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‘Sppéial notes

70SY25B A New Project

As is our policy with a new product we require feedback and information
from you, the constructor, as to errors or lack of informbtion in

the kit data. . To this extent we are offering the first . kits at
an intreductory price in the hope that you will help - us to help others
in their hobby. Please ring or write your findings to us at

WOOD & DOUGLAS, 9 Hillcrest, TADLEY, Basingstoke, Hants. RG26 6JB,

- Telephone (after 6pm) 07356-5324 & 0256-24611,

To this extent we apologiée for the 'hybrid' nature of the data.

© This will be reviewed in the light of feedback in a few weeks.
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These apply to'early models of the 7OSY25B and 7OV¢05 boards.

Due to a design change in the crystal oscillator on.the 70VCO5

board the first batch of erystals cannot be pulled ‘on to the intended
frequency. However, the circuit changes permit the crystal to be
pulled more readily so that it can, in effect, be set up one.channel

~ low, i.e. 69.379166lMHz. This is readily compensated for by .

breaking the existing track to pin 11 of IC2 on 703Y258B. Pin 11

is then'connected to pin 10 instead, i.e. to +10V instead. of OV,
This' increases the division ratio N by 1. The only disadvantage this
causes is that all the 'VCO' frequencies at the input of IC2 are

-shifted up in frequency by 8.333KHz.

The VHF output frequencies are unalitered.

'The inductor 19 in series with the‘crystal is normally 0O.41uH but

!

"0.22uH is algo supplied for use‘wheFe 0.1uH does not pull the 'crystal

i
R

frequency low enough. , i
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?OSY25B Svnthssmser System g;f’ —— ; REURREREEESEP T

This synthesiser complements the 7OFMO05.. RX and TX to give an an all
channel equipment for 70cms use. It can also be used with the
A-X3U-06F TX board and MOD 1 which replace the 7OFM05 X,

It is a very advanced project and requires care. in construction with
attentign to detail. .. A good. soldering iron with & fine tip is

. -required and solder such as 22swg. , A frequency counter is required

for the final alignment. The only other test gear needed is a multi-
meter, an oscilloscope will be helpful but 'not 'éssential.  The
- testing of the boards could.easily take as lon% as the construction so
~.patience is required for the best resu ts.;L you are at all doubtful
as to your ability to’ complete the job successfully then Please return
' it for an assembled ver81on. ' oy ‘

-The 70SY25B uses CMOS logic which is very reliable and will give low

current consumption. A feW'basic rules must be observed when handling
CMOS however. . . y
- ‘

1) Earth your soldering iron. well.\?, ‘ » i
2) Do not handle the devices needlessly, leave them iR the protective
f011 until required.

E :3);Do not attempt mods with’the power °n-ff;'

,f4);Use the soekets supplied © We cannot conSidsr servicing a unit
~ without sockets fitted where recomngnded. ' ,
kil skt s b
5) The digital board has a voltage stabliser fitted to give 10 volts
’ gply to_the CMOS. 10 volts is thus logic! CMOS will not
erate logic levels higher than its’ ‘supply rail so always use
the 10 volt line and not the 12 volt input supply for any inputs
to .the’ logic board except power in. A

70SY25B Construction (refer to component layout and parts list)

‘1) Check the peb for any obv1ous faults or errors. This is a :

‘ aonventional double sided pcb. . The through linklng of tracks is
achieved by component leads or by wire links. ~ It is therefore
essential to golder both Sides where indicated on the layout or
told in the notes.

- 2)° Fit all resistors, diodes, capac1tors and’ transistors whose ,
'~ leads pass through a track on the component side on the pcb, noting
-~ orientation where applicable. These are:- R12, C18, D4, D20 R18,
R1, R2, R25, R17, RS, D5, D26, D27, R50, R33, R46, 03, R4 D22 D11 e
R28 02 R22, R15, R6, R10, R57, R29, TR4, R41, C8. Solder track
'Slde and component side where appropriate. '

~ 3) | Fit 4 wire links through board where indicated (3 near .IC6, the
. other between IC3 and IC4).and solder both sides. Note that one
link' has two possible positionhs, see bottom of layout diagram.
Fit link LK1 near IC7) and solder.

]"#DéxFit terminal pins from component side where connections to. board
© ... are shown on.layout and solder both sides: of board ~cut short on
~track side if required. Co . N




5) There should now be only 4 component holes through tracks on the
component side of the board, one at I1C6:location, another nearby,
one at IC1 and one at IC2.  Check that you have not missed any
components so far as connections on the component side will be
more difficult to solder later. ‘ G0 T RE -

6) Fit IC sockets and solder to track side only - the 5 component
side IC connections are already made via R5, D5 and R6. (It will
avoid confusion if you make sure the sockets are the right way
round - they are normally marked by a notc¢h or similar means adjacent
to pin 1) Sockets are not.supplied for IC? and IC9. = 1

?) Fit all remaining components, noting orientation of diodes,
transistors, tantalum and electrd;yti@qupacitors“and,IC's. Do
not insert CMOS IC's (IC1 to IC6, 1IC8) ye&t - see test procedure.
Solder track side. o ’ ' ‘

8) There should now be 4 component holes 14ft with no leads through
(3 near IC7, the other near IC6). Check that all leads are .
soldered and that tracks are not bridged together. ' o

Clean if possible with Iso-propyl alcehél or similar.

Testingﬂ - ;

Always disconnect 12 volt supply before ingerting or removing IC'S.
When checking logic states at an empty IC socket it is preferable to
touch a . probe to the relevant pin on the track side of the board. Do
not insert wires into the socket itself unlees _they arg very thin as

the socket<may;become'dama%&d;and‘;agéewgggé;iﬁblé“éﬁnﬁééfibns.
- TMpORTANT! e
. Togic T1' means +10V, do not, éonnect logicil¢'s to 12 volt supply or

damage may result.

1) Before inserting any CMOS IC's, connect 12 volt supply and check
that voltage at +10V outputs pins is approximately corwxect.,  The
exact voltage is not critical but should remain constant for
supply voltages. of 10,5V to 16V,.. . P o

" Check voltage at LK1 (wire link) which should be about +5V.
ut +8Y (X 17)

Check voltage at v, pin, this should be abo

: Connect Jjunction of R42, R44, and R45 to +10V. Voltage.at Ve pin
: ~should drop to about +1.5V. P . e o :
' Connect junction of R42, R44 and R4A5 to OV.  Voltage at Ve pin
should return to previous value of about +8V.  Remove connection.

Check that TR4 is oscillating at approximately 4.266MHz.

If pin 9 of socket IC5 1is checked with an osbilloscopeiﬁhéalevel
should be about +5V DC with a superimposed 4.266lMHz signisl:of about
4 to 5 volts peak to peak. : e . 4 poon

' 2) Insert IC1, check that a logic 'l' appears at the relevahf pins of
| socket IC2 as shown in table I for all the various modes. - (This
may be as low as 8.8V since some pins are driven via two diodes in

AN S .
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Insert IC6, check that pin 22 of sécket IC2 is a ‘1"whénfTB is

. a;“l'-only if "M, or S or Lo:k) ig & A ) repeat for pins
24 and 25 with

?Tc-and TD i|¢'s respectively. These can only be
'1' if MB or 8 i\l¢*s only are *1°'. Check that pin 3 of IC6 is a
'l' only when TE is a '1' and mode is TX, R. - :

!

Insert IC2, connect signal generator to VCO ‘|¢ and‘injecﬁ a

o board itself can be used if set up correctly).  Check, that
- sN pulses appear at pin 14 of I€2, also pin 14 of socket ICS5.

(This really requires an dscilloscope and“may be difficult‘to see)_A 

Insert iCB;ncheck that 66.666KHZ signal appears at pin 1. If
VCO board is correctly set up: and all connections are made to
the digital board the asystem should now lock.

Insert IC4, If system is fully connected and locked the'LED
driven by TR3 should be extinguished. Disconnecting Ve output
or VOO input should cause the LED to light. L

»



“,VCO as far as the synthesiser -is’ conearned

7

%OSY2§B | i
rinciples of Operaticn

«" ) %

Insert IC8 and IC3. Check that toheburst elp (approx. 47503@)
appears for about 1 second when TE ie a 'l' and mode is TX, R.

 The 'RLY' should turn on in TX modes if the system i3 fully-
connected ané locked. Conneéting either I1 or I2 to 0 volts
should make 'RLY' °'(" turn off. o e T g
e ORI |

fThe synthesiser is essentially a’ iow frequency phase léck loop.
- generating frequencies at.8.353KHz steps. in the:range 2 tg 6MHz
‘approximately. The VCO on the 70VCOS5 board actually runs at VHF but

is mixed down to a low frequency which the *N. counter on the 208Y25B
can handle.  These mean that the 70VCO5- behavea as a low frequengy

u,

There are two" crystals “in the systemn ; Qpe is at 4 266MHz wh&ch is
divided down t6 provide the 8.333KHz reference frequency on the .
708Y25B board. The other is at 69.383MHz which is frequency- °
doubled' and used to mix the VHF VCO signal down:to & low frequenay
on the 70VCO5 board. The frequency of the VHF output frah the
70VCO5 board is given by - '

This output is frequency—tripled to arri
referenc¢e -frequency 1is not adjustab
be«muah%msre»signlficant*kr the 69u

. i ot A .
On the 7OSY25B board the various IC's perform ‘the . following functioﬁ% -

2

rrIC6 gates the thumb-wheels and tone-burst depending on the mode
of . operation. - : r .

(2x 69. 385MH2} + (N x 8 335KHz)
‘ . ’7OGmS.

IC1 is a ‘decoder which programs 4in’ thp various fixed freqpency
shifts’ %epand;ng on the. mode aelepto&«(i.e. i% alters %h% aiv151on
ratio N s . Iy o har F T o W e :

) »-t »14 vsi’»
‘

Ic2 is the 2N counter and 1ncorporates internal aiders to sum '
the thumb-wheel inputs and frequency'ghlfts from the decoder ICﬂ.

5 incorporates the divider which generates the 8. 335KHz
reference frequency from the 4,266Mhz crystal oscillator and also

‘an output'from which the, t¢ne~burst frequency is derived. It

also inclydes the phase cemparator whose output passes through
a low pass filter and buffer to I¢7. . 'This provides the control

~voltage output Ve which connects to the 7OVC®5 board..-
| ICB div1des the output of 105 down "to the tone-burst frequency.r

13 and IC4 make up the 'out-of-lock' and 'intarleck’ circultry
(among other things), using the  phase pulses from 105 tbﬁdetect

an ,'out-of+~lock' condition,
‘ 'i'r‘f

B ‘,i“"’"’ ’
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;Constfuction : . 2 . : *zwfsg
1.
2)

)

)

5)

6)

%?%W

g .

”9)

'Flt termlnal pins,‘soIder to tréck‘sfde (cut short if -

“as well,

VHF!

Check pcb for obvious faults or errors. - 'gﬁv%"” '.*““"iic

Position trimmer capacltors c10, 018 Q}S, cuan and 049 on boaﬁd
and solder the two earthy pins on cadh> o ‘the ground plane, Avoid

touching’the plastic bodies\of the trimmers with the soldering -

iron as:fjhey melt easily., Cut pins Bhidrt on track side if,
requlred and solder (1.e.‘all three pi 8 on each trimmer).

Position. L4 and L7 on board and solder earthy ends to ground plane.
Trim leads ‘and solder to track side.

Fit wine link through hole near TR9 andgsolder to both sides of .

bO&I‘d N ‘ S k,; o ,

Fit 021 and solder earthy lead to ground plane. wf7} : , -e' ‘
.Solder other lead on track side. : I e E SR :

Fit D1 and D2, solder to track side then solder ;f§;~5"
earthy ends to ground plane. | it T

required) then solder. earthy pins to greund plane

: “,r \,w ey

The remaining components can be fitted in ahy order‘
Many resistors, etec.. are vertically mounted and
ecommended ' that the orientations shown on.. fw

B3ty

‘a%%diagram bewadhered te@Mfmmﬂru» *wrm«“wm;i”
TR5, TR6, Tﬂ$ and TEY are ‘mounted from the track
side of the bodrd.  ‘These transistors will heed
" their ledds cutting.short. It is a go@d ddea to .
cut the collector/drain leads to be slightly
1onger to avoid possible confu31on.

Remember that this is a VHF circuit board.os Keepf‘“”&;' ‘ =

omponent lead lengths to a minimum. ”.g ’ ﬂr

Provision has been made for variops - screens acnoss the board and
in partlcu}ar along its length. * In pxaotise these have proved
to be unnecessary provided the board is censtructed properly. -
However, it is recommended that the board be mounted in a metal
box (see general components list for suitsble diecast box) and 1
the connectlng leads brought out through small holes in the boxn

Mlniature SOchoax1al cable should be used for all RF signal
connectlons. ; , 3 o

Use metal mountlng screws at all four corners of’the bqard. AR
Single pomnt earthing techniques apply: to audio circuits but not



 20VCO5 - Settlng‘ﬁp

Set all trimmers to approximate settinge given be;pw.;;3$;

'Percentage in' 69%: 506 " ‘36% 406:

~ Cofinect power meter and frequency counter td the ; X’ @gtp t%

‘and tune C18 for maximum output (approx. EOﬁw;a

supply t0 drive the Ve terminal % ,
i8 given as a guide. The’VCO énsitivity ME#Y volt yiHesd ‘not be :

4 ity KA, KT i s 5 ot S 5505 .- ARSI e iR bt ik - 4

P o N
Bt a i g

= _S R l‘; g g‘,‘;i, A E ST B
e ?, I R A RS ) % \r&%; fx

' Connect +5V to Vc terminal, e.s. usingetwo ﬂOKa-regiatere, one . é

connected to OV and the other Yo +Vce (10 yelts).{%pw,

Trimmer *ﬁﬁﬁef#54‘ 6357 CA §

mesh

S .'.,:’7 W“' l ¥ o e R : i '
iy i X .

‘45"

- Connect a 50n-1ead«er pewer meter~pe4theutﬁx'“output Hﬁd’&iso SR f¥~fm=

frequency counter cépable of ireading up ¥6-150MHz. “With the ‘PTQ' o
terminal unconn:gted (RX modd) conne¢t a 10| volt suppgy o the *Vcc T
and OV terminalg” (énsure” corﬂect polarity) , :

Tune C10 for approximately 141 OMHz eutput and tune 955 £or maximum S
output (approx. 4mW). , ‘

oy ey L ,: .
,,;‘Zz. A g ; £

'PTT' terminal to OV (TX mode). Tune C10 for app ox*144. MH@ output

The VCO is set up using C2 (VCO sensitivity), c4’ (Tx —RX frequency
shift) and C10 (main tuning). _ These three trimmers imwteract sé
repeated adjustments are necessary. ': With Vc terminal at +5% as T as
before the required frequwencies -are: 14 %ixr‘ X“’ma“d‘e‘"“‘and 144 ,6MHz
in TX mode&mm et C2- approx. 60% in meeﬁ%an artérnately a@just cy
and C10 to give the required frequencieg in X and RX modes. ! § 2%
(increasing C4 will increase the freguency ghift). - A non-metallie

"« trimming ool will be helpfuli when making these adjustments a§ the

VCO frequency is easmly dlaturbed,by ptray caggcltgncey ' é o b

Now check how the frequency. ,anies with the mﬁntx:el m:oitaye, (Uee a8
separate vagriable pqwer.supply axn.a 40&&;poten§§qmetex&Bcrdss’the 1OV
The graph on the fol loWing page . .

exactly as shown but reasonably close. Indreaging C2 will ikorease

the VCO sensitivity - if C2 needs to be adjusted go thrgagh the setting

up procedure with C4 and €10 again.

Connect an oscillescope (preferably with at- 1east 1OMHZ bandwi&th and
a x10 input probe) to the:IF output (’VCO‘)~? = BHmrt with hoard’ 1n RX
mode and connect +5V to V¢ terminal. Tune C44 so.-that TR8 ig «« | .
oscillating and peak up IP output by tuning €49. ‘@he output i
frequency should be appre%. 2,2MHz. Connect PET tetminal to OV to
switch board to TX mode and check peaking-of C44 and C49. for maximum -
IF output which should now be. about 5 BHHz.;, tmhe outgut should bé e
at least 5 volts peakwto~peak). - " .
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SWITCHING
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