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INTRODUCTION

The SAILOR R2022 radiotelephone receiver has been designed to be used with the
SAILOR Compact 2000 module programme,

The SAILOR R2022 can be installed and operated either as an independent unit or
in combination with the other elements of the Compact 2000 programme. These
include a 400 Watt SSB coast telephony transmitter T2031, a duplex VHF RT2047
and a scrambler CRY2001.

The SAILOR R2022 is an advanced SSB coast telephony receiver which also operates
on AM and FM. The compact, nylon-treated metal cabinet contains power supply,
duplex filter and receiver. Fly-wheel tuning, 94 quick-select frequencies,
keyboard controls, LCD display and scanning facilities make the SAILOR R2022
simple and speedy to operate. -

The SAILOR R2022 has been constructed to withstand the most extreme conditions ex-
perienced in small, semi-open boats., The compact, weatherproof construction
ensures a degree of resistance to sea spray. The printed circuits, which have

made possible a combination of compactness and exceptional performance, are

coated with a special moisture-repellent lacquer,

In the design of this communication receiver, S. P. Radio have taken into ac-
count all the circumstances it will be exposed to in day-to-day operating.
However, even a product of this high quality requires regular service and main-
tenance, and we recommend a close observance of the directions contained in

the instruction book.

S. P. Radio is one of Europe's leading producers of maritime radio communica-
tion equipment - a position which has been maintained by means of constant
and extensive product development. We have a world-wide network of dealers
with general agencies in fifty countries., All our dealers are well-trained
and able to service all SAILOR products,
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1.1 GENERAL DESCRIPTION

INTRODUCTION

SATLOR R2022 is an all solid state constructed marine SSB duplex communica-
tion receiver intended for reception of J3E, R3E, H3E, and A3E signals in the

frequency range 1605 - 4500 kHz,

SAILOR R2022 offers in addition reception of general broadcasting in the

frequency ranges 140 - 1605 and 87 - 108 MHz.
SAILOR R2022 has 94 user programmed quick select frequencies.

SAILOR R2022 has six scanning programmes, one standard programme containing
all the programmed quick select frequencies and 5 user programmed scanning

sequences,
SAILOR R2022 has one key operation of the distress frequency 2182 kHz.

SATLOR R2022 is fully synthesized and the frequency stability is controlled

from a crystal oscillator.

SATLOR R2022 is almost comoletely controlled by a micro computer controlling
the frequency synthesizer, the readings from the EEPROM, the display, the

scanning sequency, and the simplex protection circuits.
SAILOR R2022 can be supplied from a 1o - 32V DC mains.

SAILOR R2022 is provided with membrane switches for controls, easy to use
reliable, and hard wearing. Cutouts in the metal front serve as a safe finger

guide.

SATLOR R2022 is fitted with night illumination, all lettering can be

illuminated.

SATLOR R2022 employs the most modern circuit technology housed in a corrosion

resistant aluminium cabinet with a green nylon finish.
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GENERAL. DESCRIPTION cont.

SAILOR RZ022 has built in preference setting of the mode, the AGC, the RF

gain, and the input selectivity.

From 140 - 1605 kHz the preferences are AM mode, AGC on, RF gain off, and

simplex selectivity.

From 1605 - 4500 kHz the preferences are SSB mode, AGC on, RF gain on, and

simplex selectivity,

From 87 - 108 mhz the preferences are FM mode, AGC on, RF gain off,



1.2TECHNICAL DATA

The receiver
(10 kHz).

is fully synthesized and has a frequency resolution of 100 Hz

The receiver is intended for reception of the following wave types:

140 kHz - 1605 kHz A3E (A3)
1605 kHz - 4500 kHz J3E (A3J), R3E (A3A), H3E (A3H), and A3E (A3)
87.2 MHz - 108 MHz F3E (F3)

Frequency Ranges Simplex: 140 kHz - 384,9 kHz
_ 385 kHz - 1604.9 kHz
1605 kHz - 4499,9 kHz
Frequency Range Duplex: 1605 kHz - 4499,9 kHz
Tuning Error: less than 20 Hz
Frequency Drift, short time: less than 5 Hz
Frequency Drift, long time: less than 20 Hz
Frequency Drift: O—AOOC: less than 40 Hz
IF-Band Width:
. _ Max. _
Mode Min. Pass ax, Pass
band at -6 dB|band at -60 dB
+ 350 Hz -1075 Hz
SSB-J3E| +2700 Hz +3825 Hz
AM-A3E +3.3 kHz +11 kHz
Sensitivity 20 dB SN/N: 140 - 1605 kHz, A3E: < 30 dB/uV
1605 - 4000 kHz, J3E: £ 15 dB/uV
4000 - 4500 kHz, J3E: < 10 dB/uV
DUPLEX FILTER
1605 - 4000 kHz, J3E: < 4 dB/uv
4000 - 4500 kHz, J3E: <« 7T dB/uV
Adjacent Channel Selectivity:|[J3E: 50 dB at - 1 kHz and + 4 kHz
60 dB at -24 kHz and + 5 kHz
75 dB at - 5 kHz and + 8 kHz
A3E: 50 dB at =10 kHz and +10 kHz
65 dB at -20 kHz and +20 kHz
Blocking: Wanted signal 60 dB/1 uVv

Blocking level 110 dB/1 uVv

Cross Modulation: Wanted signal 60 dB/1 uV

Cross modulation level>»100 dB/1 uV
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TECHNICAL DATA cont.:

Intermodulation, second order:

Intermodulation, Third order:

Temperature Range:

Spurious Rejection:

Spurious Emission:

Audio Outputs:

Vin = 24V

Automatic Gain Control:

A Vip = 30 dB

IF-Frequency:

Quick Select Frequencies:

Scanning Facilities:

POWER SUPPLY

Input Voltage:

Power Consumption:

Output Voltage:

Switch Frequency:

Ref. signal 30 dB/1 uV
Intermodulation level > 90 dB/1 uV
Ref, signal 30 dB/1 uV
Frequency separation f = 30 kHz
Intermodulation level 90 dB/1 uv
Specification ogc to + AOgC
Operating -150C to + 5500
Storage -207C to + 70°C
IF X 70 dB
Image >~ 70 dB
A1l others X 70 dB

P t‘: 0.1 nW into dummy aerial

Oou

Loudspeaker
Earpiece fixed

™ into 8 ohms

0O dBm into 600 ohms (J3E)

J3E AGC attack time approx. 2 msec.
decay time approx. 2.5 sec.
A3E AGC attack time approx. 35 msec.
decay time approx. 100 msec.

10,7008  MHz

94 operator-programmed freely chosen
in all the frequency ranges.

5 independent operator-programmed
scanning programmes.,

The scanning frequencies are freely
chosen among the 94 quick-select
frequencies,

10 to 32V DC
approx. 20 W

+5V 0.70 A max,
+18V  0.65 A max,
-18V  0.20 A max.
+24V 0,05 A max,

approx. 50 kHz
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1.3 CONTROLS

Turns the receiver on or off,

VoL

Controls volume,

] O

STORE
R Stores the keyed-in frequency in the memory.
sToP

RUN Stops and starts scanning sequence,

Inactivates the simplex protective circuit and mutes the
receiver until the duplex filter is tuned.

Quick-select of the distress and call frequency.
2182 kHz in A3E mode.

Controls receiver RF amplification or sets scanning
mute threshold,

J o= [8] [&] |

SHIFT
Activates the orange functions on the keyboard,

Digits from o to 9.

HeN

Decimal point,

ENT Enters a new frequency in the microprocessor or starts
__J a selected scanning programme,
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CONTROLS cont.

SHIFT FUNCTIONS

MODE '
SCAN

SCGN

AD
«
(orman )

SCAN

DELETE
_J
SCAN
PROG
| S
e |
TIME

——\
MUTE

—
TUNE

AGC

TUNE

Switches between A3E and J3E.

Selects scanning programmes.

Adds a quick-select number to the scanning programme.

Deletes a quick-select number from the scanning programme.

Stores the current scanning programme in the memory.

Opens for programming of the "Scan Time", which is the
demuting time of the receiver when receiving a signal
in the scanning mode.

Mutes the receiver when the AGC voltage is below a value
determined by the RF control, (Shown on receiver meter).

Activates the continuous tuning knob,

Converts the tuning knob to clarifier function with a
range of +/- 150 Hz and a resolution of 1o Hz,

Switches between automatic and manual amplification
control,

Turns the panel illumination on or off.

Activates the noise generator when the duplex filter is
being tuned. Varies the receiver frequency in 7100 Hz/1 kHz/
50 kHz steps or the clarifier in 1o Hz steps.



1.4 PRINCIPLE OF OPERATION

RECEIVER R2022

SAILOR R2022 is a fully synthesized single superheterodyne receiver with an

IF frequency of 1o0.7008 MHz,

The signal from the aerials is led through the AERIAL SWITCH & SIMPLEX
RELAY section to the RF selectivity, either the simplex filters or the
duplex filter, to the mixer where it is mixed with the LO1 signal which

has a frequency resolution of 1oo Hz. 1o Hz is the clarifier mode.

The produced IF signal is led through one of the two monolitic IF filters
to the IF AMP., DET., AGC, and AF PRE, AMP. where it is amplified and
output regulated.

The signal is then fed on to the detectors where, dependent on the received
signal, it is detected in the quadrature detector. For SSB detection a

carrier reinjection is provided from the x-tal oscillator,
The detected signal is fed on to the active AF filters whose bandwidth is

determined by the micro processor. The AF signal is then fed to both the

earpiece and the AF pre. amplifier,

In FM mode the aerial signal is fed to the FM TUNER consisting of a tuned

RF amplifier followed by a FET mixer producing an IF signal on 1o0.7008 MHz,

FREQUENCY GENERATION

The necessary oscillator frequencies are generated by a frequency synthesizer

according to fractional synthese phase loop principle.

The master frequency is generated in a x-tal oscillator on 1o0.7008 MHz,
This frequency is led on to the SSB detector and the reference divider
where it is divided down to 10.24 kHz, which is the reference frequency

for the phase detector.

The voltage controlled oscillators (VCO) generate the signals, which are

either divided by 4 or multiplied by 2 to get the proper mixer frequencies.

— =
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PRINCTPLE OF OPERATION cont.

The VCO signal is fed to the modulus prescaler where the dividing figure can

be changed from N to N +1, determined by the z register, to obtain a fraction
in the total dividing figure. The signal is then divided by P and fed to the

phase detector, which corrects for frequency offset via the loop filter

and the VCO.

All the dividing figures are controlled by the micro processor,

ERACTIONAL SYNTHESE PHASE LOCKED LOOP

L -:-%f/

!

COUNT
0
Z

—3»=

FRACTION INFORMATION
NO FRACTION: fout = fref x N
EG: fout = 10 x 10 = 100

WITH FRACTION: z = 10, N = 10, fref = 10
fout = 9 x 10 + 1 x 11 = 101

MICRO PROCESSOR

The micro processor supervises the keyboard, calculated the dividing figures
for the synthesizer, chooses the aerial filter in question, controls the
detector mode and the AF filter, reads/programmes the EEPROMS, controls the

display, and stores the frequency setting when the receiver is switched off.

POWER SUPPLY.

The converter unit is constructed for supplying the coasttelefoni receiver
R2022 from 12V DC or 24V DC without change over. (10-32V DC continuously).
The audio amplifier is fully integrated in a single chip. It operates directly

on the 12 or 24V DC battery and performs a powerfull amplifier.
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2. INSTALLATION

MOUNTING POSSIBILITIES
DIMENSIONS AND DRILLING PLAN
ELECTRICAL CONNECTIONS
AERIAL AND EARTH

AERIAL TUNE PROCEDURE

R2022 USED IN CONJUNCTION WITH T121, T122, T124, 7126 OR T12Z8



2.1 MOUNTING POSSIBILITIES

TABLETOP AND DECKHEAD

000 |
000
o000 000

0D000ag,

Mounting bracket H2055, which offers the same possibilities for the loud-

speakers H2054 and H2074.

|

P 000
L] 000

cO0o 000

DOoo0og,

Mounting kit H2068 and H2055.
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MOUNTING POSSIBILITIES cont.

BULKHEAD AND CONSOLE

| min_280mm.
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Mounting kit H2063, which offers the same possibility for the loudspeakers

H2054 and H2074,
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Mounting kit H2062.

or
N min 280 mm
© ©
Qoo 0 ®
. ) 0oal,
() oc0do 400
.~ 00000O0g, - lo
r - o
g o}
(] - @ ° )
OB ©

Mounting kit H2064.

IN CONJUNCTION WITH OTHER "SAILOR" EQUIPMENT

Look up the INSTALLATION section for the SAILOR unit in question



2.2 DIMENSIONS AND DRILLING PLAN

UNIVERSAL MOUNTING BRACKET H2055

permits a wide variety of installation possibilities, such as on table top,
bulkhead or deckhead., For other possibilities such as console installation,
the SAILOR 19" rack or all units in the Compact programme assembled on the
bulkhead, see special information concerning installation of the Compact
programme.

——— | 0o0)|
3 ) L] 080
2 O S002000|
0 .U opoooog,
67 132 min 104 225
E 132 F B 7.?2 [

WEIGHT
« A/ BJCJDIELF Mounting kit H2055: 1,5 kg
0°| 130 | 67 | 104 | 130 | 67 | 104 R2022 : 4,5 kg
48°| 142 | 67 | 104 | 146 | 72 | 104 H2054 : 5,5 kg
9.6°| 155 | 65 | 105 | 163 | 78 | 103 H2074 4,0 kg
14.4°] 167 | 62 | 120 | 178 | 84 | 101 | pimensioner i mm
TS TTTTTS N, ‘
e o .
: | |
i ! |
| | |
e 4 $

S0mm ;o 175mm -

100m,
32mm

| S M M J
- L L
\____J =

§9/.4%2=-0-%/%9.L4%2-0-% 22024
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DIMENSIONS AND DRILLING PLAN cont.

i . o o A [][][fﬁ
- | —] a0aa0o
ﬁ od0dOodO0Oa4d
) o o [][]E]E][]E]EL
. s 9
o [ N
18 3
8 8
U ()
48 132 min 704 225
6
E 132 F B8 132 Cc

Y
o] A B C D E F
0°| 230 | 67 | 105 | 230 | 67 | 105
48°| 243 | 67 | 117 | 245 | 72 | 105
9.6°| 265 | 65 | 130 | 262 | 78 | 103
14.4°| 265 | 62 | 143 | 270 | 89 | 100

Dimensions in‘mm

WEIGHT
Mounting kit H2068 and H2055:
R2022 :
H2054

H2074

1,5 kg
4,5 kg
5,5 kg
4,0 kg



DIMENSIONS AND DRILLING PLAN cont.

MOUNTING KIT H2063

< min 280 mm
© ®
[ ° ®
] 0og
Q odOoOOAd
DO000ag, -l
© ©

Free distance must

be kept to allow free
— air circulation ambient
temperature max. 40 C,

!— 4 5mm
e s ELELEEELEes ; WEIGHT
. Ysth %mm Ty | Mounting kit H2063: 1,0 kg
: | Ystk. ®35mm uvns for M3 DIN 963 ‘ : E S f/ R2022 : 4 , 5 kg
i o8 H2054 : 5,5 ke
% Cutting out 231 100 mm i _L H2O74 : 4 ’ 0 kg
R i
—_— N
TTTTT——

4pes. M3x30:

4pcs. cover-

8pcs. M5x8

qpes MEx30

0LL%2=0-%/€0L%2-0-¥%

/69.%2-0~% cc0Ocy
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DIMENSIONS AND DRILLING PLAN cont.

MOUNTING KIT H2064
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Free distance must

be kept to allow free
air circulation ambient
temperature max, 40 C,

‘\xwm%m

Ysth. 235mm uns for M3 JIN963

WEIGHT

Mounting kit H2064 1,5 kg
R2022 : 4,5 kg
H2054 5,5 kg
H2074 4,0 kg

\Al
ﬁ\*ﬁ_’
8pcs. cover. ?
16pcs M5X8\ N
o A— e

e < R

— N
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DIMENSIONS AND DRILLING PLAN cont.

MOUNTING KIT H2062

 — ___Inin 280mm
© sl © ?
0o o = =
q oan A
odOdOo OO
DDDDDDEL° i . .
© A o

Free distance must

be kept to allow free
air circulation amb%ent
temperature max. 40 C,

4stk #6mm

s, #35mm uns. for M3 DIN963 “EJ | | | 0mm i :}g WEIGHT

iy 4 {1 Mounting kit H2062: 1,5 ke

- , PN R2022 T 4,5 kg
. E iﬁ_ ﬁ » } H2054 : 5,5 kg
____________ g, T T TTTTTTTT - H20T4 . 4,0 ke

M/w/‘ ~— T

AN
8pes. M3x30 ’
8pcs. cover \\

/2pes MEx8~—

4pcs M5x30 2pcs M3%30 ~—

CLLve=0-%/2CLh2=0~1
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DIMENSIONS AND DRILLING PLAN cont.

CONNECTION BOX H2091 or H2092

177 mm
130 mm

wuwzgy

35mm

G8LK2Z-0-% 220¢cHy



DIAGRAM AND COMPONENT LOCATION H2091/H2092

) ) 0BS! Loudspeaker comected 1o baftery.
eSS S S e Lo oo D S oSS mmemnson s So oo To Receiver ANT *1*/°2"
7 CONNECTION BoARD 72031 (H2091) P .
! CONNECTION BOARD R2022 (12092) 4 )
! *

—oi| o—v r—
: 02| o ute BATTERY

03| Dummy load
@, oY | Mute key ~ —EROMN
. p——

_VELOW/GREEN

o

o | +DC RED .

08| -0C BLUE

] 09| -In BLUE
| +—ol0| +
| —Foi
| ANV l Oll "m
|
I A —— '
| L
l oY * I {L [<}¢] [
| 75T
| 2 f;’ -b¢ e AA
I < = o |17+nC ) .
z.l\:,_‘ 18+DC With long loudspeaker
\ =TT cables in strong RF field
| T il may be necessary o e
1| (O] mmm () 5-0-24b6b4B decouple the wires.: - o/
; = o5 4307
From t DC C: 10nF 9. SPno. 15.170 ' \
Battery Suppl ¥:0nly mounted in H2091 g es. 1 !
\y Suppl_yyfo f!pﬂ 1 K Jurﬁper only mounted in H2092 FP: ferrite bead eg. SPno. 36.011 _7\’??6 (¢ cj///"/
R2022

¥799%c-9-% ¥%99%72-0-% 2202
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2.3 ELECTRICAL CONNECTIONS

RECEIVER ALONE.

i From
CONNECTION BOX H2092 AERIAL - 2022
RELAY !
s . JL__
© e oQgo
S [][]E]Q;
@ hqn
e —_J7 AJ
e
@ .
g )
i ] ss3lle O Wmmm%) H2054/74
e g
)]
S = BEe=
B L ) .
80%0.5mm (u. strip s >
o] LJ P
+ 10-32V — ’ L

BATTERY =

NOTE:
The receiver must be programmed for one aerial simplex installation.

Look up the AERIAL TUNE PROCEDURE,

SIMPLEX
CONNECTION BOX H2092 KE%L
X RELAY R2022
wy s
© ® ©) Bl o
S/ oQgo
3 © J OO0®
S ®e — 7
@ “
g © "\ H2054/74 H2054/7y
© © el ‘:D i 7
© i =

7
\

A L\
A\

oI g
+ 10-32V —
BATTERY

NOTE:
The receiver must be programmed for one aerial simplex installation,

Look up the AERIAL TUNE PROCEDURE,



ELECTRICAL CONNECTIONS cont.

ONE AERIAL DUPLEX

CONNECTION BOX H2092

R2022

INREINOIOISINEYES

Rx AERIAL

NOTE:

>

LJ

+ 3V -
BATTERY

L

DDO
Ddtie
T X
l ] EARTH
from Tx
~
H2054/74 H2054/74_
) 1

o=

e
L\

The receiver must be programmed for one aerial duplex installation,
Look up the AERIAL TUNE PROCEDURE,

TWO AERIAL DUPLEX

CONNECTION BOX H2092

From AERIAL

RELAY  R2022

k)

e
S )
© e
3 o 9
2
5| Oo
2 ©
© el
g
S

—_J
Rx AERIAL

NOTE :

>

(=

+ 032V -
BATTERY

~
\ H2054/74 H2054/%
- /
] 1
o—
| 1
[ Y AN
AY IS

The receiver must be programmed for two aerial duplex installation,
Look up the AERIAL TUNE PROCEDURE,

\
.
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2.4 AERIAL AND EARTH

AERTAL

For receiver aerial use either a whip aerial of at least 6 metres length or

a wire aerial of 6 - 30 metres length,

For lead downs of less than 12 metres use a low capacitance cable, e.g. ETToMA
For longer lead downs use a good quality of 50 ohms coaxial cable, e.g, RG213

and shift from HIGH to LOW (50 ohms) input impedance.of the duplex filter,

To determine which pos. is the most advantageous search for a weak station near
1605 kHz, note the meter reading. Shift to the other input impedance and
check if the meter reading has increased, Remember to tune the aerial

capacitor, Look up the AERIAL TUNE PROCEDURE,

In noisy environments it may be advantageous to use a triaxial cable, e.g.
SATLOR H1213 where the outer screen acts as static shield, this means that

outer and inner screen has to be connected at the receiver,

The aerial must be placed as high and as much in the clear as possible, and

for duplex reasons as far from the transmitter aerial as possible,

If wire aerial is used keep the angle between the aerial lead-in and the

transmitter aerial as perpendicular as possible,
For aerial and cable connection use a junction box mounted at the foot
point of the aerial, The junction box must be designed for outdoor mounting

in maritime environments, E.g. SAILOR H1209,

EARTH

RECEIVER WITHOUT TRANSMITTER

In iron vessels the earthband is led to the deck (hull) of the vessel or

to the deckhouse,



AERIAL AND EARTH cont.

In fibre-glass and wooden vessels the earthband is led either to a keel
bolt, if the vessel has an external ballast keel (sailing vessels), or to

an external metal plate of at least 1 sgm. on the hull below the water line.

RECEIVER IN CONJUNCTION WITH A TRANSMITTER:

Connect the earthband to the transmitter earth terminal in the shortest

possible way to keep the receiver at the same RF potential as the transmitter.

Fig., 1
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AERTIAL AND EARTH cont.

To be grounded effectivelyi——~\\\\\\\\\\\\\\\\

If metal mast to mast, —_
Metal mast must be connected to either metal

hull or to grounding system.

If wooden mast to cu-strip (5o0x1) fastened to
the mast.

In the lower end the strip must be connected
to hull (if metal ship) or to separate ground-
ing system (equal to transmitter system) close

tc mast,

All standing rigging must in the top end be
connected to metal mast or cu-strip and in

the receiver end to cu-strip or grounding

system,

To avoid crackling noise make all connections

by welding, bolting or solering.

CONNECTION BOX H2092

© 2

[fosec006000D 0

?



2.5 AERIAL TUNE PROCEDURE

When the receiver has been installed it has to be programmed for the

installation in question. There are 3 possibilities, either one aerial

simplex or one aerial duplex or two aerial duplex, The 3 configurations

are stored in a "roll stack" entered by the
rolled by pressing the [::] key.

Readouts are:

Keep activated and press

=

Release TUNE

SHIFT

H
=
H

)
I
1

f
L

'smnfkmntkeys and it is
P

cAdud

HOW TO PROGRAMME THE RECEIVER AERIAL CONFIGURATION

E.g. one aerial simplex

Keep

Release TUNE

2]
I
1

STORE

activated and press

.

N\

The fregency in
file no 0 1s shown.

[AAVA:



R2022A

AERIAL TUNE PROCEDURE cont.

SATLOR R2022 has two aerial input impedances, HIGH 500 ohms approx. and LOW

50 ohms approx.

The low impedance is to be used in installations with long coax. cable of

approx. 12 metres or more.
The receiver is factory set for HIGH aerial impedance.

HOW TO SHIFT FROM HIGH TO LOW INPUT IMPEDANCE

SIMPLEX FILTER DUPLEX FILTER
h Low Low High

Hig

Front End pcb

SATLOR R2022 has three aerial sockets, FM, ANT "1", and ANT "2".
FM socket is intended for a FM diapole aerial. (75 ohms)

ANT "1" is intended for a one aerial installation, either the transmitter
aerial in a simplex installation or a foremast aerial for

duplex installation.

ANT "2" is intended for a two aerial installation where the simplex aerial
is the transmitter aerial connected to the ANT "1" connector, and

the duplex foremast aerial is connected to the ANT "2" connector.



AERIAL TUNE PROCEDURE cont.

Anyway the aerial trimmer for the duplex filter has to be tuned.

HOW TO ADJUST THE DUPLEX FILTER AERIAL TRIMMER

SIMPLEX INSTALLATION.

1)

Key in a low frequency in the CT. band e.g. 1610 kHz.

TUNE
Press the keys and search for a weak station in the low
end of the CT band. Then press the keys again.

Activate the noise generator by pressing the RF TUNE knob,

and tune for maximum meter reading.

Adjust by means of an insulated trimming stick the aerial

trimmer for max meter reading.

Repeat 3) and 4) until no essential improvement is achieved.

DUPLEX INSTALLATION.

1)

Key in a low frequency in the CT band e.g. 1610 kHz.

TUNE
Press the @ ‘keys and search for a weak station in the low
(ToRE
end of the CT band. Then press the ] keys again.

[ouintan

| i
Press the pmex;  key.,

Activate the noise generator by pressing the RF TUNE knob, and

tune for maximum meter reading.

Adjust by means of an insulated trimming stick the aerial trimmer

for max. meter reading.

Repeat 4) and 5) until no essential improvement is achieved.

¢c0zy



R2022/H2093.
4-0-25017.

2.6. R2022 USED IN CONJUNCTION WITH T121, T122, T124, T126
OR T128.

Connection box H2093 1is used when R2022 1is installed in conjunction with
SAILOR T12X.

When used in conjunction with SAILOR T121, T124, T126 and T128 a minor
modification must be made in the transmitter to secure that the station
operates properly (see fig. 1).

IN4DD2

NOTE!
B No need for modifi-
cation in T122.

Example T128,

How to interconnect R2022, H2093 and T12X: look up sections 2.6.1. and
2.6.2. of this manual.

IMPORTANT! When R2022 is installed in conjunction with T12X there are a few
changes to the operation of the station.

a) The simplex/duplex mode switch on the transmitter must always
be placed in duplex position.
Simplex/duplex mode shift is handled through keyboard on R2022
(1ook up the green covered operating manual).

b) Test alarm function is carried out in the following way:

1) Press a digit on the receiver keyboard to avoid AF signal
from the receiver in the handset.

2) Activate test alarm function on the transm1tter, and the
alarm signal is now heard in the handset.
NOTE! The procedures 1) and 2) are not to be followed if
send alarm function is activated on the transmitter. 1In
that case the receiver is automatically muted.

c) Earpiece level is adjusted through potentiometer R15 located
on H2093 PCB.
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2,6,1,ELECTRICAL CONNECTIONS OF R2022 AND T12X

SIMPLEX

CONNECTION BOX H2093

fi

Exisling =~Cable originally intended
plug on fransmit- Transmitler handset. to Supply’ "SAILOR* R105
ler.

=10 microfelephane

[e—

Doooooo )

_ ) L

NOTE:
The receiver must be programmed for one aerial simplex installation.
Look up the AERIAL TUNE PROCEDURE.

ONE AERIAL DUPLEX

CONNECTION BOX H2093 From P2022
Px AERIAL
©
o
ST1
J2
=1 ~Z
/{0 ° o\\, \
@ S o) o le) ,,% @ ®\‘ %
\
\ |
i@ |
le-T0 microfelephane (= Exising - Cable originally infended
flzg on tronsmit- Transmifler handisef. 1o Supply "SAILOR* R105
fer.
o
o
o
o
H ;
o
o
[e]
o
\ 0
. )
NOTE ¢

The receiver must be programmed for one aerial duplex installation.

Look up the AERIAL TUNE PROCEDURE.



ELECTRICAL CONNECTIONS OF R2022 AND T12X cont.

TWO AERIAL DUPLEX

CONNECTION BOX H2093

o
o

o
i, o O
/ooo\\ // ‘© f
sSC P o & B

ﬁ—fo microtelephone - {=—Existing Ne-catle originally intenged
| plug on fronsmit- Transmitler hanaset. fo supply "SAILOR* R105
er.
.
N

NOTE:
The receiver must be programmed for two aerial duplex installation.
Look up the AERIAL TUNE PROCEDURE.

02042-0-% 220cH
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DIAGRAM AND COMPONENT LOCATION H2093

CONNECTION  BDARD R2022/T12X (H2093)
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REAR VIEW

@
20

FM” AERIAL

POWER connector

1: +Loudsp.
2:4+DC 10-32v
3: Key
D4 Earpiece
:=DC/~Loudsp.

“1°  AERIAL "2"
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R2022.

5.0, CIRCUIT DESCRIPTION
5.1, FRONT END (MODULE 1)

This unit contains the following parts:

- Aerial Switch and Simplex Relay - Mixer and Crystal Filters
- Truth Table for Aerial Switch - FM Tuner and IF Filter
- Duplex Filter and Noise Generator - Miscellaneous

Simplex Filters

AERIAL SWITCH AND SIMPLEX RELAY

The aerial signal enters the receiver via the aerial socket(s) "1" - "2".
The switching between duplex and simplex filters takes place by means of
RE1 controlled from the microprocessor and T1.

The simplex relay is controlled from the microprocessor and T2.

TRUTH TABLE FOR AERIAL SWITCH

Aerial Filter Socket Socket RE1 | RE2 | D8 D12
programming " "

One Simplex ON Duplex ON ON OFF | ON
Aerial

Simplex Duplex | ON L OFF | ON | ON | OFF
One Simplex ON Duplex ON ON OFF | ON
Aerial

Duplex Duplex ON ke OFF | ON | ON | OFF
Two Simplex ON Duplex ON ON OFF | ON
Aerial

Duplex Duplex Simplex ON ON ON ON OFF

DUPLEX FILTER AND NOISE GENERATOR

The aerial signal enters the duplex filter through the protection resistor
R3 and the aerial tuning capacitor C3, which is a part of the tuning
capacitor for L1, and leaves the capacitive coupled filter at the impedance
transformer C11 and C12. The reversed biased diode D2 is part of the aerial
coil protection circuit.

The noise generator consist of D14 and T3, which is switched on and off by
means of a 10.24 kHz square wave signal activated by the switch S1-6.



SIMPLEX FILTERS

The aerial signal enters the simplex filters through the HP filter
consisting of L2, Cl10 and L4 and leaves the filter at the diodes D5, D6 or
D7. D3 1is part of the aerial coil protection circuit. There are three
filters, namely the LW LP filter consisting of C17, L8 and C24, the MW BP
filter consisting of L6, C18, L9, C26, C28 and L12 and the CT BP filter
consisting of L7, C19, L10, C21, L11, C29, C31 and L13.

The signal is fed on through D9, D10, or D11 to an LP filter consisting of
L14, C63, C33, L15, C35 and C36 through D12 to the mixer.

The switching in and out is controlled by the microprocessor IC1 (LW, CT)
and IC2 (MwW).

MIXER AND CRYSTAL FILTERS

From the input selectivity the signal is fed to the double balanced mixer
through the balanced transformer TR2 to the FET mixer T6 and T7. The local
oscillator signal from the buffer transistor T1-3 is fed into the sources
of the FET's. D15, C46 and D17 are the self bias circuit for the mixer. The
difference frequency at the drains of the FET's is filtered out in the tuned
circuit TR4, C53 and C55 and led through one of the two high order monolitic
crystal filters FL2 and FL3 to the IF amplifier. The filter selection is
controlled by the microprocessor IC1 and IC2.

FM TUNER AND IF FILTER

The aerial signal is led through the tuned input transformer TR1, C37, C39
and capacitance diode D13 to the tuned RF amplifier T4. The amplified signal
is led through the tuned collector transformer TR3, C45 and capacitance
diode D16 to the FET mixer T9. The Tlocal oscillator signal from the doubler
transistor T3-3 is fed into the source of the FET. R34 and C51 ensure
correct termination of the L02 coaxial cable. L16 and C54 are resonated at
the IF frequency to increase the mixer gain. The difference frequency at
the drain of the FET is filtered out in the tuned circuit TR5 and C50 and
led through the ceramic resolator filter FL1 to the IF amplifier. The
selection of FM mode is controlled by the microprocessor IC2, T8 and T5.

MISCELLANEOUS ’

0Cl and 0C2 are optocouplers giving pulses when tuning wheel is rotated in
the TUNE or CLARIF. mode.

T10 short-circuits the tune voltage for D13 and D16 when the FM tuner is
switched off, to prevent L0O2 radiation from the aerial.

ccocd
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View from component

side with

lower side tracks.

View from component side with upper

side tracks,

FRONT END (moDuLE

1



View from soldering side with lower side tracks.

FRONT END (moDuLE 1)

®

View from soldering

side with upper side tracks.
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GROUND
DUPLEX FILTER

4 % % s 0 o 0o 0 0 4 |

SIMPLEX RELAY
DUPLEX RELAY

View from component side with lower side tracks.

GROUND
DUPLEX FILTER
w
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SSB
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View from component side with upper side tracks.
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R2022.

5.2, IF AMP., DET., AGC AND AF, PRE. AMP. (MODULE 2)

This unit contains the following parts:

Pin Diode Attenuator
- IF Amp.

AGC Generator
Detector

AF Filters

AF. PRE. Amp.

PIN DIODE ATTENUATOR

The IF signal is Tled from the front end into the pin diode attenuator,
consisting of R114, R10, R11l, R15, and D2 through transformer TR1 and led
out by transformer TR2 into the IF amp.

The attenuation level is controlled by the AGC voltage, which is led into
ICla, where it is filtered out and amplified. ICla then provides the voltage
which determines the diode current in D2. With increasing AGC voltage the
diode current decreases and the attenuation level increases and vice versa.

IF AMP.

From the pin diode attenuator the signal is fed on to IC2 and from IC2 to
IC3. Both these integrated circuits are operational amplifiers. The actual
voltage gain in both amplifiers is controlled by the AGC voltage applied
to pin 7. From IC3 the signal is led into an amplifier built-up around T3
and further on to the ceramic filter FLI.

This filter FL1 reduces the noise bandwidth to approx. 300 kHz. From the
ceramic filter the signal is fed on to a common collector amplifier T6,
which buffers the detector circuits.

AGC GENERATOR

From the ceramic filter FL1 the signal is fed on to a common emitter
amplifier T5. The voltage gain in this amplifier determines through the AGC
system the magnitude of the IF-amp. output from FL1.

From T5 there are two different ways to generate the necessary AGC voltage,
depending on whether AM/FM mode or SSB mode is chosen.

A11 mode shifts etc. in the AGC systen are controlled by the microprocessor
through IC4.

RF-gain voltage is added to the AGC system through D4 and contemporary led
to ICld, which compares RF- ga1n voltage with AGC voltage and generates the
scan control signal.



SSB-AGC

From the amplifier T5 the signal is fed on to transistor T4, which together
with R44, C20, R45 and C21 forms a magnitude detector. The voltage on R44
and C20 is led right on to the gain controllable circuits IC2 and IC3
through D13, R28, D10 and Tl and ensures fast control of the AGC Tevel in
the system. Together with the fast AGC-system a slow control of the AGC
level is activated by the detector output voltage, which is fed on to the
voltage follower IClb through R31. IClb buffers the charging of C1l0 through
R25 and D9. The voltage on D10 is amplified by IClc and led through D3 to
the cathode of D13, where it is added to the actual voltage Tevel from the
detector. The fast AGC system ensures noise immunity and the slow AGC system
will decrease distortion caused by the AGC of an SSB-signal.

AM/FM-AGC ‘

When chosen AM/FM-AGC C18 1is connected parallel to C27 through T2. This
decreases both rise and fall time for the AGC system, so modulation
-compression does not occur. The slow SSB-AGC is disabled by applying high
voltage to pin 6 IClb through D14.

DETECTOR

The detector circuit is built up around IC5, and through the diode
arrangement D17 - D24 it is made possible to demodulate A3, A3H, A3A, A3J
and FM using the same detector circuit.

Through microprocessor control there are 3 different detector modes to
select, these are shown and explained in principle below.

IC5 features a muting facility controlled by microprocessor through applying
voltage to pin 5.

AM- mode

L3 c49
. 4
TNLl4

dcsy

— ! R86
IF oufput 1 i

%
AFoulpur. NN

I

czecocd



R2022,.

In AM-mode the principle is to remove the modulation from the IF-signal
through the 1limiting amplifier and Teave just the carrier signal. This
signal is then mixed with the original IF-signal to create the wanted AF
out. :

SSB-mode
49
IF output J\r/'{rav\ IF
. 4 h
', L
c5y !

. o — R86
Garrier . |
Reinjechion signol =11 ::> .

[im-amp Miver
%y
AF-oulput

In SSB-mode the carrier reinjection signal is simply mixed with the
IF-signal, and the AF-signal is then created.

The IF-signal is fed on into the mixer through pin 9, so it is possible to
maintain the amplitude information in it.

FM - mode
Cyl L3 C‘/9

-1

: c54
IFoulput ! >
Lim. amp.

mMmd

In FM-mode the IF-signal 1is led into pin 1 IC5. The Tlimiting amplifier
removes amplitude modulation from the signal. A phase difference between
the signal on pin 8 and the signal on pin 9 proportional to frequency
difference between the IF-signal frequency and the resonance frequency of
C54 and L4 is created, and this phase difference is detected in the mixer
and the AF out signal created.

~
<&

R86

re— o}




TRUTH TABLE FOR DIODE ARRANGEMENT

D17 D18 D19 D20 D21 D22 D23 D24
AM OFF ON OFF OFF ON ON OFF ON
FM OFF ON OFF OFF ON OFF ON OFF
SSB ON OFF ON ON OFF OFF OFF ON
AF FILTERS

To reduce white noise from the non-tuned IF-amp. in AM and SSB-mode, 4
active AF filters are built in, as shown below, which are switched in and
out by the multiplexer IC7. '

The multiplexer is controlled by the microprocessor through T8, T9, T10,
and IC4 depending on which receiver mode is chosen.

LP LP HP HP
AF-output
] — |
ICa \ IC6b \ / IC6¢c / IC6d
FM M SSB
0 |4 18 |1
c7 12
5 o & 45:; ‘ Pin no. ,
/S.,, 53 \s2 \g, 6 . Control pins. Mde 7275 16 |3
? 3 AM high | low | high | low
SSB | high [low [iow | high
v 7 3L 91 2 FM high |hgh | low | low
Muted jow | & | & | 7

In SSB-mode the detector output enters the AF-filters through R79 and is
led through all 4 filters by switching S1 on.

In AM-mode the signal is led out before the last AF-filter by switching S2
on.

In FM-mode the detector output is led through the multiplexer by switching
S3 on and the AF-filters are disabled.

From pin 2, pin 9, pin 3, IC7 the signal is fed on to the earpiece amplifier
T12. From pin 10 IC7 the signal is led to the AF-potentiometer located on
the microprocessor PCB.

Multiplexer switch S4 is used to mute AF-signal to the AF-potentiometer.
When S4 1is switched off, muting of the external 1loudspeaker 1is implied
without muting the earpiece.

AF. PRE. AMP.

From the AF-potentiometer Tlocated on microprocessor PCB the signal is fed
into T13 and then led on to T14, which buffers the AF power amplifier placed
on AF-AMP. and FILTER UNIT (module 7) PCB.

rzcocd
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5.3, FREQUENCY SYNTHESIZER (MODULE 3)

The synthesizer which is generating the needed L.0.-signals is working as
a fractional synthesizer. This means that the division ratio in the 1loop
divider can be a non-integer number, making it possible to get a frequency
resolution at the output which is smaller than the reference frequency in
the loop. In this synthesizer the reference frequency is 10.24 kHz and the
frequency resolution in the loop is 40 Hz.

The loop reference frequency is generated by means of the crystal controlled
oscillator built around T2 and the reference divider in IC16 followed by
the divider IC12. So the reference output for the loop will be at pin 8 on
IC12.

The synthesizer module comprises among other things the normal building
blocks included in a phase-locked loop, VCO, a programmable divider, a phase
detector, and a loop filter.

The VCO 1is built around transistors T12 and T18. Coil L11 alone or
parallelled by L9 or L10 in combination with C60, C58, and capacitance
diodes D9 - D16 form the main part of the frequency determining elements.
So the VCO can be tuned by means of diodes D9 - D16, with increasing
frequency for increasing control voltage. The VCO covers the frequency range
from about 43 MHz to about 61 MHz in three bands.

The programmable divider consists of a dual modulus divider IC3, dividing
by 15/16 and a programmable divider included in IC16. The output pulses will
be at pin 15 on IC16.

The integer part of the division ratio is determined by the number latched
into IC16 and the fractional part by the number latched into IC15.

When the division ratio is an integer, the divider works as a conventional
dual modulus divider with the modulus control output from IC16 controlling
IC13. When the division ratio includes a fractional part called F, the
fraction accumulator IC5, 9, 10, and 15 in conjunction with IC7 increase
the division ratio with 1 for every 1/F reference cycles, which means that



the mean division ratio will be increased with the fraction F. By using an
8 bit accumulator and a reference frequency of 10.24 kHz = 40 x 28 Hz, a
synthesizer resolution of 40 Hz is reached.

The increase in division ratio by 1 is done by pulling the modulus control
input, pin 6, on IC3 low for one output cycle of this divider; IC7 secures
a correct timing in this cycle.

The phase/frequency detector is of the sample and hold type.

IC20 with C61, C62 forms an integrator. When a constant current is drawn
through diode D8, the output voltage at pin 6 of IC20 will increase linearly
with time. Diodes D6 and D8 constitute a switch controlled by flip-flop 1
in IC1 and level shifting transistor T13. When the output from the reference
divider (pin 8 on IC12) goes high, the Q1 output (pin 5 on ICl) goes Tow,
turning T13 off, so the constant current drawn by T14 1is forced to flow
through D8 with a linearly increasing output voltage of IC20 as a result.
When the programmable divider delivers an output pulse, the flip-flop output
(pin 5, IC1) changes back high, turning T13 on, which forces the current
drawn by T14 to flow through D6, resulting in a constant output voltage at
the integrator. The output voltage reached by IC20 1is sampled by the
sampling circuit formed by T17, C72, and IC23, every reference cycle.

The output voltage will be a measure of the phase difference between the
reference signal and the variable divider output signal. If the input
frequency/phase of the divider input increases, the integrator output
voltage decreases, and vice versa. ’

The phase detector constant,AVout/a@in, is determined by C61, C62 and the
current drawn through T14. Increasing current means increasing phase
detector constant.

The current drawn through T14 is determined by the constant current sink,

formed around IC19, and the diode switch with D3 and D4. The switch is
controlled by counters IC13, 14 through flip-flop 2 in ICl1 and Tlevel
shifting transistor T10. By counting a constant number of output pulses from
the prescaler IC3, in every reference cycle, the synthesizer output
frequency variation is converted linearly to a duty-cycle variation of the
square wave produced at pin 9 on ICl. By controlling the diode switch D3
and D4, and so the current through T14, with this square wave, the phase
detector constant will increase proportional to the synthesizer output
frequency, or the Toop division ratio as you wish, and so keeping loop gain
constant over the entire frequency range. The nominal value of the phase
detector constant is adjusted by means of potentiometer R44.

IC6 and IC1l1l generate the necessary control pulses for the phase detector,
which includes a short delay from the integrator has ramped up to the sample
pulse to T17 is generated, followed by a short-circuit of integrating
capacitors C61, C62 via T16, preparing the integrator to the next cycle.

The Tloop filter is made up partly by the feed-back loop in the phase
detector, via C65 and R72, and the low pass filter formed by C89, C91, R106,
R105, and C90.

When a non-integer division ratio is used in the loop, some unwanted
spurious sidebands, caused by the digitizing process, will appear at the
VCO output. To reduce the level of these sidebands, a socalled A.P.I.
(Analog Phase Interpolator) formed by the phase accumulator IC5, 9, 10 and
15 and D/A-converter IC4, generates a correction signal to the phase
detector output.

The VCO control voltage is corrected by drawing the correction-current from
IC4 through R73 via T15. The reference current for the D/A-converter is
taken from the current-mirror formed around IC19, to get the correction term
matched to the phase detector constant over the entire temperature range.
The nominal value of the reference current is adjusted by means of the
potentiometer R57.

JAANA:
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The VCO signal is fed to the common buffer amplifier formed around T9 and
T11l. The amplifier output is split into three signal paths, i.e. to the loop
divider through T6 and T8 and to the L.0.-1 output divider through T5 and
T7 and to the L.0.-2 output doubler with T4 as a buffer amplifier and T3
as the doubling transistor.

The loop signal is fed to the fixed divide by 4 circuit formed by IC17, thus
resulting in an output frequency range of about 10.7 MHz to about 15.2 MHz
with 10 Hz resolution.

The divider output is amplified in T1 before the final filtering.

The carrier reinjection signal 1is taken from the crystal oscillator at the
capacitive tap formed by C16 and C19.

Besides the above mentioned function determined blocks, the synthesizer
board includes several internal voltage regulators with the filtering
belonging to them.

IC18, 24 and 25 are fixed regulators supplying respectively, VCO with buffer
amplifier, L.0.-1 output amplifier and the fixed output divider.

IC21 and 22 are adjustable regulators, generating the internal +15.0V DC-
supply. By means of the resistor-sets R89, R92, R95, and R99 respectively
R90, R93, R96, and R101, the appropriate resistor combination is selected
to get an output voltage error below 1%.
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5.4,  PROCESSOR UNIT (MODULE 4)

The processor unit is a supervising and controlling unit, which scans the
inputs and sets up the receiver operating conditions according to the given
commands. The main functions are as follows:

on/off control of power supply

keyboard Matrix scanning

display driving _

frequency setting of the synthesis

communication with EEPROMS

scan of external inputs and

controlling the IF and RF-sections according to the keyboard commands.

POWER SUPPLY CONTROL

A press on the on/off button turns on the switch circuit (fig. 1) in the
power supply, which hereby powers up the microprocessor. By scanning the
keyboard, the processor ensures that 0C2 is on before it turns on 0Cl, which
hereby holds the supply to the switch circuit. After release of the on/off
button another press on it will cause the processor to turn off OCl and then
the supply to the switch circuit will disappear when the on/off button is
released. If the processor is reset it checks the condition of the on/off
button and if this is not activated the processor will turn off the power
supply. This will happen if the 5V supply is lowered below approx. 4.1V or
if the backplane drive to the display disappears. The circuit, which handles
the mentioned events, is formed by T3, ICl4b, D11, and 1/8 IC15.

+Baft.
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KEYBOARD SCANNING

The keyboard is a 6x3 Matrix, which is scanned every 12 msec. The scanning
takes place as shown in fig. 2. The output pins at port C are turned Tow
one at a time and between every shift the state of the input pins at port
D is measured. If they are all high the keyboard is not activated. If one
of the input pins is low, then the processor leaves the scanning sequence
and performs the command indicated by the activated button.



Fig. 2 Microprocessor
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DISPLAY DRIVING

The display is an LCD type which demands an alternating voltage across the
segments. This is done by inverting the display driver data (IC8 - IC13)
every 12 msec. Simultaneously the backplane is inverted via IC2F and ICZ2C.
The display drivers are loaded serially by the microprocessor with data,
clock, and strobe pulses from pin 32, 33, and 34. The timing is shown in
fig. 3.

‘Fig. 3
Data pin 32 IC1 X _Any Volue i
' 8pulses o
Clock pin 33 IC1 ____{:lrlrlrlglgj_____{; ’![
“ Strobe pin 34 IC1 ﬂ_s ¢

FREQUENCY SETTING OF THE SYNTHESIS

After a frequency is entered, the microprocessor calculates three figures
which are necessary for the frequency setting of the synthesis. These
figures (dividing figure N, integer part A, fraction F) are in parallel mode
loaded into the synthesis via the processor port B and two strobe Tlines.
Additional the synthesis is loaded with a reference dividing figure every
time the other figures are loaded in. The fraction is loaded as an eight
bit word. The other figures are splitted up in a four bit data word together
with a three bit address. The loading order is shown in fig. 4.

L2052-0-% 2202y
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Fig. 4
DATA TO SYNTHESIS
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EEPROM COMMUNICATION

The memory is formed by three EEPROMS, which are accessed on three lines
named ADQ, CK, and AD/DA. The data exchange runs serial on the ADQ line
controlled by the CK line. The AD/DA 1line controls the data direction in
the EEPROMS. Further it is used when erasing and programming the EEPROMS.
The three mentioned control lines are parallelled on the three EEPROMS which
are accessed separately by an address input in the first data word every
time access is wanted. The individual address is set up with the inputs Cl,
C2, C3, C4 on the chips. Additional the first data word contains an
operating code which indicates what to be done in the addressed EEPROM
(erase, write, read).

If an EEPROM is addressed with opcode erase or write pin 1 will turn low
and cause pin 4 on 24.5V, which is necessary for erasing or writing in an
EEPROM.

The EEPROMS are built as 32x 32 bit memories which causes all data exchange
formed as 32 bit words. The actual timing of the data transfer is shown in
fig. 5.

WRITE
32 clock pubke 32 clock pulse 32 clock pulse 32clock pulse
A ~ 7 A — — A
Ck Juun._._yuuee. . Juu UL .. Jun___n

. Erasing of 32 bit _100m sec. - 10 m sec.

_ Programmung
AD/iA | f “new obold KJ
( . —

LB

ADQ X Bota about chip. N/ New datn fo memory ’ Wrie code in g Shandby code
memory, Erase . n
) )

v ~§ —
o py }—l

READ
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IF AND RF SECTIONS CONTROL, EXTERNAL INPUT.

Besides the already mentioned things the processor unit selects or controls
the following circuits; front end filter, IF controls (mode, AGC on/off,
mute), front end relays and tune voltage for FM front end filter. These
circuits are on/off controlled by means of three latches IC4, IC6, and IC7.
The 1latches are loaded serially from the processor using data, clock and
strobe Tines. <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>