ZODIAC

ZODIAC COMMUNICATIONS

FA/MA-81/161 General Uescription

Introduction

The Zodiac MA-81/1061 are mobile transceivers tor simplex operated FM radio
communication in the 08-o8 MHz and 146-174 MHz bands.

The MA-81/161 can be delivered in a choise of channelspacings between 50 -
12,5 KHz, and for both versions there 15 a choise of RF power outputs between
1 onds e

Construction

: The MA-81/161 are intended for dash mounting 1n a mounting bracket, and
- operation by direct control of the control elements on the front plate.

The solid-state circuitry is built up as functional nmodule units for ease in
service.

The functional modules are contained in a steel plate chassis. The chassis

slides into the cabinet from the front and is held in place by a screw from

the rear of the cabinet. The cabinet is made of an extruded aluminium pro-

file.

A type plate located on the cabinet states the type designation of the transceiver
showing the service for which it is intenced.

-
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General specifications

Unless otherwise stated, specifications are based un the measuring methods pre-

scribed in CEPT recommendation T/R 17, and annex [ and 1I.

Figures in brackets are guaranteed values.

Frequency Range

MA-81 : 68 - 88 MHz
MA-161: 146 - 174 MHz

Min. Channel Separation:
MA-81/161: 25 KHz

Frequency Deviation
MA-81/161 : + 5 KHz

Frequency Stability

Meets government specifications

Max. RF Bandwidth
1 MHz

Zodiac Communications ApS

7odiac Communications Center Aboulevarden 13

S¢gnderborg Landevej 07

Number of Channels

Max. 16

Antenna lmpedance

50 onm
Temperative Range
Logh%i. & 807

Dwmenswons

250 x 190 x 66

Weight

22890y
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Transmitter Specifications

RF Power Output

05, 5.0 6, 3.1 M,
adjustable

Type of Modulation

Phase

AF Resgonse

6 dB/octave preemphasis,
300-3000 Hz
+ 1/ - 3 dB

Modulation Distortion

3% (10%)

Modulation Sensitivity

2 mV

SJELLAND: Zodiac Communications Center
JYLLAND 2

Zodiac Communications ApS

AF Input Impedance

600 ohm

Adjacent Channel Power

75 dB (70 dB)

Residual Modulation

50 dB (40 dB)

Spurious Emission

Max. 0,2 uW

Harmonic Emission

Max 2 uW

1960
S¢gnderborg Landevej 67
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Receiver Specifications

Sensitivity
0.4 puv (0.7 uV) e.m.f.
for 20 dB SINAD

Adjacent Channel Selectivity

80 dB (70 dB)

Intermodulation Response

75 dB (70 dB)

Blocking

Min.

90 dB/uV

Co-Channel Rejection

- 6 dB (- 8 dB)

Sgurioué Response Rejection

75 dB (70 dB)

Conducted Spurious Emissions

1 W (2 n)

SJELLAND:
JYLLAND :

Zodiac Communications Center

AF Qutput Power
2 Win 4 ohm

AF Distortion
% (10%)

AF Response

6 dB/octave deemphasis
300-3000 Hz
+1/ - 3 dB

Noise and Hum
50 dB (40 dB)

Aboulevarden 13 1960 Kgbenhavn

Zodiac Communications ApS S¢nderborg Landevej 67 6300
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Power Supply Specifications

Supply Voltage
10.8-15V, 13.2 nominal

Current Consumption

132N
Stand by: 0.2 A
Transmit: 4 A

. Receive, 2W AF output: 0.5 A

~
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Circuit Description

See Block Diagram, Dwg No. 7230-6 and
Wiring Diagram, Dwg No. 7230-39.

General

The nominal 12V supply from the battery is applied to the 12V supply pins
in the multiconnector P1. The supply voltage is via the UN/UFF switch fed
to the transient filter which also contains a protection against incor-
rect supply polarity.

The filtered battery voltaqge is applied to the transmitter power ampli-
fier and two 10V requlators which supply the transmitter and receiver sec-
tions.

The ihcoming signai passes through the antenna switching unit to the in-
put of the receiver.

In the single channel editions of MA-81/101 a crystal controlled
oscillator is incorporated in the transmitter section. Similarly, a sing-
le oscillator is provided in the receiver section.

Channel switching units are fitted in the multichannel editions of MA-
81/ 161 and are controlled by the channel selector.

The audio output from the receiver is applied to the loudspeaker. The
output level is adjusted by means of the volume control.

The SQ TEST position of the ON/OFF switch is provided to override the
squelch function of the receiver.

As may be seen from the simplified block diagram, the receiver output
signal may be connected to a tone receiver used in selective calling sy-
stems,

The modulating signal to the transmitter is derived from the microphone
via the tone generator for selective.calling, it fitted.

During transmission of tone calls the microphone will be switched off
automatically so that the transmitter is modulated by the tone signal
only.

The transmitter is keyed by depressing the transmit button on the micro-
phone. "his will block the receiver and cance! the blocking of the trans-

mitter voltage requlator. When the transmitter voltage reqgulator operates,
supply voltage is applied to the transmitter sect.on.

The "transmitter on" condition is indicated by the transmit indicator
lamp.
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Receiver
The MA-81/161 receiver 1s a double conversion superheterodyne using
intermediate frequencies of 10.7 MHz and 455 Kz The high RE sensitivi-

ty characteristic of the rcceiver is provided by the Tow noise RF ampli-
fier.

Adjacent channel selectivity is obtained using a 8 pole 10.7 MHz crystal
filter.

When more than one channel is required, the transceiver will be provided
with a channel switching unit.

The receiver comprises the following subunits:

Antenna switching unit LPF 72310 (2 m)
LPE 72310/4 (4 m)
RF-unit with 1. mixer and X-tal filter RF 7231 (2 m)

. , RF 723174 (4 )
IF-unit with 2. mixer, 455 KHz IF-amplifier, LBl 239
limiter, detector and squelch circuit
Oscillator and multiplier XR-7234 (2 m)

XR-7234/4 (4 m)
AF-amplifier AF-7333
Channel switching unit:
Maximum 2 channels ES7531i6
- 6 - LS 15315
R - CS 74313
- 16 - CS> 76319

Signal Path

From the antenna switching unit the input signal is fed to the RF-unit.
After passing through the preselector filter the signal is amplified by
a low noise dual gate MOSFET-transistor. Before applying the amplitied
signal to the mixer, the signal passes throuon a filter consisting of
three inductively coupled tuned circuits.

The mixer is a balanced broadband schottky diode mixer.

The mixer output at 10.7 MHz is amplified by a tie!d-effect transistor and
passed through a 0.7 MHz crystal tilter which provides the channel selec-
tivity of the receiver.

This approach has resulted in a high sensitivity and superior blocking,
selectivity and intermodulation characteristics o the receiver. The RF-
amplifier, mixer, [F-ampl-fier, and crystal filtcr are contained in the
units RF-7231 (2 m) or RF-7231/4 (4 m).

Zodiac Communications Center Aboulevarden 13 1967 apboenhavn Vo 01 - 357373
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2.2 Injection

The Tocal oscillator signal is generated in an oscillator operating on
the fundamental frequency of the crystal. The oscillator operates within
the frequency range 11,275 MHz to 13,608 MHz for the 2 m edition, and
14,325 MHz to 16,125 MHz or 10,750 MHz to 12,8833 MHz for the 4 m edi-
tion, depending on the crystal frequency used.

The signal from the oscillator is applied to the multiplier chain,
consisting of three doubler stages in the 2 m edition, and two doubler
stages or a tripler and a doubler stage in the 4 m edition. The output
frequency is thus 12 times, respectively 4 and 6 times the fundamental
frequency of the oscillator.

The multiplier stages are coupled by bandpass filters consisting of ca-

‘ pacatively coupled tuned circuits. The filters attenuate undesired fre-
quencies generated by the multipliers, and prevents these from reaching
the mixer stage.

The injection signal is 10.7 MHz below the received signal and is calcu-
lated as follows:

f.~10.7 :
fx s - MHz (2 m edition)
: f_ - 10.7
fx = 7 MHz by fa greater 75.2 MHz or

f. =10, 7
—517;————— MHz by f, below 75.2 MHz (4 m edition)

The oscillator and the multipliers are contained in the unit XR-7234 (2 m)
‘ and XR-7234/4 (4 m). When more than one channel is required the transceiver
will be provided with a channel switching unit.

2.3 Intermediate Frequency Circuits

The 10.7 MHz first IF-signal from the RF-unit is amplified in a single
IF amplifier stage. It is then applied to the 2nd mixer stage, and con-
verted to the second IF signal of 455 KHz.

The injection signal to the mixer stage is generated by a crystal con-
trolled oscillator whose frequency is normally 455 KHz below 10.7 MHz.
In instances where a harmonic of the local oscillator coincides with
the frequency of the received signal, a crystal oscillator frequency of
455 KHz above 10.7 MHz is chosen.

In the first case the crystal frequency is:
10.7Mhz - 0.455 MHz = 10.245 MHz.

' In the second case the crystal frequency is:
10.7MHz + 0.455 MHz = 11.155 MHz.

SJELLAND: Zodiac Communications Center Aboulevarden 13 1960 Kgbenhavn V 01 - 357373
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The second intermediate frequency signal from the mixer stage proceeds
through a bandpass filter consisting of two capacitively coupled tuned
circuits, and is then applied to the integrated IF amplifier, limiter,
and phase detector. The detector is of the balanced quadrature type, and
it provides efficient rejection of any amplitude modulated signals that
may be present.

The detector has only one tuned circuit, and is simple to adjust.

24 AF Circuits

The demodulated signal is fed through a deemphasis network to a single
stage AF preamplifier. The amplified signal is passed to loudspeaker am-
. plifier, and to a buffer stage, feeding the tone receiver.

The loudspeaker amplifier amplifies the AF input signal to an output le-
vel of 2 W into a 4 ohm load.

Manual gain adjustment, and thus the loudspeaker output level, is effec-
ted by the volume control on the frontpanel of the transceiver. Electri-
cally, the volume control is connected between the preamplifier and the
loudspeaker amplifier.

The AF output stage consists of two complementary power transistors ope-

rating in class AB push-pull. Negative feedback is employed to improve
stabilization.

2.5 Squelch Circuit

The squelch circuit is operated by noise components contained in the de-
modulated signal.

. The AF signal from the detector is passed to an active highpass filter,
where the noise component of the AF signal is filtered out. After passing
a single stage noise amplifier the noise signal is rectified and applied
to the switch circuit which controls the electronic AF switch in the in-
tegrated detector circuit.

When the noise level exceeds a certain value, i.e. when the signal to
noise ratio falls below a certain value, the switch circuit is activated,
and the AF output is switched off.

The switch circuit is also activated by the T/R switch, blocking the re-
cejver during transmission. In conjunction with a tonereceiver, the
switch will operate the "engaged" lamp when there is traffic on the
channel,

The squelch sensitivity is adjusted by a potentiometer located at the
input of the active highpass filter.

. The switch can be blocked manually by means of the SQ TEST button on the
frontpanel of the transceiver, thus overriding the squelch circuit.

SJELLAND: Zodiac Communications Center Aboulevarden 13 1960 Kgbenhavn V 01 - 357373
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Transmitter

The transmitter is phase modulated.

Its output frequency is 16 times the

oscillator frequency. Phase modulation is performed at the fundamental

frequency.

The transmitter comprises the following subunits:

Transmitter multiplier
Driver
RF power amplifier

Modulation amplifier
Lowpass filter, antenna switch

Channel switching unit:
Maximum 2 channels

. 6 %

RSN - -

T - -

AF-Circuits

XT-7237 (2 m)
XT 7237/4 (4 m)

DR-7236 (2 m)
DR-7236/4 (4 m)
PA-7235 (2 m)
PA-7235/4 (4 m)
MA-7238

LPF 72310 (2 m)
LPF 72310/4 (4 m)

CS-75316
£5=7531h
CS-74313
CS-76319

The modulating signal from the microphone is fed, through the tone gene-
rator, if fitted, to the modulation amplifier where it is amplified,
differentiated, filtered, limited, integrated, and filtered. The modula-
tion amplifier transforms the microphone output to a signal suitable

for the phase modulator, and limits the signal amplitude so that the ma-
ximum permissible frequency deviation is not exceeded.

The modulation amplifier is designed around an
array, containing 5 equal transistors.

integrated transistor

The signal from the microphone is preamplified by a low noise AF-transis-
tor before being applied to the first transistor of the array. A high
degree of negative feedback ensures constant gain of the preamplifier.
Before being applied to the first active low pass filter, the signal is
passed through a differentiation network consisting of an RC combination.

Then the signal is applied to the amplitude

Timiter.

This limiter has

been provided to prevent the modulator from being overdriven. For normal

deviations the limiter will be inoperative.

Before being applied to the phase modulator, the modulation signal is
integrated by an RC combination, and filtered in a splatter filter which

has been designed as an active pass filter.

A potentiometer located at the output of the modulation amplifier is used

to adjust the maximum frequency deviation.

Zodiac Communications Center Aboulevarden 13
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LR RE. Cirvcuits

The fundamental RF signal is generated in a crystal controlled oscillator
contained in the transmitter multiplier XT 7237 (2 m) or XT 7237/4 (4 wm).

When more than one channel is required, the transceiver will be provided
with a channel switching unit.

The RF signal from the oscillator is applied to a buffer amplifier, then
to the phase modulator, followed by the first multiplier stage. The buf-
fer provides constant input level and correct impedance matching.

The phase modulator is performed by a varactor tuned band pass filter
producing a large linear phase swing.

From the modulator the signal is fed to a multiplier chain consisting of
free doubler stages. The multipliers are coupled with double tuned band
pass filters having a close to critical coupling. These filters limit the
bandwidth of the transmitter multiplier and attenuate undesired harmonics
generated in the frequency multiplication process.

The output from the third doubler is applied to the driver unit DR-7236

(2 m) or DR 7236/4 (4 m). In the first stage the input signal is doubled.
The transmitter output frequency therefore is 16 times the crystal frequen-
cy. The output is via a capacitive coupled band pass filter applied to a
buffer amplifier. Through an inductive coupled band pass filter the sig-
nal is applied to the output stage of the driver unit which raises the
signal to the level required by the RF power amplifier. The nominal out-
put power is 0.5 W into a 50 ohm load.

The bandwidth of the transmitter and thus the maximum frequency spread of
the channels is determined by the selectivity of the driver and multiplier
which is 1 MHz.

The driver and RF power amplifier are protected against high temperatures
by a NTC-resistor mounted on the heat sink of the RF power amplifier. The
NTC-resistor controls the power output from the driver at high tenpera-
tures, thereby reducing the dissipated power of the RF-power amplifier to
a safe value.

The RF-power amplifier PA 7235 (2 m) or PA 7235/4 (4 m) contains two tran-
sistor amplifier stages. The coupling between the stages consists of tuned
matching networks with low lcaded Q values. It is a high efficiency class
C amplifier with a maximum power output of 25 W, and it withstands all
load conditions in the normal supply voltage range.

3.3 Antenna Circuits

The signal generated by the ftransmitter is passed through an antenna relay
and a low pass filter to the antenna.

The low pass antenna filter is a 7-pole Chebishev filter having low inser-
tion, loss, and ripple. The filter attennuates signals at undesired fre-
quencies to an acceptable low level, e.g. harmonics of the transmitter fre-
quency.

SJELLAND: Zodiac Communications Center Aboulevarden 13 1960 Kgbenhavn V 01 - 357373
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4. Power Supply

The MA-81/161 1s powered directly troum a 12V car battery. The nega
tive battery terminal connects directly to the cabinet 0t the transceiver

A transient filter FU-72311 is provided to supress noise and transients
generated by the vehicle's electrical systen.

A reverse biased diode connected across the output terminals of the filter
protects the transceiver against danage caused by incorrect supply polari-
ty. Incorrect battery connection will cause the diode to conduct and blow
the fuse fitted in the filter unit.

The output voltage of the filter unit is applied to the driver, the RF
power auiplifier and two identical voltage regulatur circuits contained in
the unit PS-7£39 which deliver 10V stabilized supply voltaae 1or operating
the transmitter and receiver sections of the transceiver

The voltage reqgulators are protected against short circuit by limiting the
maximum current to u safe value.

With the transceiver in the stanc by or receive condition the operation of
the transmitter vo. tage regulator is Hlocked. [f the transwmitter is acti-
vated, the blocking function wil! be released, and the transmitter will
oserate. '

*

(! Kphenbayn -2V 00025 355573
Grasten 04 = 651371

SJELLAND: Zodiac Communications Center Aboulevarden 13
JYLLAND : Zodiac Communications ApS Sgnderborg Landeve]j 07 6 U



9-05zL ‘ou *3mg
"3TUn OTIpeI 23yl

103 wexdetp Y201d

UoIsIaA J3jaWw -y Ul PAST 4 4

UOISiaA Jaj3uw-9 Ul pasn jou

*
jno
3uoys0i0Qg ¥/ 4no bg
,»mw.w~m.0w7n\.,,
D s it bt Rttt ok o e s e S ot S Y b6a; pudds
] '
¢ '
1 103330 yaims [ 1
1340 ! | g—
¢ L v yrjanbg yajandbsg PR e ]
' ZHASSL L H
} / ZHIW S72°04 '
Il 1
g et o omerody " “ R R R IR R T L re AR S R et (el a '
' ' ’ ' 7 i
“ " ' . _ V[ o 19wy Vavm i
T.i A T V A sis- |e SRS s ¢ 1 T2 777 . : o -3 i w \/\A s :
Bl ' ' oydwaag 1dwo - 41 : : Y 109 Jr\r\ ﬁ ;
Shlkess i ot ) “ " ||||||||||||||||||||||||||||||||| i N ‘lr;x ||||||||| by 2 = gwmﬁfz«vxnnuuu|.,|y s w\ O
1dwo -3y s 6pn -47 HUn-J1 7190 -30

_\ T34/ — Sis- |

Oll! v L] SisSOYd ssodmoT L v oydwaap ssodmoy

. -waaiyg A1)y s33dd 1) iy
PRIV
!

i Zx zx z- ' : : C Soi
Hm v pow v s v e v v " ! L v s : oltl*) e
| 0x  p—>» — — lad = M\ | 7 — > v L o
' ' i
A -asoy o 12" i) PP v sl ETR NaY ol i
] ' et TR v !
R RIS E i - B ST AoV Sy TR S o R s SR UL et 1 IS XL S Nl SRR i SO LR oo R G ' | P ik fy SLEGRE s St O ' | AR IR e e ‘
x] FERYITs ] ity -yd 43)jiysodro ]
jdwo samoy 13}1';Ss0d~M0]
e e T e i L

9



65-0€Z. -ou *3mQ

/T9T-VKH omt o0s soc o0e
\.Hw VI ugzL-n4 o€zL-YH EEEL-4Y s€24-54
o Eant 9 SV EZ T30 BT L8 L E A
L -
8 S, e, T AN S 1 1T A A
7 [ %) /1)
o © | o A N o o » =3 TS| 3
SNSINENE SR B g R ISR BEISE
MEENMNAIE NN L X N SNINANEHEN
NNNSNENN S R = m ~ SNSRI MM
N
> —
YI;!‘R - wsSuDi1) WOy
SEBHTL ¥ i @ K ddng
z o
W
ﬁ f vl.lk.. pub *
y . ¥/l
SIEI00Z ﬁ 14 f.]
Latwsuoy . 2T @ AAELGER e - » 2 Z r\ \ VBB PEDOP. |or [Pu0 q :
743 S Z/750% L] S bty
78 700i1 - 8¢ ( [ ( 5 Yy 71700 4 g EAESCS
‘LTA.m pub ‘saxpeds
7L IR TSN UrASEL”
. /o 5 N.MM‘WM w doss[Aued-3g
] e gre g [e) A1ddns
153 bs o " » R L (-) punosg
uge -—— o e
' £ L.
o : 2 21218k I8 s 1d
i el _ NNERN R
oL rpt 027371d B w/..w.m.u S
~
A 3 O D O SRR ST B L
787id n < = e |!|.@ oy
HI 8 8 8 813 S B
(& B A > N JIN, 13 25y P4} I Dol ™ rr
~ S b NN i !
> o o “ﬂ._ NN «{ a I
. d9mod, I t1-4 =
0 J O P A A%
TR 70011 5 e 48 e iEat s 11
Z i L9 S Z i ¥ E £ 9 r¥ ez
' s ‘ t S L~ [
. “.w.:ow _#pos 7D : z -t
(2.4
o007 00 00i 00¢L 009 00s 000!
APID IO MM \E s&\;EonSu W} N0 7624 ¥ X kA1 1€2L-4% LE2L1X 9€2L-HT SEX - Vd oze id 1
r]\.v - e . -

:8p03 UoIDUYSAP DM

SN




1 6-0SZ. ‘ou .M3Q oot 0002 008 006

hezL-ny ozZezi-n1 QEZL-VAN 6€ZLSd

QSA] /957, S5 Ty

7 €24 e L 9Ss Y €24 9§ m Z - L 9Ss k4 € Z .
4 . .
A 17 11 ! 11 19 A
#p0o3 J40j0> ttk\ ou c.i\ {1vauodwos s0jou ¥30)8 WW AV\ Wr m
' @p0I UOHDUIISEP Buim I~ o In O (o |- v ~ © N 2 = SIS
[~ IN b= gl oy - | =~ g =4
 ssoN N ./m NS m NS BBRR S I8 S S BB S [8
PREARRERNR DI EoR NN i Bl REREININ
//ZSH?)- < N ] ~NR R ” ” N AN ./.WM“.U/
NI B N Nmee IV N 32 N I S O i
“© © n
” a -
ot m\:\\g ey [T TR
= o
M %
=l
S 7
L ) o
VALY UV WAL i 200 D) )07 or
e T (( [ a8 a6 "
. \E]
3 pus g3
a Ut ASELe
. A19dns gy |
(£} L
M 3 Wm = e punosg
N > N S MI Y
N e RI2]2 KR
ho N A in N id
Nl e
H| g 3
]
R o, RE 2
~
9 N ~ ~ I— v
O 2y © v
f : IV 1Y Y Y1711 e
295 € i 7 & ¢ s 75629
] s 3 b Se} o Eo—
e ' z ;
00?7 o0z 004 00¢ 009 00S 0001
{2w) (27} (v () (tvw) (71
V€ZL-YX 2eze J1 sE2L-38 LEZL-1X 9€2L-¥a S€2L-vd 0LE2L-FIT




8-0¢27¢L

‘ou *3m(Q

§7-714
22 448

cou oziL 200 00¢ cos
WHOHl\w.ﬂwlé “EZL-nyg 02ic-y1S 8€2L- YW €eeL-9v 6€2:-Sd
9s v €z a e %y 00 sorce 95 €21 [ S t9s 7 € Z.
4 A 11T TR A 1 11 J1°\1 { 11 4 A1
Asii w28 sl vl to uig [(1uaLodwod Jo) ou ¥30/g T 1 fe T 7 7
“apo> uonduIsep siim mmmWMW 1 S W m P ! JW = mm WW vWWW A
si0n b B 9 Md & R m S _awnjop E E LERRE kS M
SEEFFEFF FEEEE B BFRER FEE B FEESRIEPER
.. i o |
i . b _
727 a _ | | .
e ® | AT b
e i ; i ! {
+ i i h i ~ ; m !
vutsmroi: I44 ! fffrr(ﬁﬁ ﬁﬁfrﬁr \ ﬁﬁﬁ rf ﬁﬁ e ; \Nf \ kL v \\k
_— A ﬂ (((((( ( ﬂ
hlg\
50 b5, ' '

=T

a0

LU L1474

T7Z700T

TR

i/

- wsudsy Buo;
. Jxe Aodng

wioyy

wiDiy
pub - -

¥/

quz rme]

pub

\

Wdo . o
iencecs
pub .axpecy

11

ViASEL”

75

O Q WWw I

do.s | Aw®3- G
(+) Argdrg

-

Il
. I N | D] NTTT
M s Z € 2t b4 € P4 '3 9 z rs €)Y
i s ; i So L. €0
-6~ : '
00y oo 00 00¢ 009 00s 000
IR IR4] v} 11 () 1y}
YETLwX E2L-41 2L LC24-ix 9€2L-¥0 SECL-vd 0K2L-4d

STTTTTS

(-] Pno.g

(L

Q




£9-0€ZL ou bmg
8uo}-G 9)IqoN

,woJboip bunqo)
scusnbes apo> w0} § ey

SNOLLYOINNWINOD-OVIA0Z v B .

3pad JOjOd !..i\ ‘ou urg

oy dnoug 104 Ao uilg) —— - —— | “ou ueuodwos Jo)xy30)g
1/ dnaug yjim UOCHIBNDD ON X 7 8p0J UOIJDUIISED UM
Z z
Asy ,© y .
weze-nq s 5, C26LL-aMS | TESL-LL oezL-vm eeeL -4 $-6€24-5d
ooit wrese ¢ . oon oos oot 008
s wunupnna
0 o~nSgnssy
9s 1 €2z wo Y SBID o me 9 SN QAUGERL 9S5Y EZ14 c9sr ez €z 1 ¢ 9 s 1 € 2zt
A/ ° I A AT A T 2101201 2t Y 1111t 1! 1222 A1
[ T [ )
3379773 , L PERikRg R asEakhl 5l 5 &R BE B s hEEBEERRREER
ElIERRERE 8 83 [518 mmmww;,un;uu, ERREE ERE REESRE EE PE B = 2 ~EREEEERERRR )
BISERRERE ml ..... mmmmm SPER RREEEEERFFR mm mT ~E BE P R & 2k .
NN — SlalRE [ HE e . S s
" _ _ _ _ _ o) -y  ix0Mradng
. “.laﬂg— won
o . A o
JUH J .
1 i
20 L\ \ in C C 3 { \ b -
T ﬁw 7 < 7 'S — y ra o
. 19npeds
» pub “iaxoeds
Ve _ - waAsE.
5 a douy2 | avo3-20
_ _ _ _ _ ~ _ P00 - : m: T\:i!m
| F 11 purasy
= zRIEEES EN AV 2 N3 3
: ERREEEE B o] FRY - O FE RE RS :
IR S alala|~ o~ = s |12
de RS - p R ,
| = =
Voo I m 8 3 R oy
2 N uN S |2 23 b
L A | o
R RS A ind al &l
aﬁmhmww 3 s b 13 o v { ISR} BRI Veddid
e9sr€21 " L9STE LT oS 7y c9sre ¢ re 2z wxos v € 2z ¢ s e vseezs
v 0 2
Aw/ ﬂo,%wa%fﬁwuﬁwm 3% 1 x ' ‘X [ ' st e =
o @ N q't.! ¢
ooet o | 00st 00y 00z oot 00¢ 009 005 0001
oiesL- w0 siese- 53 v€2L -4x zezs - 91 (2722 cezL1x scze-uo S€2¢-va oueZe- 297

\,\J ] ).J /4(7&3

MYVWNIA ‘SdY SNOILVIINNWWOD-IVIQOZ
*s3utpa
-920xd Te8a1 03 pear ITTIM juawaduriyur Auy°juasuod Ino
Inoy3itMized ut 1o ATroym I9yira‘Aired pityl Lue o3 pa
-soT2sTIp 10 pojurider‘pardod aq Jou Jsnu JUAWNDOP STYL




1140096 duubay
5G-GE T ou-BMG
woiboig burigo)

avidoz

J48ppeday 10§ Ajuo bungpy) ——— —

8p03 J0JOD BJIM | 'OU Uld | OU (JuBuOdwo? o) 30lg
1 8p0od UOHDUNS3AP B3I

nezL-nd 0£€5L -1 QEZL-YW 6€2L-Sd
oout 000 008 006
95 7 €1 2068 LY ST E£21 L9S7ECZ 1 L 9 s 1 £z
) O/ R s PrreoTIIYR OOTY °111°? A S A, A, S A {
_ r Lo (1 (
© [ 2 |2 |@ Q|0 |x N [© | N joo = o [v o o W m N @ 02 |e s N
S S i[RI BRI SIS X8 S S I8 S SRR REREE EBE
= < RIS RIER SIS ARl REERR s s S SRR ERRE BR
> 2 S N SloR Blels ~ ~ REIR KPERER Flo T
el |7 a8 4 s /.9_9 _.m_sw S 3 e o 3 3 = _
1 1 ’
GTET o m“ ...uw
s S s _ _ DIZI000E od !
S S S oN
S S S o o
o
= I = o7
o
\ \ A\ ﬁ\ Z \ AN Z 227 or
o YT (T \ "
1 .u
_ . o3 ‘pub g2
- uASEL
170017 {3
Z_r. Fc o o @ W 6_t fo |~ = ' o) Ajddns go
SIS = HS S S3 SIS S 771006 post
SR ™ NSNS o |2 S N N
NS ~ S bl N N ~ ln S IS S - 4 punosg
~ = = IN |~
~ o = S 1S ©
[} 1 1o Id
[ 1 ]
g Lo s C) w
|| g 3 H
S N 91 RIS er
() | L] £ o R A
]| g il )
ob o oo 3 boeooo b b oo b4 ¢ & ¢ booos £r
e L S jo%20s  Z | L9S7r€E ¢ 7€ 2z joy0s 7 € 2 L 9 ¢ 75€209
X Lo s X Ie ' se1y. co—
70~ i 2® @
008! 007 00z oo ooc 009 00s 0001
QLESL -¥S 9€2L-4X zezL-41 ez - 44 LE2L-1X 9c2L-40 se€zL -vd 0EzL -4d7
€
XYVWNIA “SdV SNOILVOINNWWOD-2VIAO0Z
v *s8utpao

-9%0xd 1e8a1 03 peal [ITM judwadurijur Auy°3UaSUOD Ino
anoyitm‘iaed ur xo A7roym Iayitra‘Aixed pityil Lue o3 pa
-soTdsTp 10 pajutrxdazr‘patdod 8q 30U ISnW JUSUNDOP STYL




£9-0€2. ou bmg
8uo}-G 8)IqoW
wp4bpip buiqgo)

SNOILVIOINNWNOD-OVIA0Z

aouanbas apo> auwoy § ay

vo buipuadap ‘g - | ud 0} pajauuo) *
3p0.10]0d UM [ Ou ulg
110y dnoig 104 Ajuo buligR) —— - —— | ‘ou(uauodwo> o) x20)g
11p9 dnaug y3im uolIBUWI ON X 13p02 UOIJDUI SAP BJIM
T T
z z
Assy € v
tezL-ng ms 5y €Z€LL-dWS | THESL-LL o€z -vW £EEL-4Y S-6€2L-Sd
[ oott vnese g o oon 00¢ o0e 006
Jusuos s wuonnuon
0 PR - R
BT s 7 £z oot S®NDND o7 sigi 9 St BALKE®L 957 €21 L9sTECZ z ¢ 9 s 7 € zi
9 999 9e ° .
/ ! 1T A 21T A T 21010 21 21y 111! ! 1A 22 A1
o3 T Sérrioost | ﬁ — HnL A _,.ﬂ _ T_ a 2
: =hnpllvvzlslsRelels bz vin v Sl= N o i3 NN A s | = e R PRIIR
~TT700% = gy oy = 15 BEREEREERERERSEERRE B3 BERES R BE E s I3 =[S SIRERIR
EFRRERRR 3 2ER| BRREELEEREREESRESREE S5 KRERE S S = |2 SEE[E PISEERIS
e ESRREREE  BE S| ERREFERIEFERRERRPIFF BRE FEREE EE BE F S REREERERFRFR
°r eZitioon FIRRRISS KR S {2 wum S S 515 S NS IS
NN SISIS) |8 ' [ v . pus
= _ _ _ _ _ 1xe A1ddns
w oy
- Ca . pu6
pus” -
_ _ _ _ ; g 471
\ \ “ . L (J VDDA ) b, (T \ pus' -
[ I pr
K pub “saypeds
v ' " _ | o SEl-
Wil 11610, - ' SIS Es-u\wo“ma
g ZINTId =k TS ' L:..tw
- wmvse: Vo " Lo le R or N AN v
zs °7 0071 NNAN S = S |3 2 Rz |2ls g vy
—_— < = SI S Ead = = S = id
- _w_mm_m _w BIE[[2 i@m H n 88 KIS ,m._m 5
SRR 205 5 5[ 2 Bl & RSN R N
TR T T FT O Al 2
is9)°ds | 3 E I3 4
Jomog R ] m m m S N (d
40 m [ N 2UN == P40 A -
] 3 T AT IF e
HE [ \\ &l allhal
sbddd ! . . i ISR Y) i1 Viddd
9957z eL957¢ ¢ i s 2 t9sre 2 ve ozt waos 7€ ¢ s z¢ 75€29
220 ' X ' ' s o X o
70 t z
oosL oost 007 00z oot o0¢ 009 o00s 0001
somod o1€5L- 4O SIESL-$2 2L -4X 262041 162428 ceze-1x 9ezL-¥a s€2L-vd ouezL- 341 .
<
AYVWNIA °SdV SNOILVIINNWWOD-IOVIAOZ
*s3utps

-920xd Te8S7 03 peal [ITM JuswaduriFur AUY° 3USSUOD Ino
inoyitméared ut 10 A1roym 1syito‘A3ied pityl Lue o3 po
-SoTdsTIp 10 pojuridex‘patrdod 9q 3JoU IsSnu JUIUNIOP SIY]L




8zevy 49V

ENER )
1052096 S 19L/SL8 VI
8pod 10j0d alIp [ "ou uld / (juauodwiod Jo) ou 3d0i1g
WYNOVIO ONITEVD / \.88 UonuNsap AlA,
210178 | oPq ‘ajoN
Juoy avidaoz
NHr | ubaproasarow| 10N
001 0ziL 008 00€¢ 006
LLEZL-Nd 0214-¥1S QEZL-VW €EEL-V 6€2L-Sd
96 7 € 2\ 8L LG ELA LLOLG 8 L9 S TE Z | 95 762 1 € 7z LSS 7 € 7.1
9 9 L [ ] p [ ] q L] L q
A 4 R\ , I1°3 ] 4 i
/T & o Y % o, .
o o d 9 | wl 9 = RS S & 2 A& 0f © o
4389 yT o S939Y Y484995] 938 ¥ g e/ § S s EEREEERERE
cEEEEERE 223999 33Ig938 8 g s & g s EEEEEEEEER
N3 a9 n dalald S a8 &2 S S = m ~ oA Eal oI

200/2/9

Q
O
o

CALL

ZIZI021L )
oY
™)
) ed
1 I I
10474 W v

el
. 3 YL
= ' SR06 , )

STVE) 191
%IN\NBNK \ L\ N L ¢ \ N O N O ¢ L UL y, y. \ \ ﬁ 2 2 J 2 J 2 2 27 CEv4% _.c.E._cao‘z
2 > G G Gy e o P> > aue 7 a H| ubis ydoioiy

" Sramoor .\w\éﬁg,_\ *d o
_ e 3| 'ON9 uouwo)

N Py Addns
VS a 1aans ‘AZL+

- v ‘pug Addng

Z
*—L77002 .
T o 7 ) N0 AZI
had | e g
Fo |
+

Z/and

g ~
o g5 s -
| g8 S I
S | & mg77ﬁm S e
ls | T SRRSO 4 =
Tl < EREEEE: .
7 ZIL7001 o SERISEE T__Gw & o AN 9 @ o
_ ” 3 3 i
b= = S| o r
g § § |@® =
q q

B

900/1/3
1100/4/2
N
Q
-~
210072/~
J

POWER
(W
.
o~
[Ve]
[Vel
\l/
g
q o
r ey o
wn
‘
.
—e—
e
° e
R
w
N
wn
S
T
\'-/
wn
™
~
(Vo]

9ISI00L1
= I Z .l
007 00Z ool 00 009 00S 0001
(1) (71) (1) (71) (91) () (1)
7€ZL-YX zezL-41 €2~y LEZL-1X 9€Z.-¥a GEZL-Vd 0lEZL-4d1

® L @ L



8-0€Z,. °ou -3mQ

ST9T-/STI8-VNW

[e247A 008 00€ coe

LIEZL-NS 021L-Y1S BEZL-VW EEEL-dY 6€2L-Sd

9s v €z et 9T a 0168 L9 STEC 957 €21 €z L9s v € Z.
. . . .
A TAT A J 13 | AN\
apzz 22702 a.ipf ou uig [(4usuodwos o) ou X018 W m rAv D7 A.Au
' ‘apos uonDUNSAp alipm i~ N o[ PPk o v Sl bR N o N ko N CBEREEDR NN o
: o NE IS EEERER SFERRE BEER 5 B R B K TEEEE B8
oN R a KRpPR I © RR M R RRK REK S N o awnjop.| o N KB kx N N
PERERERR NREER K REEEL EEB E R B N BERREREERR
N N NN SRy q ~ N S ko N NN ~
NI S N S A T Pl MER B e R B P S NN L NI
2]
N
K -
.220. 91 I 4
|- wSLDJy 3u0;
727021Z e S| e sicans
oo er 7SRl | oy
773170217 W e
- pub * -
ﬁ ﬁ ﬁ ﬁﬁﬁ S7E 7005 ¥ ) &1
Lwsuoss. 21 WAL AN L\ DAY, \ NN ) )))V Lr |pos -
4 ((((( (( 4 ( (( (( ST H | 2UouIe
VA Z4RV 07474 F Faxcacs
H—> pub .axpacs
T 7T 70017 1 A
1S | AuOS-
5ls BITETIS ] il 96
I BB TTrTS z (+) A1ddrg
1594 bs, H NN I (-) puno.g
B v
uQ e SRR RM 5
\ : o NRvNNle 5 .
110 N R PRRRRKRIS o
: : SERERE R
s “ 3 SERERE 5
N N o 1R
- ko < o |3 iy
H.E & kE E s
J i3 S e S R
S N N 9IN SN N ar
N 2 N NN BT
, 3 N x N Hllb
Ldamog., (] N VF \Au
. \ [N ! I
4 S 7 € ] K € 4 9 4 76 €29
' s ! ' So | .
S-S z !
007 [o]o24 00! 00L 009 00s 000i
(7] (7] 177) (%) (77) (77)
V€2L-8X Z€zL-41 LECL-H4Y LEZL-UX 9¢g2L-40 SE€ZL-Vd 01€24-4d 1




8zcy 49V
311355V)
1152096 191 /18 YW
apod 10102 8_>>\.oc c_m\tcmcootou J0)-ou 2019
WYNOVIO INITBVD 2p03 LOOUNSaP AIM
Z10178 | oieg 13JoN
Juoy aviaoz
NHr | ubaj|roisajow NOW
001l 008 oog 006
11ezs-nd 8EZL-VW €EEL-dV 6£2L-Sd
95 9 €21 95 7€ ! € Z L9s 1 € Z1
L ] q L ]
A 171 11 11T A A
\ \ = ﬂ VALY
oY
oy N w0
3358y o 8 2./ Y o sEEREEEEER
9 /m_ o 18 =N ES 9 T rEEEEREEEEE
Hnmo,.pn. R s & ala o m Y O 23HP1mm.o
S
S
[=}
Q mu
ol
od
oN
oW
o 7
= T 3 YL
MI S/e/00z L J ) ) \ J ) g JJJ) )] ¥ 21008 r|vinias udosdli
ard 4 7 7 H| ubis ydosaipw
@ [ ﬁ ( ZIooe| Y u saponds
197001
B\ooﬁ_ GAJO0E i
- Kdd y +
7007 | b a| Addns a2
TN 2 N0 AZI
- 1 o8
G a o ~ L ov| pug Addng
4 R =
m“\\“ m g 5 id
S ! g 3| o <]
s | 3 2 of Lol & / 2
! 'Um.ln\ L g & g a )
7 “Ziooi 2 EREEE Hiho 4 m o AN = I o) W
~ O ™| o = N r
4 8 g m a| o3 B s f
Ziand =t o 3 . 9
, B L i
32 . IR ‘ \ \ l 'BVE
m ? IR ERER 78 71 7 & ¢ ) z e 78 € ¢
le .S 1 1 S £
7/S10011 9!
708 1 z 1
007 002 oot 00L 009 i 005 0001
{71) (91) () (7) . (1) () ()
IE2L-UX zezL-31 1€2£-3Y LEZL-1X 9£ZL- 40 SEZL-Vd 01E2L-4d

—@- o @ — @




6¢-0£Z. *ou -3mq
/T9T-VW aou o woe 006

LezL-n4 SEZL-VN EEEL-JY 6€2-Sd
/18-VKN

- s 7 €2z 9s5rEZ I € Z L9Ss r € 2z
L
A A ! A8 1 1T A A 11
ﬂﬁ v A ) ma d
= o v N o |v vl
SNINERR $ R R § R SEERBEEAR
NN ENN R S £ NN SRINYNERRS
NNN NN b N W S RBISPRT 5¢]<]-
N
»
o
= ‘wsupdy U0}
g |* “4x@ Xddns
°N
W
. — ‘pub * -
% SIET002 ” U ﬁﬁ ﬁ ﬁ ﬁ P B L
~Jwsuoy .. Z1 ! f/f( . / \ J ) )11 7777/ |, [Pub” .Q s
auoydoJdiw
/9 /0084 w \ ( ﬁ\ \ ( \ ﬂ N \ ( “I 1ayoads
IM pub ‘saxpeds
t4 a UIASELe
2777002 5 > dosys./Au03-9g
B ° S — (+] A1ddns
NY g
1= bs, : 3 281 (%) puneus
uge [Ep— o =
\ H o 39 ol [o 8 1d
) NS N
10 R . N NNEAE 2
! Hrﬂllx s LRISE S IN
s y T N SBR[ N
" [ S vy
7871d 3 = s oy S |3
T__ 8 8 S 8 s S S
1R > N JIN, NN [4+] I D ™ zr
N J N NN S I
N uw__ “ 2y “[s -
. 49mod,,
a AV/ }v
Ry )} \ bl | WiR!
Z 4 L 9§57 Z i 7 € L 9 k4 €z9
' s i ' s, 4~ £l
R Wﬁom _pos 70— ' z [}
X
007 ooe 004 00L 009 00s 0001
P03 s0100 M \...E .t.ns\s!!..ol.au +0) oU og €LY X geeL-41 ezL-48 LECLUX 9€ZL-¥a SEL -vd oKiezL=Hd 1
:8p0> uonDUYSIP SUM
‘qoN




191-/18-VKH
Surrqed 1eUIdIXY

) —

LA2 St rS =
Wb -

(N -

oM = AN
¥ - /
NS
~AZYAY
wsS -

c?

& P2

».A %Wﬂfsy — Jaxd0s uid-y,

o ——s5m7a—

Pod

MOk

MO[ 8K

LELIL

d TS5

wipjy

:
41d

i1
| o

'
~ ] ITIGAT
— R
7r Id W
J9q20s-ui1g,6nd - uig,

. \,\,Q *.J<L

L

N\

e UAAT

- - = v
Sy - M - 25&@
.\?&V\ .\LUH. _ Q m&ﬂu_
- 12283

- - 9)

1]

VL — UM~ 239

- wcf\x.ﬂ
— «u,;i\

© VA Ut\\umﬁ\v\d



I 191-/18-VK
gur1qed [eulalXxy

———
Lo I EE T
d—t—%5"
N &~ —0 '11 = voTe
LEIIELS 7] ] :
w0y - —t — i
R BN S W5679 Ao Eeo.m_ ' / i
7 oy TUIETS R £ LR
5 .
TSI - . LELICI ' '
N B o
: .
H-e —t o ot '
B .
o o z z [ P :
q ot P37 ; _
grurone is7 \ﬁ 7 : ;
E e e : b
o171 e T
ot 7 e
5t xiwn: o205 weg 6nid - uig, il
g0 ppg——0 *
o
A1d3n5 ASEL
jaxd0s urd. gy vvllﬂmﬂlléuco
L
i




Z-1€2L oubmg
(7/) LEZL - Y
J1un - 44

SNOLLVOINNWWOD-0VIa0z

UOISIas SR BU-Y U] PESN JOU 4 4

oisias  Jej3w -y Ui pasn Ao o 4

anjos  payddjes

voijaaluy

‘PU9 O

WH
nojy3r o—t-
s

AOI* O

MYVWNIA ‘SdV SNOILVIINNWNOD-IVIQAOZ

*s8utpa
-970xd 1e8or 031 peal T[ITtm judwadurijur Auy°3uasucd Ino
jnoyitmjaed utr 10 Arroym 1ayira‘Aixed pityil Lue o3 pa
-so[dstp 10 pajutxdax‘patrdod aq 30U ISnW IUIUNDOP STYL




Z-1E2L oubmg
(7/) 1€CL-4Y
$1Un - A4

SNOILVIINNWNOD-OVIaQO0Z

MYVWNIA “SdV SNOILVIINAWWOD-DVIAOZ

*s3utpa
-9%0xd Te3a[ 03 pesal [[IM Juawadutijur Auy°IUISUOD INO
inoyltmired ur 1o Aproym 1ayzta‘Ajxed priyl Aue o3 po
-so[dstp 10 pajurixdax‘pardod 8q 3J0U 3Isnu JUIWNIOP STYL

%




Ckt. Symbol

Component List

RF-unit - RF-7231

Descriptio

n Value or type

Ql
Q2
D1
D2
D3
D4
XF1l
R1
R2
R3
R4
R5
RE
R7
R8
R9
cl
C2
C3
Cc4
5
cé
C7
c8
C9
Clo
cll
i
€13
Cl4
C15
Tl
T2

Transistor

Diode

Crystal fi

Resistor

Trimmer

Capacitor

Trimmer
Capacitor
Trimmer
Capacitor

Trimmer
Capacitor

Transforme

3N204
TIS88A
MBD lo2 (HP 5082 2806
MBD 1lo2
MBD 1lo2
MBD lo2
lter ITT 445 LOU 901 BM

33K 1/8 W
22K
220 ohm
1oK
loo ohm
8K
1K
1K
loo ohm
15¢pt
L5 pt
2,2nf-ceramic
2,2nf-ceramic
2,2nf-ceramic
oY
2,2nf-ceramic
IS5 upE
libp
lo pf-ceramic

loo E= pf-ceramic
2,2 nf-ceramic
2,2 nf-ceramic
27pf
2,2 nf-ceramic

35



Ckt. Symbol

Component List

RF-unit - RF-7231/4

Q1
Q2
D1
D2
D3
D4
XF1

R1
R2
R3
R4
R5
R6
R7
R8
RO
Cl
C2
C3
C4
C5
Cé
Cc7
C8
C9o
Cl0
Cll
€12
Cl3
Cl4
C1l5

Description

Transistor

Diode

Crystal filter

Resistor

Trimmer
Capacitor

Trimmer
Capaciter
Trimmer
Capaciter

Trimmer

Capaciter

Value or type

40822

TIS 88A

MBD 102

MBD 102

MBD 102

MBD 102

014 BD/901 BM-ITT
BP 4130-Cathodeon
33K/1/8 W

22K

220 ohm

6,8K

100 ohm
Selected

1K

1K

100 ohm

27 ¥

bk

2,2 nf-ceramic
2,2 nf-ceramic
2,2 nf-ceramic
27 pf

2,2 nf-ceramic
27 pk

2.7 ‘pf

22 pf-ceramic
150 pf-ceramic
2,2 nf-ceramic
2,2 nf-ceramic
27 pf

2,2 pf-ceramic
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Component List

IF-unit - IF-7232

Ckt. Symbol Description Value or type
ICcl ’ o CA 3053
JC2 ) i &4 CA 3089E
Q1 Transistor BF 167

Q2 P BC 183

Q3 = BE 83

Q4 = BC 183

Q5 - BC 183

Q6 - BC 213

D1 Diode AA 143

D2 - AA 143

D3 - 1IN 4148

X1 Krystal HC 18/U 1o0.245 or 11155 -Mhz
R1 Resistor 3,9K 1/8 W
R2 - 22K i

R3 - &, IR =~

R4 - 1K =

R5 = 1K =

R6 - 330 ohm

R7 = 1loK

R8 - 1oK

R9 - 4,7K

Rlo = lo ohm

R1l1 = 1ioYok

R12 - 1,5K

R13 (s 1, 5K

R14 = 330 ohm
R14 - 330H=

R16 = 3,9K

R17 Trimmepotm. 4,7K

R18 Resistor 247K

R19 = lookK

R20 = 22K

R21 = 120 B ohm-selected value.
R22 - 1,2K

R23 - 4,7K

R24 = 220 ohm
R25 - 4,7K



Ckt. Symbol

IF-unit = I¥=-17232

R26
R27
R28
RZ9
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
cl

c2

C3

Cc4

(84

Cé6

BE

c8

C9

Clo
€11
Cl2
£33
Cl4
C1l5
Cleé
cl?
Cl8
Cl9
CZo
c21
Cen

c23

Description

Resistor

Capacitor

Component List

Value or type

1oK

loK

39K

68K

39K

4,7K

220 Ohm

4.7 K

12K

12K

47K

4,7K

22K

22K

680 pf

630 pf

4,7 nf-ceramic
47 pf-ceramic
4,7 nf-ceramic

4,7 nf-ceramic

loo

nf-polyester

47 pf-styrofelx

220
120
220
220

15, 6
5¢

pf-styrofelx
pf-styroflex
pf-styroflex
pf-styroflex
nf-styroflex

88 pf-ceramic

1,6
loo
470
loo
2552

nf-styroflex
nf-polyester
pf-ceramic

nf-polyester

nf-ceramic

68 pf-styroflex

15,6
Dee2
330

nf-styroflex
nf-ceramic

nf-polyester

PR e



Component List

IF-unit = .IF=7232

Ckt. Symbol Description Value or type
C24 Capacitor 220 nf-polyester
€25 - 22 uF/l6V-tantal
C26 - 228 = - =

Cc27 - loo nf-polyester
Cc28 - loo nf-polyester
€29 - 1,6 nf-styroflex
C3o - 1,6 nf-styroflex
G331 - 1,6 nf-styroflex
€32 - loo nf-polyester
€33 - 22 uF/l6V-tantal
C 34 - 2,2 nf-ceramic
C35 - 1 uF/l6V-tantal
C36 - 1 uF/l6V-tantal
C37 - 1 uF/leV-tantal
Ll Coll

L2 -

L3 -

L4 -

L5 -
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Component List

AF-amplifier - AF-7333

Ckt. Symbol Description Value or type

® 4308 | : 4 TAA865A (TAAT65)
Q1 Transistor MPS-UO1l (BD 461 )
Q2 - MPS-U51 (BD 462 )
R1 Resistor 150K/1/8W

R2 - 220K

R3 - 22K

R4 - 220K

R5 - 2,2K

R6 - loo ohm

R7 = Loo =

R8 - Rt

Cl Capacitor loo nf

C2 - 22uF/16 V —-tantal
C3 - loo nf

C4 = 47 pf-ceramic

C5 - 22 UF/loV-tantal
Cé6 - 22 uF/l6V-tantal
s - 220 uF/16V

Cc8 - 220 uF/16V
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Component List

Receiver Osc. Multiplier - XR-7234

Ckts Symbol Description Value or type

Ql Transistor BF 185

Q2 - BF 185

Q3 - BF 185

Q4 ' - BSX 20 ( 2N2369A)
R1 Resistor 22K/1/8 W

R2 = 1oK

R3 - 270 ohm

R4 = Yo =

R5 = 1 5K

R6 = loK

R7 = 2 ,2K

R8 - 270 ohm

R9 - 1loK

Rlo = 470 ohm

R11 - 1ok

R12 = 1K

R13 - 270 ohm

R14 = loK

R15 = 470 ohm

R16 = loK

R17 - 1K

R18 = 220 ohm

R19 - 270 =

Cl Trimmer 27 pf

Cc2 Capacitor 33 pf-styroflex
c3 - 4,7 nf-ceramic
c4 = 220 pf-styroflex
€5 - 120 pf-styroflex
Cé - 2,2 nf-ceramic
c7 - 4,7 nf-ceramic
C8 - 51 pf-styroflex
C9 - 4,7 nf-ceramic
Clo e 1l pf-ceramic

cll Cos 68 pf-styroflex
cl2 - 200 pf-styroflex
13 - 2,2 nf-ceramic
Cl4 - 22 pf-styroflex



Component List

Receiver Osc. Multiplier - XR-7234

Ckt. Symbol Description Value or type
c1l5 Capacitor 4,7 nf-ceramic
Cle - 0,5 pf-ceramic
iG] - 33 pf-styroflex
C1l8 o 68 pf-styroflex
cl9 - 2,2 nf-ceramic
C20 Trimmer 15 P

€21 Capacitor 0,5 pf-ceramic
C22 - 4,7 nf-ceramic
Lil=2 Coil

L3-4 =

1435 =



Component List

Receiver Osc. / Multiplier - XR - 7234/4

Ckt. Symbol

Q1
Q2
Qb
Rl
R2
R3
R4
RS
R6
R7
R8
RO
Rlo
R16
R17
R18
R19
R2o
Cl
c2
c3
ch
C5
cé6
c?
c8
Cco
Clo
Cll
Cl2
C1l9
C2o
Cel
c22

Descrigtion

Transistor

Resistor

Trimmer

Capacitor

Trimmer

Capacitor

Value or Type

BF 4
BF 4
BSX
2e
lo
270
lo
1,5

95
95
20
K

Ohm
Ohm

=

o-K

2y a
270
lo
L70
lo
1
220
270
220
27
27
b7
220
u froy

Ohm

Ohm
K

Ohm
Ohm
Ohm

1/8 W

styroflex
ceramic
styroflex
styroflex
ceramic
ceramic .
styroflex
ceramic
ceramic
styroflex
styroflex

ceramic

ceramic

ceramic

.
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Component List

Ckt. Symbol

Power Amplifier = PA-7235

Q1
Q2
R1
R2
R3
R4
R5
R6
4
C2
03
Cc4
C5
Cé6
b
Cc8
C9
Clo
5 §
Cl2
ci3
Cl4
o1 B
DR1
DR2
DR3

R7
B

Description

Transistor

Resistor

Capacitor
Trimmer

Capacitor

Trimmer

Capacitor

Trimmer

RF-choke

Resistor
Capacitor

Value or type

BLY87A-Philips
B25+-12=-CTC

lo ohm/1/8 W

1 Holie

1o =

47 -

Lo =

lo =

22 pf-ceramic
60 pf

47 pf-ceramic
o, L ul

loo pf-ceramic
60 pf

6o pf

loo pf-ceramic
loo pf-ceramic
4 ,Mmf-ceramic
22 uF/l6V-tantal
loo pf-ceramic
(o JFE1 Bl b0 3

60 pf

60 pf

4,5 uH

4,5 uH

4,5 uH

lo ohm
4,7pF



Component List

Power Amplifier - PA - 7235/k4

Ckt. Symbol

Ql
Q2
Rl
R2
R3
R4
R5
R6
R7?
R8
el
c2
C3
ch
C5
cé
C?
c8
Cc9
Clo
&1
c12
C13
Clk
C15
C16
c17
DR1
DR2
DR3

Desciption

Transistor

Resistor
Capacitor
Frimmer

Capacitor
Trimmer
Capacitor
Trimmer
Capacitor
RF-choke

e

Value or Type

BLY 87 A - Philips
B 25 - 12 ~ CIC
ohm 1/8 W ( selected )

L7
lo
lo
47
lo
lo
lo
loo
15
6o
47
loo
220
6o
6o
47
47
4,7
22
220

loo

Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
pf
pf
pf
nf
pf
pf
pf
pf
pf
nf

-
-
-
-
-
-

ceramic

ceramic

ceramic

ceramic

céramic

ceramic

pnf/16 V - tantal

pf - ceramic

nf
rf
pf

pf - ceramic

pf - ceramic

nH
uH
pH
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Component List

Driver - DR-7236

Ckt. Symbol Description Value or type
Ql Transistor BSX 20

Q2 - BSX 20

Q3 - 2N4427-TRW

Q4 - MPS-UO1 ( UO5 )
R1 Resistor 1XK/1/8 W

R3 - loo ohm

R4 - g1 o~

R5 = 830G

R6 - (15 =) selected for
R7 = 29 Po=0,5 -o0,75W
R8 R Jo =

RO - ea AT ol
Rlo - Selected for Po=0,5-0,°
R11 - 1 ohm

R12 C - 1,8 K

Cl Capacitor 27 pf-ceramic
C2 - 68 pf-ceramic
c3 - 2,2 nf-ceramic
C4 - 4,7 nf-ceramic
cs - 8,2 pf-ceramic
C6 - 0,5 pf-ceramic
Cc7 - . 12 pf-ceramic
Cc8 - 33" pf-ceramic
C9 - 2,2 nf-ceramic
Clo - 4,7 nf-ceramic
(ot i | Primmer is e

Cl2 - 15 . pf

L3 Capacitor 68 pf-ceramic
Cl4 - 4,7 nf-ceramic
G5 - loonf

Cle - 2,2 nf~ceramic
@2 147 Trimmer 27 pk

Eag - 28 ipE

c19 4,7 nf-ceramic

Capacitor
C2o - 2,2 nfrceramic



Component List -1~

Driver - DR - 7236/4

Ckt. Symbol Desciption Value or Type

Ql Transistor BSX 2o

Q2 - BSX 20

Q3 - 2N4L27 -

Q4 - MPS-Uol ( Uo5 )'
Rl Resistor 1K 1/8 w

R3 - loo Ohm =

R4 - 47 Ohm -

RS - %30 Ohm -

R7 - 22 Ohm -

R8 - lc Ohm -

RO - 4? Oohm -

Rlo - ('5,6 Ohm + ) selected
R11 - 1l Ohm -

R12 B 450 o (e

cl Capacitor 47 pf - ceramic
c2 - 120 pf - ceramic
CH - 2,2 nf - ceramic
ch - 4L 7 nf - ceramic
cS - 18 pf - ceramic
cé - 1 pf - ceramic
Cc? - 27 pf - ceramic
c8 - 68 pf - ceramic
Clo - 4.7 nf - ceramic
Cli Trimmer 27 pf

c12 e 27 pf

Cl3 Capacitor 120 pf - ceramic
C15 - loo nf

C16 - 2,2 nf - ceramic
Cili Trimmer / Capacitor 6o pf in par. with 22 pf - cer.
c18 - / - 27 pf in par. with lo pf - cer.
Cl9 Capacitor L7 nf - ceramic

C2o - 2,2 nf - ceramic
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This document must not be copied,reprinted or disclos-
ed to any third party,either wholly or in part,without
our consent.Any infringement will lead to legal proce-
edings.
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Component List

Transmitter Multiplier - XT-7237

Ckt. Symbol Description Value or type
31 4 Transistor BF 185

Q2 - BF 185

Q3 - BP: 185

Q4 - BF 185

Q5 = BSX 20

D1l VV C-diode MV 2115

D2 - MV 2115

R1 Resistor 22 K/1/8 W

R2 = lo K

R3 - 330 ohm

R4 - Lo o

R5 - 22K

R6 - 33K

R7 = 1oK

R8 = 330 ohm

R9 - 4,7K

Rlo = 2,2K

R11 - looKk

R12 - 2,2K

R13 - 1ok

R14 - 2,28

R15 - loo ohm

R16 - 1oK

R17 - 270 ohm

R18 - 852K 4,7 K
R19 ' - 680 ohm

R20 - 5 S

R21 - 5,6K

R22 - 150 ohm

R23 - 68O =

R24 - oo .~

R25 - BT o

R26 - 220 =

Ccl Trimmer 274t

C2 Capacitor 33 pf-styroflex
C3 ; = 220 pf-styroflex
Cc4 - 120 pf-styroflex

_.2._



Component List

Transmitter Multiplier - XT-7237

Ckt. Symbol Description Value or type

€5 Capacitor 4,7 nf-ceramic
Cé6 - 47 pf-styroflex
c/ - 4,7 nf-ceramic
Cc8 - 4,7 nf-ceramic
C9 - lo pf-styroflex
Clo - 3,3 pf-styroflex
C1il - 4,7 nf-ceramic
G4 - 470 pf-ceramic
@13 - 4,7 nf-ceramic
Cl4 = 56 pf-styroflex
CLk5 - 4,7 nf-ceramic
Clé6 e 1,8 pf-ceramic
c17 - 82 pf-styroflex
Cl8 - 220 pf-styroflex
Clo9 - 2,2 nf-ceramic
C20 = 39 pf-styroflex
G2 - 4,7 nf-ceramic
€22 = 1,5 pf-ceramic
@2 = 56 pf-styroflex
c24 - 150 pf-styroflex
Sy - 2,2 nf-ceramic
C26 - 18 pf-styroflex
2% - 4,7 nf-ceramic
c28 - 1 pf- ceramic
L1-2 § Coil

L3-4 -

L5-6 -

L5 -



Component List

Transmitter Multiplier - XT - 7237/4

Ckt. Symbol

Ql
Q2
Q3
Qb
Q5
D1
D2
Rl
R2
R3
R4
R5
R6
R7
R8
R9
Rlo
R11
R1l2
R13
R1k4
R15
R16
R17
R18
R19
R2o0
R21

R23
R24
R25
R26

Description

Transistor

VVC-diode

Resistor

Value or Type

BF 4
BF 4
BF 4
BF 4
BSX

95
b
. o
95
20

MV 2115
MV 2115

22
lo
330
lo
2.2

K
K
Ohm
Ohm
K

33 K

3]
330
4,7
248
loo
2452

lo
242
loo

lo
270
4,7
680

L7
5.0
150
680
loo

49

=

Ohm

AR R R R XN

Ohm

Ohm

Ohm
Ohm

Ohm
Ohm
Ohm
Ohm
Ohm

1/8 w

-1l of 2-



Component List -2 of 2-

Transmitter Multiplier - XT - 7237/k4

Ckt. Symbol Description Value or Type

Cl Trimmer 27 pt

c2 Capacitor 33 pf - styroflex.
C3 - 220 pf - styroflex
ch - 120 pf - styroflex
CcS - L .7 nf - ceramic

cé - 120 pf - styroflex
c? - L,7 nf - ceramic

c8 - L,7 nf - ceramic

Cc9 - lo pf - styroflex or ceramic
Clo - 3,3 pf - styroflex or ceramic
ehiit - 4L 7 nf - ceramic
Cl2 - 470 pf - ceramic
c13 - L 7 nf - ceramic
Clk - loo pf - styroflex
€15 - L 7 nf - ceramic
Cl6 - 3,3 pf - ceramic
Cc1l7? - : 150 pf - styroflex
c18 - 470 pf - styroflex
Clo - 2,2 nf - ceramic
C2o0 - 68 pf - styroflex
c21 - 4,7 nf - ceramic
c22 - 2,7 pf - ceramic
c23 - loo pf - styroflex
ca4 - %30 pf - styroflex
C25 - 2,2 nf - ceramic
c26 - 33 pf - styroflex
C27 - 4,7 nf - ceramic

c28 - 1,8 pf - ceramic
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Component List

Microphone Amplifier - MA-7238

Ckt. Symbol Description Value or type
IC1 1€ CA3046-RCA
Ql Transistor BC 109

Q2 - BC <188 (BC 237)
Q3 - BC 213 {BC 397)
R1 Resistor 1K/1/8 W
R2 - 15K

R3 - 1K

R4 - 15K

RS - 1K

R6 Trimmerpotm. 22K

R7 Resistor 4,7K

R8 - 1K

R9 - 330 ohm
R10 - 22K

R11 - 4,7K

R12 - 39K

R13 - 39K

R14 - 39K

R15 - 1K

R16 - 39K

R17 - 33K

R18 - 10K

R19 - 330 ohm
R20 - 47K

R21 - 15K

R22 - 15K

R23 - 15K

R24 - 3,9K

R25S - 15K

R26 = 330 ohm
R27 - 33K

R28 - 33K

R29 - 33K

R30 - 1K

R31 Trimmerpotm. 4,7K

R32 Resistor 330K



Component List

Microphone Amplifier - MA-7238

Ckt. Symbol Description Value or type
0 | Capacitor 2,2 nf-ceramic
C2 - 330_nf-~polyester
€3 - 22 uf/16V-tantal
C4 - 4,7 uf/l6V-tantal
@G5 - 22 uf/l16V-tantal
C6 - 4,7 nf-styroflex
07 - 1 nf-styroflex
C8 - l nf-styroflex
C9 - 220 pf-styroflex
C1l0 - 1 uf/l6V-tantal
Cl1 - 330 nf-polyester
142 - 22 uf/l6V-tantal
Cl3 - 47 nf-polyester
Cl4 - 4,7 nf-ceramic
Ca:5 - 1 uf/l6V-tantal
Clé6 - 1 nf-styroflex
Ca.7 - 1 nf-styroflex
Cl8 - 680 pf-styroflex

Cl9 - 100 nf-polyester
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Ckt. Symbol

Voltage Regulator

Component List

= P5=7239

01
Q2
Q3
Q4
Q5
Q6
D1l
D2
D3
D4
R1
R2
R3
R4
R5
R6
R7

Description

Transistor

Si-diode
Zener-diode 6,2V
Si-diode
Zener-diode, 6,2V

Resistor

Capacitor

Value or type

MPS-U51 (U 55 )
BC 213

BC. 183

MPS-U51 (U 55 )
BC 213

BC 183

1IN 4148

BZX79 C6V2

1IN 4148

BZX79 C6V2

5,6 ohm/1/8 W
2,2K

33K

2,2K
1,8K-selected value
3,9K

5,6K

2, 2K

33K

22K
1,8K-selected value
3,9K

2,2 nf-ceramic
2,2 nf-ceramic
4,7 uF/leV—-tantal
2,2 nf-ceramic
4,7 uF/l6V-tantal

2,2 nf-ceramic
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Component List

Lowpass Filter - LPF-7231lo

Ckt. Symbol Description
D1 x) Diode

(Gl Tapacitor
CZ =

€3 Lead :rough
Cc4 Capacitor
€5 =

C6" . xi) =

Cilai s =

K1, ) Relay

x) Not used in FF\—SIF/—]UF:

Value or type

LN4148

22 pf-ceramic
23 pf-ceramic
33 o

lo pf-ceramic
22 pf-ceramic
4,7 pf-ceramic

2,2 nf-ceramic



Ckt. Sxﬂbol
Dl x)

Cl

c2

C3

ch

€5

C68 - x)

o SRR 3

K1 x)

Component List

Lowpass Filter - LPF - 7231o/4

Description

Diode
Capacitor
Lead trough
Capacitor

Relay

x) Not used in BD-7430

Value or Type

INL148
47 pf - ceramic

82 pf - ceramic

33 pf

47 pf - ceramic
L7 pf - ceramic
4,7 pf - ceramic

2,2 nf - ceramic
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Component List

Filter Undt = -BU=%231]1

Ckt. Symbol Description Value or type
Dl Diode 1IN4ool

R1 Resistor 680 ohm/1/4 W
R2 - 680 — =

04§ Capacitor 330 nf-polyester



JZODIAC

ZOMACCOMMUNmAﬂONS

CS-74313 Channel Switch

The 12 channel unit can be equipped with 12 transmitter crystals, 12 receiver
crystals, and consists of a channel switch which is connected to XT 7237 and
XR 7234 by coax cables.

If T/R is grounded during transmission, the power supply to the XR-unit and
RF-unit is cut off by the transistors Q1 and Q2 (BC 213).

The LED has the purpose to illuminate the channelselector dial.

Vet S (eledieen s 573 75
O:d. =65k S

SJELLAND: Zodiac Communications Center Aboulevarden 13 |56 Vi
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@ ZODIAC COMMUNICATIONS

Alignment Procedure

The procedure given below is for a complete alignment. For channels located in
the high end of the band, it will be necessary to shorten the iron core in the
coils. '

| Transmitter

1.1 Adjust L1 and L2 in XT-7237 for max. DC-voltage on TP2.

1.2 Adjust L3 and L4 in XT-7237 for max. DC voltage on TP3.

1.3  Adjust L5 and L6 in XT-7237 for max. DC-voltage on TP4.

1.4 Adjust L7/XT-7237 and L1/DR-7236 for max. voltage on TP 1/DR-7236.

1.5 Unsolder the coaxial cable connecting DR-7236 and PA-7235 at R1 in PA-
7235. Connect at this point a 50 ohm Wattmeter (1 Watt f.s.d.) to the
output of DR-7236.

Set supply voltage to 13.0 V.

Adjust L2 - L3 - C11 - C12 - C17 - C18 for max. output on Wattmeter.

If it is not possible to get an indication on the Wattmeter, it might
be necessary to make a coarse adjustement of the tuned circuits using
an RF-voltmeter, starting from L2, and proceeding towards the output

until output is indicated on the Wattmeter.

1.6 Repeat 1.3 and 1.4.

1.7 Repeat adjustment as in 1.5.
Output should now be 0.5 - 1 W, typical 0.75 W.

1.8 Remove Wattmeter and solder coaxial cable at R1. Set supply voltage to

138 V.
Connect 50 ohm Wattmeter (more than 25 W f.s.d.) to antenna jack.
. Adjust the trimmers in PA-7235 for max. output.

1.9 The output should now be approximately 23 W.
Reduce the supply voltage slowly, and watch the output.
It has to increase proportionally to the supply voltage without sudden
Jumps, and there should still be output at a supply voitage of 9 volts.

1.10 Check the output for spurions and harmonics with a spectrumanalyzer or
equiva ent. A1l products should be attennuated more than 7C dB.

1.11 Adjuct transmitter frequency with C1/XT-7237.

1.12 Connect an audiogenerator to the microphone input, set frequency to |1
KHz, and output according to micropnore sensitivity. For a close-talking
microphone this is nominal 2mV RMS, when using a fixed microphone it 1is
normally necessary to short R3 in MA-7238 to get sutfficient sensitivity.
Adjust R6/MA-7238 for a deviation of + 3 KHz.

SJELLAND: Zodiac Communications Center Aboulevarden 13 1960 Kgbenhavn V 01 - 357373
JYLLAND : Zodiac Communications ApS S¢nderborg Landevej 67 6300 Grasten 04 .~ 651371
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1.13 Increasesignal Tevel 20 dB. Adjust audiogenerator frequency for max. de-
viation (typically at 500 Hz).
Adjust R31/MA-7238 for a deviation of + 5 KHz.

1.14 Repeat 1.12 and 1.13 a couple of times.

2. Receiver
2.1  Adjust L1 and L2 in XR-7234 for max. DC-voltage on TP3.
2.2 Adjust L3 and L4 in XR-7234 for max. DC-voltage on TP4.

2.3 Adjust C20/XR-7234 and L6/RF-7231 for max. voltage on TP1/RF-7231 using
an RF-voltmeter. Reading on TP1 should 0.5 - 0.9 volts RMS.

‘ 2.4 Connect a signal generator, set to receiver frequency, to the antenna
Jack.
Make a coarse adjustment of all trimmers in RF-7231 for the best signal-
to-noise-ratio.

2.5 Set thesignal generator modulation with fm=1 KHz for a deviation of
+ 7,5 KHz.
Connect the RF-millivoltmeter in the range 30 mV f.s.d. to TP2/IF-7232.
Set output level of the signal generator for a suitable meter deflection
and adjust its frequency for max. deflection. Adjust all tuned circuits
for maximum, that is:

In RF-7231: C1-C2-C6-C8-C9-C14.
In IF-7232: L1-L2-L3-L4.

Input from signal generator for 30 nV RMS on TP2:
20 uV across 50 ohm typical.

If an RF-millivoltmeter is not available, an oscilloscope with the required
. sensitivity can be used as the signal frequency at TP2 is only 455 KHz.

2.6 Remove signal generator modulation.
Adjust receiver frequency with C1/XR-7234 using the 3 dB points of the
passbhand.

2.7 Set the signal generator frequency exactly on the center frequency + of the
channels.
Set deviation to + 3 KHz with fm=1 KHz.
Adjust L5/1F-7232 for max. on PCB pin 6 (AF output).
Typically reading 500 mV RMS.

2.8 Remove output from signal generator.
Adjust squelch potmeter R17/IF-7232. \
Final setting is 4 mm further CW as the squelch-threshold.
Squelch should open at approx. 0,35 uV EMK,

SJELLAND: Zodiac Communications Center Aboulevarden 13 1960 Kgbenhavn V 01 - 357373
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INSTALLATION OF MOBILE STATION

WARNING:

Before beginning installation work, remove the ground connection to the battery.

Mechanical Installation

(See drawing next page)
Antenna

Place the antenna as high as possible on the vehicle, and in a position where it
“ has a good ground plane.

Ensure that the antenna has a good ground connection.

Install the antennacable so that sharp bends are avoided, and use rubber-
bushings where the cable is led around sharp corners or through holes.

Cut the antenna by using the enclosed table or curve to the operating frequency.
Mount the plug on the cable and measure the standing wave ratio with an SWR-me-

ter to control the antenna installation.

Mobile Station

Place the mobile station to smallest inconvenience for the driver, and passen-
gers, but so that the operating controls are readily accessible.

Arrangement possibilities: The mobile station can be placed under the dash-
‘ npoard, in the glovestore, above the transmissionbox or on the side of the trans-
missionbox. In motor-vans the mobile station often is placed on the backwall.

Place the mobile station so that the operating controls are easy accessible with
the right hand.

When using handmicrophone, place it to be easy accessible with the right hand,
if fixed microphone is used, the T/R-switch is placed in the same manner.

Place the loudspeaker so that the signal from it can be heard easily.

SJELLAND: Zodiac Communications Center Aboulevarden 13 1960 Kgbenhavn V 01 - 357373
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Electrical Installation

(see drawing)

The supply-voltage should be taken directly from the battery, so that there
should be drawn a wire for both + and - to avoid loops, lead + to the horn
(alarm) via the same wire if selective call is used.

Insert a fuse (8 Amp rating) in the + wire from the battery.

Protect the wires which are led around sharp corners or through holes with
rubber-bushings.

The length of all cables should be so long that it is possible to connect
them in removal state.

Fix all the cables and connect the grourd connection to the battery after
the end of mounting the mobile station.

Use extreme caution when «drilling holes in the vehicle to prevent damaging
the vehicle wiring, brake lines, gas lines, transmission or gas tank.

SJELLAND: Zodiac Communication: Center Aboulevarder 13 Kgbermhavn . V.0l 357393
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