
TERRITORIAL 
ACKNOWLEDGEMENT

Camosun College serves the communities of 

southern Vancouver Island and the southern 

Gulf Islands that are located in the territories 

of the Lək̓ʷəŋən (Songhees and Kosapsum), 

Malahat, Pacheedaht, Scia'new, T’Sou-ke and 

W̱SÁNEĆ (Pauquachin, Tsartlip, Tsawout, 

Tseycum) peoples.



MTP – 25K



WHAT ARE WE COVERING?

MODULATORS

TOUCH 

SENSORS

LED 

INDICATORS

BUTTONS

PIEZO

SENSOR



THEORY

MIDI I2CCHARLIEPLEXING



TOUCH SENSORS



AT42QT1010 (SENSOR CHIP)

Designed for human interfaces

Pins 5 & 6 = Fast mode: 

   – keep pins high & Response 

speed is key



GPIO EXPANDERS

25 touch button pins

Communicates over I2C

4 pins



PIEZO SENSORS

OR

PEAK 

DETECTOR:



MODULATORS

IQS7211AEV01



WHAT DO THE BUTTONS DO?

ARPEGGIATOR HOLD OCTAVE UP/ DOWN SHIFT



LED INDICATORS

RUN LEDs IN SERIES?
TOO EXPENSIVE FOR 

OUR POWER BUDGET

MATRIX? NOT ENOUGH PINS

CHARLIEPLEXING? - ENOUGH PINS

- FITS THE BUDGET



CHARLIEPLEXING

16 VS 28



HARDWARE INTERACTIONS

MIDI 

DEVICE TEENSYJAMES

MCP23017

(GPIO 

EXPANDERS)

IS31FL3731

(CHARLIEPLEXOR)

IQS7211

(MODULATION 

SURFACES)

STEM



TEST CODE



I2C & INTERRUPTS

JAMES



TIMELINE AND PROJECT 
WHAT WE’VE DONE:

• Touch sensor keys and 

modulator circuits

• Piezo circuits & peak 

detectors

• Final PCB order

• Sending MIDI signals 

from key presses & 

buttons

• Octave and hold features

WHATS LEFT:

• Working out LED wiring

• Finalizing enclosure 

design

• Modulator tuning

• Hierarchy of priority for 

interrupts/polling

• Arpeggiator, tempo 

indicator, and modes



BUDGET

Order #2 Subtotal $26.20

Order #3 Subtotal $45.07

Order #4 Subtotal $1.10

Parts before 

semester Subtotal $104.67

Grand Total $316.93

Order #1 Subtotal $78.92

Order #5 Subtotal $5.11

Order #6 Subtotal $55.86

WHATS LEFT TO ORDER?

Resistors

Capacitors



CONCLUSION



QUESTIONS?



REFERENCES

Capacitive touch module TTP-223

AT42QT1010 Data Sheet

Electrical Engineering Technology - Marine & Industrial, Diploma | Camosun 
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DiagonalTouchscreen - Charlieplexing – Wikipedia

Adafruit Learning System

https://www.filotronix.com/embedded/536-capacitive-touch-module-ttp-223-.html
https://www.filotronix.com/embedded/536-capacitive-touch-module-ttp-223-.html
https://www.filotronix.com/embedded/536-capacitive-touch-module-ttp-223-.html
https://www.filotronix.com/embedded/536-capacitive-touch-module-ttp-223-.html
https://ww1.microchip.com/downloads/en/DeviceDoc/40001946A.pdf
https://ww1.microchip.com/downloads/en/DeviceDoc/40001946A.pdf
https://camosun.ca/programs-courses/find-program/electrical-engineering-technology-marine-industrial-diploma#faculty
https://camosun.ca/programs-courses/find-program/electrical-engineering-technology-marine-industrial-diploma#faculty
https://camosun.ca/programs-courses/find-program/electrical-engineering-technology-marine-industrial-diploma#faculty
https://camosun.ca/programs-courses/find-program/electrical-engineering-technology-marine-industrial-diploma#faculty
https://camosun.ca/programs-courses/find-program/electrical-engineering-technology-marine-industrial-diploma#faculty
https://www.marutsu.co.jp/contents/shop/marutsu/dgimg/goods/Volume0/opasdata/d220001/medias/images/6222/IQS7211AEV01-S.jpg
https://www.marutsu.co.jp/contents/shop/marutsu/dgimg/goods/Volume0/opasdata/d220001/medias/images/6222/IQS7211AEV01-S.jpg
https://www.marutsu.co.jp/contents/shop/marutsu/dgimg/goods/Volume0/opasdata/d220001/medias/images/6222/IQS7211AEV01-S.jpg
https://www.marutsu.co.jp/contents/shop/marutsu/dgimg/goods/Volume0/opasdata/d220001/medias/images/6222/IQS7211AEV01-S.jpg
https://www.marutsu.co.jp/contents/shop/marutsu/dgimg/goods/Volume0/opasdata/d220001/medias/images/6222/IQS7211AEV01-S.jpg
https://www.marutsu.co.jp/contents/shop/marutsu/dgimg/goods/Volume0/opasdata/d220001/medias/images/6222/IQS7211AEV01-S.jpg
https://en.wikipedia.org/wiki/Charlieplexing#/media/File:DiagonalTouchscreen.jpg
https://en.wikipedia.org/wiki/Charlieplexing#/media/File:DiagonalTouchscreen.jpg
https://en.wikipedia.org/wiki/Charlieplexing#/media/File:DiagonalTouchscreen.jpg
https://en.wikipedia.org/wiki/Charlieplexing#/media/File:DiagonalTouchscreen.jpg
https://en.wikipedia.org/wiki/Charlieplexing#/media/File:DiagonalTouchscreen.jpg
https://en.wikipedia.org/wiki/Charlieplexing#/media/File:DiagonalTouchscreen.jpg
https://learn.adafruit.com/assets/30999
https://learn.adafruit.com/assets/30999

	Slide 1: TERRITORIAL ACKNOWLEDGEMENT
	Slide 2
	Slide 3: WHAT ARE WE COVERING?
	Slide 4
	Slide 5: TOUCH SENSORS
	Slide 6: AT42QT1010 (SENSOR CHIP)
	Slide 7: GPIO EXPANDERS
	Slide 8: PIEZO SENSORS
	Slide 9: MODULATORS
	Slide 10
	Slide 11: LED INDICATORS
	Slide 12: CHARLIEPLEXING
	Slide 13: HARDWARE INTERACTIONS
	Slide 14: TEST CODE
	Slide 15: I2C & INTERRUPTS
	Slide 16: TIMELINE AND PROJECT 
	Slide 17: BUDGET
	Slide 18: CONCLUSION
	Slide 19: QUESTIONS?
	Slide 20: REFERENCES

