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1 Programs

Assuming you are running a Windows OS, you will need two basic programs in order to assemble and
program your ATmega32U4 chip on the ECE375 TekBots board.

L.

avrdude: AVRDUDE is the standard program for flashing programs onto AVR chips. This will be
used to program your ATmega32U4 chip with your compiled code. To get the latest version of
AVRDUDE for Windows, go to_the releases folder in github:

https:/github.com/mariusgreucl/avrdude/releases
Download the zip file for your architecture (e.g., x86, x64, or ARM).

AVRDUDE v7.0-windows ()

See Release Notes for changes

v Assets s
@ avrdude-v7.0-windows-windows-armé4.zip 1.89 MB May 09, 2022
%) avrdude-v7.0-windows-windows-x64.zip 2.05 MB May 09, 2022
@ avrdude-v7.0-windows-windows-x86.zip 2.06 MB May 09, 2022
r§°] Source code (zip) May 09, 2022
[ﬁ"] Source code (tar.gz) May 09, 2022

& 2 @4 5people reacted


https://github.com/mariusgreuel/avrdude#support-com-port-discovery-via-usb-vidpid
https://github.com/mariusgreuel/avrdude/releases
https://github.com/mariusgreuel/avrdude/releases

Extract the file in your preferred directory:

& Downloads = O x
@ New ~ x5 (] (=] = ] Tl sert ~ = View - 8 Extractall aen
“— >~ 4 ™ > ThisPC > Downloads ~ G /2 Search Downloads
MName Date modifi;d Type Size
v - This PC
~ Today (19)
> [B Desktop
zadig-2. Application 5,064
K zadig-2.7 Appli 5,084 KB
> [ Documents
zadig-2. Application 5,037
K8 zadig-2.3 Appli 5,037 KB
» & Downloads
dude-v7.0-wind ind Ah R/29/2027 B30 PM Comnreceed (zipp... 2114 KB
» [ Music
e avrdude-v7.0-windows-windows- c}g LD EI] B @ zipp.. 1,940 KB
» [ Pictures
E as-installer-7.0.2594-full - 983,897 KB
= Open Enter
> B vid
- Videas [2] 22000.318.211104-1236.co_release, . e 4447 298 KB
. g Open with >
= Local Disk (C:
’ ocal Disk (C:) [ Install Parallels Desktop.dmg . . 1,062 KB
. - Open in new window
’ DVD Drive (D:). @ ChS_AVR_I0_ATmega32U4._edit 8,595 KB
& Extract All..
> g Install Parallels @ Ch5_AVR_IO_ATmega32Ud ) 8,640 KB
. s? Pin to Start
» g= Dropboxon’M 1B ece375-labb e P.. 39 KE
£ Compress to ZIP file
> iCloud on "Mac (& starterguide jeP.. 3,224KB
. Copy as path
> g Homeon'Mac (& ece375-lab3 e P.. 367KB
[ Properties Alt+Enter
> DVD Drive (D?) &s @ eced75-lab2-2 jeP.. 122 KB
(& ece375-1abs-2 R7  Show more options shift+FI0 op 122 KB
¥ ﬁ Metwork
N 518items 1 item selected 2.06 MB IEI O )
avrdude-v7.0-windows-windows-x86 = [m] X
@ New ~ Tl sort ~ = view ~ =00
“ >~ A <« Dow.. » avrdude-v7.0-wi... ~ G 2 Search avrdude-v7.0-windows-windows-x26
B Dropbox (M # Mame Date modified Type Size
avedude7,# | L) avrdude.conf 5/0/2022 2:11 PM CONF File 508 KB
B Music avrdude 5/9/2022 2:11 PM Application 696 KB
5 Videos D avrdude.pdb 5/9/2022 2:11 PM PDB File 7,924 KB
3 items =0

2. Microchip Studio: Microchip Studio is an IDE for developing and debugging AVR

microcontroller applications. You can use Microchip Studio with the debuggers, programmers
and development kits. Download Microchip Studio Installer here;
https: microchi m/en- Is-r I rchi r-sam-m

Install and launch the Microchip Studio. Microchip Studio should display a Start Page. To create
anew AVR project, click on the New Project...


https://www.microchip.com/en-us/tools-resources/archives/avr-sam-mcus
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Select AVR Assembler Project as the project type.

‘ MNew Project
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Sort by: | Default - Search Installed Templates (Ctrl+E) P~
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Type: Assembler

H AVR Assembler Project Assembler

Creates an AVR 8-bit Assembler project

Microchip Studio Solution

Mame:
Location:

Solution name:

AssemblerApplication
chwsers\junt Documents\Atmel Studic\7.0

AssemblerApplicationl Create directory for solution




(For the C project in Lab1 Part 2, select GCC C Executable Project as shown below

New Project
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Select ATmega32U4 as the device type.
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At this point, an editor window appears within Microchip Studio and you are able to begin
composing your assembly program.
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In order to run Lab 1 of ECE 375 as an example, one must obtain the BasicBumpBot.asm file
from the lab website. You can incorporate this code into this new project in one of two ways. First, you
can simply open BasicBumpBot.asm file with a text editor and copy-paste of its contents directly into the
open editor window within Microchip Studio - this copies your code into the file created for you, e.g.,
main.asm. If you want to change file name, right-click on the .asm file in the Solution Explorer on the
right hand side of the Microchip Studio window. Then, select Rename and type
YourName Lab# Sourcecode.
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https://web.engr.oregonstate.edu/~jangha/ece375/code/BasicBumpBot.asm

If you want to include an entire existing file into your newly-created project, right-click on the
name of your project (e.g., AssemblerApplicationl) and select Add => Existing Item...
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Navigate to the existing assembly code file (e.g., BasicBumpBot.asm) that you would like to use

for this project, select it, and click Add.

E Add Existing Item - AssemblerApplication *
&« > o~ 4 3> ThisPC » Documents > ECE375 » FALL2Z » labl w L Search lab1
Organize * MNew folder =~ [ o
B Pictures » Name Date modified Type Size
55 iCloud Drive # E BasicBumpBot 8/10/2022 4:39 PM ASM File KB
[ Dropbox (M # D BasicBumpBot.eep.hex r:06 PM HEX File TKB
avrdudevT.0-n D BasicBumpBot.hex 06 PM HEX File TKB
5 Music D BasicBumpBot.ohj 06 PM 0BJ File TKB
7:14 Pl 3K
B Videos 1= 1eg0 7:14 PM Text Document KB
D logl 8/25/2022 T:14 PM Text Document 3KB
~ [ Atmel Studie 7.0
[ m32uddef.inc 8/10/2022 2:58 PM INC File 46 KB
70 Type: INC File
Size: 43.8 KB
Date modified: 8/10/2022 2:58 PM
~ [ ThisPC
> [E Desktop
> & Documents
File name: | BasicBumpBot | AnFies v

Add v Cancel

Your existing code file will now appear in the Solution Explorer under the heading of your
project. Double-click on the file name and it will open in a new editor tab.



Solution Explorer * 0 x
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If this existing file is to be the “main” assembly file of your project, right-click on the file name
and select Set As Entry File.
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For more information, refer to the 2.1 Startup Tutorial, 2.2 Simulation Tips, 2.3 Debugging
Strategies in AVR starterguide.pdf

2 Assembling and Running Programs

In order to translate the assembly source into machine code, navigate to Build => Build Solution in the
main Microchip Studio menu.



Assemblerfpplication] - Microchip Studio
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If the code was successfully compiled, a message in the Output window at the bottom should read “Build
Succeeded”.

Output
ra

Show output from:  Build Else =] E
LuUrie DuLliulrng Ldi'gel Lurepuliu L0 prtu jeELL ASSEMNULENAPPLLILdLLUNL . dSINPEU |
Target "PostBuildEvent™ skipped, due to false condition; ('$(PostBuildEvent)’
Target "Build™ in ile "C:\Program Files (x86)\Atmel\Studio\7.8\Vs\Avr.common.
Done building target "Build" in project "Assemblerfpplicationl.asmproj”.

Done building project "Assemblerépplicationl.asmproj™.

Build succeeded.
========== Build: 1 succeeded or up-to-date, @ failed, ® skipped ==========

Output

Build succeeded

A hex file should be created in the Debug folder in the current project directory that can be moved into

the ATmega32U4’s flash program memory. You can check its directory by right-clicking on the file name
and select Open File Location.
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To program, you need to figure out a port connection first. Zadig helps you to identify VID and PID of
your USB device.



Now we will set up the external programmer in the Microchip Studio. Navigate to Tools => Select
profile in the main Microchip Studio menu.

E AssemblerApplication] - Microchip Studio
File  Edit View VAssist{ Project Build Debug | Tools | Window Help
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3* The behavior is very simple. Get the 7| atmega_programmer
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i* fol Options...
Select Advanced and click Apply.
Micrechip Studio Ul Profiles X
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Advanced v

The profile that was default in Atmel Studic & and previous versions of Atmel Studio 7. Shows most features from
Atmel Studio, including advanced debugging, refactoring tool menus and window layout.

You can go to Tools — Select Profile to change the profile later.

Navigate to the Tools => External Tools...



AssemblerApplication - Microchip Studio
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Add a new tool by clicking Add and fill in the blank as below:

x86_prog
External Tools...

Customize...

External Tools ? >

Menu contents:

atmega_programmer Add

xﬂﬁ_imi
Delete

Move Up
Move Down

Title: avr109

Command: The file directory of avrdude.ext D
Arguments: ¢ ayr108 -p m32ud -P ush:03EB-204E -U flashow:S(BinDirl'&(TargatName).haxi |
Initial directory: b
Mse Output window [ Prompt for arguments

Treat output as Unicode B Close on exit
Ok Cancel
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the path of avrdude.exe that you downloaded from the section 1.1.



Arguments:
-c avrl09 -p m32u4 -P usb:03EB:204B -U flash:w:S$(BinDir)\$ (TargetName) .hex:1i

Here, the flags are as follows:

-c specifies the type of hardware programmer to use (avr109 is what comes in the lab kit.)

-p specifies the type of chip to be programmed (ATmega32U4 is the AVR MCU on the board.)

-P specifies the connection port.

-U specifies a type of command for avrdude to execute; here, it is writing (w) the flash memory
of the ATmega32U4 with your program (the .hex file).

If you want to know other flags, type avrdude --help in the command line.

You don’t need to replace $ (BinDir)\$ (TargetName) with yours.

Check Use Output window then click Apply to save the setting.

(If needed, replace 03EB : 204B with the USB ID that you jot down from Zadig.exe in the
Troubleshooting section.)

Now, it’s ready to program the BasicBumpBot.hex. Press the reset button on the ATmega32U4 board.
You have about 9 sec before the bootloader times out and starts any resident user program. Before it
times out, invoke programming via External Tools that you just created (i.e., avr109). Navigate to the
Tools => avr109. This should be a one-time set up unless you connect the board with a different USB
port.
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Qutput
Show output from:  avr109 - ‘ | ‘ = | ta

Connecting to programmer: .
Found programmer: Id = “"LUFACDC"; type = S
Software Version = 1.8; No Hardware Version given.
Programmer supports auto addr increment.
Programmer supports buffered memory access with buffersize=128 bytes.

Programmer supports the following devices:
Device code: @x44

avrdude.exe: AVR device initialized and ready to accept instructions

Reading | | 1leex @.88s

avrdude.exe: Device signature = @x1e9587 (probably m32ud)

avrdude.exe: NOTE: "flash" memory has been specified, an erase cycle will be performed
To disable this feature, specify the -D option.

avrdude.exe: erasing chip

avrdude.exe: reading input file "c:\usershjuniDocumentsiAtmel Studio\7.@\AssemblerApplicationliAssemblerApplicationl\Debug\AssemblerApplicationl.hex"
avrdude.exe: writing flash (4 bytes):

Writing | | 100% @.01s

avrdude.exe: 4 bytes of flash written
avrdude.exe: verifying flash memory against c:‘\users\jun\Documents\Atmel Studic\7.@\AssemblerfApplicationl\AssemblerApplicationl\DebugiAssemblerApplicationl.hex:

Reading | | 100% @.08s

avrdude.exe: 4 bytes of flash werified

avrdude.exe done. Thank you.

If you see none of the prompts in the output window, you may be using avrdude.exe with the wrong
architecture version. Make sure you downloaded the right one (in general x64 or x86 not arm64).

3 Troubleshooting

If the microchip studio cannot detect your device, you want to identify your device ID.

Download Zadig.exe here: https://zadig.akeo.ie and launch the program. Then, enable the List All
Devices in the Options.

-

&l Zadig — X
Device Options Help
List All Devices

Virtus ~  Ignore Hubs or Composite Parents ~ [ Edit

~  Create a Catalog File

Driver ,  cion Catalog & Install A BT O More Information
ign Catalog & Install Autogenerated Certificate r WinSE (ibush)

Advanced Mode libusb -win32

Loa Verbosi R libusbk
weo og Verbosity WinlSB (Microsoft]

USB I

10 devices found.

)

Connect the ATmega32U4 board to your laptop and press the reset button on board first. You have
about 9 sec before the bootloader times out and starts any resident user program.



https://zadig.akeo.ie

LS
o
33V 100y

somewhere.

K Zadig

— *
Device Options Help
AVYR CDC Bootloader ~ [ Edit
Driver  usbser (¥10.0.22000. 1) E)  WinUSB (v6.1.7600. 16385) % More Information

WinlJSE {libush
USBID O3EEB 2048 - libusb-win32
Repla ver hd libusbk

E > 2 "

WCID N L WinUSE (Microsoft)

11 devices found.

Zadig 2.

Do NOT click Replace Driver!!!

4 Tested environment
August 2022: M1 Mac - Windows 11 ARM
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