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SAFETY SUMMARY.

The following general safety precautions
must be observed during all phases of
operation, service and repair of this
equipment. Failure to comply with these
precautions or with specific warnings
elsewhere in this manual violates safety
standard of design, manufacture and in-
tended use of this equipment. Danek Radio
AS assumes no liability for the customer‘s
failure to comply with these requirements.

GROUND THE EQUIPMENT.

To minimize shock hasard, the equipment
chassis and cabinet must be connected to
an electrical ground. The equipment is
equipped with a three conductor ac power
socket. The power cable must either be
plugged into an approved three contact
electric outlet or used with a three con-
tact to two contact adapter with the
arounding wire firmly connected to an
electrical ground ( safety ground > at the
power outlet.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the equipment in the pre-—
sence of flammable gases or fumes. Operation
of any electrical equipment in such an en-
vironment constitutes a definite safety
hazard.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove
equipment covers. Component replacement
and internal adjustments must be made by
qualified maintenance persconnel. Do not




replace components with power cable con-
nected. Under certain conditions dangerous
valtages may exiet even with the power
cable removed. To avoid injuries, alwayrs
discannect power and discharge circuits
before touching them.

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjustment
unlees ancther perscn, capable of rendering
first aid and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY EQUIPMENT.

Because of the danger of introducing
additional hazards, do not install sub-
stitute parts or perform any unauthorized
madification to the equipment.

DANGEROUS PROCEDURE WARNINGS.

Warnings, such &e the example below,
precede potentially dangerous procedures
throughout this manual. Inetructions con-
tained in the warnings must be followed.

WARNING

Dangercue voltages, capable of causing
death, are present in this equipment.
Use extreme caution when handling,
testing and adjusting.
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GENERAL INFORMATION.

1.1 Introduction.

This Technical Manual contains information required to

— install,; gad operate and service the TR300O HF-transcei-
ver. & separate Operators Guide is supplied with the
TR3UOO. The Operators Guide should be kept with the
transceiver for use by the operator.

1.2 Specifications.

Transceiver specifications are listed in table 1.1. These
are the certified specifications.

v
1.3 Transceivers covered by this manual.,

tw

ey A1l transceivers are cover by this manual. In case of ary
2T maaa] change, & special ammendmentg sheets is inserted in

@ BV front of thes manual . Can e {thd

!A' (RN
1.4 Safety consideration.

This manual contains information, cautions and warnings
which must be followed to ensure safe operation and to
maintain the transceiver in a safe condition.

1.5 TR3000 DESCRIPTION.

The TR3000 HF-SSE transceiver is especially designed
Sfor* application where:
# The operation of the tran5c91ver should be logical in
aorder to ease the DperatoggwworL.
# The installation should be simple with the possibili-
~ ty of easy removal to another site.

o

. ';# The station should operate also on 24 V 0C. e able €
.b&yﬁuw“'# Another station should have—the-possibility ef , start
=R tHag up the unmanned TR3000 equipped with ARG and col-
< Tect or deliver messages in the ARG memory.

© The TR3000 is mainly coperated from the receiver keyboard
except for the transmitter power levels, which are selec-
ted from the exciter keyboard.
The frequency updating is made from the receiver keyboard
or tuning knob. The split/nonsplit mode makes it possible
to operate the receiver and transmitter at different fre-
quencies, and change either the receiver or transmitter
frequency without affecting the other. -
When the TR3000 is operating unmanned, the receiver may
monitor &a number of frequencies if left scanning. When
addressed by another station, the receiver stops the
scanning, updates the transmitter at operation frequency,
R and the connection is estabished. The transmitter gt
- covers the frequency range 1.6-26 MHz in 100 Hz steps
while the receiver covers 100 KHz to 30 MHz in 10 Hz
— steps
’ The transceiver ha%~thef—5955lb444¥¥—9£ storan 75 user-—
programmed channels with their corresponding setting of
mode , agc and bandwidth. The user—programmable channels
also allow storing of separate frequencies Ffor receiver

1-1



and transmitter. ‘
The transceiver operating modes are USE ,AM , RTTY, CW.

The basic transceiver consists of 4 panels housed in a

19" rack. The four panels comprise a receiver RX3000, an
exciter SE3000, a power supply FS3000 and the power amp-
lifier FA3000. Furthermore the rack has room for one more

panel, e.ga. ARG, Fhonepatch.

1.6 Options.

The following options extend the features of the TR3IOO0O:

Option 0O1: With this option the TR3000 allows ARG, FEC
and selective FEC operation. When operating
in ARE mode, unmanned operation is
possible.

Option QOQ2: The receiver settings in the RX3000 non-vo- \
\1ati§e memory may be configurated in accor-
.,‘%«HLL dance (with)customer requirements. This will
Le ) enable the customer to select 433 pre-
b programmed channels.
Option 003: ‘With this option the TR3000 allows Radio

Teletype operation ( AFSK ).

1.7 ficcessories supplied.

The following accessories are supplied with the TR3000:

One handset ORA part nr. 481017
One Operators Guide ORA part nr. 484083
One antenna switch ORA part nr. 482536

One set of running spares [RA part nr. 484091
One set of installation kit
Containing 5 meters of mains cable and &
N—connector for the antenna coax cable.

1.8 Gccessories available.

The following items are available for use with the

TREOOG :

Depot spare parts kit ORA& part nr. 484113
Technical manual [RA part nr. 484121
Special tools for RX3000 IRA part nr. 458902

Connector kit for RX3000 DRA part nr. 457914
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IABLE 1.1 Specifications.
TRANSMITTER:
Frequency range.
1.6 MHz to 26 MHz in synthesized 100 Hz increments.
The transmitter frequency is selected on the frontpa-
nel of RX3000 by either the keyboard or the tuning
knob and is displayed on a 7—-digit LED display.
Frequency stability.
+/~ 0.5 ppm from 0-50Q C .-

Frequency tune time.

Typical less than 1 sec.

Emission modes.

Use = J3E
AM : H3E
RTTY = FiB
CW : ALA

OQutput Power

1.6 to 26 MHz, 600 W +0/~1 dR in S0 ohm unbalanced FEF
and average ( continuous ).

Qutput Power Reduction.

0-3-6-12 dRE selected from keyboard.

Automatic 3 dB reduction with an antenna SWR worse
than 2:1, DC supply voltage less than 26 V or trans—
ceiver error conditions.

Protection.
The transceiver is protected against all kind of
antenna mismatch. A description of the different
protections and the related error messages dre given
in section 3. Operation IS

Carrier suppression.

J3E : More than S0 dR
H3E : & dB.

FIE : More than S0 dE

Intermodulation.

Better than 34 dE relative to PEF at max. output.
Typical 40 dB relative to FPEF.



Spurious Emission.

Better than 43 dE relative to FPEP.
Typical 60 dB.

Wideband noise.

Better than 13% dBc/hz in S00 kHz offset.
Py

Transmitter muting.

'~Better than 150 dB relative to FEF.
Typical 165 dE.

Suppression of unwanted sideband.
Eetter than 50 dE relative to FEP.
Audio input levels,
J3E/H3E
line : —15 dBm ta +10 dBm into 600 ohm balanced

Mic. : 2.5-35 mV into S00 ohm.

FiE :
Line : —15 dBm to +10 dBm into &0C ohm balanced

Audio frequency response.
J3E, H3E and FiBR:
-3 dB 500-2600 Hz
-6 dB 350-2700 Hz
Keying input.

ON/OFF keying: OFF voltage S V
v On current 1.5 mA.

Cooling system.
Forced air cooling with thermal sensor and timer func-—
tion maintaining cooling approx. S min. after reaching
the lower thermal limit of the amplifier.
RECEIVER:

Frequency Range.

100 kHz to 30 MHz in 10 Hz increments. ( 1% kHz to 100
kHz with reduced performance ). '

Frequency stability.

1 ppm 0-40 C
2 ppm -15& € to +55 C

Frequency tune time.
Typically 10 msec.

1-4



Operating modes.

USE
AM
RTTY
CW

IF Selectivity.

SSE : -6 dE at 350 and 2700 Hz
AM,RTTY ,CW:

Wide -6 dB at +/- 2.7 kH=z
Inter: -4 dB at +/— 1.2 kH=z
Nartrow: -6 dB at +/- 0.5 kH=z

Very narcrow: -6 dB at +/- 0.1 kHz
Antenna Impedance.

50 ohm, unbalanced.
SWR less than 1:2

Input Protection.

S0 V EMF for up to 15 minutes.
35 V EMF continuously.

Input Selectivity.

Built—-in sub—-octave filters.

"Sensitivity (100 kHz to 30 MHz).

Better than 0.7 uV EMF for 10 dB SINAD in SSEH.
Better than 2.7 uV EMF for 10 diE SINAD in AM.

Intermodulation.

100 dBuV EMF per signal produces less than an
equivalent input signal of 40 dRuV EMF.

Cross Modulation.

With a wanted signal of 60 dBuV EMF, an unwan-

ted signal of 110 dBuV EMF/30% modlﬂOO Hz pro- —
duces cross modul ation output 30 dE below the
wanted signal level.

Blecking.

With a wanted signal of 60 dBuV EMF, an unwan-—
ted signal of 110 dBuV EMF causes less than 3
dE change in output level. '

Reciprocal mixing.

An unwanted signal removed 20 kHz or more from
the tuned frequency must be more than 90 dB
stronger than a signal 0.5uV EMF at the tuned
frequency to give equal audio output.



Image Rejection.
Greatergthan 90 dE.
IF Rejection.
Greater than 20 dR.
Spurious Response Rejection.
Greater than 80 dE.
Internally Generated Spurious Response.

Internally generated spurious signals will not
produce a S/N ratio greater than 10 dR.

Automatic Gain Control.

Less than 4 dBR change in output for an input
signal variation from 1 dBuV to 100 dBuV.

RF Attenuator.
0 dE 6r 10 di.
BFO.
Variable in 10 Hz step over +/— 7 kH=z.
Notch Tune Filter.
30 dR variable from 300 to 2700 H=z.
IF Qutput.
1.4 MHz at —-20 dEm.
Audio Output.
Speaker: 4W / 4 ohm.
FPhones : 10 mW /500 ohm.
Line : 10 dBm/600C ohm.
General,
The transceiver contains a 75 channel memory with bat-—

tery backup. Each channel contains all settings, exept
power level. C

Transceiver Power supply and environmental conditions.

Input Power.

220 V AC +/- 107 47-63 Hz
24 V DC +30%4L/-10%



Power comsumption.
Operational . S
AC : 2600 W max at full output power.
DC : 1800 W max at full output power.
Standby.
AC : 170 W.
OC =z 140 W.

Environmental Conditions.
Full performance range : 0 to 40 C ( 2 to 26 MHz
Operating range : —15 to'ss5°C
Storage : -40 to +75°C
Humidity.
95% relative humidity at 40°C.

Total Weight of transceiver.
114 kg.

Dimensions.
Height: 851 mm.

Width : 540 mm.
Lepth : &2 mm.



STALLATION.

2.1 Introduction.

This section provides installation instructions for the
TR3000 HF-transceiver. It also includes infaormation about
initial inspection and damage claims, preparation for use
and information on repacking for shipment.

2.2 Initial inspection.
WARNING

To avoid hazardoue electrical shock,

do not perform electrical tests when
there are signs of shipping damage to
any portion of the front or rear panel
or outer covers. Read the safety summa-
ry at the front of this manual before
installing or operating the transceiver.

Inspect the shipping container for damage. If the ship-
ping container or cushioning material are damaged, it
should be kept .until the contents of the shipment has
been checked for completeness and the transceiver has
been checked mechanically and electrically. Contents of
the shipment should be as listed in sec.1.7. If the con-
tents is incomplete, if there is mechanical damage or de-
fect, or if the transceiver does not pass the performance
test, please notify the nearest Dansk Radio agent. If the
shipping container is damaged, or if the cushioning mate-
rial shows sign of stress, please notify the carrier as
well as the Dansk Radio agent.

A full report of the damage should be forwarded to Dansk
Radio, including the following:

-~ Order number.
- Model and serial number.
- Name of transportation agency.

2.3 Storage.

The transceiver may be stored or shipped in temperatures
within the limits -40 C to +75 C. It is advisable to pro-
tect the transceiver from extreme temperature variation
which may cause condensation.

2.4 Repacking for shipment.

The shipping container for the TR3000 has been carefully
designed to protect the transceiver and its accessories
during shipment. This container and its associated pac-
king mater1al should be used when repacking for shipment.
If Shlppkﬂg to Dansk Radio for service, please attach a
tag indicating the type of service required, return add-
ress, model number and full serial number. Please also
mark the container FRAGILE to ensure careful handling.

2-1



If the original shipping container is not available, the
following general instructions should be followed for re-
packing with commercially available materials:

- Wrap heavy plastic or paper around the transceiver.

— Before wrapping the plastic around the transceiver pla-
ce some bags with SILICAGEL in the transceiver to avoid
condensation.

- Use a strong shipping container.

- Protect the control panel with cardboard and insert a 7
to 10 cm layer of shock absorbing material between all
surfaces of the equipment and the sides of the contai-
ner .

— Seal the shipping container securely.

— Mark the shipping container FRAGILE and THIS SIDE UP
to ensure careful handling.

S ounting information.

The transceiver is mounted in a 19-inch-rack. For normal
installation the transceiver should be placed on a sturdy
table so that the operator has easy access to operate the
transceiver. When choosing a table, the weight of the
transceiver must be taken into consideration.

When operating the transceiver, provide at least 200 mm
of clearance at the rear. Do not enclose the transceiver
but allow for air circulation. If the transceiver

does not get sufficient air circulation, excessive tempe-
rature rise may occur and the reliability of the trans-
ceiver will be influenced.

2.6 Power requirements.

220 V AC +/—- 10 % 47-63 Hz
comsumption 2600 W max.

or

24 V OC ~10%/+30%
comsumption 1800 W max.

Both the AC and DC power sources may be connected to the
transceiver at the same time.

In case of a mains power failure the transceiver automa-—
tically switches to DC operation.
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2.7 FUSES,

The power source fuses are listed in table 2.1

TABLE 2.1 FUSES,
RX3000 F1 1A timed 262706
RX3000 F2 6.3A timed 394629
SE3000 F1 4A timed 394637
PS3000 F1 -4A timed 262684
PS3000 F2 60A timed 482765
PA3000 F1-FS  16A timed 263176
PA3000 Fé 2A timed 262714

2.8 Power cables. ¢

(S
The transceiver accepts both 220 Vac and 24 Vdc, and are
therefore equipped with two supply inputs.

2.8.1 Mains input,

In accordance (with) Phe international safety standards
this transceiver is equipped with a three terminal power
connector J1 (refer to figure 2.8 ) for the mains input.
If the power cable is terminated with a mains plug, this
should only be inserted in a socket outlet provided with
an earth contact. This protective action must not be neg-
lected by the use of a power cable without a protective
conductor (grounding) .

2.8.2 DC _input.

The DC input ( TB1 ) is located on the rear of FS3000 on
TR1. Refer to figure 2.9.

When using & [OC supply the ground terminal located below
TE1 should be grounded safely.

2.9 Audio inputs/outputs.

The audio inputs are dedicated to the different modes.

2.9.1  SSB/AM.

In the SSB/AM mode the audio input/output is terminated
both on the handset connector on the front panel of the
SE3000 ( refer to figure 2.7 ) and on TEl ( refer to fi-
gure 2.8 ) on the rear of the rack.

The input levels accepted on the handset connector are
between 2.5 mV and 35 mV into S00 ohms. The handset con-
nection is shown in figure 2.1. _
The input levels accepted on TE!l is between —-15 dBm and
+10 dBm into 600 ohm balanced. The connection is shown in
figure 2.2. :

The selection of either input is described in sec.3.6.5.2
The audio output is avaible all the time, no matter which

-input Sselected by the operator. The output level is +10

dBm into 600 ohm balanced.
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pin no.
1. Mic. GND.
2. [yn. mic.

3. Loudspeaker GND.
4. Loudspeaker.

S. Key GND.

6. Handset key.

Figure 2.1

§§§000 Front Panel Handset connector,

2.9.2 FSK

In the FSK mode the audio input is on the terminal block
. TEB1 on the rear panel of the rack (refer to figure 2.8 ).
The input levels accepted are between ~15 dBm and +10 dBm
into 600 cohm balanced. The connections for TBi1 are shown
in fiqure 2.2 and 2.8. _

The audio line output is also located on TRi. The audio
output Tevel is +10 dBEBm balanced.

O 000000000000 00_O

1023656789 0121B1KQ

Q 0000000000000 ©

pin no.

1. Earth.

2. l.ine out.

3. Line out center.

4. Line out.

3. ey GND.

6. CW key.

7. LLINE key.

8. Handset key.

9. Line 1 ( FSK )
10. Line 1 center
11. Line 1 ( FSK )
12. Line 2 ( Voice )
13. Line 2 center.
14. Line 2 ( Vaice )
15. NC.

16. NC.
Figure 2.2

Rear panel input connector.
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2.%9.3 Optional telex connector.

. The transceiver can optionally be prepared for inétalla—
“tion of an ARG modem, by placing two connectors J2 and J3
(refer to figure 2.8 ) on the rear of the rack. J3 is the

connector for mains supply for a telex makchine ( or ot-
her kind of related equipment ) while J2 is the telex
connector. The connections are shown in figure 2.3.

Q0

Q0

0 Oel

Osp

pin. no
1. TX.
2. TX.
3. RX.
4. RX .
9. not connected.
6. not connected.
7. Reader .
8. Reader .
Figure 2.3

Telex connector on the rear of the rack.

2.9.49 External loudspeaker.

fc Ly v C{

i & C ewen LC)-('
Connections for an external loudspeker (is brought out)on
the rear of the receiver on the socket A10J3 (refer to
figure 2.9 ). The connections are shown in figure 2.4.

5 e
00 000
©c 000
9 6
pin no«\ :
- ..___/" 4-8 . lLoudspeaker output 40
5-9 Loudspeaker GNI 4 ohms
] Figure 2.4

External loudspeaker connection o
the rear of RX3000.
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- The receiver is equipped with a 1.4 MHz IF output socket

( BNC socket on the A7 modul ) providing a ~-20 dBm/S0 ohm
2nd IF signal for auxiliary equipment. The output is
bandfiltered in accordance with the receiver bandwidth
setting.

2.11 Control input/output.

The control input/output socket AB8J1 on the RX3000 ( re-
fer to figure 2.9 ) provides all digital controls te and
from the receiver. All controls_are floating and exerci-
sed by 24Vdc/10mA positiv logichonnections are shown in
figure 2.Q, :

The appropiate cable connector may be ordered +from Dansk
Radio as part of a connector kit, part no. 457914.

(AN A ,
Q0000000
j
15/. \9 //
pin no.
: 1 RS 232 input
2 RS 232 GND
3 Mute input (=)
4 Mute input (+)
7 Scan stop input (-)
8 Scan stop input (+)
9 RS 232 output
10 RS 232 GND

Figure 2.6
Control input/output on RX3000.

2.12 Key inputs

The key inputs are dedicated to the different modes in
order to avoid illegal operation. o

In SSE and AM mode the key indputs are available both at
the front panel of SE3000 ( refer to figure 2.7) and on
the rear of the rack on TEl, handset key, ( refer to fi-
gure 2.8 ) when the microphone input are selected. If the
line input are selected the key input are located on TE1
as line key. ' o

In the FSK mode the key input is available on the rear of
the rack on TB1 as line key.

In the CW mode the key input is available on the rear of
the rack on TB1 as CW key.

All key inputs are excercised by grounding. Connections a-
re shown in figure 2.2 and in figure 2.8.

Py .
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2,13

Antenna connection.

The

antenna connection J4 ( refer to figur 2.8 ) is made

with an N—connector on the rear panel of the rack. The
transceiver is designed for a 30 ohm unbalanced antenna

load.



Ve

N WA

HANDSET

[0 010

Y

O
(o)

O On
L)

OxQe

MIC. GND
. DYN. MIC.

. LS. GND
LS.

. KEY. GND

KEY

LN

— PHONES OUTPUT

0

--iiii<i|-|.ii|i saal ||

eaue ¢ e ee

stEE e = @ SOOT -
S S
Figure 2.7

Front panel view



J1
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1000000000

JL(ANT 1)

.

00000

L MAINS
2. TELEX CONNECTION (" © eV (o M #L)

17X

2. TX

3. RX

4. RX

7. READER

8. READER
5 MaNsouT. COPTIo0vaL)
J4. ANTENNA CONNECTION
TB1. 1. EARTH

2. LINE QUT

3. LINE OUT CENTER

%, LINE OUT

. KEY GND

6. CW KEY

7. FSKKEY

8. HANDSET KEY

9. LINE 1 (FSK) -

10. LINE 1 CENTER

11, LINE 1 (FSK) -

12, LINE 2 (VCIEE)

13. LINE 2 CENTER

%. LINE 2 (VOICF)

15, NC

16. NC

Figure 2.8
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OPERATION,

3.1 Introduction.

jTHis section contains instructions for proper operation
of the TR3000 HF-transceiver.

Basically all operation is made from the receiver
keyboard. Only the selection of reduced output power le-
vel and display of the error log is made by operating the
four push buttons on the SE3000.

Frequency, mode and levels for the receiver and transmit-—
ter are displayed on the respective displays on the
RX3000 and SE3000.

3.2 Panel features.

Figure 3.1 describes the build—-up of the TR3000 while the
function of the front panel controls, indicators and con-
nectors of the different panels are described for the
RX3000 in figure 3.2, for SE3000 in figure 3.3 and for
FPS3000 in figure 3.4

3.3 Power/warm—up.

The TR3000 requires a power source of 220 Vac, single
phase, or 24 Vdc. Both sowrces may be applied at the same
time. .
Fower—-on of the transceiver is made in two steps, first
the receiver RX3000, then the exciter SE3000.

The receiver and the exciter power switches have two po-
sitions, OFF and ON. Power is applied to some circuits at
any time the transceiver is connected to the power sour-
ce.

3.4 Initial coqutioné;

When the power has been switched on_the, receiver will
start up on the last set-up. 6an attempt to update the
transmitter before turning on the exciter will result in
an error 10 being flashed on the receiver display indica-—
ting that only the receiver is activated.

When the exciter is turned on it will display SE on

and then automatically request an update from the recei-
ver .
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Figure 3.1

TR3000 build up,
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Figure 3.2

RX3000 front panel features.

1. Bandwidth group. These Keys select the IF bandwidth
when the receiver is operated in AaM, RTTY or CW mode.

2. Mode group. These are the primary mode selection Keys
for reception and transmission. Fressing any mode key au-
tomatically selects default values for secondary keys on
the receiver. \(///’“’f

In SSEB and AM éEg) the mode keysYalso used for selection
of either line or microphone input.

3. AGC control group. These kKeys select the proper AGC
time constants. These constants are also affected by the
mode keys. In the "off" mode, RFgain is manually control-
led.

4. Attenuator Key. Insertsa 10 dB axttenuator in the re-
ceiver front end. Used to further improve the receivers
large-signal response.

5. S-meter. Analocg indication of the received signal
strength.

é. Split/nonsplit indicator. When both the Rx and the Tx
lightbar is ongihe.transceiver is in the non—-split mode.
When only one lightbar is active, the active ligﬁPar in—
dicates which unit is being updated.

7. Alphanumeric display. Displays the receiving frequen-—
cy, the BFO-frequency, error codes and fault indications.

8. Power source indicator. Indicates that the receiver is
powered from +24 Vdc.

3-3
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?. Scan Key. Selects the automatic and manual scanning
mode .

10. Enfry.keys. This group includes the numeric data Keys
and the clear key.

11. Register group. These keys are used for storing and
recalling user—programmed receiver settings. The recall
key is also used for selection of international communi-
cation channels.

12. Rx/Tx. This Key is wused to change between updating
the receiver and the exciter when operating in split mo-
de.

13. Phones output. Connection for headphones. Disconnects
the local speaker. .

14. Dimmer/Power control. Used for contral of the light
intensity in the front panel indicators. In the OFF posi-
tion power is .supplied to part of the power supply cir-
cuits.

13, Split Key. This Key is used to alter the transceiver
between operating in split mode or non-split mode.

16. Tune Key. Enables/disables free tuning by the tuning
wheel.

17. BFO Key. Enables/disables the BFO control mode.

18. Tuning wheel. Used for free tuning of the receiving
frequency and BFO frequency.
19. Loudspeaker.

20. RF-gain/threshold control. Used during AGC "off* to
manually adjust the intermediate frequency gain. Used in
the threshold mode to control the threshold level.

21. AF-gain. Manual adjustment of the audio level in the
loudspeaker.

22. Notch tune control. Manual adjustment of an audioc
frequency notch filter, tunable in the range 300 Hz to
3000 Hz. Used to attenuate undesired interfering signals
in the audioc output.



e

¢ )

T A
(%)}
(e0]

luqucn{:y ke

* L)
IR RS I N A A ]
mnnn : : I.' ‘- '-' / I. "' .'
.......... K

Figure 3.3

SE3000 front panel features,

1. Power reduction level keys. The four Keys are used to
control the reduction of the output power level, and the
display of the error log.

2. Power level indicator.

3. Key and block indicateor. The Key-lightbar indicates
whether the transceiver is keyed or not,‘ff there is an
errotr o an illegal situation in the transmitter, the
block—1lightbar will indicate that the transmitter has
been blocked.

4. Alphanumeric display. Displayse the transmitter fre-
quency and the error codes.

S. Mode indicator. The transmitter moade iz indicated by
1ighthars.

é6. Dimmmer/Power control. Used to control the intencity
of the frontpanel indicators, and to switch on the trans-
mitter.

7. Handset connector.

8. Line input indicator. The line input indicator is used
to display whether the line or microphone input are
active in SSB/AM, or if in RTTY whether line 1 or line 2

are active.

3-5
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PS3000 front panel features
1. Power source indication. The light emitting diodes in-

dicateﬁ which power source is active.
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NOTE

1. If the display reads 0s8C.FAIL,
the freguency synthesis circuits
are not working properly.

2. If Ann.FAIL (nn is a two digit
number) momentarily appears in
the display after turn-on, some
of the initial tests indicate a
fault. Refer to section 8 Service
in the RX3000 manual for fault
description.

3. If either of the above situations
occurs, refer the receiver to
qual ified service personnel for
N/ repair.
b B
Hfter the:pawer(hgg\beggﬂ§gigghnggp)2%@ the transmitter

power supply PS3000/the blowers in PA3000 will start and
maintain operation for approx. S min.

3.5  Self Test.

The transceiver self test is initiated by pressing first
the "C" Key, then the "TUNE" Key.

The self-test first turns on all the indicators/displays
of the front panels on RX3000 and SE3000 and gives an au-
dio signal through the built—-in loudspeaker. Press the
“C" Key again and the indicators/display will turn off
and first show a letter and a number indicating the soft-
ware version. By pressing any of the keys it is possible
to check the keys for mechanical errors.

To leave the self test press the "C" Key again and the
transceiver will return to the set-up from before the
test was initiated. '

3.6 Manual operating instructions.

The following paragraphs describe the procedures for ope-
rating the TR3000 HF-transceiver from the front panels.
It explains how to set the frequency, mode and special
function controls.

3.6.1 Clear display.

Pressing the "C" Key clears the display to zero. This Key
is useful when an error is made while entering data.

3.6.2 Entry errors.

The word error will appear on the receiver display for
apptrrox . one second when an error in programming the re-
ceiver is made. The incorrect entry will not be accepted.
Table 3.1 shows the relevant entry error-codes and their
explanations. : '



Error code ﬂessage
02 User register not defined
03 : Invalid user register
Q4 Invalid international chaﬁnel
03 Invalid scan sequence
06 Scan channel not defined
10 Transmitter poweir supply is

not turned on or a failure
on the RS 232 l1ink between
RX3000 and SE3000 has oaccured

Table 3.1
Entry errors

If the exciter SE3000 is updated with an illegal frequen-
cy the display will flash indicating the entry error.

3:.6.3 Quick reference operating ngtructiongL

3.6.3.1 &AM operation,

—- Key in the desired frequency.

- Press the “AM" Key

Adjust the AF—gain for a convenient volume.

3.6.3.2 S5B, CW and RTTY operation.

- Key in the desired frequency.
- Press the "SSB", “"CW" or "RTTY" Key.
- adjust the AF—-gain for a convenient volume.

3.6.4 Frequency control.,

3.6.4.1 Frequency resolution.

The frequency resolution of the receiver can be set by
the operator to 1 KHz, 100 Hz or 10 Hz by pressing the
“." Key an appropriate number of times. The transmitter
frequency resolution is fixed at 100 Hz.

3.6:.4.2 Keyed tuning.

Key—in the desired frequency by pressing digits in se-
quence, just as they are written on a piece of paper.
The display immediately shows the digit sequence in right

3-8



entry display format, i.e. the digits appear in the righ-
tmost display character and are shifted left one charac-
ter on each digit entry. The decimal point must be keyed
if it is part of the desired frequency (unless the fre-—
quency chosen is in full KHz).

For example to key—-in 7501.65 KHz, simply press the fol-
lowing keyes in sequence:

Fress Nisplay
“CcH 6.00
A 7.00
5" 75.00
g 750.00
R e 7501.00
L, 7301.00
- N 7501 .60
'S . 73501 .45

3.46.4.3 Free tuning. Y

fii

The receiver tuning control is activated by pressing "TU-
NE" Key. A& light above the Key indicates the free tuning
function. By rotating the tuning wheel the receiver fre-
quency is varied in the selected steps. The exciter fre-
quency 1s°not following the receiver frequency during/the)
free tuning. Pressing the "TUNE" Key the second time
disables the free tuning function and the exciter is up-
dated at the new frequency if the transceiver is opera-
ting in the non—split mode. '

3.6.95 Function Keys.

The RX3000 and the SE3000 have a number of function keys
that allow the operator to select operating modes and po-
werr levels.

3.6.5.1 Reception/transmission mode.
The transceiver can aperate in three modes:
SSE, AM 4, RTTY and CW.

The proper mode is selected by pressing one of the keys
labeled *88B", "AM", "CW" and "RTTY".

For the receiver part of the TR3000 the pressing of a mo-
de key automatically selects a default key for secondary
keys. However, these default settings can be altered by
the operator. by manual entry after the mode selection.
The following default settings are used:



MODE  AGC BANDWIDTH BFO

AM slow  WIDE disabled
SSE stow  FIXED 0 Hz
CW slow natr 8OOHz
RTTY slow narr 1700Hz

3.6.5.2 Selection of audio input.

In G88B and AM it is possible to use a line input instead
of the microphone input. As default selection the microp-
hone input is activated when selecting SSE or AM. mrce
— To select the line input presSthe desired mode key ones
more after having selected the desired mode. This will
select the line 2 input and will be indicated in the ex-—
citer display by the lightbar marked Line.
The display will show both Mode and Line.
— In RTTY isﬁgt possible to select between the two line in-
puts in the same manner as with SSB/AM. Line 1 is default
selected.

3.6.9.3 AGC control.

The AGC keys control the AGC time constants. Press any of
the Keys 1labeled “OFF", "SLOW" or "FAST" to select the
desired setting.
In the AGC "OFF" mode the gain can be manually adjusted
— ,by_meaQS—ax the RF-GAIN control knob.
L TH
NOTE

The mode keys will affect the time
constants of the AGCKcircuit. The AGC
control keys are used for supplementary
control of the AGC time constants.

For further information please refer to
the receiver specifications.

3.6.9.4 AGC Threshold control.

The AGC threshold control may be activated when the re-
ceiver is operated in either of the two automatic gain
control modes, i.e. "SLOW" and "FAST".

- Press the Key 1labelled “"SLOW" or “FASTY to select
the desired AGC constants.

- Fress the active AGC key again to enter the threshold
mode .

The threshold mode is indicated by a flashing AGC indica-

tor. The AGC threshold is adjusted by the RF-BAIN knob.
To leave the threshold mode:

3-10



— Press the active AGC key.

The active AGC indicator will now light constantly. If
the threshold mode is used during scanning the receiver
will only dwell briefly, i.e. 100 mS, at channels with
signal tevels below the AGC threshold. If the signal le-
vel exceeds the threshold, the receiver will dwell at the
channel for the time selected with the keys 0-92 " ( see
3.6.8.2 ) and then continue scanning.

A RS 232c compatible output at the rear of the receiver
( ABJ1 ) indicates in positive logic receive signals ex-
ceeding the AGC threshold. This output may be used for
activation of external equipment, e.i. recording devices,
selective calling devices, audio muting circuits or the
output can be looped back to the scanstop input to hold
the receiver frequency as long as the input signal level
is above threshold.

3.6.5.5 Bandwidth control.

The bandwidth keys "WIDE", "INTER", “NARR" and “UNAR" se-
lect the IF bandwidth of the receiver. These keys can on-
1y be used in the AM, RTTY and CW reception modesx,and
will not respond to commands when the receiver is opera-
ting - in SSE made.

The exciter bandwidth is fixed.

3.6.9.6 Split - Tx/Rx Keys.

The "SPLIT" and "“Tx/Rx" Keys are used to operate the
transceiver in either non-split or split mode.

In the non-split mode the exciter 3s operatifg on the sa-
me frequency and mode as the receiver while in split mode
it is possible to operate the exciter on a different fre-
quency and in a different mode than the receiver.

The choice of mode is indicated by two lightbars Rx-Tx in
the RX3000 display. when both lightbars are on, the
transceiver .is operatrﬁg in the non—split mode, and When

operating in split mode the active 1lightbar indicates

which part of the transceiver is being updated.

To enter the split mode press the "SPLIT" Key and update
the receiver. Now press the "Rx/Tx" Key and update the
exciter.

Toggling the "Rx/Tx" Key will shift between updating the
receiver and the exciter. /{4—epepattngf1n split mode and—

(pressing\the “SPLIT" Key the exciter is updated by the |

T ——

[ receiver sett1ngs.f\ (lhfww \~-—~\\©

ﬂhen<1n the non—spllt. mode ard free tuningy only the re-
ceive frequency will be altered. and—first _whenleaving-
the_ free tuning fhe exciter will be updated om the recei-
ver frequency. «s Sco, as> +ae fro, L

[Lnl»\) .; {C,[f

3.6.5.7 Output power level reduction.

The output power level of the transceiver is controlled
by the POWER REDUCTION Keys on the SE3000. The Keys are
always enabled regardless of the split/non-split mode.
A light above the selected key shows that it is active.
Certain error situations will disable the 0 dB key as
described in sec.3.6.11.
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Errors on the transmitter during operation are immediate-—
ly displayed as described in sec.3.7.2. At the same time
the last 10 errors are stored in the the memory of the
microprocessor in SE3000.

This feature enables the operator to display the last 10
errors by operating the power reduction keys. B

By pressing the "-3 dB" and "-6 dB" kKey simultaneousﬂthe
exciter will display the errors stored in the errorlog
one by one with half a seconds dwell time.

The error log is cleared by simultaneous pressing the
“~12 dB" and "0 dB" Keys.

If the error log is overrun only the last 10 errors

will be in the log.

3.4.6 Storing and recalling of settings.,

The receiver contains 75 addressable storage registers
that allow the operator to manually store and recall
complete transceiver settings except for the output power
level, which always will be "0" dB after a recall. The
split/non-split mode are included in the transceiver set-
tings.

The storage registers are part of a CMOS memory in the
microcomputer in the receiver and maintain their contents
even though the receiver is turned off or disconnected
from the power source.

When the receiver restarts after turn off or a power fai-
lure the settings will be the same as before the turn—off
or power failure.

The user programmable storage registers have the numbers
.01 through .75.

3.6.6.1 Storing of settings.

To store a complete transceiver setting:
- Press "STO"
— Press the decimal point “.,*

- Fress the numeric keys of the applicable register add-
ress (01 through 75 )

3.6.6.2 Recalling of settings.

Transceiver settings are recalled from the storage regi-
ster in much the same way as they are stored. To recall a
complete transceiver setting:

- Press “RCL"

- Press the decimal pbint .

- Fress the numeric keys of the applicable register add-
ress (01 through 73).
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The RO register always contains the present transceiver
settings except any free—tuned frequency off-set.
After a free—tuning sequence, simply press RCL 00 ¢ or
RCL.00 > to restore the original frequency setting. If,
after a re-adjustment, the operator wants to update the
transceiver setting to reflect the cuwrent receiving-
Ztransmitter frequency, he should press STO 00 ¢ or
§T0.00 ).

3.6.7 Automatic channel selection.

The transceiver contains information on all CCIR recom-
mended frequencies for

- Voice duplex communication in the coaststation bands
4, 6, 8, 12, 16, 22 MH=z.

=~ Telex communication in the coaststation bands 4, 6, 8,
12, 16, 22 MH=z.

o1 Channel selection.
To éelect an international channel,
- Press "SSB" or "RTTY" to select desired mode.
- Press "RCL".

- Fress the numeric keys of the applicable channel num-—
ber . : '

The transceiver will automatically generate all settings
for that particular channel.

3.6.7.2 International calling channels.

To select an international calling channel for SSE commu-—
nication,

- Press "SSB".
- Press "RCL".

- FPress the numeric key of the applicable maritime freq-
uency band ( 4, 6, 8, 12, 16 or 22 ).

- Press the decimal point ".,".

The automatic channel selection function does not occupy
any space in the addressable storage register ( this fea-
ture corresponds to 433 pre-—-programmed channels ).
Selection of an invalid channel number will cause an
“error" condition to be flagged on the display.



3.6.8 Scanning.

The receiver RX3000 is equipped with & scanning function
that allows the operator to either manually or automati-
cally scan & number of selected frequencies.

Scanning can be in any of the preset frequency bands or
in the user programmable storage register.

During automatic scanning the exciter will be blocked and
only updated and unblocked at scanstop.

During manual scanning the exciter is updated and unbloc-
ked when a dwell time of more than one second occurs.

1 ls

»

To initiate a scanning sequence in one of the coaststa-
tion bands,

- Press "SSB" or 'RTTY"
- Press "scan"

- Fress the numeric keys of the lowest applicable chan-
nels in the sequence

- FPress the numeric keys of the highest appl1cable chan—
nel in the sequence

I+ al11 channels in &a frequency band are to be scanned,
- Press "8§SB" or “RTTY"
- Press "scan"

- PFress the numeric keys of the applicable maritime fre-—
quency band ( 4, &, 8, 12, 16 or 22 )

- Press the decimal peaint *,

3.6.8.2 Scanning user defined frequencies.

To initiate a scanning sequence in the user programmable
storage register,

- Press *scan'
- Press the decimal point *.*"

- FPress the number key of the lowest applicable storage
register

- Press the numeric of the highest applicale storage re-
gister

3.6.8.3 Scan stop/scan dwell time.

Once a scan is initiated the receiver will continue to
scan from the lowest applicable channel. The display will
show the settings corresponding to the current channel.
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An external input signal connected to Jl on the microcom-
puter subassembly A8 can be used to interrupt the scan-
ning sequence. S

The default dwell time is ? sec.

To entetr another dwell time,

- Press any of the numeric Keys "1" through "“9" to se-—
lect the dwell time in seconds '

- Press Key "0 tao select 100 msec dwell time

3.6.8.4 Manual'scanning.

To scan a programmed sequence manually, enter a scanning
procedure as described.
Then

- Press “scan® again
The manual scanning mode is indicated by the scan indica-—

tar flashing. ‘
Manual scanning is now carried out by rotating the tuning

- wheel , either forward or reverse. In the manual scanning

the exciter is updated with the channel settings when ro—
tating the knob with a dwell time of more than approx. 1
sSec .« P

For examble, to scan user programmed channel 1 through
10,

- Press "scan"
- Press *.,"
- Press "t"
- Press "10"
-~ Press "scan"
Now by rotating the tuning knob the channels from 1
through 10 are manually scanned. To leave the manual
scanning
~ Press "scan" to reenter automatic scanning
or
- Press "C" to leave the scanning mode
NOTE
Onty the keys labelled
“scan" and "C" may be

operated during scanning.

3.4.9 BFO control.

The default setting of the BFO can be altered.
To enter the BFO setting,
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-~ Press “bfo"

Now the BFO-frequency is displaYed, with 3-digit resolu-
tion. The frequency can be altered from the keyboard and-
/or from the tuning wheel.

To alter the BFO-frequency from the keyboard,

- Press "0" to select the proper sign (+/-)

- Fress the number keys of the applicable EFO-frequency,
entering the decimal point in the proper place.

To adjust the BFO—frequency by the tuning wheelj

- Adjust the BFO-frequency by means of the tuning
wheel.

Pressing "bfo" the second time disables the BFQ control.

3.7 Ercor messages.

. 38.7.1 RX3000 error messages.

Table 3.7.1 lists the different error information and
the related modules which may be faulty.

3.7.2 SE3000 error messaqes.

During operation, and in the incident of errors several
error messages can occur on the display of the exciter
SE3000.

Table 3.7.2 lists the etrror messages covering the ervrors
in the communication between the receiver RX3000 and the
exciter SE3000.

Table 3.7.3 lists the error messages which can occur be-
cause of malfunction in the power amplifier PA3000, in
the power supply FS3000 and the antenna and antenna
switch used with the transceiver.

The errors listed in table 3.7.3 can be divided into two
groups. One group is—used-to giveSas long operational ti-
me as possible by decreasing the output power by 3 dRE
while the other group -dts—used-te keepsthe transceiver

from total break down (by-—making—a—transmittery switch?®s

off 'Y Hu AR T G d

It either one or more of the errors from the first group,-
~causing _output power —reduction,—should occursthe output
power will not be reduced by more than 3 dB. Any attempt
to rise the output to full will be ignored by the exciter
as long as the error is present.

Table 3.7.4 lists the reset conditions for the errors.

By the use of the error 1og as described in sec.3.6.5.8
it is possible to display the last 10 errors.
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Table 3.7.1

RX3000 errors.

1.

2'

3.

SYMPTOM

Receiver dead. Mains ok
Fuse not blown. No LEDs
1it.

Receiver dead. Fuse
blown and new fuse
blown.

Front Panel dead. Noise

heard in the 1oudspeaker
during power up. No LEDs
flashing on A8 back plane

POSSIBLE FAULTY

- MODULE

A10 Power supply
A1l Front panel

Al10 Fower supply

A8 Microcomputer
A10 Fawer supply

4. Front Panel dead. Some All Front Panel
LEDs flashing on A8
back plate.
S. Display very weak. All Front Panel
Receiver else 0K A10 FPower supply
6. Fart of display ex-— A8 Microcomputer
tremely bright while
the rest is not 1it.
Receiver stops operation
7. The same display segment All Front Panel
is missing in all figures
8. Display shows "FCS FAIL" A10 Power supply
and/or "FFFF .FF" steadily
or periodically.
Pressing a key can cause an
"gsC 1 err" read out
?. The display shows "An FAIL" A8 Microcomputer
during power—up or during
keyboard operation.
10."08C 1_err" during frequen— Al Synthesizer
cy og-mode change
11."0SC 2 err" A2 Standard
12."05C 3 err" A2 Standard
13.Receiving frequency Al Synthesizer
incorrect A2 Standard
14.8ensitivity poor. Receiver Antenna cable

runs test program without A4 Subactave filter

error readouts

1S."An FAIL" during test
progeram.

An module ( n indi- —
cating the module)
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SYMPTOM

16."08C 1 err" during test

program. No errors during

normal operation.

17."6GAIN Lo" 5 times followed
by "SEnS Lo" one time du-—

ring test program

18."6Ain Lo" and "no Audio"
S times followed by
"SEnS Lo" one time du-
ring test program

12."6Ain Lo" and “no AUdio"

S times during test pro-

gram

20."no AUdio" during test
program.The loudspeaker
is weak and distorted

21 ."6GAin Lo" in one of the
bandwidths during test
ptogram.

22."SEnS Lo" during test
program. Sensitivity
poot '

23."no Audia" during test

ptragram. Receiver opera-

tes normally.
24 .Audioc distorted i aM

25 .Audio missing or weak
No error read—-outs
during test program

26 .Receiver acts strangely
when pressing certain
keys

27 .Receiver looses user-—
programmed channels

28."FCS FAIL" during
power-up

POSSIBLE FAULTY
MODULE

Al synthesizer.

A3 Frontend

A7 IF/AF

Al Synthesizer
A2 Standard.

Same as 17

Al Synthesizer

AZ Standard
A7 IF/6F

A3 Front—end

A4 Suboctave filter
A3 Front—end

A7 IF/7AF

A7 IF/AF

A10 Powers supply
A1l Front Fanel

AB Microcomputer

A8 Microcomputer

A8 Microcomputer
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Table 3.7.2

Communication errors.

Error

error

arsor

error

errar

error

error
error
ertror

erraor

errar

nr.

20

21

22

23

24

25

26

28

29

Error
No DSR
Parity
error

Ovetrrun
erroat

Framing
error

Key value
error

Key FIFO
Key FIFO
Key FIFO

Mode etror

ASCII error

error description

ISR not present
on RS232

Parity error on
received character

Ovetrrun error on
received character

Framing ertor on
received character

Not a legal value
for power keys

Buffer full
Buffer underrun

Buffer overrun

Wrong mode charac—

tetrr from RX

Not an ASCII
character recei-
ved
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Table 3.7.3

Operational errors.

Error

error

error

ert+tor

error

(

error

erraor

error

q error

error

nr.

40

41

42

43

44

S0

=
\..12

Description

The power amplifier is overheated and the
transmitter has been switched off.

Transmitter is overheated, and in order to
maintain operation as long as possible the
output power has been reduced by 3 dE.

The voltage for the power amplifier has

.fallen below 26 V, and to keep the inter-

modulation at a secure level the output
powetr has been reduced by 3 dB.

The SWR between the antenna and the law
pass filter is greater than 1:2 and the
output power has been reduced by 3 dBR in
order to protect the transmitter.

The SWR between the power amplifier and
the low pass filter is very bad and in or—
der to protect the amplifier the trans-—
mitter is switched off. This error can
be caused by very bad SWR, no antenna con-
nected or fault in either the amplifier or
the lowpass filter. '

The control connection between the exciter
and the power amplifier is missing, and in
order to avoid illegal operation the
transmitter has been switched off.

The 100 Hz loop in the exciter is out of
lock. Ta avoid illegal operation and to
protect the transmitter the transceiver is
blocked. '

The 10 kHz loop in the exciter is out of
lock. To avoid illegal operation and to
protect the transmitter the transceiver is
blocked.

There is a fault present in the antenna
switch, and to protect the transmitter the
transceiver is blocked.
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Table 3.7.4

Reset conditions.

error. -3 Tx Reset Display
nr. dB blocked auto/man. flash/const
40 X auto const
41 X auto f1ash
42 X man f1ash
O dB key
43 X auto flash
44 X man const
switch of+f
SE3000
45 X auto#* const
S0 X auto const
a1 X auto const
&2 X auto const
* Automatic reset after releasing ’ ‘the key if the

transmitter is keyed.
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Basic Description.
4,1 TR3000 BLOCKDIAG
Ref. diagram 477842 . page 6-1

The TR3000 consists of 4 panels, a receiver RX3000, an
exciter SE3J000, & power supply PS3000 and a power ampli-
fier PA3000.
The master controller of TR3000 is the receiver RX3000
fram which the exciter receives the frequency and made
— information &OVer'’a RS232 1ink RUS"A", also containing the
AF-signal from the receiver to the handset, as well as
the muting command from SE3000.
In case the transmitter past of the TR3000 has not been
turned on the RX3000 will display ERROR 10 telling the o-
perator that it is not possible to update the transmitter
before the power has been turned on.
SE3000 controls PA3000 by "BUS"B" which is a parallel bus,
containing the following information and commands:

# ALC preset information from SE to FA.

# Low pass filter control from SE to PA.

# Supply to control circuit and blower relay

# Output Power level information from the FA to SE3000
# ALC level information from the PA to SE3000.

# Error information from the FA to SE3000.

The ALC preset information is a 3 bit code in TTL-level.
The low pass filter control is a 3 bit code in TTL-le—
vel .

The supply lines contain +15V and GND.

The power level information is a IOC level proportional to
the output power. The power reading in the SE3000 display
is relative and therefore not accurate.

The ALC information is a OC voltage proportional to the
~output of the Fower Amplifier. -
SE3000 monitors the error information from FA3000 and ma-—
kes the necessary actions.en-—the-error-situatien. FHeer—
ror—information——include-the ¢#altowing .information about
the conditions in PA3000X (s as Ls/lswse Ecior

# THERMAL SHUT DOWN. Thics error makes SE3000 switch off
the system due to overheat of the power amplifiers.
User information is given in the display of SE3000 by
the error code ERROR 40

# HIGH TEMPERATURE. This error makes SE3000 reduce the
output power by 3 dB. After reduction of the output
' power the error code will be displayed as ERROR 41
Awitag  (for about) ! second. An attempt to increase the power
¢ to full output level will result in a flashing disp-

lay of the error code.

# LOW VOLTAGE. This error makes SE3000 reduce the out-
put power by 3 dBE. After reduction of the power the
error code will be displayed as ERROR 42 for about 1
second. An attempt to increase the power to full out-
put will result in a flashing display of the error
code.
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# BAD SWR. This error makes SE3000 reduce the output
power by 3 dB. After reduction of the power the error
code will be displayred as ERROR 43 for about 1 se-
cond. An attempt to increase the power to full output
will result in a flashing reading of the error co-
de.

AT EITHER ONE OR MORE OF THE ERRORS 41-42-43
THE QUTPUT POWER WILL ONLY BE REDUCED 3 dB.

# BAD SWR BETWEEN THE PA AND THE LOWPASS FILTER.
This error makes SE3000 shut down the system, because
a high SWR reading, can be caused by a fault in the
lowpass filter, in the power amplifier or a missing
antenna. The error information will be displayed con-
stant in the SE3000 display as ERROR 44.

# MISSING CONNECTION. This error bit informs SE3000
whether there is power for the control unit in FA3000
o~ not. If the power is missing the SE3000 makes a
transmitter block, and inform$about the situation by
writing ERROR 45 in the display.

The antenna switch in the transceiver is a vacuum relay.
This type of antenna switch is used for continous opera-
tion. In case of AR operation a fast electronic switch
is needed.

The antenna switch is controlled and supervised by
SE3000 .

# ANTENNA SWITCH ERROR. If the temperature in the an-
tenna switch rises, or the supply voltage is either
to high or to low the antenna switch error interface
informs SE3000 which then blocks the transmitter.
This error is displayed as ERROR 52.

During operation SE3000 supervises the condition of the
synthesizers. If any of the synthesizers are getting out
of lock, SE3000 will display the synthesizer out of 1ock
as ERROR S0 for the 100 Hz loop and ERROR 51 if the

10 kHz loop is out of lock.

The transceiver can operate on either AC or OC supply.
The AC supply connection is located at the rear of the
rack , while the DC connection is located at the rear of
FS3000.

In case of a mains failure the transceiver automatically
switches from AC to OC operation. If both an AC and a DC
supply are connected, the transceiver will start up on AC
and if the AC drops out the transceiver switches to DC
operation. When the AC supply returns the transceiver
continues to operate on OC until the transceiver is
switched off and on again. This is done to prevent pend-
ling from AC to DC if the AC supply is insufficient.

4.1,.1 RX3000.

For description of RX3000 see sec.8 of this manual .
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4.2.1 Tx SIGNALS GENERATION.

Ref . figure 4.2.1

The generation of the wanted signal is produced from the
AF-input and the two synthesizers.

The AF signal is applied to the AF—-circuit ( Al ) where
it is amplified and limited. From here it is routed to

the RF—circuit ( A2 ) which containsg a modulator and a

signal combiner.

The 100 Hz loop supplies a 8.7 MHz carrier used for the
modulator and for carrier reinsertion. The 100 Hz loop
also supplies a variabel signal from $1.6901 to S1.7 MHz
in 100 Hz steps. The resulting signal from the RF-circuit
is from 42.9901 to 43 MHz in 100 Hz steps.

The signal from the RF—-circuit is mixed in the Wide BRand
Mixer ( A3 ) with the third LO, which comes from the 10
kHz loop.

The 10 kHz loop generates a signal ranging from 44.6 to
6?2 MHz in 10 KHz steps. The resulting signal from the Wi-
de Band Mixer is 1.6 to 26 MHz in 100 Hz steps depending
on the loops.

— H2 o A7

8.7 MHz 43 MHz :
AF _ {M00U- i 1 MIX 2 IF T2 Mix JIF j156-26MHz
*Laor " .
’ i
8.7 MHz f
51.69901-51.7 MHz

44.6-69 MHz

Figure 4.2.1

4.2.2 Tx KEYING SYSTEM.

Ref . figure 4.2.2

The keying of the transceiver is a differential keying
system with a default circuit for key select.

The key input from the rear and the front of the trans—
ceiver are routed to the RF—-circuit ( A2 ) where a de-
fault circuit selects the appropriate key input and routes
it to the AF-circuit ( Al ) where the key signal is sha-
ped. From the key signal key info is derived for the mic-
roprocessor where it is converted to a mute signal for
the receiver. Alsoc the control signal for the antenna
switch comes from the key signal.

After the shaping the signal is routed to both the
RF-circuit and the Wide Band Mixer, where in both ca-
ses it keys the LO amplifiers and IF amplifiers. This ga-
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ranties sufficient muting of the transmitter.

f—"A2—t— A3 —f
2IF 3IF
- .~ -t— —— i =3 -?— — fr = o
[ o t - .
1 {
| {
! ]
H i
1.0 2 10
ANP AMP.
=82~ ~ pr— I}
HANOSET KEY-#
W KEY S bT | —g—elSiA-
FSK KEY - PING
ANTENNA SWITCH ORIVER
Figure 4.2.2
4.2, Tx ALC SYSTEM.

Reft. figure 4.2.3

DRIVER outPUT POWER

ALC ALC . ALC supeLY
RF AND

PEAK PEAK PEAK

-DETECTOR DETECTOR DETECTOR

A J

PEAK
| DETECTOR PIN DIODE IN 1 IF

ATTES] .
Nror D g X

Figure 4.2.3

The transceiver operates with three types of ALC informa-
tion, where normally only one type is active.

The main ALC information is derived from a directional
coupler placed at the output of the Lowpass filter in
PA3000. This ALC information is used to set the output
power under normal conditions.

From the Power supply ALC information is derived from
the current consumption in the transmitter. This ALC in-
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formation is used to ensure that the maximum current
consumption of the transmitter never exceeds 60 A.

The third type of ALC information is derived from the
PA—-driver and is only active if one of the Power Ampli-
fiers fails. ’ '

The three types of ALC information are summed in the
Control Unit ( A1 ) in PA3000 and passed on to the Wi-
de Rand Mixer ( A3 ) in SE3000. The Wide BRand Mixer con-
tains a preset attenuator and an ALC amplifier/ detector
to shape the signal to present the wanted control signal
for the pin—-diode regulation on the RF-circuit ( A2 )

4.3 SE3000 BLOCKDIAGRAM.
Ref . diagram 477877 sheet 1-10. page 6-2 to 6-11

4.3.1 Modull confiquration.

Ref . sheet 1 page 6-2

The SE3000 consists of 7 modules of which ane module
( A6 ) is divided into 3 submodules.
These 7 modules can be organized as 3 functional groups.

The +tirst group is the control system of the exciter
which includes the Microprocessor unit ( A4 ) and the
Front panel ( AS ). This group controls and provides sta-
tus information for the exciter based on information from
both RX3000 and PA3000 as well as the power reduction
keys on the frontpanel. During upstart” the microprocessor
requests updating from the receiver RX3000.

The microprocessor controls the lowpass filters as well
as the ALC-preset potentiometers in PA3000 based on the
frequency information received from the RX3000. The synt-
hesizers in SE3000 are controlled by the microprocessor
in a BCO-code.

A1l signals to and from the microprocessor to the rest of
the exciter are routed out by bus "C" which is a parallel
bus allowing breaks for easy trouble shooting of the
single circuit boards. The connection between the microp-
rocessotr and the frontpanel is made by bus “0I" which is a
flatcable mounted on the frontpanel and connected to the
microprocessor with the aid of an edgeconnector allowing
easy removal of the frontpanel. Also the connector for
the handset is located on the frontpanel as well as the
dimmer control for SE3000.

The second group is the Fower Supply Unit ( A& ) which is
divided into 3 submodules namely Ab6A1 which is the Power
supply, ARGAZ which is Filterboard 1 and A&6GA3 which is
Filter board 2. The power supply is a free running power
oscillator with a frequency of approx. 100 Hz which insu-
lates SE3000 from the main [OC supply in the transceiver
and generates the voltages +45 V , +30 V , +15 V , +5 V
and -12 V necessary for citrcuits in the exciter. The two
fil terboards provide RF-decoupling of the signal’s between
SE3000 and the other panels in TR3000, the antenna switch
and the connections on the rear of the rack.
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The third group are the modules for signal generatiné and
signal conversion. T
The signal line starts at the AF-Circuit ( A1 ) which
contains a microphone amplifier, two line amplifiers, a
sidetone generator, an AF-compressor and the AF-signal
shift for the handset. Furthermore the AF-circuit con-
tains a key—-shaping circuit, an antenna interface circuit
with a breakin timer for CW and a foldback power supply
for the control circuit in a electronic antenna switch.
A1l the different circuits are controlled by the microp-
rocessor by way of the Mode-bits.
- The RF-Circuit ( A2 ) receives the audio signal from the
AF-Circuit in the SSE or FSK mode as well as keying sig—
nals. The RF-circuit receives two different LO-signals
for the double-conversion taking place in the circuit.
The circuit s generating the wanted signal by way of mo-
de information from the microprocessor.
The power level is controlled by the RF—circuit with the
aid of an attenuator which is also controlled by the mic-—
roprocessor but via the A3 module. The different key in-
put is default selected in the RF-circuit.
After the double conversion in the RF-Circuit the signal
is routed to the Wide Rand Mixer ( A3 ) where it is con-
verted to the final frequency by the third LO, and ampli-
fied. The A3 module also contains the ALC-amplifier,
which input level attenuator is controlled by the microp-
rocessor. The input level attenuator controls the power
level attenuator on the RF—-circuit.
The final module in the signal route is the wide band
amplifier ( A9 ), which delivers the necessary final
drive level for FA3000.
The three LO‘s are generated by two synthesizers, namely
the 100 Hz lToop ( A7 ) and the 10 kHz loop ( A8 ), both
being controlled by the microprocessor. The 100 Hz loop
generates two signals, one being a fixed frequency 8.7
MHz and the other being a variable frequency ranging from
51.6901 to S1.7 MHz in 100 Hz steps. Both signals are
routed to the RF-Circuit. The 10 kHz loop generates a va-—
riable frequency ranging from 44.46 to 692.0 MHz in 10 kHz
steps which is routed to the Wide Band Mixer. Together
these two synthesizers provide the frequency range from
1.6 to 26 MHz in 100 Hz steps. ’
The reference ascillator is a TCXO.

4.3.,2 Module Description.

The following module description is based on the block
diagrams of the different modules contained in the
SE3000.

4.3,2.1 AF-circuit Al.

Ref diagram 477877 sheet. 2 page 6-3

The AF-CIRCUIT is divided into two parts, the AF-part and
the keyXand antenna interface-part.

The AF part includes the input amplifier for the micro-
phone input in SSB/AM ( 2 ), the line input in SSE/AM and
FSK ( 4 ) and the sidetone generator for CW ( 1 ). The

4-6



line amplifier has two inputs, one used for FSK and one
used for SSB/AM. With the aid of modebits the right input
circuit is selected by the mode switch (5 ). From the
mode switch the signal is routed to a compressor ( 3 )
which has a dynamic range of 25 dB. The compressed signal
is l'ed to both the RF-circuit and the audio select cir-
cuit ( 12 ) via a lowpass filter. The audio select cir—
cuit selects between the TX-AF and the RX-AF for the
handset. )

The key and antenna interface-part starts with the key
input from the RF-circuit whetre the appropriate key has
been selected. The key signal enters a key-shaping cir-—
cuit ( 7 ), where the signal level is modified and shaped
for an appropriate key form for the transmitter. From the
key signal key infao for the microprocessor is derived
( &) to be used for muting of the receiver.

Blocking information from the antenna switch is also de—
rived in block ( 6 ) as well as blocking information from
the microprocessor.

The block and key situation derived in block ( 6 ) is
displayed in the exciter display with the related error
information. '

From the key shaping circuit two different signals are
derived. One is the exciter Key line which is timed by
the key timing circuit (7) beforé}léd to the rest of the
exciter. The second signal is for the antenna switch. De-
pending on the mode, the key signal for the antenna
switch is fed to a hangtime circuit ( 12 ) with adjustab-
le delay.

In CW-mode the hangtime circuit is active while remaining
inactive in SS5R, AM and RTTY.

The antenna switch signals are led to two different an—
tenna interface circuits. One circuit ( 13 ) is the in-
terface for a mechanical antenna switch ( vacuum retay )
the other circuit ( 14 ) is the interface for an electro-
nic antenna switch used with ARE. For both types of an-
tenna switches a +24 V for the control logic in the an-
tenna switch is supplied ( 2 ). ’

4.3.2.2 RFE-Circuit AZ.

Ref . diagram 477877 sheet 3 page &6—4

The RF-circuit is divided into two parts, one part being

the default key-select circuit, the other being the sig-

nal translator part.

Based on the modeinformation from the microprocessor the

first part (12) selects which key input 1is to be active.

After the selection the key is routed to the AF-circuit

for shaping before entering the rest of the exciter.

Basically, the signal translator part is a doubleconver—.
sion circuit. The signal route starts with two inputs. 0O-
JLe input is an LOinput of 8.7 MHz from the 100 Hz loop.

This signal is fed to a buffer ( 2 ) and then to both a

signal shaper ( 3 ) and the carrier level attenuator ( S

). The signal shaper changes the LO from a sinus to a

squarewave-signal . The reason for this is better carrier

rejection in the modulator ( 1 ).

The double balanced modulator ( 1 ) receives the AF-sig-—
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nal from the AF—circuit. The double side band output is
fed to a crystal filter ( 4 ) in order to reject the lo-
wer sideband signal . The upper side band is led to a si-
deband level attenuator ( § ). The sideband level atte-
nuator and the carrier level attenuator are controlled by
modebits from the microprocessor. After the attenuators
the two signals are summed in a summation amplifier

(7 ), which also contains the ALC function ( 8 ), follo-
wed by a preset attenuator ( 9 ) used to set the open
loop gain of the whole transceiver. Then follows an amp-
lifier ( 10 ) and a crystal filter ( 11 ) used to remove
part of the wideband noise. Before entering the mixer
(13) the signal passes a fixed attenuator 1 13 ). The mi-
xer performs the second conversion.

The LO signal for the mixer is driven by a buffer ampli-
fier ( 15 ) which amplifies the LO signal ( 51.6901 to
1.7 MHz ) from the 100 Hz loop. Eetween the mixer and
the buffer amplifier is a diplexer ( 14 ) to ensure that
only the right drive signal reaches the mixer. The output
of the mixer is terminated in another diplexer ( 16 ) in
order to suppress the unwanted output from the mixer and
only allowing the wanted signal on 42.9901-43 MHz to the
power level attenuator ( 17 ), which is controlled from
the Wide Band Mixer ( A3 ). The power level attenuator is
terminated in a S0 ohms attenuator ( 18 ) to ensure cor-
rect operation. After the power level attenuator the sig-
nal is amp]ified;(hIQ ) and filtered in a band pass fil-
ter ( 21 ) before led to the Wide Band mixer ( the A3 mo-
dul ). The buffer amplifier ( 15 ) is keyed through the
keying circuit ( 15 ) while the amplifier ( 19 ) is keyed
through another keying circuit ( 20 ) both being control-
led by the exciter key line. '

4.3.2.3 Wide Band Mixer A3.

Ref . diagram 477877 sheet 4. page 6—-5

The Wide Band Mixer is divided into two parts, one being
the ALC detection circuit, the other the signal transla-
tor circuit.
The ALC detection circuit receives two types of informa-
tion. One is the power level information from the microp-
rocessor which is used to control the power level refe-—
rence atttenuator ( 1 ), to which also the second infor-
mation the ALC level information from the PA3000 is fed.
The attenuator controls the ALC information from PA3000
in order to keep a specific level on the output of the
ALC detector ( 2 ). This ensures that the ALC system is
able to maintain its dynamic range.
The signal translator part of the circuit is fed with the
43 MHz signal from the RF-circuit which passes through an
attenuator ( 3 ) to ensure low SWR for the mixer. The LO
signal ( 44.6 to 69 MHz ) to the mixer, coming from the
10 KHz loop, is amplified ( 4 ) and fed to the mixer
through an attenuator ( 3 ). The mixer is terminated in a
diplexer made up by a low pass filter and a high pass
filter. After the diplexer the signal is amplified (7) to
the wanted level of max. 20 dBm. Both buffer amplifier
( 4 ) and the final amplifier ( 8 ) are controlled by the
exciter key line.
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4.3.2.4 MPU A4.

Ref . diagram 477877 sheet S page 6—-6

The MPU ( microprocessor unit ) consists of a central
processing unit ( 2 ), some addressing logic ( 4 and 3 ),
read only memory ( 4 ) , random accessible memory (S ),
several parallel ports ( S,6 and 8 ) and a serial port
( 10 ) for the RSZ32Z connection to the RX3000. A1l cont-
rol of the exciter and power amplifier lies in this unit
which controls the transmitter through commands from the
RX3000 and the power keys on the frontpanel. The MFU
controls the status of the power amplifier with the aid
of status signals giving information of thermal situa-
tion, SWR and supply voltage. Gt

The MFU also watches the lock condition for the syn-—
thezisers and the antenna switch.

4.3.2.9 ERONT PANEL AS.

Ref. diagram 477877 sheet 6 page &-7

The frontpanel consists of a special keyboard/display
controller, an address decoder, a keyboard and a display
with display driver.

~The cantro%%erwis~c0ﬁtrUTTed_by~ihe'microprocesser whieh- —

both reads and writes in the controller. Also on the
frontpanel is the dimmer control for the display and the
connections for the handset.

4.3.2.6 POWER SUPPLY A&,

Ref. diagram 477877 sheet 7 page 6-8

The power supply unit is divided into 3 submodules,

the power supply A6A1, and two filterboards that con-
nect SE3000 with the surrounding equipment.

A6Al consists of a power oscillator driven by the main DC
supply fraom FS3000. A transformer insulates the main 0OC
supply from SE3000. The different outputs from the trans-
former are rectified and regulated to obtain the necessa-
ry supply voltages. The valtages are +45Z +15 V, +5 V,
=12 V and a special +1% V to the wide band amplifier A%?.
The latter has common ground with the main DC supply,
which is not the case with the other supply voltages.
Filter Board 1 A6AZ2 contains the necessary decouplings
for the connections to the antenna switch and the exter-
nal connections on the rear of the transceiver rack.
Filter Board 2 A6A3 contains the connection for the RS232
( BUS "A" JYto RX3000 and the decoupled connections for
the parallel bus ( BUS "E" ) to PA3000.
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4,3 b4 N F
Ref . diagram 477877 sheet 10 page &6—11

The wide band amplifier consists of a pushpull amplifier
with broadband transformers (1 ). The supply for the
amplifier has common ground with the main DC supply for
the transmitter. The amplifier operates in class AR with
a bias circuit ( 2.

4.4 PS3000 BLOCKDIAGRAM.
Ref. diagram 481459 page 6-12

The power supply PS3000 is designed for both AC and IC
operation. When switching on the relay logic, which .

is always supplied either from the mains through the
switchmode A2Q1 or from the DC-supply, first activate the
mains relay thus turning on the main switch mode power
supply Al. If the main switchmode supply fails or the AC
is missing the relay 1logic activates the DIC relays and

~thus _activates the transceiver on DC. .

— ‘-

*0n the DC supply lines i&{the Curﬁggﬁhwﬁygi Ei£EQiﬁ“;é3-
- whieh measures the DOC comsumption connected. This measu-
rement is used to assure that the LOC comsumption never

exceeds 60 A. <a

4.4.1 Module description,

4.4.1.1 Relay logic.
Ref . diagram 481335 page 6—-13

The Relay logic consists of a start up circuit ¢ 1)

connected to SE3000 dimmer control which is used as ON- 7

/0FF switch. The start circuit activates the 220 V relay
driver and a DC supply delay. The mains supply feedback
circuit ( 2 ) detects whether the main switchmode supply
is active or not. If the main switch mode starts properly
the IC supply delay is neglected, but if the main switch
mode fails the relay logic activates the 24 V relays and
thereby starts the transceiver on [C.

The Supply for the module comes from either the IC input
on PS3000 or from a switchmode pawer supply A2A1, both
supplies beimg summed together in ( 3 ).

4.4.1.2 Support PSU.

Ref . diagram 481289 page 6—-14

The switchmode consists of a RFI filter and a full wave
rectifier ( 2 ). The rectified mains voltage is used
for slow charging of a capacitor. When a specified volta-
ge is reached the switchmode starts and thereby supplies
voltage for the circuit by itself. This takes place in
the Start-up Logic & control power supply ( 7 ). The
switching element in the supply is controlled from a
Pulse Width modulator made up from a 25 kHz oscillator
which output is shortcircuited either from the feed back
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(1) or from the current sensing ( 3 ).

The voltage from the transformer ( 6 ) is rectified and
"used to maintain a constant output voltage through the
 feed back.

4,4. urre - t
Ref . diagram 482395 page 6—15

The Current ALC-Detector senses the current to FA3000 and
SE3000 in a shunt resistor. The voltage developed across
the shunt is amplified ( 2 ) and used to frequency modu—
Tate an oscillator ( 3 ) which drives an optocoupler
(4 ). The optocoupfiler is used as ﬂTsulation. The output
from the optocoupler is connected to a PLL system consi-
sting of a multiplier (S ), & 1oop filter ( & ) and a
VCa ¢ 7 ).

The PLL tracks the frequency modulated oscillator and
with the use of a filter ( 8 ) similar to the loop filter
a OC voltage proportional to the current consumption is
derived. This DC voltage is amplified ( 92 ) and filtered
( 10 ) beforeﬁ?@d to PA3000 where it—dsused—in- the ALC
system_ﬁo control4 the maximum current in the transcei-
ver . .

4.5 PA3000 BLOCKDIAGRAM.

Ref. diagram 484008 page 6-16

FAR3000 consists of S modules: 1 control uwnit, 1 fuse-
board, 1 amplifier modul ( subdivided into é6 modules ), 1}
lowpass filter and a directional coupler.
The RF-signal passes from the exciter SE3000 to the dri-
ver, where it is amplified before arriving to the driver
ALC detector.
The driver AlLC—-detector measures the RF—curtrent, and with
the aid of 8 preset potentiometers on the control unit
controlled by the microprocessor in SE3000, the output
level is frequency compensated.
This ALC is only used if one of the four amplifiers
fails.
Aftter the ALC—detector the RF-signal is fed to the 1:4
power splitter. Each output line goes to a power ampli-
fier whetre it is amplified and then passed on to the 4:1
power combiner.
At the power combiner the 4 output signals from the amp-
lifiers are combined and led through an onboard directio-
nal coupler before passing on to the 1low pass filter.
This directional coupler is used for measuring the SWR
between the power amplifier and the low pass filter. I+
the SWR between the power amplifier and the low pass fil-
ter ts:geti%ng higher than 1:7.5 the control unit detects
this as an error and passes the information on to SE3000,
which then performs the appropriate error handling
(blocking the transmitter displayed as error 44 ). At the
output of the lgw pass filter the output directional
. >S5
coupler is measuring the forward and reflected power used
by the control unit for SWR measurement, power output
display information and ALC signal. If the SWR gets hig-

4-12
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her than 1:2 this is detected by the control unit and the
transmitter output power is decreased by 3 dRE from
SE3000.
The control unit receives ALC information from FS3000 and
combines this information with the ALC information from
the driver ALC and the output ALC. Under normal conditions
the ALC reacts on the output ALC information. If the cur-
rent consumption is getting higher than 60 A the ALC in-
formation from PS3000 takes over thus keeping the con-
sumption at max &0 A DC.
If aone of the power amplifiers fails the driver ALC takes
over ensuring that the remaining amplifiers are not o-
verdriven. -
As long as one of the ALC’s is intact the transceiver is
able to operate.
The thermal conditions of the power amplifier are watched
by the control unit with the use of S thermal switches, 4
located at the heat sink and 1 located at the power com-
biner. If any of the thermal switches opens, the control
unit will detect this and pass on the information to
SE3000, which will then take the appropriate actions. In
case (@f—reaching) the first thermal limit of the ampli-
fiers (.90'C ) or thermal limit of the power combiner (
;. 90°C ),SE3000 will reduce the output power by 3 dE. When
ot the second thermal limit of the amplifiers is reached (
125 ‘C ) the SE3000 will make a total system blocking by
blocking the keying of the transmitter.
The control unit also measures the temperature of the
heatsink and with the aid of a resetable timer controlled
by a circuit incorperating hysteres the blowers are cont-
rolled to start at a specified temperature ( approx. 75
‘C ) and when the lower level of the hysteres ( 60 ‘C )
is reached the timer is released and keeps the blowers
running for aproximately & min. »
The control unit passes on low voltage information from
the fuse board to SE3000.
The fuseboard is used to distribute the supply voltage
to the different amplifiers and to measure the supply
voltage to ensure low intermodulation by decreasing the
output power from the amplifiers in case of a low voltage
situation.
The lowpass filter consists of 8 lowpassfilters control-
led by the control unit. The output from the lowpass fil-
ters are routed through a directional coupler used for
measuring the SWR and output power.

9.1 Module description.

4.5.1.1 Control unit.

Ref . diagram 484024 page 6-17

The control unit contains three detectors. The detector
for the driver ALC ( 1 ) consists of an RF and peak de-
tector which output is led to a preadjusted amplifier
( 2 ) . The next detector is a peak detector ( 4 ) recei-
ving information from PS3000 about current consumption.
The last detector is also a peak detector ( 3 ) receiving
signal from the output directional coupler. The outputs
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from the three detectors are gathered in the summation
amplifier ( & ). The signal from the output directional
couplier is also used for output SWR detection and indica-
tion of the output power level. The SWR detector reacts
when the SWR gets higher than 2:1.

The signal from the summation amplifier is passed on to
SE3000 for the ALC regulation.

The control unit also detects the SWR between the power
amplifier and the lowpass filter in a second SWR detector
(7). If the SWR gets higher than 1:7.5 the control unit
detects this and passes on the information to SE3000 as
error 44.

4 thermal switches are mounted on the heat sink of the
power amplifiers and one on the power combiner. These .
thermal switches are used by the control unit ( 8§ ) to
supervise the thermal condition of the amplifier. If the
the first thermal l1imit is reached ( 20'C ) the control
unit detects this and passes the information on to SE3000
as error 41. If the second thermal limit is reached (
125°C ) the control unit detects this as error 40.

On the heat sink of the amplifier module,is &abso mounted .

@& NTC resistors/ This is used by the control unit for:.

1

control of the blowers. When the temperature reaches the

- preset Timit ( approx.73 ‘C ) the detector ( 9 ) starts

the blower and when reaching the lower limit et
( approx .60 ‘C ) the detector starts a timer ( 92 ) keers
ping the blowers going for approx. 5 min in order to a-

void pendling. ¢

As—& control of supply power for FA3000 the +15 V used in
the circuit is regulated to +5 V ( 10 ) and passed back
to SE3000 as supervision for both connection and supply.
If the +5 V for SE3000 is missing this is diplayed as er-
ror 45,

As the relays for the lowpass filter operate on the

mains DC supply, the control of the relays is insulated
by the use of optocouplers ( 11 ).

The information is decoded ( 13 ) into 9 lines used for
the relays: 8 1lines for the output relays, and one for
switching between right and left output of the lowpass
filter. The +28 V is regulated ( 12 ) to 10 V and serves
as supply gf,the decoder.

4.5.1.2 Fuse board.

Ref . diagram 482854 : page 6-18

The fuse board 1is used to distribute the power for the
different amplifiers. Each supply line is fused ( 2 ).
On the fuse board the 1low voltage detect circuit (( 1)
is located. This is used to supervise the supply voltage
for the amplifiers in order to keep the intermodulation
at a safe level,

4.5.1.3 Amplifier module.

Ref. diagram 484814/484830  page 6-19
A1l the amplifiers, both the driver and the final ampli-
fiers have the same configuration.
They consist of two power transistors in push-pull ( 1)
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and a bias regulation circuit ¢ 2 ) controlling. the
quiescent current in the transistors.

4,5.1.4 Driver ALC current sense and power splitter,
Ret . diagram 482196 page 6—20

The module consists of a current transformer (1 ) used
4l to sense¢ the output current from the driver.

The current is used in the control unit to determine the
output power from the driver. This ALC information is on-—
ly used during a amplifier failure to ensure that the re-
maining amplifiers are not overdriven.

From the current transformer the signal goes to a 4:1
impedance transformer and from here to a power splitter
(2). :

4.5.1.,5 Power combiner,

Ref . diagram 484849 page 6-21

The Power Combiner consists of a 4 to 1| combiner and a 1

- to 4 impedance transformer ( 1 ) followed by a diretional

coupler ( 3 ). The directional coupler is used to super-
vise the SWR condition between the power amplifier and
the lowpass filter. T T

On the Fower Combiner Yis &aPse 1ocated ?g thermal switch’

with a temperature 1limit of 90/'C uSed to protéct the Po-
werr Combiner by rtreducing the output power by 3 dBE when
activated.

4.5.1.8 lLowpass filter,

Ref . diagram 482358 page 6—22

The lowpass filter consisgfof eight filters selected from
SE3000 through the control unit ( A1l ). The filters are
designed in order to keep the roll off frequencies up to
an SWR of 1:2.

When not operat1onal the filters in and output are groun-
ded.

The relay drive lines comegw from the control unit (¢ A1 )
through the output directional coupler ( AS ).

=1 | Directio co r
Ref. diagram 483257 page 6—-23

The directional coupler consists of a directional coupler
(1) and a relay ( 1 ) used to switch between the right
and left output from the lowpass filter.

From the control unit ( Al ) the relay drive lines pass
through the directional coupler ( 2 ) where they are rou-
ted to the input relays and the right and left output re-
layes on the lowpass filters.



4.6 AS3000 BLOCKDIAGRAM,

The antenna switch AS3000 consists of a vacuum relay
controlled from the exciter. The antenna switch is pro-
tected against both over- and under” voltage, as well as
excessive temperature. ~

4.6.1 Module description.

9,6.1.1 Control unit,

Ref . diagram 479519 page 6—-24

The relay driver ( 1 ) is controlled through an optocoup-
ler located in the exciter. The antenna switch is protec—
tet against both over and undervoltage. The overvaltage
detector ( 2 ) measures the supply voltage divided by an
attenuator ( 3 ) and compares this with a reference vol-
tage. If the voltage comes higher than +33 V then the
supply fuse is blaown. The undervoltage detector ( 2 ) al-
s0 measures the supply voltage and compares this with the
reference and through an optocouplerlgsed as insulation
the undervoltage detector controls the error circuit in
the exciter. The limit is 21 V.

The temperature protection ( 4 ) is located in the 1line
to the error circuit of exciter. The temperature limit is
apptrox. 80 ‘C.
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Circujit Desgcription.

5.1 RX3000,

e ’ . "\
For ,circuit description of the RX3000 please gsee the ¢to
sec. 8.

~& 'f-«‘. v

S.2 SE3000.,

The circuit description of SE3000 is based on the diag-
rams belonging to the individual modules. The description
follows the block numbers and not necessarily the func-
tional route of the circuit.

A diagram reference is given at the beginning of each
description.

S.2,1 Module location.

ref. drawing 477877 sheet 2-3 page 7-2

The drawings show the loacation of the different modules
in SE3000. Sheet 2 shows the top and bottom view while
sheet 3 shows the rear and front view. The connectors and
key components on each module are shown.

9.2.2 SE3000 wiring diagram.

ref. diagram 477877 sheet 1 page 7-1

The wiring diagram shows all the internal connections in
SE3000. The lines terminated in a circle is a coax cable
while the lines terminated in a square is a multicable.
A complete list of the connections in the multicables is
found in sec. S.2.12

9.2.3 AF=Circuit.

Ref . diagram 476714 sheet 1-4. page 7-4

Block (1). Sidetone qenerator.

The sidetone generator is based on Ul, which is an as-—
table multivibrator. The sidetone generator is supp-.
lied through switch @02 controlled by the CW mode bit
from the microprocessor via Q1, when SE3000 is in CW
mode. The sidetone frequency can be varied from 750
to 1030 Hz by R7. The frequency is factory adjusted to
800 Hz. The output from the generator is fed to 03
which is part of a signal summation system. The on/off
control of the side tone is made by the exciter key-
line through 04 and Q5.

Block (2). Microphone amplifier.

The microphone amplifier is formed by U2. The sensiti-
vity of the amplifier is adjusted by R13. The output
is fed to @7 which is part of a signal summation sy-—
stem. The microphone amplifier is supplied through
switch @6 when the Handset mode bit is present.
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Block ¢(3). Compressor.

The compressor is formed by U3a as the amplifying part
and the diodes CR2-5 as the limiting element
controlled by the circuit consisting of Q10-12. The
compressor functions as follows:

The signal from U3a is fed to @12 ( CR7? and C24 forms
a positive voltage detector ) whose on/off condition
is controlled by the reference voltage on C23. C23 re-
ceives a constant current controlled by G1l1. When the
positive voltage on the base of Q12 reaches a specific
level @12 starts to conduct and thereby controls Q10
which again controls CR2-5.

CR30-33 acts as a clipper to prevent overshoot.

The compressor has a dynamic range of 25 dB and is
followed by a low pass filter with a roll-off frequen-
cy of 3 kHz.

Block ¢4) Line amplifier.

The line amplifier is equipped with two inputs. One
for FSK input (T1), and one for 1line input in SSE/AM
(TZ) . Both lines are balanced and have a 6 dBE attenua-—
tor to improve return losses.

The sensitivity is adjusted by R30/R157. Through 08
the line signal is summed up with the different audio
signals before entering the compressor.

The line amplifier is switched by 89 ( in block 5 )
which is controlled by the mode bits from the microp-—
rocessor.,

The switching between the two lines is carried out by
U10 which is controlled from the line bit ( the line
bit is used in SSE/AM to select line input).

Block (3). Selection of function circuit.

The circuit receives the CW mode bit, the line bit and
the handset bit from the microprocessor. Depending on
which mode bits are active the circuit selects the re-—
lated circuits. If none of the mode bits are active,
the module is in the FSK mode.

Bilock (&). Blocking and muting circuit.

The blocking command from the microprocessor passes
through @15 where it is summed together with the bloc-
king command from the antenna switch interface through
Blé. '

From the collector of @16 blocking information is de-
rived as well as the transmitter key blocking control-
led by @17. Through 819 the key info for the micropro-
cessor is converted to TTL level . B19 gets the infor-
mation from the key line.
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Block (7). Key shaping circuit.

820 receives key commands from the key line through
Ji. From the collector of 020 key information to the
antenna switch interface and the keyshaping is deri-
ved. B21 and Q22 make a level shift and R143-144 and
€30 shape the positive slope, while @44, 45, R145,
R144 and C30 shape the negative slope of the exciter
key line.

Block ¢(9). Supply filter and antenna switch supply.

L1, C31 and C32 form a supply filter, while @29-32
and the surrounding components form a +24 volt power
supply used to supply both the key circuit and the er-—
ror logic in the electronic antenna switch if instal-—
led. The power supply output current is limited to
approximately 18 mA by foldback.

Block (10>, Level translator,

Us forms a level converter to translate the key line
levels to control Q23.

Block (11). Antenna switch Key signal summation.

At @24 and 25 the key signals are summed up. In CW
mode a delay timer controls the antenna switch key.
The undelayed key passes through 024 while the del ayed
key passes through 025%. Q26 interfaces to the remai-
‘ning circuit.

Block ¢12). Delay and AF-shift circuit.

The delay circuit consists of a timer U4. (28 detects
the positive going edge of the keying signal from 023
( block 11 ) and goes low. If the CW mode bit is pre-
sent the low state reaches pin 2 of U6 through U7 and
starts the timer. Through VR3 connected to pin 4 of Ub
the timer is reset each time the transmitter is keyed.
If any other mode than CW is selected the delay is ig-
nored.

The AF-shift is carried out by U7, which is an analog
switch. U7 receives audio from the receiver through
J11 and audio from the compressor. If the transmitter
is unkeyed, a circuit consisting of 035-36 selects the
receiver audio ( pinS U7 = +15V ) for the handset, and
when the transmitter is keyed pinS U7 goes low and
pinl3 goes high shifting the audio on J10 from recei-
ver audio to transmitter audio.

Block ¢13). Mechanical antenna switch interface.

37 receives the key signal and through U8 the key
signal is insulated from the exciter allowing the an—
tenna switch to be supplied from a different source
than the exciter.



Block ¢14). Electronic antenna switch interface.

U? receives and detects the key signal and keys the
antenna switch. The circuit consisting of @39-40
checks for error on the antenna switch. In case of an
error the key line is blocked ( see block 6 ) and. the
LED! CR26 is 1it.

Ref. diagram 476730 sheet 1-5 page 7-8

Block ¢13). Double balanced modulator.

Ul is a double balanced modulator. It is double balan-
ced in order to increase the carrier suppression. The
AF for the modul ator comes via J8 from the AF-circuit
and the carrier ( squarewave ) at pin8 Ul from a spe-
cial signal shaper circuit. The carrier suppression is
adjusted by R8.

Block (2). Buffer amplifier.

The4buffer amplifier aids impedance and level fitting
as well as insulation between the LO and the subse-
quent circuits. ‘

Block (33, Signal shaper.

The signal from the LO is & sinus signal and in order
to increase the carrier suppression the sinus is con-
verted to a square wave. (2 serves as a limiting amp-—
lifier and U2 and @3 shape the square wave before at-
tenuation through R30-31 to a level of approx. 350
mVpp and fed to the modulator Ul.

Block (4). Crystal filter.

The crystal filter FL1 suppresses the unwanted side-
band. T3 and Cl10-11 give impedance transformation to
match the subsequent circuit.

Block (3). Mode attenuator.

The mode attenuator selects the appropriate signal le-
vels for the sideband and the carrier depending upon
the mode bits present. The carrier level is adjusted
by R38.

Block (&4). Mode attenuator driver.

The mode attenuator is driven by 04-5—-6 which are con-
trolled by the modebits from the microprocessor.

Block (7). Mode summation amplifier.

The mode summation amplifier adds up the sideband sig-
nal through @7 and the carrier through 88 in the col-
lectors where also the ALC control is located.
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Block €8). ALC cicuit,

CR17 is a pin diode acting like a variable resistor in
parallel with the collector l1oad of (7 and (8, cont-
rolled by a IC voltage. The ALC—circuit has a charac-
teristic curve of 1dB/S mV in the range 0 to —10 dB.

BlockK (®). Preset attenuator.

The preset attenuator is used to set the overall open
loop gain of the exciter.

Block ¢(10). amplifier.

07 forms an amplifier raising the signal level before
entering the subsequent filter.

Block (11). Crrystal filter.

FLZ is a crystal filter with a bandwidth of 15 KHz
used to attenuate the wideband noise and thereby ad-
ding suppression to unwanted sideband.

Block (12). Key selector.

Q10 to Q15 serve as an interface between the key in-
puts and the key line. B16 to 018 serve as a default
key-select circuit controlled from the mode bits.

Block ¢13). Attenuator and mixer.

The fixed attenuator is used to assure that the subse-
quent high level mixer is fed with the right impedan-
ce.

Block ¢14). Diplexer,

The diplexer terminates the LO amplifier into S0 ohm
independent of the frequency. It also assures that on-
ly the wanted signal reaches the mixer ( through
L14-C65-66 ), while the unwanted signal is terminated
through L13-Cé67-68 into a dummy load R89.

Block (15). 2. LO amplifier.

Q20 is the LO amplifier with a gain of about 10 dE.
The amplifier is keyed through Q19 which is controlled
by the exciter key line.

Block ¢148). Diplexer.

The mixer U3 is terminated in a diplexer, matching the
mixer output into S50 ohm, independent of the frequen-
cy. The diplexer a&allows the wanted signal to pass
through L16 C58-39 and therby to enter the subsequent
circuit. The unwanted signals are terminated through
L15-17, C56-57 and C101, in a dummy load R81.

)
1
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Block (17). Power level attenuator,

The power level attenuator consist of four diode
switched T-attenuators. In case of no information a-
bout power levels, @821 conducts and thereby switches
the —12 dBR T-pad (R?8-99-100) into the circuit. In ca-
se of power level information, 821 is switched off and
the T-pad related to the chosen power level is switc-
hed on.

Block (18), Fixed attenuator,

The fixed attenuator is used to terminate the power
level attenuator in a well-defined impedance of 50O
ohm.

Block ¢1®). éAmplifier.

The amplifier is used to raise the signal level to the
needed level from the RF-circuit of approximately +10
dEm ¢ open loop ).

Block ¢20). Amplifier Keving.

The amplifiet in block 19 is keyed through @24 by the
exciter key line.

Block €21). Output band pass filter.

The bandpass filter attenuates. unwanted signal from
the RF—circuit by more than S0 dE.

Block (22). Supply filter.

The dc-supply filter suppresses spurious signals to
and from the RF-circuit on the supply line.

5.2.5 Wide Band Mixer.

Ref . diagram 476757 sheet 1-3 page 7-13

Block ¢1). Power level control.

The power level information from the microprocessor
comes on J5. The power level bits control an attenua-—
tor consisting of R32 and either R146—17 or R18 depen-—
ding on the chosen level. In case the —-12 dB level has
been chosen the signal from PA3000 through R3Z passes
directly to the ALC amplifier (2).

From the power level bits on the wide band mixer the
control of the power level attenuator on the RF-cir-
cuit is derived and interfaced through 03-06-09.

Block (2. ALC- amplifier.

The ALC signal is amplified by Ul and fed to a peakde—
tector U4 which is buffered by {11 and Q12. Via R31
the ALC signal is led to the RF-circuit.



Blaock ¢3). Attenuators and mixer.

The attenuator ( -2 dB ) ensures that the high level
mixer is terminated with S50 ohm on the input while the
aother attenuator together with the LO amplifier give
50 ohm’s termination of the LO input of the mixer.

Block ¢4). LO. Amplifier.

14 and 815 form an LO amplifier for the 3.L0 ahd are
keyed by the exciter key line through @13.

Block (5. Low pass filter.

The low pass filter is part of a diplexer together
with & high pass filter. The +filter has a roll-off
frequency of 27 MHz.

Block (&>, High pass filter.

The high pass filter terminates the unwanted frequen-
cies from the mixer in a dummy load RS2. The start
frequency of the filter is 37 MHz.

Block (7). Broad band amplifier.

(218 driven by @17 forms a broad band amplifier with a
gain of 30 dB. The output level of the amplifier is
approx. +16 dBm. The amplifier is keyed by the exciter
key line through Gl6.

Block (8. Supply filter.

C45—46-47 suppresses unwanted signals to and from the
Wide Band Mixer‘s supply lines. .

S9.2.6 MPU.,

Ret . diagram 476854 shéet i-6 page 7-15

Block €1>. Low voltage reset.

The purpose of the circuit is to reset the micropro-
cessor when the +5V supply voltage is below a given
value ( + 4.65V ) preadjusted by RS. Even a small
drop-out will give reset due to the hysteresis in the
circuit.

"Block (). Microprocessor.

U2 is an 8085A microprocessor. The reference crystal
Y1 of 6.144 MHz gives the overall system—timing-clock
of 3.072 MHz ( the 6.144 MHz is divided by two inside
the 80854 ).
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Block (3). Address decoder.

This block performs the system—address—decoding for
the MFU.

Block (4). Addrese latch and EPROM. .

U4 is a latch used to hold the lower part of the add-
ress, and this is done to get the full use of the add-
ress trange of the microprocessor. US is an EPROM
( Erasable Programmable Read Only Memory ) containing
the system software. It is possible to use either a
2732 ( 4E*8 ) or a 2764 ( BK*8 ) as US. :

Block (5. RAM, Timer and I1/0-port.

UB is an 8155 containing 256 bytes of RAM ( Random Ac-
cess Memory ), &a 14 bit timer and three input/output
ports. In the system the timer is used as a real time
clock intertupting the CPU every 1 msec. Port A in U8
as a software controlled timer for the receiver mu-—
ting, while port B is used to read the error informa-
tion from PA3000. Port C is used Ffor control of the
Lowpass Filter and the ALC preset.

Blotk (&Y. Frequency control port..

U? is an BR2S5A which contains three input/ocutput
ports. In the system all three ports are defined as
output ports used to hold the transmit frequency given
to frequency synthesis.

Fort A Tow holds the 100 Hz info.
Fort A high holds the 1 KHz info.
Fort C Tow holds the 10 KHz info.
Fort C high holds the 100 KHz info.
Fort B low holds the 1 MHZ info.
Fort B high holds the 10 KEHz info.

The information in peort B is offset with 43 by the
software. '

Block (7. Pull up.

The frequency cohtrol port is pulled up to +5V through
resistors R15, R16 and R17. This is necessary because
the outputs are driving ECL ( Emitter Couplied Logic ).

Block (8). Mode, ALC and Power control.

10 is an 8255A, equal to the one in block (6). Two
of the ports are defined as output ports while the
third (C) is an input port.

Fort A is used for mode information and block command,
while port B controls the attenuator in SE3000. Fort C
is used for error 50 and 31 which are synthesirzers out
of lock.
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Block (23, Baud-rate qgenerator.

The internal clock frequency of 3.072 MHz is fed to
Uil and divided by 2 and used as clock for the serial
transceiver U13.

The internal clock frequency is also divided by & in
Uil before feed to U112 where it is divided by either
2, 4, 8 or 16 so that baud—rates of either 2400, 4800,
26000 or 19200 are selectable by a strap field. The
frequency sent to U13 is 16 times the actual baud-rate
because the remaining division-by—-16 is done inside
ui3.

Bleck €10). Asynchronous serial transceiver.

Ui3d, an B231A containing a complete full duplex
asynchronous channel, gives along with block (11) an
RG232C interface-port. The controlling of the trans-
mitter is done via this serial interface.

Block ¢11>. RS232C drive.

Ul4 and UIS are special RS232C receive and drive cir-
cuits.

Block €12). Mute inverter.

The receiver Mute signal is inverted before it is sent
to the receiver, in order to conform to active low
when the receiver is to be muted.

Block ¢13). +134 to +12V voltage converter.

The incoming +i5V is converted to +12V used in connec-—
tion with the RS232C.

Block ¢14>. TTL converter.

The incoming signals from PABOOé that are either open
collector or +15V are converted to TTL levels before
they are sent to part B on U8 ( in block (3) ).

block (13)Y. Mute contral.

The two NOR—gates are involved to control the mute
signal for the receiver. The first gate combines the
key info signal with a software controlled timer sig-
nal. The timer signal delays the mute release after
the transmitter key has been released.

The second gate is used to bypass the mute signal if
the transmitter has been blocked as a result of an er—
ror, no matter if the transmitter is keyed or not.

Block ¢1&). Supply line filters.

BlocK (17>. Loop Course tune voltage.

This circuit gives a [OC-voltage between OV and +30V
which is used to course tune the 100Hz loop ( A7 ). A
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reference voltage ( 16.5V is generated by Ulé. The
course tuning voltage is depending on the 1 KHz set-
ting of the digital synthesis, so that a distinct va-
lue can be preadjusted by each of the ten potentiome-—
ters R44 to R33 for each of the ten 1 kKHz values.

S5:.2.7 Front panel.

Ref . diagram 476838 sheet 1-2  page 7-21

Block (1), Kevyboard/display controller.

Ul is an 8279, containing both keyboard and display
controller and 146 byte of RAM. The contents shown in
the display are stored in the RAM-cells inside the
8279. The display is multiplexed.

Block (2. 4 to ¢ decoder.

In order to address more than 4 7-segments in a disp-
lay it is necessary to decode the 4 select-lines firom
the 8279 in block (1). This is done by U2 working as 4
to ? decoder where 7 of the decoded lines are used to
select display segments while the.last two are used to
select the light bars and the LEDs for the power level
push buttons.

U3 and U4 are working as the inverters for the select
lines.

Block (3. Segment driver.

G3-010 : Drivers for segment information.
R&-R12 : Current limiting resistors.

Block (4. Power Kevboard.

Fower reduction corresponding switch.
12 dB  ( 38W ) s1
6 dir ( 150W ) s2
3 dB  ( 300W ) 83
0 di  ( &00W ) sS4

Block (5. Multiplex drivers.

Irivers for multiplexing of LED‘s.

Block (&). LED indicators.

CR no. carresponding switch.
—12 dB
- & dR
- 3 dB
G dB

L kY e

Block (7). Power level indicator info.

C8 is smoothing the [IC-voltage for the power meter.

Block (8). Supply filters.

o—-10
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Block ¢%). Dimmer con@rol.
This circuit controls the light intensity in the disp-
lay, the LEIl's and the power meter. The RESD facility
is not used. The dimmer control also contains the on-—
/off control of FS3000.

S.2.7.1 Displa oard
Ref diagram 482110 sheet 1 page 7-23

Block €1). Displar.

The displays Ul to U7 are driven by Q1 to @7 and are
multiplexed. The lightbars are also driven by the mul-
tiplexing system directly from the frontpanel.

Block (2). Power level meter.

The indication of the power level is given by the two
lightbars Ulé and 17, driven by U1S. U1S receives its
power level information from the front panel as a [OC
vaol tage. '

5.2.8 Power supply.

The power supply is divided into three submodules, the
power supply unit and the two filter boards.

S.2.8.1 Power supply unit.

Ref. diagram 477672 sheet 1 page 7-24

The power supply consists of the power oscillator @1,
2 and feedback winding of T1 having a frequency of
approx. 100 Hz. The output from the transformer is
rectified in CRS to CR8 and regulated to supply the
necessary voltages for the exciter. _
The voltages from the power supply are: +38 V (varies
from +4% to +58 ), +30V, +15V, and +15V for the wide
band amplifier ( the supply for the wide band ampli-
fier is converted directly from the OC input on the
power supply meaning that is has a ground different
from the rest of the supplies ), +3V and —-12V.

5.2.8.2 Filter board 1.

Ref . diagram 477605 sheet 1 page 7-23

The filter . board interconnects the exciter with the
external signals ( external keys and line inputs )
and the antenna switch. Inductors and capacitors for-
ming lowpass filters ensure that RF-noise from the
connected sources does not reach the exciter.
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9:.2.8.3 Filter board 2

Ref . diagram 477621 sheet 1 page 7-26

The filter board interconnects the exciter with RX3000
and FA3000. Inductors and capacitor, forming lowpass
filters, ensure that RF-noise from the connected e-
quipment does not reach the exciter.

S5.2.9 100 Hz loop.
Ref . diagram 478792 sheet 1-3 page 7-27

Block (1. Reference divider.

The reference signal from the TCXO (3) is divided by
870 via Ul to U4 to give a 10 KHz reference signal for
the 10 kKHz loop and then divided by 100 via U% and Ué
to give the 100 Hz reference signal for the 100 Hz
loop.

Block (2. Tripler and doubler.

The reference signal from the TCX0 is first tripled in
62 to 26.1 MHz and then doubled in @3 to S52.2 MH=z.

Block (3>. TCXO0O.

The TCXO is a Temperature Controlled Crystal Oscilla-
tor with a frequency of 8.7 MHz.

Block ¢4). Mixer,

In (4 the multiplied by é& signal from the TCXO (S52.2
MHz) and the output signal from the loop (51.6901-51.7
MHz) are mixed. The output from the mixer is fed to a
prrogrammable divider (3). 05 acts as buffer.

Block (5), Programmable divider.

@6 converts to TTL-level and U8 to ULl forms a progra-
mmable divider, dividing with 2000 to S099 controlled
frrom the microprocessor. The microprocessor only cont-
rols the last two digits in the division in BCD kode.
This is giving 99 steps of 100 Hz. The 100 Hz output
passes to the phase comparator (&).

Block (6). Phase comparator

U7 is the phase comparator which is fed on pin 3 by
the 100 Hz signal derived from the TCX0 and the 100 Hz
signal on pin 1 from the programmable divider (S). The
output on pin 5 and 10 is fed to the loop filter (7).
From the phase comparator information about lock con-
dition on pin 4 and 13 is derived to the microproces-
sor as well as to give a visual indication through
CR1, which is a LED mounted on the PCE for service
purpose .

Lh
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Block (7. Loop filter.

The loop filter amplifies and filters the output from
the phase comparator. The output from the loop filter
is used to fine-tune the 100 Hz loop since the coarse
tuning is made by the microprocessor.

Block (9). WCXQ.

The oscillator is a Voltage Controlled overtone Cry-—
stal Oscillator. The coarse tuning is made by the mic-
roprocessor through CR4-%5-6 and the fine-tuning CR7
controlled by the phase comparator. The output fre-
quency from the VCXO0 is from 51.6901 to 51.7 MHz. Q12
and 13 act as buffer amplifiers.

95.2.10 10 KHz loop.

Ref . diagram 478806 sheet 1-3 ° page 7-30

Block 1), Phase comparator.

The phase comparator U compares the 10 KHz reference
signal from the 100 Hz loop on pin 1 and the 10 kHz
signal from the programmable divider in block (5) on
pin 3. From the phase comparator information about
lock condition is derived for the microprocessor and
for visual indication through CR1, a LED on the FCB.
The output from the phase comparator is fed to the
loop filter (2). ‘

Block ¢2). Loop filter.

The loop filter integrates the signal from the Fhase
comparator to a DC voltage before entering the tuning
circuit. U112 forms a reference voltage contraolling the
off—-set for the amplifier UZ.

Block (3). Tuning circuit.

The output from the loop filter directly controls the
.capacity of CRS, while the output from the loop filter
is amplified in @4-5 and used as coarse tuning of
CR4-6~-7. :

Blaock (4). Valtage controlled Oscillator.

The oscillator consists of G&, T1 and the voltage
contirolled capacitors CR4-5-6~7. The ocutput ( 44.6 to
649 MHz ) from the oscillator is buffered by (7 before
being fed to the output and the programmable divider.

Block (5. Programmable divider.

The VCO signal is buffered and amplified by 08 and U3b
before entering the divider U4. The divider divides by
4300 to 6900 controlled by the microprocessor. The di-
vision rate is controllied in BCO code with an offset
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of 4300. The output from the divider is fed to the
phase comparatotr.

o1 de ba lifier.
Ref . diagram 478814 page 7-33

Block (1). Amplifier,

The amplifier is a push-pull amplifier made by Q1-@2
and the surrounding compaonents. The components between
TI and the transistors are the gain and impedance
transforming element.

Block (2. RBRias.

@3-G4 forms & bias circuit controlling the quiescent
current in the transistors 01-02.

9.2.12 SE3000 INTERNAL MULTICABLE INTERCONNECTION LIST.

The following table 1lists the interconnection in SE3000
cartried out by the cable assembly W13 ( refer to diagram
477877 ) .

The connections are made from pin 1 to pinl, pin 2 to pin
2, etec. except where notes are made. The notes descri-
be the pin connections.

The connections are listed as A1F1 meaning that the con-
connector is connected to the AF-circuit ( Al )} connector
Ji. \

Figure T3.2.12 shows the orientation of the pluga with re-
spect to pin 1.

1
DDDDDDDDJ
u

figure S5.2.12
Plug orientation.
BOTTOM VIEW.

INTERNAL WIRING ASSEMBLY W13,

ALF1L — AZFI AZF1 - ALP1
AIF2 - AJF1 AZF2 - A3FR2
ALF3 — ALALFY? " AZP3 —~ ALALPS
AlF4 - A6AZF4 AZPS - ALAZPZ
ALP6E — ALAZPS AZFP7 - A4F4

AIF8 - A4PS



A3F1 - ALPZ2
A3F2 - AZP2
A3F3 - AbLALIFIL
A3F4 -~ ALA3FZ
A3FS -~ A4P8

A4F1 - A7F1

pin 1. — pin 1.
2. - 4.,
3. — 2.
4, - 3.
6. — 5.
7. - 8.
8. - G.
F. - 7.

A4F3 - ABF1

pin 1. - pin 5.
2. — 6.
3. — 7.
4, — 8.
6. — 1.
7. - 2.
8. ~ 3.

A4F4 — AZF7
AGFS - ALFS

A4P8 - A3ZPS
AGF11 - ALA3FS

A4F2 - ABFZ2

pin 1. - pin 7.
2. - 8.
3. - 5.
4. —- 6.
6. — 3.
7. - 4.
8. — i.
7. ~- 2.

A4F7 - ATF2

pin 1. — pin 5.
2. - 1.

A4F1S - AT7P2

pin 1. - pin 8.

A4F12 — ALALIFIO 2. — 7.
A4F 14 - ALA3FPS
A4AF17 — ALAZF4
A4F 18 - AL
ALALFZ - A9P1 ALALFP2 — A9P2
pin 4. — pin 1.
5. — 2
6. - 3.
A6LALFG — ATF4 AGALF7 = ABP3
pin 1. — pin 3. pin 1. — pin 2.
2. — 6. 2. — 3.
4- - 5- 3- - 2-
5- - 2- 6- - 7-
7- - 7-
ARGALIFT7 — ALAZF3 AGALP7 — ABF3
pin 7. — pin 1. pin 8. — pin 1.
9. - 4.

AGALFE — AZF3
ARGALFT — ALIP3
AGALPLIO — A4F12
AGALFLIL — A3F3
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AGAZFZ2 — AZPS
ALGAZF4 - AIF4
ALAZFS - ALPS
ALA3PZ ~ A3P4 AGA3P3 —~ ALALP7T
ARGA3F4 — A4F17 pin 1. —- pin 7.
ALA3FS — A4P14 2. — 3.
ALA3F6 — A4F11
A7F1 — A4F1 A7F2 — A4P7
pin 1. — pin 1. pin 3. — pin 1.
2. = 3. T - 2.
3. — 4.,
4, — 2. A7F2 — A4FLS
D - 6. pin 8. - pin 1.
b. — 8.
7. — 9.
8. — 7.
A7P4 — ALALPRA
pin 2. - pin 5.
3. - 1..
S. - 4,
- 2.
7. — 7.
ABF1 - A4F3 ABF2Z —~ A4P2
pin 1. - pin é. pin 1. - pin 8.
2. - 7. 2. — q.
3. - 8. 3. — 6.
S. — 1. 4, — 7.
b, — 2. S5. - 3.
7. - 3. Go ~ 4,
8. - 4, A i.
8. - 2.
ABF3 ~ ALALFY ABF4 - A4F7
pin 1. - pin 8. pin 1. - pin 2.
Al
4, - 9.
7. — 4.
AZFP1 - ALALPZ AFFZ2 —~ ALALFZ2
pin 1. — pin 4. pin 1. - pin 1.
2. - S 2. - 2.
3. - 6, 3. - 3.
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5,3 PS3000

The circuit description of FS3000 is based on the diag-
rams belonging to the individual modules. The description
follows the block numbers and not necessarily the func-
tional route of the circuit. ,

A diagram reference is given at the beginning of the
description of each circuit.

95.3.1 Module location.

ref. drawing 481459 sheet 2-3 page 7-34

Sheet 2 shows the top wiew of the power supply while
sheet 3A shows the modules mounted on the inside of the
inner front plate. Sheet 3b shows the 1locations on the
tright inner side.

5.3.2 Rear panel location.

ref. drawing 481459 sheet 3c page 7-36

The drawing shows the rear panel layout of the power
supply with the different connectors.

9.3.3 Wiring.

Ref . diagram 481459 sheet 1 page 7-35

The mains are connected to JS, from where they are
routed to K3 which is the AC relay for the Main Switch
Mode Fower Supply ( Al ). From JS the mains are also
routed to the Relay Logic Board ( A2 ), where they are
used for the Support Power Supply ¢ A2A81 ).

The DC inlets are led through a fuse F1l used for re-
verse protection of the power supply.

Both the IC inlets and the output from the Main Switch
Mode Fower Supply are led to K1 and K2 which are used'
for switching between AC and DT operation.

At the output of Ki and K2 the Current ALC Detec-
tor is placed. This unit measures the current flowing
in the shunt resistor R1, and gives this information
to the control unit in PA30OO.

The start up of the power supply is carried out by the
Relay Logic Board receiving turn on command from the
dimmer control on SE3000 through J3.

5.3.4 Relay Circuit.
Ref . diagram 481335 page 7-37

Block (1>, Start circuit,

The on/off Ffunction of FS3000 is performed with the
dimmer control of SE3000 which activates an optocoup-
ler U3 used as insulation.



Block ¢(2). Main voltage feed back.

The feed back is used to check whether the main
switchmode power supply is operational under starting
up or not. The feed-back circuit consists of an opto-
coupler U4 used for insulation and is acting as a
short circuit when in operation.

Block (3). Voltage summation.

The supply for the relay logic comes normally from a
support FSU Al through CR3. When PS3000 is connected
to a IC supply a second supply voltage comes to the
driver circuit through CR1 and from CR1 through CR2 to
the starting circuit.

Block (4). Delay timer.

When FS3000 is started @4 is switched on through R13
which is shorted to ground through U3 (1 ). @4 supply
a current through R17 to C22. If the main switch mode
supply is operational C22 is shortcircuited though U4
(2 ), but if the main switch mode supply is inopera-
tional C22 is charged so that the voltage across €22
passes a reference level set by Ré and R? ( & ). When
this level is passed the output of the comparator U2
goes high and thereby switches on 02 and 03 in ( S ).

BlocK (S). Relay driver circuit.

When PS3000 is switched on the point R7 and R8 is
shorted to ground through U3 ( 1 ), which makes the
output of Ul going high whereby @1 is switched on and
thereby the relay that supplies the 220 V AC for the
main switch.mode power supply.

If the main switch mode power supply fails to start or
the 220 V AC is missing the Delay timer in ( 4 )
switch on 02 and @3. @3 drives the relays for the IC
supply, while 683 is used to switch off G1. The reason
for this is to avoid pendling between AC and INC opera-
tion. ' .

The AC/IC operation is indicated through CRS and CR7
located on the front panel of PS3000.

9.3.95 Support PSU,

Ref . diagram 481289 page 7-38

Block (1). Linear requlator and feed back,

The 1linear regulator U3 regulates the voltage from the
switch mode to 24V. The feed-back is carried out by
VR3 and U2, where VR3 acts as the limiting element and
U2 as the insulated feed-back.

Block (2). Maine input.

FL1 is a mains filter before the rectifier consisting
of CR14~-17.
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Block (3). Switch oscillator.

Ul a and b forms an oscillator with a frequency of
20-25 kHz. The oscillator is buffered through Ulc—-Q7
and puls width modulated through 1. 81 is controlled
either by the drain current or from the feedback
through UZ.

Block (4). Driver and switch.

The puls width modulated signal is buffered by Ul e
and d before fed to the driver transistors Q2-3 which
drive the switch transistor Q4.

Block (5). Current limit,

The current flowing through the switch transistor 04
is sensed by 01 by R9. If the current is getting too
high @1 reduces the puls width and thereby the cur-
rent. '

Block €(&). Switch transformer,

Energy is fed to the switch transformer through pin
1-3. From pin 6 voltage for the regulation circuit is
taken while the output voltage is taken from pin 9 and
. 10,

Block (7). Start up circuit and requlation supply.

€13 is slowly charged through R1? to about 40 V, whe-.
reby B6 is fired and Cl15 is now discharged through G5.
At the collector of @85 the voltage is gstabilized to
aprox. 10 V. If the switch mode power supply starts
correctly, the regulation supply is supplied from pin
6 of the switch transformer. If the start up procedure
fails, the start up circuit is switched off when the
ocutput voltage has dropped to aprox. & V allowing C15
to recharge.

5.3.4 Current ALC detector.

Ref. diagram 482595 page 7-39

The Current ALC Detector is operating on two different
grounds. One ground is the chassis ground. The other
ground is the + 28 V. The + 28 V ic marked with a Y. The
Y indicates the + 28 V line from the relays to the
system.

Block €1). Sensor and modulator PSU,

U2 converts the 28 V to minus 12V relative to +28 V,
while U3 regulates to minus & V. U13 is an upconverter
converting the 28V to 39 V relative the negative line
on the 28 V supply. This 372 V is used to a supply vol-
tage of +é6 V relative to Y.
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Block ¢2). Current sense amplifier.

U4 is a highgain amplifier used to amplify the volta-
ge developed across the shunt resistor. A voltage of |
mV across the shunt corresponds to 1 A and the ampli-
fier has a gain of 100 giving an output of 100 mVV/A.
The amplifier is off—-set adjusted by R8.

Block (3). Frequency modulator.

US is a wvoltage controlled squarewave oscillator. The
modulating voltage is supplied from U4. The modulator
has a characteristic of 1kHz/100 mV. The lower fre-
quency of the oscillator is set by R13 to 30 kHz while
Ri10 is used to set the upper frequency of 37 kHz,
which corresponds to 70 A.

Block ¢4). Insulator.

U6 is an optocoupler used for insulation.

Block (5). Multiplier.

U7 is an multiplier which multiplies the signal from
Ué and the signal from the VCO U8 (7). The output from
the mulitiplier is routed through a loop filter and
used to control the VCO UB.

If the two signals to the multiplier differ, the mul-
tiplier generates an error voltage used by the VCO
ug. :

Block ¢(&). Loop Filter.

R20 and C19 form a loop filter.

Block (7). VCO.

ug forms a VCO controlled by the error voltage from
the multiplier U7. The center frequency for the FLL
system is set by R23 to 33.5 kH:z.

Block (8. Filter.

R29 and C23 form a filter similar to the Toop fil-
ter, this time used to feed information about
the current consumption to the ALC system.

Block (9). Amplifier with offset,

U?a is an amplifier used to amplify the signal from
the PLL. As. the signal from the FLL contains a IC com-
ponent under no-signal conditions the amplifier is
offset adjusted by R31.

Block (i10>. Filter.

U9b is an active filter used to Pemove. any AC compo-
nent above 3 kHz from the FLL system which is still
present after the filtering in (8).



Block (11>, Nqutivé supply.

The supply faor the Current ALC detector on chassis
ground side is only a +15 V which is regulated to +12
Vi Ul2. To be able to offset the PLL signal a negati-
ve voltage is necessary and this is generated from. the
+15% V through UI10 and Ull, U10 being a astable multi-
vibrator with a frequency of 9 kHz folllowed by a rec-
tifier CR1-2.

9.4 PA3000

The circuit description of FA3000 is based on the diag-
rams belonging to the individual modules. The description
follows the block numbers and not necessarily the func-—
tional route of the circuit.

A diagram reference is given at the beginning of the
description of each module.

9.4.1 Interconnection and location.
ref. drawing 484008 sheet 1-G page 7-41
ref . drawing 483427 page 7-46

Sheet 1 of 484008 shows the multicable interconnection of
PAIOOO while sheet 2 shows the coax cable interconnec-
tion.

In gection S5.4.11 a total list of the multicable in-
terconnection is given.

Sheets 3 and 4 show the routing of the cables in FA3000.
The sheets show both the cable routing and location of
the different modules with the associated connnectors.
Sheet 5 shows the front view of the inner frontplate.
Drawing 483427 shows the cables and modules in the power
amplifier module. The connectors are shown in this dra-
wing to. '

S5.4.2 Rear panel location,

The position of the potentiometers used for aligment of
the transmitters output are shown on the rear of PA3000
by silk screning. :

The potentiometer R25 are used to set the output power
under error—free conditions, while R12-19 are used to set
the output power when a failuwre is present in the power
amplifier.

5.4.3  Control Unit.

Ref . diagram 484024 sheet 1-3 page 7-47

Block (1). Driver ALC detector.

The current sensed in the Driver ALC current sensor on
the power splitter is converted to a voltage in R1i-2
and detected with CR1 which is temperature compensated
by Ula and CRZ2. Ula is followed by a peak detector
uz.



Block ¢2). Preset adjustment.

As the DIriver ALC is taken before the output ampli-
fiers it is necessary to linearise the output which is
done by the 8 preset potentiomers R12-19 controlling
the gain in Ulb.

The control signal is a three line signal from SE3000
which is decoded in U3 to 8 lines. :

The potentiometers are active according to the follo-
wing list.

RiZ 1600-3999.9 kHz
R13 4000~-7599 .9 kHz
R14 8000-9399 .9 kHz
R1S ?400-11999.9 kHz
R1é& 12000-13400 kHz
R17 1340117400 kHz
R18 17401-20000 kHz
K19 20001-26000 kHz

Block (3. Output ALC peak detector.

U4 forms a peak detector for the signal from the out-
put directional coupler, while Ulc is used as a high
impedance buffer to ensure low loading of C12. R25 is
used to set the output level of the transmitter.

Block €4). Current ALC pealk detector.

Uba is a buffer driving U7 which is a peak detector
for the Current ALC. Uéb acts as a high impedance buf-
fer ensuring low loading of C22.

Block (5). Summation amplifier.

The signals from the driver ALC, the Currenf“ALC and
the output ALC are summed together through diodes in
Uld, an amplifier which is temperatwe compensated by
CRé&.

Block (&). Output SWR detector ¢ error 43 ).

U3a is a comparator with hysteresis. The comparator
compares the forward and reflected voltage from the
output directional coupler and if the SWR gets higher
tham 1:2 01 stops conducting whereby SE3000 is infor-—
med about the condition, and will reduce the output
power by 3 dB. If the SWR falls below 1:1.8 01 starts
conducting whereby SE3000 will increase the output po-
wer to full. ‘

Block (7). PA SWR detector ¢ error 44 ).

USd is a comparator comparing the forward and reflec-
ted voltage from the directional coupler located bet-
ween the Fower Amplifier and the lowpass filter. If
the SWR becomes higher than 1:7.% the output of USd
goes low whereby it informs SE3000 to perform a sy-
stem shut down.

S-22
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Block ¢(8). Thermal Switch interface ( error 40 and 41 ).
On the heat sink of the power amplifier 4 thermal
switches are located plus one on the power combiner.

Two of the thermal switches on the heat sink are rated
for 20C and are used together with the 90'C thermal
switch lTocated on the power combiner as error 41. The
two error signals are summed together through CR7-8
and CR10O to control @2, which gives the error signal
for SE3000.

The other two thermal switches the heat sink

an are

rated for 125'C and routed through CR? to 3 giving
the error signal error 40 to SE3000.
All three error situations are visualized on the

rear of the amplifier as LEDs ( CR7-8-9 ).

Block (?).Temperature measurement and blower timer

With the aid of a NTC resistor mounted on the heat
sink of the Fower Amplifier the temperature is meas—
sured. USc acts as a comparator with hysteresis. When
the heat sink temperature reaches a temperature of ap-
rox. 75°C the comperator resets the timer USb through
@4 shortcircuiting CS54. When the temperature of the
heat sink has fallen sufficiently (approx. to &0°0C)
the caomparator goes low again and the timer is relea-

sed and maintains ‘blower action for approx. % min.

Block ¢10y. 5 V requlator ¢ error 45 ).

U8 is a linear regulator serving two purposes.

One is to supply +5 V for the TTL logic on the control
unit, the other purpose is as error information. If
the +5 V is missing this is detected as an error 45 by
SE3000. This error informs that either there is no
connection between FA3000 and SE3000 or the +15 V ,+5
are missing.

Elock (11,

Lowpase Filter control

lines.

The lowpass filter control

Ua—-10~-11 controlled by R&-

the relays on the lowpass
main [DC supply. B7 acts as
switch the relay in the
between the left and right
ter.

lines are insulated through
8-9. This is done because
filter are driven from the
a right/left shift drive to
output directional coupler
ouput line from the Ffil-

From the Fuse BRoard through J9 comes Low Voltage error

information ( error
Lowpass Filter driver.

Block (12).

42 Yy +28 V for the blowers and the

10 V Voltage Requlator.

Ui2 is a voltage

regul ator used to requlate the +28 V

ta +10V for the decoder U13.
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Block ¢13). Decoder and Relay Driver.

Ul3 is a three to eight decoder used to decode the 3
contraol lines from SE3000 to the eight 1ines for the

. eight lowpass filters. The output from UI3 is buffered
by @10-17.

9.4.4 Fuse Board.
Ref . diagram 4828%4 page 7-50

Block (1>. Low Voltage Detector.

U1 is a comparator with hysteresis. The comparator
compares the reference voltage at pin3 with the OC
supply voltage. If the voltage goes below 26 V pin? of
Ul goes high whereby the output of UZ2 goes low infor-
ming SE3000 about the low voltage situation. If the
voltage then goes above 26.5 V pin7 of Ul goes low
whereby the output of UZ is reset.

Block ¢2). Supply distribution.

The 28 V from FS83000 is distributed to each of the
four amplifiers and the driver. Each line is fused and
protected against reverse voltage.

5.4.5 PA-Driver.
. Ref. diagram 484814 sheet 1 page 7-51

Block (1). Amplifier.

The amplifier consists of two transistors @1-2 in
push-pull . The impedance transformation is carried out
by wide band transformers and feedback.

Block (2). Bias.

The bias is supplied through @3 controlled by Ul which
is temperature compensated by @4 located on the heat
sink close to 01-2.

S5.4.6 Driver ALC Current Sense and Power splitter,

Ref . diagram 482196 page 7-52

Block (1. ALC current sense.

The current sense is carried out by a current trans-
former T1 with directivity of 20 dE.

Block ¢3). Power splitter.

The signal from the driver is first transformed to an
impedance of 12.5R and then fed to the power splitter,
from where it is led to the different amplifiers.
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5.4.7 OQutput Amplifier.
Ret . diagram 484822 sheet 1 page 7-53

BlocK (1). Amplifier.

The amplifier consists of two transistors in pushpull.
The impedance transformation is carried out by broad-
band transformers and feed-back.

Block (2). Bias.

The bias to the amplifier comes through 3 which is
controlled bu Ul which is temperatuwe compensated by
G4 which is located at the heat sink close to Q1-2.

5.4.8 Power Combiner.

Ref . diagram 484830 sheet 1 page 7-54

Block (1). Power Combiner.

The four lines from the amplifiers are combined in T1
and transformed to an impedance of S0OR by T2.

Block (2. Thermal switch.

The thermal switch is located close to the balance
resistors of the power splitter. The attack temperatu-
re of the switch is 920‘C where it gets open circui-
ted.

Block (3). Directional coupler.

The directional coupler consist ‘'of an current trans-
former T3 and a voltage divider C3-C1-C2. The informa-
tion from the directional coupler is used by the cont-
rol unit to determine the SWR between the amplifier
and the lowpass filter.

5.4.9 towpass Filter.

Ref. diagram 482358 page 7-59

The Lowpass Filter consists of 8 similar filters de-
signed to keep the roll off freguencies with an SWR up
to 1:2.

The mechanical layout splits the filters in a left and
& right side group. The input is common for all fil-
ters but the output is divided into the left and

r~ight output which is fed to the Output Directional
coupler where the left/right selection is made.
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9.4.10 Qutput Directional Coupler.

Ref . diagram 483257 page 7-57

Block (1), Relay Lines.

The relay drive lines from the Control Unit comming in
on Jl is routed through J2-3-4 to the different inputs
on the Lowpass Filter.

The right/left signal is used by the relay Kl on the
input of the Directional Coupler.

Block (2). Output Directicnal coupler.

The directional coupler consists of a current trans-
former Tl and a voltage divider L153-C7-Cé. LIS is used
far frequency compensation.

The signal from the directional coupler is used for
output power regulation, output power indication and
output SWR measurements.

S5.4.11 Multicable interconnection list.

The l1ist gives the interconnections for the multicables
which are terminated in a plug in each end.
Figure S.4.11.1 shows the orientattion of the plug with
respect to pin 1. : '

T
00000E0O

Figure 5.4.11.1
Plug orientation.
BOTTOM VIEW

The first letter and number indicates the assy number of
the module to which the plug is applied.
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MULTICABLE INTERCONNECTION LIST.

ALlF2 ASPS ALFPe AZF1
pin 1. - pin 3. pin.l. - pin.7
2. = 2. 2. — 6.
3. - i. : 3. - S
- 4. —- 4.
ALF10 ASF1 5. — 3.
pin 1. - pin 1. 6. — 2.
2. - 2. 7. — i.
3. — 3.
4. ~ 4.
S. — S.
b. — 6.
7. - 7.
8. - 8.
?. — 9.
10. - 10.
A2F1 ALF9
pin.l. — pin.7.
2. - 6.
3. - .
4. - 4.
Se - 3.
b. — 2.
7. — 1.
ASP1 - A1F10 : ASPS ALFP2
pin.li. — pin.l. : pin.l. — pin.3.
2. - 2. 2. — 2.
3. — 3. 3. - 1.
4. - - 4.,
6. — 6.
Tu - 7.
8. ~ 8.
7. — 9.
10, —- 10.
5.5 AS3000.
Ref . diagram 479519 ' page 7-58

The relay driving element is @1 which is controlled
from the exciter through an optocoupler. CR2 is lo-
cated on the cabinet of the antenna switch as indi-
cation of operation.

The attenuator made up by R13-14-15 is used to give
the necessary reference voltages for the error logic.
The voltage across R13 sets the high voltage limit to
approx. 33 V, while R13-14 sets the low voltage 1imit
to approx. 21 V. '



If the supply voltage comes above the upper voltage
limit the fuse F1 is blown through the comparator UZb
controlling G2 used to shortcircuit the 28 V supply
line.

If the supply voltage comes below the lower voltage
limit, Tow voltage protection is carried out by UZa
which compares the voltage from the attenuator

with the reference voltage across CR4-5. As long as
the supply voltage is above 21 V the output (pin 1)
is low whereby there is a current running in Ul, an
optocoupler, used as an error logic interface to the
exciter.

The lov voltage situation is displayed by CRé.

CR3 is used to indicate power supplied to the antenna
switch.
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