
VHF COMMUNICATIONS 2183

Gerd Otto, DC 6 HL

A Mini SSB-Transceiver for the 2 ill Band

Part 2

4.
CONSTRUCTION

4.1. AF/IF Board OC 6HL 011

The compon ents can be installed as shown in the
compon ent location plan (Figure 5) and sofoer
ee into place.

It is only necessary for the tour mount ing holes
on the cor ners or the board. and possibly the
ground holes of inductances L52, l 53. and L54.
to be drilled out.

L- - - - - 7S - -

Thin wires should be soldered directly into the
connec tion points. These wires serve as connec
tion points during the preliminary testing of the
boards, and are shortened auer installing the
board. They are used for the interconnection to
the leedthrough capacitors mounted in the
screen ing box. Inductances L51 and L55 must
be connected with the aid of a short piece of
RG·174 coaxial cable on the lower side of the
board in order to connecrtne oscillator signal to
the receive mixer.

A spacer bushing of 4 mm dia . x 4 mm should be

Fig. 5:
The AFIIF board OC6 HL 011
haSlh rough<onl~1

and III dlmen akml are
65 mm x 75 mm
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Fig. e: The RF-bo.rdDC5HL010.I so hn throu gh
eonlK1••nd I. 55 l 50 mm

5.1. Preli minary Testi ng of the
AF/IF-Board

a) Connec t the board as shown in Figu re 7.

bj connect the operating voltage and place the
transmit -receive swllch to pos ition jx .

c) Place sideband serector 10 position lSB
usv

1
r-'•.(') \
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Fig. 1: The optr8'l1orl 0 ' lhe AF/IF bolI rd e." t>.
eheehd " Ihown

5.
TESTING AND ALIGNM ENT

II is now posSible tor all components wilh the ex
ceptl()(\crme inductances and capaCitorsIn the
screening cans to be mounted into place
Specia l atlenhon must be paid when mounting
lhe miler to ensure thai il is in the correct posi
hon. It should also not be directly touching the
board but should have a scecms 01 1mm. All ver
tical reSISlors Should be mounted in the direction
shown in the compo nent locat ion plan. which is.
thaI the shorter connection 01the resistor is con
nected to Ihe "hot" conductor lane. This is lollow
ed by soldering lhe screening panels 01 the
bandpass ruter to the upper side 01 the board.
Aller this. it is possible lor lhe trimmers 10 be
installed. The ground connections should be
soldered both 10 the component and conductor
eeeor me board , The prepared inductances l04
and L05 are placed throug h the ground and COil
lap holes and soldered inlOposition. Finally. it is
only necessary for the lour l i led ceceencrs 10 be
soldered into place together with the conneclion
wires. The PC-board is ready lor lesting aller the
two wire bridges shown as dashed lines in
Figure 6 have been installed .

Thecomponenl localionson lhis 60 l 65 mm PC
board are given in Figure 6 . The same is valid lor
lhe holes on lhis board as was mentioned tor the
AF/IF-board. II is necessary lor the mounting
holes lor the trimmers COl and C 02 to be drilled
out (3 mm dla ,), The ready-wound inductances
L07. l OB, and llO are msened so that the cold
end ol lhe COil laces towards meboard.

4.2. RF-Board DC6HL 010

soldered to each mounling hole. The PC-board is
later Illed into the case using M2 screws placed
through lhese bushings.

A lest and alignment procedure is now to be
described that requires a minimum of measuring
equipmenl . Belore carryin g out an erectecattest.
it is always advisable to carry out a car. ' ul ,
visible check lor alehanged compon ents. soIdar
shorts on the condoctor lanes, etc.
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Crystal 02 should commence osci llation , A
trequency counter conn ected to the voltage
d ivider indicates the cryslal lrequency, Vary
ex 01 02 unlil 9 0015 MHz is i ndical~ _

Switch to USB and align ex of Q1 unl ,l
89985 MHz is indic a ted

d) Conn ect a 1 kHz-signal of 100 rrN (peak-to
peak) to the microphone input . A mod ulalion
envelope should be seen on the OSCilloscope
connected 10 the 9 MHz output. Th,s should
be aligned 'or max imum by aligning L52, It
Iimitmg is already occ urmg. reduce the AF
dr ive signal.

e) Al ign the mixer for best balance With the aid
of A 51. The envelope should now pass
through zero

I) Place the transmit/ receive sWllc h to posmon
Rx, and turn up the volume control until
noise can jus! be heard Broadcast Signals
should be heard when placing one's f'nger or
a piece of wire to lhe9 MHz Input.

g) Without signal , align mmmee A 52 unhl a vol·
tage ot +9 V is present at the output tor lhe
PIN-control voltage.

5.2. Preliminary Testing of the
RF·Board DC6 HL 010

al Connect 12 10 15 V to connectio n Ptll. A sra
bihzed voltage 01 11 to 115 V should now be
present at output Ptl0. lfttus IS r'IOt the case
due 10 the greater spread ot the zenerdiode
016. it is poSSible lor lhe rane ot the two 1 kCl
resistors to be ch anged somewhat The cue
rent dra in should drop to zero on shor\lng
PI 10.

b) Wilh the Pr'r-comectopen , the operanna vol
tage should be present at + UR,. and at + Uf,
when actuated .

5.3. Final Test and Alignm ent

a} Wire both boards according 10 Figure 8

b) Switch to rece ive and set the cscinator signal
10 136 MHz . A 145 MHz signal should now be
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Fig . 8 : Wiring d iagram of lhe t1lnte~.....; lhe C!'pla l fille r 1110 be Hen In the cen ter.

The 10 v.meler I howI lhe Iellpoinl lor lhe ' lebl lize.d wll~: lhe circulI lor lhe ,.Ialh,. RF-CUlpo,ll
powel' lnd icllion I' ....n on lhe tighl .
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fig . 10: The se ale of a 100 uA-mete r un be calibratl'd as 5-meler.
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Fig . g :
The con trol voltage 01tile
PIN..(!iod es /1$ a function
ol lhe RF-lnpu l voltage

- 50 - XI -10 0
I
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meter, The " zero alignmenf ' is made to the
- 120 dBm point without signal using the
external 20 HI trimmer With an input signal
of - 70 dBm, the external 50 k(l trimmer
should now be aligned to the - 70dBm point .
These two alignment steps should also be
repeated several l imes.

e) SWitch to lransmit. Feed an input voltage of
100 rrW (peak-to-peak) at 1 kHz to the micro
phone input A milli watt-meter connected 10
the RF-Tx output should now ind icate appro
ximately -+ 7 dBm.

If the AF-drive is reduced untilthe RF-output
level is reduced by 3 dB, and tne OSCillator
frequency tuned from 135 to 137 MHz, the
level should not drop by more than 1 dB com
pared with the center frequency, If this is not
achi eved immediately. one wilt require a
sligh l correct ion at C01 and C 02, or L07 and
LOa on the RF-board,

f) The ripple of the crystal filter can be checked
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injected into the RF-Ax input (Pt03) . and in
creased in level until a lone is audible in the
loudspea ker,

c) The 'ollowing should now be aligned to maxi
mum redu c ing the RF-signal in steps :
L54 and l 53 on the AF/IF·board , L01 (wide
maximum), L03, COl , C02, L 10, L OB, and
L07 on the RF-board . This alignment should
be repeated aga in and again until no further
improvement is possib le.

dJ For alignment of the PIN-control threshold ,
co nnect a signal generator with an ou tput 01
1 IN to the RF·Rx input (Pt 03), Adjust A 52
on the AFIlF-board so that a PIN~ontrol vol
tage or 7 V results. (Figure 9). II a signal
generator is not available. R 52 Should be
adjusted without signal so that the PIN
control voltage Just starts to fait from the
maximum value (approx. 9,5 V).

A 100 !lA-meter is used as s .merer A scale
as shown in Figure 10 should be used for this
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Fig . 11: Requ ired holl!s in the metal case. A 28 mm high IJCreening pane l is placed betWl!'t!n th'" co nn ectio ns 01

the crys tal Ii Iter and la also provided w ith a hole tor a teedthrough capac itor appr ox. \I mm below the
upper edge (as is also the case tor Ihe othe r leedthroughs).

by varying the AF-conlrol trequency. II it is
more Ihan 2 dB, the following should be
made assuming Ihal no swept-trequeecy
generator is available :
Vary the AF-'requency until a level minimum
is obtained , Attempt now to Increase the level
as much as possible by adjusting L01 (RF
board). or alter ing the capacitor between
PtOI and Pt02. or between Pt54 and Pt55
(AF/IF-board).
I! the ripple is then checked as described
above. one will usually have determined an
improvement,

g) Short-circui t the microphone inpu t and align
R51 'or maximum earner suppression
(check With the aid ct a 2 m receiver). A
carrier suppression 0' at least 60 dB should

be achieved. I! this is not coss.ble , exchange
151 or change the ratio between the two
10 pF capacitors. It must then be followed by
align ing L52 tor maximum .
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••INSTALLATION AND CONNECTION
7.
MEASURED VALUES

The PC-board module should only be installed
inlo the screening box alt ter all the lest and align
ment work described in 5. has been carried out .
The requir ed holes are shown in Figure 11 Since
the 144 MHz circuits willbe slig htly cenmed . the
alignment given in oj 01 section 5.3. should be
repea led after installation .

Figu re 12 shows the photograph 01 the co m
ple ted transceiver,

The author and DC0Z$ constructed a prototype
from the original PC·boards and kits evauebre
Irom the publishers. The measured values of
both prototypes were determined in del ail by the
author; the resulting values ere to be given In the
follo wing table The values al tha second proto
type are given in parenthesis .

7.1. General Specifications

Ove rall current drain (receive)

Stabi lized operating voltage

Mmimum unstabi lized opera ll ng voltage

Over all cur rent dra in (transmit )

12.1 V

11.6V (114 V)

'OmA (82mA)

97mA (90mA)

0_125 jN j0 09 pV)

51 dB (48dB)

'dB (46dB)

" >dB j69 dB)

.. dB (62dB)

+5dBm (+4 dBm)

48dB (47dB)

te ms (2 ms)

2', (2 s)

... """ (820 mW)

99

variatiOn of the AF-1eYe1 on
altering the RF-I/Oltage from
1 pV 10 100 rrN:

(into B ru

Irom - 40dBm lo - 110dBm:

I rom -llO dBm to 4OdBm:

Reference level 1pV. coneo mxec.
interference signal 127 MH z:

I t " f,n + 1 kHz: U, .. 10rrN
12 .. f,n + 1.4 kHz: U2 • 10 rrN
(evaluated With AF-analyzer )

RF-voltage lor 10dB(S + N)JN-

I , .. I", + 100 kHz; U, .. 10 rrN
12 .. l ,n + 200 kHz ; U2 .. 10 rrN
Correspon ding intercept point:

AF-output power for
3% tnstornon:

Sensitivity:

7.2. Receiver Specifications

Intermodulahon rejection:

Image selectiviry:

Con trol slope :

Con trol l ime const ants : level Jump:

level jum p :

lntermodutanon reject ion
in passband :

Noise ratiOat U,n .. 1 rrN:
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I t ,. 1 kHz; 12 ,. 1.4 kHz 35 dB (30 dB)
U, ,. U2adjusted so tha t P, + P2 .. 1 mW

7.3. Meas ured Values of the Transmitt er

(65d B)
(70 dB)

(69 dB)

(31 dB)

67dB
74 dB

5mW

l00mV
(peak·ta-peak)

zcoa

32d B

65dB

bOl of 74x 37 x 30 mm. A 1 W linear amplifier Is
also be ing designed . However, the author and
the editors request that no technica l Inte r
mation is requested until publication.

(into 50 n)

(allull dr ive to 5 mW):

(126- 126 MHz)'

lor drive to nominal output power:

(al full drive) :

(at full drive to 5 mW):
between 135 and 137 MHz:
a19 MHz l( 16 z 144 MHz:

Intermodulation rejection :

Spur ious rejection

AF·input voltage

Output power

Car rier suppression

This completes the de scription 01 the min i.
saa-t renscewer, At pre sent, the author is
de signing a VXO having a pull rang e of
approx imately JOO kHz and a spuriou s rejec
tion 0165 dB, which can be ins tall ed in a metal

Harmonic rejection

Image rejection

New Interdigital Bandpass Filters
4-stage, sealed bandpass tllters lor
1152 MHz, 1255 MHz, 1288 MHz or 1297 MHz
centre freq uencies.

3 dB bandWidth: 12 MHz
Passband insertion loss: 1.5 dB
Attenuation at ± 24 MHz: ................• 40 dB
Attenuation at ± J3 MHz: 60 dB
Return loss: 20 dB
Dimensions (mm): •..... 140 x 70 x 26

ilJIf{t/lltechnik Terry D . Bit ten . Jahnstr. 14 . Postfach 80 · D-8523 Barerscort

Ideal for installation between first and second pre
amplilier or in Iront of the mixer lor succeessoe01
image noise. and mtertere-ce from UHF·TV
transmitters and out-ot-band Radar Slatiofls. Also
very advisable at the output oIa frequencymulti
prier cham, Of behind a transmit mixer. \

-- _ . ~.. -. . -. ~ ~

Price: OM 168.-

Please list required
centre frequency on
ordefing.

Tel. : West Germany 9133 1855 . Fo! represen tatives see cover page 2
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