


P N MATERIAL
BETWEEN CONDUCTORS

Direct Polarization
Causes Electrons to Flow
With Voltage
Light is Emmited

P N IS OFFSET
TO INCREASE LIGHT
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Holes for electrons
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Free electrons
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In-video links













LED Circuit Desig
LED Circuit Design

Performance variance is due to:
- Materials used
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- Manufacturing process

Forward Voltage (V)

ry to use LED's from the same batch
and from reliable manufacturers
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LED Circuit Design

Forward Voltage
Color @ 20mA ~ " Or use table of typical values
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GaAsP GaAsP:N

Gallium Gallium
Arsenide Arsenide

Phosphide Phosphide
Nitride

- \ ©
P-type laye PUPmETS
Semiconductor
Aluminium

N-type layer Gallium
Phosphide
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Ohm’s Law

How to Calculate LED Resistance

V =RI
R = VI
R= V(Supply) - V(LED)

I (Current) (.02 amps)




LED Circuit Design

What size resistor is needed?

- Resistor voltage drop = 3V -2V = 1V

= 50Q  Resistor= 1V = 002A = 500

B LED Voltage drop = 2V
LED current = 20mA (0.02A)
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LED Circuit Design

Voltage drop = 2V
Current = 20mA

What size resistor is required?

Resistor voltage drop: 4V - 2V =7V

The current required is Z0mA
Resistor value = 7V — 0.02A = 350Q
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LED Circuit Design
2v

iv W
3V 50Q L’” Cgl:ulc;‘l;l,on: o 3V bsl::ffer*y
ﬂﬂ» Hi1B o i | can only power
Lﬁ o | 1V < 002A = 500 TRz
2V 2V 2V 2V

1V Calculation:

Qv -2V -2V -2V -2V =1V
1V = 002A = 509
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350Q 350Q
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Resistor voltage drop = 4V -2V =7V
Resistor value = 7V + 002A = 350Q
Resistor power = 0022 x 350Q = OMW
Total current = 002A X 6 LED's = 0I2A
Voltage drop 2V, Current required 20mA




LED Circuit Design
av

#Rs

Nov

Resistor | Resistor 2
Qv - 2V =7V qVv - 34V =56V
7V = 0.02A = 350Q 56V = 002A = 280Q
Total current = 20mA + 20mA + 20mA = 60mA
Battery life = S00mAh — 60mA = ~8 Hours

Voltage drop
D 2v

B 34V
B 3v

Each requires 20mA

Resistor 3
qVv - 3V = 6V
6V = 0.02A = 300Q




LED Circuit Design

150Q = ISOQ %ISOQ = 150Q
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Voltage drop per branch = 2V + 2V + 2V =6V Nov
Resistor voltage drop = qVv -6V = 3V
Resistor value = 3V + 002A = 150Q

Current per branch doesn't increase
so we can add more LED's

Voltage drop 2V, Current required 20mA  until maximum voltage drop
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COST $$%%

Com Board - $100
InputBd - $ 20
Input Cable - $ 6
Output Cable -$. 5

System  $200 +
( add light LED cost)

Lighting System - Logic Rail Technologies
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Lighting System - Woodland Scenics

COST $%$%

Light Hub - $15
Exp Hub - $14
PwrSup - $20
Ext Cables - $6
Light Switch - $ 9

System Costs
$100+
(add LED cost)




The short lead is the cathode (-)Black
The long lead is the anode  (+) RED
If LED has Flat Side: it is the cathode (-)



Type of wiring connectors used on the NWV layout



TYPES OF WIRE

Wire Cost
Magnet Wire - $12 (800ft)
Twisted Wire - $ 8 (30ft)
Coiled wire - $10 (50ft)




LED Tape Cost




Lighting Strips with SMDs
Note : positive (+) and negative (-) terminals
: required forward voltage (don’t exceed)

. attach to models using backing tape plus super glue
: use RED for anode and BLACK for cathode




Typical LED Lights







C‘E g & '_‘p‘l'""

:[.__!_.El oy ¥ ol B
] DIRE

i













	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36

