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ME1000 RF Circuit Design
Assignment 1

 Maximum Operating Distance Measurement Using Spectrum Analyzer
This courseware product contains scholarly and technical information and is protected by copyright laws and international treaties. No part of this publication may be reproduced by any means, be it transmitted, transcribed, photocopied, stored in a retrieval system, or translated into any language in any form, without the prior written permission of Acehub Vista Sdn. Bhd.  

The use of the courseware product and all other products developed and/or distributed by Acehub Vista Sdn. Bhd. are subject to the applicable License Agreement. 

For further information, see the Courseware Product License Agreement.
Objectives

i) To understand and measure the signal-to-noise ratio (SNR) of an RF receiver using a spectrum analyzer
ii) To determine the maximum operating distance between a transmitter and a receiver
Equipment Required

i) ME1000 RF Transceiver Kit (Transmitter Unit)
ii) ME1000 RF Transceiver Kit (Receiver Unit)
iii) Agilent N9310A RF Signal Generator
iv) Agilent N9320B 3 GHz RF Spectrum Analyzer
Accessories Required

i) 2 × SMA(m)-to-SMA(m) coaxial cable
ii) 9 × SMA(m)-to-SMA(m) jumper cable
iii) 2 × USB cables

iv) 2 × antennas
v) A PC running Microsoft® Windows XP/Vista® with a minimum of 512 MB of RAM and USB ports, 
pre-installed with the RF Trainer Control Panel software

1. Measurement Task
Connect the TX and RX units as shown in Figure 1 (see the ME1000 RF Circuit Design Quick Start Guide for more details). Follow the instructions below to set up a transmit/receive system.

1. Connect the IF input of the TX unit to a continuous wave (CW) sinusoidal function generator. Set the output power of the function generator to –13 dBm (e.g., about 0.05 mW into a 50 Ω load).  
2. Set the Frequency Synthesizer to 818 MHz for both TX and RX units using the RF Trainer Control Panel. Turn on the Power Amplifier and the Upconverter in the TX unit. Turn on the Low-Noise Amplifier, Downconverter, and IF Amplifier in the RX Unit. Set the gain setting of the IF Amplifier to 12.
3. Separate the TX and RX units apart by one meter.  
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Figure 1 – Connecting the TX and RX Units as a Transmit/Receive System
When a 50 MHz IF signal is injected into the TX unit, you should be able to observe a spectral component of 50 MHz appearing on the spectrum analyzer display. Conversely, when the IF signal is turned off, the noise signal will appear on the spectrum analyzer display within the vicinity of the 50 MHz region. Measure the average noise power shown on the spectrum analyzer. From this you can measure the signal-to-noise ratio (SNR) at the IF output of the RX unit. Assuming that an SNR of at least 2 is needed to distinguish between the signal and noise, determine the maximum separation allowable between the TX and RX units. Repeat this measurement based on the following:
a) With IF Amplifier gain settings of 13, 14, and 15.
b) When the Power Amplifier in the TX unit is turned off.
c) When the Function Generator output power is increased to –6 dBm.

Briefly discuss your results.
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