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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 standards of design, manufacture
and intended use of the equipment. Dansk Radio AS
assumes no liability for the customer's failure to
comply with these requirements.

GROUND THE EQUIPMENT

To minimize shock hazard, 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 electrical outlet or used with a
three-contact to two-contact adapter with the grounding
wire (green) 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 presence of
flammable gases or fumes. Operation of any electrical
equipment in such an environment 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 personnel. Do not replace
components with power cable connected. Under certain
conditions, dangerous voltages may exist even with the
power cable removed. To avoid injuries, always
disconnect power and discharge circuits before touching
them.



SAFETY SUMMARY (continued)
DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustments unless
another person, 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 substitute parts or perform any
unauthorized modification to the equipment.

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede
potentially dangerous procedures throughout this
manual. Instructions contained in the warnings must be

followed.

' WARNING

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




CONTENTS

Section

GENERAL INFORMATION

Introduction

Safety Considerations

Overall Description

Specifications

Operational Features
User-Programmable Features

Options »

Frequency Generator Standard

.1 Frequency Standard with OCXO, A2

.2 Frequency Standard with OCXO and Input, A2
Interface Assemblies

.1 Interface Assembly, DRA, AS

.2 Interface Assembly, SRT, A5

.3 Interface Assembly, Collins, AS

FSK Modulator '
.1 FSK Modulator with RTTY Interface, A6
Modulator, Assembly A7

ISB Module, Bandwidths up to 3400 Hz, A7
SSB Module, Bandwidth up to 3400Hz, A7
Remote Control

Standard Remote Interface, A9

IF Selectivity _ ,

Crystal Filter Option 04, 2700Hz SSB
Crystal Filter Option 07, 3000 Hz ISB
Crystal Filter Option 01, 3000 Hz SSB
Crystal Filter Option 05, 3000 Hz SSB
Crystal Filter Option 06, 3400 Hz ISB
Crystal Filter Option 02, 3400 Hz SSB
Operating and Service Manual
Accessories Available

N R

AU R BRWWNNNNR R R
'_l

HERRPHRRPRERRPERRRERRRHERRRRRBERRR R R R R
AU WN R

WONINNNN NN NNNNNNNNENNNENGgo oo e

INSTALLATION

Introduction
Initial Inspection
Storage
Repacking for Shipment
Mounting Information
Power Requirements
Fuses
Power Cable
Interface and Strapping
0 Frequency Standard with OCXO and Input, A2
(Optional)
.10.1 External Frequency Standard Input, A2J1
.11 Wide Band Amplifier, A4
. RF Output, A4J1
.12 Interface Assembly, A5
1201 Antenna Tuner Control, A5J1
.12.2 Transmitter Control, AS5J2

NDNNONNDNDNDNDDNDNDDNDNDNDN
RPwOUwoJgoauTd WK

NDNDNDDNDDNDN
Ju
=
=

SEOAATO1.WP1 0-3



.13

.14

.15

.16

NNMNMNDNMNMDNMNMDNNNNMNMNODNDNMNDNNDNDNODNDNDNODN

.17

VWO NN NNNNONgNSNNSoaoo0oo0o0ankd wh R

WWWWwWwWwWwuWwWwWwwwuwwwwuwwwwwuwuwwwwwuwwwwww

.12,

.13.
.13.
.13.
.13.

.14.
.14.
.14,
.14.
.14.
.14.

.15.
.15.
.15.

.16.
.16.

wN R

NMNMNMNMNMNMDNDRPRERERP

e W

w

B WN R

wN R

B WN R

wN PR

PHREPRRR
U WwN R

W N -

Strapping

FSK Modulator, A6 (Optional)
Control Inputs, A6J1
Outputs, A6J2

Teleprinter Interface, A6J3
Strapping

Modulator, A7

Audio and Key Inputs, A7J2
Audio Inputs

Sensitivity Adjustment
Keying Inputs

Muting

Strapping

Microcomputer Module, A8
Control Input/Output, A8J1
Open Collector Outputs, A8J2
Strapping

Remote Interface, A9 (Optional)
Remote Interface, A9J1
Strapping

Installation Check-out

OPERATION

Introduction

Front Panel Features

Power-0On

Initial Conditions

Self-Test

Frequency Selection

Clear Display

Keyed Tuning

Recall Setting

Mode Selection

Primary Modes

H3E, R3E, J3E, H2A Operation

AlA, F1B, ISB (B8E) Operation

B9W Operation

Secondary modes

Simplex

Duplex

External Keying

Voice Operated Keying

Continuous Transmission

Power Reduction

Meter Switch

Tx On

User-Programmable Channels

Store a Channel in "Display Register Mode"
Store a Channel in "Control Register Mode"
Recall a User-Programmable Channel

Step through the User-Programmable Channels
Introduction to the Program Function
Clock Viewing and Setting

F1B Audio Frequency Offset

Selection of Data Side Band in B9W Mode

SEOAATO1.WP1



wwww

w w

wn

~

NN N NI NININ
MDD
EEREN

vuouutuuuuuiunu oo, g
WWWNNDMNMNDNMNMNDNDNDNDNDNDNDR

o O O)

00 0 0 MW W
NN N N N Sy

1SN

w N

.12,
.12,
L12.
.12,

.12,
.13

BB WNDNDNDNDNDR

N

N oYU

@

IR

N R

FSK Modulator (A6) Frequency Selection
FSK Modulator (A6) On/Off

AEL Automatic Error Log

ARTEL Automatic Remote Transmission Error
Log

Accumulated On-time

Clear All

OPTIONS

Introduction

Remote Key Module, A7A2

Description

Installation

Connection between SE4010 and TC4010
Strapping

REMOTE CONTROL

Introduction

Standard Remote Control

Baudrate and Communication Setups

Remote Configurations

RS232C Standard

RS422 Standard

RS485 Standard

Remote Control via Modem

Strapping

Connections

RS232C Control wvia RC4010/TC4010

RS232 Control via Remote Computer

Audio Connection

Audio Connection between RX4010 and RC4010
Audio and Key Connection between TC4010 and
SE4010

Serial Errors

REPLACEABLE PARTS

Introduction
Replaceable Parts List

MANUAL CHANGES

Introduction

SERVICE

Introduction

Theory of Operation

Trouble Shooting

Self-Test Program Description
Introduction

Automatic Self-Test

Manual Self-Test

SEOAATO1.WP1 0-5



0-6

00 00 00 00 00 00 O 0O O M ™
O 0000 OWOo-Jo Ul
U wN R

Description of the Test Sequences
Monitoring of Fault Conditions
Preventive Maintenance
Corrective Maintenance

General Maintenance Instructions
Cleaning

Front Panel Assembly Removal
PC-Board Assembly Removal
Servicing PC-Boards

MOS Handling Precautions

Overall Operation

SEOAATO01.WP1



GENERAL INFORMATION

Introduction

This Technical Manual contains information required
to install, operate, test, adjust and service the
Synthex. The designation "Synthex" is used instead of
synthesized exciter.

Specifications are listed in paragraph 1.7. These
specifications are the performance standards or
limits against which the Synthex has been tested.

Due to the experience obtained from the production
and operation of the equipment, minor differences
between the Synthex and the manual may occur.

Wherever possible such differences are covered in
section 7 "MANUAL CHANGES".

Safety Considerations

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

Overall Description

The SSB/ISB Synthex SE4010 is a high-performance
synthesized exciter intended to serve as a drive
module in a radio communication transmitter for
telephony, telegraphy and data transmission including
ECCM operation.

The Synthex covers the frequency range 1.5 MHz to
29.99999 MHz in 10 Hz increments. It offers a choice
of upper and lower side band, independent side band,
radio telegraphy, telex and data operation.

In the telephony modes it is possible to select a
continuous transmission, a key controlled trans-
mission and a voice operated transmission (VOX).

The Synthex is designed to control an automatic
antenna coupler as well as a power amplifier system.
ALC, SWR decoding, PA filter shift decoding, antenna
attenuator control and error control circuits are
included.

The Synthex is equipped with microprocessor control.
This provides intelligence in the form of factory
programmed instruction memory that introduces new
concepts in HF exciters, providing improvements in
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performance, ease of operation and reliability.
The microprocessor control includes features such as:
° Instant push-button tuning.

o Battery back-upped memory storage for 699 user-
programmable frequencies and modes.

° Digitally keyed ALC.

) ALC hold-time synchronized with SIMPLEX or ARQ
burst keying.

° Built-in diagnostic routines (BITE).

° Error conditions automatically displayed on
front panel.

° AEL automatic error log with date and time.

o Fully remotely controllable (option).

° Changing of frequencies in FSK from keyboard
(option) .

The Synthex controls are arranged in groups enabling
the operator to easily identify and control exciter
operation with a minimum of operations.

The Synthex has several LED-displays which inform the
operator about frequency, channel number, emission
mode, audio input levels, SWR and other status
information.

During supply drop-out the Synthex settings as well
as the information contained in the user- programmed
memory storage is energized from a built-in battery
back-up. When the drop-out is terminated, the Synthex
settings are automatically recalled to the front
panel.

The Synthex incorporates in addition to a battery
back-upped real-time clock circuit advanced
programming facilities.

A detailed operating instruction is contained in
section 3 of this manual.
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Specifications

FREQUENCY RANGE
1.5 MHz to 29.99999 MHz in 10 Hz increments

TYPE OF EMISSION
AlA, H2A (USB/LSB), H3E (USB/LSB), R3E (USB/LSB), J3E
(USB/LSB), F1B and B8E, B9W with optional ISB module

FREQUENCY STABILITY

With OCXO:

0.1 ppm -15 to +50°C

0.3 ppm -25 to +55°C

ageing (after 30 days power on) <0.01 ppm/day
<0.04 ppm/month
<0.1 ppm/year

PHASE JITTER
< 1.5° RMS within 1 Hz to 6 kHz

SYNTHESIZER TUNE TIME
Less than 5 msec.
Less than 1 msec. within defined 1 MHz band.

OUTPUT POWER
1 W PEP/average into 50 ohm unbalanced

OUTPUT POWER SETTING
0 dB, -3 dB, -6 dB, -12 dB, -18 dB

CARRIER SUPPRESSION

H2A, H3E: 6 dB +0/-1.5 dB
R3E, BS8E, B9W: 17 dB +/-1 dB
J3E: >50 dB
INTERMODULATION

In-band: <-45 dB

Out-of-band: <-48 dB
relative to each tone in a standard two tone test

HUM AND NOISE
<-50 dB/PEP in 3 kHz BW (Line input)

SUPPRESSION OF UNWANTED SIDE BAND
>50 dB/PEP

SPURIOUS EMISSION
<-50 dB/PEP (except of harmonics)

MUTING
>130 dB/PEP
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AUDIO INPUT LEVELS -
Line, Tlx inputs:

-30 dBm to +10 dBm/600 ohm balanced

Return loss better than 26 dB across audio BW

Dynamic microphone:

2 mV to 0.2 V into 500 ohms

AUDIO AGC
Less than +/-0.4 dB for +/-10 dB input variation

KEYING SPEED
AlA, H2A: >50 Baud

REMOTE CONTROL (optional)
All functions via single telephone line or data bus

MEMORY
Built-in lithium battery for approx. 2 years memory
back-up

POWER SUPPLY
Single phase 47-63 Hz, 99-138 V, 198-280 V

POWER CONSUMPTION
Typically 80 VA

CONDUCTED EMISSIONS
VDEO871, Level K

OPERATING ENVIRONMENT

Temperature: Full performance range 0°C to +50°C
Operating range -25°C to +55°C
Storage -40°C to +70°C

Humidity: To 95% relative humidity at +40°C

Vibration: MIL-STD-810D-514.3, Category 8, 514.3-
1 (10-150 Hz),514.3-34, Category 9

Shock: MIL-STD-810D-516.3, Procedure II (30 g

for 20 msec.)

WEIGHT
16 kg excl. cabinet

DIMENSIONS

Height: 133 mm (3 times 1°/,")
Width: 483 mm (19")

Depth: 450 mm (17%/,")

Synthex cabinet (optional)
Height: 165 mm
Width: 538 mm
Depth: 559 mm
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Operational Features

FREQUENCY TUNING
Numerical frequency keyboard entry

ALC SYNCHRONIZATION
The ALC control is synchronized with mute command and
modulation signal

USER-PROGRAMMABLE CHANNELS

Number of channels : 699

Channel information : Transmit frequency, emission
mode, and power level

Data storage time : Approx. 2 years

DIMMER CONTROL
Continuously variable

AUTO RESTART
Retention of Synthex settings during power failure

AEL: AUTOMATIC ERROR LOG
Registration of up to 15 errors with date and time

POWER ON-TIME

Registration of mains-on hours of Synthex and of
connected transmitter.

User-Programmable Features

The Synthex is equipped with extended user-
programmable features such as:

L 699 addressable user-programmable channels that
allow the operator to store and recall complete
Synthex settings

° A 24 hour clock with battery back-up

° F1B frequency offset setting

° B9W side band exchanging

° Programming of frequencies of optional FSK
modulator

The programmable features are stored in CMOS memory
that maintains the contents even though the Synthex
is turned off or disconnected from power sources.

When the Synthex is turned on, it will restart at the
last settings before the power was turned off.
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Options

In order to extend the usefulness of the Synthex a
number of different assemblies and filter options are
available.

In table 1.1 the standard selectable and the optional
assemblies are listed:

Table 1.1

A2 Frequency Standard with OCXO BR460354
A2 Frequency Standard with OCXO BR492817 + BR378275

and input

A5 Interface Assembly, DRA 210892-001

A5 Interface Assembly, SRT 210635-001

A5 Interface Assembly, Collins 210908-001

A6 FSK Modulator with RTTY 237641-001
interface

A7 ISB Module, bandwidths up to BR490466
3400 Hz

A7 SSB Module, bandwidths up to BR496103
3400 Hz

A9 Standard Remote Interface BR490598

Other assemblies are available upon request.
In table 1.2 the standard Crystal Filter Options are
listed:
Table 1.2
2700 Hz SSB BR454052
3000 Hz ISB 210905-001 + BR489255
3000 Hz SSB 210905-001

3400 Hz ISB BR489150 + BR4895204
3400 Hz SSB BR489204

Other crystal filter options are available upon
request.

The following sections describe the use and the
specifications of the assemblies and crystal filter
options in table 1.1 and table 1.2.

Frequency Generator Standard

The Frequency Generator Standard may be selected with
or without standard oscillator input.

The following assemblies are available.
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1.7.1.1

1.7.1.2

1.7.2.1

Frequency Standard with OCXO, A2

Specifications

FREQUENCY STABILITY
See section 1.4 Specifications

Part No. BR460354

Frequency Standard with OCXO and Input, A2
OCXO with external standard oscillator input.

Specifications

FREQUENCY
1 MHz, 5 MHz or 10 MHz strappable

FREQUENCY STABILITY
See section 1.4 Specifications

INPUT LEVEL
0 to +20 dBm/50 ohm

EXTERNAL INPUT
BNC female connector

INTERNAL/EXTERNAL SWITCH
Manual toggle switch on rear plate

Part No. BR492817 + BR378275

Interface Assemblies

The Synthex is capable of controlling several power
amplifiers, antenna tuners etc.

The following assemblies are available.

Interface Assembly, DRA, A5

The interface assembly contains interface for control
of:

DRA Power Amplifier LA76150/LA76210
DRA Antenna Tuners TU4015/TU4013

Part No. 210892-001
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1.7.2.2

1.7.2.3

1.7.3

1.7.3.1

Interface Assembly, SRT, A5

The interface assembly contains interface for control
of:

SRT Power Amplifier SSA400
DRA Antenna Tuners TU4015/TU4013

Part No. 210635-001

Interface Assembly, Collins, A5

The interface assembly contains interface for control
of:

Collins Power Amplifier 208U-10
Telefunken Antenna Switch 0257/0258

Part No. 210908-001

FSK Modulator

FSK Modulator with RTTY Interface, A6

Specifications

MODES

2-tone FSK (2-ary FSK)
4-tone FSK (4-ary MFSK)
8-tone FSK (8-ary MFSK)

FREQUENCY RANGE
Between 300 Hz and 2990 Hz in 5 Hz steps

OUTPUTS

1. Internal

2. External 600 ohms balanced. -20 dBm to +10 dBm
adjustable

3. Current loop for teletype use

Strappable voltage and current 40,60,20 or
120V/20 or 40mA

INPUTS
1. RS232 data and control signal
2. Floating current detector for teletype use. 20

or 40mA +/-12V is available

Part No. 237641-001
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1.7.4.1

1.7.4.2

Modulator, Assembly A7

The modulator assembly may be chosen in an ISB or an
SSB version. The bandwith depends upon the filter
option chosen (see section 1.7.6 IF Selectivity).

The following assemblies are available.

ISB Module, Bandwidths up to 3400 Hz, A7
Modulator module for Independent Sideband emission.

Specifications

EMISSION MODES

AlA, H2A/B (USB/LSB), J3E (USB/LSB), R3E (USB/LSB) ,
H3E (USB/LSB), F1B, B8E, B9W

BANDWIDTH

Up to 3400 Hz per sideband depending on the selected
filters.

Part No. BR490466

SSB Module, Bandwidth up to 3400Hz, A7
Modulator module for Single Sideband emission.

Specifications:

EMISSION MODES
AlA, H2A/B (USB/LSB), J3E (USB/LSB), R3E (USB/LSB),
H3E (USB/LSB), F1B.

BANDWIDTH
Up to 3400Hz per sideband depending on the selected
filter.

Part No. BR496103
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1.7.5.1

1.7.6.1

Remote Control

Remote control of the Synthex is possible from the
Dansk Radio Transmitter Controller TC4010 or a remote
computer.

Standard Remote Interface, A9

Serial remote control via control lines or external
telephone modem.

Specifications

BAUD RATE
75,110,150,300,600,1200,2400,4800,9600 bps

INTERFACE STANDARDS

1. CCITT V24/RS232C
2. RS422 compatible
3. RS485 compatible

LINE OUTPUT
Balanced 600 ohm/0 dBm adjustable

CONNECTION
Sub-D female, 25 poles

Part No. BR490598

IF Selectivity
Several optional crystal filters exist. The

specifications of these options are listed in the
following sections.

Crystal Filter Option 04, 2700Hz SSB

SSB/USB:
Pass band ripple < 3dB
Relative att. < 6dB within +350 to +2700 Hz

Stop band att. > 60dB at -400 and +3700 Hz

SSB/LSB:

Pass band ripple < 3dB

Relative att. 6dB within -350 to -2700 Hz
Stop band att. > 60dB at +650 and -3450 Hz

A

Part No. BR454052
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1.7.6.2

1.7.6.3

1.7.6.4

Crystal Filter Option 07, 3000 Hz ISB

SSB/USB, ISB/USB:

Pass band ripple < 2dB

Relative att. < 3dB within +300 to +3000 Hz
Stop band att. > 60dB at -300 and +4400 Hz

Group delay distortion < 0.6 msec. within +700 to
+2800 Hz

SSB/LSB, ISB/LSB:

Pass band ripple < 2dB

Relative att. < 3dB within -300 to -3000 Hz
Stop band att. > 60dB at +300 and -4400 Hz

Group delay distortion < 0.6 msec. within -700 to
-2800 Hz

Part No. BR489247 + BR489255

Crystal Filter Option 01, 3000 Hz SSB

SSB/USB:

Pass band ripple < 1.5dB

Relative att. < 2dB within +300 to +3000 Hz
Stop band att. > 60dB at -500 and +3800 Hz

Group delay variation < 0.5 msec. within +450 to
+2850 Hz

SSB/LSB:
Pass band ripple < 2dB
Relative att. < 3dB within -300 to -3000 Hz

Stop band att. > 60dB at +500 and +3800 Hz
Group delay variation < 0.5 msec. within -450 to -
2850 Hz

Part No. 210905-001

Crystal Filter Option 05, 3000 Hz SSB

SSB/USB:

Pass band ripple < 2dB

Relative att. < 3dB within +300 to +3000 Hz
Stop band att. > 60dB at -300 and +4400 Hz

Group delay distortion < 0.6 msec. within +700 to
+2600 Hz

SSB/LSB:

Pass band ripple < 2dB

Relative att. < 3dB within -300 to -3000 Hz
Stop band att. > 60dB at +1100 and -3600 Hz

Group delay distortion < 0.6 msec. within -700 to
-2600 Hz

Part No. BR489247
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1.7.6.5

1.7.6.6

Crystal Filter Option 06, 3400 Hz ISB

SSB/USB, ISB/USB:

Pass band ripple < 2dB

Pass band ripple < 1dB within +575 to +2910 Hz
Relative att. < 3dB within +300 to +3400 Hz
Stop band att. > 60dB at -450 and +4150 Hz
Group delay distortion < 0.5 msec. within +575 to
+2910 Hz

SSB/LSB, ISB/LSB:

Pass band ripple < 2dB

Pass band ripple < 1dB within -575 to -2910 Hz
Relative att. < 3dB within -300 to -3400 Hz
Stop band att. > 60dB at +450 and -4150 Hz

Group delay distortion < 0.5 msec. within -575 to
-2910 Hz

Part No. BR489190 + BR489204

Crystal Filter Option 02, 3400 Hz SSB

SSB/USB:

Pass band ripple < 2dB

Pass band ripple < 1dB within +575 to +2910 Hz
Relative att. < 3dB within +300 to +3400 Hz
Stop band att. > 60dB at -450 and +4150 Hz

Group delay distortion < 0.5 msec. within +575 to
+2910 Hz

SSB/LSB:

Pass band ripple < 2dB

Pass band ripple < 1dB within -790 to -2910 Hz
Relative att. < 3dB within -300 to -3400 Hz
Stop band att. > 60dB at +450 and -4150 Hz

Group delay distortion < 0.5 msec. within -790 to
-2910 Hz

Part No. BR489204
Operating and Service Manual

The part number of the Operating and Service Manual
depends upon the version of the Synthex.
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Accessories Available

The following items are available for use with the
Synthex.

Stand alone Cabinet for SE4010, part No. 210911-001
Rack Slides Kit, Slides with lock, part No. BR458872.

Rack Slides Kit, Slides with lock and tilt, part No.
BR496146.

Connector Kit, basic Synthex version, part No.
BR496154.

Connector Kit for Standard Remote Interface, A9,
BR490598, part No. BR485292.

Connector Kit for FSK Modulator with RTTY Interface,
A6, 237641-001, part No. 240702-001.

Standard Spare Parts Kit, part No. BR496162.
Depot Spares Kit. Consult factory.

Special Tools Kit, part No. BR497223.
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INSTALLATION

Introduction

This section of the manual provides installation
instructions for the SE4010 communication exciter. It
also includes information about initial inspection
and damage claims, preparation for use and repacking
for shipment information.

Initial Inspection

WARNING

To avoid hazardous 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 summary at the front of
this manual before installing or operating the
exciter.

Inspect the shipping container for damage. If the
shipping container or cushioning material is damaged,
it should be kept until the contents of the shipment
have been checked for completeness and the exciter
has been checked mechanically and electrically. If
the contents are incomplete, if there is a mechanical
damage or defect, or if the exciter does not pass the
performance tests, notify the nearest Dansk Radio
agent. If the shipping container is damaged, or if
the cushioning material shows signs of stress, notify
the carrier as well as the Dansk Radio agent.

A full report of the damage should also be forwarded
to Dansk Radio. Include the following:

Order number
Model and serial number
Name of transportation agency

Storage

The exciter may be stored or shipped in temperatures
within the limits -40°C to +75°C. It is advisable to
protect the exciter from extreme temperature
variation which can cause excessive condensation.
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Repacking for Shipment

The shipping container for the SE4010 has been
carefully designed to protect the exciter and its
accessories during shipment. This container and its
associated packing material should be used when re-
packing for shipment. If shipping to Dansk Radio for
service is planned, attach a tag indicating the type
of service required, return address, model number and
full serial number. Mark the container "FRAGILE" to
ensure careful handling. If the original shipping
container is not available, the following general
instructions should be used for repacking with
commercially available materials:

Wrap the exciter in heavy paper or plastic. If
shipping to Dansk Radio for service, attach a
tag indicating the type of service required,
return address, model number and full serial
number.

Use a strong shipping container, e.g. a double
walled carton of 160 kg. test material.

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 container.

Seal the shipping container securely.

Mark the shipping container "FRAGILE" to ensure
careful handling.

Mounting Information

The exciter may be conveniently mounted in a standard
19 inch rack using a pair of rack slides or chassis
angles appropriate for the rack system.

The exciter in the rack mounted configuration
requires a standard panel space 5.25 inches high.

The exciter may also be mounted in a cabinet for
bench operation, part No. 210911-001. The cabinet is
designed to be mounted on a table or on a shelf,
fastened to the support by means of four bolts.

When operating the exciter, provide at least 75 mm of
clearance at the rear and at least 7 mm on all sides
of the exciter. Failure to allow adequate air
circulation will result in excessive internal tem-
perature, reducing exciter reliability.
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Power Requirements

99-138 V,., 198-280 V,., 47-63 Hz, 100 VA.

CAUTION

The exciter has a label on the power supply Al0 back .
panel indicating the factory set voltage.

The selection of 110/220 volt nominal mains voltage
is made by changing connections on the PC board of
the power supply assembly Al0. To change the mains
voltage setting, proceed as follows:

(refer to Fig. 2.1 and Fig. 2.20).

a. Disconnect the input power cord from the
exciter.
b. Remove the Wide Band Amplifier heat sink panel

by removing the four retaining screws at the
rear end of the exciter side profiles.
Disconnect the coax cable from A3J1 and the
cable from A10J2.

c. Remove the eight screws positioned at the edge
of the power supply rear panel A10 and withdraw
the power supply assembly.

d. Change connections on power supply assembly A1l0
as appropriate in accordance with Figure 2.1.

e. Reposition the power supply assembly Al0 in the
exciter.

f. Reposition the Wide Band Amplifier heat sink

panel and connect the coax cable to A3J1 and the
multicable to A10J2.

g. Connect the input power cord to the exciter.
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Figure 2.1 Mains strapping

Fuses

The fuses on the Rear Panel of the power supply
assembly Al10 must be rated as listed below:

Nominal mains voltage: 110V,
Fuses, F101 and F102 : 2AT
Nominal mains voltage: 220V,
Fuses, F101 and F102 : 1AT

Power Cable

In accordance with international safety standards
this exciter is equipped with a three terminal power
connector. When connected with an appropriate power
cable, the exciter cabinet should be grounded via the
power connector center tap. If the power cable is
terminated with a mains plug, this should only be
inserted in a socket outlet provided with a
protective earth contact. The protective action must
not be negated by the use of a power cable without a
protective conductor (grounding).

Interface and Strapping

The following sections contain information about
external connectors and strapping possibilities of
the assemblies. Information about application of the
assemblies are located in conjunction with
description of the connectors and strapping
possibilities of the assemblies. Information about
the assemblies is provided in separate sections in
order of assembly number (A2, A4, A5 etc.).
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2.10.1

2.11.1

To get proper function from the Synthex, it is
necessary that some of the assemblies are strapped
correctly. From factory the Synthex is normally
strapped in accordance with costumer requirements. If
a module is exchanged, the strapping should be
checked.

Please note that intervention in the equipment within
the period of guarantee, may cause the guarantee to
repeal!

Frequency Standard with OCXO and Input, A2 (Optional)

Assembly 492817

External Frequency Standard Input, A2J1

BNC, Female.

The input socket is located on the rear frame of the
exciter and accepts 1, 5 or 10 MHz (strappable) input
from external frequency standards. The acceptable
level is from 0 to +20 dBm/50 ohms. A switch on the
rear plate of the A2 assembly selects internal/
external frequency standard.

Wide Band Amplifier, A4

Assembly 489492

RF Output, A4J1

BNC, Female.

RF Output of the Synthex. Nominal level of 1W/50 ohms
balanced. The output is short circuit and open

circuit protected.

The appropriate cable connector may be ordered from
Dansk Radio as part No. BR473774.
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2.12.1

Interface Assembly, AS

Assembly 210892

Antenna Tuner Control, A5J1

Sub-D, Female,

9-poles, Screw lock.

The Antenna Tuner control input/output connector

provides the co
Dansk Radio Ant
necessary data
Antenna Tuner i
The signals of

nnection between the Synthex and the
enna Tuner TU4013/TU4015. The
communication for controlling the

s transmitted through this connector.
the connector are shown in Figure 2.2.

Pin Circuit Description
1 RS485B Se below
2 RS485A -
3 ATU SENSE -
4 GND Ground
5 UPp_STOP Se below
6 POWER ON -
7 AUX OUT Auxillary output, open drain
8 AUX IN Auxillary input, pulled up to +5V
9 MUTE IN Se below
Figure 2.2 Antenna tuner control
RS485 Serial data communication for control
lines of TU4013/TU4015. Compatible with
interface standard RS485.
ATU SENSE Detects if Antenna Tuner is connected.
Input Input impedance: 20 kohms.
Open circuit voltage: 2.5V,. (ATU not
connected) .
Viy < 0.8V indicates antenna tuner
connected but mains voltage switched
off.
4.0V < V;y < 5.0V indicates antenna
tuner connected and mains voltage
switched on.
UP STOP Used to set microcomputer in the
Output antenna tuner in idle mode. The open

drain output is active low and can
withstand 24V,. open circuit and max
100mA when activated.
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2.12.2

POWER ON : Used to switch on the mains voltage of

Output the antenna tuner. The open drain
output is active low and can withstand
24V,. open circuit and max 100mA when
activated.

MUTE IN : Used by the antenna tuner to mute the
output power of the transmitter. Input
resistance is 100 kohms.

Applied voltage:
0 - 2.5V: Transmitter muted.
3.5 - 24V: Transmitter not muted.

The appropriate cable connector may be ordered from
Dansk Radio as part no. BR496006.

Transmitter Control, A5J2

Sub-D Female, 25 poles, Screw Lock.

The control input/output connector provides control
signals for filters, error signals, power controlling
signals etc. for the Dansk Radio Power Amplifier

LA76150 (500W) or LA76210 (1000W). The signals of the
connector are shown in Figure 2.3.
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Pin Circuit Description
1 TX ON Se below

2 -12dB CONTROL -

3 FORWARD VOLTAGE -

4 PREF -

5 SWR VOLTAGE IN -

6 -3dB CONTROL -

7 LEFT UPPER -

8 RIGHT UPPER -

9 LEFT LOWER -
10 RIGHT LOWER -
11 GND Ground

12 PA SENSE A Se below
13 PA SENSE B -
14 FILTER 1 1.5-2.3 MHz
15 FILTER 2 2.3-3.3 MHz
16 FILTER 3 3.3-4.8 MHz
17 FILTER 4 4.8-6.8 MHz
18 FILTER 5 6.8-10 MHz
19 FILTER 6 10-14.3 MHz
20 FILTER 7 14.3-21 MHz
21 FILTER 8 21-30 MHz
22 BIAS6 OUT Se below
23 BIASS5 OUT -
24 BIAS4 OUT -
25 DRA SENSE -

Figure 2.3

TX ON
Output

-12 DB CONTROL
Output

FORWARD VOLTAGE:
Input

Transmitter control

Controls the relays in the
transmitter which switch on the
DC voltage to the power
amplifier. The output provides a
voltage of +24V,./35mA.

Used to bypass the final
amplifiers during low power
transmission. The open collector
output is active low and can
withstand 60V,. open circuit and
max 2A when activated.

Voltage proportional to forward
output voltage of power
amplifier. Used for control of
power amplifier output power. 1kw
forward output power corresponds
to a voltage of of 9.8V,.. The
input resistance is approx. 47
kohms.
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PREF
Input

SWR VOLTAGE IN
Input

-3dB CONTROL
Output

Error lines

Voltage proportional to reflected
output voltage of power
amplifier. Used for control of
power amplifier output power. 1kW
reflected output power
corresponds to a voltage of of
9.8V,.. The input resistance is
approx. 47 kohms.

Voltage equal to 10T ("I'" is the
reflection coefficient at power
amplifier output) Used for
monitoring of SWR on the LED
meter. The input resistance is
approx. 47 kohms.

Used for control of 3dB
attenuator in power amplifier.
The open drain output is active
low and can withstand 60V,. open
circuit and 150mA when activated.

The four error lines indicate

(LEFT UPPER) possible errors of the power
Inputs amplifier. The "No Error"
condition are inputs between
+32V,. and +40V,.. To activate an
error line the voltage must be
less than +30Vp..
PA SENSE The sense lines is used to detect
Inputs which type of power amplifier
that is connected. The number of
error lines used depends on type
of power amplifier. Table 2.1
shows relation between sense and
error lines and type of power
amplifier.
Table 2.1 Sense and error lines
P12-P11 P13-P11 Active error lines
1 kW + Jz2-7, J2-8
4 lines J2-9, J2-10
500 W - Jz2-7, J2-8
2 lines
No lines - None

"+" denotes connection
"-1" denotes no connection
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2.12.3

2.13.1

Filter control : The Filter control lines is used

Outputs for selection of low pass filters
in the power amplifier. The open
drain outputs are active low and
can withstand 60V,. open circuit
and 150mA when activated.

BIAS outpts : Reserved for future application.
The open drain outputs are active
low and can withstand 60V,. open
circuit and 150mA when activated.

DRA SENSE : Used to detect if connected
power
Input amplifier is a Dansk Radio type.

When a Dansk Radio power
amplifier is connected the
terminal must be connected to
GND.

The appropriate cable connector may be ordered from
Dansk Radio as part no. BR495980.

Strapping

Strapping of baud rate for serial communication with

a connected antenna tuner is carried out as described
in Figure 2.4 below.

Baud rate Strap
1200 D
2400 c
4800 B
9600 A

Figure 2.4 Baud rate strapping

For location of straps, please refer to the Service
Sheets for the assembly.
FSK Modulator, A6 (Optional)

Assembly 237641

Control Inputs, A6J1
Sub-D Male, 9 poles, Screw Lock.
The connector provides 3 inputs for selecting

frequencies and 1 input for activating the FSK
Modulator. All input levels are according to RS232.
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The signals of the connector are shown in Figure 2.5.

Pin Circuit Description

1 GND Ground

2 FCO0/MARK LSB of frequency, RS232 level
3 FC2 MSB of frequency, RS232 level
4 FC1 Bit of frequency, RS232 level
7 ACTIVATE RTS Keying input, RS232 level
8 RxD IN RX Data input, RS232 level

Figure 2.5 FSK modulator input

For 2-tone FSK only FCO/MARK is connected:

FCO/MARK Frequency
0 Freq 1
1 Freq 2

For 4-tone FSK both FCO/MARK and FC1l must be
connected:

FC1 FCO/MARK| Frequency
0 0 Freq 1
0 1 Freq 2
1 0 Freq 3
1 1 Freq 4

For 8-tone FSK FCO/MARK, FCl and FC2 must all be
connected:

FC2 FC1 FCO/MARK | Frequency
0 0 0 Freq 1
0 0 1 Freq 2
0 1 0 Freq 3
0 1 1 Freq 4
1 0 0 Freq 5
1 0 1 Freq 6
1 1 0 Freq 7
1 1 1 Freq 8

"O0" denotes +12V,. to +15Vy.
"1" denotes -12V,. to -15V,. or open circuit
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2.13.2

2.13.3

Outputs, A6J2
Sub-D Male, 9 poles, Screw Lock.
The connector provides all the outputs from the FSK

Modulator. The signals of the connector are shown in
Figure 2.6.

Pin Circuit Description
1 GND Ground
2 LINE OUT Balanced output 600 ohms
3 LINE CT Center tap for LINE OUT
4 LINE OUT Balanced output 600 ohms
6 KEY OUT Output when module is active,
open collector

Figure 2.6 FSK modulator output

LINE OUT is a balanced line with an output impedance
of 600 ohm. The output level is adjustable
from -20 dBm to +10 dBm. The signal may be
used for external modulation.

KEY OUT is an open collector output activated by
the ACTIVATE input. The signal may be used
for external keying.

Teleprinter Interface, A6J3

Sub-D Female, 9-poles, screw lock.

The teleprinter connector provides connections for

two or four wire lines to the teleprinter. The
signals of the connector are shown in Figure 2.7.

Pin Circuit Description
1 RxD IN Input from demod., RS232 level
2 +12V OUT +12V,. output to ext. key
3 ACTIVATE RTS Input from ext. key, RS232 level
4  +12V 20/40mA +12Vp. 20/40mA output
5 TX sense + Se below
6 TX sense - -
7 HL OUT HL return to teleprinter
8 GND Ground
9 HL RETURN HL return from teleprinter

Figure 2.7 Teleprinter interface
Pin 9, HL RETURN should be used with highly inductive

loads such as older teletype machines. Normally GND
may be used as a return for the high level current
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2.13.4

loop and it is allowed to interconnect pin 8 and 9.
Mark (data is 1) is defined as current ON.

When TX sense detects a space for more than 5 sec.,
it automatically returns to Mark. This eliminates the
need to connect the TX sense inputs when not used.

Strapping

For location of straps, please refer to the Service
Sheets for the assembly.

When pin 1 and 2 on W1l are connected by the jumper,
the FSK modulator will be activated when the ACTIVATE
input is connected to a voltage between 0V and -15V,
or is floating.

When pin 2 and 3 on W1l are connected by the jumper,
the FSK modulator will be activated when the ACTIVATE
input is connected to a voltage between +12V and
+15V.

In order to get maximum performance of the RTTY
modulator it is necessary to strap the interface
circuits (current loop and loop back). How to do this
is described in the following.

The high level current strapping is shown in Figure
2.8.

Output W2 Current W3 Voltage W4
active 1-2 20mA 1-2 120V 7-8
disabled| 2-3 40mA 2-3 80V 5-6
60V 3-4
40V 1-2

Figure 2.8 High level current strapping

The low level current strapping is shown in Figure
2.9.

Current W6 W7 Output W8
20mA 2-3 2-3 active 1-2
40mA 1-2 1-2 disabled| 2-3

Figure 2.9 High level current strapping
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The loopback strapping is shown in Figure 2.10.

Loopback W5

ON 2-
1-

3
OFF 2

Figure 2.10 Loopback strapping

Figure 2.11 shows connections in typical
applications.
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Figure 2.11

SEOAAT21.WP1

Typical teletype applications.



2.14.1

Modulator, A7

Assemblies 490466 (ISB) and 496103 (SSB).

Audio and Key Inputs, A7J2
Sub-D, Female, 25 poles, Screw Lock.

The audio and key input connector provides line and
microphone inputs and a side tone output (used during
simplex Al keying). Refer to Figure 2.12 for ISB
version and Figure 2.13 for SSB version.

The input/output socket also provides keying inputs
and mute output.

Pin Circuit Description

1 USB MIC USB mic. input, 500 ohm unbalanced
13 LSB MIC LSB mic. input, 500 ohm unbalanced
4 GND Ground

10 GND Ground

16 USB LINE USB line input, 600 ohm balanced

3 COMMON USB line input, common

15 USB LINE USB line input, 600 ohm balanced
24 LSB LINE LSB line input, 600 ohm balanced
11 COMMON LSB line input, common
23 LSB LINE LSB line input, 600 ohm balanced
21 TLX LINE Telex line input, 600 ohm balanced

22 COMMON Telex line input, common
8 TLX LINE Telex line input, 600 ohm balanced
5 KEY 2 Open drain output, 60Vy./150mA
9 MORSETONE Morse tone output, 0 dBm/600 ohm
6 +15V +15V,. output, max. 100mA

17 MUTE NC Mute normally closed, max. 100mA
18 MUTE COM Mute common
19 MUTE NO Mute normally open, max. 100mA

14 USB MIC KEY Off: 5V open, On: 0.3mA GND
25 LSB MIC KEY Off: 5V open, On: 0.3mA GND
2 USB LINE KEY Off: 5V open, On: 0.3mA GND
12 LSB LINE KEY Off: 5V open, On: 0.3mA GND
20 TLX KEY Off: 5V open, On: 0.3mA GND
7 MORSE KEY Off: 5V open, On: 0.3mA GND

Figure 2.12 Audio and key input for ISB version
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2.14.1.1

Pin Circuit Description

1 MIC USB mic. input, 500 ohm unbalanced
4 GND Ground
10 GND Ground
16 LINE Line input, 600 ohm balanced
3 COMMON Line input, common
15 LINE Line input, 600 ohm balanced
21 TLX LINE Telex line input, 600 ohm balanced
22 COMMON Telex line input, common
8 TLX LINE Telex line input, 600 ohm balanced
5 KEY 2 Open drain output, 60Vy./150mA
9 MORSETONE Morse tone output, 0 dBm/600 ohm
6 +15V +15V,. output, max. 100mA

17 MUTE NC Mute normally closed, max. 100mA
18 MUTE COM Mute common

19 MUTE NO Mute normally open, max. 100mA
14 MIC KEY Off: 5V open, On: 0.3mA GND

2 LINE KEY Off: 5V open, On: 0.3mA GND

20 TLX KEY Off: 5V open, On: 0.3mA GND

7 MORSE KEY Off: 5V open, On: 0.3mA GND

Figure 2.13 Audio and key input for SSB version

The Audio level accepted by the exciter is between
+10 and -30 dBm/600 ohms for the line inputs and
between 2 mV and 200 mV/500 ohms for the microphone
inputs.

The Line input(s) are selected in the voice modes,
ie. J3E, R3E, H3E and ISB, provided that no keys are
activated. If a Mic. key is activated, the corre-
sponding microphone input will be selected. As Line
key has priority over Mic. key, the Line input will
be selected if both keys are activated.

The appropriate cable connector may be ordered from
Dansk Radio as part No. BR496014.

Audio Inputs

The Audio inputs available for the ISB version are
shown in Table 2.2 and in Table 2.3 for the SSB

version.
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Table 2.2 Audio inputs for ISB

USB LSB
MODE LINE MIC. LINE MIC. TLX

J3E-USB + + - - -
R3E-USB + + - - -
H3E-USB + + - - -
F1B - - - - +
AlA - - - - -
H2A-USB - - - - -
J3E-LSB - - + + -
R3E-LSB - - + N B}
H3E-LSB - - + + -
H2A-1.SB - - - - -
USB/LSB + + + + -

USB/F1B + + - - +

LSB/F1B - - + + +

"+" denotes input available
"-" denotes input not available
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2.14.1.2

Table 2.3 Audio inputs for SSB

MODE LINE MIC. TLX
J3E-USB + + -
R3E-USB + + -
H3E/USB + + -
F1B - - +
AlA - - -
H2A/LSB - - -
J3E/LSB + + -
R3E/LSB + + -
H3E/LSB + + -
H2A/LSB - - -

"+" denotes input available
"-" denotes input not available

Sensitivity Adjustment

The sensitivity of the different Audio inputs are
adjusted in the following way.

a. Apply a test signal with a level equal to the
drive signal normally used.

b. Select the appropriate meter.
Check for a meter deflection of 0 dB.
If the deflection is more than 0 dB or less than
-20 dB, an adjustment is necessary.

c. Pull out the exciter.

The adjustment entries for the different input levels
are marked on the top of the chassis. Use a small
screw driver to adjust for a meter deflection of

-10 dB. This adjustment has to be carried out for all
five Audio inputs. When adjusting the sensitivity of
the microphone inputs, remember to activate the
associated key to select the microphone input.
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2.14.1.3

Keying Inputs

The keying inputs are energized by grounding. The
inputs are protected against reverse voltage. Off
voltages are 5 V,. and on currents are 0.3 mA. This
makes the inputs suitable for interfacing mechanical
keys, optocouplers and open collector keys.

Table 2.4 and 2.5 show the key inputs available for
the ISB version and the SSB version, respectivel