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[image: ]If at any time one of your components gets hot, immediately disconnect your battery, consider the probable cause, and then discuss the issues and corrective action with one of the student instructors.


A. Single LED Circuit: Measuring Voltage Drop (Waterfall Model) 

In Monday’s class we used Excel to assist us with analyzing the electrical characteristics of a single LED-resistor circuit. Here is a summary of our collective effort,

	Normal View
	Formula View
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It is important to confirm the theoretical results of our calculations above in an actual working circuit. Set your Digital Multimeter to DC Voltage, measure the voltage drop across both the LED and the resistor (in parallel with the component) and fill in the readings on the green lines. Additional instructions for this will be provided in class.
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B. Multiple LED Circuit: Source Voltage Considerations

To ensure the predictable behavior of your battery LED Circuits, nothing is more important than considering the voltage requirement of your preferred arrangement. So, 

1.	Kirchhoff’s Voltage Law states that all the voltage in a working circuit is used up.
2.	Consider 16 bright white LEDs, in which the datasheet indicates each requires requires 3V for optimum performance. 
3.	Individual alkaline batteries (AAA, AA, C, D) provide 1.5V each. 

Task.  For each of the four arrangements of 16 LEDs that appear below, indicate the voltage drop between the positive (source) and negative (ground) supplies and indicate  how many 1.5V batteries (in series) would be required for optimum performance.

	Scenario
	Voltage Drop?
	Required Number of 1.5V Batteries?

	a
	3
	2 (1.5V)

	b
	6
	4

	c
	12
	8 

	d
	3
	2


	
[image: ]
image4.png
asealoul A6

Provides Power

Consumes Power

Arrangement 1 Arrangement 2

GROUND

Voltage Models

Waterfall 1 Waterfall 2

asealdap A6




image5.png
Bl
)
BB M 2
N NN
Sl
el
)
~ S
X RS
N NS S
o B U U )
B "o R o ~
N NN NN W W "~ >
L
N NS S
s [+ [ BH e
Ll el Ll ~
™ NN NN N W N N
S
=T
N NS NS
- [T R R ] S 1< S i«
Ll =T L =T "l =T ™~ =T ~
A ANSEERANY NN NN N N
Sl
el
N NS NS
N} Bl Sl Sl Sl <1
™ ™ L L =T =T “r
™ N N NN N W Y Y
)
Sl
el
N NN
S
Sl S Bl
-l L Ll
) NN |
+ (\
«c' " a'’ o





image1.jpeg




image2.png
Jr. ACES: LED Circuit Design Worksheet

DESIGN ENGINEERING STUDIO

Date: February 1,2016
Author:
LED Series Circuit
Reference:
Arrangment: LEDs in Series
Source Voltage: 9 ) (V)
Required Current: 0.02 ) (A) (From LED datasheet)
Voltage Requirements of Components
Smm LED: 18 “(v)
Number of LEDs: 1 )
Subtotal: 1.8 (v)
Resistor Details
Voltage to be Consumed: 7.2 ) (V)
Optimal Resistance: 360 ) Q)
Resulting Power: 0.144 ) (w)
Is a 1/4W fixed resistance sufficient?: Yes )

Supply the contents for each cell that has been commented
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Jr. ACES: LED Circuit Design Worksheet

DESIGN ENGINEERING STUDIO

Date: 42401
Author:
LED Series Circuit
Reference:
Arrangment: LEDs in Series
Source Voltage: 9 ) (V)
Required Current: 0.02 ‘(A) (From LED datasheet)
Voltage Requirements of Components
Smm LED: 1.8 “(v)
Number of LEDs: 1 )
Subtotal: =C11*C12 (v)
Resistor Details
Voltage to be Consumed: =C8-C13 ) (V)
Optimal Resistance: =C15/C9 ‘(Q)
Resulting Power: =C9*C15 ‘(W)

Is a 1/4W fixed resistance sufficient?:

F(C17<0.25,"Yes","No")

Supply the contents for each cell that has been commented





