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APPLICATION NOTE

8-bit Atmel Microcontroller

Features

e megaAVR® USB packages
e Atmel® ATO0USB1287/1286/647/646
o Atmel ATO90USB82/162
e Atmel ATmega16/32U4

Introduction

This document describes how to migrate the megaAVR USB packages from AVR Studio®
4 to AVR® Studio 5.1 or Atmel Studio 6.
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1. Glossary
AS4 Atmel AVR Studio 4 (Integrated Development Environment (IDE) for Atmel AVR applications)
AS5 Atmel AVR Studio 5
AS6 Atmel Studio 6
CDC Communication Device Class
HID Human Interface Device
oTG USB On-The-Go
USB Universal Serial Bus

2. Overview

All the software package available on Atmel website for megaAVR with USB interface come with AVR Studio 4 project
with an old version of the AVR Toolchain and use external makefile.

The aim of this document is to be able to easily port these existing projects to AVR Studio 5.1 or Studio 6 projects. This
needs some explanations to do it properly.

3. Software packages

Here is the list of the software packages concerned by this procedure:

e AVR270: USB Mouse Demonstration on megaAVR with USB
http://www.atmel.com/Images/AVR270_USB_mouse.zip

e AVR271: USB Keyboard Demonstration on megaAVR with USB
http://www.atmel.com/Images/AVR271_USB_Keybord.zip

e AVR272: USB CDC Demonstration: UART to USB Bridge, on megaAVR with USB
http://www.atmel.com/Images/AVR272_USB_CDC_Virtual_Com_Port.zip

e AVR273: USB Mass Storage Implementation on megaAVR with USB
http://www.atmel.com/Images/AVR273_USB_Mass_Storage.zip

e AVR276: USB Software Library for megaAVR with USB Microcontrollers
http://lwww.atmel.com/Images/AVR276_USB_Device-Host_Library.zip

e AVR277: On-The-Go (OTG) add-on to USB Software Library for megaAVR with USB
http://lwww.atmel.com/Images/avr277 .zip

e AVR280: USB Host CDC Demonstration on megaAVR with USB
http://www.atmel.com/Images/AVR280 USB_Host CDC.zip

e AVR287: USB Host HID and Mass Storage Demonstration
http://www.atmel.com/Images/AVR287 .zip

¢ AVR293: USB Composite Device on megaAVR with USB
http://www.atmel.com/Images/AVR293_USB_Composite_Device.zip

e AVR328: USB Generic HID Implementation on megaAVR devices
http://www.atmel.com/Images/AVR328.zip

e AVR916: Upgrading the Flash memory using a U-Disk
http://www.atmel.com/Images/AVR916.zip
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4, Hardware Kkits
All the above software packages are working on Atmel starter kits or reference designs:

e STK®525 for ATO0USB1287/1286/647/646 devices
http://www.atmel.com/Images/doc7608.pdf

e STK526 for AT90USB162/82, ATmega32U2 devices
http://www.atmel.com/Images/doc7709.pdf

e AT90USBKEY for AT90USB1287/1286/647/646 devices

http://www.atmel.com/Images/doc7627 .pdf
e ATSTK600 with appropriate routing and socket cards for AT90USB82/162, ATmega16/32U4 devices

http://lwww.atmel.com/tools/STK600.aspx

5. Procedure to move to AS5 projects
The example explained hereunder is based on the AVR270: USB Mouse Demonstration on megaAVR with USB:

e Open the zip file, and a list of packages is presented, depending on the used product:
B C:\DOCUME ~ 1\t lyse\LOCALS~ 1\Temp\AVR270_USB_mouse.zip\USB mousel

X

File Edit Yiew Favorites Tools Help
=]
e
Add  Extract  Test  Copy Mowe Delete Info
? |@ CHDOCUME~13Ehysel LOCALS~1) Templ AVR270_USE_mouse, ziplUSE mouse), hd
Mame Size Packed Size | Modified Created Accessed Attribul
E 997 246 2009-09-29 16:31
seriest-hidmouse-2_0_g-doc.zip 1823 861 1743181 2009-09-14 13:21
ﬂSTK526-seriesZ-hidmouse-Z_D_S-doc.zip 966 769 892 485 2009-09-11 14:33
ﬂSTK600-seri852-hidmouse-Z_D_Z-ch.Zip 1055 639 951 879 2009-09-11 14:41
ﬁSTK600-series4-hidmouse-Z_D_Z-ch.Zip 1050597 1004403 2009-09-11 15:04
] ]
1 objectis) selected 997 997 2009-09-29 16:31

The one to be used for the example is the “series6-hidmouse-2_0_6-doc.zip”.

® Once unzipped, the AS4 project is available in the following folder:
series6-hidmouse-2_0_6-doc\at90usb128\demo\series6-hidmouse\gcc

= D:A\Work\DeviPortASS\series6-hidmouse-2 0 6-doclat90usb 128 de molseries6-hidmouselsce ‘L||'E||Z|
File Edit ‘Yiew Favorites Tools Help [ ,':
@ Back ~ > I" /_\ Search ll_ Folders '
Address |h3 D Work) DenviPortaSs) seriest-hidmouse-2_0_g-doc) at90usb 1284 demo seriesé-hidmouseigec V| Go
Falders = Mame = Size | Twpe Date Modified
) PartATs a| = config.mk LKE MK File 9/14/2009 1:21 PM
= |5 seriest-hidmouse-2_0_g-doc = MakeFiIe 3KE File 9/14/2009 1:21 PM
= 153 at90ush128 B @ seriesf-hidmouse. aps 4KE aps File 9/14/2009 1:21 PM
=l 53 demo setiest-hidmaouse, elf 40KE ELF File 9f14/2009 1:21 PM
B ) seriess-hidmouse setiest-hidmouse, hex Type: aps File 9/14/2009 1:21 PM
z Date Modified: 9/14/2009 1:21 PM
s 5 conf Size: 3,45 KB
® 7 doc ]
b | » < | b4
Type: aps File Date Modified: 9/14/2009 1:21 PM Size: 3.45 KB 345 KB 4 My Computer
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® |aunch AS5 and import this file:

AVRStudio

File = Edit Wiew Wassist¥ Project Debug  Tools wWindow Help

Hew r - &E-E | P | Bl | default ||
Cpen P E i@ | on b |SEE2E
Close

Close Solution

Impoart L AYR32 Studio Project... Chrl+3
g Save Selected Items Ckrl+5 &WR Studio 4 Project... Chrl+4

Save Selected Ttems As. . Project Template. .. Chrl+T
@ Save Al Chrl+Shift+35

Export Template. ..

| Page Setup...

=i Prink... Chrl4-P
Recent Files ]
Recent Projecks and Solutions 2
E:xik AlE+F

® Look for the AS4 project by browsing the APS file location:
Import AVR Studio 4 Project

Import AYR Studio 4 Project

Select AR Studio 4 Project

APS File Lacation: [ Browse

Select Location To Save AR Studio S Project

Solution Folder: | [ Browse
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® This is located on the \gcc folder of the project:

Lok i |E)gcc v| o P
_E hidmouse, aps
My Recent
Docurnents
Desktop

b

&

ky Documents

8

tyze ot
WTOLTO225
- File name: |seliesB-hidmouse.aps A4 | [ Open J
!E i& Files of twpe: |Avr Studio 4 Project [*.aps) w | [ Cancel ]

e Open the file and select the location to save the AS5 solution:
Import AVR Studio 4 Project

Import A¥R Studio 4 Project

Select AYR Studio 4 Project 1
APS File Location: |D:'I,Work'l,Dev'l,PortnS5ﬁ,seriess—hidrnouse—z_ﬂ_ﬁ—doc'l,atguusb1Zaldemo'l,seriesﬁ—hidmouseI [ Erowse ]
Select Location To Save AVR Studio 5 Project 2

Solution Foldes: |D:\,Work‘l,Dev'l,PortAS5'|,seriess—hidmouse—z_ﬂ_s—doc'l,atgﬂusb1Zaldemo'l,seriesﬁ—hidmouse| l Browse ]

3 4

Cancel

® Then select “convert” and finish
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® (o to the configuration button by clicking on the same name, as shown here:

=i

@
&
@
&
&
&
&
&)

Solution Explorer

3 Solution ‘seriesé-hidmouse' (1 project)
=d| Dependencies
i=d| Output Files
E'f} adc_drv.c
E'ﬂ main.c
Ef_} mouse_task.c
E'ﬂ power_dry.c
E'ﬂ scheduler.c

ush_descriptors.c
ush_device_task.c

usb_specific_request.c
ush_standard_request.c

e Select the “Build” tab and remove the option in the check box for “Use external makefile”

Euild*

Build Events

Toolchain

Device

Tool

Advanced

ASF

Canfigur ation; inctive (default) |  Platform: |F\ctive (AVR) W |

@e External Makefile !=

1. Target name must equal project name,
Z. Build support requires "all" and "clean” targets,
3. Makefile and target must exist in the same Folder,

Build Artifact

Artifact Type l Executable

Artifact Mame Iseriest’u-hidmuuse
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e Build the project: You will find one error:

G G Yo ey Prewe D 0o Dok edos b

Pl S A SB[ - L e R RiC-¥ o E T RN s T e
B3 2mP ol Sl 03330 0malaur a9 T |-l ES]a, ] @amomum Twre o)
rmet-hedoa st
=)
kd 3 S serestetudn e’ {1 trisect)
Corfgaator:  Actrew (def mA) - Patform:  Actww (AVR) - =

Errar Lisk \

Q

Description

& 1 undefined reference to " wdtdry_disable’

This was due to a file which was not included in the AS4 project but still linked as it was listed in the makefile. Because
external makefile is not used anymore, user falls into this issue. (file wdt_drv.h/.c)

Just add the file in the project but only as a link, as the file already exists and there is no need to have a local copy in
the project folder:

42001A-AVR-04/12
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® Choose in the Solution Explorer: Add -> Existing Item...:

Solution Explorer

|3
f:; Solution 'seriest-hidmouse’ {1 project)
: [##]  Build
P [ Rebuild
E'ﬂ adc_ \
| 0% ﬂ_"_ﬂ ain Clean
a3 Mews Irem... Chrl-Shift+a #Add *
[:2]  Existing Item... Shift+alt+a Set as SkartUp Project
f:..i IMew Folder I.EI A3F Wizard

s view ASFExample Project Help

& [k Chrl4
X }( Remoyve Dl
Rename Fz

Unlnad Project

Propetties

® To do this properly, select that the addition is done “as link” in the dialog box shown here:

Add Existing Item - seriesé-hidmouse

Laok in: |E}wdt v| a2 e E-
- |51 wdt_drv.c
I__ r'?j wit_dre.h
Desktop
1_';.1
AYRStudio 5.1
tlyze on
NTOLTOZ225
Object name: |wdt_drv.c V| L Add |"J
Objects of type: | All Files [*7) v/ Add
— — - {

e Rebuild the project, then this works!

Am Atmel AVR544: Migrating megaAVR USB projects to Atmel AVR Studio 5/6 [APPLICATION NOTE] 8

42001A-AVR-04/12



Depending on the megaAVR USB package, some other files are also missing in the Atmel AVR Studio 4 project, even
though they are listed in the makefile.

These can be:

e flash_drv.S file missing in AVR272 — CDC — Series 4 example and AVR298 — Audio example projects
e start_boot.c missing in applications that include DFU
e timer16_drv.c missing in some host applications

6. Summary

Existing megaAVR USB packages based on AS4 projects can be imported to Studio5/6 through the import process
available in Studio.

Special care has to be done that external makefiles are no longer used.

Then, some files which were listed in the external makefile, present in the project folders, were not part of the AS4
project and then must be added manually but as link since files are physically present on the project folders.

7. Revision History

| Doc.Rev. | Date _ Comments

42001A 04/2012 Initial document release
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