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DYNAMIC NOTCH FlllTER 

by 

Harold T. McAleer 

How CAN YYO TRAP OUT a spuri~lls signal of a c~rtnfn even in the absence of an input signal. Jn the presence 
frequency and yet at the same time pass desired signals of an input slgna1, the 10 nc residual appears as noise 
of the same frequency? on the output signal. 

The need to trnp out 10 rnc noise while passing n 
10 mc signal arose in the development of a heterodyne 
frequency converter to extend the measurement range 
of a 10 mc counter. A block diagram of the converter 
is shown in Fig. 1.  Applied to the mixer are the sign21 
to be measured (from 10 to 200 mc) and the hetero- 
dyne reference frequent)., an integral muItipIe of 10 
mc. The mixer nutput, I>etwr.en 0 and 10 me, is arrr- 
pIified and applied to the 10 mc counter. 

Fig. 1. Rlock dia- ,,,, Y,nEo 0.1-IOJMC 

cram of the hetern- AWCIFIER OUTPUT * - . . - 
dyne frequency con- 10.20., 30....19OMc 

v e r t e s  which i n -  PCF FAEP T 
cludcs the dynamic REFEBCNCE 

notch filter. 

Fig. 2. Schematic of ZMEG 

the dynamic notch 
filter. Thc series C 
and L trap out 10 
mc noise from low- IMw 

frequency output 
signals. 

Since the heterodyne reference frequencies are de- 
rived from a 10 mc sorlrce, small sidebands exist 10 mc 
on either side of the desired reference frequency. These 
unwanted sidebands mix with the reference signal in 
the mi~er  and produce a small residual I O  rnc output. 

If the desied output signal is greater than a few 
hundred kilocycles, the 10 mc noise causes no ~Tifficulty 
with most counters. For output frequencies below a 
few hundred kilocycles, however. even a little I0 mc 
noise can cause the typical 10 rnc counter's input cir- 
cuits to generate spurious extra pulses, producing er- 
ratic frequency readings. 

It would be simple enough to null out the 10 rnc 
noisc wit11 a series or shunt trap, hut  then hot\? would 
a cfcsired 10 me signaI get through? 

The clue to the sallttion lies in the diEerel~cc bed 
hveen the 10 mc noise and the desired 10 mc aignal- 
n difference in level. The noise has a low level of known 
maximum amplitude, while the rIesircd signal is of high- 
er amplitr~de. Zl'E~at is neeclecl is a Elter that nulls out 
the Taw-level 10 mc noise but disappears :n the pres- 
En@? of a high-level 10 mc signal. This would be a 
dynamic notch filter. 

Fig. 2 shows n, schematic diagram of such a filter. 
The serks  C and L, connected across the ontput of the 
cathode follower, constitute a 10 rnc trap which re- 
moves 10 mc noisc from a low-frequency o ~ t p u t  signal. 
The d i o d ~  is nosn~nlly back-biased by the dc voltage 
across R, of the ??,, R ,  voltage divider; it doesn't affect 
the filtering action. 

With a large 10 mc s ipal ,  however, the diode con- 
ducts, spoiling the Q of the inductor and reducing the 
emciency of the notch filter. The diode thus acts as a 
s~vitcli wl~ich shorts out the inductor when the induc- 
tor voltage exceeds n certain level. The Tevel at which 
the s\vitching occurs can be atIiusted by the voltage 
divider. (Rz should be as small as possible to maintain 
high diode e6ciency. ) 
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Fig. 4. .t noi\y,  !on ' - f rcqucnc! -  signal, Ilefclre n!itl nfte~ 
vertical scales, from top to  hottom, are n t  513 mv/cm, filtering. 
100 mv/crn, and 500 mv/cm. 

The action of the filter is sholm by the oscilbgrams 
of Fig. 3. For all three oscilIograms the input frequen- 
cy was swept from 7 to 14 mc. The filter output was 
applied to the vertical amplifier of the oscilloscope with 
the beam swept horizontally in synchronism with the 
input-frequency sweep. 

In the top oscfIlogram, the vertical scale is 50 mv/ 
cm, and thc sharp notch at 10 mc is clearly visible. In 
the center oscillograrn, the scale is 100 rnv/cm, and 

the notch is much shallower. In the h t t o m  oscillo- 
gram, with a vertical scale of 500 mv/cm, the notch 
has essentiaIly disappeared. 

Fig. 4 shows beforelafter oscil1ograrns illustrating 
the effect of the dynamic notch filter on a noisy, low- 
frequency signal. 

The cucuit is used in the General Radio Type 
1133-A Frequency Converter, which extends the op- 
eration of the GI3 10 mc Type 1130-A. Digital Ere- 
qr~ency Meter up through 500 mc. 
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