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TEJ4M – Assignment 1 – First taste of the process 
Create a Google Document called "TEJ4M – Assign.1 – LastName,FirstName.  

This document and your KiCAD files will be your only submission. 

 

Phase 1: Design (coming up with the requirements) 
You have been tasked with making a little kid's light up toy! It doesn't have 
any serious function, the point is simply to be a light-up toy that amuses. 

Requirements: 

- Circular, no more than 8cm in diameter, but smaller is better 
- You will use an ATTiny85 instead of an Arduino Uno 

o You can still simulate this with the Arduino Uno 
o You have a total of 5 I/O pins with the ATTiny85 
o This is ideal since it is the same size as a 555 

- You must have at least 4 different LEDs with at least 2 different 
colours 

- It will be powered via coin cell battery (3V) 
- You may or may not include a piezo speaker 
- You may or not have include a pushbutton for extra functionality 

Document: 

- Write a small introduction in your document that explains what you are creating and what 
functionality you are planning to make it have. 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 2: Prototype (Virtual) 
Using TinkerCAD Circuits, develop a prototype circuit that meets the above requirements. 

YOU DO NOT NEED TO CODE THE ACTUAL TOY, but you do need to test all the functionality. 
Ex: Do all the LEDs work? Does the speaker work (if applicable)? Does the button work (if applicable)? 

Document: 
- Take a screenshot of your TinkerCAD prototype and paste it in your document. 

o Screenshot using (WindowsKey – Shift – S) 
- Include small point-form notes that detail exactly what connections you have made 

o Ex: PIN2 - Green LED - 180ohm resistor to ground 
 

Do not progress beyond this phase until you have a completed prototype within TinkerCAD,  
you have tested it, and have finished recording your work in your document. 
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Phase 3: Prototype (physical, on breadboard) 
 

Take your prototype design from Phase 2 and recreate it using an actual breadboard, wires and 
components. You will still be using an Arduino Uno in place of the ATTiny85 (reminder: You only have a 
total of 5 I/O pins!) 

Remember: Good detailed wiring is key here, 
take your time! See the following example of 
a truly well-made breadboard.  

Use the same code from TinkerCAD to  
test your prototype. 

Document:  

- Take a picture (or ask a friend, or  
Mr. Emmell to take a picture) and paste the picture into your document. 

- If any of your pin assignments or wiring has changed, include a note here indicating your new 
connections. 

Do not progress beyond this phase until you have wired and tested your  
breadboard – and included a picture in your document. 

 

Phase 4: KiCAD Schematic 
- Create a new project in KiCAD. 
- Open a new schematic and use the following parts: 

o "ATtiny85-20PU" component 
 You cannot wire anything to the "RESET" pin 
 Note that pins PB0 – PB4 are your I/O pins 

o "Battery_Cell" component to supply the battery voltage. 
- 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. 
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Phase 5: KiCAD PCB 
- When creating the final PCB for this project, use the following footprints for your components: 

o ATTiny  Package_DIP:DIP-8_W7.62mm 
o LEDs  LED_THT:LED_D5.0mm 
o Resistors  Resistor_THT:R_Axial_DIN0207_L6.3mm_D2.5mm_P7.62mm_Horizontal 
o Battery  Battery:BatteryHolder_Keystone_103_1x20mm 
o (if applicable) Pushbutton Switch  Button_Switch_THT:SW_PUSH_6mm 
o (if applicable) Piezo Speaker  Buzzer_Beeper:Buzzer_12x9.5RM7.6 

- Remember, the final shape of your board must be a full circle. Be sure to define this in your 
edge-cuts layer. Maximum 8cm, though smaller is ideal. 

- Be sure to flip your battery holder to the back side of the board (it should now be purple) 
- Consider placement carefully – you want to ensure not only that the components are placed 

conveniently for wiring, but also that your goal is a children's toy, so LEDs should be even 
distributed (and not all clustered together on one lopsided part of the circle, for example) 

- Conduct a "Design Rules Check" (Inspect menu  Design Rules Checker  Run DRC) and ensure 
there are no errors. 

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. 
 
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 email a zip file of your entire KiCAD work folder, as well as a PDF of your document. 

Example submission: 

- TEJ4M-Assign1-LastName,FirstName.pdf 
- TEJ4M-Assign1-LastName,FirstName.zip (which contains your KiCAD folder) 

 

Due Date: End of class, Tuesday Oct. 5th,2021 
(This is six class days)    
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Rubric 

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

Many requirements 
are not met. 

Many design 
requirements are 
met, but there are 
some significant 
problems. 

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

You have properly 
accounted for the 
design requirements. 

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

Phase 2 
(TinkerCAD) 

Your prototype is 
missing some 
significant 
connections, and/or 
your test code has 
serious omissions. 

Your prototype is 
mostly functional, 
with either a few 
mistakes or missing 
some test code. 

Your prototype is 
fully functional and 
fully tested. 

Your prototype 
circuit is reasonably 
well laid out, fully 
connected, and 
functionally tested. 

Your prototype is very 
well laid out, clear and 
understandably, fully 
connected, and tested 
efficiently. 

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. 

 


