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Junk Box Audio Test Generator
This scavenged helper is easy 10 build andfilii 10 use.

,

I designed this device 10 be a junk box home-brew project. Some of the pares were
scavenged from old comp uter boards - only the chip was bough I new, Among many
other things. it could be used for modularly resting a lransmirLer or for troubleshooting
commercial radio sers.

T
his is a n AF func tion gene rator
covering the freque ncy ra nge
between 25 and 25.000 Hz in

three bands. It has sine. square. and tri
angular or sawtooth \uup uts: o utput suf
ficicn t to dri ve any amplifier : . und
distorti on low enough to mak e it use ful
in high precis ion rest measurements.

H ow it works

The freque ncy ge nerator use s a duul
op a mp IC, the TLOlQ o r an LF~5 ~ . to
produce the basic wave forms. The fi rst
of the two op amps in the IC is used as
an oscillator. the freq ue ncy of which
can be se t hy means of potentiometer
P2 : its range depends on the va lue of
the capaci tor C3 and is se lected by
means of switch S I. Trimpot PI i...
used to adjust the duty cycle of the os
ci llator. T he seco nd np amp is an intc
grater that converts the triangular
wave form produced by the osci llator
to a square o ne. a 50iN duty cycle. Po
tentiometer P.J is used to adj us t the
amplitude of the sq uarcwavc sig nal.
Potentiometer P..,. is used to adjust the
amplitude of the triangu lar waveform.
T he signal from the o utput o f the os
cillator is ta ken to the circ uit designed
arou nd the two trans istors to he CO Il 
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vertcd from a triangular wave to a si
nusoidal wave . The two trimpot s P5
and P6 are used to adj us t the sym me try
shape of the positi ve hal f a nd the ncga
tivc half port ion s of the sine wave sig
na l for the best sym me try and mi n
im um distortion . P7 is the potcmiom
etcr that adj usts the o utput le vel for
thi s waveform.

As you can sec. the c irc uit consis ts
o f fai rly basic building bloc ks w ith in
dependent adj us tments for eve ry OIlC

of them. whic h makes thi s a very vcr
smile and easy-to-operate instrument.
The power supply is also incorporated
on the circuit hoard in two ways. If
you want to usc a 12 VAC @ 0.05 A or
more. use di odes 04. 0 5 and cupaci
tors C 13. C 14 as sho wn. If you want to
use a 2-l VAC @ 0.05 A or more trans
former. usc a ll four d iodes O-t 0 5. D6.
a nd 07 as show n a nd o mit CIJ. CI ~ .

Construction

I assembled my prototype on a PC
board. but a perfboard can al so he
used.

First of all. let us consider a few..· ba
sics in building electronic c ircuits o n a
printed circu it hoard. The hoard is
made of a thin insulating material clad

w ith a thin layer o f cond uctive copper
that is shaped in such a way as to form
the necessary conductors between the
vario us co mpo nents of the c irc uit. The
usc of a properl y designed printed ci r
cuit hoard is very desirable. as it
speeds up cons tructio n cons iderably
and reduces the possibility of making
erro rs .

So ldering the components to the
hoard is the o nly way to build yo ur c ir
cu it. and yo ur success or fai lure de
pends on the way you do the jon. Thi s
work is not very diffi cult. and if you
stick to a few basic ru les. you sho uld
ha ve no problems. The sol dering iron
that you usc m ust he light. and its
power should not exceed the 25- 30
wun range . The tip shou ld he li ne. and
must he kept clean at a ll times. For this
purpo se . yo u can use some very handy
spec ially made sponges tha t arc kept
wet. and fro m time to time ) 'OU can
wipe the hot tip o n them to remove all
the residues that tend to acc umulate.
DO :\'OT fi le or sandpaper a di rty or
womout tip. If the tip cannot be
c leaned. replace it. There arc man)' dif
fcre nt types of solder on the market.
and you sho uld choose a good q ua lity
o ne that conta ins the necessary flux in
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Fig. 1. Schematic. P2 is frequency control. Not shown are CIS (0. / p.F. 200 V) and a bidirectional red-red LED that can be mounted off
the board in series across (ahead of) the primary windings ofTl ,
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c racked. or has the shape of a blob,
then you have made a dry joint and
should remove the solder (wi th a sol
de r pump. or a solde r wick) and redo it
again.

• Take care not to overheat the
tracks , as it is very easy to lift them
from the PC board and break them.

• When solde ring a sensitive compo
nent, it is good practice to hold the
lead from the component side of the
board with a pair of long-nose pliers ,
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around the hole and the n ux boils and
ge ts out from underneath the solder.
The whole operation should not take
more than 5 seconds. Remove the iron
and let the solder cool naturally. with
out blowing on it or moving the com
ponent. If everything was done
properly, the surface of the joint will
have a bright metallic finish to it, and
its edges should be smoothly ended on
the component lead and the hoard
track. If the solder looks dull or

its core, to ensure a perfect joint every
time. DO NOT use solde ring flux apart
from that which is already included in
your solder. Too much flux can cause
many problems, and is one of the main
causes of circuit malfunctions. Never
theless, if you have to usc extra flux , as
is the case when you have to tin copper
wires, clean the area very thoroughly
after you finish your work.

In order to solder a component cor
rectly, you should do the following:

• Clean the component leads wi th a
small piece of emery paper.

• Bend them at the correct distance
from the component's body, and inse rt
the component in its place on the
board.

• You may sometimes find a compo
nent with heavier gauge leads than
usual , that arc too thick to enter in the
hates of the PC board. In this case, use
a mini-drill to enlarge the holes
slightly. Do not make the holes too
large, as this is going to make solder
ing difficult afterwards.

• Take the hot iron and place its tip
on the component lead while holding
the end of the solder wire at the point
where the lead emerges from the
board. The iron tip must touch the lead
slightly above the PC board.

• When the solde r starts to melt and
flow, wait till it evenly covers the area
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Pay close attenti on to the
orientation of the polarized
components such as diodes,
transistors. electroly tic capaci
tors, zeners, and so forth, in
addition to the orie ntation of
the DC source, which. if in
correct. can damage the IC
and transistors.

Be sure to double check
your work when you are done.
Once you have your own func
tion generator built. you must
decide on a power source. I
powered mine from a AC
adaptor I had available . If you
don' t have one of these in your
junk box. purchase a small 24
volt unit. The circuit draws
very little current. so any

adaptor rated at a suitable current will
do. and you' re in business.

The only difficu lty you may have is
with the components that are not
mounted on the printed circuit board.
namely the potentiometers. the
switches. and the outputs. As men
tinned. these should be connected with
the rest of the circuit \vith shielded
cab les which should be kept as short as
possible to avoid introducing noise and
distortion to the output signal.

Again. start building the circuit from
the least sensitive components
to make sure that you don' t
damage any components dur
ing soldering. The first com-
ponents to be soldered should
be the output pins and the IC
socket. Identify the resistors
and solder them one by one
into their places. Do the same
with the capacitors. taking
care to insert the electrc lytics
the right way in. Solder the
trimpots. the diodes. and the
transistors. taking care to put
them in the right way and not
to overheat them.

Make a careful visual in
spection of the board to ensure
that you have not made any
mistakes. then insert the IC
carefully so as not to bend the
leads as you put it in its
socket. Connect the potcr ui
omctcrs. the range selector

. 10 . 10 0.,
•. . . . .. ..-..

... . .......

The function generator is relatively
easy to build. and if you follow the in
structions carefully. you should have
no difficulties. Once you have the
board and all of the components. you
can begin by following the parts place
ment diagram. Mount all the resistors.
then all the capacitors. then the diodes
and semiconductors. Connect shielded
cable from the hoard to the potentiom
eters. as well as to the output terminals
and the range switch (S I). Then the
rest of the wiring can be done.

,

~ -" .• ••

. "• •
. ~- ~

I
l.

to divert any heat that could possibly
damage the component.

• Make sure that you do not use
more solder than is necessary. as you
arc running the risk of short-circuiting
udjuceru tracks on the board. cspc
cially if they are very close together.

• After you finish with your work.
cut 011' the excess of the component
leads on the foil side and clea n the
board thoroughly with a suitable sol
vent to remove all of the excess n ux
residues that still remain on it.

Fig. J . Parts layout.
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Fig. 2. Circuit board f oil pattern.



Output Impedance 0 600 ohms

faulty or
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WANT TO LEARN CODE?

rmssmg or inserted in the wrong
places.

• Make sure that all the polarized
components such as diodes, clcc
trolytics, or transistors have been sol
dered in the right way.

• Make sure that the supply has the
correct voltage.

• Check your project for
damaged components.
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35 V electrolyt~

16 V eledrolytic

nne' lN961B, lN524OB,
l N4140A

25 V elecl rolytic

gen.~. 1~1 . lN91 4.
lN4146.1N34.1N270

polyester or mylar
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All resistors are 1/4 W 5% unless
otherwise noted, value. In ohms
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Parts List

Al , R2 •.'"
IR3, Rot, RT, ".At, R1S. R20

IAS, A6 '"
"' 390

IRl0, Rll , ' .0<Al1, All

IA12 m

IR13 "'"IR14 VC><

IA1 5 ' moo." sec

I" "
I " " ...... pot (!JIn fMInel)

I P3, P4 ". log poll (front panel)

I " '" -...
I "" ". -...
I " " log pol itronl pall8l)

AU capacitors are 50 W VDC unless
otherwise noted, values In IJF

i C5·C1, C9

I 06",07"

IC3, C8

I..·..

0.5% max.

25-250 Hz

~2500Hz

2500-25,000 Hz

Output Voltage

Range A

Range C

Range 8

Sine & Triangular 4 V RMS (10 V PP)

Table 1. Technical specifications.

Square wave 10 V RMS (16 V PP)

Calibration

switc h, and the o utp ut pins as we
described above, and the function
generator is ready for testing.

Technical Specifications

Frequency Response
2~25,OOO Hz In 3 ranges

If it doesn 't work

If you have an oscilloscope handy,
connect the output of the generator to
its input. Use a 12 V or a 24 V trans
fonner to supply the ge nerator with
power, and adjust the trirnpots to ge t
the best possible waveshapc on the
screen. The poten tiometer P I should
be adj usted first. till the square wave is
perfectly adjusted for a 50-50% duty
cycle. Then, by me ans of trimpots P5
and P6, you should adjust the wave
shape of the sinusoidal waveform till it
is symmetrical and as smoothly shaped
as possible.

If you do not have an osci lloscope
on hand and you only want to use the
instrument as a general purpose audio
generator. you will not he very wrong
if you set the trimpots in their middle
position . However, if you do so. distor
tion is likely to be higher and the in:
suumenr is no longer reliable for
precision measurements.

IDistortion

Table 2. Pans list.

IMiscellaneous: PCB or perfboard, pins,
Ie socket, case, line fuse , xtmr, solder.

"Note: Use C13, C14 with 12 VAC
transformer. Use 06. 07 with 24 VAC
transfonner.

• Check your work for possible dry
joints , bridges across adjacent tracks.
or soldering nux residues that usually
eause problems.

• Check again all the external con
nections to and from the circuit board
to see if there is a mistake somewhere.

• See that there are no components

1
02

NPN 2N3903. 2N39Clo'.
2N2222
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