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Objective

i) To measure the output power level, harmonic frequencies, and phase noise of a frequency synthesizer.
Equipment Required

i) Keysight N9320B 3 GHz RF Spectrum Analyzer
ii) ME1000 RF Transceiver Kit (Receiver Unit)
Accessories Required

i) 2 × SMA(m)-to-SMA(m) coaxial cable
ii) 1 × USB cable
iii) A PC running Microsoft® Windows XP/Vista®, pre-installed with the RF Trainer Control Panel software
IMPORTANT:

Turn off the training kit when not in use. The kit will turn off automatically when no mouse or keyboard action is detected for more than 10 minutes. Always ensure that the casing is grounded and the cover is latched up before powering up the device.
1. Introduction

1.1 Basic Equipment Setup

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

RF Input

RF InIF OutInOut

Frequency 

synthesizer

LNA

Down 

mixer

IF band-

pass filter

IF amplifier

InOutInOut

USB portRF OutLO in

Receiver unit

USB cable

PC with RF Trainer Control 

Panel software pre-installed

SMA coaxial cable

Psa_Lo

Plo


Figure 1 – General Equipment Configuration for Frequency Synthesizer Measurement Using a Spectrum Analyzer
2. Determine the Local Oscillator (LO) Input Level Using a Spectrum Analyzer
1. Connect the frequency synthesizer directly to the spectrum analyzer (SA), as shown in Figure 1.  

2. On your PC, launch the RF Trainer Control Panel. Select the RX Unit from the board selection and click Connect to RF Trainer. In the Frequency Synthesizer Control area, click Frequency Synthesizer Off/On to power up the synthesizer. You will see the frequency synthesizer PCB LED light up on the trainer when it is powered on. Set the frequency to 818 MHz.

3. Set the following settings for the SA:

Centre frequency:  
818 MHz

Span:  


10 MHz

RBW:  


100 kHz

Attenuation:  

40 dB
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Exercises
a) What is the power level displayed on the SA?

LO level measured at SA, Psa_LO @818 MHz = __________ dBm

Note: Use the marker function Search Peak if necessary.
b) Determine the actual output power level of the LO.

Actual LO output power, Plo 
= Psa_LO + Lcable 
       



= __________ dBm + __________ dB 
= __________ dBm

4. Change the Span setting to Full Span on the SA to look at the harmonic tones.
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Exercise
a) Sketch the harmonic tones and measure their respective power level.
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3. Phase Noise Measurement

1. Use the same connection as shown in Figure 1.

2. Use the following settings for the SA:

Centre frequency:  
818 MHz

Span:  


300 kHz

Input attenuation:  
20 dB (or auto)

RBW:  


10 kHz (or auto)
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Exercise
a) What is the power level displayed on the SA?

LO level measured at SA, Psa_LO @818 MHz = __________ dBm

Note:
Use the marker function Search Peak if necessary.
3. Use the SA built-in noise marker to measure the phase noise:

Marker function: 
Phase noise on

Offset:  


Manual

Offset value:  

100 kHz, 50 kHz, and 10 kHz
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Exercises
a) What is the phase noise (with 100 kHz offset) displayed on the SA?

Phase noise @100 kHz offset = __________ dBc/Hz
b) What is the phase noise (with 50 kHz offset) displayed on the SA?

Phase noise @50 kHz offset = __________ dBc/Hz
c) What is the phase noise (with 10 kHz offset) displayed on the SA?

Phase noise @10 kHz offset = __________ dBc/Hz

Reference

[1] Presentation slides, “A Seminar on RF Measurement – Spectrum Analysis Basics,” Keysight Technologies, 2001
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N9320B setting: 		“[ ]”: Hardkey; “{ }”: Softkey


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


Center frequency: 		[FREQUENCY] > [818] > {MHZ}		


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


Attenuation: 			[AMPLITUDE] > {Attenuation} > [40] > {dB}


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





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


Span: 			[SPAN] > {Full Span}


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





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


Center frequency: 	[FREQUENCY] > [818] > {MHZ}		


Span: 			[SPAN] > [300] > {KHZ}


Attenuation: 		[AMPLITUDE] > {Attenuation} > [20] > {dB}


RBW: 			[BW/AVG] > {Res BW} > {10} > {KHZ}





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


Place Marker @818 MHz: 		[Peak Search]


Marker: 	[Marker] > {Function} > {Phase Noise} > {Offset Manual} > [100] > {KHz}


Turn on Phase Noise Measurement: 	{Phase Noise On}
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