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Introduction	to	Modeling	with	Circuit	Elements
(Note	12)



Node Voltage Analysis – Voltage Divider 

Step	1	– Pick	a	node	and	label	it	as	ground



Node Voltage Analysis – Voltage Divider 

Step	2	– Label	all	remaining	nodes	as	some	potential	Ui.	



Node Voltage Analysis – Voltage Divider 

Step	3	– Label	the	current	through	every	non-wire	element	in	the	circuit	with	In.	



Node Voltage Analysis – Voltage Divider 

Step	4	– Add	+/- labels	on	each	non-wire	element,	following	the	passive	sign	convention.	

Passive	sign	convention:	the	current	enters	at	the	positive	terminal	and	exits	are	the	negative	terminal.	



Node Voltage Analysis – Voltage Divider 
Step	5	– Set	up	the	relationship	A 𝑥⃗ = 𝑏 𝑤ℎ𝑒𝑟𝑒 𝑥 consists	of	the	unknown	currents	and	potentials.	



Node Voltage Analysis – Voltage Divider 
Step	6	– Use	KCL	to	fill	in	as	many linearly	independent	rows	 in	A and	𝑏 𝑎𝑠 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 .	

KCL:	the current flowing into a junction must equal the current flowing out of that junction.



Node Voltage Analysis – Voltage Divider 
Step	7	– Use	the	IV relationships	of	each	of	the	non-wire	elements	to	fill	in	the	remaining	rows	of	A and	𝑏 .



Node Voltage Analysis – Voltage Divider 
Step	8	– Solve	the	system	of	equations	to	determine	values	of	unknown	variables.	



Electrical Quantities – Some Physics… 

Important:*



Electrical Quantities – Some Physics… 

Note	11

the	energy	to	move	a	positive
unit	of	charge	from	one

point	to	the	other.

• Voltage:	represents



Resistance, Resistivity, Conductivity – Physics and Materials…  

Note	12

charge	to	flow
through.

of	energy	to	allow

conductors	require
a	certain	amount

materials/metals/
*	Resistance:	real



Resistance, Resistivity, Conductivity – Physics and Materials…  

Note	12



Resistive Touch Screen 

https://doi.org/10.1038/s41598-019-47777-2



Resistive Touch Screen 



Resistive Touch Screen – First model 



Resistive Touch Screen – More realistic model 



Resistive Touch Screen – More realistic model 


