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K9JM RF Analyzer 
Open source / Open Hardware measurement tool for Radio Amateurs 

Open source / Open Hardware means 
that everything is available for you to 

change, contribute to, improve, 
ŎǳǎǘƻƳƛȊŜΧΦ 

 

One box that can be transformed into a 
host of measurement devices 

 

 



K9JM RF Analyzer 
Open source / Open Hardware measurement tool for Radio Amateurs 

Å Focus has been on the platform. 

Å First pass of four options 

Å Still work in progress 

Å Am looking to hear from users and 
developers regarding desires. 

 

 



K9JM RF Analyzer 
What is it? 

It is: 

1. Platform hardware 

2. Platform software 

3. Data collection module 

4. Data collection software 

5. 3D Printed Box 

 

 



K9JM RF Analyzer 
Platform Hardware 

ÅFast computer (Arduino Due) 
ÅUSB,RAM, Flash, A/D, D/A, regulators 

Å оΦрέ онлȄпул ŎƻƭƻǊ ǘƻǳŎƘ ǎŎǊŜŜƴ 
ÅAdafruit P2050 

ÅSignal generator 
ÅDDS module AD9850 or AD9851 

ÅLi Ion battery + charger  (Qty 2 - RC123) 
ÅLarge data/config EEPROM storage 
ÅData collection module interface 

 
 



K9JM RF Analyzer 
Platform Hardware 

RF Motherboard interconnects 

ÅCapture interface low noise regulator 

ÅRF Level control 

ÅLiIon charger 

ÅBattery 

Å64K EEPROM 

 

 



K9JM RF Analyzer 
Data collection module 

Four interchangeable data collection 
modules 
1. wC άIƛ .ǊƛŘƎŜέ  - One port high z 

2. RF Sweep  - Two port (RF out + log det) 

3. VNA  -  Three ports (RF out + A ref + B ref) 

4. Noise ς DC Receiver + log detector 
5. RF ς ά[ƻ .ǊƛŘƎŜέ ς One port low Z 

Question:  Any suggestions? 
 
 



K9JM RF Analyzer 
Four different tools 

 

 



K9JM RF Analyzer 
Platform Software 

Platform software includes: 

1. Touch Screen interface 

2. Menu system 

3. Small file system 

4. Graphing routines  - x/y and smith charts 

 

 



K9JM RF Analyzer 
Platform Software 

 

 



K9JM RF Analyzer 
RF Interface Boards 

All RF Interface Boards contain an 
EEPROM that stores: 

ÅConfiguration data 

ÅCalibration data 

ÅReference data files 

 
Data stays with the module when changed 



K9JM RF Analyzer 
RF Bridge Board 

RF Bridge Board  (One port) 
RF Amplifier  +7dB sweep level 

Analog Devices AD8302 RF Gain and Phase Detector 

 

ÅMeasures phase angle in a 0 to 90 degree range.   

ÅDetermines sign of the phase by looking at d/˒d  ̟

ÅCalibration against reference, short, open and 50 ohm load. 



K9JM RF Analyzer 
wC άIƛ .ǊƛŘƎŜέ .ƻŀǊŘ 

wC άIƛ .ǊƛŘƎŜέ .ƻŀǊŘ  όhƴŜ ǇƻǊǘύ 
Can be used for: 

Complex impedance measurement. 
Swept or single frequency 
Display options 

Å|Z|  
ÅPhase 
ÅVSWR  (software variable Zo) 
ÅSmith Chart 

Component measurement 
ÅSeries or parallel  (R + jX) circuit at a single frequency 

Crystal evaluation 

 
 
Note:  Not a true bridge since it uses the AD8302 



K9JM RF Analyzer 
RF Bridge Board 

AD8302 as a measurement device 
 

Not  a true bridge for magnitude 
ƛǘ ƳŜŀǎǳǊŜǎ ǘƘŜ ΨƎŀƛƴΩ ŀŎǊƻǎǎ ǘƘŜ ōǊƛŘƎŜ ƛƴ Ř. 

Measure phase across the bridge 

 

 



K9JM RF Analyzer 
wC άIƛ .ǊƛŘƎŜέ .ƻŀǊŘ 

άIƛ .ǊƛŘƎŜέ 
 

Most accurate for measuring higher Z 

Low resolution for Lower Z 

 

Note:  Difficult to measure high Z due to lead / BNC capacitance 

 

 

 



K9JM RF Analyzer 
wC ά[ƻ .ǊƛŘƎŜέ .ƻŀǊŘ 

ά[ƻ .ǊƛŘƎŜέ 
 

Most accurate for measuring lower Z 

Low resolution for High Z 

 

Note:  It is difficult to measure low Z at RF due to lead inductance 

 

No work has been done on this version as it may not be necessary for 
most amateur work.   Is this a valid assumption? 

 

 

 



K9JM RF Analyzer 
RF Sweep Board 

RF Sweep Board ( Two Port ) 
RF Output:  50 ohm   -6dBm to -36dBm adjustable 

Calibration to within < .1ppm 

RF Input:  50 ohm   +16dBm to -74dBm 
 
ÅAnalog Devices AD8307 Logarithmic Amplifier/Detector 

Å90dB dynamic range 
ÅBetter than +/- 1 dB accuracy,  +/- .02dB resolution   

 
Can be used as a: 

ÅSignal generator 
ÅRF Voltmeter 
ÅSweep generator 

 



K9JM RF Analyzer 
RF VNA Board 

RF VNA Board ( Three Port ) 
RF Output:  50 ohm   -6dBm to -36dBm adjustable 

Calibration to within < .1ppm 

RF Input A:  50 ohm  0dBm to -60dBm 
RF Input B:  50 ohm  0dBm to -60dBm 
 
ÅAnalog Devices AD8302 Gain Phase /Detector 

Å60dB dynamic range 
ÅBetter than +/- .5 dB accuracy,  +/- .02dB resolution   
ÅBetter than 1 degree accuracy,  +/- .05 degree resolution 
Å180 degree  phase range 
ÅDetermines sign of the phase by d˒/d  ̟

 
Have done the least development on this board. 
 



K9JM RF Analyzer 
RF Noise Board 

RF Noise Board 
A direct conversion receiver that can be used to measure 
and sniff out RF noise sources.   Audio monitor,  digitizes 
audio,  measures level in dB.  Fixed bandwidth spectrum 
analyzer sweep with about 4KHz bandwidth. 

Contains 
ÅRF Pre-amplifier  

ÅSA602A Mixer 

ÅAnalog devices AD8307 Logarithmic detector (operates on audio) 

ÅLM386 Audio amplifier / gain control to drive headphone 

 
 

 



K9JM RF Analyzer 
 

What does this look like? 

CƛǊǎǘ ǘƘŜ ōƻȄΧΦ 

о5 ǇǊƛƴǘŜŘ ōƻȄ  рέ Ȅ о оκуέ Ȅ нέ 

2mm thick ABS 

Easily customized to meet requirements. 

Design in Open SCAD 
 

 

 

 
 



K9JM RF Analyzer 
Box  --  Bottom 

 
 

 

 

 
 

 



K9JM RF Analyzer 
Box  --  Top 

 
 

 

 

 
 

 



K9JM RF Analyzer 
Box  --  End Plate 

 
 

 

 

 
 

 



K9JM RF Analyzer 
Platform 

What does this look like? 

1. RF Motherboard 

2. Arduino Due  (no longer available from Arduino) 

3. DDS Module 

4. Touch Screen Display 
 

 

 

 
 

 



K9JM RF Analyzer 
Arduino Due 

 

 

 

 
 

 


