
QER (Quasi-Equiripple) Crystal Filter Kit

Some would say a crystal-based IF filter is the very heart and soul of a good SSB rig. There’s 
no doubt that a clean, ripple-free and narrow-skirted “xtal” filter is essential for excellent 
performance, especially in a receiver. They are, however, among the most difficult builds for a 
home-brewing amateur to pull off. 

Among the easiest types, though, are quasi-equiripple designs that do require using "xtals" 
closely-matched in resonant frequency (within 50Hz, but the closer the better), but that do not 
require the careful measurement of “motional parameters” or ESR. More on QER crystal 
filters can be found in recent (since at least 2010) editions of the ARRL Handbook.

The schematic diagram shows what looks at first glance like a regular "ladder" filter, but a 
QER filter is distinguished by the parallel xtals at each end. It is this arrangement that 
minimizes pass-band ripple. Another characteristic of a QER filter is that the shunt capacitor 
values are all the same, their actual value will determine the bandwidth of the filter. The larger
the value, the narrower the bandwidth. Depending on the crystal frequency (and sometimes 



on the batch of a given frequency), the actual value will vary--usually between 33pF and 82pf 
for an SSB filter with a 2700Hz bandwidth (as measured at the upper and lower -3dB points).

Each end of a QER filter is terminated with 1:4 bifilar transmission-line transformers. This 
provides for a 50 ohm system impedance to be matched to a 200 ohm filter. However, the 
actual impedance of the filter itself depends on the frequency and (again) the batch of crystals
supplied, as well as on the impedances of whatever it's connected to. Without proper 
impedance matching, the passband could have significant ripple, and this could have a bad 
impact on how good a receiver's audio sounds. With crystal filters, there's no getting past the 
need for a "cut-and-try" approach. You may have to provide your own impedance matching at 
one or both ends of the filter. These need be no more elaborate than simple LC networks (two
components), and there are a number of online calculators available to design them. A 
particularly-good one has been provided by W8DIZ of Kits and Parts: http://toroids.info/. If 
you have the means to "sweep" the filter's passband (such as with an inexpensive NanoVNA),
you can observe the result of your matching efforts directly. Otherwise, you can just listen to 
the result and judge accordingly.

Based on tests with the batch of crystals included in this kit, the following shunt capacitors 
have been included: ____pF, ____pF, ____pF to render a filter with 2700Hz bandwidth. A 
relatively easy way of choosing which to use is to "tack-solder" the ____ in place (after having
installed the crystals and transformers) and observe the resulting bandwidth. Leave the 
capacitor leads long and cut them short only when you're ready for permanent installation. At 
the frequencies involved, the effect of longer lead length will be negligible. If (after using the 
highest value provided) you want a narrower bandwidth, you can solder a smaller-value 
capacitor in parallel with each one.

If you wish, you can solder a bare wire across the top of the crystals (use a low temp and be 
quick) and ground one end of it. You can find out more about doing so by Googling 
"grounding crystals in a filter."

There are a number of good web pages and YouTube videos on winding bifilar toroid trans-
formers if you need some assistance. Note that the cross-over connection between the two 
windings is provided on the PC board. If desired, you can cut this trace (on both ends of the 
filter--see schematic) and install conventional transformers wound to be closer to an exact 
impedance match for the filter. For a turns-ratio calculator, see:  
http://www.maxmcarter.com/classecalcs/tratiocalc.html


