FGCU, U.A. Whitaker COE, Software Engineering
CDA 3104 – Computer Organization and Assembly Language Programming
Hello Embedded World!

Hello Embedded World!

This short demo program represents “Hello World!” in an embedded environment by blinking an LED. 
You will need the following to complete this exercise
· Atmel Studio 7.0
· AVRDUDE
· Arduino UNO R3
· Breadboard
· LED
· 330ohm Resistor
· Wires
· USB Power Supply (non-computer USB slot) – Recommended
Begin by following the directions to setup Atmel Studio 7.0, AVRDUDE, and a New Project.
Now enter the following code into your ASM file:
[image: ]
The instructions for this demo will be explained as we cover them throughout the semester.

Build the Program
· Menu: Build <project name>
[image: ]
· Review Output from the Build
[image: ]
· We want to see “Build succeeded”
· Build errors will be displayed somewhere above if the build fails



Program the Arduino
· Connect your Ardunio into a USB port on your computer
· Program using Menu: Tools\Arduino Programmer
[image: ]

· Output window should indicate successful programming
[image: ]

· Disconnect your Arduino from your computer



Build LED Circuit
· Start with a breadboard
· Place an LED with long leg (anode) in one of the power rails (red +) and short leg (cathode) in a row of the breadboard (mine is in row #10)
· Place one end of 330ohm resistor in ground rail (black -) and other leg in row with LED (row #10 in mine)
· Connect one wire (red in mine) to the positive power rail, and one wire (black in mine) to the negative ground rail of the breadboard


	LED
[image: Symbols:Pleasing Nodery Diode Anode Ledlabel Marking Vs Cathode On Led 90  Amp And To Case Symbol Definition Chatode Identification Wiki P Type P… |  Diode, Led, Case]
	330-ohm Resistor

[image: Shop 50 pcs Metal Film Resistors 330 Ohm 0.5W 1/2W 1% Tolerances 5 Color  Bands - On Sale - Overstock - 26404788]



[bookmark: _GoBack]

Connect Arduino to the Circuit
· Make sure power is not applied to the Arduino (i.e. disconnect the Arduino from the computer)
· Place the wire coming from the positive rail of the breadboard (red wire in my circuit) into the Port-D Pin-0 (labeled 0->RX)
· Place the wire coming from the negative rail of the breadboard (black wire in my circuit) into a ground of the Arduino (labeled GND)


Apply Power to the Arduino
· Apply power to your Arduino – LED should blink on/off each second

If possible, connect your Arduino to a non-computer USB power supply, i.e. mine is connected to a charging port on my USB hub. This helps prove to yourself that you programmed your MCU successfully, i.e. the program is running from your Arduino, not your computer.
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Show output from: | Arduino Programmer -[E | =] %a

aviuuuc.cAc, ©1 asing wiip

avrdude.exe: reading input file "c:\users\pallen\Documents\Atmel Studio\7.@\BlinkLed\Debug\BlinkLed.hex"
avrdude.exe: writing flash (36 bytes):

Writing | | 100% 0.02s

avrdude.exe: 36 bytes of flash written

avrdude.exe: verifying flash memory against c:\users\pallen\Documents\Atmel Studio\7.@\BlinkLed\Debug\BlinkLed.hex:
avrdude.exe: load data flash data from input file c:\users\pallen\Documents\Atmel Studio\7.e\BlinkLed\Debug\BlinkLed.hex:
avrdude.exe: input file c:\users\pallen\Documents\Atmel Studio\7.e\BlinkLed\Debug\BlinkLed.hex contains 36 bytes
avrdude.exe: reading on-chip flash data:

Reading | | 100% 0.02s

avrdude.exe: verifying ...
avrdude.exe: 36 bytes of flash verified

avrdude.exe: safemode: Fuses OK (H:00, E:00, L:00)

avrdude.exe done. Thank you.
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BlinkLed.asm

3 Author : pallen

Created: 8/30/2020 5:49:12 PM

; Purpose: demo "hello embedded world!" by blinking an LED

; comments]

1di
out

eor
1di
blink:
eor
out

; start a
1di
L1: 1di
L2: 1di
L3: nop
nop
dec
brne
dec
brne
dec
brne

rjmp

r16,0xff
DDRD, 116

re,re
ril6,0xel

re,rié
PORTD, r@

1 second delay
r20,64
r21,200
r22,250

r22
L3
r21
L2
r2e
L1

blink

; start of program

; make PORT-D direction output

; start led off
5 toggle bit

; toggle led state
; set port

; keep repeating program
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8] ;[label:] [instr] [operands] [; comments]
]
18] start: ; start of program
11
12 1di ri6,oxff

13 out DDRD, r16 ; make PORT-D direction output
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Show output from: | Build -

Copyright (C) 1995-2017 ATMEL Corporation
[builtin](2): Including file *

“ATmega328" memory use summary [bytes]:

Segment  Begin  End Code Data Used  Size
[.cseg] 0x000000 0x000016 22 0 22 32768
[.dseg] 0x000100 0x000100 0 0 o 2048
[.eseg] 0x000000 0x000000 0 0 o 1024

Assembly complete, @ errors. @ warnings
Done executing task "RunAssemblerTask".
Done building target “CoreBuild” in project "BlinkLed.asmproj".

Target "PostBuildEvent” skipped, due to false condition; ('$(PostBuildEvent)' != '') was evaluated as ("' I= "').
Target "Build” in file "C:\Program Files (x86)\Atmel\Studio\7.@\Vs\Avr.common.targets" from project “c:\users\pallen\Documents\Atmel Studio\7.@\BlinkLed\BlinkLed.asmproj" (entry point):

Done building target "Build” in project "BlinkLed.asmproj".
Done building project “BlinkLed.asmproj”.

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

Program Files (x86)\Atmel\Studio\7.@\Packs\atmel\ATmega DFP\1.3.3@0\avrasm\inc\m328def.inc"
[builtin](2): Including file 'C:/Program Files (x86)\Atmel\Studio\7.e\Packs\atmel\ATmega DFP\1.3.30@\avrasm\inc\m328def.inc"




