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Figure 2 . Tuning section of the VFO circuit: a) series-tuned Clapp; b) parallel
tuned Colpitts.

any 78Lxx series from 78L0 5 to
78L09. 1I the 78L05 is us ed, there
may be some problems getting it to
oscillate. I didn't experseoce any such
problems in this partiCular case. but
in other cases the lower voltages pr0

duced some problems. However, d rift
is typically lower when the lower volt
ages are llSed .

The values fo r the components
can be developed from guidelines
given by Doug OeMa.... In SoI~Stat8

Design tor the Rado Amateur (ARRL
publicaliorl). p_34. As starting points
(some experimentation may be need
ed) he recommends that L1 have a
reactance of 140 coms In the Colpitis
case , and 260 ohms in the Clapp
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ocean State Electronics (POB 1458,
61nduSlJlaI neve. Wes1erty Rl 02891:
HlOO·866 6626 (orders); 1-401-596
3080 (IIDice); 1-401·596-3590 (lax )].

The oscillator is followed by a two
stage buffer amplifier consisting of
Q2 and 03. The selections for 02 are
the same as for the OSCi llator. For 03,
use a 2N2222 or some Similar NPN
silicon cevtce.

Two different oscillator configura·
tiorls can be accommodated by this
design (te. both Clapp and Colpitts
oscillators can be built). Both oscilla
to rs are the same trom point "A- In
Figure 1 forward, and both depend
on a capacitor IIOltage divider feed
back net....ork. The Clapp oscillator
(Figure 2a) is series-tuned. while the
Colpitts oscillator is parallel -tuned
(Figure 2b).

The tuning Circuits shoWn in Figure
2 ccoset of an indudor (l1) and Sf!!II.

erat caoectors. One of the cacee tcrs
is the main tuning capacitor (Clun),
and another is a trimmer capacitor
(CI). Severa l fixed capacitors (Ca l
Cs3) can be used (optional ) in order
to crart an L-e tuned Circuit with ex
actly the right capacitance and tuning
range. It is not necessary to use any
of these capacitors. You may also
lump an 01 the fixed cacecterce into
a single ceoector. if desired.

The DC voltage supplied to the os
cillator transistor (01) is IIOltage-regu
retee. The IIOltage regulator can be

The Circuit

Figure 1 shows the basic Circuit lor
the VFO. except for the tuning err
cults (whiCh are shown in Figure 2).
TranSiS10r a t is a Junction rleld-enect
transistor (JFET) cscnetce stage. The
device 10 use at 01 includes MPF·
102. 2N4416 and the replacement
devices from the popular lines ct-see
viee" parts (e.g. ECG and NTE). The
NTE-452 and ECG-452 can replace
the 2N441 6. while the NTE·312 or
ECG-312 can replace MPF-l 02 de
vrces. The ECG and NTE dellices
can usually be bought through local
el6cbOi 'iC parts distribulOfS who cater
to the service and repair industry. AI·
temalively, NTE replacement semi
conducto rs can be ordered Irom

.Joseph J. Carr K41PV
eo. Boll 1099
Falls ~rt:h VA 22041

A " Universal" VFO Project
Variable frequency oscillators

(VFOs) can be used to control the
operati ng frequency of receivers or
transmitters, or as a signal generator
lOt lesting radio and elect ronic err
ecns. or lor a large number of other
applicatiOnS. This month's column is
eearceree 10 a small VFO project,
built on a printed circuli board, thai
can be Incorporated Inlo any 01 sev
eral different projects thaI )Iou might
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FlgUfB 3. PC board foil pattern (1:1).
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Figure 5. Paris pJacemtJ/It with wiring for Clapp oscillator.

case. The total comblnation of aillun
Ing capacitors should be about 200
ohms capacitive reactance, total. The
feedback capacitors (C l and C2)
should have a reactance 01 epproxi
mately 50 10 100 ohms .

If yOlJ select the feedback capaci
tors (C1 and C2) incorrectly, then you
may find ei the r of two s ituations.
Fi rst the osc illati on will ab ruptly
cease at one or both ends of the tun
Ing range . Second . the amplitude of
the output signal drops to zero as the
ma in tuning capacitor is luned 10

wards the high end of the range. AU
osci llators vary amplitude somewhat
as the Circuit is tuned. but when Cl
and C2 are incorrect the effect ohen
drops rapidly as the maln capacitor is
tuned . .. reaching zero at some
point.

There are two RF cllokes used in
this ci rcuit (RFCl and RFC2). The
values shown are nominal values lor
high frequency applications. but van-

enon will generally not harm the cir
cuit's performance.

Figure 3 shows the loll pattem lor
the prin ted circuit board used with
this project. You can make yOlJr own
il you please. or order one for $14 ei
ther from me (PO B 1099. Falls
Church VA 22041) or lrom FAR Cit
cutts (18N640 Field Ct .. Dundee IL
60118). The parts layout for the prinl
ed Circuit board Is shown in Figure 4
lor point "A-to the output.

The printed circuit board Is set up
for certain standard eceecoeote. For
RFCl and RFC2. select components
wilh 0.2" (5 mm) spacing between
pins, such as the Toko size 8Re or
10Ae coils. See the Digi-Key (POB
677. Th ie f River Fall s MN 56701 
0677; 1-800-344-4539 ) catalog lor
details on specific part numbe rs .
Maln tuning inductor L1 is selected
from the Toko 10El. 10EZC. lOEZH.
10PA, or 10K size slug-tuned eons
(again. see the Digl-Key catalog for

part numbers for desired rneuc
tances). The lrimmer capacitor. Ct .
should be a 10 mm top-adjust type,
such as the Sprague -Goodman
FILMTRIM series sold by Digl·Key.

Conligurlng the printed euevn
board for either the Colpitts or the
Clapp oscillator depends on how the
tuning components are wired on the
board. Figure 5 shows the wirtng lor e
Clapp (series-tuned) oscil lator. The
luning capacitor, the lnmmer and Ihe
fixed capacitors. plus inductor t.t . are
placed the same in both conligura
t ions. However. three jumpers are
usee In Figure 5 to make this circuit a
Clapp oscillator.

Figure 6 shows the wiring lor a
Colpitts OSCillator. One of the jumpers
lrom Figure 5 is replaced with the DC
blocking capacitor (Cc). The jumper
from the fixed capacitors 10 the main
tuning capacitor remains, and a new
jumper is added from the bottom of
L1 10 ground.

Figure 7 shows the wiring lor ei
ther Clapp or Colpitts cases where
the tuning capacitor is series-con
nected with a small-value l ixed ca
pacncr. This configuration is etten
used lor reducing the range of a vari
able capacitor to something required
for a particular application. The total
cepacnance at any selling of the
main tuning capacitor is:

C (Ca e) (C!un)
IOtal "-

CB B "' C!un

II you don' want to use the slug
tuned coil, but rather a toroid core In
duelor or air core inductor. then leave
L1 off the board, and use the holes
lor the leads from the substitute coils.

Concl usion

Th is circui t makes a reasonable
choice lor many different VFO accece
tlons. It can be easily buill . and IS
generally wetl behaved. Good luck. iii
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