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Counter Variables (for HW 1)

● For Conway’s game of life
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# Define a counter
x = 0

if (condition1):
    x = x + 1
elif (condition2):
    # don’t do anything
elif (condition3):
    x = x + 1
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Base systems 
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Decimal, binary and hexadecimal
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Base Systems

The decimal system

Digits run from 0 to 9

‘Base ten’

The smallest three-digit number is

103-1 = 100
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The binary system

Digits run from 0 to 1

‘Base two’

The smallest three-digit number is

24-1 = 8

The hexadecimal  system

Digits run from 0 to 15. ‘Base sixteen’

Invented new ‘digits’ [0,1,2,...,9,A,B,C,D,E,F]

The smallest three-digit number is

163-1 = 256

23 1 4

eye 781 12 13,14 15
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Reminder:
How do (decimal) numbers work?
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The place-value systemsten
no 1

Number 137 powers of10 mighty 137one hundredggd.tt ty seven value

137

1 10310

photersmary

or
11002

7 100

number
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How binary numbers work
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Let's Trite down a 3digit binary number
101

powers of 2 2 1 0

value 1 0 1

1 2

1
fiber

Intentitefor binary
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How hexadecimal numbers work
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6 10 16

Let's Trite a 2 digit hexadecimal number

2D
powers of16 2 1 0 A 10
value 0 2 D B 11

C 12
16 D thirteen D

E

45 interpreted hexadecimally mean

16 4716 5 69 conchatten
for

reminding you
it's hexadecimal



ENGR 21 Fall 2025

Converting between decimal, binary, and 
hexadecimal numbers

8

Convert 13 from decimal to binary

TTlook for closest power of 2
213 lies between 23and 2 fourdigits
successively divide by 2 integerdivision

Division quotient Python

13 2
tent m e.ttifntsit

6 2 0 11101
3 2 1
1 2 1 most significant bit
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Analog vs. Digital data 
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What does ‘digital’ actually mean?

“ 0’s and 1’s”
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Examples of digital signals https://morsecode.world/internation
al/translator.html

https://morsecode.world/international/translator.html
https://morsecode.world/international/translator.html
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What does ‘analog’ mean?

“ anything that’s not 0’s and 1’s “
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Examples of analog signals
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● Most pins can serve as:
○ Digital input

○ Digital output

○ Analog input

● Special: pin A0
○ Above + Analog output
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Analog & digital signals in Circuit Playground 
Express Bluefruit
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Closer look at digital vs analog
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Download files

Zip file containing three *.py files:

● read_pinA1_as_analog_input.py
● read_pinA1_as_analog_input_v2.py
● read_pinA1_as_digital_input.py
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x ̅
Start with this one
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Read pin A1 as digital input

● Copy into your board’s code.py 

file.

● Save; automatically runs

● Touch pin A1 !
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from adafruit_circuitplayground import cp
import time

for j in range(200):
print("Pin A1 digital read:",cp.touch_A1)
print((int(cp.touch_A1),))
if cp.touch_A1:

    cp.pixels[3] = (0,25,0)
else:

    cp.pixels[3] = (25,0,0)
time.sleep(0.1)

file:
read_pinA1_as_digital_input.py

indent
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Read pin A1 as analog input

● Copy into your board’s code.py 

file.

● Save; automatically runs

● Touch pin A1 !
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import board
import analogio
import time

pin_a1 = analogio.AnalogIn(board.A1)

for j in range(500):
print("Pin A1 analog read:",pin_a1.value)
print((pin_a1.value,))
time.sleep(0.1)

file:
read_pinA1_as_analog_input.py
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Two different ways to use pins e.g. A1

● Packages:
○ import board
○ import analogio

● Low-level

● Access to “raw” reading

● Analog

● Packages:
○ from adafruit_circuitplayground import cp

● High-level

● No access to “raw” reading

● Digital
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Thresholds for analog-to-digital conversion
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Read pin A1 as analog input and map to LED
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# Write your code here :-)
import board
import analogio
import time
import neopixel

pin_a1 = analogio.AnalogIn(board.A1)
pixels = neopixel.NeoPixel(board.NEOPIXEL, 10, 
auto_write=False)

for j in range(200):
print("Pin A1 analog read:",pin_a1.value)
print((pin_a1.value,))
mapped_brightness = 150
pixels[3] = (0,mapped_brightness,0)
pixels.show()
time.sleep(0.1)

file:
read_pinA1_as_analog_input_v2.py


