
VHF CO~~UNlCATION5 1183

Gerd Orro, DC 6 HL

A Mini-SSB-Transceiver for 144 MHz

Part I

A large number 0' descriptions nl ve been
pu bli shed l or trlnsmlt I nd receive converters
for the higher lrequency band l 70 cm, 23 cm,
and h lghar. Thel e a,.. ususll y dr iven wl l h
avaUl ble (commercia l) 10 m or 2 m tra ns·
celve rs. II Ihe. e Ir .n. celvers are also 10 be
used lor operaUon on Ih e 2 m or 10 m bind,
Ihl. me.n. Ihat Ih ey mu sl be di sconnect ed
and reconnecled, . nd how ollen It ls lhs l one
wl.he.to have a separate transcefver ' or use
a. dr iver.

For th l. re• • on, Ihe . utho r has designed a
emeu. Ine~penalve t44 MHz IllInscelver
whoae lechn lcal . pecltlca ll on. are et leaal
equi l io. II not much bett er Ih ln th e co mmer·
cle l equipment I vaneble on th e mlrket .

On the transmn side. uteoutpul power has been
limi ted 10 values Ihat are suitable lor driving the
trensverter, This allows the power IransiSlors 10

be deleted, and thus to constr uct a verycompact
umt having dlmensionsol only 148 mm ~ 74mm ~

30 mm. According to Ihe eppucanon, II can be
constructed ror a Irequency range ot 144 10

146 MHz, or 135 to 137MH z.

1.
CONCEPTION AND CONSTRUCTION

Slng le-<:onversion wllh an intermedia te nequen­
cy 019 MHz is used lor both transrmt and receive

DC 6 MlOl0

Fig . 1: All compo nenl s shown outslds 01,,,. deahed ce.. be1on'Ol 10 mod uls OC6HL 011
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VHFCOMMUNICATIONS 11$3

Fig. 2: .. compl• •• 2 m Ir. nK ......r i. 1IY.II.ble If . VICO . nd .11".., . mpllfi.r lrom 5 mw 10 0.5 W . '. Hd.d
10 Ihll modul• . Sull.bl. modul...r. 10 t>. d. Krit>.d In 1.I. r edlUon. of Ihl. m-u .zin• .

Expensive and larger components such as
crystal Mers are used both in the transmit and
receive path (see Figure 1).

All compone nts are accommodated on a small.
double-coated PC-board with through-contacts.
and the 9 MHz cfYStal nne r is used to mtercon­
nect Ihe AFIIF-board to me AF·board ,

In order 10 achieve ideal electrica l condi tions. the
crystal li lter is mounted ccenoe of memetal case.
and only its connections protrude into both
chambers, In which Ihe PC·boards are acccm­
mcoateo. This allows Ihe high selectiVity 01 the
hiler 10 be utilized to the ron teee Figure 2)

The operating voltage 01the miniatu re «enecer­
ver is between 12 V and 16 V A vol1age stabilizer
enccu is provided on the AF·board to ensu re that
the internal ope rating voltage is main tained al
11.5 V. which can also be used lor external
accessories

The transmltl recelve switching IS made via a
PTT-contact which is grounded The stabilized
vol1ages + Un and + UII> are also available lor
e~ternal appucanons .

2.
CIRCUIT DESCRIPTION
2.1. AF/IF Board DC 6 HL 0 11

ThiS part cureeeec« is shown In Figure 3. All
component numbers are higher than 50

2.1.t. Transm it Path

The AF·signal IS led Irom the microphone via
Pt51 to the Input 01 the integraled mi~er I 51.
which IS bUill up symmetrlcaUy, The drive is
made. however. In an unbalanced manner. in
order to save using an AF·l ranslormer, For this
reason , it is impor tant thai inputs 7 and 8 are con­
Il8Cted symmel rically, in olher words shor t·
ctecuned lor Ihe 9 MHz loca l OSCi llator frequency.
The RF·si gnal is inJecfed In a balanced manner
(non·grounded) , A DSB,signal is available at the
push -pun Output circui t comprising L 52. whose
earner supp,ession is exceaent, providing that
R 51 has been aligned lor correct balance . The
Signal IS passed via a buffer (T 51) to the mono­
Ivtfuccryslal hlter 9M22DI, The term inallon ot Ihe
liit er is made using the 680 'J load resistor ol lhe
butler together With Ihe parallel capacitor con.
nected to Pt54,
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2.1.2. Receive Path

Altef passing through tho crystal uuer, the IF.
signal is passed through the two AGe amphller
stages comprising T 52 and T 53, and is teo via
lhe resona nt cncuu cornpnsmq L S4 to the Inte­
gra ted mixer 152. The mrxer is also provided With
Ihe 9MHz local oscillator Irequencyvia L 55 The
demodulatlKl AF-signal is available et the load
resistor of 2.2 k n . and is SUbsequently amplif ied
by 11 limes in a pari al the quadruple operencnal
amphher 154. The signal pa th ISseparated at the
output ol th" ampli fier,

The AF·signal drives an active lowposs hiler via a
coup ling capacitorol 0 15!,F and the external AF­
volume control. ThiS lowpass I llle r is ach ieved
uSing a further pari 01 I 54 II is deSigned lor a
cc tott freq uency 04 3 kHz . 155 supplies eurnoeot
ou tput power for driVing a small loudspeaker
The operating voltage lor this IC ISfed In via Pt58
oetc re stabi liZIng so that the varying load Will not
have an elfec ' on the con trol cnccu.

In order to generale the AGC-voltage 'or the
receiver, an AF-voll age is tapped err lrom I 54r1
and 'ed '0 a tenner amplifier With a gain 01three
times. ThiS. in turn . drives 8 voltage doubler recn­
lier comprising 0 55 and 0 56. The basic level 01
Ihls recuuer cm::ul tlS main tained at + 3 V uSing
the zener diode 0 54 This means Ihat a voltage
0' + 3Vispresentattheanodeo' 055 whlchwl1I
be driven towards negahve voltages, The control
voltage ISavailable directly at the gate 2 connec­
noes 01 T 52 and T 53.

The required csceeicee ere actuated by shorllng,
or opening a groun d contact, and their output
signals are combined at a lurther gate.

The sqoarewave signal 01 11 V (peak-Io-peak)
drives Iranslormers L 51and l55 via a voltage di­
vider. In order to gen erate the operating votlage
lor Ihe carrier osci llator. diodes 0 51 and 0 52
combine the transml tllondreceive voltage so that
an additional, con tinuously available voltage IS
not required

2.2. VHF-BOARD DC 6 Hl 010

The cirCUit diagram 01 thiS module is shown in
Figure 4; all component numbers are less than
so

2.2.1. Tran smi t Path

The opera ting voltage + U.. SWi tches diodes
002,004,006. and 0 08 to cond uct. The trans­
format ion link comprising 100 pF and l 01
matches the crystal i llter to the input 01lhe 9 MHz
ampll her equipped w.th T 01, At the output 01the
crys tal Irlter, the Impedance is translorm ed to 50
n With the aid ctme 39 pF coupling capaci tor,

The ring mi~er M~Ol converts the signal to 144
MHz. The mi~e r is 'ollowed by a two-stage band­
pass tllter and two ampli fier stages With inter­
mediate bandpass filter and PIN-attenuator The
PIN-attenuator is opened in the transmi t-mode
With the aid 01 d iode 0 12.

The signal ISpassed via a resonan t ctrc uu com ­
prlsing L 10 and con nection poin t Pt 105 end
leaves the trMsmlt amplifi er at output HF·TX.

,

In addi tion , Ihls voltage is crcroeo by two and
dr ives a 'urther opera tional ampli lier that gene­
rates the control voltage lor the PIN diodes
(Pt62). Its operating poin t and thus the threshold
01the PIN-cont ro! can be varied With the aid 01
trimmer R 52. The empnner output can also be
used 'or driving an S-meter via ccorecnon poin t
Pt61 The 20 kU trimmer potentiometer is used
'or adju sting the zero point. and the 47 kll
trimmer is used to set the lull-scale value

2.1.3. Carri er OscUiat or

The eubcemer lor Ihe uppe r and lower sideba nd
IS generated In a quadruple NANO-gate (I 53).

30

2.2.2_Receive Path

The ope rating voltage + U~. causes diodes
o 01, 0 03, 0 05, and 0 07 to conduct so that the
VHF-signal from input HF·RX can pass through
the two-stage 144 MHz amphher With PIN­
attenuatot This ISfollowed by 'h e bandpass filter
comprising l 04 and L 05 and the mixer that con­
verts the signa l to 9 MHz . The output 01the rmxee
is terminated by the input impedance 01 the 9
MHz ampnner.

Al ter the Signal haspassed through the ampli fier,
It is led via0 03 and lhe «ansaormancn li nk ,com­
prising L 01 and the tOO pF eepacaor. to the
crys tal filte r,
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C03:

L01 ,L03

C01,C02:

T01 - T 03:

T 51:
T 52, T 53:

t 55:

051,052:
053:
054:
055.056:
Crys tal IiIter:

L52 -L 54 '

154 '

L51.L55:

Relay :

151.152:
153:

4 pes. PTFE leedl hroughs
1 melal case. 74 x 148 x 30 mm

All other capaCIIOl"S: cerermc disk types 10f

2.5 mm spaci ng
All resis lors lor 10 mm spacing or smaller. (some
resiSlors are moun ted verll cally) ,

RS·12 Vor RHO· 12 V
(National)
J310 (Siliconix) or BF 246
40841 or similar OG·MOS
FET
S042P (Siemens)
HEF 4011 (due 10 speed .
no enemeuve possible)
LM324 (National
SemiConduClor)
LM386 (NaliOnal
Sermconductcn
lN4148.1 N4151
C8V2 zener diode
C3V3 zener diode
l N4148,l N4151
SSB , wrth carrier crys tals
type 9M220 1(Nikko Denshi)
or XFM·9B (KVG)
2 x 61urns double·wound.
epprcx . 0.3 mm ere.
enamelled coppe r wire on
toroid core R6, 3N3O
(Siemens)
Special COil set type 5138
(blue/red/While)

Ceramic disk capaCllors: 2 ,5 mm spacing
100 nF ceoecuore (2 pes.): 5 mm or 7.5 mm
spacmg

Polarized capacilors: renterumelectrolyti cs.
drop lype. 16 V

2 pes trimmer potentlomelers 20 kOhm : round
types, apptox . 6 mm dia

15pes. feedthrough capaci tor! lor solder mount·
ing . app rox 2,2 nF (value uncriti cal) . shorl
ceneeucucn :

a,
COMP O NENTS

2.2.3. VoUag. SI_blllza lion and PTT·Swllch lng

Transistors T 04 to T 06 term a '.'oltaga stabilizer
circcu lhat is driven wllh a voltage 01 + 12 V to
+ 16 V The internal operallng voltage 01 + 11.5V
is provided at lhe output . The ci rcuit can be
shorl-c ircui led but requires a diode (0 15) to
actuate. The operating voltages lor trenamrt and
receive are selected by the relay, whiCh ISeon­
lrolled Irom tne PTT-conneclion.

T 04:
T 05:
T OO:
0 01 - 008:

009 -011 :
0 12 -014:
0 15. 0 16:
MxOI :

L 02:
L04,L05:

J310 (SiliconlJ() poSSiblyarsc
BF246
BO 138 (Siemen s)
BC 4 15 (PNP)
BC 4 13 (NPN)
BA 282, BA 244 (swllching
diodes)
BA 379 (PIN. Philips)
l N 4148, IN 415 1
C6\'S (zener diodes)
IE·500, SRA· l
or better: SRA·1H
or even better: SRA·3H
Special coil set. type 5138
(blue/redlwhlle )
120 t'H miniature choke
Arr-ececed coil s I rom 0,8 mm
d18. silver -plated
copper wire (see drawing),
7.5turns on 6 mm termer.
coil lap: 1.25 lurns Irom lhe
cold end

L 06, L 09 ' 2.7 J,H mtnlature choke
L 07, L 08. L 10: Special coil set. type 5118

(silver ·pla ted)
Ceramic minia ture spindle
trimmer 6 pF (Philips)
16 mm piece 01120 Ohm
balanced cab le (see f ig . 4)
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