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Testing 

Circuit Card 

 There has been a rising trend in personal and portable 
fitness devices in recent years, as Mercer’s Fitness and 
Athletic Solutions (MFAS) the students set out with the 
goal of designing and building a wireless fitness device 
that could not only count calories, but alert you through a 
mobile device when you are dehydrated or if you have 
fallen and need emergency help.  Unfortunately, with 
their high hopes and aspirations the team did not achieve 
their full goal.  However, all of the hardware they de-
signed and built is successful and functioning, simply 
waiting for a future group to write the software for a mo-
bile device.    
 This poster will present the materials and methods re-
quired to build the fitness device as well as cover some 
of the testing completed on the device to ensure the 
safety of the user.   The device incorporates many elec-
tronic components to measure temperature, direction, 
speed, and heart rate.  The hydration set up will still re-
quire some additional materials and work.   

 Some components are as 
small as 0.4 mm by 0.2 mm  

 They used a reflow oven to 
solder all components at 
once using the temperature 
profile shown to the right 

 Solder paste, 
SMD4300AX10, was applied 
to the contact pads and usu-
ally flux was applied in be-
tween the contact pads so 
the component could stay in 
place easier 

 The component was then place onto the contact pad and once the whole side was complete, 
the card was baked in the oven which was preprogrammed for the temperature profile and re-
quired pressing only one button 

 This was repeated for both sides and the connections were examined under a microscope to 
check for any faulty joints.   

 MFAS did encounter a multiple of issues along the 
past two semesters; some stemming from communica-
tion, and some from oversights of drawings and parts 
lists.  The biggest delay was not ordering necessary parts 
or incorrectly ordering parts.  That delay forced the team 
to delay the completion of the circuit card since each side 
had to be completed the same day it was started.   
 This project is fully ready to be passed onto an upcom-
ing senior design group who could complete the software 
aspect and develop a mobile application for Android op-
erating systems.   

 Students began testing the functionality of the device and its components.   
 They connected power to the card and measured the output voltage with a Digital Multimeter 

(DMM), which read 1.5 V when the expected voltage was 3.3 V.   
 This meant there was a faulty connection somewhere on the card.   
 They first tested the voltage regulator to verify that the ratio was accurate and functioning, 

which it was.    
 The C40 capacitor had a capacitance at –8700% error from the expected value of 10 uF.  

The images below depict the original faulty solder joint on the left and then replaced and re-
soldered component on the right  

 Once the capacitor was replaced, the output voltage on the board read the expected value 
of 3.31 V.  The team continued to verify the actual values of resistors and capacitors against 
the expected values to calculate the percent error for each component.   

 Final 3D printed 
model products or-
dered via Shape-
ways.com  

 The final design 
model is shown 
below complete 
with two wrist 
straps made of ny-
lon and Velcro to 
comfortably secure 
the device.   

 The circuit card fit 
inside of that case 
with two small 
screws securing 
it to the case.  
The top of the case houses three-AAA batteries to 
power the card. 

 Sensors are on the bottom of the case with LED’s and 
IR’s 

 Carl designed the 4-layer circuit card which shows in 
details the location and connections of each compo-
nent and supporting resistor and capacitor.   

  

 
 Larger components to use up extra room on circuit card  
 Eliminate LM35 (temperature sensor) because the gyro-

scope has one  
 Would require less power and smaller battery  

 Add a Serial Peripheral Interface (SPI) bus to connect 
the CC2541 and microcontroller for easier programming  

 Use a Thin Quad Flat Package (TQFP) with surface 
mount pins for the microcontroller instead of the Plastic 
Dual In-Line Package (PDIP) package currently used  

 Redesign LED mount  

Final 3D model for Wireless Fitness Tracker 

Original solder of C40  
Replaced C40 with new solder 

Top and bottom views of completed circuit card 

Full schematic for circuit card 

Temperature profile for solder paste 


