
Arduino Clock
Amir Ghorbani

March 2021

Y1 USE18105 Lights, Codes, Making 20-21
Tutor: Nick Rothwell



Design Concept



	 “Intelligent objects are certainly not a product of the 21th century. 
Since the introduction of solid state transistors in the ’60s we’ve been 
witnessing the “smartifications” of appliances and toys. Moore’s law 
made possible an exponential advancement in electronics, allowing us 
to manufacture always cheaper and smaller devices. So why has this 
term become such a trend topic over the past years? The answer to this 
question is to be found in tools, rather than technologies.
	 Electronic prototyping platforms such as Arduino, along with 
the online communities that formed around them, gave creatives, 
equipment and support for testing their ideas. The subsequent rise of 
interest in smart objects also encouraged manufacturing companies 
and design studios to take a chance, and invest in the launch of their 
own product.”

https://medium.com/@orgonomyprod/intelligent-objects-are-certainly-
not-a-product-of-the-21th-century-f03f94d7eed1



	 Year 2095, The rise of interest in smart physical objects has 
encouraged a manufacturing company called “Ardu” to invest on its 
new product “The Bimmer”.
	 “The Bimmer” is an intelligent carrier. It scans all the electronic 
components and adjusts its own dimensions to fit the electronics.
The Bimmer’s intelligent body parts also transform it to a fighter. It 
can engage in battle while it is on mission which is carrying all the 
essential electronic parts.

The Story of
“The Bimmer”



The story of The Bimmer and 3 main images in my mood 
board have encouraged me to come up with these initial 
sketches.

Science Fiction Creatures
Exposed Electronic Components
Artificial Intelligence



Fusin360









Electronic 
Component 
fitting



01 - Battery slides in 
its cage.

Battery stopper.

2 stoppers.

NeoPixel 
stoppers.

Top body fits 
inside 5 of 
these.

Dome is 
attached to this 
face of the top 
body.

02 - NeoPixel fits 
in around the body 
ring.

03 - Top part of the 
body sits in place.

04 - The dome 
attaches to the top 
body part.

05 - Time board fits 
in its place.

06 - Bread board is 
inside a case. The 
case slides in.

07 - Ultrasonic 
sensor fits in its 
place.

08 - Arduino is 
inside a case. The 
case slides in.



Arduino







Ultrasonic 
Connection

Pixel ring 
Connection

16 LEDs

Showing hour, 
minute and second 
LEDs

Time board

An LED goes one 
round of pixel ring 
every second

Sensor function



Pin 12
Pin 11

Time board

setup () {



myTimeHMS () {
- Set the brightness of all LEDs to 50
- Map: 60 seconds = 1 round of Pixel ring
- Red LED shows the second
- Map: 60 minutes = 1 round of Pixel ring
- White LED shows the minute
- Map: 12 hours = 1 round of Pixel ring
- Blue LED shows the hour



myTimeMillis () {

- Map: 1 second = 1 round of Pixel ring
- If fast LED hit the Second_LED brightness changes to 255
and its colour is red  
- If fast LED hit the Minute_LED brightness changes to 255
and its colour is white 
- If fast LED hit the Hour_LED brightness changes to 255
and its colour is blue 
- White LED shows the minute
- Otherwise the brightness of fast LED is 50 and its colour is
red



ultrasonic () {

Ta
rg

et

trigPin = 12
echoPin = 11

Put the trigPin LOW for 10 ms

This launch an ultrasonic signal,
it will come out,
it will hit the target,
it will come back

Speed = Distance / time
Distance = Speed * time

We only need half of pingTravelDistance

Put the trigPin HIGH for 10 ms
Put the trigPin LOW again

pingTravelTime



loop () {

Start reading distance to any target

If the distance to target > 30cm

These two functions will run

If the distance to target < 5cm
All 16 LEDs will be red

But if the distance to target >= 5cm
and <= 30cm

Map: (30cm - 5cm) to (LED 0 - LED 16)
1 white LED will be mapped



Manual



Fast, Bright, Red LED shows
Normal Second Counter
1 round every 1 second

Red LED shows
Bimmer Second Counter

White LED shows
Bimmer Minute Counter

30 cm
Target

5 cm

0 cm

Blue LED Shows
Bimmer Hour Counter

Example:
The red slow LED Number is 6.
The Second is between 18.750s to 
22.500s.

Example:
The white LED Number is 11.
The Minute is between 37.500m to 
41.250m.

Example:
The blue LED Number is 13.
The Hour is between 9h to 9.75h.

Use the clock indicator to read the 
time quickly

1 2
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14

15
16

LED
Number

LED Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Time (seconds or minutes)
Between 0 - 3.750

3.750 - 7.500
7.500 - 11.250

11.250 - 15
15 - 18.750

18.750 - 22.500
22.500 - 26.250

26.250 - 30
30 - 33.750

33.750 - 37.500
37.500 - 41.250

41.250 - 45
45 - 48.750

48.75 - 52.500
52.500 - 56.250

56.250 - 0

LED Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Time (hours)
Between 0 - 0.75

0.75 - 1.5
1.5 - 2.25
2.25 - 3
3 - 3.75

3.75 - 4.5
4.5 - 5.25
5.25 - 6
6 - 6.75

6.75 - 7.5
7.5 - 8.25
8.25 - 9
9 - 9.75

9.75 - 10.5
10.5 - 11.25

11.25 - 0

Ultrasonic Sensor



3d Print



First round of 
3d printing 

(Plastic)

Second round 
of 3d printing

(Glue and Pow-
der)

First round of 3d printing is to check the dimensions, fittings 
and more refinements.

I changed the dimension of the Aduino case and breadboard 
case and also added more parts to hold the Pixel ring and 
Ultrasonic sensor.

The second round of 3d print is more satisfying. The Electron-
ic parts are fitting in their places.

Two broken parts:
1. The battery case
2. internal Pixel ring holder.

I was able to manage the broken parts and fit the electronics, 
as it shows on following images.

I have attached the related video to this pdf file.





Thank you
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