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INTRODUCTION
• Wearable electronics: 

combining electronic components with 
textiles to create large scale circuits 

• How? 
• Not sewing a wire onto a shirt 
• Integrating electronics into the 

textile structure without 
interfering with its properties 

• Why? 
• Monitoring health 
• Art 
• Shape changing robotics 

[1] Choudry et al., 2021 http://www.makefashion.ca/

[2] Woodman & Kramer-Bottiglio, 2025
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• Applied current results in cantilevers 
gripping onto fibers

• Cantilevers are made of platinum & 
titanium 

• Fabrication method: 
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Before XeF2 Etch 

After XeF2 Etch 
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MEMS DEVICES



Chips are used to communicate to the MEMS
• Measure magnetic field, take 

temperature, etc. 
• Solder balls attached to chip 
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1.66 x 0.83 mm 

0.83 x 0.83 mm 
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THE CHIPS

Image of Microcontroller on finger 



SOLDERING 
Reflow soldering: gradual heating 
of solder until it melts

• Works best on small chips 

• Soak at 170 ºC

• Reflow at 230 ºC

Tube of flux and Reflow Diagram [6][3] Wakeel et al., 2021 5

Image of Microcontroller on finger 



• Flux removes oxides while 
improving device longevity

• No Clean Flux: excess 
evaporates 

• Guides sensors into the 
correct place 

• Viscosity plays an important 
role 
• Too thin of flux will glue 

down cantilevers
Tube of tacky flux & Reflow Diagram [4][3] Wakeel et al., 2021 6

TACKY FLUX: HOW & WHY

Thin flux spread under chip 
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PROBLEMS: 
1. Chips are too small for traditional soldering 

methods
2. Without flux, chips won’t move into place 

and device lifespan decreases
3. If our flux is too thin, then it will glue down 

cantilevers and the device will fail 
4. If our flux is too thick, then it won’t fully 

evaporate and the cantilevers will be glued 
down
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GOAL: IMPROVE SUCCESS RATE OF ATTACHING 
CHIPS TO MEMS  

Find an optimal tacky flux depth & apply a uniform layer to 
minimize spread



STEP 1: FILM APPLICATOR  
• Spreads a thin, uniform  layer 

of flux by pushing bar across 
a Mylar sheet   
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FIVE DIFFERENT FLUX DEPTHS

Trial 2: 250 microns 

Trial 1: 50 microns 

Trial 3: 150 microns 

Trial 5: 100 microns 

Trial 4: 125 microns 



STEP 2: MICRO ASSEMBLY STATION 

Overview of the micro assembly station 12

Lights

Cameras

Vacuum Tip

Rotating 
stage



STEP 3A: ATTACH TO PCB 

A sensor being dipped in tacky flux & attached to PCB
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0.83 mm 0.83 mm



RESULTS & TAKEAWAY- UNIFORM LAYER ON PCB  

50 µm thick layer of flux soldered: 
Poor connection between PCB and 

chip 

150 µm thick layer of flux soldered: 
Chip slides into place, excess flux is 

evaporated, good connection
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3x speed 3x speed

*Chips are 0.83 x 0.83 mm









STEP 3B: ATTACH TO MEMS  

Microcontroller being dipped in 150 
µm thick layer of tacky flux

Microcontroller placed on the MEMS 
device 

15

0.83 mm 1.66 mm
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STEP 4: ATTACH TO WIRES

Before MEMS gripped onto wire After MEMS gripped onto wire 

0.83 mm 0.83 mm



RESULTS & TAKEAWAY
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Before: A thin, wet tacky flux 
residue glues down cantilevers 

resulting in unsuccessful 
grappling

After: A uniform 150 µm thick 
layer of tacky flux leaves no 
residue, leaving wires free to 

grapple 



CONCLUSION 

Tacky flux stayed on chip and 
MEMS, instead of gluing onto 
the wafer. This suggests 
uniform depths of 125 microns 
are optimal for improving 
MEMS success 
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FLUX

• Flux: cleaning agent that increases component longevity 
and improves flow 

• No Clean Flux (NCF): components evaporate while 
soldering

• Four components: 

• Activators: remove metal oxides 

• Surfactants: create tackiness & improve wetting; 
dissolves reaction products

• Additives: remove oxides & inhibits corrosion 

• Solvents: adjusts viscosity; creates uniform mixture

• Rosin NCF: prevents reoxidation of surface but residue 
left behind

Flux used on chips [3] Wakeel et al., 2021
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SOLVENTS

• NCF viscosity determined by solvent viscosity 

• Viscosity: 

• Too high and flux will not completely evaporate 

• Too low and bridging may occur (not necessarily an 
issue here)

• Needs to have a low boiling point 

• Needs to be thermally stable at high temperatures

Typical Reflow Profile [6] 
[3] Wakeel et al., 2021
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XENON DIFLUORIDE ETCH
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GRAPH 

Sensor Response to 
Applied Magnet
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WEEK 1 SOLDER RESULTS: 

After soldering Before soldering 

0.83 mm
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SOLDER RESULTS 

Solder with excess flux Solder with minimal flux 
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SOLDER SETUP 
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