[image: image15.jpg]




http://dreamcatcher.asia/cw
 SHAPE  \* MERGEFORMAT 




 SHAPE  \* MERGEFORMAT 




 SHAPE  \* MERGEFORMAT 




 SHAPE  \* MERGEFORMAT 




 SHAPE  \* MERGEFORMAT 




 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 




 SHAPE  \* MERGEFORMAT 



Objective
i) To estimate the gain of an antenna via a spectrum analyzer (SA)
Equipment Required

i) Keysight N9320B 3 GHz RF Spectrum Analyzer
ii) Keysight N9310A RF Signal Generator
iii) 2 × 868 MHz Antenna
1. Introduction
1.1 Basic Equipment Setup

[image: image8.emf]Spectrum Analyzer (SA)

RF Input

Signal Generator (SG)

RF Output

Gt = GGr = G

PtPr

R > Rff

Gt = Gr = G: Gain of the transmitter and receiver antenna (identical, equal gain)

Pt: Transmitted power at the transmitter antenna

Pr: Received power at the receiver antenna

Rff: Far-field distance (where D is the maximum dimension of the antenna)


Figure 1 – General Equipment Configuration for Antenna Measurement Using a SA
2. Gain Estimation with a SA

Make the connection as shown in Figure 1 to estimate the gain of the antenna. Firstly, calculate the far-field distance, Rff. Using 868 MHz:

Wavelength @868 MHz, λ = __________ m (calculated using c/f)
Length of the antenna, D = __________ m
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Far-field distance, Rff = __________ m (calculated using 2D2/λ)

1. Use the following settings at the signal generator (SG):

CW frequency:  

868 MHz

Power:  

10 dBm
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2. Use the following settings at the SA:

Centre frequency:  
868 MHz

Span:  


10 MHz

Input attenuation:  
10 dB (or auto)

RBW:  


100 kHz (or auto)

Averaging:  

On
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3. Make sure that the distance between the transmitter and receiver antennas, R is slightly more than the far-field distance, Rff.

Exercises
a) What is the peak frequency and power display on the SA? Ignore the harmonic frequencies that appeared on the SA.

Peak fundamental frequency = __________ MHz

Output power level, Pr = __________ dBm

b) Calculate the gain of the antenna using Friss equation as shown below:
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 , where Gr = Gt = G
    = __________ dBm − 10 dBm + __________ dB
Antenna Gain, G = __________ dB

4. Repeat the calculation at different frequencies and distance, R.

Exercises
a) Fill in the table below.
	SG Frequency, (MHz)
	Wavelength

( = c/f (m)
	Calculated Far-Field Distance, Rff (m)
	Distance Between Antennas, R (m)
	Measured Output Power at SA, Pr (dBm)
	Calculated Gain, G (dB)

	750
	
	
	1.5 × Rff =
	
	

	750
	
	
	2 × Rff =
	
	

	750
	
	
	2.5 × Rff =
	
	

	868
	
	
	2 × Rff =
	
	

	868
	
	
	2.5 × Rff =
	
	

	1100
	
	
	1.5 × Rff =
	
	

	1100
	
	
	2 × Rff =
	
	

	1100
	
	
	2.5 × Rff =
	
	

	1200
	
	
	1.5 × Rff =
	
	

	1200
	
	
	2 × Rff =
	
	

	1200
	
	
	2.5 × Rff =
	
	

	1300
	
	
	1.5 × Rff =
	
	

	1300
	
	
	2 × Rff =
	
	

	1300
	
	
	2.5 × Rff =
	
	


b) Does the calculated gain remain approximately the same when the distance between the antennas is different? Explain your answer.

Assumptions in this lab: 

· Both the transmitter and receiver antennas are identical and have the same gain.

· Reflection is not taken into consideration when calculating the antenna gain.
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Supplied antenna technical specifications:





Frequency range = 	806 to 960 MHz


Gain = 			2.5 dBi


VSWR =		< 2


Polarization = 		Vertical


Length = 		210 mm





N9310A setting: 		“[ ]”: Hardkey; “{ }”: Softkey


Preset to default settings: 	[Preset]


Frequency: 			[Frequency] > [868] > {MHZ}


Amplitude: 			[Amplitude] > [+/-] > [10] > {dBm}


Turn on output:	 		[RF On/Off]





N9320B setting: 		“[ ]”: Hardkey; “{ }”: Softkey


Preset to default settings: 	[Preset/System] > {Preset}


Center frequency: 		[FREQUENCY] > [868] > {MHZ}		


Span: 				[SPAN] > [10] > {MHZ}


Attenuation: 			[AMPLITUDE] > {Attenuation} > [10] > {dB}


RBW: 				[BW/AVG] > {Res BW} > {100} > {KHZ}


Averaging: 			[BW/AVG] > {Average}
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Gt = Gr = G: Gain of the transmitter and receiver antenna (identical, equal gain)
Pt: Transmitted power at the transmitter antenna
Pr: Received power at the receiver antenna
Rff: Far-field distance (where D is the maximum dimension of the antenna)



