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L.

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.
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SAFETY SUMMARY (continued)
1

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

I
Because of the danger of introducing additional
hazards, do not install substitute parts or perform any
unauthorized modification to the equipment.

I 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.

ll
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GENERAL INFORMATION

Introduction

This Technical Manual contains information required
to install, operate, test, adjust and service the
Intelligent Controller IC4010.

Overall Description

This section describes the overall application of the
Intelligent Controller IC4010 as an integrated part
of a complete HF communication system.

IC4010 is an Intelligent Controller for control of
the Exciter SE4010 and the Receiver RX4010. Together
with a linear power amplifier and antenna, the system
constitutes a complete intelligent system for
advanced HF communication including Automatic Link
Establishment (ALE), Forward Error Correction (FEC)
and Burst operation (BST). A Personal Computer for
remote control of IC4010 may be connected in order to
enhance the system's usability. This computer may
also act as data terminal or an external data
terminal may be added. The principal system
configuration of the IC4010-system is shown in figure
1.

TU4013/TU4015
antenna tuner

S76210/ broad band
S76150 power amplifier antenna
SE4010 exciter RX4010 receiver
I |
exciter l |
I1C4010
I
remote l
control REM. CTL. DTE data terminal
unit

Figure 1 Principal configuration of IC4010-system
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During operation in the Automatic Link Setup mode, a
broadband antenna is required for the receiver. For
further information about the IC4010 system, please
refer to chapter 2 "INSTALLATION".

The Intelligent Controller contains several features:
* Fully remotely controllable.

* Battery back-upped memory for data stored via
program functions.

* Built-in diagnostic routines (BITE) for error
detection down to assembly level.

* Error conditions automatically displayed on
front panel.

* AEL automatic error log with date and time.

The front panel of the IC4010 contains an
alphanumeric keyboard and a l4-segment alphanumeric
LED display which in conjunction with LED indicators
and LED bars monitor all relevant information for the
operator.

During mains drop-out the settings of the IC4010 as
well as the information contained in the user-
programmed memory storage is energized from a built-
in battery. When the drop-out is terminated, the
IC4010 settings are automatically recalled to the
front panel.

A detailed operating instruction is contained in
chapter 3 "OPERATION".

The IC4010 contains four operation modes:

1. Automatic Link Establishment
Used to establish an HF link automatically
between two stations.

2. Burst
The IC4010 is loaded with an ASCII telegram from
a data terminal. Afterwards the IC4010 converts
the telegram to Morse code and compresses it.
The telegram is then transmitted as a burst. At
the receiving station the burst is decompressed,
converted back to ASCII and sent to the data
terminal.

3. Forward Error Correction

Forward Error Correction is a highly reliable
data communication mode for broadcast operation.

ICOABT11.WP1
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Stand-by

The Stand-by mode is used to route the remote
and data signals directly through IC4010. SE4010
and RX4010 are not under control of IC4010, and
may be operated in the same way as if IC4010 was
not present.

Optional modes for IC4010 are:

5.

ARQ

Automatic Repeat Request is used for highly
reliable data communication between two
stations. Acknowledge for correctly received
data is required.

Frequency hopping

The Frequency hop mode is a data communication
mode where the carrier frequency is changing
several times per second. The hop frequencies
are selected after a pseudo-random code. The
mode eliminates jamming and tracking.

Technical Specification

MODES

DATA

ALE Automatic Link Establishment based on
MIL.STD 188-141A.

BST Burst transmission according to STANAG
4203, ANNEX B (section 5. b).

FEC Forward Error Correction according to
MIL.STD. 188-141A, DBM BASIC.

STB Remote and data signals are routed through
IC4010.

SPEED, FEC
375 bps coded data rate
160 bps throughput maximum data rate

CODING, FEC

TRANS

STORA

Golay (24,12,3) and interleaving within 588
bits.
Exrror correction of 3 bits within a 12 bit word.

MISSION SPEED, BST
300 wpm.

GE CAPACITY, BST
Dedicated memories for both transmission and
reception. Each with capacity for storage of
2000 characters.

ICORBT11.WP1 1-3
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FREQUENCY STABILITY, TEMPERATURE
1.0E-8 -15°C to + 55°C

FREQUENCY STABILITY, AGEING
1.0E-10 per day
3.0E-8 per year

STANDARD FREQUENCY OUTPUT
Two outputs of 5MHz, OdBm +/-3dB, 50 ohms.

FSK MODULATOR
8-ARY: Frequencies programmable in 10Hz steps.

Output: 600 ohms balanced, -20dBm to +10dBm
adjustable.

FSK DEMODULATOR
8-ARY: 750, 1000, 1250, 1500, 1750, 2000, 2250
and 2500Hz

4-ARY: 1000, 1500, 2000 and 2500Hz (future
applications)

Input: 600 ohms balanced, -14dBm to OdBm
adjustable.

DATA TERMINAL INTERFACE
Interface: RS232C, 7 bit standard ASCII format.
Baud rate: 600, 1200, 2400 or 9600 programmable.

REMOTE CONTROL INTERFACE
Interface: RS232C
Baud rate: 600, 1200, 2400 or 9600 programmable.
Remote Protocol according to DANSK RADIO:
COMMUNICATION PROTOCOL, Doc. No. 236743 HT.

SELF-TEST PROGRAM (BITE)
Automatic self-test program provided.

MTBF
>5000 hours (MIL-HDBK-217F)

MEMORY
Built-in battery for typically 2 year' memory
back-up.

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

POWER CONSUMPTION
Typically 40VA

CONDUCTED EMISSION
VDEO871, Level K.

ICOABT11.WP1
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OPERATING ENVIRONMENT
Temperature: Full performance range 0°C to
+55°C
Operating range -25°C to +55°C
Storage -40°C to +70°C

Humidity: Up to 95% relative humidity at
40°C, non-condensing.
Vibration: MIL-STD-810D-516.3, Procedure II
(30g for 20mS).
WEIGHT
15kg
DIMENSIONS
Height: 133mm (3 x 13/,")
Width: 428mm (19"), Front Panel 483mm
Depth: 439mm (173/,")

Accessories available
The following items are available for use with the
controller:

Rack Slides kit, Slides with lock, part No. BR458872.

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

Extension card with cable for 36 p edge connector,
part No. BR497231.

Extension card with cable for 64 p Europe connector,
part No. 210900-001.

Standard Spare Parts Kit IC4010, part No. 240670-001.
Depot Spares Kit. Consult factory.
Interconnection Kit IC4010, part No. 240612-001.

I/0 Panel, part No. 210803-001.

ICOABT11.WP1 1-5



INSTALLATION

Introduction

This section of the manual provides instructions for
initial inspection and installation of the IC4010 as
an integrated part of a system which contains
receiver, exciter, power amplifier and antenna
tuner. It also includes information about external
connectors and strapping of the controller.

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
1C4010.

Inspect the shipping container for damage. If the
shipping container or cushioning material is
damaged, make sure not to discard it until the con-
tents have been checked for completeness and the
controller has been checked mechanically and
electrically. If the contents are incomplete, if
there is a mechanical damage or defect, or if the
controller does not pass the performance tests,
notify the nearest Dansk Radio agent. If the shipp-
ing 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

Repacking for Shipment

The shipping container for the controller has been
carefully designed to protect the controller and its
accessories during shipment. This container and its
packing material should be used when repacking 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.

ICOABT21.WP1 2-1
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If the original shipping container is not available,
the following general instructions should be used
for repacking with commercially available materials:

Wrap the controller 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, eg. a double walled
carton of 160 kg test material.

Protect the control panel with cardboard and place 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.

System Interconnection

The necessary system interconnection for IC4010
control of SE4010 and RX4010 is shown on
"INTERCONNECTION SYSTEM IC4010", doc. No. 210820 EB
at the end of this chapter.

The connection kit containing the cables may be
ordered from Dansk Radio as part No. 240612-001.

The In/Output Panel may be ordered from Dansk Radio
as part No. 210803-001.

If the system is operated in the ALE mode it is
important that RX4010 is connected to an antenna
with a bandwidth which is not smaller than the width
of the scanned frequencies. If the transmitter of
the system uses an antenna tuner, RX4010 may be
connected to a separate long-wire antenna.

Strapping of TLX-key

Pin 1 and 2 on W1l must always be connected with a
jumper when the FSK Modulator A6, assembly 237688 is
used in IC4010.

If an FSK Modulator, assembly 498351, 237641 or
237688 is used in SE4010, pin 1 and 2 on W1l must be
connected with a jumper.

When IC4010 is not in the STB mode, the TLX-key
input on connector A7J2 on SE4010 must not be
grounded.

ICOARBT21.WP1



Strapping of Remote Modules

The Remote Module A9, 490598 in SE4010 and RX4010
must be strapped for remote communication with
I1C4010.

The addresses of SE4010 and RX4010 must be strapped
in accordance with the addresses selected via
program 19 in IC4010.

The baud rate of the remote communication must be
strapped in accordance with the system remote
communication baud rate (BAU. IC SYS) selected via
program 20 in IC4010.

The remote communication uses the control signal DSR
as DCD. Therefore S1: F must be set on.

If a remote unit for control of IC4010 is used, this
must also be set up for the baud rate selected in
program 20. The remote unit may consist of a
computer or the Dansk Radio remote units TC4010 and
RC4010.

Programming of program 19 and 20 is described in
chapter 3. In order to implement the required
strapping, please refer to the manuals for SE4010
and RX4010.

Remote Communication

Remote control of IC4010 requires a computer with

two RS232 ports. The one port controls both IC4010
and RX4010. The second port controls only SE4010.

The remote control may also be implemented via the
Dansk Radio RC4010 and TC4010. In such a
configuration, the RC4010 will both control IC4010
and RX4010, while SE4010 is controlled by TC4010.
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A recommended connection for remote control of
IC4010 is shown in figure 2.1.

I/0-panel J1
or Remote unit

IC4010 A9J2

3 TXD1 < TXD
2 RXD1 > RXD
4 DCD1 > DSR
PORT 1
5 RST1 < RTS
1 GND1 GND
10 TXD2 < TXD
9 RXD2 > RXD
11 DCD2 > DSR
PORT 2
12 RST2 < RTS
8 GND2 GND

The serial RS232 remote communication of IC4010 uses
the "DSR" signal as "DCD"!

Figure 2.1 Connection for remote control of IC4010

Port 1 of the remote unit carries out the remote
control of SE4010. The port may consist of a serial
RS232 port of a computer or the serial RS232 port of
TC4010.

Port 2 of the remote unit carries out the remote
control of IC4010 and RX4010. The port may consist
of a serial RS232 port of a computer or the serial
RS232 port of RC4010.

The protocol for the remote communication is

described in "COMMUNICATION PROTOCOL", Doc. No.
236743 HT.

ICOABT21.WP1



Data Communication
Data communication with IC4010 requires a data
terminal or a computer with an RS232 port.

A recommended connection for data communication with
IC4010 is shown in figure 2.2.

I/0-panel J2
or DTE-port
IC4010 A8.3J1

3 TXD < TXD BA, 103
2 RXD > RXD BB, 104
5 CTS > CTS CB,106
4 RTS < RTS CA,105
8 DCD > DCD CF,109
6 DSR > DSR CC,107
9 DTR < DTR CD,108.2
1 GND GND  AB, 102
7  GND GND AA,101

Figure 2.2 Connection for data communication with IC4010
The DTE-port may consist of a serial RS232 port of a
personal computer or a data terminal.

The data communication via IC4010 is carried out at
standard 7 bit ASCII format as shown below:

Com. standard: RS232C
Data format: 1l start bit
7 data bits (ASCII)

1 parity bit (odd parity)
1 stop bit

The timing of the control signals is shown in figure
2.3 and figure 2.4.
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2.3 Data communication from data terminal to IC4010
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Figure 2.4 Data communication from IC4010 to data terminal

Data transmitted from the data terminal to IC4010,
must always be initiated with an Start-Of-Header
character (ASCII OlH) and finished with a End-0Of-
Transmission character (ASCII O4H). In the same
manner, data transmitted from IC4010 to the data
terminal is always initiated with a Start-Of-Header
character and finished with an End-Of-Transmission
character.

Power Requirements
99 - 138 Vv,., 198 - 280 Vv,., 45 - 63 Hz, 40 VA.

CAUTION

The controller is normally set at the factory for
220 Vpc.

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

ICOABT21.WP1



a. Disconnect the input power cord from the
controller.

b. Remove the eight screws positioned at the edge
of the power supply rear panel Al1l0 and withdraw
the power supply assembly.

c. Change connections on Al0 in accordance with
Figure 2.5.

d. Reposition the power supply assembly in the
controller.

e. Connect the input power cord to the controller.

X8 BLK /xnw
’ / X7 8LU
:/ E 0
> [fxs
=t
i % %"’ L0 oo X2 8Ly,
2 X6
= n
' %Rn
x10 Xt

X3 YEL/G
RED BLK

——)

X1 BLU

==

Figure 2.5 Mains strapping

Fuses
The fuses on the Rear Panel of the power supply
assembly Al1l0 must be rated as listed below:

Nominal mains voltage: 110V,
Fuses, F101 and F102 : 2A T

Nominal mains voltage: 220V,
Fuses, F101 and F102 : 1A T

Power Cable

In accordance with international safety standards
the controller is equipped with a three terminal
power connector. When connected with an appropriate
power cable, the controller 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
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(grounding).

Start-Up
A recommended start-up procedure is described below.

1. Connect the system as described in section 2.3.

2. Switch on the mains for all equipment in the
system except IC4010.

3. Switch on the mains for IC4010 via the switch
on the rear panel and turn the DIMMER control
to full light.

4. The display will show "DRA IC. 4010" and
afterwards modules which are not mounted will
be indicated.

Check that indication of missing modules is in
accordance with the actual configuration.

5. Execute an automatic self-test of IC4010 as
described in chapter 6.

6. Now the controller is started up. In order to
check if the whole system operates correctly it
is initially recommended to execute an
automatic link setup with another system.
Please refer to chapter 3 which describes
operation of IC4010.

Interface

The following sections describes the external
connectors and strapping possibilities of the
controller. Information about the assemblies is
given in order of reference designation (A2, A5,
A6.1, A6.2 etc.).

The rear panel of the controller is shown in figure
2.18. The figure shows location of assemblies and
external connectors.

Frequency Standard, A2
Assembly 210843

External Connectors

External Standard Output, A2J1 and A2J2
BNC, Female

5MHz, 0dBm.
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2.10.1

FSK Demodulator, A6.1
Assembly 210816

External Connectors

Audio input, A6J1
Sub-D, Female, 9 poles.

The connector provides the audio input to the FSK
demodulator from the receiver.

pin designation description
1 GND Ground
2 NC
3 LINE 2 CENTER 600 ohm balanced common
4 LINE 1 IN 600 ohm balanced input
5 LINE 1 IN 600 ohm balanced input
6 NC
7 LINE 2 IN 600 ohm balanced input
8 LINE 2 IN 600 ohm balanced input
9 LINE 1 CENTER 600 ohm balanced common

Figure 2.6 FSK audio input

The line input may be connected to LINE 1 or LINE 2
depending on strapping.

The supplied line input level must be within -14dBm
to 0dBm. From the factory the input sensitivity of
the FSK demodulator is adjusted to match the AF line
output level of the receiver RX4010. If an
adjustment of the input sensitivity should become
necessary, R8 should be adjusted in such a way that
the green LED is continuously switched on, when an
AF signal is supplied to the line input. If the
vellow or the red LED is switched on, the supplied
AF signal is respectively too big or too small.

The line input of the FSK demodulator has a dynamic
input level range of minimum 6dB. It is recommended
to adjust R8 to the middle position of the range
where the green LED is switched on.

R8 and the three LEDs are located on the FSK
demodulator immediately below the upper side of the
chassis of the controller. Adjustment of R8 and
control of the LEDs are carried out via the
perforations in the chassis profiles.

ICOABT21.WP1 2-9



2.10.2

Morse Interface, A6J2
Sub-D, Female, 9 poles.

The connector provides the morse key interface
(optional).

pin designation description

1 MORSEKEY Morse key input

2 GND Morse key ground

3 AUDIO BURST 600 ohm balanced output
4 Common 600 ohm balanced common
5 AUDIO BURST 600 ohm balanced output
6 NC

7 NC

8 NC

9 NC

Figure 2.7 Morse interface

MORSEKEY : Keying by connecting input to a
< 8.2k ohm to GND.
On current < 1.5mAp..
Off voltage 15V..

Strapping

Audio input

In order to use the same type of cable to lead the
AF output of RX4010 to the AF input of IC4010 three
straps exist on the FSK Demodulator A6.1]. The AF
signal from RX4010 must be fed to the LINE 1 input
or the LINE 2 input depending on the type of the
receiver.

receiver input strapping of W4, W5 and W6
ISB LINE 1 between pin 2 and 3
SSB LINE 2 between pin 1 and 2

From the factory W4, W5 and W6 is strapped between
pin 1 and 2.
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2.11.1

FSK Modulator, A6.2
Assembly 237688

External Connectors

Control Inputs, A6J1
Sub-D Male, 9 poles.

The connector provides 3 inputs for selection of

frequencies, and 1 input for activating of the FSK

Modulator.
pin designation description
1 GROUND Protective ground
2 FCO/MARK LSB of frequency
3 FC2 MSB of frequency
4 FC1 Bit of frequency
7 ACTIVATE RTS Key input
8 RxD IN Input from demodulator
9 NC

Figure 2.8 Control inputs

All input levels are according to RS232 levels.

FCO/MARK, FCl and FC2 are used to control the
frequency of the transmitted tone.

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 FCl must be
connected:

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

ICOABT21.WP1

2-11



2-12

For 8-tone FSK both
connected:

FCO/MARK, FCl and FC2 must be

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

0 means +12V to +15V.
1 means -12V to -15V or floating.

ACTIVATE RTS :

RxD IN :

Activates AF output.

No function when the assembly is
used in IC4010.

For further information, refer to the description of
strapping of the assembly.

Audio outputs A6J2

Sub-D Male, 9 poles.

The connector provides all the outputs from the FSK

Modulator.
pin designation description
1 GROUND Protective ground
2 LINE OUT 600 ohm balanced output
3 LINE CT 600 ohm balanced common
4 LINE OUT 600 ohm balanced output
6 KEY OUT keying output
Figure 2.9 Audio outputs
LINE OUT : Output level is adjustable
from -20 dBm to +10 dBm. The
output may be used for external
modulation.
KEY OUT : Open collector output activated

by the ACTIVATE input. The
signal may be used for external
keying.

For further information, refer to the description of
strapping of the assembly.
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2.11.2

Teleprinter interface A6J3
Sub-D Female, 9-poles.

The teleprinter interface provides connections for
two or four-wire operation via a teleprinter. The
connector has no function when the assembly is
mounted in IC4010!

pin designation description

1 RxD IN Input from demodulator

2 +12V Output to ext. key

3 ACTIVATE RTS Input from ext. key

4 +12V 20/40mA Out

5 TX SENSE +

6 TX SENSE -

7 HL OUT Output to teleprinter

8 GND Ground

9 HL RETURN Return from teleprinter
Figure 2.10 Teleprinter interface

Strapping

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

When pin 1 and 2 on Wl 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 Wl are connected by the jumper,
the FSK modulator will be activated when the
ACTIVATE input is connected to a voltage between
+12V and +15V.

The FSK Modulator is strapped by the factory as
listed below. This strapping must always exist when
the assembly is used in IC4010.

Strap Strapped between
Wl pin 1 and 2
w2 pin 2 and 3

Straps W3 to W8 have no function when the assembly
is used in IC4010.
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2.12 Microcomputer Modules, A8.1 and A8.2
Assembly 487740

2.12.1 External Connectors

Control Input/Output, A8J1
Sub-D, Female, 15-poles.

The control input/output connector provides
possibility of different kinds of control signals,
depending on use of assembly. The connector has no
function when the assembly is mounted in IC4010!

pin designation description
1 RS232 1IN serial input

2 GND ground

3 MUTE - optocoupler input
4 MUTE + optocoupler input
5 DUPLEX - optocoupler input
6 DUPLEX + optocoupler input
7 SCAN STOP optocoupler input
8 SCAN STOP optocoupler input
9 RS232 oOUuT serial output

10 GND ground

11 MUTE input

12 DUPLEX input

13 SCAN_STOP input

15 RST 6.5 input

Figure 2.11 Control input/output

Open Collector Outputs, A8J2
Sub-D, Female, 9-poles.

The connector provides an 8 bits output port. The
connector has no function when the assembly is
mounted in IC4010!

pin designation description

1 OC1 Open collector output
2 0Cc2 Open collector output
3 0C3 Open collector output
4 oc4 Open collector output
5 OC5 Open collector output
6 0C6 Open collector output
7 0oC7 Open collector output
8 ocs Open collector output
9 GND Ground

Figure 2.12 Open collector outputs
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2.12.2

2.13

2.13.1

Strapping
Strapping of S1 to S6 depends on the types of EPROMS

used. The table below shows the strapping.

Ss1,s2,S3 sS4 S5 S6 u23 u24 U25
32 32 32 32 2732 2732 2732
64 - 32 - 2764 2732 N.U.
64 - - 32 2764 2764 2732
64 - - - 2764 2764 2764
128 128 32 - 27128 2732 N.U.
128 128 64 - 27128 2764 N.U.
128 128 128 - 27128 27128 2764
128 128 128 128 28128 28128 27128

(N.U. = not used).

If U45 is mounted it must always be of size 64k bit.
Therefore no strap exists for U45.

S7 must be strapped between pin 1 and 2 when used in
SE4010, and between pin 2 and 3 when used in RX4010.

The strap has no function when used in other

equipment (including IC4010).

Microcomputer Module, A8.3

Assembly 210847

External Connectors

Data Communication,
Sub-D, Female, 9 poles.

The connector provides the serial RS232 data

A8J1

communication with an data terminal. For further
information please refer to section 2.5.

pin

VCoONOTARWNER

designation

GND
RXD
TXD
RTS
CTS
DSR
GND
DCD
DTR

description

Ground
Output, RS232
Input, RS232
Input, RS232
Output, RS232
Output, RS232
Ground
Output, RS232
Input, RS232

Figure 2.13 Data communication
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External FSK Control, A8J2

Sub-D, Female,

9 poles.

IC4010 offers possibility of routing the serial
RS232 signals from a connected data terminal to

connector A8J1,

through IC4010 to A8J2 and further

to an FSK modulator mounted in SE4010 and a FSK

demodulator mounted in RX4010.

pin designation description
1 GND Ground
2 MARK FSK output, SE4010
3 RXD FSK input, RX4010
4 ACK RST RX optional use
5 ACK RST TX optional use
6 KEY key output
7 ACTIVATE FSK output, SE4010
8 DCD FSK input, RX4010
9 RST RX optional use

Figure 2.14 External FSK control

MARK : data output for control of
frequencies on FSK modulator mounted
in SE4010, RS232 level.

RXD : data input from FSK demodulator
mounted in RX4010, RS232 level.

KEY : output for keying of TLX-key on
SE4010, open drain.

ACTIVATE : output for activate control of FSK
modulator mounted in SE4010, RS232
level.

DCD : input from FSK demodulator mounted in

RX4010, RS232 level.

For further information about the data switch,
please refer chapter 4.
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Internal FSK Control, A8J3
Sub-D, Female, 9 poles.

The connector provides control of the internal FSK
Modulator A6.2 mounted in IC4010. Connector J3 on
A8.3 must always be connected to connector J1 on
A6.2 via W5.

pin designation description
1 GND
2 MARK frequency control output
3 SPEC2 frequency control output
4 SPEC1 frequency control output
6 AUX OUT auxiliary output, TTL
7 ACTIVATE activate control output
8 RST RX optional use
9 RST TX optional use

Figure 2.15 Internal FSK control

MARK : data output for control of

SPEC2 frequencies on internal FSK modulator
SPEC1 mounted in IC4010, RS232 level.
ACTIVATE : output for activate control of

internal FSK modulator mounted in
I1IC4010, RS232 level.

2.13.2 Strapping
Strapping of W1l and W2 depends on the size of EPROMS

used. The table below shows the strapping.

Wl ul7 w2 Uls8
1-2 27512 1-2 27512
2-3 27256 2-3 27256
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2.14.1

Remote Module, A9
Assembly 210821

External Connectors

Remote Communication: RX/SE, A9J1
Sub-D, Female, 15 poles.

The connector provides remote control of SE4010 and
RX4010.

pin designation description

1 GND1 Ground SE4010

2 RXD1 output SE4010, RS232
3 TXD1 input SE4010, RS232
4 DCD1 output SE4010, RS232
5 RTS1 input SE4010, RS232
6 CTS1 in input SE4010, RS232
7 CTS1 out output SE4010, RS232
8 GND2 Ground RX4010

9  RXD2 output RX4010, RS232
10 TXD2 input RX4010, RS232
11 DCD2 output SE4010, RS232
12 RTS2 input RX4010, RS232
13 CTS2 in input RX4010, RS232
14 CTS2 out output RX4010, RS232
15 MUTE future use, open drain

Figure 2.16 Remote communication with SE4010 and RX4010

Remote Communication: remote unit, A9J2
Sub-D, Female, 15 poles.

The connector provides remote control of IC4010 via
a remote unit. Another feature offered is to route
the serial RS232 signals from a remote unit to
connector A9J1, through IC4010 to A9J2 and further
to SE4010 and RX4010.

The remote unit may consist of a Personal Computer
or the Dansk Radio remote units RC4010 and TC4010.
For further information about the remote switching,
please refer to chapter 4.
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2.14.2

2.15.1

pin designation description
1 GND1 ground remote unit/TC4010
2 RXD1 output remote unit/TC4010
3 TXD1 input remote unit/TC4010
4 DCD1 output remote unit/TC4010
5 RTS1 input remote unit/TC4010
6 CTS1 in input remote unit/TC4010
7 CTS1 out output remote unit/TC4010
8 GND2 ground remote unit/RC4010
9 RXD2 output remote unit/RC4010
10 TXD2 input remote unit/RC4010
11 DCD2 output remote unit/RC4010
12 RTS2 input remote unit/RC4010
13 CTS2 in input remote unit/RC4010
14 CTS2 out output remote unit/RC4010

Figure 2.17 Remote communication with remote unit

Strapping
W1l and W2 are used to indicate the version of the

assembly. The straps are mounted by the factory and
must not be altered!

W3 indicates if the remote communication uses the
RS232 control signal DSR as DSR or as DCD. The strap
is mounted between pin 1 and 2 by the factory, and
must normally be set this way.

W4 to W13 offer future possibilities of different
kinds of remote communication. All straps are
mounted between pin 1 and 2 by the factory, and must
normally be set this way.

Power Supply, Al0
Assembly 494186

External Connectors

Mains connector Jl
Three terminal, Female, 3 poles.

+24V output J2
Male, 12 poles.

The connector has no function when used in IC4010.
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2.15.2

Strapping

The assembly must be strapped to 110V, or 220V,
mains. A yellow label on the rear plate indicates
the actual mains strapping of the assembly. Normally
the assembly is trapped to 220V,. from factory.

Section 2.6 describes how to change the strapping.
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3.3

OPERATION

Introduction

This section of the manual contains instructions for
proper operation of the IC4010 intelligent
controller.

Front Panel Features
Figure 3.1 identifies and describes the functions of
the front panel controls, indicators and connectors.

Power-0n

The main switch located on the rear panel can switch
off the entire IC4010. As the controller contains a
Crystal Oven, it is important that the controller
remains connected to the power source to maintain a
constant oven temperature, eliminating the need for
a long warm-up period.

Before the power is switched on check that the
dimmer control on the front panel has been turned
fully clockwise.

The dimmer control on the front panel cannot be used
to switch off the controller.

Initial Conditions

When the power has been switched on, the controller
status will be as the setup from before the power
was switched off. Still, burst telegrams contained
in the memory will be cleared.

If the display reads "NO AX.Y" or "NO AN" (X, Y
and N is a one-digit number) the corresponding
assembly is not mounted in the equipment. A missing
assembly may cause the internal communication
between the processor assemblies to be impossible.
In such cases the display will show the number of
the processor assembly which the Remote Processor
Assembly A8.1 cannot communicate with.

If the battery voltage on the A8.1 assembly is too
low when the controller is switched on, if the
battery has been changed or the RAM has been cleared
via the "clear all" function the display reads

"ERR BATTERY" for a short time.

If the mounted software does not support operation
of the mounted assemblies, the display reads "ERR
SW VER.".

Self-Test
The Intelligent Controller contains a built-in self-
test program. The self-test operations are initiated
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by utilizing program functions. The self-test is
then carried out by the microprocessor assemblies.
Refer to chapter 6 for further information.

Front Panel Operation
Please refer to figure 3.1 which shows the front
panel of IC4010.

IC4010 contains two internal registers. A "display"
register and a "control" register. The "display"
register is the register for entry. The "control"
register contains the information which controls
IC4010. While operating in the "display" register a
dot or a digit is flashing and IC4010 is still
controlled by the information contained in the
"control" register.

By pressing the [enter] key the displayed
information is duplicated to the "control" register
and IC4010 will be operated with the new settings.

Clear
This key is useful if an error is made when entering
data. Pressing the [C] key the displayed will clear.

Recall Setting

By pressing the [RS] key the information contained
in the control register is duplicated into the
display register.

Example:
Keystrokes Display
XYZ CALL
[C] -. CALL
[RS] XYZ CALL

An underline denotes a flashing character.

Local Setting

By pressing the [local] key the controller is turned
into local mode where the front panel keys can be
operated. When the equipment is remotely controlled
the "rem" annunciator is 1lit.

2nd Function

The [()] key is used for 2nd function key-in of
letters. A 2nd function letter is indicated on the
front panel with the letter printed within brackets.
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Figure 3.1 Front panel features

Mode keys. These keys select the primary mode of
operation. Pressing any mode key automatically selects
default values for the secondary mode.

The keys are also used for alphanumerical entry of
station names.

3-digit alphanumeric display for status information and
program operations.

7-digit alphanumeric display for display of secondary
modes, error codes and program operations.

Program key. Key for entering the program mode.

Entry keys. These keys include the numeric data keys and
the clear key. The clear key is also used for "up arrow"
program operation.

Left/right arrow keys. These keys are used for selection
of secondary mode and for "left arrow" key and "right
arrow" key programming operation.

The keys are also used for alphanumerical entry of
station names.

RS key. Recalls the setting of the intelligent
controller.
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10

11

12

13
14

15

16

17

3-4

Headphone. Output via jack connector.

Dimmer control. Used for control of the light intensity
in the front panel display, annunciators and indicators.

Local key. Used to select local mode or remote control
mode.

() key. Used to enter alpha-characters printed in
brackets.

Enter key. Used to accept an entry and as "down arrow"
key by programming operation.

Morse key. Input via jack connector.

Loudspeaker.

Annunciators.

rem : Indicates that the controller is remotely
controlled.

trfc : Indicates that communication traffic to or from
the controller is going on.

tlg : Indicates that the controller has received a
burst telegram which has not been replayed.

prg : Indicates that the program mode is selected.

first: Indicates that automatic link establishment on

the first channel is selected.

best: Indicates that automatic link establishment on
the best channel is selected.

AF gain. For volume control the loudspeaker.

Standby key. Will always select the standby mode for the
controller.
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Mode Selection
The controller has a number of function keys that
allow the operator to select operating modes.

A l1lit indicator above any key denotes it as an
active entry. For example, if the indicator
above the [ALE] key is switched on it is not
necessary to press that key if this is the
desired mode.

The modes can be divided into primary and secondary

modes.

Primary Modes
The controller can operate in four primary modes:

FEC (Forward Error Correction)

ALE (Automatic Link Establishment)
BST (BurST)

STB (STand By)

The proper mode is selected by pressing one keys
labelled [FEC], [ALE], [BST] or [STB].

The [FQH] key is for future use and has no function.

Secondary Modes

The IC4010 has several secondary modes. Each of
these are connected to a certain primary mode. When
a primary mode is selected a default secondary mode
is shown on the display. The secondary modes are
scrolled using the [+] key or the [-] key. The
[enter] key selects the secondary mode which is
displayed. The table below shows the connection
between primary and secondary modes together with
the initial displayings.

Primary Secondary Initial
mode mode displayings
FEC receive’ . RX MODE
transmit . TX MODE
ALE receive’ . RX MODE
call XYZ. CALL
BST receive’ . RX MODE
transmit . TX MODE
received playback . RX PLB
record . REC DTE
STB none blank

* Default secondary mode.
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An underline denotes a flashing dot.

In the ALE mode, SE4010 and RX4010 are fully
controlled by the IC4010. In the FEC and BST mode,
IC4010 act as a modem. Thus SE4010 and RX4010 must
be set up for operation in the corresponding mode
before the secondary mode is selected.

Once a secondary mode has been selected and
accepted, a return to another secondary mode can
only be accomplished by a reentry of the primary
mode (press the key labelled with primary mode). If
the secondary entries have not yet been accepted,
the [RS] key may be used to return to the previous
mode.

FEC operation

Forward Error Correction is a highly reliable data
communication mode for broadcast operation. The data
is coded and transmitted as an 8-ary FSK signal. At
the receiving station errors in the received data
are corrected.

In the FEC mode IC4010 is used as a modem. The ASCII
characters are sent from the data terminal to IC4010
via the serial RS232 line. When the data have been
Golay coded and interleaved, the coded data are
converted to an 8-ary FSK signal. This signal is fed
to SE4010 via a 600 ohms balanced line. In SE4010
the FSK signal is modulated on a carrier frequency
and transmitted via the power amplifier and antenna
tuner.

At the receiving station, RX4010 feeds the
demodulated FSK signal to IC4010 via a 600 ohms
balanced line. In IC4010 the FSK signal is converted
back to digital bits, deinterleaved, Golay decoded
and error corrected. The resulting ASCII characters
are sent to the data terminal via the serial RS232
line.

The data communication between IC4010 and the data
terminal is described in section 2.5.
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3.10.1

Prior to entry of the secondary FEC mode, SE4010 and
RX4010 must be set up for operation in the FEC mode
and a frequency must be selected or found via the
ALE mode. A recommended set up is shown below.

Set up for SE4010:

F1B mode
ext key
Program 30: Offset-frequency = 0.00kHz

During transmission the power amplifier must be
switched on by pressing the [Tx on] key.

Set up for RX4010:

SSB/USB mode
AGC: fast
BFO: 0.0OkHz

The "narr" and "vnar" filter cannot be used during
FEC reception.

The following sections describe the secondary FEC
modes.

FEC Receive

To initiate FEC reception implement the necessary
set up of SE4010 and RX4010 and proceed as described
below:

Keystrokes Display
[FEC] - RX MODE
[enter] RX MODE

The system is now ready for FEC reception.

During reception of FEC data the display will read
"XX RX MODE", where "XX" is the percentage error
rate of the received data blocks. Due to error
correction of the FEC mode, data may be correctly
received although the indicated error rate is
greater than 0%.

While FEC data are received and the received data
are sent to the data terminal, the "trfc"
annunciator is switched on.

When reception of the FEC data is finished, the
loudspeaker will advise the operator by a tone.
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3.10.2

3.11

FEC Transmit

To initiate FEC transmission, implement the
necessary set up of SE4010 and RX4010 and proceed as
described below:

Keystrokes Display
[FEC] . RX MODE
[-] . TX MODE
[enter] TX MODE

The system is now ready for FEC transmission.

When transmission of FEC data is finished, the
display shows "n TX MODE" and the loudspeaker
advises the operator by a tone. "n" indicates the
number of FEC data that has been transmitted after
the secondary mode was selected.

While FEC data are received from the data terminal,
and the received data are transmitted as FEC coded
data, the "trfc" annunciator is switched on.

FEC data may be transmitted as long as the secondary
"TX" mode is still selected.

ALE Operation

Automatic Link Establishment is an easy way to
provide a useable channel for communication between
two HF stations.

In the ALE mode the controller automatically
evaluates a number of channels and establishes a
link with a preprogrammed station. When the ALE mode
is used the IC4010 system may be compared with a
telephone: The telephone number is keyed in and
after a while the connection is established. In the
ALE mode the name of the called station is keyed in.
After a while the IC4010 system has established a
connection.

In the ALE mode SE4010 and RX4010 are fully
controlled by IC4010. When a link has been
established, the frequency of SE4010 and RX401l0 is
automatically changed. No other previous settings
(mode, power level etc.) are changed. The wanted
communication mode after link establishment can be
selected on SE4010 and RX4010 before the secondary
ALE mode is selected or after the link has been
established.
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Example: Automatic Link Establishment followed by
communication in J3E mode.

1. On SE4010, J3E/USB and power level is selected
and the [Tx on] key is switched on.
Select SSB/USB on RX4010.

2. Select ALE-CALL mode on IC4010 and key in the
name of the wanted station.

3. When the link is established, pick up the
microphone and talk!

Before ALE operation is possible, the following
programs must be programmed:

Program 61: ALE parameters
Program 65: Channel table
Program 66: Address table

The operator defines a pool of frequencies for
Automatic Link Establishment in the channel table
(program 65) which contains up to 99 duplex
channels. In the address table (program 66)
addresses of up to 99 stations (exclusive the
station itself) are defined. For each station in the
address table up to 10 channels and information
about tune time of transmitter are defined.

The two tables in program 65 and 66 are defined for
a communication network consisting of up to 100
stations. Together these two tables constitute the
"Phone Book" for the net. Therefore it is important
that changes in program 65 and 66 are carried out
carefully!

The rest of this chapter contains a detailed
description of how an Automatic Link Establishment
is carried out.

The default mode for an ALE station is that the
receiver scans the channels, which is defined for
the station itself in the address table. The
channels are scanned in the same order they are
programmed.

When the operator has keyed in the name of a station
he wants to call and directed the controller to
initiate a call, the controller will search for the
station name in the address table (program 66). The
address table defines a number of channels which
correspond to a number of frequencies in the channel
table (program 65).

The call is initiated with a period where the first
frequency is evaluated for other traffic before the
calling sequence is broadcasted. If the amount of
traffic on the frequency exceeds the preprogrammed
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level in program 61, the call will not be broadcast
on this frequency. Then the next frequency is
evaluated before the calling sequence is broadcast.
The period for the calling sequence depends on the
number of frequencies which the called station scans
and the tune time of the called station.

When the calling sequence has been broadcast on a
frequency, the calling station will listen a period
for an answer. This period allows time for the
called station to tune and broadcast an answer to
the calling station. If the calling station does not
receive an answer it continues to broadcast the
calling sequence on the next frequency. The calling
station continues in this way until an answer is
received from the called station or until all the
calling sequence has been broadcast on all
frequencies defined for the called station in
program 65 and 66.

If the called station detects a call it will
immediately stop scanning and evaluate the quality
of the connection from the calling station to the
called station. When the calling sequence is
terminated, the called station tunes its antenna
tuner and transmits an answer to the calling
station. The answer contains information about the
quality of the connection from the calling station
to the called station.

When the calling station detects the answer from the
called station it stays on the frequency and
evaluates the quality of the connection (LQA) from
the called station to the calling station. Upon
receipt of this answer, the calling station
transmits a final message to the called station.
This message contains information about the quality
of the connection from the called station to the
calling station. The message also orders the called
station to stay on the frequency or to continue
scanning.

Via the exchange of qualities between the two
stations, each station has knowledge of the quality
of the established connection both ways. This
knowledge is together with the preprogrammed
settings in program 61 used by the calling station
to decide if the called station is ordered to stay
on the frequency or if it is ordered to continue
scanning. Program 61 defines if the link should be
established on the first channel with a quality
which exceeds a preprogrammed value, or if the link
should be established on the best value.

If the calling station is programmed to establish
link on the first channel, the link is established
when a channel is found with a quality which is
better or as good as the preprogrammed value.
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If the calling station is programmed to establish
link on the best channel, the calling station will
order the called station to continue scanning each
time a channel has been evaluated. So the evaluation
will continue until all the channels of the called
station have been evaluated. Afterwards the calling
station will call the called station on the channel
with the best quality and establish a link. If the
evaluation of two or more channels has resulted in
equal quality, the calling station will establish
link on the channel which is defined first in the
address table (program 66).

The method used for evaluation of the channels is
based on measurement of the Bit Error Rate (BER) via
?/,-majority vote decoding. This method is suitable
to derive a figure for the amount of atmospheric
fading and jamming caused by other traffic. Because
of the limited amount of data which are exchanged
during a link establishment this measurement is not
suitable as a stringent measurement of the signal to
noise ratio. The measurement is a fast and suitable
way to evaluate the capability of a channel to
transmit data.
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The approximate times for automatic establishment of
a link may be calculated as described below.

Automatic link establishment on best channel:

T=(C+1)* (tattep+tetts+k,)+Ck,

Automatic link establishment on first channel:

T=N- (t,a+t g+t .+t +k,)+C Kk,

approximate time for establishment of a link

number of channels which scanning station scans
(defined in program 66)

number of channels which are evaluated before a
link is established

tune time for calling station (equals TI in
program 66)

tune time for called station (equals TI in
program 66)

time for exchange of commands between IC4010,
SE4010, RX4010 and TU4015 via the remote
communication lines:

640mS for 1200 baud
320mS for 2400 baud
160mS for 4800 baud
80mS for 9600 baud

The baudrate equals the one which is defined as
"BAU. IC SYS." in program 66.

(2C+1)-392mS, necessary time to "catch"
scanning station

9,280S (system constant)

1,176S (system constant)

The following sections describe the secondary ALE
modes.
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3.11.2

ALE Receive
To set the controller in ALE receive mode proceed as
described below:

Keystrokes Display
[ALE] «. RX MODE
[enter] RX MODE

RX4010 will now start to scan the channels defined
in the address table (program 66) for the station
itself (STAT 0).

If the name of the station has not been programmed
with its own name, the display shows "ERR NAME" .

When a 1link is established the display shows

"XYZ LINK n" and the loudspeaker advises the
operator by a tone. "XYZ" is the name of the calling
station and "n" is a figure of merit between 0 and 7
indicating the quality of the established 1link. "7"
indicates the quality for a link without errors, and
"0" is the quality for a completely useless link.

If "NO. ANSWER" is selected via program 62 and a
call is detected, the receiver will stop scanning,
the display will show "XYZ CALLING" and the
loudspeaker advises the operator by a tone.

The wanted communication mode after link
establishment may be selected on SE4010 and RX4010
before the secondary ALE receive mode is selected.
All settings of SE4010 and RX4010 (exclusive
frequency) are recalled when a link is established.

ALE Call
To initiate call of a station via ALE proceed as
described below:

Keystrokes Display
[ALE] <« RX MODE
[-] XYZ. CALL

where "XYZ" is the name of the station which was
called the last time ALE call was used.

The name of the station can be accepted by the
[enter] key or cleared by the [C] key and then
altered using the numeric keys and the alpha-keys.
Note that if the second letter printed in brackets
below the alpha-keys should be used it is necessary
to push the [()] key first.
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To alter the name of the station, proceed as
follows:

Keystrokes Display
[C] -. CALL
[O)] -. CALL
[A(B)] B. CALL
[3] B3. CALL
[4] B34. CALL name of station
[enter] B34 CALL "B34" is keyed-in

The name of the station consists of up to three
alpha numerical characters. The possible characters
are:

J, K, L,
1, 2, 3,

D, E, F, G, H, I, M, N, O, P, Q, R,
, V, W, X, Y,2z2, O, 1, 4, 5, 6, 7, 8, 9

4 4

If the name of the station has not been defined or
if no channels have been allocated to the station,
the [enter] key has the same effect as if the [C]
key was pressed.

If the name of the station itself has not been
defined the display shows "ERR NAME" .

When the link has been established, the display
shows "B34 LINK n", and the loudspeaker advises
the operator by a tone. "n" is the figure of merit 7
which indicates the quality of the established link.

If a call on each of the channels of the called
station does not result in an established link, the
display changes to "B34 NO LINK".

In order to indicate if link establishment on the
first or the best channel is selected via program
61, one of the annunciators "first" or "best" will
be switched on when the "ALE CALL" mode is selected.

Burst Operation
The BurST mode is used for high speed broadcast of
conventional one-tone morse telegraphy.

In conjunction to the FEC mode which contains two
secondary modes, the BST mode contains four
secondary modes. The overall function of these modes
are described below.

Before transmission of a burst telegram the telegram
must be transmitted to IC4010. This is carried out
in the secondary "REC DTE" mode. From the data
terminal the burst telegram is sent as ASCII
characters via the serial RS232 line to a memory in
IC4010. In IC4010 the ASCII characters are converted
to Morse code. The burst telegram is not transmitted
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yet.

The burst telegram is transmitted in the secondary
"TX" mode. IC4010 transmits the Morse code of the
burst telegram as 1lkHz high speed on/off keying.
This signal is transmitted to SE4010 via a 600 ohms
balanced line. In SE4010 the 1kHz high speed Morse
signal is modulated on a carrier frequency and
transmitted via the power amplifier and antenna
tuner.

At the receiving station the burst telegram is
received in the secondary "RX" mode. The RX4010
feeds the demodulated 1kHz high speed Morse signal
to IC4010 via a 600 ohms balanced line. In IC4010
the signal is converted back to ASCII characters and
stored in a memory. The burst telegram has not yet
been sent to the data terminal.

In the secondary "RX PLB" mode, the received burst
telegram is transmitted from IC4010 to the data
terminal via the serial RS232 line.

The data communication between IC4010 and the data
terminal is described in section 2.5.
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Prior to entry of the secondary "TX" or "RX" modes,
SE4010 and RX4010 must be set up for operation in
the BST mode and a frequency must be selected or
found via the ALE mode. A recommended set up is
shown below.

Set up for SE4010:
F1B mode
ext key
Program 30: Offset-frequency = 0.00kHz

During transmission the power amplifier must be
switched on by pressing the [Tx on] key.

Set up for RX4010, selection of filter not possible:
SSB/USB mode
AGC: fast
BFO: 0.00kHz

The "inter" filter is automatically selected.

Set up for RX4010, selection of filter possible:

RTTY mode

AGC: fast

Displayed frequency: displayed frequency of
SE4010 + 1.00kHz.

BFO: 1.00kHz

Filter bandwidth can be selected as wanted.
Note: Selection of the "wvnar" filter will cause

considerable distortion of the received
Morse code!

The following sections describe the secondary BST
modes.
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3.12.1 BST Record
To load the memory in IC4010 with a telegram which
is to be transmitted as a burst, proceed as
described below:

Keystrokes Display
[BST] - RX MODE
[«] - REC DTE
[enter] REC DTE

The controller is now ready to be loaded with a
telegram from the data terminal. During loading of
the telegram the "trfc" annunciator is switched on.
When the telegram is loaded, the display shows

"n REC DTE" and the loudspeaker advises the
operator by a tone. "n" indicates the number of
burst telegrams which have been loaded into the
memory.

If the memory runs out the display changes to
"ERR REC DTE" and the loudspeaker advises the
operator by a tone.

Due to the fact that not all characters of the 7 bit
ASCII character set are contained in the Morse
alphabet, only a subset of the ASCII character set
can be transmitted in the BST mode. The ASCII
characters which IC4010 can transmit via the BST
mode are listed in the table 3.1.
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Table 3.1 Characters used in the BST mode

Character ASCII-code Character ASCII-code

space 20H A 41H
" 22H B 42H
! 27H C 43H
( 28H D 44H
) 29H E 45H
+ 2BH F 46H
, 2CH G 47H
- 2DH H 48H
. 2EH I 49H
/ 2FH J 4AH
0 30H K 4BH
1 31H L 4CH
2 32H M 4DH
3 33H N 4EH
4 34H (0] 4FH
5 35H P 50H
6 36H Q 51H
7 37H R 52H
8 38H S 53H
9 39H T 54H
: 3AH U 55H
= 3DH v 56H
? 3FH W 57H
X 58H

Y 59H

Z 5AH

Although small letters are not contained in the
table above, these are also legal.

If IC4010 receives a character from the data
terminal which is not contained in the table, the
unlegal character will be substituted with a space
in the burst telegram. If more unlegal characters
are followed by each other, these will only be
substituted with a single space in the burst
telegram.

The equipment has memory for 2000 characters
(standard 7 bit ASCII).
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3.12.3

BST Transmit

To initiate transmission of the burst telegrams,
implement the necessary set up of SE4010 and RX4010
and proceed as described below:

Keystrokes Display
[BST] - RX MODE
-] n. TX MODE
[enter] TX MODE

"n" indicates the number of burst telegrams which
the data terminal have loaded into the memory in the
secondary "REC DTE" mode.

The controller will now transmit all telegrams in
the memory.

When all telegrams in the memory have been
transmitted the loudspeaker advises the operator by
a tone and display shows "TX DONE".

If no telegram has been recorded the [enter] key
will cause the display to show "ERR NO TLGM" and no
transmission takes place.

While burst telegrams are transmitted the "trfc"
annunciator is switched on.

Due to the fact that the AGC of the receiver needs
time to adjust the amplification, IC4010 will

automatically insert "eeeeeeeee" at the beginning of

each transmitted telegram.

BST Receive

To initiate reception of burst telegrams, implement
the necessary set up of SE4010 and RX4010 and
proceed as described below:

Keystrokes Display
[BST] . RX MODE
[enter] RX MODE

The system is now ready to receive burst telegrams.

When a burst telegram has been received, the "tlg"
annunciator will be switched on and the loudspeaker
advises the operator by a tone. The display shows

"n RX MODE". "n" indicates the number of burst
telegrams which have been received and are stored in
the memory. The "tlg" annunciator will be switched
on until the burst telegrams have been transmitted
to the data terminal in the secondary "RX PLB" mode.

While a burst telegram is received, the "trfc"
annunciator is switched on.
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If the memory runs out, the reception stops and the
display shows "ERR RX STOP" and the loudspeaker
advises the operator by a tone.

The controller has memory for 2000 characters.

In order to prevent noise and interfering signals
from filling the memory in the secondary "RX" mode,
the controller will not start to receive a telegram
until three different characters have been detected.
The three characters may include a space.

When no Morse signals have been received within a
period which equals 20 spaces, the burst telegram is
assumed to be finished. Reception of a new telegram
will not start until three different characters have
been detected again.

Because of noise and interference a burst signal
which is transmitted from one station to another may
be more or less distorted. Upon reception of a burst
telegram containing codes which cannot be converted
to the codes contained in the Morse alphabet, each
unlegal code which is assumed to represent a single
character is substituted with a "#" (ASCII 23H) when
the telegram is sent to the data terminal in the
secondary "RX PLB" mode.

If more spaces followed by each other are received,
these will only be substituted with a single space
when the telegram is sent to the data terminal in
the secondary "RX PLB" mode.

BST Received Playback
To transmit the received burst telegrams which are
stored in the memory, proceed as described below:

Keystrokes Display
[BST] . RX MODE
(-] - TX MODE
[-] - RX PLB
[enter] n RX PLB

"n" indicates the number of burst telegrams which
have been received and are stored in the memory. The
controller will now transmit all burst telegrams in
the memory to the data terminal. During this
transmission the "trfc" annunciator is switched on.
When the transmission is finished the display shows
"END RX PLB" and the loudspeaker advises the
operator by a tone.

When the mode is left, the "tlg" annunciator will
switch off, but it is still possible to enter the
mode again and transmit the received burst telegrams
to the data terminal again. The contents of the
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memory will not be cleared until the secondary "RX"
mode is entered.

If the secondary "RX PLB" mode is selected when the
memory contains no telegram, the display will show
"ERR NO TLGM" and the loudspeaker advises the
operator by a tone.

Standby Operation
The [STB] key turns the controller into the STandBy
mode.

In the standby mode RX4010 and SE4010 are not
controlled by IC4010 and all remote and data signals
are routed directly through IC4010. RX4010 and
SE4010 may be operated exactly as if IC4010 was not
present.

Introduction to the Program Function

The program function is selected by pressing the
[progr] key followed by the program number. The
program number is accepted by pressing the [enter]
key. Now a main menu for the selected program is
displayed. By using the horizontal arrow keys, sub
menus will be displayed (if any).

A menu (main or sub) is accepted by pressing the
[enter] key. Now the display is scrolled through
messages using the vertical arrow buttons. If sub
messages exist to a message, these are recalled by
the horizontal arrow buttons.

The last message is followed by a return to the
former setting of the IC4010 when the downwards
arrow button is pressed.

When in a program function, the [RS] key may be used
to return to the former setting of the controller.

Selection of a program function does not effect the
actual setting of the controller. Settings which are
changed in a program are not transferred to the
control register until a primary mode is selected.

As long as a program is operated, the "prg"
annunciator is switched on.
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Operation of the programs can be illustrated in the

following way:

1)

2)

Select the program.

The main menu will be displayed.

main menu

3)

The menus are scrolled by [«] and [-] keys.

main menu

4)

<——>| sub menu 1

sub menu 2

The first message is displayed when a menu is
selected by pressing [enter] key while the menu
is shown.

message 1

5)

Sub messages may be scrolled using [«] and [-]

keys.

message 1

6)

sub mess.1l.1

sub mess.1l.2

Messages are scrolled using the [l] and [1]

keys.

message 2

message N

7)

<—>

Pressing the [|] key after the last message
returns the controller to the former setting.
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The intelligent controller has several programs:

Program 1: Clock Viewing and Setting

Program 19: Remote Addressing

Program 20: Baudrate Selection

Program 40: AEL Automatic Error Log

Program 41: ARTEL Automatic Remote Transmission
Error Log

Program 42: Accumulated On-Time

Program 49: Automatic self-test (see section 6)

Program 61: ALE parameters

Program 62: Disabling of back answer

Program 65: Channel table

Program 66: Address table

Clock Viewing and Setting
Program 1

When program 1 is selected the display shows "CLO.
RCL.". By using the [-] key, the display is changed
to "CLO. STO.".

"CLO. RCL." is for Clock Viewing and "CLO. STO."
is for Clock Setting. Scrolling between the two
displays is accomplished by using the [«] and [-]
keys.

The wanted menu is selected by the [enter] key.
Pressing the [1] key after a menu has been selected,
returns display to the menu.

After selection of menu, date and time are scrolled
using [t] and [l] Kkeys.

In "clock store" mode a flashing digit indicates the
digit which might be changed entering a new digit by
the numeric keyboard.

The [«+] and [-] keys are used to select the digit
which is going to be changed. The date is changed
first and accepted by the [enter] key. Then the time
is displayed and changes accepted by the [enter]
key.

Example, Clock Viewing:

Keystrokes Display Comments

RX MODE
[progr] PRG NO.
[1] PRG NO. 1 select program 1
[enter] CLO. RCL.
[enter] DAT. 93-10.12 oct. 12. 1993
[enter] TI. 16-44.48 16h 44min 48sec
[enter] RX MODE
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Example, Clock Setting:
Change date to jan. 14. 1993 and the time to
16.54.00.

Keystrokes Display Comments
RX MODE
[progr] PRG NO.
[1] PRG NO. 1 select program 1
[enter] CLO. RCL.
[-] CLO. STO.
[enter] DAT. 93-10.12 store date
-] DAT. 93-10.12
[-] DAT. 93-10.12
[0] DAT. 93-00.12
[1] DAT. 93-01.12
[-] DAT. 93-01.12
[4] DAT. 93-01.14 jan. 14. 1993
[enter] TI. 16-44.48 store time
[-] TI. 16-44.48
[-] TI. 16-44.48
[5] TI. 16-54.48
[-] TI. 16-54.48
[0] TI. 16-54.08
[0] TI. 16-54.00 16h 54min OOsec
[enter] RX MODE

An underline denotes flashing digit.

Remote Addressing
Program 19

This program is used to select the addresses for the
remote communication with the connected SE4010 and
RX4010. Before using the controller in the ALE mode,
these addresses must be selected in accordance with
the addresses which the two units are strapped for.

The addresses for the remote communication are
selected as described below. When program 19 is
selected the display will show "ADR. SE n", where
"n" is a number between 1 and 31 which is the last
selected remote address of the connected SE4010. The
address may be accepted by pressing the [enter] key,
or another address may be selected via entry of the
numeric data keys followed by entry of the [enter]
key.

By pressing the [enter] key, the display will change
to "ADR. RX n", which indicates the remote
address of the connected RX4010. This address is
selected as described above.
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Example:
Change remote address of connected RX4010 from 30 to
1.

Keystrokes Display Comments
RX MODE
[progr] PRG NO.
[1]1[9] PRG NO. 19 select program 19
[enter] ADR. SE 1
[enter] ADR. RX 30
[1] ADR. RX 1 select address 1
[enter] RX MODE

An underline denotes flashing digit.

Baudrate Selection
Program 20

This program is used to select baudrates for the
serial remote communication and the serial data
communication with a connected data terminal. These
baudrates must be selected before the controller can
be used.

The baudrate for the remote communication is
selected as described below. When program 20 is
selected the display will show "BAU. IC SYS". By
pressing the [enter] key the last selected baudrate
(e.g. "BAU. 1200") will appear on the display. By
using the [«] and [-] keys the baudrate is changed.
Baudrate is accepted by the [enter] key.

Example:
Change baudrate of remote communication from 1200 to
4800 baud.

Keystrokes Display Comments
RX MODE
[progr] PRG NO.
[2][0] PRG NO. 20 select program 20
[enter] BAU. IC SYS.
[enter] BAU. 1200
[~] BAU. 2400
[~] BAU. 4800 select 4800 bps
[enter] RX MODE

An underline denotes flashing digit.

The baudrate for communication with the data
terminal is selected as described below. By using
the [«] and [-] keys immediately after program 20
has been selected the display will show "BAU. DTE".
By pressing the [enter] key the last selected
baudrate (e.g. "BAU. 1200") will appear on the
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display. By using the [«] and [-] keys the baudrate
is changed. Baudrate is accepted by pressing the
[enter] key.

The baudrates to be chosen are between 1200 and 9600
baud.

AEL Automatic Error Log
Program 40

The controller continuously monitors the remote
communication to the connected SE4010 and RX4010. If
a fault occurs, an error message appears at the
display. Such error condition is stored in the
automatic error log together with the date and the
time. At a later time the error conditions can be
recalled from the log.

When program 40 is selected the display will show
"AEL. DISPLAY.". When this message is shown, the
error log may be viewed for displayings of errors.
By using the [«] and [-] keys immediately after
program 40 has been selected, the display changes to
"AEL. CLEAR." When this message is shown, the error
log may be cleared.

To select error log displaying press the [enter] key
when the display shows "AEL. DISPLAY.". The error
codes are now scrolled using the [l] and [t] keys.
Sub messages (date and time) are scrolled using the
[«] and [-] keys. If the [l] key is pressed while a
sub message (date and time) is displayed the next
error code will appear. When "AEL. END." is
displayed the [l] key returns the controller to the
former setting.

To select error log clearing press the [enter] key
when the display shows "AEL. CLEAR.". This will
cause the display to show "CLR. = ENTER.". Pressing
the [enter] key will clear the error log. If the
[RS] key is pressed instead of the [enter] key, this
will return the controller to former setting without
clearing the error log.
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Example, Error log displaying:

Keystrokes Display Comments
RX MODE
[progr] PRG NO.
[4]]0] PRG NO. 40 select program 40
[enter] AEL. DISPLAY.
[enter] BAU. 1200
[-] BAU. 2400
[enter] ERR. SYST. SE error code 1
[~] D.10 12-09.40 oct. 12., 09h 40m
[enter] ERR. SYST. RX error code
[enter] AEL. END
[enter] RX MODE

The error codes which are stored in the log are
listed below.

Error message Description

ERR. SYST. SE Remote communication to SE4010
has failed or antenna tuner not
tuned.

ERR. SYST. RX Remote communication to RX4010
has failed.

ERR. EXT Remote communication to both

SE4010 and RX4010 has failed.

Example, Error log clearing:

Keystrokes Display Comments
RX MODE
[progr] PRG NO.
[4]1[0] PRG NO. 40 select program 40
[enter] AEL. DISPLAY.
[~] AEL. CLEAR.
[enter] CLR. = ENTER. accept clearing of log
[enter] RX MODE
3.14.5 ARTEL Automatic Remote Transmission Error Log

Program 41

The quality of the remote transmission which
controls the IC4010 is continuously registered.

By recalling program 41 the number of possible
transmission errors occurred and the number of
correctly received transmissions since the
controller has been switched on can be displayed.

When program 41 is selected the display will show

"R.FR.", followed by a number between 0 and 65535.
In cases where the number exceeds 65535, counter(s)
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3.14.7

3-28

are reset and the counting proceeds from O.
The program is stepped through using the [l] and [1]

keys. The display messages together with the
corresponding information are listed below.

Display Information

R.FR. Number of received frames (MOD 256)

R.BT. Number of received bytes (MOD 256)

SYN. Number of synchronizing
retransmissions.

HD.E. Number of header errors.

TO.E. Number of timeout errors.

FR.E. Number of framing errors.

OR.E. Number of overrun errors.

PT.E. Number of parity errors.

TO.S. This message has no function.

For further information please refer to the protocol
for remote communication described in "COMMUNICATION
PROTOCOL", Doc. No. 236743 HT.

Accumulated On-Time
Program 42

An internal counter in the controller counts the
number of hours the controller has been switched on.

When program 42 is selected the display appears as
"P.ON xxxxxXx", where "xxxxxx" is the accumulated
power on-time for controller. To leave the program
press the [enter] or [RS] key.

ALE Parameters
Program 61

With program 61 it is possible to:

1) select that an automatic link establishment
should be carried out on the best of
preprogrammed channels or on the first of
preprogrammed channels with a link quality
equal to or better than a programmed threshold.
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2) select the receiver agc threshold level which
is the limit for the amount of signal on the
receiver antenna input, which is allowed if an
ALE call has to be carried out in the channel.

When program 61 is selected the display shows

". BEST" as the default parameter. Pressing the
[enter] key continues the program, pressing the [RS]
key leaves the program without altering the
parameter.

To change the parameter use the [+] or [-] keys.
This will cause the display to change to

" FIRST n", where "n" is a figure of merit between
0 and 7 of the quality of the link. "n" can be
changed using the numeric keys and the parameter
accepted by the [enter] key.

"7" indicates the quality for a link without errors,
and "O0" is the quality for a completely useless
link.

One of the annunciators "first" or "best" will be
switched on when the "ALE CALL"-mode is selected.

After the [enter] key has been pressed, the display
shows ". AGC m", where "m" is a number between 0
and 15 indicating the receiver agc threshold level.
If a signal on the receiver antenna input exceeds
this level before an ALE call is carried out on the
channel, the call will be skipped and the controller
continue on the next channel. "m" can be changed
using the numeric keys and the parameter accepted by
the [enter] key.

Each step corresponds to approximate 10dB increase
of agc level. The threshold level with m = O is
approximately -120dBm for a Dansk Radio receiver
RX4010.

Disabling of Back Answer
Program 62

In order to disable the controller from answering a

calling station in the "ALE RX"-mode, program 62 can
be used. The controller will still scan the assigned
frequencies and try to detect calls.

When program 62 is selected the display shows

". ANSWER" or "NO. ANSWER", depending on the
former setting. When the display shows ". ANSWER",
the controller will answer a calling station and try
to establish an automatic link. When the display
shows "NO. ANSWER", the answer is disabled and no
message will automatically be transmitted from the
station.
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To change between ". ANSWER" and "NO. ANSWER" use
the [«] and [-+] keys. Accept via the [enter] key.

If "NO. ANSWER" is selected and a call is detected
in the "ALE RX"-mode, the receiver will stop
scanning, the display will show "XYZ CALLING" and
the loudspeaker advises the operator by a tone.
"XYZ" is the name of the calling station.

Channel Table
Program 65

Before an automatic link establishment can start,
the frequencies of the communication network must be
defined in the channel table. The program defines
the channels which receivers of the different ALE
stations scan. Via the channel table, these channels
are converted to frequencies. Up to 99 duplex
channels can be defined in program 65.

When program 65 is selected the display shows

"ALE. FRQ.". After pressing of the [enter] key, the
channels can be scrolled using the [l] key and
altered using the [C] key followed by a new
frequency entry. The new frequency is accepted by
the [enter] key. The receive frequencies are
indicated by a "R" in the left hand display and the
transmitter frequencies by a "T".

Note that the "R" and "T" are valid for the calling
station itself. Hence a call is transmitted at the
frequency defined for the "T", and received at the
frequency defined for the "R".

A simplex channel is simply defined by setting the
frequency defined for "R" and "T" equal.

The [RS] key returns the controller to the former
setting.
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Example:

Keystrokes Display Comments
RX MODE
[progr] PRG NO.
[6]1[5] PRG NO. 65 select program 65
[enter] ALE. FRQ.
[enter] R 1. 1232.00
[enter] T 1. 1232.00 simplex channel
[enter] R 2. 18545.00
[enter] T 2. 23975.00 duplex channel
[enter] R 3 20345.00
[enter] T 3 21234.00
[C] T 3. 0.00 clear and change
[ 2] T 3. 2.00 transmitter freq.
[ 8 1] T 3. 20.00 of channel 3
[ 31 T 3. 203.00
[ 51 T 3. 2035.00
[ 5] T 3. 20355.00
[enter] T 3 20355.00 accept
[enter] R25. 8500.00
[enter] T25. 8500.00
[enter] R26. 0.00
[RS] RX MODE return

As long as a channel is shown in the display the
"ch." annunciator is 1lit.

Address Table
Program 66

The name of the radio stations in the communication
network together with the allocated channels and
information about tune time are defined in program
66.

The names consist of up to three alpha numerical
characters. The possible characters are:

A, B, C D6 E F, G H I, J, K, L M N, O, P, Q R,
s, T, U VvV, W, X, Y, 2, 0,1, 2, 3, 4, 5, 6, 7, 8, 9.

’ r 4 ’ ’

If program 66 has not yet been programmed when it is
selected, the display shows " . STAT O0". In
order to define the name of the station the [C] key
is pressed and the name is keyed in via the alpha-
numerical keys.

If program 66 has already been programmed when it is
selected the display shows "XYZ. STAT 0" telling
that station No. 0 which is this station itself has
the name "XYZ". By using the [«] or [-+] keys the
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display is scrolled between the other stations of

which there can be up to 99.

It is important to define the name
itself as station No. 0!

Example, define station No. 3.:

Keystrokes Display

RX MODE
[progr] PRG NO.
[6][6] PRG NO. 66
[enter] . STAT O
[~] . STAT 1
[-] . STAT 2
[-~] . STAT 3
[C] -. STAT 3
[A(B)] A. STAT 3
[O)] A. STAT 3
[W(X)] AX. STAT 3
[2] AX2. STAT 3
[enter] AX2. T 0.0

the total tune time (max. 99.9 sec.

of the station

Comments

select program 66

define station
no. 3

give the name
11 sz ”

accept name

) for the

transmitter of station AX2 must now be defined in

steps of 0.1 sec.:

[1] AX2. TI 1.0
[.] AX2. TI 1.0
[2] AX2. TI 1.2
[enter] AX2. 1. CH O

total tune time
set to 1.2 sec.
accept tune time

channels as stored in program 65 must now be

allocated to station AX2:

[6] AX2. 1. CH 6
[enter] AX2. 2. CH O
[1] AX2. 2. CH 1
[8] AX2. 2. CH 18
[enter] AX2. 3. CH O
[2] AX2. 3. CH 2
[5] AX2. 3. CH 25
[enter] AX2. 4. CH O
[3] AX2. 4. CH 3
[9] AX2. 4. CH 39
[enter] AX2, 5. CH O
[5] AX2. 5. CH 5
[7] AX2. 5. CH 57
[enter] AX2. 6. CH O

select ch. 6

select ch. 18

select ch. 25

select ch. 39

select ch. 57

Each station can have up to 10 channels. The

channels must be programmed in the
which they are to be evaluated.

3-32 ICOABT31.WP1
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An [RS] leaves the program and returns the
controller to the former settings.

Recommended tune times for program 66 when the Dansk
Radio power amplifier S76150/S76210 and antenna
tuner TU4013/TU4015 is used:

TI=1.5S if the antenna tuner has not been tuned at
the frequency before.

TI=0.3S if the antenna tuner has been tuned at the
frequency before.

Clear All

WARNING!
This routine erases all data
stored in the programmable memory.

To clear all user-programmable channels and programs
press [STB] and [-+] at the same time. The display
will show "CLR. ALL".

If the [-+] key is pressed within 2.5S, the command
will be executed. If no key is pressed within 2.5S
or if another key but the [-»] key is pressed, the
"Clear ALL" function will be left and the controller
will return to the former mode.

The accumulated power on-time in program 42 will not
be cleared by the "Clear All" function.

ICORBT31.WP1 3-33



FUNCTIONAL DESCRIPTION

Introduction

This chapter describes functions of the controller
which are not described elsewhere in this manual.
Functions described elsewhere in the manual are
listed below.

CHAPTER 1: Overall Description.

CHAPTER 2: Remote Communication.
Data Communication.

CHAPTER 7: Detailed block diagrams descriptions
of assemblies.
Detailed circuit descriptions of
assemblies. .

Overall Technical Description

The overall block diagram of IC4010: "CONFIGURATION
IC4010", doc. No. 235450 EB is shown at the end of
this chapter.

The Remote Processor A8.1 handles all control of
IC4010. This control may be carried out via the
keyboard and display on the Front Panel All or via
the serial remote communication.

Interface for the serial remote communication is
located on the Remote Module A9.

The line designated "REM. CTL. IC/RX IN" is used
both for remote control of IC4010 or remote control
of RX4010 through IC4010. Via the line designated
"REM. CTL. TX IN", SE4010 may be remote-controlled
through 1C4010. Via the lines designated "REM. CTL.
RX OUT" and "REM. CTL. TX OUT", SE4010 and RX4010
are controlled by IC4010 in the ALE mode.

When SE4010 and RX4010 are not controlled by IC4010
they may be controlled by a remote control unit.
This is implemented via a switching function located
on the A9 Remote Module and causes the "REM. CTL.
IC/RX IN" line to be routed to the "REM. CTL. RX
OUT" line and the "REM. CTL. TX IN" line to be
routed to the "REM. CTL. TX OUT".

The remote control may be carried out via a PC or
the Dansk Radio remote control units TC4010 and
RC4010.

A dedicated latch located on the A9 Remote Module

enables the A8.1 Remote Processor to communicate
with the A8.2 Control Processor.

ICOABT41.WP1 4-1



The A8.2 Control Processor carries out the overall
control of main tasks in IC4010 and carries out the
remote control of SE4010 and RX4010 in the ALE mode.

The A2 Frequency Standard contains a highly stable
OCXO which is used as standard for the internal
timing signals in IC4010. The OCXO also provides the
standard for the two external frequency outputs,
which may be used as external frequency standard
inputs for SE4010 and RX4010.

A dedicated latch located on the A2 Frequency
Standard enables the A8.2 Control Processor to
communicate with the A8.3 Code Processor.

All coding and decoding (Golay coding, interleaving
etc.) is carried out by the A8.3 Code Processor,
which is specially designed for this kind of tasks.
It also contains interface for the serial data
communication with the data terminal. Via a
switching function located on the assembly, the
RS232 signals of the data terminal are split in two
parts and routed through the assembly to the A6 FSK
Demodulator of RX4010 and the A6 FSK modulator of
SE4010.

The A6.1 8-ARY FSK Demodulator is fed via a 600 ohms
balanced line from the AF output of RX4010. The
received tones are demodulated to a one byte word,
which is sampled by the A8.3 Code Processor.

The set-up of the A6.2 8-ARY FSK Modulator is
carried out by the A8.3 Code Processor via the
internal Motherboard. The A8.3 controls the
transmitted tones via an external cable on the rear
of IC4010. The tones are fed to the AF input of
SE4010 via a 600 ohms balanced line.

The Al0 Power Supply generates the necessary DC
voltages for the assemblies.

The A5 Assembly is optional for future applications.

An example of the internal task sharing between the
three processor modules is described below:

The A8.1 Remote Processor receives a mode change
command from FEC to STB (from the keyboard on the
All Front Panel or from the remote control unit via
the A9 Remote Module). Upon receipt of the command
the A8.1 Remote Processor transmits the command to
the A8.2 Control Processor via the A9 Remote Module.
The A8.2 Control Processor initiates the change of
mode by transmitting a command to the A8.3 Code
Processor via a dedicated latch located on the A2

ICOABT41.WP1



4.3

Frequency Standard. This causes the A8.3 Code
Processor to discontinue the tasks which are carried
out in accordance to the FEC mode. The A8.2 Control
Processor also causes the A9 Remote Module to route
the remote lines directly through the Module.

Please note that, in order to create a logical
designation of the assemblies in IC4010, the three
processor assemblies are designated "A8.1", "A8.2"
and "A8.3". The designation "A8" refers to a
processor assembly, and the leading digit refers to
the functionality of the processor assembly. The FSK
demodulator and FSK modulator assemblies are
designated A6.1 and A6.2 respectively. The leading
digit of the designations is only used as a
convenient way to designate the assemblies in the
IC4010 configuration!

Remote Switching

The Remote Module A9 contains a circuit for
switching of the remote communication lines. This
circuit makes it possible to remote-control both
IC4010 and the connected SE4010 and RX4010 via two
serial RS232 lines. Figure 4.1 shows the overall
functional diagram of the remote switching function.

AS REMOTE MODULE
0

O=—0-
REMOTE UNIT / RC4010 { S2 } RX4010
0 o1

S1

AB.1 REMOTE USART 1.1 USART 2.1
PROCESSOR

A11 FRONT PANEL <:

DATABUS 1

A8.2 CONTROL m?réscewen USART 2.2
PROCESSOA LATCH

DATABUS 2

S3

OO0
REMOTE UNIT / TC4010 { 0 :|, SE4010

Figure 4.1 Remote switching function
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The remote lines of the Remote Switch Circuit are
switched via the three switches S,, S,, and S,. These
switches consist electrically of several integrated
switches but in order to describe the function of
the circuit, they are drawn as single switches.

The remote unit may consist of a computer containing
two serial RS232 lines, or it may consist of the
Dansk Radio remote units RC4010 and TC4010.

When all three switches are set in position "O" as
shown in figure 4.1, the serial RS232 lines from the
remote unit are routed directly through the IC4010.
Thus RX4010 and SE4010 are directly remote-
controlled by the remote unit. The remote commands
from the Remote Unit/RC4010 will always be
supervised by the I1C4010 wvia USART 1.1. When the
Remote Unit/RC4010 wants to control 1C4010, the
Remote Unit/RC4010 will disaddress RX4010 and
address IC4010. This will cause IC4010 to switch S,
to position "1". Now IC4010 is able to communicate
with the Remote Unit/RC4010. The Remote Processor
A8.1 carries out the remote communication between
the Remote Unit/RC4010 and IC4010.

In the ALE mode, RX4010 and SE4010 is fully
controlled by IC4010. Then S, and S; are switched to
position "1". With the switches in this position,
RX4010 is remotely controlled by IC4010 via USART
2.1 and SE4010 is remotely controlled by IC4010 via
USART 2.2. Remote control of RX4010 and SE4010 by
the Remote Unit is disabled when RX4010 and SE4010
are controlled by IC4010, but the remote commands
from the Remote Unit/RC4010 are still supervised by
IC4010 via USART 1.1. The Control Processor A8.1
carries out the remote control of RX4010 and SE4010
when they are controlled by IC4010.

Data Switching

The Code Processor Module A8.3 contains a circuit
for switching of the signals in the serial RS232
line between the controller and the data terminal.
This circuit provides possibility of interfacing the
serial RS232 line of the data terminal to the
controller, or to route the RS232 signals through
the controller to the FSK Modulator in SE4010 and
the FSK Demodulator in RX4010. Figure 4.2 shows the
principal diagram of the data switching function.
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REPLACEABLE PARTS

Introduction
This section contains information for ordering
parts.

Replaceable Parts List

The following pages contain parts lists of the
assemblies. The parts lists are listed in order of
part number of the assemblies.

To order a part listed in the parts lists, quote the
quantity and the part number of the wanted part and
address the order to:

Dansk Radio
Maarkaervej 2
2630 Taastrup

Denmark

If the wanted part is an armament in an assembly
which is not produced by Terma/Dansk Radio, please
also inform about the name of the external producer.

To order a part that is not listed in the parts
lists, please inform about the equipment model
number, equipment serial number and function of the
part.
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Supplier
Type No.
Issue

No. of sheets:

PARTS LIST
for
externally produced items

ASSY 4941861, POWER SUPPLY ASSEMBLY A10

powerlab
PLO761
October 1991
27



EOOBRTS L IST

Type no.:

PLO761
PCB: 36
Issue: 1.1
Sign.: OCT
Sheet: 1 /27

REF DESCRIFTION MANUFAC. P/N MAN FL. P/N | QTY
C101 470nF /250V X Zese 330 41474 | PHI 11547400
Cloz En&/ESQV MPE3Y S200/250 PEU 118s2203
Ci103 2ns/2S50V Y MPRIY 2200/250 FEU 11522203
Cl04 4700uF/63V ELEC. coos 050 58478 | PHI 11547807
C105 1000uF /63Y ELEC. cose 050 58102 | PHI 11510805
C106 100nF/63VY MKT B32529-A104—-K SIE 11510403
€107 SepF /100 CER 2222 683 10223 | PHI 11502200
c108 100pF/100V CER c22e 683 58101 | PHI 11510101
C103 100nF/63V MKT B32529-A104-K SIE 11510403
C110 NOT USED
C11i1 2epF/100V CER ces2 683 10223 | PHI 11502200
ciiz NOT USED
Cii3 330nF/63Y X7R B37384-MS334-M | SIE 11533402




FOaR TS I _T ST
Type no.: FPLO761
FCB: 96

Issue: 1.1

Sign.: 0OCT

Sheet: 2 /27

REF DESCRIPTION MANUFAC. MAN PL. P/N [QGTY

R101 1k8 S% 0.4W METALF. SFR&S PHI 11018010
R10z 8ke 1% 1/4W METALF. MBAOZ04 Téﬂ 11182010
R103 10k 1% 1/4W METALF. MBAOZOQ4 TRA 11110020
R104 1kO 1% 1/4W METALF. MEBROZO4 TRA 11110010
R10S 150Kk 1% 1/4W METALF, MBRQZOQ4 TRA 11115030
R106 NOT USED MEBAOZ04 TRA
R107 24k 1% 1/4W METALF, MRBAOSO4 IRA 11124020
R108 2ke 1% 1/4W METALF. MBAOZ204 TRA 11122010
R1073 Skl 1% 1/4W METALF. MEBAOZO4 TRA 11151010
R11Q 10k 1% 1/74W METALF. MEBAOSOL4 IRA 11110020
Ri11 270K 1% 1/4W METALF. MEAQZ04 IRA | 11157030
Rilg 10k 1% 1/4W METALF. MEBAOSO4 TRA 11110020
R115 S9lk 14 1/4W METALF. MEBAOZQ4 TRA 11151020
R114 910k 1% 1/4W METALF. MEBROZO4 TRA 11131030
R115 ek 1% 1/4W METALF. MEAOZO4 TRA 11122010
R116 10k 1% 1/4W METALF. MERAOZ04 TRA 11191030
R117 10k 14 1/74W METALF., MBAOSO4 TRA 11110020
R118 10k 1% 1/4W METALF. MBAOZO4 TRA 11110070
R119 10k 14 1/4W METAIF. MBAQZOL TRA 11110020
R1ZO 10k 1% 1/4W METALF. MEAOSO4 TRA 11110070
R121 1S5S0k 14 1/4W METALF, MERQZQ4 TRA 11115030
Ri=S 11k 1% 1/44W METALF MEAOZO4 TRA 11111020
R1=3 SOSKE75 VARISTAOR 069-X3034 110390005




FAaRTS LIST

Type rnco.: PLO761

FCEB: 96

Issue: 1.1

Sign. : OCT

Sheet: 3 /27
REF DESCRIFTION MANUFAC. F/N | MAN FL. F/N | OTY

CR101 |KEFPC =506 KEBFC 2506 NE 1E0SS060
Q102 |EBCS47 ECS47 FHI 12054700
VR103 |RgzZX73CiE EZX73C1iE FHI 12001200
CR104 | 1N4448 1N4448 FHI | 18044480
CR105 | 1N4448 IN4448 FHI 12044480
CR106 | TL431 LA43Z1AWC DAN 12043100
CR107 | 1N4448 1N448 FHI 12044480
U101 LM2901 LME901 DAN 12023010
U1oZ | 4069UE HEF 4063UEF FHI 12040630
U103 |4017E HEF4017EP FHI 12040170
L101 Zx6. BmH/ZA EB827S4-J2202-N | SIE 14080680
Lioz 1SuH/4A E8Z111-B-C&3 SIE 14001501
T101 Zx110V/31V S314A TRE 140104E7
X101 1.843&MHz HC—-33US 1843.& |FPIE 140X X XXX
S1 AFERYDER TEO/1/A/X TOF 15032000
Je STIK MO. Z2-12-1062 |FBL 15000036
J1 NETERBGND 4301.0503/1403 | MUL 15000454




— POoRTS L LIS T
Type nca. : PLO761
FCB: 986
Issue: 1.1
Sign.: OCT
Sheet: 4 /27
REF DESCRIFTION MANUFAC. P/N MAN Fl. B/N |OTY
Cool 1oOnF/63Y MKT RIZ529-0104-K SI1E 11510403
caoz 100uF / 35V ELEC. SXE 100/35 EFERU 11510706
Ceo3 NOT USED
Ce04 1uF/750Y MKT B32529-A105-K S1E 11510501
C20s 100pF /1 00Y ooP2 683 S8101 EHT 11510101
Cz06 100nFE /63V MKT R3CSE9-A1 04K SI1E 11510403
Ce07 230pF /1 00Y CER Zee 630 19222 1 PHI 11533100
Ceo8 cns/100Y CER cos 630 1922 EHI 1155220
3(5)9 47QpF/100Y CER eSS 630 19471 EHI 11547102
CE10 EE’QpF/ 100V CER —22s 630 139221 PHI 11522103
CcZ11 47('LpF LS00\ CER S22 £55 19471 EHI 11547103
c21= 47QpF /500 CER S22 655 13471 EHI 11547103
| CA B 10QQuE /35 ELEC HEQ 1000/ 35 DAN 11510807
Ce14 1000uF /358 FlLEC HEQ 1000735 DAN 11510807
c218 100nmF /E3Y MKT RE2529-A104-K SI1E 11510403
CEle InAL100\ CER S2EEs 630 QEZI3E T 11533104




EARTS 1L TST
Type no.: FLO761

FCE: 96

Issue: 1.1

Sign.: OCT
Sheet: S

DESCRIFTION MANUFAC. P/N MAN FL. F/N
14 1/4W METALF. MEBAOZ04 TRA 11151000
14 1/4W METALF. MEAOZ04 TRA 11151010
14 1/4W METALF. MBROZ04 TRA 11110020
1% 1/4W METALF. MEBROZO04 TRA 11115010
14 _1/4W METALF. MEBAOSO4 TRA 11157010
14 _1/4W METALF. MEBAOZO4 TRA 11110010
14 1/4W METALF. MBAOZO4 TRA 11110010
1% 1/4W METALF. MBROZ0O4 TRA 11100100
14 1/4W METALF. MEAOZO4 TRA 11101000
14 1/4W METALF. MBAOZ2O4 TRA 11110010
14 1/4W METALF. MBAQZO4H TRA 11122010
14 1/74W METALF, MEBAOZO4 TRA 11110010
1% 1/4W METALF. MBAQZO4 TRA 11110010
14 1/4W METALF. MBRAOZO4 TRA 11122010
14 1/4W METALF. MBAROZO4 TRA 11151000
14 1/74W METALF. MEAOZO4 TRA 11105100
12 1/74W METALF, MERAOZQ4 TRA 11120020
14 1/74W METALF, MEAOZO4 IRA 11115020
14 1/4W METALF, MBAQSO4 TIRA 11115030
14 1/74W METALF, MEAO=O4 IRA 11110010
14 1/74W METALF. MEAQZQ4 IRA 11110010
14 1/74W METAIF MEAQO=04 IRA 11102200
14 174 METALF MEAQZ04 IRA 11110000
S%h 1/4W METALF R=OT BE 11100047
Sh 1741 METALF R=OQJ B 11100047
e Q. 4W METALF. SERES EHI 11002200




FARTS LIST

Type na.: PLO761
FCB: 96
Issue: 1.1
Sign. : OCT
Sheet: & /27
DESCRIPTION MANUFAC. P/N MAN PL. P/N
Rz2z7 1/74W METALF. MERAOSO4 TRA 11113020
Rzz8 1/4W METALF. MBROZO4 fhn 11131030
Rzz3 1/4W METALF. MEBAOZ 04 TRA 11130010
R3O0 1/74W METALF. MBRO2O4 TRA 11113020
R231 1/4W METALF. MBAOZO4 TRA 11110010
Rz3z 1/4W METALF. MBROZ04 TRA 11113020
R233 1/4W METALF. MERO=O4 TRA 11122000
R34 0. 4W METALF. SFR29 FPHI 11015010
R3S 1/4W METALF. MBROZO4 TRA 11122010




CARTS 1L IS

-

Type nao.: PLO7EL

FCE: 96

Issue: 1.1
Sign.: OCT

Sheet: 7 /27

REF DESCRIFTION MANUFAC, F/N__ |MAN Fl. E/N |QTY
CR201 |TL431 A4 31AWC DAN | 17043100
CR202 |1N4448 1IN4448 EHI 123044480
0203  |gCsSS57 ECSS7 FHI 12055700
0204  |zNS061 ENSO06 1 DIS | 12025061
CR205 |gyvz7-g00 BYVE7-200 FHI 1207000
CR206 |1N4448 1N4448 FHI 12044480
Q207 |ECs57 ECS57 FHI | 12055700
0208 ECSS57 ECSS7 FHI 12055700
0209  |pCS47 BCS47 FHI 12054700
CR210 |mpyy10-30 BYV10-—30 PHI 12010300
CR211 11N4448 1IN4448 EHT | 15044480
VR212 |mrzXx79C15 KZX7Z9C1S EHT 12001500
0213  |1RFR40 IREA4Q IR 1204005
CR214 |RYWE3-150 BYW29-150 FHI 123080000
Q215  |ecs47 EBCS47 EHI 12054700
0216  |pcs47 RCS47 EHT | 12054700
CR217 |1N&444LS IN4LLS PHI 12044480
U0l luceessn LUC=a440 DEL 120ZRL40
=01 1.8uH/40 15191004 ELit 15191004
Te01  |FLYERACK TRAFO 14810086 ~5 FLU | 14310086




EFAaARTS LIS T

Type rnc.: PLO761
PCE: 96

Issue: 1.1

Sign.: OCT

Sheet: 8 /27

REF DESCRIFTION MANUFAC. F/N MAN FPL. F/N | OTY

C3o1 100nF/63Y MKT B32523-A104-K SIE 11510403
caos 100uF/ 35V ELEC. SXE 100/35 ﬁéu 11510706
C303 NOT USED
C304 1uF/S0V MKT B328523-A105-K SIE 11510501
C305 100pF/100YV c2gs 6835 568101 | PHI ,11510101
C306& 100nF/E3Y MHKT B325239-A104—-K SIE 11510403
C307 S30pF/ 100V CER cocs 630 19331 | PHI 11533100
C3ons 1n0/100Y CER c2ss 630 19108 | FHI 11510200
C303 100pF/100V CER cooe 683 58101 | PHI 11510101
C310 SS0pF/100V CER Se2e 630 19&21 | PHI 11522103
C311 470pF /S00V CER Sess 655 19471 | PHI 11547103
c3ie 1nF/S00V CER Se2g 655 1910z | PHI 11510207
C313 1000QuF /35Y ELEC. HFG 1000/35 DAN 11510807
C314 1000uF / 35V ELEC. HFQ 1000/35 DAN 11510807
€315 100nF/E3V MKT B325239-A104-K SIE 11510403
C316e 2na/100Y CER Sooe 630 06337 | PHI 11533104




EalR TS 1 I ST
Type no.: PLO761
PCB: 96
Issue: 1.1
Sign.: OCT
Sheet: 39 /27
REF DESCRIPTION MANUFAC. B/N | MAN P, B/N | QTY
R30O1 S10R 14 174l METALF, | MEBAO=O4 IRA 11151000
R30& Skl 1% 1/4W METALF, MEAQOZO4 TﬁQ 11151010
R303 10k 1% 1/4W METALF, MRAQZ04 TRA 11110020
R3304 18 14 1/74W METAL F.  MBAQO=04 IRA 11118010
R3OS 10k 14 1/740W METAL F. MRBRAQEO4 TRA 11110020
R3Q& okl 14 1/4W METALF., MBAOGZO4 TRA 11151010
R30Q7 1O 14 1/4W METALFE, MEBAOZ 04 IRA 11110010
R308 1RO 1% 1/4W METALF, MEARO204 TRA 11100100
R303 10R 1% 1/4W METALF, MEAQZO4 TRA 11101000
R310 1kO 14 1/74W METAL F MBAOQ2Q4 TRA 11110010
R311 2k 14 1/74W METAL F 0204 TIRA 11122010
R31 & 1k0O 14 1/74W METAL F MBAQ=Q4 TIRA 11110010
R313 1kO 14 1740 MEFTAL F MEBAQZO4 TRA 11110010
R314 cKe 1% 1/4W METALF, MEAROZO4 TRA 11122010
R31S5 Sl10R 1% 1/4W METALF, MEAQZO4 IRA 11151000
R31E S1R 14 1/74W METAL F MBAQ=2OQ4 IRA 11108100
R317 S OR 1% 174 METAL F MEAQO=0O4 TRA 11120020
R318 10k 14 1/74W METAL F MBAQ=04 TIRA 11110020
R3193 S10k 1% 1740 METALE MBQOZO4 TRA 11151030
R3=0 SO 1% 1/41 METALE MBQOZE 04 TIRA 11120010
R34 1kO 1A 1/74W METAI F. MEAQSQ4 TRA. 11110010
RI== 2R 14 1/4W METALF MBQQZQ4 TRA 111Q2200
RZZ3 100R 1% 174l METQALE MERQZ 04 TIRA 113110000
R3Z4 OR47 1% 1/4W METQLE RaQJ ERQ 11100047
R3ZS OR47 S% 1/4W METQLE R2OJ fajul 11100047
LR3C6 10R S%4 0.4W METAI F SERZS | EHT 11001000




EOARTS.

Type rno.: PLO761

FCE: 3¢
Issue: 1.1
Sign.: OCT

Sheet: 10 /27

DESCRIFTION MANUFAC. FL. F/N _|QTY
R3z27 1% 1/4W METALF. MEBAOSO4 11110020
R328 S% 0.4W METALF. 11015010

Pl
83}
o
W
x

g

14 1/4W METALF. MEROZ0O4

(1]

11122010

)
0
i
o

14 1/4W METALF. MBROZOC4

G
fe)
M2

11152000




EEAaR TS 1 _ T ST

Type nco. @ PLO761

FCB: 3¢
Issue: 1.1
Sign.: OCT
Sheet: 11 /27

REF DESCRIFTION MANUFAC. F/N__ | MAN FL. B/N |QTY
CR301 |TL431 WA431AWC DAN 12042100
CR302 |1N4448 IN4448 FHI 18044480
Q303  |pcss7 BCSS7 FHI 12055700
0304  |eNs061 ENSOE1 DIS | 12025061
CR305 BYVE7-200 BYVS7-200 FHI 12027000
CR306 |1N4448 IN4448 FHI 12044480
0307 |mecssz ECSS7 EHI | 17055700
N308 |mcssz BCS57 FHI 12055700
Q309 BCS47 EBCS47 FHI 12054700
CR310 |gyvio-30 EYV10-30 PHI 12010300
CR311 |iN4448 AN4448 EHT | 17044480
VR312 |p7y79c15 RZX79C15 EHI 12001500
0313 IRFE40) IREFE4Q IR 12064002
CR314 |pywz9-150 EYW29-150 EHI | 12080000
CR315 |1N444S 1N4LLS PHI 12044480
U301 Lcs/440 UC=8440 DEL 12028440
L3201 1. AuH/z4A S1391004 ELU 15191004
1301 |FLYRACK TRAFOQ 142100543 ELU | 14210054




carTo |

IS T

Type no.: PLO761

FCB: 396

Issue: 1.1
Sign.: OCT

Sheet: 1& /&7
REF DESCRIPTION MANUFAC., F/N MAN EL. F/N | OTY
€401 100nF/63V MHKT Baz2523-A104—K SIE 11510403
C402 100uF/ 35V ELEC. SXE 100/35 péu 11510706
C403 NOT USED
C404 1uF/S0V MKT B32529-A105-K SIE 11510501
C405 100pF/100V oo 685 58101 [PHI 11510101
C406 100nF/63Y MKT BEE589-0104—-K SIE 11510403
C407 S30pF/100V CER coos 6230 19331 [PHI 11533100
C408 1nO/100V CER Se2e 630 19102 | PHI 11510200
C403 ccQpF/100V CER 2222 630 19821 |PHI 11552103
€410 ScOpF/1Q0V CER coss 630 1951 1PHI 11522103
C411 470pF /S00V CER 2Eos 695 19471 |PHI 11547103
C41z InF/S00Y CER ooos 609 13108 [PHI 11510207
C412 1000uF/35V ELEC. HEQ 1000/35 DAN 11510807
C414 1000uF /35V ELEC. HFQ 1000/35 DAN 11510807
C41S5 100nF/63V MKT B32523-A104—K SIE 11510403
C416 Sn3/100Y CER SESE 630 0RS3F PHI 11533104




EaORTS. LIS T
Type no.: PLO761
PCB: 96
Issue: 1.1
Sign.: OCT
Sheet: 13 /27
DESCRIPTION MANUFAC. MAN PL. P/N
SI10R 1% 1/4W METALF. MEAOZO4 TRA 11151000
Skl 1% 1/4W METALF. MBAOZO4 Tﬁﬁ 11151010
10k 1% 1/4W METALF. MEBAOZ04 TRA 11110020
kS 1% 1/74W METALF. MEAOZOQ4 IRA 11175010
10k 1% 1/4W METALF, MEAOZO4 TRA 11110020
Skl 1% 1/4W METALF. MEAOCO4 TRA 11151010
1kO 1% 1/4W METALF. MEBAROZO4 IRA 11110010
1RO 1% 1/4W METALF. MEBAOZO4 TRA 11100100
10R 1% 1/4W METALF. MEROZO4 TRA 11101000
1kO 14 1/4W METAIF. MEAO=0O4 TRA 11110010
ol T 14 1744 METALF MEBAOZ04 TRA 11122010
1O 14 174l METAl F MBAO=0O4 TRA 11110010
1O 14 174 METAI F MEAOZ04 TRA 11110010
cKE 1% 1/4W METALF, MEROZQ4 TRA 11122010
S10R 1K 1/4W METALF. MEAOCO4 IRA 11151000
S1R 14 1740 METAQLF MEAOZO4 TRA 11105100
SOk 14 1/74W METALF MBAQO=O4 IRA 11120050
Ak 14 1740 METALF MEBAO=OL TRA 11182010
150k 14 1741 METALF MBAO=O4L TRA 11115030
15k 14 1/74W METALF, MEAO=O04 IRA 11115020
1k 14 1/4W METALF. MEAOZQ4 TRA 111100310
=R 14 1/74W METALF MEBAOSO4 TRA 11102200
100R 14 174l METAIF MBAO=04 IRA 113110000
OR47 1%4 1/40W METAI F R=0OT EEA 11100047
OR47 T4 1/4W METOLF R=(O.Y EE 11100047
10R 5% O, 4W METALF. SFRES EHI 11001000




AR TS. L IST

Type rnc.: PLO761

FCB: 936

Issue: 1.1
Sign.: OCT
Sheet: 14 /&7

DESCRIPTION

MANUFAC. F/N

MAN

L. P/N [ OTY

1/4W METALF.

MEBAROZ Q04

TRA

11116020

0. 4W METALF.

SFR&S

FHI

11010000

x

n

1/4W METALF.

n

MEBAOZ04

TRA

11122010

o

1/4W METALF,

M
Ny

MEBAQZO4

TRA

11122000




FARTS LIST
Type nc.: PLO761
FCE: 96

Issue: 1.1

Sign.: OCT

Sheet: 15 /27
REF DESCRIFTION MANUFAC. F/N | MAN FL. P/N | QTY
CR401 | TL431 uR431AWC DAN 12043100
CR402 | 1N4448 IN4448 FHI 12044480
0403 ECSS7 ECSS57 FHI 12055700
Q404 | z2NS0E1L ENSO0E1 DIS 12025061
CR405 | pYVE7-200 BYVE7-200 FHI 12027000
CR406 | 1N4448 IN4448 FHI 12044480
Q407 | mCSS7 ECSS57 FHI 12055700
Q408 BECSS7 ECSS7 FHI 12055700
Q409 |BCS47 ECS47 FHI 12054700
CR410 |BYV10-30 BYV10-30 FHI 12010300
CR411 | 1N4448 1IN4448 FHI 2044480
VR412 [RzZX73C1S EZX73C15 FHI 12001500
Q413 IRFE4Q IRFE4O IR 12064008
CR414 | BYWE2I-1S50 BYWE3-150 FHI 12080000
CR415 | 1N444LS IN4LLS PHI 12044480
U401 Ucz844A uces44A DEL 12028440
L401 1.8uH/4A 15191004 FLU 15191004
T401 FLYEBACK TRAFO 14210025-& FLU 14210025




FEaR T S L_ T ST

Type no. @ FPLO761
PCEB: 96

Issue: 1.1

Sign.: OCT

Sheet: 1& /27

REF DESCRIFTION MANUFAC. F/N MAN FL. F/N | BTY

CS01 100nF/E63V MHKT B32523-A104—-K SIE 11510403
Csoe 100uF/ 35V ELEC. SXE 100/35 FBU 11510706
CS03 NOT USED
CS04 1uF/S0QY MKT B22829-A105-K SIE 11510501
Co0s 100pF /100Y coge 683 98101 | PHI 11510101
Co0e 100nF/632Y MKT BaSSE9-A104—-H S1E 11510403
Co07 33QpF /10QY CER oo 630 19331 | BPHI 11533100
cso08 2ne/ 100V CER SE2E 630 19222 | PHI 115822003
CS03 100pF/10Q0V CER cece 6835 58101 | PHI 11510101
Cal10 2e0pF /100y CER SESE 630 1928 EHI 11522103
CS11 470pFE/500Y CER oo2s €959 19471 [ PHI 11547103
Cal= 470nF /500Y CER 2o 655 19471 EHT 11547103
CS13 1000uF /35V ELEC. HFEFQ 1000/35 DAN 11510807
CS14 1000uF/35Y ELEC. HFQ 1000/35 DAN 11510807
CS1S 100nF/63Y MKT B325239-A104—K SIE 11510403
CSl€E An3/100Y CER SoEE 630 0633F [EHT 11533104




FAaORTS LIST

Type no.: FPLO7E1
FCB: 36
Issue: 1.1
Sign.: OCT
Sheet: 17 /27
DESCRIFTION MANUFAC. MAN FL. F/N | QTY
S10R 1% 1/4W METALF. MBAOZ04 TRA 11151000
Skl 1% 1/4W METALF. MBROEZO4 TRA 11151010
10k 1% 1/4W METALF. MEBAOZO4 TRA 11110020
1k8 1% 1/4W METALF. MBRO20O4 TRA 11118010
10k 1% 1/4W METALF. MBROZ04 TRA 11110020
Skl 14 1/4W METALF. MBAOZ0O4 TRA 11151010
1kO 14 1/4W METALF. MEBAOZ04 TRA 11110010
1RO 14 1/4W METALF. MBROZO04 TRA 11100100
10R 1% 1/4W METALF. MEBAO=O4 TRA 11101000
NOT USED
2kE 1% 1/4W METALF. MEBAOZO4 TRA 11122010
NOT USED
1kO 1% 1/4W METALF. MBROZ04 TRA 11110010
cKe 1% 1/4W METALF. MBROcO4 TRA 11122010
S10R 1% 1/4W METALF. MEROQOZOQ4 TRA 11151000
SIR 1% 1/4W METALF. MEAQZO4 IRA 11105100
2Ok 1A 1/4W METALF, MEAQOZ04 TRA 11120020
7kS 1% 1/4W METALF. MBAQSO4 IRA 11175010
S10k 14 1/4W METALF, MEBAOZO4 IRA 11151030
SkO 1% 1/4W METALF, MEAQZO4 IRA 11120010
1kO 1% 1/4W METALF. MEBAROZO4 TRA 11110010
RSz& SZR 1% 1/4W METALF. MBAOZO4 TRA 11102200
RS=3 100R 1% 1/4W METALF, MEARQZQ4 TRA 11110000
RS24 OR47 1#4 1/4W METALF, R&Q.J EEA 11100047
RS=S OR47 S% 1/4W METALF. R2O.J FE 11100047
RS26 22R 5% 0.4W METALF. SFRES FHI 11002200




=P=V-% S-S X1 -

Type no. @ PLO761

FCEB: 36

Issue: 1.1
Sign.: OCT
Sheet: 18 /&7

DESCRIPTION

MANLIFAQC B/

£ B /N TY

a=7 1% 1/74W METALF BAOZ04 11110020
S8 S% 0.4W METALF. SEFRZS 11015010
Sc3 14 1/4W METALF. MEBAOZO4 11122010
RS20 1%4 1/74W METALF EBAROS04 11122000




EaRTS 1L TST

Type nc.: PLO7E1
FCE: 736

Issue: 1.1

Sigrn. : OCT

Sheet: 139 /27
REF DESCRIFTION MANUFAC. F/N | MAN FL. F/N |QTY
CR501 |TL4Z1 uA431AWC DAN 12043100
CR502 |1N4448 IN4448 FHI 12044480
0503 |BCSS7 ECSS7 FHI 12055700
0504 |ENS061 ENS061 DIS 12025061
CR505 |BYVEZ—-200 BYVE7-200 FHI | 12027000
CR506 |1N4448 1N4448 FHI 12044480
Q507 |NOT USED
0508 |pcss7 BCSS57 FHI 12055700
0509 |BCS47 ECS47 FHI 12054700
CR510 |RrYV10-30 EYV10-30 FHI 12010300
CR511 |1N4448 1N4448 FHI 12044480
VR512 |RgZX73C15 BZX73C1S EHI 12001500
Q513 | IRFE40 IRFE4Q IR LE0E4QOE
CR514 |BRYW29-150 EYW23-150 FHI 12080000
usol ucz844A ucsBa44a DEL. 12028440
LSOl 1.8uH/4A 15191004 EL Ll 15191004
TS01 FLYBACK TRAFO L4Z10034-2/3 FLU | 14210054




FARTS LIOST

Type rno. @ PLO7EL

FCB: 36
Issue: 1.1
Sign.: OCT
Sheet: &0 /&7

REF DESCRIFTION MANUFAC. F/N MAN FL. P/N | QTY
C601 100nF/63V MKT B3c5239-A104-K SIE 11510403
CEe0Z 100uF / 35V ELEC. SXE 100/35 FEU 11510706
Ce03 NOT USED
Ce04 1uF/S0V MKT B328239-A105-K SIE 11510801
Ce0S 100pF/100QV coe2 682 58101 | PHI 11510101
Ce06 100nF/63V MKT BEE529-A104-K SIE 11510403
Ce07 330pF/100V CER Se2s 630 19331 | PHI 11533100
ceo8 10/ 100V CER cee2 630 13103 | PHI 11510309
Ceo0s3 100pF/ 100V CER cege 683 58101 | FHI 11510101
Cel10 S20pF/100V CER 2288 630 19221 | PHI 11582103
Cel1l 47QpF /500V CER cofe 655 19471 | PHI 11547103
celc 470pF /S00V CER S2oe 655 19471 | PHI 11547103
Cel13 1000uF/ 35V ELEC. HFQ 1000/35 DAN 11510807
Cé14 1000uF/ 35V ELEC. HFQ 1000Q/35 DAN 11510807
C&e15S 100nF/63V MKT B3Z529-A104-K SIE 11510403
Ce16 Sn3/100V CER SEes 630 06332 | FHI 11533104




EaRTS L XST

Type no.: PLO761

FCB: 96
Issue: 1.1
Sign. : OCT
Sheet: 21 /27

REF

DESCRIFTION

MANUFAC. F/N MAN FL. P/N | QTY
REO1 S10R 1% 1/4W METALF. MEAOZ04 TRA 11151000
R60OZ Skl 14 1/4W METALF. MBAOSO4 TRA 11151010
RE0O3 10k 1% 1/4W METALF. MEBAOZ04 TRA 11110020
R604 7KkS 14 1/74W METALF. MEBAOZ04 TRA 11175010
R60OS ook 1% 1/4W METALF. MEBRO204 TRA 111228020
RECE Skl 1% 1/4W METALF. MBAOZO4 TRA 11151010
RE6OQ7 1kO 1% 1/4W METALF. MERAOZO4 TRA 11110010
R60O8 1RO 14 1/4W METALF. MBROZO4 TRA 11100100
R&603 10R 14 1/4W METALF. MBAGO=04 TRA 11101000
R610 1O 1% 1/4W METALF. MEAOZO4 TRA 11110010
R611 ck2 1% 1/4W METALF. MEBAOZ204 TRA 111828010
Rel2 1kO 1% 1/4W METALF. MERQOZO4 TRA 11110010
R613 1kO 1% 1/4W METALF. MEAOZO4 TRA 11110010
RE14 2KE 1% 1/4W METALF. MBAOZO4 TRA 11122010
R615 S10R 1% 1/4W METALF. MEAROZ04 TRA 11151000
R&16 S1R 1% 1/4W METALF. MBAOZ04 TRA 11100100
R617 SOk 1% 1/4W METALF. MEAOSQ4 TIRA 111280020
R618 1Sk 1% 1/4W METALF. MEBARQCZO4 TRA 11115020
R613 150k 1% 1/4W METOLF. MEAOZOQ4 TRA 11115030
REZO 1kO 1% 1/4W METALF, MEBAOZO4 TRA 11110010
Rez1 1kO 1% 1/4W METALF. MEARO=O4 TRA 11110010
Re=E 2z2R 1% 1/4W METALF, MEAQZO4 TRA 11102700
RE&Z3 100R 1% 1/4W METALF., MEAOZO4 TRA 11110000
RE24 1RO 1% 1/4W METALF. MEAQZQ4 IRA 11100100
REZS QOR47 S% 1/4W METALF. cO.J PE 11100047
R6ZE ZZR__ 5% 0.4W METALF. SFRES FHI 11002200




EORTOS LIST

Type no.: PLO7E1
PCE: 36
Issue: 1.1
Sigwn.: OCT

Sheet: zz /727

REF DESCRIFTION MANUFAC. F/N MAN PL. P/N| QTY
R&EZ7 cke 174 1/4W METALF. MEBAOS 04 TRA 11122010
R6Z8 470R S% 0. 4W METALF. SFRzS ﬁHI 11047000
Rez3 Sk 14 1/4W METALF. MEBAOZ 04 TRA 11122010
R630 S2OR 1% 1/4W METALF. MBAOZ04 TRA 11122000




FORTS L IST

Type no. @ PLO7EL
FCE: 96
Issue: 1.1
Sign.: OCT
Sheet: &3 /&7
REF DESCRIFTION MANUFAC. F/N__ [ MAN FL. F/N_|QTY
CR60T 711431 1A431AWC DAN | 12043100
CR602 |1N4448 IN4448 FHI 12044480
Q603 |gCSS57 ECSS7 FHI 12055700
Q604 |2NS061 ENS061 DIS 12025061
CR605 |grYyvE7-200 BYVZ7-200 FHI 12027000
CR606 |1N4448 1N4448 FHI 123044480
Q607 |mCSS7 ECSS57 FHI 12055700
Q608 RCSES57 ECSS57 FHI 12055700
Q609 |BCS47 BCS47 FHI 12054700
CR610 |BYV1O-Z0 BYV10-30 FHI 12010300
CR611 |1N4448 1N4448 FHI 12044480
VR612 |gzx79C15 BZX79C15S FHI | 18001500
Q613  |IRFE4Q IRFE40 IR 1206400
CR614 |RYWE9-150 EYWE9-150 PHI | 12080000
UEQ1 Uce=844A UCs8440 DEL 12028440
LeOl1 1. 8uH/4A 151391004 ELti 15191004
TE01 FLYRACK TRAFO 1421002732 ELLL 14210027




Type no.: FLO761

FCEB: 96
Issue: 1.1
Sign.: CCT
Sheet: 24 /27

REF DESCRIFTION MANUFAC. /N MAN FlL. B/N| QTY
C701 100nF/63Y MHKT BI2529-A104—K SI1E 11510403
C70& 100uF/ 35V ELEC. SXE 100/35 ﬁEU 11510706
C703 NOT USED
C704 1uF/5QY MKT BaSS29-A105-K S1E 11510501
C70S 100pF/1Q0OV cess 683 S8101 | PHI 11510101
C706 1Q0vF /63V MKT BI2o23-A104—K SI1E 11510403
C707 S30pF/100V CER ceee 630 19331 | PHI 11533100
C708 1nQ/100YV CER SEEs 620 19102 | PHI 11510200
C703 100pF/100V CER o2z 683 58101 | PHI 11510101
C710 S2OpF /100y CER coZs 6230 19221 | PHI 11552103
C711 470pF/500V CER ceos 699 19471 | PHI 11547103
C7ic | InF/500Y CER cooe 655 13910z | FHI 11510207
C713 1000uF/ 35V ELEC, HFEQ 1000/35 DAN 11510807
C714 1000uF/35Y ELEC. HFQ@ 1000/35 DAN 11510807
C71S 100nF/63V MKT BE32523-A104—K SIE 11510403
C71¢6 2n3/ 100V CER SRS 630 0E33Z | BHI 11533104




FAOaRTS 1L T ST

Type rno. @ FLO761
FCB: 96
Issue: 1.1
Sign.: OCT
Sheet: 25 /27
REF DESCRIFTION MANUFAC. F/N MAN FL. F/N | QTY
R701 S10R 1% 1/4W METALF. MEBAOZO4 TRA 11151000
R702 Skl 14 1/4W METALF. MBROZO4 TRA 11151010
R703 10k 14 1/4W METALF. MEBAOGZO4 TRA 11110020
R704 ck4 1% 1/4W METALF. MEAOZ0O4 TRA 11124010
R705 24k 14 1/74W METALF. MEAOZ04 TRA 11124020
R706 Skl 1% 1/4W METALF. MBROZO4 TRA 11151010
R707 1O 1% 1/4W METALF. MBRAOZO4 TRA 11110010
R708 1RO 1% 1/4W METALF. MBAOZO4 TRA 11100100
R709 10R 1% 1/4W METALF. MERAOZO4 TRA 11101000
R710 ck2 1% 1/4W METALF. MBROZO4 TRA 111282010
R711 Sk 1% 1/4W METALF. MEBAOZO4 TRA 11122010
R712 1O 1% 1/4W METALF. MEAQZO4 TRA 11110010
R713 1k 1% 1/4W METALF. MEBAOZ04 TRA 11110010
R714 K2 1% 1/4W METALF. MBRAOZO4 TRA 11122010
R71S S10R 1% 1/4W METALF. MERAOZ04 TRA 11151000
R716 S1R 1% 1/4W METALF. MEAOZO04 TRA 11105100
R717 2Ok 1% 1/4W METALF. MEBAOZO4 TRA 11120020
R718 29k 1% 1/4W METALF. MBROZQ4 TRA 11133020
R7173 S10k 1% 1/4W METALF, MBAROZO4 IRA 11151030
R720 13 14 1/74W METALF, MBAOZOQ4 TRA 111130410
R7&1 1O 1% 1/4W METALF. MBAOZO4 TRA 11110010
R7&s ccR 14 1/4W METALF, MEAQZOQ4 TIRA 11102200
R7&3 100R 1% 1/4W METALF. MEAQZO4 TRA 11110000
R7Z4 OR47 1% 1/4W METALF. RzOJ EEA 11100047
R7ZS OR47 S%4 1/4W METALF, R=OJ E'F 11100047
R7:26 10R  S% 0.4W METALF. SFReS FHI 11001000




COaORTS 1L IST
Type no.: PLO7E1
FCE: 36
Issue: 1.1
Sigwn. : OCT
Sheet: =6 /27
REF DESCRIFPTION MANUFAC. F/N MAN PlL. EB/N | QTY
R727 11k 1% 1/4W METALF. MEAQSO4 TIRA 11111020
R7z8 1k8 S%4 0.4W METALF. SFRZS PFHI 11018010
R7293 ok 1% 1/4W METALF. MEBAQZ04 TRA 11122010
R730 ccOR 1% 1/4W METALF. MEBAOQZ04 IRA 11122000
R7321 1k 14 1/4W METALF. MBAROZO4 TRA 11110010




FAaARTS LIST

Type no. : PLO761
FCB: 9€
Issue: 1.1
Sign.: OCT
Sheet: 27 /27
REF DESCRIFTION MANUFAC. F/N [ MAN FL. FP/N | OTY
CR701 |TL431 WA431AWC DAN 12043100
CR702 | 1N4448 IN4448 FHI 123044480
Q703 ECSS7 ECSS7 FHI 12055700
Q704 ENS061 ENSOE1 DIS 12025061
CR705 | mryvea7-200 BYVE27-200 FHI 12027000
CR706 |1N4448 1N4448 FHI 12044480
Q707 BCSS7 BCSS7 FHI 12055700
Q708 BCSS7 ECSS7 FHI 12055700
Q709 ECS47 ECS47 FHI 12054700
CR710 |BYV10O-30 EYV10-30 FHI 12010300
CR711 | 1N4448 1N4448 FHI 12044480
VR712 |BZX73C15S BZX79C15S FHI 12001500
Q713 | 1RFE40 IRFE40 IR 12064002
CR714 | RYWE3-150 BYWZ9-150 FHI 12080000
U701 Ucse44A ucs8e44A DEL 12028440
L7001 1.8uH/4A 15191004 FLU 15191004
T701 FLYBACK TRAFO 14810026—2 FLU 14210026
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6.2.3

6.2.3.1

SERVICE

Introduction

This chapter provides information for maintenance
and fault location on the controller.

Tables containing information about error messages
is located in the end of this chapter.

Maintenance
This section contains information about maintenance
of the controller.

Preventive Maintenance

It is recommended to replace the built-in battery
BT1 of the Remote Processor Assembly A8.1 No. 487740
approximately once a year; replacement intervals
should not exceed two years. After replacement of
the battery, the RAM must be cleared using the
"clear all" function and a complete reprogramming of
the programmed settings must be carried out.

No permanent data are stored in the RAM on the
Control Processor Assembly A8.2. Therefore it is not
necessary to replace the battery on this assembly.

Corrective Maintenance

The push button switches in this controller have
been designed for long, troublefree service. If one
of these switches should become defective,
replacement rather than repair is recommended.

Trouble shooting of the controller is described
separately in section 6.3.

General Maintenance Instructions

The following subsections contain general
instructions for handling of the controller during
maintenance and service.

Cleaning
Painted surfaces can be cleaned with a commercial,

spray-type window cleaner or with a mild soap and
water solution.

Avoid the use of chemical cleaning agents that might
damage the plastics used in this controller.
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6.2.3.2

6.2.3.3

6.2.3.4

6.2.3.5

Front Panel Assembly Removal
To remove the front panel assembly proceed as
follows:

a) Remove the four screws holding the front panel.
The four screws are located at the exterior
side of the controller side profiles.

b) Carefully withdraw the front panel assembly and
disconnect the ribbon cable connector from the
motherboard.

PC Board Assembly Removal
To remove a PC board assembly, proceed as follows:

a) Disconnect all cables running to the concerned
assembly.

b) Remove the six or eight star screws positioned
at the edge of the concerned assembly rear
panel and pull out the assembly via the two
thumb screws. If the assembly is stuck in the
chassis frame, it may be necessary to carefully
release the assembly by keying a screwdriver in
between the rear panel and the main frame.

Due to the use of self-tapping screws holding the
assembly rear panel to the chassis frame, carefully
reinsert the screws in the threads when reinstalling
assemblies.

Servicing PC Boards

All the PC boards have plated-through component
holes. This allows components to be removed or
replaced by unsoldering or soldering from either
side of the board. When removing integrated
circuits, cut all pins and remove the pins
afterwards with a soldering iron.

MOS Handling Precautions

All MOS devices are subject to damage from static
charge build-up. The generation of static charges is
not a problem, but the accumulation of static
charges is. In general, any device not connected
directly to ground can accumulate static charges.
Electrical discharge can occur to ground or to any
object or person having a lower potential.
Therefore, handling precautions are recommended for
all personnel coming into contact with MOS devices.

When handling or testing MOS devices, observe the
following precautions.

a) Ground test equipment and tools used in testing
or handling MOS devices.
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6.3

b)

c)

d)

e)

f)

g)

In order to prevent accumulated static charges
to discharge through MOS devices, establish
electrical connection between ground and
handling personnel which are handling the MOS
devices.

WARNING

For safety reasons resistance of 1M ohms must
be placed between handling personnel and hard
electrical ground.

Apply no power to board assembly while MOS
device is being installed. This permits
accumulated static charges on MOS device to be
safely removed before power is applied.

Avoid the use of plastics, rubber, and silk in
MOS areas. Do not use any material susceptible
to static charge accumulation. Use anti-
electrostatic plastic for packing of assemblies
containing MOS devices.

Handle circuit boards and modules containing
MOS devices in the same manner as individual
MOS devices. Regardless of configuration,
whenever leads of MOS devices are exposed,
damage due to static charge build-up can occur.

Use conductive, grounded table tops in MOS work
area.

Humidity in work area should be maintained
above 50%. Static charge generation increases
exponentially as relative humidity decreases.

Trouble-Shooting

Faults which cause IC4010 to operate incorrect can
be divided in three categories:

* Incorrect programming.
* Internal malfunction.
* External malfunction.

Faults which are included in these three categories
are described in the following sections.
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6.3.1

Incorrect Programming

Contrary to a receiver or an exciter, the IC4010 can
not be operated as a stand-alone unit. Programming
of the controller is the basis for correct operation
of the system of which it is part.

Some typical faults which can be caused by incorrect
programming are listed below together with a
description of the parameter which might be
incorrectly programmed:

Program

Program

Program

Program

Program

19:

20:

61:

62:

66:

Remote communication to SE4010 and
RX4010 fails.

Wrong address programmed or address
of SE4010 or RX4010 not strapped
correctly.

Remote communication or data
communication fails.

Wrong baud rate(s) programmed or baud
rates of SE4010, RX4010 or data
terminal not correctly selected.

During the secondary ALE CALL mode,
the controller scans all channels of
the called station without
transmitting the call.

Programmed receiver agc threshold is
too low.

During the secondary ALE RX mode, the
controller does not answer when it is
called by another station. The
display shows "XYZ CALLING", where
"XYZ" is the name of the calling
station.

"NO ANSWER" selected.

During the secondary ALE RX mode,
RX4010 does not stop scanning when
the station is called by another
station.

Name of the station itself is not
correctly programmed.

Note that the list above only gives some of the most
probable examples of incorrect programming of the
controller. A number of other faults may also be
caused by incorrect programming. For further
information refer to Chapter 3.
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6.3.2

6.3.3

Internal Malfunction

WARNING

Read the Safety Summary at the start of this manual
before trouble shooting the controller.

By use of front panel controls note as many symptoms
of the malfunction as possible. The Automatic Self-
Test Program (program 49) and the Fault Analysis
Table (Table 6.2) can be used as a guide.

When a problem has been isolated to a particular
assembly or circuit, the faulty component(s) may be
located using the Service Sheets located in section
7. The Service Sheets explains with the aid of block
diagrams the operation of functional assemblies.
Detailed theory of operation is located opposite the
schematics in the Service Sheets.

External Malfunction

As a consequence of the complexity of the system of
which IC4010 is an integrated part, a fault which
causes the controller to fail may often be located
to the system outside the controller. A list of such
faults is shown below:

- Fault in the cabling which connects IC4010 to
the other units of the system.

- Malfunction of receiver RX4010.

- Malfunction of exciter SE4010.

- Malfunction of power amplifier S76150/S76210.
- Malfunction of antenna tuner TU4013/TU4015.

- Antenna tuner is not able to tune at the

frequency.

For faults related to SE4010, RX4010, S76150/S76210
or TU4013/TU4015 please refer to the related
manuals.
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6.4

6.4.1

6-6

Automatic Self-Test
Program 49.

The controller contains an automatic self-test
program which can be used during trouble shooting of
the controller.

The test sequence which the controller runs through
when program 49 is selected is listed below:

1. Display of software versions.
2. Manual test of Front Panel.
3. Automatic test:

Test of assemblies controlled by A8.1.
Test of assemblies controlled by AS8.2.
Test of assemblies controlled by A8.2.

4. Display of error messages.

Before program 49 is selected, the controller must
be set in the primary STB mode.

When program 49 is selected the display shows
"TST. IC. 4010". Press the [enter] key to continue
and return to the former setting using the [RS] key.

If program 49 is selected when the controller is set
in any other mode than the STB mode, the display
will show "ERR. MODE". To continue press the [STB]
key and select program 49 again.

The sequence which the controller runs through
during the automatic self-test program is described
in the following subsections.

Display of Software Versions
The version of the mounted software for the Remote
Processor Assembly A8.1 is displayed as:

Sw.1 X.y z
"x" and "z" is a letter or blank
"y" is a number or blank
Press the [enter] key to continue.
In order to get information about the mounted
software version for the Control Processor Assembly

A8.2, the Remote Processor A8.1 transmits a command
to the Control Processor A8.2 via the Remote Module
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A9. Upon receipt of the command the Control
Processor A8.2 returns a message containing
information about the mounted software version.

The version of the mounted software for the Control
Processor A8.2 is displayed as:

SwW.2 X.y zZ

"x" and "z" is a letter or blank
"y" is a number or blank

If the Remote Processor A8.1 does not receive an
answer from the Control Processor A8.2 when the
command is transmitted the display shows:

SW.2 UNKNOWN

This message indicates that the Control Processor
A8.2 or the Remote Module A9 is defect or missing.

Press the [enter] key to continue.

The Remote processor A8.1 gets information about the
mounted software version for the Code Processor
A8.3, by transmission of a command which is
transmitted to the Control Processor A8.2 and
further to the Code Processor A8.3 via the Remote
Module A9 and the Frequency Standard Assembly A2.
Upon receipt of the command, the Code Processor A8.3
returns a message containing information about the
mounted software version.

The version of the mounted software for the Control
Processor A8.2 is displayed as:

Sw.3 X.y z

"x" and "z" is a letter or blank
"y" is a number or blank

If the Remote Processor A8.1 does not receive an
answer from the Code Processor A8.3 when the command
is transmitted the display shows:

SW.3 UNKNOWN

This message indicates that one of the modules: A9,
A8.2, A2 or A8.3 is defective or missing.

Turn the AF gain button quite clockwise and press
the [enter] key to continue.

ICOABT61.WP1 6-7



6.4.3

6.4.3.1

Manual Test of Front Panel

All segments in the display and all annunciators
shall now switch on. Provided that none of the
messages "SW.2 UNKNOWN"or "SW.3 UNKNOWN" are
displayed, the loudspeaker will emit a short tone at
the same time.

Press the [enter] key to continue.
The display will now show:
TST. BUTTON

By pressing the keys of the Front Panel it is tested
that the activated key operate well. The display
will show a code which identifies the pressed key.
These codes are shown i table 6.1 at the end of this
chapter.

Pressing the [RS] key will cause the controller to
interrupt the test and return to primary STB mode.

Pressing the [enter] key will cause the controller

to continue with the next step in the self-test.

Automatic Self-Test
The display will now show:

TST. ACTIVE
indicating that the automatic self-test is going on.

The tests which are performed during the automatic
self-test is described in the following subsections.

Test of Assemblies Controlled by A8.1

The microprocessor on the Remote Processor A8.1
performs a test of the integrated real time clock on
the assembly.

It is tested if the Remote Module A9 is present.

Test of Assemblies Controlled by A8.2
It is tested if the Remote Module A9 and the
Frequency Standard Assembly A2 are present.

If the Remote Module A9 is not present or defective,
the test will be interrupted and continue with
display of error codes.
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Test of Assemblies Controlled by A8.3
The microprocessor on the Code Processor A8.3
performs several tests:

1. It is tested that the integrated parallel
interface/timer 68230 located on the Code
Processor Assembly A8.3 generates an interrupt
within a certain time period.

2. It is tested that the integrated multi-function
peripheral circuit 68230 located on the Code
Processor Assembly A8.3 generates an interrupt
within a certain time period.

3. It is tested that the 10kHz clock signal from
the Frequency Standard A2 interrupts the Code
Processor A8.3.

4. The primary ALE mode is selected. Then it is
tested that the 8-ary FSK Demodulator A6.1
interrupts the Code Processor A8.3 with 2mS
intervals.

It is tested if the Frequency Standard Assembly A2,
the 8-ary FSK Demodulator A6.1 and the 8-ary FSK
modulator A6.2 are present.

If one of the assemblies: A2, A5, A8.2, A8.3 or A9
is not present or defective, the test will be
interrupted and continue with display of error
codes.

Display of Error Codes.

If errors are detected during performance of the
automatic self-test, the error code of these errors
will now be displayed. Each error code must be
acknowledged by pressing the [enter] key.

The error codes are shown in table 6.2.

When the automatic self-test has finished the
display shows:

TST. END

When the [enter] key is pressed, the controller will
return to the primary STB mode.
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Table 6.1 Key codes during self-test

Key Display
FEC TST. FEC A+B
ALE TST. ALE C+D
FQH TST. E+F
BST TST. BST G+H
I(J) TST. I+J
K(L) TST. K+L
M(N) TST. M+N
o(P) TST. O+P
STB TST. STB
0(R) TST. O+R
S(T) TST. S+T
u(v) TST. U+v
- TST. - W+X
- TST. -- Y+Z
progr TST. PROGRAM
) TST. ()

C TST. CLR +1
0 TST. 0
1 TST. 1
2 TST. 2
3 TST. 3
4 TST. 4
5 TST. 5
6 TST. 6
7 TST. 7
8 TST. 8
9 TST. 9
. TST. .
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Table 6.1 Self-test fault analysis table.

Error message Description Note

NO A2 A2 not mounted or 1
defective.

NO A2 -9 A2 can not be controlled 2
from A8.3.

ERR. A2 -1 10kHz clock signal from 2

A2 or interrupt on A8.3
has failed.

NO A5 A5 not mounted or 1
defective.
NO A6.1 A6.1 not mounted or 3
defective.
NO A6.1 - 9 A6.1 can not be 3
controlled from A8.3.
ERR. A6.1 -1 The INT2-3 interrupt to 3
A8.3 has failed.
NO A6.2 A6.2 not mounted or 3
defective.
NO A8.2 A8.2 not mounted or 5
defective.
NO A8.2 - 9 A8.2 defective. 5
ERR. A8.1 -1 Real time clock has 4
failed.
NO A8.3 A8.3 not mounted or 6
defective.
NO A8.3 - 9 A8.3 defective. 6
ERR. A8.3 - 1 Timer 68230 has failed. 3
ERR. A8.3 - 2 USART and timer 68901 3
has failed.
NO A9 A9 not mounted or 4
defective.
Notes:
1. A8.2 and A9 are present and operate correctly.
2. A8.2, A8.3 and A9 is present and operate
correctly.
. A2, A8.2, A8.3 and A9 is present and operate
correctly.

A8.2 is present and operate correctly.
A9 is present and operate correctly.
A2, A8.2 and A9 are present and operate
correctly.

o O i w
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6-12

*

Table 6.3 Error

messages related to the ALE-mode

Error message

Description

ERR. SYST. SE

ERR. SYST. RX

ERR. EXT

ERR. NAME

*Remote communication between
IC4010 and SE4010 is not
operating correctly or antenna
tuner is not tuned.

*Remote communication between
IC4010 and RX4010 is not
operating correctly.

*Remote communication between
IC4010 and both RX4010 and
SE4010 is not operating
correctly.

Name of own station has not
been defined in program 66.

Errors stored
section 3).

Table 6.4 Error

in the Automatic Error Log (see

messages related to the BST-mode

Error message

Description

ERR. RX STOP

ERR. NO TLGM

ERR. REC DTE

Memory has run out during
reception.

No telegram has been recorded
or no telegram has been
received.

Memory has run out during
recording.

Table 6.5 General error and status messages

Error message

Description

ERR. MODE

ERR. SYSTEM

WAIT

Self-test is only available in
the STB-mode.

The internal communication has
failed.

A new mode has been selected
before the controller has
finished the o0ld mode. The new
mode must be selected again.
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SCHEMATICS

Introduction

This chapter contains Service Sheets for all
electrical assemblies of which the controller is
made up. With the aid of block diagrams the Service
Sheets explain the operation of functional
assemblies. Detailed theory of operation is located
opposite the schematics in the Service Sheets.
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ASSY 210843, FREQUENCY STANDARD

Service Sheet A2
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Assy 210843, Frequency Standard Configuration

The module contains a highly stable 5MHz OCXO. The output from
the OCXO is fed to a buffer where it is split in two lines
which are used for external frequency standard outputs to
SE4010 and RX4010. The 5MHz signal is also divided to a 100kHz
and a 10kHz signal. The 100kHz signal is used as timing signal
on the Demodulator Assembly A6. The 10kHz signal is used as
timing on the Microprocessor Assembly A8.3.

A circuit consisting of two latches and two Interrupt Registers
makes data communication between A8.2 and A8.3 possible.

Service Sheet A2
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Assy 210843, Frequency Standard Schematic 1

1/2. Data Buffers
Ul and U2 are used as bidirectional data buffers.

3/4. Transceiver Latches

The circuits are used to transmit data between A8.2 and A8.3.
When A8.2 wants to transmit data to A8.3 it writes a one byte
data word to the data register U3 and a one byte status word to
the status register U4. The status word indicates which kind of
data is contained in the data register. When A8.2 writes a
status word to the status register this will cause an interrupt

to A8.3.

When A8.3 receives the interrupt it will read the data in the
two registers and then answer back to A8.2 to tell that the
data have been received. A8.3 is doing this by writing to the
status register U8. This causes an interrupt back to A8.2. When
AB.2 receives the interrupt it will read the status register
and know that A8.3 has received the data.

The transmission of data the opposite way takes place in an
equal manner.

5. Address Decoder for A8.2

The circuit decodes the addresses of the databus from A8.2.
When an address is decoded the circuit will respond with an
acknowledge back to A8.2. UlO is used as a buffer for read and
write signals.

6. Interrupt Register for A8.2

The output of the D-Flip/Flop Ul6-A is set high if the level of
the clock input shifts from a low to a high level. This will
cause an interrupt to A8.2. When A8.2 receives the interrupt it
will among other things read the latch Ul7 to detect which
signal caused the interrupt. After this it will reset the
Flip/Flop by writing to address 0OAH. CR3, R3 and C33 are
inserted to prevent spikes and noise on the databus to reset
the Flip/Flop.

7. Interrupt Register for A8.3
The circuit operates in an equal manner as block 6.

8. Address Decoder for A8.3

The circuit decodes the addresses of the databus from A8.3.
When an address is decoded the circuit will respond with an
acknowledge back to A8.3.

Service Sheet A2
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Assy 210843, Frequency Standard Schematic 2

9. BMHz OCXO
This circuit is a highly stable Oven Controlled X-tal
Oscillator, which is used as time base for the timing signals.

10. Divider
U21 is coupled to divide the 5MHz signal from the OCXO to

100kHz. '

The 100kHz output is used for timing on the Demodulator
Assembly A6.

11. Divider
U22 divides the 100kHz signal to 10kHz.

The 10kHz output is used for timing on the Microprocessor
Assembly A8.3.

12. Buffers for External Oscillator Outputs

The purpose of the buffers is to convert the 5MHz signal from
the OCXO to a nearly sinewave and turn the output impedance
into 50 ohms. The two buffers are identical and constructed as
class E amplifiers followed by 10dB attenuators to improve the
voltage standing wave ratio of the following 50 ohms line. The
output level is approximately 0OdBm.

13. DC Filter
The circuit consists of chokes and capacitors which filter out

noise and hum on the supply voltages to the assembly.
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ASSY 210816, DEMODULATOR
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Assy 210816, Demodulator Assembly Configuration

The Demodulator is divided into two circuit boards. One unit
being assembly A6, one being the subassembly A6Al.

Subassembly A6Al

The Audio signal for the Demodulator A6 comes from a receiver
and is balanced. The input circuit (1) is balanced through a
transformer with the option of gain adjustment.

The level of the input signal is supervised and displayed with
three light emitting diodes in (2).

The audio signal is bandpass filtered in (3) through (10). The
bandwidth of the filters in (3)-(5)-(7)-(9) are controlled by
the microprocessor while the rest of the filters have fixed
bandwidths.

The filtered signal is frequency doubled in (11) through (18)
in order to decrease the detection time.

In order to subtract the DC-component of the signal the
frequency doubled signal is filtered in a lowpass filter (19)
through (26) which has microprocessor controlled bandwidths.

The eight signals are sampled in the measure and sample circuit
(27) through (34) before passed on to the control unit.
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Assy 210816, Demodulator Assembly Configuration

Assembly A6 (exclusive A6Al)

The eight sampled signals from the subassembly are compared in
the Largest Detect Circuit (1) through (8) in order to detect
which are active. If a signal is detected, (9) is used to
synchronize a timing circuit used for frequency hopping.

The Second tone pulse suppressor and sync generator (10)
receives a 100 kHz clock and a 20 kHz clock used to suppress
the second tone in a tone sequence when frequency hopping. The
enable of the suppression is made by the signal from (9).

The 100 kHz signal from the frequency standard is either passed
directly through the LPF clock selector (11), or divided by
two, to the lowpass filters

The clock signal for the timing system, controlling the
sampling system, is derived from the 100 kHz reference signal
in the Timing clock selector (12) by dividing by either 5 or 50
in (12).

The timing system (13) is 3 cascaded counters with two counting
lengths. One being used for Burst and Frequency hopping and one
used for ALE, FEC and Burst record.

The address and data interface (14) uses the same address both
for input and output data. Each time the module is addressed an
acknowledge pulse is generated.

The morse key input (15) is used to control the sidetone
generator. The morse key input accepts inputs, for control of
the sidetone generator and generation of telegrams, from both
an input on the rear of the module and from the front panel via
the motherboard. For replay of recorded telegrams a BURST CTL
is provided for microcomputer control of the sidetone
generator.

The sidetone amplifier (16) is a low-frequency amplifier used
to drive the speaker located in the front panel. The gain of

the amplifier is controlled by a DC-voltage from the front
panel.

The DC-voltages for the module are filtered in (17) and a - 5 V
DC is made from the - 15 V.

The sidetone generator (18) is a simple sidetone generator
controlled by the Morse key interface (15).

The sidetone is brought out on the line interface (19) for
monitor purposes.
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Assy 210818 Demodulator Subassembly Schematic 1

1. Input circuit
The AF signal from RX4010 must be fed to the LINE 1 input or

the LINE 2 input depending on the type of the receiver.

From the factory W4, W5 and W6 are all strapped between pin 1
and 2.

The input uses a resistive attenuator to decrease the
reflection on balanced input lines. The sensitivity can be
adjusted, by R8, in a range of 20 dB.

2. Level display

The input level, adjusted in the input circuit, is displayed by
3 light emitting diodes. One diode (RED) to indicate a too high
signal, one diode (GREEN) to indicate a correct signal level
and one diode (YELLOW) to indicate a too low level.

3. 2500 Hz switchable bandpass filter
The bandpass filter has a fixed center frequency of 2500 Hz and
a microprocessor controlled bandwidth between 250 and 400 Hz.

4. 2250 Hz fixed filter
The bandpass filter has a fixed center frequency of 2250 Hz<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>