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Fig. 16. There is just enough circuitry on the universal project board for NE602 to get 
you up and running with many different projects. 
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Fig. 17. Component placement on the universal project board leaves plenty of room 
for your own circuitry. 
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Here's the foil pattern for the NE602 universal project board. Many stand-alone pads 
are included to hold your circuitry. 

amplitude-modulation function. Two 
signals are applied to the gain-con­
trol terminal as shown in Fig. 10; a DC 
level from potentiometer R4, and the 

audio signal from the MODUlATION LEVEL 

control (R5). Adjust both oc LEVEL and 
MODUlATION LEVEL until the output signal, 
as viewed on an oscilloscope, looks 

like Fig.11. There should be good sym­
metry and no clipping of the peaks. 

Using the NE602 in Converter 
Projects. The basic frequency con­
verter was shown in block form back 
in Fig. 1-a; now it is time to expand 
upon that as shown in Fig. 12. The 
NE602 and its supporting circuitry 
might be used as the mixer and local 
oscillator. The amplifier is optional, 
and should only be used when sen­
sitivity is poor. Poor sensitivity might be 
caused when insertion loss of the in­
put tuning network is high. 

The input and output tuning net­
works are used to segregate the sig­
nals. The input tuning selects the 
desired RF-input frequency (F1), and 
rejects all other frequencies. The out­
put tuning network selects either 
F1 - F2 (difference), or F1 + F2 (sum) 
signals. Those filters can be L-C reso­
nant-tank circuits, low-pass filters, 
high-pass filters, or band-pass filters as 
needed for the specific application. 

Figure 13 shows a basic NE602 fre­
quency-converter circuit. The input 
circuit consists of a transformer with a 
secondary winding resonated by C2, 
C3, and C4. The LO circuit is a crystal 
Colpitts circuit that uses a trimmer ca­
pacitor (C9) for adjusting the oscilla­
tion frequency over a small range. The 
output circuit is a variant of the paral­
lel-resonant tank circuit in which the 
primary of the transformer (T2) is 
tapped to match the impedance of 
the NE602 output to the coil. 

Another variant is shown in Fig. 14. 
That circuit is similar, except that the 
output is not tuned. The reason for that 
approach is that the frequency con­
verter is used to drive the antenna 
input of a radio receiver, which per­
forms the frequency selection (sum vs. 
difference) function. 

Using the NE602 as a Product De­
tector. Figure 15 shows the circuit for 
a product detector based on the 
NE602. A product detector is a fre­
quency converter that sets the LO fre­
quency close enough to the RF or IF 
signal so a single-sideband (SSB) or 
CW signal is demodulated. For exam­
ple. a 455-kHz IF signal from a receiver 
can be converted to an 800-Hz CW 
audio output ("beep-beep") by using 
an LO at 455.8 kHz or 454.2 kHz. The 
difference tone is found in the output. 

(Continued on page 19) 
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BUILD THE PCDRILL 
{Continued from page 46) 

the compiled version . (Look tor 
PCDRILL.ZIP on the Gernsback FTP site 
- ftp.gernsback.com/pub/EN). 

Select each of the first four options 
In turn. The table and the drill should 
move in the selected direction. The 
test program moves the table and 
caddy in "slow motion," but real ap­
plications (like the one that will be 
presented next time) produce quicker 
and smoother movement. If either 
motor stalls and the table or drill does 
not move, the associated guide is 
probably jamming against the track. 
Adjust the guide and try again. Re­
peat the process until both table and 
caddy move smoothly throughout the 
entire range of travel. 

Several tweaks can improve the 
performance of PCDrill. For instance, 
apply paste wax to all moving wood­
en surfaces, including the drill caddy 
sides and drill slides. All moving metal 
surfaces should get a thin coat of light 
oil. That includes the driver nuts, 
threaded rods, and aluminum angle 
tracks. Those lubrication efforts will de­
crease friction and make tor smooth­
er operation. 

Next time we'll align PCDrill, and in­
troduce the application program 
and all of its functions. We'll also look 
at the application's data file and ex­
plain each of its entries, including the 
Speed entry that maximizes speed of 
movement. We'll also provide details 
for building a 5.75-volt power supply 
from scratch, and use PCDrill to fab­
ricate its own PC board. To round 
things out, we'll provide an AC wiring 
option that allows you to energize the 
drill only during actual drilling, as op~ 

posed to having the drill run continu­
ously. See you then. n 
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CONDUCTANCE ADAPTER 
(Continued from page 63) 

keep the input leads short to avoid 
60-Hz line p ickup Although the ICs 
used in the Conductance A~:Japter 

are ESD protected, you shoulc avoid 
letting any static discharges into J1 or 
J2. 

Connect a 1-megohm resistor to J1 
and J2 and the output on a D'./M will 
be 1.000 volts, which is equal to 1.00 
micromho or 1000 nanomhos. A 300-
megohm resistor will read 3.33 milli­
vo Its , wh ich is equal to 3 .33 
nanomhos. A diode (shown as Dx in 
Fig. 1) might show a reading of 2.55 
millivolts wh'en reverse biased. That is 
equal to a leakage current of 2.55 
nanoamps. Leakages can be mea­
sured down to 10 picoamps. If you 
need a voltage greater than - 1.00 
volt tor your tests, do not make any 
connection to J1. Apply an ooernal 
voltage between the ground jock (J3) 
and the free lead of the device being 
tested. Do not let any voltag'9s ap­
plied to J2 exceed 3 volts, or IC:2 will 
be destroyed. n 

This card can stop a bullet. 

It's only a piece of paper, but 

that little card up there carr ies 

a lot of weight. Keeping mill ions 

of kids off drugs, out of gar;gs 

and in school. To learn how Y'JU 

can help the Boys & Girls Clubs, 

call : 1 · 8 0 0 - 8 5 4 ·CI u b. 

USING THE NE602 
(Continued from page 54) 

If the signal is an SSB signal, then the 
LO is set at a frequency of 2.5- to 2.8-
kHz higher or lower than the IF. de­
pending on whether you want to de­
modulate an upper-sideband (USB) 
or lower-sideband (LSB) signal. 

The input signal circuit in Fig. 15 uses 
c1 455-kHz IF transformer of the sort 
used for transistor radios (see Digi-Key 
or Mouser catalogs for suitable types). 
The transformer that you want to use 
for T1 is the type that has a resonant 
secondary with a tapped induc­
tance. The LO circuit uses the same 
type of transformer as the input, but 
configured as a Hartley oscillator. 

The output signal is at audio fre­
quencies, and is filtered by an R-C 
network. The audio output is bal ­
anced, so it should be fed to a dif­
ferentia l audio ampl ifier such as an 
op-amp. 

NE602 "Universal" Project 
Board. We've included a printed cir­
cuit pattern for a "universal" project 
board based on the NE602. The on­
board circuitry (Fig. 16) is limited to the 
DC power connection, which is regu­
lated by a three-terminal IC voltage 
regulator. Al l other functions can be 
set by you to make any project that 
you want. There are a large number of 
multi-pad stand-alone connections 
for various components depending 
on the circuit that you want to make, 
as well as positions for three six-pin 
standard shielded coils of the sort 
manufactured by Tako and sold by 
Digi-Key. You can also use these same 
holes for mounting home-brew toroid 
inductors. Figure 17 shows the parts 
placement of the universal project 
board. The universal NE602 board 
can be bought from FAR Circuits, 
18N640 Field Court, Dundee, IL 60118 
for $4 plus $1.50 shipping for every 
four boards ordered (i.e . 1 to 4 boards 
shipped for $1 .50) . IL residents will 
have to add appropriate sales tax. 

Now you 've seen how well-be­
haved the NE602 is. Here is an RF chip 
that will function in a variety of ap­
plications from receivers, to convert­
ers, to oscillators, to signal generators. 
With the universal project board, the 
task of testing a new design based on 
the NE602 becomes "duck soup." n 79 
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