
 

 

 

Notes on Micro Lambda Wireless YIG Filter 

Part Number MLFP-41840RS 
 
 
INTRODUCTION: 

In the long climb of switching from Gunn-based local oscillator chains to solid-state chains, for 
pumping SIS mixers, it was recently discovered that the commercial tunable synthesizer, which would 
provide the primary input frequency, generated spurious frequency noise at levels which could be 
easily detected in the IF band of the sensitive SIS receiver.  This problem was also exacerbated with 
the move to larger IF bandwidths, i.e., from 1-2 GHz to 4-8 GHz.  It has been demonstrated that by 
filtering the output of the synthesizer, these spurious signals can be reduced to the level whereby they 
are eliminated from the IF passband.  These notes explain the implementation of this YIG filter at 
the output of the commercial synthesizer (in this case, an Anritsu MG3694B, 2-40 GHz). 
 
 
YIG FILTER: 

Cost constraints and performance guided the selection of the tunable YIG filter to Micro 
Lambda Wireless, Inc.  Their model MLFP-41840 is adjustable from 18 to 40 GHz, with a typical 3-
dB bandwidth of approximately 80 MHz at the passband frequency.  The filter can be configured: 
 

� As stand alone (where the user designs and implements the power and control electronics) 
� With an analog power and control electronics board 
� With an analog power and direct digital control (12-bit parallel) electronics board 
� With an analog power and serial digital control (SPI; 16-bit) electronics board 

 
The configuration using the SPI interface was chosen, to reduce the number of digital lines needed to 
control the filter, and for the availability of finer frequency tuning, if needed.  Specification sheets for 
the YIG filter and electronics are attached at the end of this note, along with a photograph of a 
prototype LO Drive box with the YIG filter, electronics, and computer control board integrated.  
The following are details of the testing and operation of this particular YIG filter module and SPI 
electronics board. 
 
a) Power Supplies, Thermal, Mechanical 
 The YIG filter and electronics board require +24VDC @ 1.2A (max.) for tuning and analog 
electronics, +24 VDC @ .75A for the heater, and -15VDC @ 0.1A for the analog electronics.  The 
heater voltage supply is not common to the analog supplies, so it can be floated in respect to ground 
potential.  Obviously, with the listed voltage supplies required to power the filter, the heat generated 
is significant, and its removal is a major concern.  In operation, the baseplate for the electronics 
board gets too hot to touch.  During testing of the YIG filter with a network analyzer, it was seen 
that the tuning of the YIG is very sensitive to temperature fluctuations; with the module sitting on 
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the benchtop and blowing on it, the center frequency of the passband would change several tens of 
megahertz.  When installing the YIG in a prototype LO Drive box, the filter module was enclosed on 
three surfaces (top, side, bottom) with ½” aluminum, to which the electronics board was also 
attached.  On top of this structure a +24VDC fan was attached for cooling.  Testing with the filter 
and electronics board in this configuration showed better stability of the passband center frequency 
once the structure reached stable operating temperature.  With at least one hour “on” before testing, 
the sensitivity was a few megahertz for ambient temperature fluctuations. 
 
b) SPI Interface 
 National Instruments offers a USB/SPI translation card, USB-8451, which makes interfacing 
and control with a computer quite easy.  Drivers are available to install and use from LabView.  The 
SPI interface consists of: 
 

� SCLK – serial clock; output from master 
� MOSI – master output, slave input 
� MISO – master input, slave output 
� CS – chip select; output from master 

 
For controlling the YIG, only SCLK, MOSI, and CS are used.  The SPI control is 16 bits, grouped 
into two 8-bit words, with each word ranging in value from 000 to 255.  During testing, the passband 
center frequency was measured at several settings of the YIG, then these points were plotted and 
fitted to a first-order polynomial to generate a tuning function.  In the range of 26-40 GHz, the 
tuning function is, 
 
 Y = 7.27596E-12 + 74.22*X 
 
Where X = integer from 0-560.  This tuning range has a step-size of 25 MHz.  For purposes of 
operation in a fully-developed system, the step-size of the tuning of the passband center frequency 
can be reduced by either interpolation of this function, development of finer step-size function, 
and/or remapping of the tuning function to the frequency of the synthesizer.  Generation of the 
tuning control words is as follows: 
 
 MSB = 93 + int[(74.22*X)/255] 
 LSB = round[rmod(74.22*X,255), 0] 
 
Where “int” = returns only the integer part of the calculation; “rmod” = returns the remainder of the 
division calculation; “round” = return the number with zero decimal-place values.  This tuning code 
generation was implemented in a LabView program, which was developed for controlling the tuning 
of the YIG and synthesizer concurrently. 
 
CONCLUSION: 

Implementing a tunable YIG filter at the output of a commercial synthesizer is a viable solution 
to the removal of spurious frequency noise signals which would impede the performance of SIS 
receiver systems with broadband IF bandwidths.  Care taken in the design, installation, and operation 
of the YIG filter should result in stable performance.  Comparisons of Gunn-based local oscillator 
chains versus solid-state LO chains for pumping SIS mixers reveal remarkably similar results in 
receiver noise temperatures and IF passband quality.  The supply requirements to operate the YIG 
filter and electronics result in large, bulky analog power supplies, and this is being addressed by 
investigating smaller, lighter, and more efficient switching power supplies for powering the LO Drive 
electronics. 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


