Phase noise measurements

on popular 144 MHz transceivers

Stefan Heck, LA0BY, 20 January 2001

General

The phase noise performance of transceivers is quite important, particularly when other stations operate at short distances. A high phase noise of your transceiver will generate interference to them. Further down a simple method for measuring phase noise is shown.

Setup for SSB phase noise measurement


The DUT output power was adjusted for a mixer level of +23 dBm. The DUT was tuned to exactly the same frequency as the XLO (144,002 MHz). The XLO is assumed to be very pure in its output spectrum. The DUT was operated in FM mode with no microphone connected, only the IC-202 was operated in CW mode (has no FM).

The lower trace on the result plots shows the noise floor of the ESA Spectrum Analyser. 
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ICOM IC-202
This transceiver has earlier been referred to as being very pure. This measurement cannot confirm this. The phase noise is quite high across the whole band. The drop-off close to the TX frequency is very steep though.
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YAESU FT-225RD
This transceiver seems to be quite good. 

It is in its original condition, but modifications have been proposed and tried by other amateurs.
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ICOM IC-821H


Other commercial transceivers may be measured later.

The pictures below show the properties of some other components of the test setup: 

[image: image4.png]DC-Block 1//10@nF Mkrl 10.8 kHz|

Ref 2 dBm ftten 15 dB -5.675 dBm
Peak
Log *
1 =
4B/ -

/ —

Start @ Hz Stop 108 kHz
#Res BH 1 kHz UBH 1 kHz Sweep 2 5





DC-Block

The DC-Block was simply a parallel circuit of 1 nF and 100 nF capacitors. It shows low loss (< 0,5 dB) for frequencies between 50 kHz and 900 MHz. 

The roll-off frequency is about 20 kHz.
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Low-pass Filter

The LPF was a simple 5-element Chebyshev design, constructed according to the ARRL-Handbook 1996. The cut-off frequency is about 2,1 MHz. It shows more than 50 dB attenuation for frequencies above 9 MHz.

[image: image7.png]Lowpass Filter 2 MHz
Ref 6 dBm

Atten 16 dB

Mkr2 6.48 MHz
-49.01 dBm

Peak
Log

N

5
dB/

Wl 52
$3 FC

AR

Start @ Hz
Res BH 180 kHz

UBH 180 kHz

Stop 10 MHz
Sweep 20 ms.





[image: image8.png]Lowpass Filter 2 MHz
Ref 6 dBm

Atten 16 dB

Peak \

WL s2 Yy

$3 FC

AR

Start @ Hz
Res BW 1 MHz

UBH 1 MHz

Stop 100 MHz
Sneep 5 ms







DUT





ATT





LPF





DCB





Spectrum Analyser





XLO





BPF





-2 dBm





RAY-3





DC-Block





+23 dBm





LO





IF





RF








