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Build the Tone Processor
Eliminate interfering signals with this versatile

switched capacitor audio filter.
by Kazuo Niwa JA1AYO

The tone processor described here uses
..l the National Semiconductor MF4. a

four-stage Butterworth low-pass filter. As
Figure I shows, unlike conventiona l au­
dio filters. the capac ito r filter cutoff fc
can be changed by vary ing the clock fre­
quency fclk. There are two varieties of
MF4 switched capacitor fillers, the MF4­
100 and the MF4·50. The MF4· 100 is
shown in Figure I. For the MF4-50, the
relationship between the cutoff frequency

and Ihe clock frequency is fe = 'e'k/50.
Referring 10 F ig ure I . th e inp ut
impedance Zin is 3 megohm for a fc of 3
kHz and 20 megohm for a fc of 500 Hz.
The S CF has an idea l fi it er gai n of
around about I . Attenuation for a fou r­
stage filter is 24 dB per octave.

The MF4- IOO. an 8-pin DIP package is
used in thi s tone 'processor. The cutoff
frequency fe varies from 500---3000 Hz
and rclk varies over a range 100 times

greater between 50---300 kHz. Two MF­
4s are used in series 10 create an eight­
s tage low-pass fil ter in order to achieve
greater attenuat ion.

Once power supp ly connec tions are
made. a freq ue ncy counter can be con­
nected to tenninal TP as shown in Figure
2 to measure the clock frequency ' elk
without affecting the oscillator frequency.
As variable resi stor VR is adjusted. the
cutoff frequency fc and clock frequency

Photo A. Remove interf erence with this versatile switched capaci­
lallce audio fil ler.

Photo C. The completed PC board.
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Photo B. i nside \";ew of the tone processor.

Photo D. Chopping of rile waveform by the clock signals can he on­
served.



Figure I. A Sl'.,;t("MJ capacitorfi lter (SCF)
call he made using the MF4·/00.

Figure 5. 3-stagt Chebyshev high-pass filter
and 112 Vee circuit.
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Figure 3. Bloc. II. d iagramfor the complete /Olle processor using two MF4-100 SCFs.

10 the MF4s ho lds steady 10 ensure clock
freq uency rclk stability. ICI , a LM358,
show n in Figure 5, is composed to IWO op
amps: One is a three-stage C hebyshev
high-pass filter, the other prov ides a 1/2
v ee output which is used by the MF4s.

The high-pass filler uses fi xed RC pas­
sive type components to set the clock fre­
quency, but the two MF4s of the eight­
stage low-pass filte r use variable resistors
10 c hange the low-pass filter clock fre­
quency.

The National Semiconductor ICs are
available through Digi-Key Corporation
(800-344-4539) and other sources. The

FIgure 4. Circuit diagram f or the SCF tOile processor circuit.
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felk for an 24 dB/octave four- stage low­
pass fille r and a 48 dB per octave low­
pass filter vary as shown in Figure l b.
This tone processor is very effect ive in
re mov i ng un w anted noise f r om SS B
signals.

Circuit Descrjpttcn

The final vers ion of the tone processor,
sho wn in Figure 3 and Figure 4. is de­
s igned chiefly for improving SSB recep­
lion , so low-pass filters (using the SCF
ICs) as we ll as high-pass fille rs are used
10 prov ide aud io balance. An LM358 op
amp Chebyshev ac tive filter with fe fixed
at 300 Hz has three stages and 18 d B/oc­
rave attenuation. An audio amplifier fol­
lows the high-pass and low-pass filters 10
drive a speaker.

The circuit sho wn in Fig ure 4 should
be connected to a 12-volt power supply.
An 8-voll lhree-lenninal vol tage regulator
is used 10 ensure that the voltage suppl ied

Toshiba TA7 368 aud io amp lifier lC is
avai lable from MCM Electronics. 858 E.
Co ng re ss Par k or. , Ce n te rv ille, O H
45459-4072; Telephone: (800) 543-4330
or (5 13) 434-0031 .

Printed c ircuit patterns for the circuit
boards and the circuit layout are shown in
Figure 6. Place a pin in the circuit board
ho le marked lest poin t (TP). Photo A
shows the completed lone processor in its
case . The frequency characteristics of the
tone processor where the cutoff frequen­
cy fc is set to 2 kHz are shown in Figure
7 . T he upper and lowe r s lope s o f the
curve il lustrate the difference in the char­
actert sucs of the low-pass But te rworth
fille r and the high-pass Chebyshev filter.
The circuit board can be put in a project
box, as shown in Photos A and B. with
two rotary variable resistors on the from
panel to control the cutoff freq uency of
the low-pass f ilter and the vo lume. as
well as an on/off switch.

O perat ion

Put the tone processor between a
transceiver and exte rnal speake r. If the
tone processor is OFF, then the speaker
line simply runs through the tone proces­
sor unaffected. Use insulated wire on the

73 Amateur Radio Today " February. 1993 31

. I\ I~
-lftI--t1

\ .
I\!

..·.· IOG,..,.."'" ....,

, ' " 2 ) " IDH zoo )00.
~"(lluEH(;'I M. l

' t L" •
00" •• _

""" .. .
000 ' . , I I I

."

.... "'" ' ''' .. .' ..... ...."'"
' 000"'. '

~"'S1Mt"
\.!) ..... OIl""""

o t oto<: ' ''I..O'COI'E

IO~ ~r pus ~ 1 ..1[ . OUT""T , vtv..

• •.. .. .-

,

• •

,

' . 0

..H · IOG
, ....,"'" OlE'"

".
.....,

"'I." .' ....0

tL'" t1.""

IIi
$'00 IS "IDHZOO )OO.
~ .E()U£ I.U c... ,

' 00...

IIIC"'c",,'T uuo,OOI TUT

••

Fif.:IIT~ 2 (a J. Prototype -s-stage and 8-staKr! Butterworth low-pass filters. (b) . Frequency re­
SPOilS( for the -t-stage filter. (c). F~que"c;i response f or the 8-stage filter.



r un fro m VR I to avoid frequency
changes-pu tting your fi nger ncar that
wire is enough 10 shift the clock frequen­
cy. The frequency markings on the cutoff
frequency control as crowded in the upper
range are shown in Photo A. This prob­
lem could be solved by a D curve variable
resistor. but they are hard to get.

Whi le listen ing 10 40 meier SSB with
the tone processor, much unwanted noise
could be eliminated by adj usting VR I .
For SSB a cutoff frequency of about 1000
Hz proved to be the best fo r reducing
noise: be low that freq uency, intelllgi ­
b ility suffers. The tone processor general­
Iy improves readability 4 signals to read­
ability . IiJ
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Reprinted from CQ Ham Radio. November
/99/ . pp. 404-408 . Translated b)' David
Co....·hiJl WAlLBP.

<Figure 6 (a). PC boardfoil pattern.
(h). Parts placement. Please 1I00e that this
par ts placement diagram is shown as
viewed from the foil side of the PC board,
the components mount a ll the opposite
side of thefoil pattern.
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PARTS LIST =w oro
• , , '10 ~' -!• ->0
w

ICI LM358 opamp •
-"IC2,IC3 MF4CN-l00 SCF Ie

104 TA7368 audio ampl ifier (see NOla 2 lot source) - >0

IC' 7808 8-Il'Ol1 voltage regulator
1 100 pF capeotor (polypropylene or dipped mica) -" C-. " $71QDZ !s' " " ,, ~

1 0.0033 J.lF mylar cepecitor FIIEO\KMCY C"' l

1 0.01 J.lF mylar capaCitor
1 0 .033 J.lF mylar capacilor
1 0.01 J.lF ceramiC capacitor Figure 7. Tone processor frequency response
1 3.3 J.lF electrolytiC characteristics., 10 J.lF electrolytic
1 100 J.lF eIectroIyIic
1 220 J.lF electrolytic
1 470 J.lF electrolytiC
1 6.8k resistor

'"' r®i2 10k resistor 8.oo'n

1 33k resistor [Fli ED ,"'i]
'"1 820k resistor ".
~rCD~~Et T TO • ,..

1 lOOk potentiometer fU~5C[ IY( " '« · ,
1 30k pctentcmeter
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Note 1: An etched and drilled PC board is available for $4 .50 + $1 .50 postage lrom FAR • •
'"

, , , '"Circuits. 18N640 FIltId Court. Dundee IL 60118.
I \IOI '~

Note 2: The Toshba TA7368 audio amplifier IC is available from MGM Electrorics. 858 E.
':'\Congress Park Or., C8nterviRe OH 45459-4072. Telephone: (BOO) 5043-4330 or (513) 434- . ..

I f-ouooot C""''''''
0031.

Note 3: AI other parts should be available from Digi·Key Corporation at (BOO) 3444539 or
Mouser ElectroniCS at (8001 346-6873. Figure 8. Hook lip the tone processor between YOllr

Ti((s speaker output and your speaker as shown. It
call he removedfrom the circuit ....ith tile switch.
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ELECTRONIC DISTRIBUTORS
325 MILL ST. NE VIENNA. VA 22180

PH 703·938·8105 FX 703·938-6911
Place our order loda with your f••ortl~dealer!

" The R8 is like a breath 01 fresh air, with its

ground-up engineering and up-to-date digital

conlrolfrom the front panel. I am very pleased

to see a quality HF receiver 01 American

manufacture that should successfully

compele on the world market "
Biu a cuke
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CLP 5130-1 'i/
LPYAGIBEAM
50-1300 MHz
CONTINUOUS COVERAGE

The eLP 5130-1 covers 50. 146. 222.440. 902. 1296MHz Ham bands,
VHF. UHF. SOOMHz Public Serv ice bands. Military, Aircraft bands.
even complete Television and FM broadcast band coverage!

• Outstanding performance with high forward gain. VSWR below
2.0: lover entire frequency range!

• Compact and lightweight. all aluminum design. multi purpose
horizontal or vertical mounting.

• Extra strong, commercial grade construction wilhstands the worst
weather for unsurpassed reliability.

• Can pass as a conventional TV antenna! Perfect for apartment
dwellers, those with limited space or antenna restrictions.

• Attention Future Hams: High performance, continuous coverage
scanner reception now, all band transmiuing beam ant. when you
get your ticket!

• Also available: Create model CLPSl30-2 LP Vagi Beam with
continuous 10S-1300MHz coverage in a smaller size.

lfyoll tOllld onlyM~0'" anlennafor t o,"pkte
VHF/UHF tO~f'fJge.lhis would be ill

One ankn"a does it aU!
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KENWOOD

NEW EQUIPMENT PRICINGAND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USEDGEAR, INFO 203-666-6227 24HRFAX 203-667-3561

AUNCO "••"
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AEA' ASTRON' COMET . CUSHCAAFT . DIAMOND' KANTRONICS' MFJ
• SANGEAN' SONYSHORTWAVE. DRAKE. MANYMORE .. .

When we introduced the American-made RS Worldband
Communications Receiver, we knew it would be judged by some very
discerning ears, experts accustomed tothe finest in short-wave listening
equipment from around the world. After listening to the world on the
Drake RS loud and clear. they have
delivered a decisive verdict.

They appreciated the RS's
sensitivity, darity, simplicity, and all­
aroond versatility so much that many
of them declared the RS simply the
best of its class. High praise. indeed,
fromvery well-traveled ears.

But why take the word of mere

experts? Put the Drake RS 10 the test yourseHwith a 15-day money­
back trial period on factory direct purchases, and let your ears be the
judge. If you're not impressedby Drake's quality, performance and ease
of operation, all in a receiver costing less than $1 ,000.00, return the R8

Receiver within 15 days, and we'll
refund your money in full, less our
original Shipping charge. To order
your RS factory direct, lor more
information, or for the dealer nearest
you, call 1·800.723-4639 today.
We're confident that once you've
listened to the R8, your ears will
hear of nothing else.

CIRCLE 147 ON READER SERVICE CARD

RL Drake Company
P.O. Box 3006
Miamisburg, OH45343
U.S.A. In touchwith the world.




