
J. C. PRUITT DEPARTMENT OF BIOMEDICAL ENGINEERING

BME3508

J. C. PRUITT DEPARTMENT OF BIOMEDICAL ENGINEERING

BEEC Share & Learn

TENS in Bio-Signals & 
Systems

May Mansy, Ph.D. 
Instructional Assistant Professor 

BME Learning Assistant Program Director

University of Florida | Herbert Wertheim College of Engineering

J. Crayton Pruitt Family Department of Biomedical Engineering



J. C. PRUITT DEPARTMENT OF BIOMEDICAL ENGINEERING

BME3508

◼ BME 3508 – Biomedical Signals & 
Systems (junior level class)
◼ Provides fundamental concepts for mathematical modeling 

of biologically/clinically – relevant signals & systems.

◼ Most concepts are very abstract

◼ Common solution 
◼ link to BME applications

◼ Lack of meaning persists. Signal 
properties like amplitude, frequency, 
energy, power, mean – what do the 
numbers mean? 

Challenge
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Initiative
◼ How do I make my students experience 

signal properties?

 Transcutaneous Electrical Nerve Stimulation 
(TENS)

Learning Activity
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TENS 7000 – dual channel stimulator
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https://www.amazon.com/TENS-7000-Digital-Unit-

Accessories/dp/B00NCRE4GO/ref=sr_1_1_sspa?crid=104PPQBCWCIML&keywo

rds=tens+7000&qid=1699028804&sprefix=tens+7000%2Caps%2C87&sr=8-1-

spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1 

https://www.amazon.com/TENS-7000-Digital-Unit-Accessories/dp/B00NCRE4GO/ref=sr_1_1_sspa?crid=104PPQBCWCIML&keywords=tens+7000&qid=1699028804&sprefix=tens+7000%2Caps%2C87&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/TENS-7000-Digital-Unit-Accessories/dp/B00NCRE4GO/ref=sr_1_1_sspa?crid=104PPQBCWCIML&keywords=tens+7000&qid=1699028804&sprefix=tens+7000%2Caps%2C87&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/TENS-7000-Digital-Unit-Accessories/dp/B00NCRE4GO/ref=sr_1_1_sspa?crid=104PPQBCWCIML&keywords=tens+7000&qid=1699028804&sprefix=tens+7000%2Caps%2C87&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/TENS-7000-Digital-Unit-Accessories/dp/B00NCRE4GO/ref=sr_1_1_sspa?crid=104PPQBCWCIML&keywords=tens+7000&qid=1699028804&sprefix=tens+7000%2Caps%2C87&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
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◼ Assignment 

◼ 4 Electrode positions
◼ Threshold of perception

◼ Vary amplitude, width, & rate

◼ Threshold of comfort

◼ Stim modes:
◼ Burst – width 250µs, rate 5Hz

◼ Normal – width 250µs, rate 15 & 30Hz

TENS 7000 - learning activity 
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What do you notice about 

these waveforms?
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https://www.youtube.com/watch?v=ZJym9Yz-j8Q 

https://www.youtube.com/watch?v=MVm_dae83MU 

https://www.youtube.com/watch?v=MVm_dae83MU 

https://www.youtube.com/watch?v=Sfp2S-oBs24 

https://www.youtube.com/watch?v=ZJym9Yz-j8Q
https://www.youtube.com/watch?v=MVm_dae83MU
https://www.youtube.com/watch?v=MVm_dae83MU
https://www.youtube.com/watch?v=Sfp2S-oBs24
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Wrist flexion

Finger flexion
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◼ Device Design

◼ Personal Experience 

◼ Relevance to other courses

Reflection
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◼ Class size (good in <60)

◼ Students’ buy in

◼ Students’ obedience 

Limitations
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Thank you
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Question?
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