file,
and can be viewed and edited using a standard text editor. An existing file will be
overwritten.

5.3.7.History Window

The History window is located at the bottom of the ISPAVRUL view. In this window the
dialog between AVR Studio and ISPAVRUL1 is shown. For every new command performed,
the old dialog is placed with the new one.

6.Rescue Clock
Where the fuse bits do not match the hardware (i.e. when the target AVR is programmed for
external clock but it should be programmed for external x'tal) cause the target AVR can not run and is
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not talked by the programmer. A rescue clock signal is available at the rescue clock pin on ISPAVRU1
can correct this cause by connect this pin to the XTALL1 pin of target AVR. Then uses the programmer
programs correct fuse bits which match the hardware. The LC cable (our product) is advice for rescue
clock wire.

QOOO0O0
OO0

[

RESCUE CLOCK PIN

Figure 6-1 rescue clock pin

O I enmnnnnnn O
1 l=
L — P
(=]
PCto < usB | - 85
I mCC
L, I = o
=
iz XTAL1
]
( TARGET BOARD

RESCUE CLOCK PIN

Figure 6-2 Rescue clock application

7.Special Considerations
There are a few special considerations that should be noted when using ISPAVRUL programmer
for In-System Programming of AVR devices.

7.1. Fuse Programming

Some devices have fuses not accessible in ISP mode. To program these fuses a parallel
programmer is needed. Some of the TinyAVR devices allow access to the SPIEN and RSTDISBL
fuses. Un-programming/programming these fuses will disable further ISP programming.

7.2. RESET Used as general 1/0 port

If the RESET pin is used as a general purpose I/O, In-System Programming is not possible.
The reason is that the RESET pin must pulled to 12V to enter High Voltage Serial Programming
mode (HVSP). HVSP must be used to change the RSTDSBL fuse.

7.3.AVR Devices with no ISP option

Some devices do not have an ISP programming option. To program these devices, a parallel
programmer is required. Only devices with low-voltage ISP programming mode are supported by
the ISPAVRUL.

7.4.Devices without RC Oscillator Calibration
Not all devices with internal RC clock option feature Oscillator calibration. For these devices
the internal RC will run at the default speed as indicated by the appropriate datasheet.

8.ISPAVRU1 newer firmware detected
Firmware Upgrading is usually done either semi-automatically by AVR Studio, if AVR Studio
detects that the Firmware distributed with AVR Studio is newer that the Firmware present in the
ISPAVRUL1.
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=  When the ISPAVRUL is plugged to USB port on PC and the AVR Studio detects that the
Firmware distributed with AVR Studio is newer that the Firmware present in the ISPAVRUL.

The AVR Studio shows a newer firmware detected dialog box. Press “OK” button for progress
upgrading firmware.

STKS00/AYRISP [X]

&n AYRISP with firmware version 2,01 has been detected, The firmware version corresponding
ko this installation of &YR Studio is 2,04, Press QK ko launch the upgrade program to

perform an upgrade, or Cancel to continue without upgrading, NOTE! Correct operation is nok
guaranteed if an uparade is not performed.

04 Cancel

Figure 8-1 new firmware detected

» The AVR Studio shows a warning dialog box. Don't care this dialog box because the
ISPAVRU1 uses power supply from USB port. It doesn’t use power supply from target board.
The ISPAVRUL doesn’t need connect to target board where it upgrading the firmware. Pass
this process by click “OK” button.

AVR ISP X

@ Before continuing, make sure that the Following conditions are met:

- The target vaolkage must be stable and at least 2, 7Y,
- Mo karget hardware must drive the MISO, MOST ar 3CK pins on the ISP connection,

o]4

Figure 8-2 target voltage warning

=  Then the AVR Studio shows “Please Wait" dialog box.

Please Wait

Please wait while ISP enters upgrade mode

Figure 8-3 Please Wait

= After the above process is completed, The “Atmel STK500/AVRISP Upgrade” program is
started than it shows “No programmer found” in status line. Don’t care this process.
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Atmel STRS00/AYRISP Upgrade [5__<|

Statuz

Errar: Mo programmer found...

Figure 8-4 ATMEL STK500/AVRISP upgrade program

= Select “Tool > AVR Prog” in AVR Studio menu bar.

Hex file

C:%Program Filesh. A5 TESOD. ebn

Browse... Exit... |

Flazh

Program | W erify | Read |
EEFROM

Frogram | W erify | Fead |
Device

J Advanced... |

Figure 8-5 AVR Prog

= Click “Browse” button in Hex file window. Locate and select the “STK500.ebn” in the AVR
Studio subfolder named STK500. Typical path is “C:\Program Files\Atmel\AVR
Tools\STK500” in AVR Studio 4.x.
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Browse E]

Lok in: | ) STK500 | ek B~
=) sTRS00.200

Filez of type: |He:-: files [ hex:". eep:”. 290; ebn) ﬂ Cancel

Figure 8-6 browse the STK500.ebn

= Click the” Program” button in Flash window.

Hex file

C:%Program Filesh. A5 TESOD. ebn

[Coms. =

Erazing Device...Programming. ..

Device

[ |

Figure 8-7 AVR Prog is programming

Close “AVR Prog” after Programming and verification is completed.

Close the “Atmel STK500/AVRISP Upgrade” dialog box

Power off the ISPAVRUL1 by take off the USB cable from PC.

The Firmware of the ISPAVRUL1 is now upgraded and the programmer is ready for usage.

9.ISPAVRU1 Semi-Auto Firmware Upgrade
Firmware Upgrading is usually done either semi-automatically by selecting "upgrade” in the
STK500/AVRISP dialog window opened from the Tools Menu in AVR Studio.
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AYRISP

F'ru:ugram] Fuzesz ] Lu:u:kEits] Advanced Board l.-’-‘-.utu:u ]

Oscillatar and ISP Clock,

Read
ISP Freq: 1418 kHz | Aftainable: 1418 kHz it

Mote: The ISP frequency must be less than 1.4 of the target clock

ol

Revizion

Huw: 0x0F, Sw. roajor: 0x02, Sw. minor: 0204 Upgrade

L

Getting revizions.. Hw: Ox0F, S bajor: 0«02, S binor: 0x04 . Ok
Geting ozcillator parameters.. P=0x01, M=0x00, S0=0x0a .. Ok

Figure 9-1 upgrade

= In“Board” tab of AVRISP program, Click “Upgrade” button for upgrading firmware.

= The AVR Studio shows a warning dialog box. Don't care this dialog box because the
ISPAVRU1 uses power supply from USB port. It doesn’t use power supply from target board.
Pass this process by click “OK” button.

AVR ISP X

@ Before continuing, make sure that the Following conditions are met:

- The target vaolkage must be stable and at least 2, 7Y,
- Mo karget hardware must drive the MISO, MOST ar 3CK pins on the ISP connection,

o]4

Figure 9-2 target voltage warning

» Then the AVR Studio shows “Please Wait” dialog box.
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Please Wait

Please wait while ISP enters upgrade mode

Figure 9-3 please wait

= After the above process is completed, The “Atmel STK500/AVRISP Upgrade” program is
started than it shows “No programmer found” in status line. Don't care this process.

Atmel STRS00/AYRISP Upgrade [5__<|

Statuz

Errar: Mo programmer found...

Figure 9-4 ATMEL STK500/AVRISP Upgrade program

= Select “Tool > AVR Prog” in AVR Studio menu bar.

Hesx file

C:MProgram Filesh. ASTES00.ebn

Browse. .. | Exit... |

S[=ed

Flazh

Program Werify | Read |
EEFPROM

Program | Woerify | Read |
Device

J Advanced. .. |

Figure 9-5 AVR Prog
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=  Click “Browse” button in Hex file window. Locate and select the “STK500.ebn” in the AVR
Studio subfolder named STK500. typical path is “C:\Program Files\AtmelNAVR Tools\STK500”
in AVR Studio 4.x.

Browse E]E]

Laok inc | (9 STKS00 | =% E3-
stk500 Iﬂ SEES00_sprog Ak Upgrade
[ stkson [% stks00_eread
“bsTrRE00 [*), skks00_fprog
STKS00.ebn [, 5tks00_show
[ stks00_suto | %] stkso0camman, di
[%] stks00_connect [ %] stksoool,di

Files of type: |AII files [7.7] j Cancel

Figure 9-6 browse the STK500.ebn

= Click " Program” button in Flash window.

Hex file

C:%Program Filesh. A5 TESOD. ebn

[Coms. =

Erazing Device...Programming. ..

Device

[

Figure 8-7 AVR Prog is programming

= Close “AVR Prog” after Programming and verification is completed.

= Close the “Atmel STK500/AVRISP Upgrade” dialog box

= Power off the ISPAVRUL1 by take off the USB cable from PC.

= The Firmware of the ISPAVRUL is now upgraded and the programmer is ready for usage.
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10. ISPAVRU1 Manual Firmware Upgrade

Firmware Upgrading is usually done either semi-automatically by AVR Studio, if AVR Studio
detects that the Firmware distributed with AVR Studio is newer that the Firmware present in the
ISPAVRU1, or by selecting "upgrade” in the STK500/AVRISP dialog window opened from the Tools
Menu in AVR Studio. However, if the communication between the ISPAVRU1 and the PC is broken
during Firmware Upgrading the ISPAVRU1 stops responding, both Firmware Upgrading and
Programming will not work. The ISPAVRU1 is NOT broken, but it is no longer able to automatically
enter Programming mode — Programming mode have to be forced to do a firmware upgrade. Once
this is done the ISPAVRUL1 is up and running again.

The problem can occur if the USB cable is removed during the Programming.

Q () EEumnnn O

---- -
5 (] |
U- e
. B=cC
IESE
=cZ
= -. 1=
Bl s 1=
. I:Q

upgrade jumper

Figure 10-1 upgrade jumper mark

Procedure for manually upgrading the ISPAVRU1 Firmware:
= Power off the ISPAVRUL1 by take off the USB cable from PC that supplies the power to the

ISPAVRUL.
Q oy LI Q

""Uil
FLDT

Figure 10-2 power off the ISPAVRU1

USB JACK

O00O0O0
OO0

[

= Short the jumper marked on Figure 10-3.

O0O00O0
OO0

()

upgrade jumper

Figure 10-3 short the upgrade jumper

=  Power on the ISPAVRUL1 by put on the USB cable to PC that supplies the power to the
ISPAVRUL1.
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USB JACK

Figure 10-4 power on the ISPAVRU1
= Wait for a moment.
=  Start AVR Studio.

Bl figei Je= Jml Oeiag DR
DRI £ ans o - L R e 1 5 A s
i B s -] K& s 1 1

| v e—

i-'u D Fraw i Tul i 3
' °
Figure 10-5 AVR Studio
= Start the application “AVR Prog” located in the Tools menu.
www.ere.co.th Page 33 of 36 ISPAVRU1_051018A

Last printed 11/18/2005 12:59 PM



ISPAVRU1
User's Guide

TR e

£

Y WS IRRE Meseagus { FRTRI J ET 2l

Figure 10-6 start the AVR Prog

AVYRprog E]@

Hesx file

\C:4Program Filesh, . \STKS00.ebn

Browse. .. Exit... |

— Flazh
Program Werify Read
—EEPROM
Program Woerify Read
— Device
ATmegalhzh ;I Advanced. ..

Figure 10-7 AVR Prog

=  Click “Browse” button in Hex file window. Locate and select the “STK500.ebn” in the AVR
Studio subfolder named STK500. Typical path is “C:\Program Files\AtmelAVR
Tools\STK500” in AVR Studio 4.x.
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RIX

Lok in: | 3 STKS00

stks00 [, stks00_sprog
[ stkson [ stks00_eread
“&sTRS00 [*] stks00_Fprog
STKS00.ebn [%, stks00_show
[, Stks00_auto | %] stks0nCammaon. di

[ stkE00_connect [ %] stksoool,di

R I = e 5

&k Jpgrade

File narne: |

Files of type: | &l files [*.7)

j Cancel

Figure 10-8 browse the STK500.ebn

Click” Program” button in Flash window.
Close “AVR Prog” after Programming and verification is completed.
Power off the ISPAVRUL1 by take off the USB cable from PC.

Remove the short.

O0O000
OO0

[

upgrade jumper

Figure 10-9 removes the short

= The Firmware of the ISPAVRUL is now upgraded and the programmer is ready for usage.

11. Troubleshooting Guide

Problem

Reason

Solution

The LED is not lit

ISPAVRUL1 is not
connected to USB port

Connect USB cable to PC

ISP pin-out is not correct

Verify pin-out on target ISP header
connector

USB does not provide
enough power

Verify that the USB port can deliver enough
power.

Can't get any

communication with target

device

ISP pin-out is not correct

Verify pin-out on target ISP header
connector

Device does not support
ISP programming mode

Verify that device supports ISP mode, and
that correct IO pins are connected

Heavy loading on ISP

Connect series resistor between load and IO

pins pins

Too strong pull-up on Reset pull-up resistor should be more than
RESET pin 10K

ISP Freq set wrong in Reduce the ISP frequency in AVR Studio to
AVR Studio match the target board frequency

USB does not provide
enough power

Verify that the USB power supply can deliver
enough power to source ISPAVRU1
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SPIEN fuse disabled

Enable SPIEN fuse with a Parallel/ High
Voltage Serial programmer

Reset used as general
10

Use a High Voltage Serial
Programmer/Parallel programmer to Change
the RSTDISBL fuse

AVR Studio does not find
ISPAVRU1

Old version of AVR
Studio

Download AVR Studio newer version from
Atmel’s website

Other Device or service
controls the USB port

Disable other drivers.

Table 11-1 Troubleshooting Guide
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