
A low cost signal generator 

for 54 MHz to 13.4 GHz

Matthias Bopp

DD1US

Microwave & EME Symposium in Gajow / Poland,

June 9th 2018



Agenda
ÅMotivation

ÅADF5355 IC

ÅChinese low cost modules

ÅModule including touch display

ÅAnalysis of the board

Å Improvements

Å Integration

ÅWhatós next ?

ÅAcknowledgement



Motivation
Å My signal generator frequency range was limited up to 3 GHz

Å As I intended to expand my activities also to the higher Microwave 

bands I need a source up to at least 11 GHz

Å Commercial signal generators, even second hand, are quite 

expensive and the very old ones quite bulky

Å I wanted to have a source which can be controlled with a simple user 

interface (without the need of a PC)



ADF5355 Synthesizer IC
Å Fractional-N synthesizer IC with integrated VCOs



Frac-N PLL

Ὂέόὸ=  N . ὊὶὩὪ

N need not be an integer and can be a fractional number. This opens 

up useful possibilities for the design of the PLL.



Fractional-N possibilities

Å Can use a higher PFD frequency.

Å N =  INT + ὊὙὃὅ/ὓὕὈcan be made a much 

smaller number.

Å Less multiplication of  phase noise on reference 

frequency.

Å Useful for PLLs at microwave frequencies.

Å Potential for better phase noise performance.

Å Allows smaller tuning steps than Integer-N.



Chinese low cost boards
Å There are multiple versions of chinese low cost boards available



Module including touch display
Å This board is available on Ebay and Ali Express, price ~ 100 USD

Å Based on ADF5355 synthesizer IC, which covers the frequency range 

from 54 MHz to 13.6 GHz, a 125 MHz crystal oscillator and an 32bit 

ARM based microcontroller STM32F103 RCT6. 

Å A second PCB is included which is sandwiched on top and included a 

resistive color touch display which provides a simple user interface.



Module including touch display
Å The board is powered by the mini-USB port or via 5V which need to 

be supplied to a respective socket next to the mini-USB-port. 

Å When I got the board, it powered up properly and at a first glance 

provided the specified output signals in the full frequency range.



Module including touch display
Å Measurements from the seller are all with a span of 20 MHz:



Pictures of the PLL board

I analyzed the board and was first positively surprised 

that quite some good RF practice was used in the layout. 



Pictures of the PLL board

The digital part (left) with the ARM microcontroller 

is isolated from the analog/RF-part (right)


