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The method of transmmttng nformation struction of n vanable-frequency oscillator mcorporates 2 Lnear ampifier daving .
by amphtude modulation of a beam of 1s the long-term frequency stabiity with a Schottky transistor in the output circuit,
light 15 not new {e-g. “Light-emutting drode respect to changes m ambient temperature. and extubits a current transfer charactenstic
—application to a short-path telewision Attention to careful layout and choice of of typicaily 600%, with an improved
Unk®, Wireless World, Aug, 1964) components can reduce this problem to frequency response (20MHz).
Normally the Light 15 pulsed or voice- acceptable levels. A problem not so easdly Although the 4360 is the best choice
modulated, but the transmussion of hugh dealt with 15 the frequency instabibty of for sumpheity of design, because of the
frequencies has been hmited by the the vfo due to a varymg load. For high gam it offers, the 4350 device was
charactenistics of the incandescent lamp. example, whea the v.f 0. 13 directly coupled chosen as the most practical for amateur !
With the introduction of the Light-emithing to a high-level mixer stage in a recewver, use. Conscquently, both the circuts
diode, the frequency range of the trans- or a modulated/keyed stage i a trans- described m this article use the low-cost
muthng clement was extended well above nutter. The usual procedure 15 to place 5082-4350 device.
the audio spectrum, This was followed ont or more buffer stages between the
by the production of the optically coupled oscillator and the fluctuating load, This Cireujt description
isolator (o.ca), which has the trans- can mtroduce instability and noise because An cautter-coupled Colpitts-type oscilator
nuiting element (a 1e.d.) and the detector of the loose couphng to the oscillator 15 used for the v.f.o. The bipolar tranststor
{(a photodiode, or phetotransistor) n close The optcally coupled istlator offers o chasen for Tr, 1s the low-noise 2N3707,
proximuty within the same package. simple solution. which in the experience of the author,
Primarily, the oc.a. has been developed The operation of the 50824350 series produces an oscillator with exceilent
for d.c. 1solation m digital and analogue - 1s as follows A lght-emutting input diode stability when used in tins configuratson.
circuits, m order to ehmmate ground-loop 15 optically coupled with a p-n photodiode The v.fo. can operate over the range 1.5 o
currents They may also be used as re- which drives a high-speed transistor. The to 5.7MHz, without changing either of the
placements for pulse transformers and GaAsP input dwde emits photons in pro- fecdback capacitors m the emutter-base 3
~ mechanteal relays. It is only recently, with portion to 1its forward current. These circut of 7'r,. As this transistor 15 used, -
the ntroduchon of high-speed o.cus, photons are reccived by the p-n photo- in the commen collector mode, the 1ed.
such as the 50824350 series and the  diode detector and amplfied by the tran- section of the o.ca. can be placed in the
50824360 device by Hewlett Packard,  sistor. The current transfer ratio collector supply with lttle effect on the
that the useful frequency range can be I it X 100 operation of the oscillator. The led. is
extended to beyond 10MHz. This 1s quite —I-__% forward biased by the 6mA cfirrent
sufficient for most v.f.o. applcations in ted flomng through Tr,, resulting n a d.c.
amateur equpment. 15 typreally 119 for the 4350 device and collector current mn the photodiode tran- ;
The prime consideration in the con-  22% for the 4351, The 4360 package sistor of typically O TmA. .
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Fig. 2 Final elreuit with preamplifier, output amplifier and automatic limiting control (oscillator oniitted).
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=Tt & Sutput stage of Fig. 1 is a broad-
" band*amplifier with d.c. coupling between
Tr;3ad 7r,. The output is mamtamed
. 1% over the frequency range of the
wvfo) at about 2V peak-to-penk, by the
‘3’3&’ automatic limiting control (al.c.) action of
E{" Tr,angd Trs. Both the v.f.0. and the ampli-
fier stepe are fed from a common 12V
. €% regulated supply,

%.“P For greater output, a second broadband
5 - amplifier can be added, Fig. 2. This in-
%’Ex, creases the output to 25mW into 65Q
-~ from 15 to 5,7MHz. For simplcity, the
s~ output from T¥,is coupled via a capacitor
to the base of T¥,. The method of biasing
~ Trg is unusual for an output stage, but
provides protection ngainst overdrive or
vhif, mstability from a reactive load, The
power output may be increased cop-
siderably by decreasing the value of the
220-ohm collector supply resistor for T¥;,
but care should be taken not to exceed the
ratings for the transistor by operating into
an incorrect load. The collector-to-output
matching device is a broadband trans.
former, constructed as shown in Fig. 3.
The oulput voltage may be kept constant
by the action of the al.c. circuit, ¥, and
associated diodes. The output voltage is

adiustnble by the setting of Tr;.

The circuit of Fig. 2 also provides for
keying of the output by “Nfting” the
negative rail to T, and simultancously

" switching 7¥, on, vin the 56kQ resistor to
the base of Tr,. The 5pF capacitor and
the alc. network produce a pleasant
keying characteristic,

Modulation may also be applied to the

base of Tr,, with forward bias provided
by adjustment of R,. The setting of R,
will be governed by the depth of modula-
tion required.

Construction
. The oscillator section should be built with
particular attention to physical rugpedness
and good-quality components, The oscilla-
tor should be screened from the amplfier.
The prototype was built on a printed-
circuit board 6em wide by Elem long,
and this was mounted lcm above an earth
' plane. Because of the relatvely high r.f.
z currents present around 7rg, the bypass
capacitors should not be omitted from
the Tr, emtitter rail. In the circuit of Fig, 2
an 82pF eapacitor may be necessary from
* the base of Tryto ground to ensure com-
plete stability. This should not be required

« %! inthe arcwt of Fig. 1.
%‘ L, is 42 tumns of 36 s.w.g. enamelled
. Sk copper wire, close wound on a 6mm
B . former, with an adjustable iron-dust core,
- and metnl screening can, €, and C,are
£ chosen to give the required tuning range in

c?qiunction with adjustment to the core
ofL,.

L, is a broadband tronsformer com-
7= prismg I4 tuns of 28 s.w.g. cnamelled
1="‘géft:.tu:pf:r wire, tofilar wound on a 12mm

?Q{é.d., 6émm id., 3mm-thick fernte ring,
*Fig. 3. The three strands of wire are
%t_}_mstcd together, for tight coupling, before
«iwinding. The connections to the six free

cnds“‘%&ﬁg-l
L U,
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Conclusion

The 5082-4350 device can provide a useful
output without further amplification, When
used in the common emitter. configuration,
with a 4700 resistor in the collector
circuit of the photodicde transistor, an
output of 200mV p.-p. was obtained at
3MHz. (The d.c. current transfer ratio
of the o.cd used in the prototype was
13% at 6mA mput) Greater output was
obtamed at lower frequencies. However,
if the frequency range of the v.f.o. is to be
large, the output will need to be regulated
and further amphfication will be required,

The performance of the circuit in Fip. 2
is shown in Fig. 4, The uppermost trace
is the output with no al.c. applied. ‘The
lower traces are with minimum effective
alc. (2) over the range L5 to 5.5MHz,
and with maximum ale. (5) applied,
The output can be reduced further by
taking the refercnee voltage (Fig. 2) from
the collector of 7¥,. Although the output
waveform of the prototype appeared
“elean”, a low-pass filter should be used
if the output of the v.fio. is to be fed
directly to an antenna

Keying of the final amplifier, and also
intermittent disconnection of the 12V
supply to the amplifier section, produced
no detectable stuft m oscillator frequency.
A crystal osellator was used as areference
because the large changes in input signal
to the momtor recever {a Lafayette
HAS00 A) were sufficient to “pull” the
first oscillator of the receiver.

Although the firal design 15 relatively
complex, it must be realized that if a
narrow band is to be covered (e.g. the c.w.
band of 80 metres) then tuned inductors
may be used to advantage. However, the
present design can be used as a v.fo. for
all of the 160- and 80-metre bands by
the switching ol C,;only,

For those constructors who prefer to
us¢ integrated circuits, the construction
may be simplified by using an i.c. for the
linear amplifier section. ‘The circuit around
T¥; and Trymay be replaced by the Plessey
SL201B de. coupled 10MHz amplifier
(Fig. 3(a)). Howsver, the current dramn
is increased by 4 to SmA, and the supply
T ARV SA IR

i s oy M e
- &m

resistor from the 12V lme is reduced to
3300. A circuit was also built using the
more expensive SL612C (current drain
typically 3.5mA at 6V). This is a low-
distortion broadband amplifier with 70dB
ag.c. capability, and the simple circwt
shown (Fig. 5(b)) gave a very good
performance.

The various circuits discussed in this
article have been used to demonstrate
the practicability of using an optically
coupled isolator device such as the H.P,
5082-4350, as probably the ultmate
solution to the isolation of a wvariable-
frequency oscillator in all types of
communicattons equipment,

[Sixiy Years Ago)

Whoever it was had the idea of usmp “wireless”
as a means of communication between Austra-
ban farmers and centrnd stetions, Mr W, King
Witt, vice president of the Wireless Institute of
Victona, is the first reported propounder of the
notion in Wireless World In an issue largely
preoceupied with news ol the war, there appears
an unsigned report on a tour carmicd out by Mr
Witt, after which he was moved to pomt out
that the use of wireless would reduce “the
terrors and disadvanteges of loneliness™.

“In iliness or emergency of any descnption
it would only be necessary for the fanmer to seat
himself at this instrument and tap ont with the
key before him his cry for help or his order for
a new cultivator. From the transmilter the
waves would finsh Hke ripples in the ether, {0
be gathered 1 by the cobweb of wires nt the
central station; and in half the fimo that would
orditarily be token, help would be at hand, or
the new machine on thg road. And, maybe, in
the evenings the wireless would erackle busily
with pnvale gossip or invitations from one tp
another ‘come round and see us’ “Thes
would loneliness be banished * »

According to the Australian High Cpm
sion, there are pow atound 8000 licensed.
operators, working with Tine central stations,
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