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Problem Statement
Currently, there are no affordable wearable light-logging devices on the market. Full-spectrum
light therapy has been proven to be successful in treating mood disorders, especially seasonal
affective disorder, but patient response studies are lacking. A wearable allows for accurate
representation of light intensities that reach the retina, the presumed site of action. A wearable
light logger would provide convenient research into what correct dosages for optimal patient
response look like for patients suffering from mood disorders.

Brief Status Update
This week, we made a lot of progress on our final prototype. We unsoldered the old headers on
the circuit and replaced them with shorter ones, we sewed the spandex onto the head strap and
fed the wires through, we cut and sanded the front plate to flatten it, and we cut the wires on the
circuit so that the overall design is flatter. We are continuing with the fabrication of the final
design with hopes of finishing up soon.

Summary of Weekly Team Member Design Accomplishments
● Team:

○ Made progress on final design
○ Took final measurements of the front and back circuit in order to 3D print the

circuit boxes

● Molly Wilhelmson:
○ Cut wires on circuit components to minimize the size of the design
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○ Began calculating the voltage values we should expect during testing

● Ella Eklund:
○ Helped complete the wiring of the front circuit board
○ Assisted with the fabrication of the final design

● Neel Srinivasan:
○ Unsoldered old headers to flatten board circuitry
○ Soldered flat headers onto raspberry pi chip
○ Continued coding

● Kate Briesemeister:
○ Worked in the woodshop to flatten the front plate of the headlamp
○ Assisted with fabrication of the design

Weekly/Ongoing Difficulties
Figuring out the equation for converting voltage into lux. The photoresistor datasheet isn’t very
detailed or comprehensive.

Upcoming Team and Individual Goals
● Team:

○ Finish final design by Thursday the 21st
○ Begin testing on final design

● Molly Wilhelmson:
○ Complete calculations needed to convert voltage to lux after consulting with our

advisor
○ Outline a testing protocol

● Ella Eklund:
○ Solder wires that connect the two circuit boards
○ Attach the battery to the circuit board

● Neel Srinivasan:
○ Finish code
○ Begin testing



○ Solder wires for secure breadboard attachment
● Kate Briesemeister:

○ 3D print the circuit boxes
○ Create a website to connect to the Raspberry Pi output

Project Timeline

Project Goal Deadline Team Assigned Progress Completed

Meet with client 09/13 All 100% Yes

→ Product Design Specification 09/20 All 100% Yes

Preliminary Presentations 10/4 All 100% Yes

Preliminary Deliverables 10/9 All 100% Yes

Show and Tell 11/01 All 100% Yes

Poster Presentations 12/06 All

Final Deliverables 12/11 All

Expenses

Item Description Manufacturer Part Number Date QTY Cost
Each

Total Link

Component 1



Happy Light
Light for testing
sensor Verilux N/A 9/13/24 2 $49.99 $99.98 Link

Component 2

Battery Battery for chip PGSONIC CR2045 9/19/24 1 $1.15 $1.15 Link

Component 3

Head Lamp
Light that
attaches to head

Fire Supply
Depot

FL8210-6SM
D 9/26/24 1 $11.92 $11.92 Link

Component 4

Raspberry
Pi Chip for coding Raspberry Pi

Raspberry Pi
Pico W 10/4/24 1 $7.20 $7.20 Link

Component 5

Comparator Building circuit
Texas
Instruments LM393PE4 10/4/24 2 $0.25 $0.50 Link

Component 6

Battery
Holder

Holder for coin
battery Digikey BS-2450 10/4/24 1 $3.84 $3.84 Link

Component 7

OPAMP Building circuit Digikey AD8276ARZ 10/4/24 1 $7.37 $7.37 Link

Component 8

https://www.amazon.com/Verilux-HappyLight-Touch-Plus-Adjustable/dp/B08KFQBY43/ref=sr_1_1_sspa?dib=eyJ2IjoiMSJ9.QpeVf_b52xGj7nsHalAvQqis9md1Mf0VwUfGh_mdsVROPT_-xqVSIe0lUyVFgyIo1qMDvgZu7qR4R68UJR7WYl2aPR7MJ1IplP3yPQRE3uT2qsbqilUCdzi7QclVfe1QwFcI808USyql-aa1PVh2tO4pfgIHOx7_eqKokJTROvDMDq_nJvSHs4Opri-WSMFR7S1N5LLwO8AHlHkYYBmK0H8xawKlbwSoPrpYybwmr-GqJm9glmRtN1uJx8pvP9xUhRM9aNo4QxYgDZ33mF73OYp2lDMx4mXRQZvYfJS4U1E.K1oPL5chV4YoJlpQaKyPaW13gbmeeBjl0jwUJsJbVSQ&dib_tag=se&hvadid=695432245903&hvdev=c&hvexpln=67&hvlocphy=9018944&hvnetw=g&hvocijid=1690013380028303292--&hvqmt=e&hvrand=1690013380028303292&hvtargid=kwd-339043421029&hydadcr=21634_13423290&keywords=happy%2Blight&qid=1726720448&s=hpc&sr=1-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://making.engr.wisc.edu/minimarts/
https://www.firesupplydepot.com/120-lumen-led-headlamp-flashlight-fl8210-6smd.html?gad_source=1&gclid=Cj0KCQjwurS3BhCGARIsADdUH52xePwh2-8IGs2-yoAqt2nuzywn6A78Usu3PotXYk4zas6MFMcmk0MaAup0EALw_wcB
https://making.engr.wisc.edu/minimarts/
https://www.mouser.com/ProductDetail/Texas-Instruments/LM393PE4?qs=VBduBm9rCJTamK6XIcgxHA%3D%3D
https://making.engr.wisc.edu/minimarts/
https://www.digikey.com/en/products/detail/mpd-(memory-protection-devices)/BS-2450/2439475?utm_adgroup=&utm_source=google&utm_medium=cpc&utm_campaign=PMax%20Shopping_Product_Low%20ROAS%20Categories&utm_term=&utm_content=&utm_id=go_cmp-20243063506_adg-_ad-__dev-c_ext-_prd-2439475_sig-CjwKCAjw9p24BhB_EiwA8ID5BonFJNDL6bXol0a1YT14YuVFIGn06R8-8fKn9gVn98T5b9IXWqSBiBoCmScQAvD_BwE&gad_source=1&gclid=CjwKCAjw9p24BhB_EiwA8ID5BonFJNDL6bXol0a1YT14YuVFIGn06R8-8fKn9gVn98T5b9IXWqSBiBoCmScQAvD_BwE
https://www.digikey.com/en/products/detail/analog-devices-inc/AD8276ARZ/2057775?s=N4IgTCBcDaIIIBEAcYDsA2OAlAWgWgDkEQBdAXyA


IC DAC
12BIT V-Out Building circuit Digikey

MCP4726A0T
-E/CH 10/4/24 3 $2.16 $6.48 Link

Component 9

OPAMP Building circuit
Texas
Instruments UA741CN 10/25/24 2 $0.25 $0.50 Link

Component 10

Breadboard Building circuit

Busboard
Prototype
Systems BB400 10/25/24 1 $2.00 $2.00 Link

Component 11

Sensor
550NM

Measure light
values Digikey

OPT3007YM
FT 10/31/24 1 $2.79 $5.42 Link

Component 12

Sensor
Photodiode
900NM

Measure light
values Digikey BPW34S-ND 10/31/24 1 $1.58 $4.21 Link

Component 13

DFN to DIP
SMT
adapter

Allows for
soldering
components to
breadboard Digikey IPC0083-ND 10/31/24 1 $4.79 $7.42 Link

Component 14

https://www.digikey.com/en/products/detail/microchip-technology/mcp4726a0t-e-ch/2665067
https://www.ti.com/product/UA741?utm_source=google&utm_medium=cpc&utm_campaign=asc-null-null-GPN_EN-cpc-pf-google-wwe&utm_content=UA741&ds_k=ua741cn&DCM=yes&gad_source=1&gclid=CjwKCAjwg-24BhB_EiwA1ZOx8jyNAVbnQMW4ND1bS3UCn47vnD-U6amPAV03ehfFRgtaQCg9kp6IfBoCYiYQAvD_BwE&gclsrc=aw.ds
https://www.digikey.com/en/products/detail/busboard-prototype-systems/BB400/19200389?utm_adgroup=&utm_source=google&utm_medium=cpc&utm_campaign=PMax%20Shopping_Product_High%20ROAS%20Categories&utm_term=&utm_content=&utm_id=go_cmp-20222717502_adg-_ad-__dev-c_ext-_prd-19200389_sig-CjwKCAjwg-24BhB_EiwA1ZOx8p_kfsvdTwzvezIdC0aMKtrecpVYuuCzIGQB57Z5dVoqkteKU6CoIBoC0poQAvD_BwE&gad_source=1&gclid=CjwKCAjwg-24BhB_EiwA1ZOx8p_kfsvdTwzvezIdC0aMKtrecpVYuuCzIGQB57Z5dVoqkteKU6CoIBoC0poQAvD_BwE
https://www.digikey.com/en/products/detail/texas-instruments/OPT3007YMFT/7896925?s=N4IgTCBcDa4JwDYC0AWA7CgrMgjEgcgCIgC6AvkA
https://www.digikey.com/en/products/detail/vishay-semiconductor-opto-division/BPW34S/4071244?s=N4IgTCBcDaIEIAUDqBmALAZQLQDkAiIAugL5A
https://www.digikey.com/en/products/detail/chip-quik-inc/IPC0083/5014781?s=N4IgTCBcDaIJIAUDCAGFAOAzAWgHIBEQBdAXyA


Ribbon
Cables

Flexible wire
connection
around head
strap Amazon B08LPFX7QN 10/31/24 1 $10.39 $10.39 Link

Component 15

Spandex

Flexible wire
enclosure
around head
strap Joann Fabrics N/A 11/6/2024 1 $7.92 $7.92 N/A

TOTAL: $173.8

https://www.amazon.com/dp/B08LPFX7QN?ref=cm_sw_r_cp_ud_dp_5C23R0EZG03T6YDGZQ4G&ref_=cm_sw_r_cp_ud_dp_5C23R0EZG03T6YDGZQ4G&social_share=cm_sw_r_cp_ud_dp_5C23R0EZG03T6YDGZQ4G&_encoding=UTF8&psc=1&skipTwisterOG=2

