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1. INTRODUCTION

RS 7000 is a marine VHF radiotelephone - designed for ship
to ship, and ship to shore communication.

The radiotelephone consists of:

- a dual conversion super heterodyne receiver with FM de-
tector and an audio amplifier.

- a transmitter with a max. output power of 25W redu-
cible to 1 W for low power.

- a modulator with compressor and active filter.

- a frequency synthesizer with all 55 international channels
and up to 9 private channels.

RS 7000 operates semiduplex - or full duplex with a built in
duplex filter.

The supply voltage can be 12 or 24 V.



2. SPECIFICATIONS

GENERAL

Frenquency range:

Channels:

Emission classification:
Channel spacing:
Mode of operation:

Temperature range:
Frequency stability:

Supply voltage:

Coaxial cable connector:
Currentdrainat 13,2 V DC:

Dual watch:

Weight:
Options:

156,025-157,425 MHz (TX/RX)
160,625-162,025 MHz (RX)

55 Synthesized
16 F3
25 KHz

SIMPLEX, SEMIDUPLEX,
DUPLEX with opt. 03
-20°Cto +55°C
+10x10-6

12 V Battery

UHF plug PL-259

Stand by: 1 amp.

Transmit 25 W: 5,0A
Transmit 1 W:1,8A

Channel 16 plus an operator
selected channel

7 Kg without options

01 Internal 24 V DC

Power Pack

02 Internal SELCALL unit nit
03 Internal DUPLEX filter

04 External 110/220V AC
Power Pack

All measurements according to CEPT:

RECEIVER
Sensitivity:
Selectivity:
Intermodulation:
Limiter:

Blocking:

Frequency responce:
Noise:

Output:

Squelch:

TRANSMITTER

Output:

Spurious emission:
Frequency responce:
Modulation:

Noise:

4

0,3 uV/12 dB SINAD
70dB
70dB
1dB
100 dB
-6 dB/octave
-40 dB

1 mW/200 ohm in micro-
telephone

2 W/ 8 ohm in internal
speaker

2 W/ 8 ohm in external
speaker

Adjustable from 6 dB to
20 dB SINAD

High: 20-25 W
Low: 0,5-1 W
-70dB

6 dB/octave
+5 KHz

-40 dB

10.

11.

12.

3. OPERATION

1. Mode switch with 5 positions:

OFF:
25 W:

1TW:
CH 16:

DUAL
WATCH:

Normal operation. The transmitter power is
25 W except on channels with 1 W power
limit.

The transmitter power is 1 W on all channels.
Operation on the calling and distress channel.
Transmitter power is 25 W. The CHANNEL 16
indicator will be illuminated and the channel
selectors 5 and 6 are put out of function.

Operative when the handset is in the cradle
and the squelch is adjusted so that white noise
is muted. The receiver will switch to CH 16 for
0.1 second at 1 sec. intervals. If a signal ap-
pears on CH 16, the receiver will be locked on
this channel. If the handset is taken out of
the cradle, the radiotelephone operates as in
»25 W« mode.

2. Volume control for internal and external loudspeaker will
have no influence on microtelephone and alarm signals.

3. Squelch control. Will silence receiver noise in periods
with no signal, when turned clockwise.

4. Dimmer control. Regulates light intensity in LED dis-
play and indicators.

5. Channel selector. Selects first channel digit.
6. Channel selector. Selects second channel digit.
7. Transmit indicator. Indicates that the transmitter is ope-

rating.

8. CHANNEL 16 indicator. Indicates when the operating
channel is 16 in DUAL WATCH or CH 16. mode.

9. SELCALL indicator. Indicates that a selective tone call
is received, either from your own test button or from a
coast station.

CQ/ALARM indicator. Indicates that a CQ/ALARM is

given, either from your own test switch or from a coast

station.

TEST-ON/OFF switch. Pressing the switch down for

approx. 1 second you can test your SELCALL and CQ/
ALARM facility. The SELCALL and the CQ/ALARM indi-
cators will be illuminated and a tone signal will be heard
in the loudspeaker.

By pressing the switch upwards you will switch off the
light in the SELCALL and the CQ/ALARM indicators.

Channel indicator.



4. INSTALLATION
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6. CIRCUIT DESCRIPTION

6.1. BLOCK DIAGRAM
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6.2.

6.3.

6.4.

6.5.

GENERAL

RS 7000 is composed of the following modules:
- Receiver

- Synthesizer

- Tx-loop and modulator

- Back module

- Front module

RECEIVER

The receiver is a double superhet with 1.IF 21.4 MHz
and 2.IF 0.455 MHz.

The RF head comprises FET, T1 and tuning diodes D1
D2, D3, D4. The main selectivity is in the crystal filter
on 21.4 MHz.

In the second I.F. there is a ceramic filter feeding the
quadrature detector IC4. The AF is then fed to an ac-
tive filter T 10 where only frequencies higher than
7 KHz are amplified. In the squelch detector D10 D11
the noise signal is compared with the threshold level
from the squelch potentiometer, and depending on
the signal - to noise level the AF-muting circuit T13 is
blocked or opened. When the AF signal has passed
the AF-deemphasis IC 2B and the muting circiut, it is
amplified in the telephone amplifier T14, T165.

Then the signal enters the telephone level potentio-
meter and the loudspeaker muting circuit positioned
on the front module.

In the monolitic loudspeaker amplifier IC3 the AF-sig-
nal is amplified to a max. of 4 Watts.

SYNTHESIZER

The synthesizer consists of a large scale MOS inte-
grated circuit 1C5, a highspeed divider IC2, IC3, IC4,
a VCO T3 and a reference oscillator T10. The VCO
signal is amplified by T2 and buffered by T9 and appli-
ed to the ECL divider IC2 where it is divided by 10 or
11 depending on the control voltage from IC5, pin 15.
4 J-K multivibrators in TTL logic IC3, IC4, form, to-
gether with 1C2, a divide by 60 or 61 circut. The fre-
quency input for IC5 is about 2,5 MHz. In IC5 there

6.6.

A signal from the synthesizer VCO and Tx-VCO T 16 is
fed to the Tx-mixer T2. The IF signal at 16.8 MHz is
amplified in T3, T4, T8 and the frequency is divided by
2 in IC1B before the phase detector IC2. The signal
from the offset oscillator T5 on 16.8 MHz is also
divided by 2 in IC1A before the phase detector 1C2.
The voltage from IC2 through the loop filter T19, T20
controls the Tx-VCO frequency. By means of the high
frequency response of the loop filter, the modulation
from the offset oscillator is directly transferred to the
Tx-VCO. The Tx driver, T15 and T14, amplifies the
Tx-VCO signal to a suitable level for the Tx power
amplifier.

MODULATOR

The modulator consists of a preamplifier T13 with the
preemphasis network, a compressor attenuator T12,
a compressor amplifier IC3, a fullwave detector D5,
D6, and an active low pass filter T10.

The microphone signal is amplified in the preamplifier
and the compressor amplifier. If the signal after de-
tection in the fullwave detector, is greater than the
threshold voltage set by R79, R80 of the attenuator
transistor T12, the signal will automatically be redu-
ced to a constant level.

Deviation

Max.
deviation

Normal
level

are 3 counters. 6.7. TX-POWER AMPLIFIER
M-counter The Tx-power amplifier consists of two power tran-
A-counter sistors T30, T31. The tuned circuits are in stripline
Reference-counter technique. The total gain is app. 20 dB.
TX-LOOP 6.8. DUPLEX SWITCH
In the Tx-loop the synthesizer VCO frequency is con- The purpose of the duplex switch is to connect the
trolling the Tx-VCO frequency. The difference be- receiver to the wanted branch on the duplex filter.
tween the Tx-VCO and the synthesizer is 16.8 MHz The switching elements are the pinn diodes D10, D11
on duplex channels. D12.
INTE- I_ ————————————————— 1
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6.9. CHANNEL SELECTOR LOGIC
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6.10. CHANNEL CODES
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7.1. ALIGNMENT OF RECEIVER 7.3. ALIGMENT OF TX-LOOP
AND MODULATOR

7.2.

12

Necessary measuring equipment.
Signal generator 0,14-10 mV 50 ohm.
Distortion meter.

Oscilloscope.

Frequency counter.

Set channel selectors on CH 18.
Check that the synthesizer frequency is 140.100 0
MHz £500 Hz.

Connect a distortion meter across the loudspeaker
terminals.

Connect a signal generator to the antenna connector
and tune it to 161.500 0 MHz modulated with 1 KHz
+3 KHz deviation.

Connect an oscilloscope to TP1, frequency 455 KHz
and sensitivity 0,1V/cm.
Use a non-loading test probe.

Increase the signal generator output until you see a
signal in TP1.

Tune C4, C6, C13,C17,C28,C32,L5,L8,L9,L10to
max. signal in TP1.

If the signal in TP1 exceeds 500 mV pp, the signal
generator output must be reduced.

L5, L8 and L10 are tuned to min. distortion of the IF
signal.

L11 is tuned to max. AF-signal in the loudspeaker.
C4 and C6 are tuned to best S/N ratio.

Set channel selectors on CH 11.

Set signal generator on 156.550 MHz. Watch the sig-
nal in TP1.

Turn P1 to max. signal in TP1.

Requirement: Receiver sensitivity better than

0,4 uV/12 dB SINAD.

Set squelch regulator in middle position.

Stop the signal generator. Turn P2 to muting thres-
hold of RX.

Set squelch regulator max. clockwise.

Requirement: opening for a 20 dB SINAD signal.

ALIGNMENT OF
SYNTHESIZER and V.C.O.

Necessary measuring equipment.

Frequency counter, min. 160 MHz.

Millivoltmeter with RF probe or voltmeter with diode
probe.

Reference oscillator.

Connect frequency counter to IC6 Pin 13.
Adjust C46 to 6.400 00 MHz £10 Hz.
Synthesizer VCO and drivers.

Set channel selector on CH 28.
Connect a voltmeter to TP1.
Adjust C11 to 4,5 V.

Connect MVTM to TP3.

Adjust L2 and L5 to max. signal.
Set channel selector on CH 16.
Adjust L5 to max. signal.
Requirement: More than 300 mV.
Connect MVTM to L4 output.
Adjust L4 to max. signal.
Requirement: More than 100 mV.
Connect MVTM to L1 output.
Adjust L1 to max. signal.
Requirement: More than 300 mV.
Select CH28.

Check the voltage in TP1 4,5 V.
Check the frequency on output on L1.
CH 16: 135.400 O MHz.

CH 18: 140.100 O MHz.

L6 is factory tuned.

7.4.

santenna output.
Tx-loop and VHF driver.

Modulator and offset oscillator.

Necesary measuring equipment.

Tone generator.

Oscilloscope.

Deviation meter.

Frequency counter.

Turn L4 four turns down from top of the coilform.
Connect frequency counter to IC1 pin 1 (TP3).
Adjust L3 to 16.8000 +100 Hz.

Connect deviation meter to IC1 pin 1.

Connect a tone generator to the microphone
terminals.

Input 100 mV/200 ohm 1 KHz.

Turn P2 to middle position.

Connect oscilloscope to IC3 pin 7 (TP4).
Requirement: 4-6 V pp.

Adjust P1 to deviation =5 KHz.

Check that no frequency between 300-3000 Hz
exeeds 5 KHz.

Reduce tone generator input to 5 mV/1 KHz.

Adjust P2 to deviation +3 KHz.

If a deviation meter is not available for 16.8 MHz
the deviation can be checked on the driver output or

Necesary measuring equipment.

Voltmeter with diode probe or RF-millivoltmeter.
Frequency counter.

Disconnect the cable to the VHF PA. and connect a
47 ohm resistor and a RF-voltmeter instead. Select
CH 16 and key the transmitter on 1W.

Check the frequency is 156.800 0 MHz.

Connect a voltmeter to collector T19.

Adjust C94 to 5,2 V.

Adjust C81, C77 and L5 to max. driver output.
Requirement 3 V or 200 mWw.

Connect oscilloscope to IC1 pin 6 (TP2).

Adjust L1 and L2 to max. signal.

Requirements 4 V pp 16.8 MHz.

If the bandwidth of the oscilloscope is 10 MHz a lo-
wer p-p value will be observed.

ALIGNMENT OF
TX-POWER AMPLIFIER

Necessary measuring equipment.

Amp.meter 10 A.

50 ohm power meter for 25 W.

Oscilloscope.

Connect the oscilloscope to the supply terminal.
Set the power supply to 12,0 V.

Connect the power meter to the antenna connector.
Set the channel switches on CH 16.

Set the mode switch on 25 W.

Key the transmitter.

If the drive is OK the supply current will increase by
at least 1 A.

Tune C56 and C63 to max. output.

Requirement: 20 W.

Adjustment by means of P3 in driver.

The maximum power can be adjusted by means of the
resistornetwork P3 on the driver output.

The total supply current must not exceed 5.5 amp.
Set the mode switch to 1 W and check that the RF
output is below 1 W.

Adjustment is by means of R21.



7.5. ALIGNMENT AND

8.1.

CODING OF SELCALL

Necessary measuring equipment.
AF generator.

Frequency counter.

RF generator.

Oscilloscope.

Adjust the AF generator using a frequency counter to
the first tone in the code.

Connect the AF generator to the modulation input of
the RF generator - CH16 deviation +1KHz.

Short circuit pin 15-16 IC1.

Connect oscilloscope to base of T6 and adjust L1 to
maximum signal.

Disconnect the short circuit pin 15-16 IC1.
Connect oscilloscope to pin 13 IC1.

Time of high level 12-15 m sec. determined by R4.
Time of low level 270-350 m sec. determined by R8.

GS.Tone
o g.Tone
O- . Tone

1. Tone
&Z.Tone

The code on the layaut drawing
is 53R85 = 53385

OPTIONS
24V REGULATOR

Consists of a cooling fin with a printed circuit board.
The fin must be mounted on 6 pcs. 5 mm stand off.
The three wires must be connected.

The short circuits must be opened.

Old version with big relays

DISCONNECT FOR 24V

™

YELLOW

S Q

RED

BLACK

09

8.2. SELCALL

Consists of a printed circuit board and a toggle
switch.

The board must be mounted on 4 pcs. 5 mm
stand off.

The flat cable must be connected to the front
module.

The toggle switch must be connected.

TOGGLE SWITCH, 1POLE

Tone  Frequency

1 1124 Hz
1197 Hz
1275 Hz
1358 Hz
1446 Hz
1540 Hz
1640 Hz
1747 Hz
1860 Hz
1981 Hz
2110 Hz

2
3
4
5
6
7
8
9
0]
R

New version

| DISCONNECT FOR 24V

]IS
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