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TEJ4M – Assignment 2 – The Real Deal 
Create a Google Document called "TEJ4M – Assign.2 – LastName,FirstName.  

 

You have been presented with a robot arm that you need to control! You need to construct an IR LED 
remote control. There are not many forced requirements other than size. 

Requirements: 

- Since we hope to actually have this circuit board built (in an actual FAB) the size must be as 
small as possible. It MUST be smaller than 100mm X 40mm 

o Depending on costs, we will either be making them individually, or as a contest. 
- It must be shaped in a rectangle like an actual rectangular remote control. 
- You will be using an Arduino Nano as the brain of this remote control. Which is overkill. See me 

if you want to explore another option. 
- You must have at least three buttons (two arranged opposite each other, to be directional 

arrows) 
- You must have one (and only one) infrared (IR) led, and to power it you will need to use a 

transistor, the BC547 
- It will be powered via a barrel jack (an external battery) 
- You will need to include 4 mounting holes (details specified on the website) 

 

Phase 1: Test various ideas 
To actually develop a workable solution and design plan, you will need to experiment to make sure you 
are able to determine what is required in the design. 

Be sure to read the following page for lots of useful information on how IR communication is conducted. 
https://learn.sparkfun.com/tutorials/ir-communication/all 

We are not following everything in the tutorial, for example:  

- We will be using the "Arduino-IRremote" library. 
- We will use the BC547 transistor (see NPN diagram on your ruler for wiring) 
- The tutorial discusses an IR receiver ("demodulator"), we will not be using one. We will only be 

building a board designed to transmit. 
- Our test station receives several key "NEC" signals. See web page for more info. 

 

 

Your goal for this phase is to successfully determine what parts are going to be required for the 
project. Use the test station to confirm you have a functioning IR transmitter. I suggest using your 

own project board for this, but alternatively you can use an Arduino Uno provided in class. 
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Phase 2: Design (coming up with the requirements and design plans) 
 

Document: 

- Write a small introduction in your document that explains 
o What you are creating 
o What functionality you are planning to make it have 
o Include a sketched plan for your expected final PCB 

Be detailed with components you plan to use. 

Do not progress beyond this phase until you have a detailed plan of exactly what components  
you wish to use, and you have finished writing your introduction and plan in your document. 

 

 

Phase 3: Physical Prototype 
 

Take time constructing your prototype. 
You are expected to continue to improve your 
breadboarding skills and produce a well laid- 
out board. Yes, it is the same picture. 

Whether on your project board, or a separate 
breadboard, you are required to use an  
Arduino Nano for this prototype. 

Code:  

- If you have any, you should have a quick routine that illustrates that all your lights, speaker, etc 
are working and wired correctly. 

- While your code does not need to be your final product, you must write code that functionally 
transmits one of the codes to the test station based on a button push. 

Document:  

- Include a picture of your final breadboard 
- Take a video of your prototype sending one of the codes to the test station. Be sure to show 

that the test station has received the intended code. 
- Write a clear and concise list of all pin connections and wiring that you used. 

 

Do not progress beyond this phase until you have wired and tested your  
breadboard, taken a video demonstration, and included a picture in your document. 
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Phase 4: KiCAD Schematic 
- Create a new project in KiCAD. 
- Consult the parts list on the website for details on which components to use. 
- Wire up your entire schematic as connected exactly in your prototype. 
- Once finished, proceed to the footprint association. 

Document: 

- Place a screenshot in of your schematic in your document 

 

Do not progress beyond this phase until you have completely finished your schematic, double checked 
that all wires are connected properly, and placed a screenshot of your schematic in your document. 

Phase 5: KiCAD PCB 
- Consult the website for details on exactly which footprints to use. 
- Be sure to conduct a Design Rules Check 

 
Document: 

- Place a screenshot of your board (not 3D) into your document, being sure to leave all layers 
visible 

- Place two screenshots of your 3D view of your board into your document, one of the front, and 
one of the back of your board. Turn off the display of 3D modelled components. 
 
Before submitting your document and KiCAD files, be sure that all your connections have been 

wired, you have run a DRC, you have viewed your 3D View of your board,  
and placed the screenshots in your document. 

 

Final Submission: 
You will submit the following by email. 

- PDF of your document 
- .sch file (from KiCAD) 
- .kicad_pcb file (from KiCAD) 
- Video of your demonstration 

 
Due Date: End of class, Tuesday Oct. 19th,2021 

(This is f ive class days)    
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Rubric 
 

 R Level 1 Level 2 Level 3 Level 4 
Phase 2 
(Design Plan) 

There are significant 
omissions or 
problems with the 
design. 

While mostly 
accounting for the 
design requirements, 
there is some room 
for improvement. 

You have properly 
accounted for the 
design 
requirements. 

You have specifically 
exceeded the design 
requirements. 

You have not only 
accounted for and 
exceeded the design 
requirements but have 
developed a 
creative/clever way to 
implement your 
design. 

Phase 3 
(Breadboard) 

Your breadboard has 
significant mistakes / 
omissions and/or 
your code has serious 
omissions. 

Your breadboard is 
mostly connected, 
with either a few 
mistakes or 
malfunctioning code. 

Your breadboard is 
fully connected and 
running a test 
program to 
demonstrate 
effectiveness. 

Your breadboard is 
reasonably well laid 
out, fully connected 
with a test program 
running to 
demonstrate 
effectiveness. 

Your prototype is very 
well laid out with 
straight wires and 
good component 
placement, with a test 
program running to 
demonstrate 
effectiveness. 

Phase 4 
(Schematic) 

There are significant 
mistakes / omissions 
in your schematic. 

Your schematic is 
mostly connected, 
with only a few 
mistakes. 

Your schematic is 
fully connected 
according to your 
design plan. 

Your schematic is 
well laid out with a 
minimum of 
extraneous wiring. 

Your schematic is very 
well laid out, has a 
minimum of 
extraneous wiring, and 
uses labels as 
appropriate to 
separate sections. 

Phase 5 (PCB) There are significant 
mistakes / omissions 
in your PCB. 

There are a few 
mistakes/omissions 
in the 
placement/wiring of 
your PCB. 

Your PCB is fully 
wired, with some 
room for 
improvement on 
component 
placement and 
efficiency with 
wiring. 

Your PCB has good 
component 
placement, is fully 
wired and meets the 
design requirements. 

Your PCB has good 
component placement, 
is fully wired, meets 
the design 
requirements, with 
good attention paid to 
the silk screening on 
the board and choice 
of track placement. 

 


