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Flexible Printed 
Circuit Boards

● Outer
○ Heaters
○ Sensors

■ 1-Wire Connector
■ RTD Connectors

● Inner
○ Heaters
○ Sensors

■ 1-Wire Connector
■ RTD Connectors

● Center
○ Heaters
○ Sensors



PCBs At A Glance



Production Steps

Heater and Connector PCBs:

● Comprised of nothing other than the PCB
● No additional components
● No soldering required

Sensor PCBs:

● Require components to be soldered
○ 1-Wire Temperature Sensors
○ Decoupling Capacitors
○ PT100 RTDs

● Will be assembled by Michael Rangen at 
University of Alberta

○ Radon Free Room
○ Hot Air Rework Tool

● Components procured
● Approved lead-free solder paste procured



Production Status

Flexible PCBs:

● Outer
○ Heaters at UofA
○ Sensors at UofA but not soldered
○ Connectors at UofA

● Inner
○ Heaters at UofA
○ Sensors at UofA but not soldered
○ Connectors at UofA

● Center
○ Heater is designed not ordered
○ Sensor is partially designed
○ HV is designed not ordered



Sensor Components

● 1-Wire
○ Capacitor

■ Kemet 
C0805X105K8RA
C7210

○ Sensor IC
■ Texas Instruments 

TMP1826DGKR
● PT100 RTD

○ Platinum Resistance 
Temperature Detector

○ Vishay 
PTS060301B100RP100



Testing Steps

Heater and Connector PCBs:

● 4-Wire Kelvin Meter Resistance 
Measurements

○ The resistance is temperature dependant, 
on the same magnitude as the RTDs so 
temperature should recorded and remain 
constant during testing

Sensor PCBs:

● PCB Continuity Test
● 1-Wire Temperature Sensors

○ Identify and record sensor addresses
○ Read Temperatures from each sensor
○ Calibrate each IC using on board RTDs while 

board is submerged in an oil bath
○ All completed sensor PCBs should be wired 

up and the entire sensor network tested 
together

● Decoupling Capacitors
○ Check for shorts
○ RLC tweezer meter to catch less obvious 

issues
● PT100 RTDs

○ MAX31865 RTD amplifier with SPI interface



Resistance 
Measurements

● Aqeeb J Ahmed (UofA Summer 
Student) has recorded the 
resistance of the heating 
elements in each outer heater 
PCBs using a 4-Wire Kelvin 
meter.

● Measurements from May 27, 
2024

● Inner heaters are ready to be 
measured



RTD Testing
● MAX31865
● Adafruit has a convenient 

breakout board
● Libraries are already written
● Breakout board procured and at 

UofA, hasn’t been tested yet.



Outer Sensor 1-Wire 
& Connector Board 
Test

● Preliminary testing shows no 
issues with the outer sensor 
board and sensor connector 
board designs.

● Successfully communicated to 
sensors on both 1-Wire busses 
through 100 feet of spooled 
3-conductor cable using an 
RP2040 microcontroller running 
a modified Circuit Python 
1-Wire library.



1-Wire Calibration
● https://www.ti.com/lit/ds/symlink

/tmp1826.pdf
● Current interface is an RP2040 

running a modified Circuit 
Python Library

https://www.ti.com/lit/ds/symlink/tmp1826.pdf
https://www.ti.com/lit/ds/symlink/tmp1826.pdf


Additional Calibration Work To Be Done
● A temperature controlled tank of oil for calibrating the 

temperature sensors
○ Sous Vide Immersion Circulator?

● 3D printed spacers and rods for alignment and 
separation of PCBs to allow flow between PCBs during 
test

● A 3D printed jig to simplify the electrical connections 
during calibration/tests

● A function for writing to the temperature offset registers of 
the 1-wire devices will be need to be added to the library

● Electrical wire have not been ordered
● Ring crimps have not been ordered



Additional Heater Work To Be Done 1/3

● Wiring harnesses for inside the detector need to 
be built based on lengths provided by Badru 
Celil’s 3D models

● Electrical wire has not been ordered 
● Ring Crimps have not been ordered



Additional Heater Work To Be Done 2/3

● Copper plates need to be 
machined

● Cleaning, sealing, & 
shipping of copper 
sandwich assemblies 
needs some thought



Additional Heater Work To Be Done 3/3



Questions?


