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EE 2905

e What we know
e Red LED signal
e Pattern of 1’sand Q’s

 First thoughts

* Use our photo-sensor to capture the LED signal
* Wil not be 1/0 at the output of the photo-sensor = A/D conversion

* Set a threshold on the A/D output to determine if we have 1/0

* This is often called a data slicer
e Collect1’s and O’s until we have a letter (or a word)
e OQOutputthe letter to the 7-segment display

* Early questions
e Does our photo-sensor ‘see’ red LED light?
* What threshold will we use for the data slicer?
* How does the seven segment display work
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 Red LED
* 620 — 680 nm wavelength

e Photo-sensor
e 550nm vs desired 650nm
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Electrical / Optical Characteristics at TA=25°C

Symbol Parameter Device Typ. Max. Units Test Conditions
g~
Apeak Peak Wavelength Super Bright Red BE0 nm IF=20m#A
AD [1] Dominant Wavelength Super Bright Red 640 nm IF=20m&A
AN12 Speciral Line Half-width Super Bright Red 20 nm IF=20m&A
c Capacitance Super Bright Red 45 pF V=0V I =1MHz
VF [2] Forward Voltage Super Bright Red /7(35 ; 25 v Eﬂﬂ@
IR Rewverse Current Super Bright Red 10 LA, VR = 5V
Type SEM-5001
Light Resistance i@ 2FC 6-29 Cds
N EAVAV/A
B} Z 80
(kohms) @1FC 12-58 £ AT s
2 60
RO5 min. (kohms) 500 2 ol T/ IA N Ycagse
Z .
s Re 550 E \
pactral Eponse aht = 0 = \\:_‘
400 500 600 700 800 900 1000
Proax (mWW) 250 Wavelength{nm)
Vmax V) 250 Chart foranothersensor

NEED TO VERIFY THIS WILL WORK

No chart inour spec




* LED — Photosensor Experiment
* Setup a 1/0 patternon a red LED

* Shineit at out photo-sensor
* Measure the photo-sensor with an A/D to make sure we have enough
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'/ Create a digital output to drive th

DigitalCut Led_cut(D3);

int main det(wvoid){

setkbuf (stdout, NULL);
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// local wvariables

float adc_wvsal;

", Led out.read(), adc_wal);

f{ 40Hz -» 25m= loop with 10 samples / lo




* LED — Photosensor Experiment
* Not a very strong signal from the sensor

IYhole Class Project — detector — example for EE2985%

lsing Mbhed 0% wersion 6.160.8

A.652259
A.663980
A.655433
A.635897
A.647619
A.823932
A.823443
A.823932
A.823199
A.814164
A.346032
A.458852
A.513865
A.534799
A.566380
A.823443
A.823443
A.824420
A.823443
A.823443
A.348718
A. 4688086
A.523321
A.543834
A.573138
B.823687
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Need a better answer
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* LED — Photosensor Experiment
Switch from 10KQ load resistor to a 1KQ load resistor
0.22 for ‘on’
0.82 for ‘off’
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GClass Project — detector — example for EE2705
P> scan Mode:  (3)Screen - || Auto

Mbhed 05 version 6.18.8
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Set the dataslicer threshold to 0.52

Need to keep an eye on this
signal swing and sharpness
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EE 2905

* Resource Management

* 1 analog input
» 8 digital outputs

* This is easy
e A3,andD 8,9,10,11,12,13,14,15

* |f we had other components, we would need to avoid
conflicts—e.g. MISO and a digital output, PWM pin and
digital input, ...
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* LED — Photosensor Experiment
* We now have a potential red LED interface circuit

AND
* a possible threshold value (0.52)

* Looking at the waveform — we may want to ‘oversample’
the sensor to ensure better readings

» Arbitrarily (for now) oversample at 5x
* Make this modifiablein our solution

EE 2905 8 ©tj



 Data Structure

* After some analysis, the data structure has a pattern
The informationiis in the 1’s, the O’s are delimiters

e ¥dot t

111 - “dash”

Space between dots and dashes (0) = “break”

Individual letters are separated
By30’sinarow > “letter”

Individual words are separated
By 7 0’s inarow > “word”

Baud rate = 40Hz
Each 1 or 0 lasts for 25ms

A 10111 °— J 1011101110111 e——— S 10101 oo
B 111010101 —eoe K 111010111 —e— T 111 =
C 11101011101 —e—e | 101110101 o—ee U 1010111 oo —
D 1110101 —eo M 1110111 —— V 101010111 oo —
E 1 o N 11101 —e W 101110111 O
F 101011101 eo—oeo O 11101110111 — X 11101010111 —eoo—
G 111011101 ——e P 10111011101 o——e Y 1110101110111 —e——
H 1010101 ecee Q 1110111010111 ——e— 7 11101110101 ——ee
I 101 oo R 1011101 °o—e
* Amazing —we think in Morse Code !!!
EE 2905 9
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* Flow Diagram

Con)

Hardware Creation

Clearcnt

&
<«

/ Sample Sensor / cnt++

state = “active”

Data Slicer > 0/1

Data
changed?

yes
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Old Data =

no

0

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

cnt = 3 2 state = “dash”
cnt =1 - state = “dot”
else = state = “error”

cnt=1

“active” 2>

“dot” - save dot

“dash” = save dash
“break” =

“letter” = output letter
“word” = output letter + sp

\4
Update “old”
state

10U




* Flow Diagram
e Sensor sampling very incogsistent

Slow — highly variable Loop

Fast Loop

EE 2905 11 © tj



EE 2905

* Improved Program Flow

* Ensure sensor is sampled at a regular interval
e Setup a Ticker
* Use the Ticker ISR to sample sensor
e Store the resultinto a global variable

* Use the main loop to check the global variable for changes
and take appropriate actions

* Aslongas the main loop circulates faster than the sensor sample time we
should get consistent results

12

O



* Improved Flow Diagram

EE 2905

Use a Ticker to sample the sensor

=D

Hardware Creation

»

changed/
no

Ticker running in the background
to sample the sensor and set the
state

staNS

¢
“active” 2>
“dot” - save dot
“dash” = save dash
“break” 2>
“letter” = output letter
“word” = output letter +sp

y
Update “old”
state

Delay
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