ENSC 3213: Computer-based Systems

Lab 1 — Part 1: Introduction to the Programming Environment
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Dr. Carl Latino
carl.latino@okstate.edu
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Office Hours

e Office Hours with Dr. Latino:
- Mondays and Fridays from 9:00 A.M. to 11:00 A.M. at GAB 209.

e Office Hours with the T.A.:
- Mondays from 5:30 P.M. to 6:30 P.M. at ENDV360.
- Wednesdays from 10:00 A.M. to 12:00 P.M. at ENDV360.

* For appointments at other times please contact the instructor or TA.
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ENDEAVOR General Safety

LONG
PANTS
REQUIRED

SmartSign.com » 800-952-1457 » 52-2031
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ENDEAVOR General Safety

NO FOOD
OR DRINK
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Lab Overview

e Lab 1 is a two weeks lab:
- Week 1 (August 26, 2019):

e Get familiar with the STM32 Cube IDE development environment

- Week 2 (September 09, 2019):

e  Write a small assembly program.

e Learn how to debug your program.
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Today's Goals

e Get familiar with the STM32 Cube IDE development environment:

— Create an Assembly project for STM32L4 discovery kit.

— Compile and send the project to the STM32L4 discovery kit.
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Basic List of Lab Materials

Description Where to buy
Part#: STM32L476G-DISCO Mouser $25.00
d One USB cable (A-Male to Mini-B) Amazon $4.80
Two solderless breadboards Amazon $9.99
One 4 x 4 matrix keypad Amazon $9.99

‘§“ & One 28BYJ-48 5v stepper motor +

*\ ULN2003 driver board Amazon 513.99
’c Through hole 2.2 kOhms resistors Amazon $5.79
Total: $69.56

Lab 1 - Part 1 ENSC 3213: Computer-based Systems


https://www.mouser.com/ProductDetail/STMicroelectronics/STM32L476G-DISCO/?qs=/ha2pyFaduh7r4VizUg26OvB4Oe8xdlmP%2BhynBv7IVptuonohpTRfw==
https://www.amazon.com/AmazonBasics-USB-2-0-Cable-Male/dp/B00NH13S44/ref=sr_1_9?ie=UTF8&qid=1546446263&sr=8-9&keywords=A-Male+to+Mini-B+USB+Cable
https://www.amazon.com/EL-CP-003-Breadboard-Solderless-Distribution-Connecting/dp/B01EV6LJ7G/ref=sr_1_3?ie=UTF8&qid=1546446376&sr=8-3&keywords=solderless+breadboard
https://www.amazon.com/Matrix-Membrane-Switch-Keyboard-Arduino/dp/B015M1CEIC/ref=sr_1_4?ie=UTF8&qid=1546446494&sr=8-4&keywords=Matrix+Array+Keypad
https://www.amazon.com/ELEGOO-28BYJ-48-ULN2003-Stepper-Arduino/dp/B01CP18J4A/ref=sr_1_1_sspa?ie=UTF8&qid=1544820028&sr=8-1-spons&keywords=28BYJ-48&psc=1
https://www.amazon.com/Projects-10EP5122K20-2-2k-Resistors-Pack/dp/B0185FKB2S/ref=sr_1_4?ie=UTF8&qid=1546446833&sr=8-4&keywords=2.2+k+resistor

Introduction to the Discovery Kit
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Introduction to the Discovery Kit

. ST-Link /V2-1
* For programming and debugging
* Implemented by using an ARM Cortex-M3

a1 BBSTM32L476G-DISCO"
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Introduction to the Discovery Kit
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* DIP 28 package (24 segments, 4 commons)
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Introduction to the Discovery Kit

DISCOVERY.

Joystick (up, down, left, right,
center)

Pushbutton (reset)
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Introduction to the Discovery Kit

9-axis motion sensor (underneath LCD)

Power consumption Measurement

. _!lEgS] M32L47,5G-DISCO
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£3V3 BATT g

LEDs

Audio Codec
External Flash Memory

Microphone

3.5mm Audio Connector
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Introduction to the Discovery Kit

Powered either by
* USB
* 3V Coin Battery (CR2032)
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Lab Assignment

e Complete the ENDEAVOR Safety Training:

— Add the following course to your Canvas:
« CEAT ENDEAVOR and NCL
e https://canvas.okstate.edu/enroll /KEBPFG

— Complete the Safety Video and Quiz following the instructions in the link
below:

 https://canvas.okstate.edu/courses/50825 /pages/endeavor-safety-orient
ation-and-quiz

— Bring your Safety Card NEXT CLASS and sign the Safety Sheet!
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https://canvas.okstate.edu/enroll/KEBPFG
https://canvas.okstate.edu/courses/50825/pages/endeavor-safety-orientation-and-quiz
https://canvas.okstate.edu/courses/50825/pages/endeavor-safety-orientation-and-quiz

Lab Assignment

1) Download the zip-file containing the sample codes for this lab from Canvas.

2) Extract the sample codes into your computer. You need the following files in your computer:
1) main.s;
2) setup_hardware.s;

3) stm32l476xx _constants.s.

3) Follow Tutorial 2 - Creating a New Project from Scratch found on Canvas to create an Assembly project in
the STM32 Cube IDE from scratch.

4) Follow Tutorial 3 - Compiling and Deploying found on Canvas to compile and send the code to the
STM32L4 discovery kit. You will need to copy all three files from before in order to compile the project correctly.

5) Try to create the same project a couple of times in order to get used to the software.

6) Once you are feeling confident, call a T.A., and show him the process of creating a project.

Note 1: Do not leave class without showing the process of creating a project to a T.A.!

Note 2: You do not need to write any code for this lab! All needed code are provided!
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