Bryan Berns

ECE 313 – Optics Lab

Lab 5 – Optoelectronic Devices
Data, Calculations, and Graphs:
	ILED
	IGE
	ISE (nA)
	

	3.3
	4.1
	41.6
	

	8.3
	5.1
	115.8
	

	13.3
	5.4
	197.3
	

	18.3
	5.6
	280.8
	

	23.3
	5.8
	336.4
	

	28.3
	5.8
	452.0
	

	33.3
	5.9
	537.0
	

	38.3
	5.9
	618.0
	

	
	
	
	

	ILED
	POUT
	
	

	3.3
	98.7
	
	

	8.3
	3.3
	
	

	13.3
	5.6
	
	

	18.3
	2.3
	
	

	23.3
	8.3
	
	

	28.3
	9.2
	
	

	33.3
	10.0
	
	

	38.3
	10.6
	
	

	
	
	
	

	ILED
	VLED
	PLED
	RESPONSITIVTY

	3.3
	1.4
	98.7
	

	8.3
	1.4
	3.2
	

	13.3
	1.5
	5.5
	0.3

	18.3
	1.5
	7.0
	0.3

	23.3
	1.6
	8.2
	0.3

	28.3
	1.6
	9.1
	0.3

	33.3
	1.6
	9.8
	0.3

	38.3
	1.7
	10.5
	0.3

	
	
	
	

	ILAS
	VLAS
	PLAS
	RESPONSITIVTY

	3.3
	1.5
	99.0
	

	8.3
	1.5
	5.5
	

	13.3
	1.6
	9.8
	1.2

	18.3
	1.7
	15.2
	4.7

	23.3
	1.7
	30.3
	207.7

	28.3
	1.7
	33.9
	276.6

	33.3
	1.8
	35.8
	269.4

	38.3
	1.8
	37.1
	265.3


All currents given in mA and voltages in V unless otherwise indicated.
	Material
	Dark Current

	Si
	.11 nA

	Ge
	4.10 uA

	Type
	Peak Intesnity
Wavelength
	Half Power
Left
	Half Power
Right
	Full Wave
Half Power
Spectral Width

	Laser
	855.3 nm
	839.9 nm
	869.22 nm
	29.32 nm

	LED
	841.3 nm
	825.3 nm
	860.7 nm
	35.00 nm
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Saturation occurs around 25 mA in both.
[image: image2.emf]Current vs Voltage
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Questions:
	Material
	Energy
Band Gap
	Wavelength
Maximum

	Si
	1.12
	1.11

	Ge
	0.66
	1.88

	GaAs
	1.42
	0.87

	InP
	1.31
	0.95


1) Identify the semiconductors which could be used to make photodiodes for the telecommunications wavelengths of 1.3 um and 1.55 um?

1.3 < 1.88 so Germanium is adequate.

1.55 < 1.88 so Germanium is adequate.

2) Why is the Ge detectors responsivity smaller?
Germanium more highly doped with electronics so they are less likely to recombine so an electron is more likely to escape the device, result in more power output.
3) Which photodiode produces the larger dark current and why?
Again being more highly doped and having a smaller bandgap, thermal generation is more likely to occur in Germanium thus resulting in dark current.

4) Responsivity of Ge at 1.55 um?
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Other notes:

The laser spectral width is lower than the LED’s, as expected.
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