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• Main
Start

Hardware Creation

state 
changed?

yes

“active” →
“dot” → save dot
“dash” → save dash
“break” →
“letter” → output letter
“word” → output letter + sp

Update “old” 
state

no

Delay

Store Dots and Dashes in an array
Max elements in the array is 4

Ticker running in the background
to sample the sensor and set the
state
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• Ticker for sensor sampling
ISR

Sample Sensor

Data Slicer → 0/1

Data 
changed?

no

yes

cnt++
state = “active”

Old Data = 
0

cnt = 7 → state = “word”
cnt = 3 → state = “letter”
cnt = 1 → state = “break” 
else → state = “active”

yes

cnt = 3 → state = “dash”
cnt = 1 → state = “dot”
else → state = “error”

no

cnt = 1
update old data

state – global var

We have to wait for the ADC to complete
inside the Ticker ISR – very poor design!

We are stuck – normally we would start the ADC
in the Ticker ISR and then do the “state” processing
in an ADC ISR – but Mbed does not support an ISR
for the ADC

Also note – the RTOS version of Mbed does not allow
access to the ADC inside an ISR → Bare Metal Profile
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• Ticker for sensor sampling
• Setup
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• Ticker for sensor sampling
• ISR



6 © tjEE 2905

Whole Class Project - Programming

• Saving a Dot or Dash
• Maximum # of elements in code = 4
• 4 element array

• Only 2 values
• Dot = 2, dash = 3, nothing = 9

N → —• → {9,9,2,3}

V → •••— → {3,2,2,2}
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• Outputting a letter
• Wait for the end of letter indicator
• 000 from the sensor

• State = “letter” from ISR

• Or the end of word indicator
• 0000000 from the sensor

• State = “word” from ISR

• Lots of options to convert the 4 element array to a letter
• Big if/else

• Big switch

• Index into an array

Individual letters are separated
By 3 0’s in a row → “letter”

Individual words are separated
By 7 0’s in a row → “word”

Baud rate = 40Hz
Each 1 or 0 lasts for 25ms
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• Outputting a letter
• Index into an array
• Need to get a binary index value

• Consider the original data format
• 1, 2, 3, 4 element values

• If dot is treated as a 0 – no difference between •, ••, and •••

• If dash is treated as a 0 – no difference between —, ——, and ———

• Solve the problem by adding a 1 to the MSB location

• → 10 •• → 100 ••• → 1000 •••• → 1 0000

—→ 11 ——→ 111 ———→ 1111

• Biggest index is ——•—→ 1 1101 = 29, just a little bigger than 26

• Dot/dash to letter conversion array
char letters[] = { '*','*','E','T','I','A','N','M','S','U',

'R','W','D','K','G','O','H','V','F','*','L',

'*','P','J','B','X','C','Y','Z','Q','*','*'};
* = invalid

U = ••—→ 1001 → index 9
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• Outputting a letter
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• Main
Start

Hardware Creation

state 
changed?

yes

“active” →
“dot” → save dot
“dash” → save dash
“break” →
“letter” → output letter
“word” → output letter + sp

Update “old” 
state

no

Delay

Store Dots and Dashes in an array
Max elements in the array is 4
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• Main
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• Main
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• Helper Functions
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• Helper Functions
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• Ticker ISR
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• SSEG


