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Deluxe Communications
Audio Board

Enhance your audio with this practical add-on.
by David Curry WD4PLI

Photo A. The Deluxe Communications Audio Board.

Have you e ver wanted to impro ve the au­
dio quality of your old receiver? Would

you like to add technical improvements to a
modem receiver? Though state -o f-the-art
ham transce ivers and co mmunication re­
ceivers have improved audio design. there
are many benefits to building you r own aux­
i1iary audio section and imp lemen ting it (0

your receiver. Or. for the tru ly ambitious.
use it as part o f your own home-brew com­
munications receiver.

The strategy here is to simply add several
audio processes in series to achieve an im­
proved audio output signal. My desire to de­
sign something li ke this was purely selfish. I
wanted my long-wave recei ver (a Watkins
Johnso n R·1 40 1) to have some bells and
whistles like my Kenwood TS-430S. I'm al­
so in the process of
bui ld ing my o w n re ­
c eiver fo r LF. and I
want ed a good audi o
section to follow the RF
se ct io n. This aud io
board will do both nice­
ly.

T he first sect io n o f
the audi o stages is an
adjustable bandpass fil ­
ter. providing control of
either the frequency or
the band wid th without
changing the volume or
o ther parame ters. The
original bandpass filter
circuit appeared in the December 1992 issue
of RF Design, in an article written by Jeffer­
son Hall and Alvin Connell y. It was an ex­
cellent article and I quickly built the ci rcuit.
much to my satisfact ion. After a short time.
however. it was apparent that more ci rcuitry
was needed (0 eliminate a carrier that was
within the passband . so I added a si mple
notch filter. This "ery e ffective design was
by Randy Seden WD6ELU. The combina­
tion of a notch tilter and variable bandpass
filter can improve receiving conditions. but
for weake r signa ls more circu itry is re ­
quired .

An addi tional circuit that adds th is im­
provement. es pecially for CWois a regenera­
tive audio stage with adjust able frequency
and "Q." This type of circuit has been virtu­
ally left behind in modem radio equipment.
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yet it offers many advantages. consideri ng
its simplic ity. One of the gre atest th ing s
about a regenerative or Q-multiplier is the
abili ty it has to reject noise and to peak the
desired signal. As the regenera tio n is in­
creased. roe sideband noise drops. which irn­
pro ves your signal-to-noise rat io. The final
addition to the audio board is what I call a
"digitize r" ci rcu it . which e liminates back­
ground noise for CW signals. This is nothing
more than a comparator used as a variable
threshold detector. The d igitizer compares
the aud io signal to a voltage reference. and
prov ides a square-wa ve or d igital output.
The comparator will sometimes trigge r on
no ise that just crosse s over the threshold
point. so a second comparat or is used as a
"window." allowing the digitized CW signal

(w hic h is stro nge r) to pa ss. bu t no t th e
weaker noise pulse . Low-pass fil tering is
used to clean up the square-wave signal to a
more natural tone. Fin ally. an audio output
ci rcuit that has appeared in virtually every
radio handbook was chosen for the speaker
sect ion.

I origina lly di scovered the circuit in a
SAMS book written by Walter Jung, Audio
IC Op-Amp Applica tions. Low noise and
low standby current are the hallmarks of this
legendary circuit. using very common com­
ponents. So let's rev iew: A variable band­
pass filter. followed by a variab le notch fil­
ter, followed by a Q-multiplier. lhen a digi­
tizer. then a 5 watt aud io output section.
WO W! With these devices in this particular
order. it is very possible to do wonders with
your receiver.

Ci rcuit Description

The schematic s ho ws a lot o f le s and
pans. but don ' t let that foo l you ! The circuit
is rather simple and can be fol lowed easily at
the top left comer. labeled "Audio Input."
CI is simply a DC blocking capacitor. while
R I sets the overall gain of the first sect ion. If
a very low audio signal is connected. R l can
be decreased in value to increase the gain.
Ul a. b. C. and d are all low-noise quad op
amps. which keeps the size down. The filler
frequency is adjusted with dual-gang poren­
tio mctcr R7. The bandwidth is adjusted with
R6. which controls the amount of feedback
to U l a . T he e nt ire to p po rtio n of the
sc hematic is the variable aud io filter section.

The next stage is the notch filte r located
directly below U I. U2a and c sect ions pro­

vided a 180 -d e g re e
phase shift of the Ire­
quency controlled by
Rl3a and b. Using two
sect ions of notch fi lter­
ing provides a ve ry
deep n u ll wi th steep
skirts. Summi ng ampli­
fi e rs U2b and d pro­
vi de t he nod a l po int
where the phase -sh ift­
ed frequency meets the
o rigi nal signa l and is
su btr acted to a lmo st
zero. U2 is also a low­
no ise q uad o p am p.
O u tput of the notch

section is app lied to R24. which is the regen­
eration control for the regenerative preamp.
T he regenerative preamp is located by itsel f
on the right side of the schematic. U3a and b
make up a d ua l low-noise op amp and. as
you can sec. feedback is app lied in desired
amounts from the output of U3a to U3b and
OUI to the U3a input again. CIO. R27. C9.
and R25 and 26 pro vide the adju stable fre­
quency response for the filter. The poten­
tiometer marked "Q" is adjusted orce to al­
low smooth co ntro l of regeneration with
R24 . If oscillation develops. rotate R28 to
the point were osci llation j ust ceases. The
frequency control has a fairly wide frequen­
cy range to facilitate most CW signals. The
aud io signal is sampled at the output of U3a.
and directed to switch S 1. Normally. S I is
out or OFF. which applies the signal di rectly



Figure J. Schematic fo r the Deluxe Communications AudIO Board.
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(0 the audio amplifier stage U5. However. if
the digit izer is desired . the signal is routed to
comparators U4a and b. The same low-noise
dua l op amps are used here as with U3.
Though not reall y intended to be used as
comparators, the TIOn or LF353n op amps
provi de a softer comparator, mak in g the
threshold point easte r to adjust. Potentiome­
ter R29 is the input threshold control to the
first comparator U4a. The signal that trig­
gers the comparator will provide a square­
wave output at U4a that is the same frequen­
cy as the input signal.

Duri ng we ak sig na l conditions so me
residual noise may slightly trigger the first
comparator. creating a small noise spike that
if; usually lower in amplitude at the output of
U4a. To help eliminate this. a second com­
parator is used. sampling the signal that has
the largest square-wave output from U4a by
adjustment of R3 1. R3 1 is set to not trigger
on other noise that has a low er amplitude.
U4b provides us a square-wave representa­
tion o f the signal 10 the low- pass filter. R23,
R33. R34. cn. C 14. and C I5 comprise a
low-pass fi lter arra ngement that attenuates
the high frequency components of the square
wave. providing a cleaner. more listenable
tone. II also lowers the square-wave ampli­
tude to a level that can be used by the audio
power amp stage. The audio power amp uses
'I class AB op 'Imp 10 drive power transistors
QI. and Q2.

T he bias ing for these transistors is done

within the chip itself. This provides good au­
dio quality at low and high volume leve ls
since the bias is internally etched in U5. Vol­
ume is adj usted by R35. Power amp gain is
set by R40. Usually there is plenty of ga in to
drive a common 4 or 8 ohm speaker. Diode
D1 is a clam ping d iode to e liminate any
latch-up that might occur if the speaker be­
came shorted. C IS rolls the high frequency
off just above 2.5 kHz_ Resisto rs R43, R4-l-.
and R45 are used to ser tbe gain and bias for
Q I, and Q2. R41 and R42 are part o f the bi­
asing and power to US.

Building Notes

The doubl e-sided ci rcu it bo ard makes
building th is project very easy. Remember to
solder both sides of this double-sided PC
board because the holes are not plated­
through. Note that potentiometers R26 and
R29 are located next to switch S I on the
solder side of the board. This he lps to flt
more controls in a smaller space. R24 must
be installed before R26. Similarly, R3lmus/
be inst all ed be fo re S I . and R30 be fore
R35. A small 5 wall heal sink is sandwiched
between Q I and Q2. and screwed securely.

Many resistors are mounted vertically on
the circuit board. A small square on the lay­
OUI sheet indicates this con fig uration . A

longe r recta ngle denotes a hori zontall y­
mounted resistor. Be sure to so lder all pads
on the component side of the circuit board
that have connection s to any components.

The connection points 10 the speaker. power
supply, and audio input are marked on the
layout sheet. All points marked "C" on the
schematic are connected together as a com­
mon bias-point reference. There are no " C"
connec tions to be concerned about during
assembly.

Operation
Connect the speaker and the audio input

cable to rbe appropriate points on the circuit
board. then apply power. The advi sed mini­
mum voltage for this circuit is 12 VDC, with
up to 18 volts recommended. The higher
voltage will help avoid any distortion at high
vo lume. Tum all co mponent-side co ntrols
counterclockwise.

Push S J in to bypass the digitizer section.
Tum the far right hand control clockwise:

to a comfortable level.
The controls are in this order (from left to

right on the component side): Bandpass Fil­
te r Frequency, Bandpass Filter Bandwidth.
Notch Filter. Q Multi plier, Dig itizer Sam­
piin g Window, Vo lume . Under the c ircuit
board are: Q Mu ltiplier Frequency, Digitize r
Sa m pling Thresho ld . D igit ize r B y pa ss
Switch. Take lime to experiment with tbese
controls. The Q multiplier and digitizer con­
trot s take getting used to. Remember that
with a Q multiplier you must have the fre­
quency con trol at exactly the same frequen­
cy o f the desired signal. The more regenera­
tion you apply to the Q multip lier. the more
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Figllre 2. Double-sided PC board layout: u. Solder side; b. Component side; c. Paris placement diagram.

this requirement must be met. Another con­
sequence o f using large amounts of regener­
ation with the Q multiplier is that the CW
signal becomes elongated, like a bubble.
You can hear th is effect distinctly. The digi­
tizer can min imize this effec t by triggering
on the top portion of the elongated wave­
form. and then using the window compara­
tor control to shore up the pulse width. Sim­
ply put. both controls can adj ust the duty cy­
cle when hea vy rege neratio n fro m the Q
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multiplier is needed. During regular opera­
tion. I recommend notchi ng any undesired
signal first , the n app ly the bandpass filler.
Sometimes the Q multiplier works very well
to improve SS B or voice comm unicatio n.
but over-driving with too much output vel­
ume from the receiver will degrade it's abiti­
ty to peak the desired signal.

Conclusion

Thi s audio output section will provide

improved reception. It is perfect for an easy
weekend project, or for someone who wants
to "go all the way" and build a complete reo
ceivcr fro m scratch. This desig n matches
perfectly to an NE602 mixer or product de­
lector. I would like 10 thank the authors for
engineering these fine ci rc uits. and Randy
Seden for his computer design of the notch
filte r section. III

See Parts List on page /6.



Part ,
C1,C17
C11,C19
C12
C13,C14,C15,C16,C20
C18
C2 ,C3
C4.C5,C6,C7,C9.C 1Q
C8
D1
01
01,02 HIS
0 2
Al
R1 0 ,R17
R1 1,R19
R12,R18
R2,R3,R46,R1 4,A15,R16,R20,R21,R22

A2'
A26
A28
R29,R31 ,R35
R36,R37,A40
R38 ,R39,A43,A44,A45
A4,A30
A41 ,R42
R5 ,R8,A25,R27,R32,R33, R34
A6
A7,R13
R9 ,R23
51
5'8
U1,U2
U3,U4
U5

Parts List
Description
4.7 J.IF electrolytic
100 J.I F/16 VDC electrolytic
2200 J.IF/16 VDC
0.1 J.IF/5O VDC disc
27 pF/50 vee disc
0.01 J.lF/5O VDC poly.
0.0047 J.lFISO vee poly.
0.047 IlF/50 VDC poly.
lN914diode
TIP32B PNP power transistor
5 watt heat sink
T1P31B NPN power transistor
33k ohm resistor 1/4 walt
316k ohm resistor 1/4 walt, 1%
634k resistor 1/4 walt, 1%
274 ohm 1/4 walt, metal film , 1%
100k ohm resistor 1/4 walt, 1%
50k ohm potentiometer
1oak ohm 25-tum potentiometer
1Ok PC mount trim pot.
1Ok ohm potentiometer linear
22k ohm resistor 1/4 watt
1k ohm resistor 1/4 watt
10k ohm resistor 1/4 watt
470 ohm resistors 1/4 watt
6.8k resistors 1/4 watt, 1%
SOOk ohm potentiometer, linear taper
50k ohm dual potentiometer, audio taper
4.3K ohm resistor 1/4 watt
DPDT switch PC mount
Knob lor 81
TL074 low noise quad op amps
TL0721LF353N op amp
LM301AN op amp

Purchase
Digi·Key
Mouser: 140·XRL25V100

Digi.Key: P4449
Digi-Key: P3103
Digi-Key: P3472
Digi-Key: P3473

Digi·Key: 316KX
Digi·Key: 634KX
Digi -Key: 274X
Digi-Key: 100K X
Mouser: 31CW405
Mouser: 594-43Pl04
Mouser. 32RM401
Mouser. 31CW401

Mouser. 31CW505
Calrad: 25-397

Digi-Key: EG1003-ND
Digi ·Key: EG1092·ND

A corrciete kit is avai lable for $76.23 ppd.; a PC board with complete instructions is available for $22 ppd. (CA residents add sales tax) from
Curry comrroorcatons. 737 North Fairview Street, Bulbank, Cal ifornia 91505.

Say you it •tit I

BEu~.:J.•• - -_._....-..
'-

0 -0 "0- - ~ - -'" ...-- , .-- -DIRECT CONVERSION RECEIVER KtTS
For the 20,30, 40 & 80 Meter Ban ds
-Single Band CW,SSB, & AM Reception
' Fro nt Pan el Deeal / Calibra ted Dial
-SenslllYit y 01 approx 1 mlcro-yoll
-NE6 0 2 Mixer wi th Varactor Tunin9
- Three Pole Input Pre-select Filter
-Six Pole 2KHz Audlo/CW Filter
"OsCillator Output lor Freq. Counter
-lM380 Audio Amp 10 drive Speaker
-Us.. . 12VOC Po_r Supply
Model . RW-20 , ,30, · 40 & ' 80
Pari. & Instruct ion K it • .. . • $ 39.95
lcab.,knobs l hdwr. not inc:U SfH 4.00

BOYD ElECTRONICS 503-476-9583

t998 Southgate w.y VISA/MC
Grants PlI!I', OR 97527-

ROTOR CA81..E
CoIC8) 5TO 0VtY 2fl t-e122 UV JACKET _•••__•__. -20'11
CIO$O HVY OVTY 2116-6'20 UV JIlCKET _ ...__....34Ill
l eGA oIiC<l RAY JACKET.. " 1S111
111GA 7iC GRAY JACKET .... " " " " ... .." .... 11111I

ANTEN"'" WIAE
1.aA ,ea ST A SUPEA·Fl U UNINSULATEO_ 12/11 10'll
' .aA 7Q2H 0 8 C Ut*lSl.AATEO ..0Mt 0711I
•.aA SOI.D "COPPEFlWEUI-l.NNSlA.ATED __.. _-07'" .01>1II
1l'GA '. STA FL£XI8LE BClJNNSI.UTED .'1'1. 1M!-- -W2A.U 1 • EIUI • ll'''SFRM R2.16_
W2OUIIEIUI I6-_CRRHT .___ _125_
W2AU I 1-11 EIUIllIlI(I VEA TfWSFRM . ._ .__ .R2 .16_
W20tJ.HI'-8 10-.<0 MTfI Ilto.:! CRRNT__.• .125 11&..
4O"'ETEA 7 ' MUHr AEYCOCO!lS ._ __.. SA2 .1eipt
..a'8O METER ANTENNA KIT " " " " " ..I N .lI&fl

IIORE rrElIS STOCUD ItfCLUOING CON NECTORS' ANTENNAS
CA8l.E , _ E CUT TO YOUR l PECFIC L£NGTII

OADEAS ONLY; 800-828-3340
TECH lNFO: 708-506-1886

113 Mc......,.,. Rd. , Sui'" 24ll
Burtalo ar-, IL soon.17V1

FfW C.,.".... Uf"'I1~ IIhiI SASE

CABLE X-PERTS, INC.
C;OAX 100 IIA1P soo FT

F\.£XIBl.E 9913 DIFIECT IlUI1IALJAC~ET " " . U'Il 6711I
9913 Eauo.L lNRES IST..... T.JACl(ET . __ .__...oIm ~

RG 213/U "'''·SPEC DIRECT BUI1IA1..lA(:I(£T . .3M1 3211I
FlO MJ FOAM 95"" • ...._ . . 3O'Il 2&"
FlO _lilt Ik.I( OR Q.A VV.lAC1(ET ._. .1&'1 , .."
FlO 1IU FOMII ...·SP£.C_ _ QIII _
FIG 214'U-U11.·sP£C _ , $OtI 1 _
f\G.,.w-w...SPE-C ,_ UO'll

UAI.20

$89.00
CREATIVE CONTROL PRODUCTS
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DeQiled IIpplic.lion manual
Low po_ op"fiItion, 19ma @ 12w
CTess decode. on It>e UAI·20 only
A~. lesleod. _ ~r wafTanty
Link moniIor-mi>:/monitor mul.. control
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