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CHAPTER 1.  INTRODUCTION 
 
 
 
1.1 ABOUT TELERAD 
 
With over 40 years’ experience, TELERAD offers a very high quality range of Ground to Air 
radiocommunication equipment in the civil (VHF) or military (UHF) frequency range, as well as 
associated peripheral equipment. All this equipment is in compliance with the international standards 
in force and provides comprehensive, reliable and upgradeable system solutions. 
 
For any additional information, please contact the company at the following address: 

2, Avenue de la Butte aux Cailles, BP 302 

64603 ANGLET Cedex – France 

Telephone: +33 (0) 5 59 58 55 00 
Fax: +33 (0) 5 59 58 55 01 

e-mail: courrier@telerad.fr 
Website: www.telerad.fr 

 
A hotline may also be made available if required. Please contact the sales department.  
 
 
1.2 TARGETED USERS 
 
This document is intended for maintenance technicians who wish to install or adjust the equipment, 
put it into service and monitor it in operation. It also allows authorised personnel to carry out level 3 
operations on the equipment (repairing a sub-assembly, a PCB or a module). 

 
 

1.3 ABOUT THIS MANUAL 
 
This document is a technical manual. It contains all the required information for the start-up, 
operation, preventive and corrective maintenance of the EM9000-2G VHF or EM9010-2G UHF 
transmitter. 
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1.3.1 Manual structure 
 
This manual is structured as follows: 

 
 Chapter 1: Introduction. The first chapter gives a presentation of this document, the 

conventions used, the safety and transport instructions, the standards with which it complies, 
and traceability and legal information. 

 
 Chapter 2: Presentation. Presentation of the EM9000-2G VHF and EM9010-2G UHF 

transmitters, the available options, the compatible equipment, and of the electrical, mechanical 
and environmental characteristics. 

 
 Chapter 3: Operational description. Contains a simplified description of the operation of 

EM9000-2G  VHF and EM9010-2G UHF transmitters. 
 
 Chapter 4: Description of the equipment. Complete description of the EM9000-2G  VHF and 

EM9010-2G UHF transmitters: front and rear panel and connectors. 
 
 Chapter 5: Installation – Configuration – Commissioning. Allows mechanical installation 

and commissioning of the EM9000-2G VHF and EM9010-2G UHF transmitters. It also 
contains a comprehensive description of the jumpers and switches of the sub-assemblies. 

 
  Chapter 6: Operation. Presentation of local or remote operating principles. Details of 

hardware and software commands. 
 
 Chapter 7: Maintenance. Preventive maintenance, corrective maintenance, locating failures, 

operating procedures presented in the form of maintenance, sub-assembly disassembly / 
reassembly, verification and adjustment sheets. 

 
 Chapter 8: Parts list. List at sub-assembly level of the components of the EM9000-2G  VHF 

and EM9010-2G UHF transmitters. 
 
 Chapter 9: Plates. List of photos, mechanical, interconnection, block diagram and layout plates 

provided in the appendix. 
 
 Appendix A: Glossary: List of terms, abbreviations and acronyms used in this document. 
 
 Appendix B: EC certificate of conformity. 

 
1.3.2 Conventions used in this manual 
 

 Indicates a remark giving additional information  

 Cross-reference to a section in this manual or another document. 
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1.4 SAFETY RULES 
 
Besides the quality criteria and high performance standards retained by TELERAD in designing its 
equipment, the company also gives great importance to user safety by constantly keeping its product 
design, manufacturing and test in compliance with the safety standards in force. 
 
As such, the EM9000-2G VHF and EM9010-2G UHF transmitters comply with the current EC 
standards. To maintain this level of safety, the user must comply with the safety guidelines described 
in this manual before switching on the equipment for the first time. If these rules are not followed or 
the equipment is used for a purpose for which it is not designed (incorrect use), TELERAD cannot be 
held responsible for risks related to equipment damage or physical injury. 

 
1.4.1 Information regarding safety 
 
The equipment is designed to operate entirely safely when it is installed and used in compliance with 
the instructions for use and the general safety rules. 
The directives contained in this section explain the potential risks related to use of the equipment, and 
provide safety rules intended to reduce these risks.  
 
Scrupulously respecting the information contained in this section and the specific instructions supplied 
with the equipment enables you to protect yourself from the risks, and create a safe working 
environment. 

 
1.4.1.1 Installation requirements 
 
The equipment operates in a safe manner when it is used according to the fixed electrical magnitudes, 
and in compliance with its instructions for use. 
 
1.4.1.2 Servicing 
 
The internal components of the equipment may only be serviced by trained and qualified staff.  
Opening or removing covers bearing danger symbols or stickers exposes you to electric shocks.  
 
1.4.1.3 Ventilation 
 
The equipment’s ports and openings are intended for ventilation, and must never be blocked or 
covered. They ensure reliable operation of the product and protect it against excessive temperatures. 
Allow sufficient air circulation around the equipment, to ensure adequate cooling. Avoid direct 
exposure to radiant heat sources. 
 
1.4.1.4 Water and humidity 
 
Do not use the equipment in a humid environment. 
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PROTECTION AGAINST LIQUIDS 
In order to avoid any risk of short-circuit, fire or any other internal damage, do not spill any liquids 
inside the device, and protect it from rain and from contact with liquids of any kind.  
 

PROTECTION AGAINST METAL OBJETS 
Do not insert any metal conductors into the equipment. 
 

PROTECTION AGAINST DAMAGED CABLES OR PLUGS 
Do not use damaged cables or plugs. 

 
PRESENCE OF AN ON/OFF SWITCH 

If the device is not fitted with a mains On/Off switch, the mains cord may be considered a circuit 
breaker. In this case it must be easy to access and disconnect. 
If there is a mains On/Off switch but access to it is impractical, or when the device’s mains plug is 
fitted with a locking clamp, it is essential to add a circuit breaker in the power supply circuit, which 
can be easily accessed by the user. If the equipment is used in a Main / Stand-by type configuration, 
each item of equipment must have an independent circuit breaker. 
 

PROTECTION FROM THE ELECTRICITY NETWORK 
The electricity network powering the equipment must be protected against voltage surges (network 
variation), including those related to weather conditions (storms, lightning, etc.) 
If there is no such protection, this may result in damage to the equipment, destruction or a fire. 
 

PROTECTION AGAINST RF RADIATION 
If using TELERAD transmitter-type equipment, and in order to avoid any risk of burns by RF 
radiation or by the presence of high RF voltage when the device is transmitting: 
 

 do not unplug the antenna cable. 
 do not touch the Antenna output connector. 

 
The antenna cable must be connected or disconnected with the equipment powered off. 
 

PROTECTION OF MAINTENANCE STAFF 
Unless otherwise specified by TELERAD, the equipment must be powered off before any operations, 
with the power cord disconnected. Only certified, qualified and trained staff may open, adjust and 
replace the PCBs or equipment modules. 
Under certain conditions, dangerous voltages may remain even when the power cord is disconnected. 
In order to avoid injury, always disconnect and discharge the circuits before touching them. 

 

 When replacing a defective part, refer to the removal/reassembly sheets of this manual, 
as well as the adjustment sheets and verification sheets for the smooth functioning of 
the equipment (refer to CHAPTER 7 “MAINTENANCE”). 

 
Do not undertake repair or internal adjustment without the presence of another person capable of 
administering first aid resuscitation. 
Due to the risk of creating additional dangers, do not use substitute parts and do not make any 
unauthorised modification to the equipment. When spare parts are required, ensure that the 
maintenance staff use the spare parts specified in the maintenance manual and/or in the illustrated 
catalogue. 
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SERVICING 
Do not use the equipment in a dusty place, as dust particles can hinder its normal functioning. 

 

 To clean the equipment, refer to the maintenance and cleaning sheets of this manual 
(§ 7.4 "Maintenance and cleaning operations"). 

 
Disconnect the equipment before cleaning. Do not use liquid or aerosol cleaners. Use a damp cleaning 
cloth. 

 
TEMPERATURE 

When using TELERAD transmitter-type equipment, the radiator of the RF power amplifier module 
may reach high temperatures under certain transmission conditions. To avoid any risks of burns, do 
not touch the RF power amplifier module when the equipment is transmitting and at least for 10 
minutes after it switches to standby mode. 

 
VENTILATION 

Do not plug the holes or blades of the equipment. They allow free circulation of air and help cool 
down the system. 

 
1.4.3.4 Risks related to transportation 

 
HANDLING 

Certain equipment designed by TELERAD may be very heavy. In this case do not transport the 
equipment without using appropriate lifting devices. 

 

 Refer to the mechanical characteristics of the equipment for information on its weight. 
(§ 2.3.3 "Mechanical characteristics"). 

 
PACKAGING 

The equipment is delivered in a protective packaging. Keep this packaging for reuse when sending the 
equipment back to TELERAD. 
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1.5.4 Transportation 
 

All TELERAD products are supplied in specific protective packaging, and must be transported 
without this being modified in any manner whatsoever. 
In the event of loss, damage or breakage of the equipment during transport, please inform the transport 
company or shipping agent by a written report. 
 
1.5.5 Storage 

 
Store equipment in a cool (preferably below 30°C) and ventilated place, away from humidity, heat 
sources, naked flames, food products or drinks. Keep equipment in its original packaging until used, 
and do not pile up equipment haphazardly. 
 
1.6 CONFORMITY 
 
The EM9000-2G VHF and EM9010-2G UHF transmitters are compliant with the standards currently 
in force relating to EMC, low voltage, radiocommunication, and worker safety aspects. 

 
1.6.1 Reference directives 
 

 Electromagnetic compatibility (EMC):  
Directive 89/336/EEC amended by directives 91/263/EEC, 92/31/EEC and 93/68/EEC 
relating to electromagnetic compatibility of electrical and electronic apparatus. 
 

Associated standards: 
 EN 301 489-1 V1.8.1  (04/2008): Electromagnetic compatibility and radio spectrum matters 
(ERM). Electromagnetic compatibility (EMC) standard for radio equipment and services;  
Part 1: Basic technical requirements. 
 
EN 301 489-22 V1.3.1 (11/2003): Electromagnetic compatibility and radio spectrum matters 
(ERM). Electromagnetic compatibility (EMC) standard for radio equipment and services;  
Part 22: Specific conditions for ground-based VHF aeronautical mobile and fixed radio 
equipment. 
 

 Low voltage: 
Directive 73/23/EEC, amended by directive 93/68/EEC relating to electrical equipment 
designed for use within certain voltage limits. 
 

Associated standards: 
EN 60950-1 (2006 + A11: 2009): IT equipment – Safety –   
Part 1: General requirements. 
 

 Radiocommunication: 
Directive R&TTE 1999/5/EC relating to radio equipment and telecommunications terminal 
equipment and mutual recognition of their conformity. 
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Associated standards: 
EN 300 676-1 V1.5.1 (07/2010): Electromagnetic compatibility and radio spectrum matters 
(ERM). Ground-based VHF hand-held, mobile and fixed radio transmitters, receivers and 
transceivers for the VHF aeronautical mobile service using amplitude modulation – Part 1: 
Technical characteristics and methods of measurement. 
It covers A3E and ACARS modes of the EM9000-2G. 
 
EN 300 676-2 V1.4.1 (04/2010): Electromagnetic compatibility and radio spectrum matters 
(ERM). Ground-based VHF hand-held, mobile and fixed radio transmitters, receivers and 
transceivers for the VHF aeronautical mobile service using amplitude modulation – Part 2: 
Harmonised EN covering essential requirements under Article 3.2 of the R&TTE Directive. 
 
EN 302 617-1 V1.1.1 (01/2009): Electromagnetic compatibility and radio spectrum matters 
(ERM). Ground-based UHF hand-held, mobile and fixed radio transmitters, receivers and 
transceivers for the VHF aeronautical mobile service using amplitude modulation – Part 1: 
Technical characteristics and methods of measurement. 
It covers A3E and ACARS modes of the EM9010-2G. 
 
EN 302 617-2 V1.5.1 (10/2010): Electromagnetic compatibility and radio spectrum matters 
(ERM). Ground-based VHF hand-held, mobile and fixed radio transmitters, receivers and 
transceivers for the VHF aeronautical mobile service using amplitude modulation – Part 2: 
Harmonised EN covering essential requirements under Article 3.2 of the R&TTE Directive. 
 
EN 301 841-1 V1.3.1 (06/2010): Electromagnetic compatibility and radio spectrum matters 
(ERM). VHF air-ground Digital Link (VDL) Mode 2; Technical characteristics and methods 
of measurement for ground-based equipment – Part 1: Physical layer and MAC sub-layer. 
 
EN 301 842-2 V1.6.1 (12/2010): Electromagnetic compatibility and radio spectrum matters 
(ERM). VHF air-ground Digital Link (VDL) Mode 4; Technical characteristics and methods 
of measurement for ground-based equipment – Part 2: General description and data link 
layer. 
 
EN 300 086-1 V1.4.1 (06/2010): Electromagnetic compatibility and radio spectrum matters 
(ERM). Land mobile service. Radio equipment with an internal or external RF connector 
intended primarily for analog speech – Part 1: Technical characteristics and methods of 
measurement. 
It covers F3E mode of the device. 
 
EN 300 162-1 V1.4.1 (05/2006): Electromagnetic compatibility and radio spectrum matters 
(ERM). Radiotelephone transmitters and receivers for the maritime mobile service operating 
in VHF bands – Part 1: Technical characteristics and methods of measurement. 
It covers the maritime G3E mode of the device. 

 
EUROCAE ED-137-1 (05/2009): Interoperability Standard for VoIP ATM Components – 
Part 1: Protocol in radio equipment. 
 
EUROCAE ED-137-4 (05/2009): Interoperability Standard for VoIP ATM Components – 
Part 4: SNMP layer. 
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1.7 WARRANTY 
 
TELERAD shall not be held liable for any damage resulting from the modification of the as-delivered 
configuration. This shall include damages resulting from an accident, incorrect use, deliberate 
damages or damages due to the environment. 
Lastly, the environment for the use of TELERAD products must be compliant with the climatic 
specifications described in this manual. 
 
 
1.8 COPYRIGHT 
 

This manual is the property of TELERAD. All rights reserved. It shall not be reproduced in any 
form without the prior written permission of TELERAD. 

 2011, Telerad. All rights reserved. 
 

 

The information contained in this document is deemed to be reliable. However, 
TELERAD shall reserve the right to modify this information at any time without prior 
notice. 

 
 

1.9 REFERENCE DOCUMENTS 
 
[1] ICDFR 40600034 V1.00 Série 9000-2G 

MAINTENANCE 
Interface Control Document relating to the 
local operation and configuration link from the 
RS232 front panel interface. 

[2] ICDFR 40600035 V1.00 Série 9000-2G agent 
SNMP  

Interface Control Document relating to the 
SNMP protocol supervision link. 

[3] ICDFR 40600036 V1.00 Série 9000-2G JBUS Interface Control Document relating to the 
JBUS protocol supervision link 

[4] NMAFR 40400914 V1.05 CPV9000 
 

Maintenance instructions for the CPV9000 
transmission coupling unit. 

[5] KITGB 40700003 V1.02 9000-2G Series 
 

Procedure for software release through a Web 
server page. 
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CHAPTER 2.  PRESENTATION 
 
 
 
2.1 GENERAL 
 
The multi-mode EM9000-2G VHF and EM9010-2G UHF transmitters have been developed to fulfil 
new civil aviation voice and data transmission telecommunication requirements, firstly, in the 118-
144MHz frequency range, can be optionally extended to 112-156MHz, and secondly for military 
aviation telecommunications, in the 225-400MHz frequency range, can be optionally extended to 225-
406.1MHz with the F3E option. 
 
They have evolved significantly from the first generation of series 9000 transmitters, to respond to the 
obsolescence of certain components, and also to best adapt to technological change in terms of 
network communications. However, they remain totally compatible with them in terms of connection 
and operation. 
 
Designed for communication stations on the ground, they are a multi-mode and multi-frequency unit 
suited to various configurations, and of course support the traditional AM modulation mode (A3E). 
 
Thanks to their modular design, maintenance of the equipment, by replacing defective subsets, is 
quick and easy. 
 
There are two versions in each family of transmitters, with or without a Mains input: 
 

 EM9000A-2G: VHF version with DC and mains inputs.  
 EM9000C-2G: VHF version with DC input only. 
 EM9010A-2G: UHF version with DC and mains inputs.  
 EM9010C-2G: UHF version with DC input only. 

 
In the following, terms as optional and pending are used to present some functionalities of the 
equipment. The common meaning for those terms is: 
 
Optional: Functionality available with charge, not present by default on the radio. 
Pending: Functionality not available, but for which the hardware of the equipment has been 

planned and designed. 
 
The main characteristics of these transmitters are: 
 
Frequency range: 

 For the EM9000-2G: 118-144 MHz, optional: 112-156 MHz.  
 For the EM9010-2G: 225-400 MHz. 
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Operating modes: 
 For both VHF and UHF transmitters: 

o Voice in A3E mode, over different channel spacing (8.33 kHz or 25 kHz in VHF), 
(8.33 kHz, 12.5 kHz or 25 kHz in UHF), 

o Optional: Voice transmission in F3E mode. 
 

 For the EM9000-2G VHF transmitter only: 
o Provisions for voice transmission in G3E. 
o Provisions for data transmission in ACARS, VDL2 or VDL4 modes. 
 

 For the EM9010-2G UHF transmitter only: 
o Provisions for data transmission in UDL2 mode. 

 
Other functions: 

 Local or remote operation, 
 Remote configuration and supervision by PC (through SNMP or JBUS RS485 protocol), 
 Local configuration with Screen/Keyboard, or by ASCII/PC RS232 terminal, 
 Complete IP interface for VoIP protocol, 
 Digital processing of audio signal, 
 Built-in tests, 
 Internal protection against voltage surges, high temperatures and SWR, 
 Direct current +24VDC input for the VHF EM9000-2G transmitter and +28VDC input for the 

UHF EM9010-2G transmitter from external batteries (operation ensured between 21V and 
31V). 

 On version A, Mains input also available (takes priority over the Battery input), automatic 
switching Mains  Battery in the event of mains failure. 

 
 
2.2 PRESENTATION OF THE EQUIPMENT 
 
2.2.1 Presentation of hardware 
 
The multi-mode EM9000-2G VHF and EM9010-2G UHF transmitters are multi-module systems 
designed to be installed in a standard 19" rack, taking up a height of 3U.  
 
They both have an identical structure, made up of a mechanical chassis to which the following 
modules and PCBs are fixed: 
 

 The power supply module, located on the right side of the device. It is made up of a Mains and 
Battery monitoring and switching PCB (in all versions), and an AC/DC convertor providing 
+24VDC from the Mains (in EM9000A-2G and EM9010A-2G versions only). It is connected to 
the control PCB by a ribbon cable, and also to the VHF (EM9000-2G) or UHF (EM9010-2G) 
amplifier module by a power cord. 

 The control PCB, located at the bottom of the device. It represents the node interconnecting the 
other elements of the transmitter. 

 The Microprocessor-DSP module forming the management centre of the system, fitted on a 
mechanical support, perpendicular to the control PCB. It is connected to the control PCB by 
two more ribbon cables. 



VHF DIGITAL TRANSMITTER EM9000-2G 
UHF DIGITAL TRANSMITTER EM9010-2G 
TECHNICAL MANUAL - 40500068 V1.10 
 

CHAPTER 2
PRESENTATION

 

43001758 V1.10 23
 

 The synthesizer module supplying the carrier, installed on the same mechanical support as the 
Microprocessor-DSP module, and hence also perpendicular to the control PCB. It is connected 
to the control PCB by a fourth ribbon cable. 

 The amplifier module, VHF for the EM9000-2G, UHF for the EM9010-2G, which constitutes 
the left side of the equipment. It is also linked to the control PCB by two ribbon cables, but also 
to the power supply module by a power cord. 

 The front panel management PCB, which groups together the local commands and signals. It is 
also linked to the control PCB, by a seventh ribbon cable. 

 The display PCB that manages the Front panel Screen/Keyboard. This PCB is connected 
directly to the front panel management PCB. 

 
A removable cover protects these sub-assemblies from the environment. 
 
Functionally, each transmitter ensures: 
 

 Modulation of the voice that it receives from the controller via a radio network (VCSS), or of 
the data that it receives from the upper layer of a communication system. 

 Management of the various Human-Machine Interfaces (HMI) allowing configuration, 
operation, testing and local and remote supervision. 

 Self-monitoring. 
 
2.2.2 Presentation of software 
 
The onboard software in the multi-mode EM9000-2G VHF or EM9010-2G UHF transmitter is 
designed around a real-time multi-process kernel used by the microcontroller of the 
Microprocessor/DSP module. After reading the configuration parameters, the microcontroller 
downloads the DSP software into its memory. 

 
It is structured into a set of applications, which the aforementioned kernel manages and shares the 
resources required for them to execute correctly. These applications are themselves distributed in 2 
important hardware components: a 32-bit MOTOROLA PowerQUICC I (MPC885) microcontroller, 
and a 16-bit ANALOG DEVICE (AD2191) DSP. 
 
There are 4 applications, broken down as follows: 
 

 3 applications managed by the microcontroller: 
o Management of asynchronous serial, Ethernet and parallel links for communication with 

control components outside the transmitter, 
o Control and monitoring of the transmitter, 
o Management of the transmitter’s HMI. 

 
 2 applications managed by the DSP: 

o Management of modulation 
o Management of the CODECs. 
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2.2.3 Different versions 
 

Reference Name TLD code Description 

EM9000-2G Digital VHF transmitter 80000086 
Multi-mode VHF transmitter operating in 

A3E mode, (F3E optional). 

EM9010-2G Digital UHF transmitter 80300035 
Multi-mode UHF transmitter operating in 

A3E mode, (F3E optional). 

 
2.2.4 Sub-assemblies 
 
2.2.4.1 Sub-assemblies common to the two transmitters 
 

Reference Name TLD code Description 

PAVE41160 Front Panel 50001397 
Mechanical support for screen, 
pushbuttons and indicator lights 

CHEM41161 Chassis 50001398 
Mechanical support for PCBs and 

modules 

CTRL11217 Control PCB 51001183 

AF interface, A/D conversions, electrical 
interfaces, generation of I and Q 

modulation commands, slaving, SWR 
protection, self-protection. 

ALDC26264 
DC power supply  

(EM9000C-2G and 
EM9010C-2G versions only)

52000642 
Supply of internal DC voltage from the 

Battery input. 

MIPR11005 Programmed µP / DSP PCB 53500015 µP processing and DSP 

 
2.2.4.2 Sub-assemblies specific to the EM9000-2G 
 

Reference Name TLD code Description 

SVHF25077 VHF synthesizer 52000620 Carrier generation 

AMPV26260 VHF amplifier module 52000634 
Modulated carrier power amplifier, RF 
filter, directional coupler, demodulated 

generation of I and Q signals. 

ALIN26270 
AC/DC power supply 

(EM9000A-2G version) 
52000649 

Supply of internal 24V, Mains/Battery 
monitoring and switching. 
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2.2.4.3 Sub-assemblies specific to the EM9010-2G 
 

Reference Name TLD code Description 

SUHF25078 UHF synthesizer 52000621 Carrier generation 

AMPU26246 UHF amplifier module 52000597 
Modulated carrier power amplifier, RF 
filter, directional coupler, demodulated 

generation of I and Q signals. 

ALIN26272 
AC/DC power supply 

(EM9010A-2G version) 
52000650 

Supply of internal 28V, Mains/Battery 
monitoring and switching. 

 
2.2.5 Options 
 
2.2.5.1 EM9000-2G options 
 

Reference Name TLD code Option type Description 

ption A 
EM9000A-2G 84500142 Compulsory

Multi-mode VHF transmitter with mains 
and battery inputs. 

Option B EM9000C-2G 84500143 Compulsory
Multi-mode VHF transmitter with 
battery input only. 

 
2.2.5.2 EM9010-2G options 
 

Reference Name TLD code Option type Description 

ption A 
EM9010A-2G 84500144 Compulsory

Multi-mode UHF transmitter with mains 
and battery inputs. 

Option B EM9010C-2G 84500145 Compulsory
Multi-mode UHF transmitter with 
battery input only. 

 
2.2.6 Set of mobile plugs 
 

Reference Name TLD code Description 

JFMEM90X0-2G 
Set of EMC cables for 

EM90X0-2G 
57001018 

Set of mobile plugs and covers for 
connection of the equipment to its 

environment 
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2.2.7 Compatible equipment 
 

Reference Name TLD code Description 

RE9000-2G Digital VHF receiver 80100067 
Multi-mode VHF receiver operating in A3E 
mode, (F3E, ACARS and VDL2 optional or 

pending), in connection with the EM9000-2G 

RE9010-2G Digital UHF receiver 80100070 
Multi-mode UHF receiver operating in A3E 

mode, (F3E and UDL2 optional or pending), in 
connection with the EM9010-2G 

PCR9008 Operator Console 60000011 
Operator Console for remote operation in AM 

mode  

BNS9008 
Main / Stand-by 
Switching unit 

81400040 
Switching unit for 2 transmitters, one of which 

is a back-up for the other 

CPV9000 
2-transmitter 
coupling unit 

80700103 
Coupling unit for 2 transmitters operating on 

the same frequency 
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2.3 EQUIPMENT SPECIFICATIONS 
 
2.3.1 Electrical characteristics 
 
2.3.1.1 General characteristics 
 
Characteristics Value
Operating modes ......... : EM9000-2G VHF transmitter:  

Basic: A3E.  
Optional: F3E. 
Pending: G3E / ACARS / 
VDL2 / VDL4. 

EM9010-2G UHF transmitter: 
Basic: A3E. 
Optional: F3E. 
Pending: UDL2.  

Power supply ................ : Mains Input (version A only): 120/240VAC ±10% at 47-63 Hz. 
Battery Input (versions A and C): 
EM9000-2G VHF transmitter: +24 VDC (21-31 VDC) 
EM9010-2G UHF transmitter: +28 VDC (21-31 VDC) 

Consumption ................ : (50W 80% AM-modulated carrier, typical values) 
On +24VDC / +28 VDC Battery input: 14 A  
On 115VAC Mains input: 3.9 A  
On 230VAC Mains input: 2.2 A  

Antenna SWR .............. : Operation at nominal power until SWR of 2. 
Power reduction........... : Gradual reduction in power: 

 For an SWR > 2, 
 For a power supply module or RF amplifier module 

temperature > 70°C, 
 For a power supply voltage < 23.5VDC.  

Local maintenance ....... : Various possible means of access: 
 Front panel Screen / Keyboard 
 Maintenance Connector by RS232 port 

2 built-in Tests: continuous (CBIT) and initiated (IBIT) with results 
displayed on the local screen. 
Software update option. 
Configuration of operating parameters: Mode, Operational frequency, 
Output power, AF line sensitivity, PTT in band, DATA and JBUS 
parameters, service parameters. 
 
Measurements: Direct RF output power, RF power reflected by the antenna, 
SWR, AF input power, Power supply voltage, Temperature of VHF or UHF 
amplifier module and of Power supply module. 

Remote supervision ..... : By Ethernet connection, using SNMP protocol 
Optional: Via RS485 serial link, using JBUS protocol. 
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2.3.1.2 Specifications for the EM9000-2G 
 
2.3.1.2.1 A3E specifications 
 
Measurement conditions as per EN 300 676-1 V1.5.1 and EN 300 676-2 V1.4.1 ETSI standards. 
 
Characteristics Value
Mode ..................................................... : A3E  
Frequency range .................................. : Standard: 118-144 MHz  

Optional: Extended to 112-156 MHz. 
Frequency stability .............................. : < ±0.3 ppm (from -20°C to +55°C) 
Channel spacing................................... : 25 kHz and 8.33 kHz 
Output power ....................................... : Programmable from 2 to 50W on 50 (33 to 47dBm), 

by 0.5dB steps. 
Cyclical ratio ........................................ : 100% between -20°C and +35°C in normal power 

supply conditions. 
Tx/Rx cycle: 1min/5mins in extreme temperature 
conditions. 

Operation with multiple carriers 
(Offset frequency mode) 

Compliant with ICAO appendix 10. 
25kHz channel: Possible operation of up to 5 carriers, 
spaced by ±2.5kHz, ±4kHz,  ±5kHz, ±7.3kHz, ±7.5kHz 
and ±8kHz. 
8.33kHz channel: 2 carriers only, spaced by ±2.5kHz 

Modulation ........................................... : Type: AM-DSB/WC, 
Ratio:  85% 

Harmonic distortion (m = 85%) .......... :  3% 
Input AF level ...................................... : Adjustable from -30dBm to 0dBm, in 3dB steps. 

Maximum admissible level: +10dBm / 600. 
Regulation of compressor ................... : < 0.5dB for 30dB variation in the AF input level, at the 

compressor’s action threshold. 
AF bandwidth (Ref 1kHz) ................... : Channels at 25 kHz:  -3dB from 300-3400Hz,  

  < -40dB at 5kHz. 
Channels at 8.33 kHz:  -3dB from 300-2500Hz, 
  < -40dB at 3.2kHz. 

Adjacent Channel Power (ACP) ........ : 
(channels at 8.33 and 25kHz) 

< -70dBc. 

Spectral purity ..................................... : Harmonic lines < -36 dBm. 
Non-harmonic lines <-54 dBm. 

Wide band noise (at 1% of the carrier): < -150dBc/Hz. 
Standby/Transmission switching time: < 25ms. 
PTT protection..................................... : Programmable from 0 (deactivated) to 300s, by 5s step. 
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2.3.1.3 F3E specifications 
 
Measurement conditions as per EN 300 086-1 V1.4.1 ETSI standard. 
 

 

Note:  Do not take the following electrical characteristics into account if the F3E option 
has not been installed in the EM9000-2G transmitter. 

 
Characteristics Value 
Mode .................................................. : F3E. 
Frequency range ............................... : Standard: 118-144 MHz . 

Optional: Extended to 112-156 MHz. 
Frequency stability ........................... : < ±0.3 ppm (from -20°C to +55°C). 
Channel spacing................................ : 25 kHz. 
Output power Programmable from 7.5W to 75W on 50 (38.8dBm to 

48.8dBm), by 0.5dB steps. 
Cyclical ratio ..................................... : 100% between -20°C and +35°C in normal power supply 

conditions. 
Tx/Rx cycle: 1min/5mins in extreme temperature 
conditions. 

Modulation ........................................ : Type: FM, 
Frequency deviation: ±5.6kHz.. 

Harmonic distortion ......................... : 
(F = 5.6kHz) 

< 10%. 

Input AF level ................................... : Adjustable from -30dBm to 0dBm, in 3dB steps. 
Maximum admissible level: +10dBm / 600. 

Regulation of compressor ................ : < 0.5dB for 30dB variation in the AF input level, at the 
compressor’s action threshold. 

AF bandwidth (Ref 1kHz) ................ : > -3dB from 300-3,400Hz,  
< -40dB at 5kHz. 

Adjacent Channel Power (ACP) ..... :  -60dBc. 
Spectral purity .................................. : Harmonic lines < -36 dBm. 

Non-harmonic lines <-54 dBm. 
Wide band noise (at 1% of the carrier)  < -150dBc/Hz. 
Standby/Transmission switching time  < 25ms. 
PTT protection.................................. : Programmable from 0 (deactivated) to 300s, by 5s step. 
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2.3.1.4 Specifications for the EM9010-2G 
 
2.3.1.4.1 A3E specifications 
 
Measurement conditions as per EN 302 617-1 V1.1.1 and EN 302 617-2 V1.5.1 ETSI standards for the 
25kHz channels. 
 
Characteristics Value 
Mode ..................................................... : A3E. 
Frequency range .................................. : Standard: 225-400 MHz. 
Frequency stability .............................. : < ±0.3 ppm (from -20°C to +55°C). 
Channel spacing................................... : 25 kHz, 12.5 kHz and 8.33 kHz. 
Output power ....................................... : Programmable from 5 to 50W on 50 (37 to 47dBm), 

by 0.5dB steps. 
Cyclical ratio ........................................ : 100% between -20°C and +35°C in normal power 

supply conditions. 
Operation with multiple carriers ....... : 
(Offset frequency mode) 

In compliance with ICAO appendix 10. 
25kHz channel: Possible operation of up to 5 carriers, 
spaced by ±2.5kHz, ±5kHz, ±7.3kHz and ±7.5kHz. 
8.33kHz channel: no offset frequency mode available. 

Modulation ........................................... : Type: AM-DSB/WC, 
Ratio:  85%. 

Harmonic distortion (m = 85%) .......... :  3%. 
Input AF level ...................................... : Adjustable from -30dBm to 0dBm, in 3dB steps. 

Maximum admissible level: +10dBm / 600. 
Regulation of compressor ................... : < 0.5dB for 30dB variation in the AF input level, at the 

compressor’s action threshold. 
AF bandwidth (Ref 1kHz) ................... : Channels at 25 and 12.5 kHz: 

> -3dB from 300-3400Hz,  
 < -40dB at 5kHz. 
Channels at 8.33 kHz: 
> -3dB from 300-2500Hz, 
< -40dB at 3.2kHz. 

Adjacent Channel Power .................... : Channels at 25kHz:  -70dBc. 
Channels at8.33 and 12.5kHz:  -60dBc. 

Spectral purity ..................................... : Harmonic lines < -80 dBc. 
Non-harmonic lines <-80 dBc. 

Wide band noise (at 1% of the carrier) < -150dBc/Hz. 
PTT protection..................................... : Programmable from 0 (deactivated) to 300s, by 5s 

steps. 
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2.3.1.5 F3E specifications 
 
Measurement conditions as per EN 300 086-1 V1.4.1 ETSI standard. 
 

 

Note:  Do not take the following electrical characteristics into account if the F3E option 
has not been installed in the EM9010-2G transmitter. 

 
Characteristics Value 
Mode ..................................................... : F3E. 
Frequency range .................................. : Standard: 225-400 MHz. 
Frequency stability .............................. : < ±0.3 ppm (from -20°C to +55°C). 
Channel spacing................................... : 25 kHz and 12.5 kHz. 
Output power ....................................... : Programmable from 7.5W to 75W on 50 (38.8dBm 

to 48.8dBm), by 0.5dB steps. 
Cyclical ratio ........................................ : 100% between -20°C and +35°C in normal power 

supply conditions. 
Tx/Rx cycle: 1min/5mins in extreme temperature 
conditions. 

Modulation ........................................... : Type: FM, 
Frequency deviation: ±5.6kHz. 

Harmonic distortion (F = 5.6kHz) < 10%. 
Input AF level ...................................... : Adjustable from -30dBm to 0dBm, in 3dB steps. 

Maximum admissible level: +10dBm / 600. 
Regulation of compressor ................... : < 0.5dB for 30dB variation in the AF input level, at the 

compressor’s action threshold. 
AF bandwidth (Ref 1kHz) ................... : Channels at 12.5 and 25 kHz:: 

> -3dB from 300-3400Hz,  
 < -40dB at 5kHz. 

Adjacent Channel Power .................... : Channels at 12.5 and 25 kHz:  -60dBc. 
Spectral purity ..................................... : Harmonic lines: < -80dBc. 

Non-harmonic lines: < -110dBc beyond 5 MHz. 
Wide band noise (at 1% of the carrier): < -150dBc/Hz. 
Standby/Transmission switching time: < 25ms. 
PTT protection..................................... : Programmable from 0 (deactivated) to 300s, by 5s 

steps. 
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CHAPTER 3.  OPERATIONAL DESCRIPTION 
 
 
 
3.1 SIMPLIFIED OPERATION 
 
See Plate 46000124 EM9000-2G general diagram. 
See Plate 46000147 EM9010-2G general diagram. 
 
3.1.1 Presentation 
 
The EM9000-2G VHF transmitter is a multi-mode transmitter that can operate in A3E and F3E. In 
accordance with these modes, it performs AM and FM type modulations.  
The software and hardware resources of this equipment already allow future developments towards 
G3E, ACARS, VDL2 and VDL4 modes to be supported. In this case, the associated modulations are 
emphasized FM, AM-MSK, D8PSK and GFSK type. 
 
The EM9010-2G UHF transmitter is also a multi-mode transmitter that also operates in A3E and F3E. 
It performs AM and FM type modulations. 
Its software and hardware resources allow it to support future developments towards UDL2 mode, if 
necessary. In this case, the associated modulation is D8PSK type. 
 
In each case, the transmitter is under complete digital control (microcontroller and DSP). 
It also has two independent Ethernet ports, one to connect to a network, through the SNMP protocol, 
and the second allowing transfer of Voice over IP (VoIP). 
 
3.1.2 Architecture 
 
The EM9000-2G  and EM9010-2G transmitters are made up of 8 main PCBs and modules, each with a 
specific function: 
 
PCBs or Modules common to the 2 units: 

PAVE41160 Front Panel 
CHEM41161 Chassis 
MIPR11005 µP / DSP programmed management PCB 
CTRL11217 AF command PCB 
ALDC26264 DC/DC power supply + REAL16102 switching PCB (EM9000C-2G 

and EM9010C-2G versions)
 
PCBs or Modules specific to the EM9000-2G: 

SVHF25077 VHF synthesizer module 
AMPV26260 VHF amplifier module 
ALIN26270 AC/DC converter power supply + RALI16105 switching PCB 

(EM9000A-2G version) 
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PCBs or Modules specific to the EM9010-2G: 

SUHF25078 UHF synthesizer module 
AMPU26246 UHF amplifier module 
ALIN26272 AC/DC converter power supply + RALI16107 switching PCB 

(EM9010A-2G version) 
 
3.1.3 Functional description 
 
3.1.3.1 Front panel PCB (PAVE41160) 

 
The PAVE41160 front panel PCB first of all allows the unit’s activity to be visualised through various 
indicator lights: 
 

 Indication of the state of the power supplies (Presence of Mains and/or Battery inputs (version 
A only), device powered on), 

 Indication of status of radio (Status, Alarm, Carrier Presence, Modulation Presence, Presence of 
SWR > 2),  

 Indication of the activity of the serial links (JBUS, DATA). 
 
It also provides an "RF Test" BNC connector, and gives the option to program the transmitter’s 
operating parameters through a local screen/keyboard managed by the Display PCB, or through a 
Maintenance RS232 Sub-D connector. 
Lastly, it allows local operation of the transmitter, through the AF microphone input and headphone 
output interfaces. 
 
3.1.3.2 Chassis (CHEM41161) 

 
This ensures the mechanical cohesion of the equipment, and also serves as a support to attach all the 
PCBs and modules that make up the transmitter. Internal organisation is such that, apart from the 
Maintenance connector available from the front panel, all of the power supply, antenna, operation and 
supervision connectors are located on the rear panel of the chassis, which means the equipment can be 
connected quickly, and is easy to control remotely. 
 
3.1.3.3 µP / DSP PCB (MIPR11005) 

 
Fitted with a microcontroller and a DSP, this PCB is the core of the transmitter. The main role of the 
microcontroller is to manage the different external communication ports (serial links, Ethernet port, 
etc.), and also the HMI, and the radio in general (programming the synthesizer, internal protection, 
built-in tests). 
 
The DSP, for its part, takes charge of all modulation (AM, AM-MSK, D8PSK, FSK, GFSK) and data 
or voice encoding (ACARS, VDL2, VDL4, VoIP). 
 
 



VHF DIGITAL TRANSMITTER EM9000-2G 
UHF DIGITAL TRANSMITTER EM9010-2G 
TECHNICAL MANUAL - 40500068 V1.10 
 

CHAPTER 3
OPERATIONAL DESCRIPTION

 

43001758 V1.10 35
 

3.1.3.4 Control PCB (CTRL11217) 
 

The essential function of the CTRL11217 PCB is to protect the VHF amplifier module, through 
slaving, SWR or temperature information. 
It also contains the electrical interfaces and the connectors of the DATA and JBUS ports, as well as 
the AF interfaces, local and remote commands and information (600 AF line transformer, PTT 
management (local, remote, test), microphone input, headphone output, test commands (local and 
remote), measurements converter, information about carrier and modulation presence, management of 
internal protection (temperature, internal voltages, PTT protection, slaving voltages)). 
Lastly, it constitutes the connection node with the other sub-assemblies. 
 
3.1.3.5 VHF synthesizer module (SVHF25077) (EM9000-2G only) 

 
The SVHF25077 module synthesizes a non-modulated VHF carrier which it then supplies to the 
AMPV26260 amplifier module. 
 
3.1.3.6 UHF synthesizer module (SUHF25078) (EM9010-2G only) 

 
The SUHF25078 module synthesizes a non-modulated UHF carrier which it then supplies to the 
AMPU26246 amplifier module. 
 
3.1.3.7 VHF amplifier module (AMPV26260) (EM9000-2G only) 

 
The AMPV26260 amplifier module is mainly made up of: 
 

 Several power stages (exciter, pre-amplifier and amplifier),  
 An I/Q modulator for carrier modulation, 
 An I/Q demodulator to obtain feedback information from the slaving Cartesian loops, 
 A power filter to filter carrier harmonics, 
 Lastly, a directional coupler allowing "Direct power" and "Reflected power" type information 

to be obtained, to calculate the transmitted power, the modulation rate and the SWR. 
 
3.1.3.8 UHF amplifier module (AMPU26246) (EM9010-2G only) 

 
The AMPU26246 amplifier module has exactly the same structure as the VHF amplifier above. We 
therefore find the power stages, the I/Q modulator, the I/Q demodulator, the power filter and the 
directional coupler. 
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3.1.3.9 Uninterruptible power supply modules (ALIN26270) and (ALIN26272) 
 

Present only on the EM9000A-2G version for the ALIN26270 module, and on the EM9010A-2G 
version for the ALIN26272 module, each one takes the Mains input and converts from the AC mains 
input to an internal +24VDC (EM9000A-2G) or +28VDC (EM9010A-2G) power supply. 
Each module contains an RALI16105 (ALIN26270) or RALI16107 (ALIN26272) PCB whose role is 
to constantly monitor the "Mains" and "Battery" sources of the internal power supply, and 
automatically switch to the "Battery" source in the event of the "Mains" source being lost. If two 
sources are present, priority is given to the "Mains" source.  
In order for the transmitter to operate in the best possible conditions, this PCB also manages a 
transmitter Inhibition command, active when the source selected is "Battery" and when the input 
voltage becomes lower than 18V (Protection of batteries against a very low voltage). 
 
3.1.3.10 DC power supply module (ALDC26264) 

 
Present only in the EM9000C-2G and EM9010C-2G versions of the transmitters, this module is made 
up principally of the REAL16102 PCB, which represents a simplified version of the above 
RALI16105 or RALI16107 PCBs, associated with the rear connector. Its role is to constantly monitor 
the "Battery" source of the +VDC power supply, and to activate the transmitter inhibition command 
when this source becomes lower than 18V (Protection of batteries against a very low voltage) 
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No. Front panel component: Description: 

  ALARM light indicator 
 

This light indicator indicates an operating fault in the 
transmitter. It is on in one of the following conditions: 
 "Hardware" transmission inhibition, including the 

conditions: 
- REAL16102/RALI16105/RALI16107 PCB inhibition, if 

the power supply level drops below 19V, 
- Inhibition on PLL unlocking or RF Master Oscillator 

level too weak in the synthesizer, 
- Inhibition through external Inhibition Command 

present on the operating connector, 
 "Software" transmission inhibition, including the 

conditions:  
- DSP Alarm on Reset or on "watchdog" triggering, 
- CODEC or A/D converter or I/O expander or internal 

voltages Alarm, 
- High temperature of the AMPV26260 VHF or 

AMPU26246 UHF Amplifier module or of the 
ALIN26270 or ALIN26272 power supply module, or of 
the MIDS11216 microprocessor module. 

- PTT protection active. 
 Low or High voltage detection (cf.§ 0), 
 Change of frequency (Inhibition for 100ms), 
 Loss of direct power transmitted without SWR detected 

(< -2dB of Pn during testing, < -3dB of Pn during 
operation), 

 Loss of modulation (< 75% during testing, < 30% during 
operation), 

 Detection of operation on infinite SWR, 
 Fault detected by the built-in test, 
 Software updates in progress (Test leds running during 

the software upload). 
 

 Test RF   

pushbutton 

 
Allows a non-modulated Carrier to be generated on the 
Antenna output of the transmitter, as well as on the "RF Test" 
output. Used to measure the Carrier frequency using an 
external frequency meter. 

 

 Test RF+MOD  

pushbutton 

 
Allows a test of the transmitter to be triggered, the conditions 
of which depend on the operating mode: 
 A3E mode: Transmission of a Carrier 85% AM-

modulated by a 1kHz internal AF. 
 F3E mode: Transmission of a Carrier f = ±5.6kHz 

FM-modulated by a 1kHz internal AF. 

  SWR presence light 
indicator  

Indicates the instantaneous detection by the transmitter of an 
SWR level  2. 
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88

99
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No. Front panel component: Description: 

  STATUS light indicator Indicates the status of the transmitter and is on as soon as 
the transmitter is ready to transmit. The conditions for the 
indicator light to turn off are: 
 On/Off Command set to "OFF”. 
 "Hardware" transmission inhibition, including the 

conditions: 
- REAL16102/RALI16105/RALI16107 PCB inhibition, 

if the power supply level drops below 19V, 
- Inhibition through external Inhibition Command 

present on the operating connector, 
 "Software" transmission inhibition, including the 

conditions:  
- DSP Alarm on Reset or on "watchdog triggering, 
- Inhibition on PLL unlocking or RF Master Oscillator 

level too weak in the synthesizer, 
- High temperature of the AMPV26260 VHF or 

AMPU26246 UHF Amplifier module or of the 
ALIN26270 or ALIN26272 power supply module, 

- PTT protection active. 
 Change of operational frequency, 

  CARRIER PRESENCE light 
indicator 

Indicates that the transmitter detects a Carrier on its Antenna 
output (Detection level: Pn – 3dB during operation,    Pn – 
2dB during testing). 

  MODULATION PRESENCE 
light indicator 

Indicates that the transmitter detects a modulated Carrier on 
its Antenna output. The detection condition depends on the 
Operating mode: 
 A3E mode: modulation > 30% during operation and 75% 

during testing. 
 F3E mode: Idem. 

  TxD and  RxD for JBUS 
and DATA links light indicators 

These light indicators blink following the rhythm of the 
activity when the JBUS (J2 connector) and DATA (J5 
connector) links are transmitting and receiving data. 

 RF TEST BNC connector This connector provides a sample of the output of the 
AMPV26260 VHF or AMPU26246 UHF amplifier module. 
By connecting an external frequency meter, it is possible to 
measure its frequency, and, if necessary, to adjust its 
precision. 
Output level:  0dBm at Pn = 50W/50). 

 Jack Connector  
MICROPHONE  

Jack connector for microphone plug type ELNO JK33 (ref. 
TLD: 150 00164, PL 68-301 plug (ref. TLD: 150 00145), 
5.25 mm. diameter  
It allows the transmitter to be used from the front panel, but 
only in A3E mode. 
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4.2 DESCRIPTION OF CONNECTORS 
 
4.2.1 Front panel connectors 
 
4.2.1.1 MAINTENANCE connector 

 
 9-contact female SUB-D connector ...............DEP09S300… ...... Ref. Telerad (150 00385) 
 SUB-D 9 male contact mobile plug ...............DEP09P…….. ...... Ref. Telerad (150 00023) 
 Protective cover .............................................8630-3637A ......... Ref. Telerad (150 00152) 
 

The table below gives the list of signals available on this connector: 
 

No. I/O Signal 
Signal 

ID 
Characteristics 

No. 
Int. 

1 / Not used / / / 

2 I RxD J 
RS232 maintenance serial link: Data reception.  
Input level: 12V. 127 

3 O TxD K 
RS232 maintenance serial link: Data transmission. 
Output level: max.  15V. 128 

4 O DTR L 
RS232 maintenance serial link: Data terminal ready. 
Output level: +12V. 123 

5 I Logic ground GND1 Linked to the ground of the transmitter / 

6 I DSR M 

RS232 maintenance serial link: Data set ready. 
Input level: +9V to +12V when a RS232 terminal is 
present. 

127 

7,8,9 / Not used / / / 
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No. I/O Signal 
Signal 

ID 
Characteristics 

No. 
Int. 

14 I 
Receiver On/Off 

Information 
CL1 

Status of previous remote On/Off command, 
viewed by the receiver.  
Supplied in the form of saturated open collector to 
ground for "On". 

119 

15 I 
AF - reception 

input 
CW2 

AF - reception signal. 
See contact no. 2. 

116 

16 I 
Receiver Proper 

operation 
information 

CN1 
Indicates that the receiver is functioning normally.  
Supplied in the form of saturated open collector to 
ground for "OK". 

119 

17 I 
Information 

Call B  
BY 

Side B of a call contact, potential-free. Contact 
closed on pin no. 5 for call present. 

118 

18 O 

PTT feedback/ 
CSMA 

transmission 
request 

CI1 

In A3E or F3E mode: PTT feedback. 
In ACARS, VDL2 or UDL2 mode: CSMA 
transmission request by the associated transmitter. 
Supplied in the form of saturated open collector to 
ground for transmission (A3E, F3E), or CSMA 
transmission request (ACARS, VDL2, UDL2) 

10 

19 I 
CSMA 

transmission 
authorisation 

CK1 

In ACARS, VDL2 or UDL2 mode, indication to 
the associated transmitter that the channel is free 
for transmission.  
Supplied in the form of ground contact for 
"channel free". 

11 

20 O JBUS B inhibition DH2 
Same as pin no. 8. RS485 inverted input. 
Logical level: 0/5V. 114 

21 I 
RxD4B 

Transceiver Link 
Z2 

Transceiver Link: Data Reception -.  
RS485 inverted output. 
Logical level: 0/5V. 

115 

22 O 
Remote squelch 

command 
BN1 

Remote squelch command. 
Supplied in the form of ground contact for  
"Squelch active". 

10 

23 I Logic ground GND General ground for the equipment / 

24 O 
TxD4B 

Transceiver Link 
Q2 

Transceiver Link: Data Transmission -.  
RS485 inverted output. 
Logical level: 0/5V. 

114 

25 I Receiver presence DK 

In a Transceiver configuration, used by the 
associated transmitter to detect the presence of the 
receiver.  
Supplied in the form of ground contact for  
“Receiver present”. 

114 

 
4.2.2.5 J4 10MHz INPUT connector 
 

 Female SMA type coaxial connector. 
 Used to connect an external 10 MHz reference. 
 Level: 4 dBm ± 3dB. 
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4.2.2.6 J5 DATA connector 
 
 25-contact female SUB-D connector .............DBP-25S-500 .......  Ref. Telerad (150 00229) 
 25-contact male SUB-D mobile plug .............DBP-25P ..............  Ref. Telerad (150 00149) 
 Protective cover .............................................8630-3639A……... Ref. Telerad (150 00153) 
 

No. I/O Signal 
Signal 

ID 
Characteristics 

No. 
Int. 

1 / Not used / / / 

2 O 
TXD3 A  
serial link 

L1 
DATA link: Data Transmission+. 
RS485 not inverted output. Logical level: 0/5V. 114 

3 I 
RXD3 A  
serial link 

M1 
DATA link: Data Reception +. 
RS485 not inverted input. Logical level: 0/5V. 115 

4 O 
Serial link 
RTS3 A N1 

DATA link: Request To Send+ 
RS485 not inverted output. Logical level: 0/5V. 114 

5 I 
Serial link 
CTS3 A O1 

DATA link: Clear To Send+ 
RS485 not inverted output. Logical level: 0/5V. 115 

6 I 1PPS A P1 
Synchronisation 1 Pulse Per Second. RS485 not 
inverted output. 
Logical level: 0/5V. 

115 

7 I Ground GND General ground / 

8 O +5V digital PWR2 
Digital +5V power supply output protected by 
1.1A resettable fuse. 

 

14 O 
TXD3 B serial 

link 
L2 

DATA link: Data Transmission -. 
RS485 inverted output. Logical level: 0/5V. 114 

15 I 
RXD3 B  
serial link 

M2 
DATA link: Data Reception -. 
RS485 inverted input. Logical level: 0/5V. 115 

16 O 
Serial link 
RTS3 B N2 

DATA link: Request To Send-. 
RS485 inverted output. Logical level: 0/5V. 114 

17 I 
Serial link 
CTS3 B O2 

DATA link: Clear To Send-. 
RS485 inverted output. Logical level: 0/5V. 115 

18 I 1PPS B P2 

Synchronisation 1 Pulse Per Second. RS485 
inverted output. 
Logical level: 0/5V. 

115 

9 to 13, 
19 to 25 

/ Not used / / / 
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4.2.2.7 J7 OPERATING UNIT connector 
 
 25-contact male SUB-D connector……….DEP25P-500 ................. Ref. Telerad (150 00408) 
 25-contact female SUB-D mobile plug.….DEP25S ......................... Ref. Telerad (150 00275) 
 Protective cover ....................................... 8630-3639A ................... Ref. Telerad (150 00153) 
 

 Note:   In the following table, the first group of contacts represents the pin 
configuration for operation of a receiver in a Transceiver configuration. The 
second group of contacts represents the signals common to the transmitter and 
the receiver in a Transceiver configuration, or to the transmitter alone. The 
third group of contacts represents the pin configuration for operation of a 
transmitter. 

 The greyed-out contacts represent the minimum connection required for 
operation of the transmitter. 

 
1st group: Signals relating to a receiver, in Transceiver configuration: 
 

No. I/O Signal 
Signal 

ID 
Characteristics 

No. 
Int. 

1 I Ground GND General ground for the equipment / 

2 O 
AF+ reception 

output 
CW1 

AF+ Reception signal. Output to 600Ω 
symmetrical transformer on 2 wires (see contact 
no. 21). 
Output level programmable by the receiver: 
between –11 and +10 dBm/600Ω. 

116 

3 O Field Voltage CU1 

Direct current analog voltage whose value 
depends on the level of the signal received on the 
receiver’s antenna input. 
Level: between 1 and 3V, corresponding to a 
received level between –110dBm and +10dBm 
(0.7µV and 0.7V / 50). 

117 

5 O 
Information 

Call A 
BX 

Side A of a call contact, potential-free. Contact 
closed on pin no. 23 for call present. 

118 

19 O 
Remote squelch 

command 
BN1 

Remote squelch command. 
Ground for "Squelch inactive". 

11 

21 O 
AF-  

reception output 
CW2 

AF- reception signal. 
See contact no. 2. 

116 

23 O 
Information 

Call B  
BY 

Side B of a call contact, potential-free. Contact 
closed on pin no. 5 for call present. 

118 

28 I 
Receiver 

desensitisation 
DL 

Desensitisation command. Acts on the receiver’s 
AGC command, to desensitise it. 
Connected to ground for active command. 

11 

 



VHF DIGITAL TRANSMITTER EM9000-2G 
UHF DIGITAL TRANSMITTER EM9010-2G 
TECHNICAL MANUAL - 40500068 V1.10 
 

CHAPTER 4
PRESENTATION OF EQUIPMENT

 

43001758 V1.10 51
 

2nd group: Signals common to a transmitter and a receiver in Transceiver configuration, or to the 
transmitter alone: 
 

No. I/O Signal 
Signal 

ID 
Characteristics 

No. 
Int. 

4 O 
Tx + Rx AF 

recorder 
DM 

600Ω asymmetric AF output to recorder. 
Level: 0dBm for 80% modulation in transmission, 
30% modulation in reception. 

120 

8 I 
Tx + Rx JBUS A 

inhibition 
DH1 

In a Main/Stand-by configuration, command to 
inhibit the transmitter, and receiver of a 
transceiver configuration, that are not selected, 
with regard to JBUS commands. RS485 not 
inverted input. 
Logical level: 0/5V. 

56 

11 I 
Tx + Rx On/Off 

Command 
CM1 

In A3E mode, remote On/Off Command of the 
transmitter and receiver of a transceiver 
configuration, authorising to transmit or not, and 
to receive or not. 
Connected to ground for "On" 

11 

20 O 
Tx + Rx On/Off 

Information 
CL4 

Status of above remote On/Off command , or of 
the software On/Off command seen by the 
transmitter and receiver, in a transceiver 
configuration.  
Output on saturated open collector to ground for 
"On". 

51 

22 O 
Tx + Rx Proper 

Operation 
Information 

CN6 

Indicates that the transmitter and receiver of a 
transceiver configuration are functioning 
correctly.  
Output on saturated open collector to ground for 
"OK". 

51 

26 I 
Tx + Rx JBUS B 

inhibition 
DH2 

Same as pin no. 8. RS485 inverted input. 
Logical level: 0/5V. 

56 
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No. I/O Signal 
Signal 

ID 
Characteristics 

No. 
Int. 

18 O 
Modulation 
Information 

BT1  

Indicates that the transmitter has detected a 
modulated carrier on its antenna output. The 
detection threshold corresponds to 30% of 
modulation. 
Output on saturated open collector to ground for 
"Modulation Present". 

119 

24 O PTT feedback DQ 

Indicates the transmitter’s standby or transmission 
status. Signal in phase on switching to 
transmission, delayed by 700µs on switching to 
standby, it is used internally to command the 
antenna coaxial relay optionally present on the 
rear of the transmitter.  
Output on saturated open collector to ground for 
"Transmission". 

/ 

25 I 
Transmitter Test 
remote command 

BZ2 

Remote command allowing triggering of a 
modulated carrier transmission test. Wired in 
logical OR with the local command available on 
the front panel of the transmitter. 
Connected to ground for "Test". 

11 

27 I 
Normal power 

command 
BN2 

In a configuration with two coupled transmitters, 
in the event of failure of one of the two 
transmitters, it allows the uninhibited transmitter 
to be forced to its 50W nominal power. 
Connected to ground for "Nominal power". 

11 

29 I Logic ground GND General ground for the equipment / 

30 O 
Synthesizer Alarm 

Information 
G1 

Indicates that the SVHF25077 synthesizer module 
associated with the transmitter is unlocked or that 
the RF Master Oscillator level is too weak. 
Output on saturated open drain to ground for 
"Alarm". 

 

31 / Not used / / / 

32 I 
Remote PTT 

command 
BP 

Corresponds to the PTT command coming from 
the VCSS. 
Contact to ground for "Transmission". 

125 

33 I 
Transmission 

Inhibition  
Command 

BQ1 
Forces the transmitter into standby in all modes. 
Connected to ground for "Inhibition". 

11 

34 / Not used / / / 

36 I 
PTT protection 

locking command 
BO1 

Inhibits the PTT protection locally or remotely 
activated by software. 
Connected to ground for "PTT protection 
inhibition". 

11 

37 I Ground GND General ground for the equipment / 
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4.2.2.8 J8, J9 and J10 COAXIAL RELAY connectors 
 

 N female coaxial connectors  R161 252  Ref. Telerad (16000133) 
 N male coaxial mobile plugs  UG1185A/U   Ref. Telerad (16000047) 
 

 Note:  This relay is available as an option in two versions: 
- Option B: electromechanical relay. Ref Telerad: RECX56016, code: 58500053. 
- Option C: fast static relay. Ref Telerad: RECX56012, code: 58500046. 

 
4.2.2.9 J11 RF ANTENNA connector 
 
 N female coaxial connector  R161 252  Ref. Telerad (16000133) 
 N male coaxial mobile plug  UG1185A/U   Ref. Telerad (16000047) 
  
Allows the transmitter to be connected to an antenna through a suitable 50 coaxial cable. 
 
4.2.2.10 J12 SY OUTPUT connector 

 
Female BNC coaxial connector 
fitted on W6-equipped coaxial cable R141306  Ref. Telerad (280 01116) 

 Male BNC coaxial mobile plug  R141007  Ref. Telerad (160.00046) 
 

Used in a configuration with two coupled transmitters, it allows the RF Master Oscillator of the 
corresponding transmitter to be provided to the associated CPV9000 coupling unit. 

 
4.2.2.11 J13 SY INPUT connector 

 
 Female BNC coaxial connector 
 fitted on W7-equipped coaxial cable R141306  Ref. Telerad (280 01117) 
 Male BNC coaxial mobile plug  R141007  Ref. Telerad (160.00046) 
 
Used in a configuration with two coupled transmitters, it allows recovery of the RF Master Oscillator 
provided to the 2 transmitters by the associated CPV9000 coupling unit. 

 
4.2.2.12 J14 and J15 ETHERNET connectors 

 
 Female RJ45 connector       MODS-F-8P8C-1-S4-G-Y-TH  Ref. Telerad (150.01349) 
 Ethernet link connectors for data transfer using SNMP or VoIP protocol. 
 
4.2.2.13 J16 SWR COUPLING connector 
 
 SMB female coaxial connector  R114305  Ref. Telerad (160.00073) 
 SMB male coaxial mobile plug  R114003  Ref. Telerad (160.00095) 

 
Used in a configuration with two coupled transmitters, it allows the SWR presence information to be 
shared between the 2 transmitters associated with the CPV9000 coupling unit, in order to maintain 
balanced coupling. 
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4.2.2.14 Grounding Terminal 
 
 4mm diameter wing screw for grounding by attachment to fork. 
 
 
4.3 ELECTRICAL INTERFACES USED 
 

 

CHARACTERISTICS :
   Output voltage : -0,7V < Vs < 31V
   Output current : I < 100mA

1010

Input 33V
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I

 

  
  +24V
(21V-31V)

Input

33V

10k 9,1V

10k

Output

CHARACTERISTICS :
   Level "1" : Open input or 11V < V < 31V
   Level "0" : 0,7V < V < 7V or input pulled down
                     to ground by a resistor < 3k
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5.2.2.2 Protection by circuit breakers 
 

In order to comply with the electrical safety rules, the power supply inputs of the EM9000-2G or 
EM9010-2G transmitter must be protected by external circuit breakers. The following table indicates 
the recommended range and type of circuit breaker: 
 

Type Name Ref. Range Protection

Circuit 
breaker 

20723 18000244 1 contact + neutral 
6AAC / 220VAC 

220VAC mains input 

Circuit 
breaker 

C32H-16A-
DC-20536 

18000177 1 Contact 
16ADC / 127VDC  

+VDC battery input 

 
5.2.3 Configuration 
 
There is a default factory hardware configuration for the transmitter. 
Check that this default configuration complies with the required use, or else modify it as required 
(refer to § 5.3 “Description and configuration of jumpers and switches”). 
After installing the equipment in its location and turning it on, it is then possible to configure the 
transmitter using software. Software configuration of the transmitter applies to two categories of 
parameters:  
 

 System parameters, corresponding to the general functions of the transmitter: Transceiver 
Configuration, DATA link speed, JBUS link speed, address and Idle characters.  

 
 Operating parameters, fixing the equipment operating conditions: Mode, frequency, output 

power, AF line sensitivity, PTT-in-band (in A3E mode). 
 
The EM9000-2G or EM9010-2G transmitter can be configured using software, in four different ways: 
 

 Through the Maintenance port (refer to ICDFR 40600034 V1.00 Série 9000-2G 
MAINTENANCE), 

 Through the JBUS port (refer to ICDFR 40600036 V1.00 Série 9000-2G JBUS). 
 Through the SNMP port (refer to ICDFR 40600035 V1.00 Série 9000-2G agent SNMP). 
 Through the front panel screen / keyboard local interface (refer to § 6.3 “Local operation of 

equipment”). 
 
5.2.4 Mechanical installation 
 
The EM9000-2G or EM9010-2G transmitter is generally installed in a 19” rack, on two fixed support 
brackets.  
Four crosshead screws allow the front panel of the transmitter to be fixed to the frame of the rack. 
When the equipment is used outside a rack, it must be placed on a flat, stable, resistant, vibration-free 
surface at least 10 cm or so from the wall or any other equipment to allow free circulation of air, with 
or without a ventilation system. 
The equipment must be installed by qualified staff. 
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 Configuration 2: use of an external antenna coaxial relay, combined with a transmission/reception 
antenna. 

 
Figure 8 – Connection in transceiver configuration 2 

 

 Note : To correctly configure the transmitter about the external coaxial relay, connect an 
RS232 terminal on the front panel Maintenance connector, enter the control Login admin 
admin (administrator login), then : 

- If the relay is of electromechanical type : put a jumper between pins J1-5 and J1-6 of the 
CTRL11217 board J1 connector, then enter the RELAY ON control. 
- If the relay is of static type : enter only the RELAY OFF control (no jumper between pins 
J1-5 and J1-6 of the J1 connector on the CTRL11217 board). 

 
 
 Configuration 3: use of two separate antennas, 

 

 
Figure 9 – Connection in transceiver configuration 3 
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Parameter Range See § Comments 

Output power 33 to 47dBm/50 (2 to 
50W) in A3E and F3E. 

6.3.1.3.2 Female N connector 

Input LF line sensitivity  -30 to 0dBm, by 1dB steps 6.3.1.3.4.1 600 symmetrical 
transformer 

Mode (EM9000-2G) A3E, F3E 6.3.1.3.5 As per ICAO standards 
Mode (EM9010-2G) A3E, F3E 6.3.1.3.5 As per ICAO standards 
Frequency (EM9000-2G) 118,000-144,000 MHz  

(optional: 112-156MHz) 
6.3.1.3.6 As per ICAO standards 

Frequency (EM9010-2G) 225,000-400,000 MHz  
(optional: 225-406MHz) 

6.3.1.3.6 As per ICAO standards 

IP Parameters (Ethernet)  ETH: IP address and subnet 
mask 

6.3.1.3.7 According to user 

 

 Note:  See § 6.3.1 "Local operation through the front panel screen/keyboard interface" 
for more information. 

 
 
5.8 PRELIMINARY ADJUSTMENTS 
 
There is a preliminary adjustment to be made before putting the transmitter into operation: checking 
the accuracy of the local oscillator. 
 
This adjustment is made through software, using the front panel screen/keyboard interface  
(refer to § 7.7.4 Sheet R1: “Adjusting the local oscillator”). 
 
 
5.9 EQUIPMENT COMMISSIONING IN VoIP CONFIGURATION 
 
The commissioning  of the EM9000-2G or EM9010-2G transmitter in VoIP configuration needs to 
follow the next steps : 

 Connection to network, 
 Configuration of the network parameters, 
 Configuration of the operating mode, 
 Configuration of the SIP parameters, 
 Normal users names listing, 
 Emergency users names listing, 
 Commissioning. 

 
5.9.1 Connection to a network 
 
Transmitter’s operation in voice over IP is available only through the ETH1 J14 connector (Voice 
over IP on J15 connector not yet available). 
So, the very first step consists in connecting the transmitter to the used Ethernet network, through a 
link between a hub or a switch and the J14 connector of the transmitter. 
 
Then the equipment must be configured such a way it can operate in VoIP mode. In the following 
paragraphs, some parameters can be configured by using either the local HMI or an RS232 terminal 
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connected to the « MAINTENANCE » connector on the front panel. Some others can be configured 
only by the terminal.  
In case this terminal is used, the user must be first logged in administrator by entering the control : 

o Login admin admin. 
 
5.9.2 Configuration of the network parameters 
 
By using the local HMI or the terminal, enter the transmitter’s IP network parameters : 
Using the IHM, select the « SETUP/IP/ETH1 » menu. 
Using the terminal, enter the following controls : 
 

1. ETH1 IP control to define the IP address of the transmitter :  
o ETH1 IP 172.16.10.1  

2. ETH1 MASK control to define the subnet mask of the transmitter :  
o ETH1 MASK 255.255.0.0 

3. ETH1 GATEWAY control to define the IP address of the default gateway of the transmitter:  
o ETH1 GATEWAY 172.16.10.254  

 
5.9.3 Configuration of the operating mode 
 
Always by using the local HMI or the terminal, enter the operating mode to be Voice over IP. 
Using the HMI, select the « AUDIO/VOIP » menu. 
Using the terminal, enter the control : 

o AUDIO VOIP 
 
5.9.4 Configuration of the SIP parameters 
 
Establishing a communication link between the transmitter and a user (for example a VCSS) through 
an Ethernet network is done by generating a SIP protocol (Session Initiation Protocol) between both 
equipment. This protocol is used only for establishing a network connection between the transmitter 
and the user, and this connection is done only when initiated by the user, never by the transmitter. 
Data exchange on the network, that carry the digitalized voice as well as the PTT control will be 
realized by using a second real time protocol : the RTP protocol (Real Time Protocol). 
 
So the SIP protocol parameters must be defined during the communication setting. A difference with 
the previous parameters is that these ones are available only by using the RS232 terminal : 

1. Define the name of EM9000-2G or EM9010-2G transmitter such as the SIP user :  
o SIP USERNAME <name of the EM9000-2G or EM9010-2G> 

2. Define the SIP communication port on the transmitter side :  
o SIP PORT <port> 

 
Those parameters allow to set a SIP connection, whose the SIP URI (Uniform Resource Identifier) is 
of type : 
sip:< name of EM9000-2G/EM9010-2G>@<IP address of EM9000-2G/EM9010-2G>:Port 
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5.9.5 Normal users name listing 
 
So the SIP protocol allows establishing a communication between the transmitter and a user. In fact it 
is possible to define a list of several users able to use the transmitter resource, accessible through the 
network. These users are generally VCSS used for Air Traffic management, and are divided into two 
categories : the Normal users and the High priority users. 
This paragraph defines a users name list corresponding to the VCSS having a Normal priority, that 
can communicate with the EM9000-2G or EM9010-2G transmitter, through Adding and Suppressing 
controls. These parameters are available only by using an RS232 terminal : 
1. VCS (Voice Communication System) control for adding a Normal user :  

o VCS NORMAL ADD <name of the VCSS> 
2. VCS (Voice Communication System) control for suppressing a Normal user :  

o VCS NORMAL REM < name of the VCSS> 
3. VCS (Voice Communication System) control for suppressing all the Normal users :  

o VCS NORMAL REM 
 
5.9.6 High priority users name list 
 
This paragraph defines a users name list corresponding to the VCSS having a High priority, that can 
communicate with the EM9000-2G or EM9010-2G transmitter, through Adding and Suppressing 
controls. These parameters are available only by using an RS232 terminal : 
4. VCS (Voice Communication System) control for adding a High priority user :  

o VCS EMERGENCY ADD <name of the VCSS> 
5. VCS (Voice Communication System) control for suppressing a High priority user :  

o VCS EMERGENCY REM < name of the VCSS> 
6. VCS (Voice Communication System) control for suppressing all the High priority users :  

o VCS EMERGENCY REM 
 
5.9.7 Commissioning 
 
After the transmitter has been configured to operate in VoIP mode through the previous steps, it 
allows the reception of VoIP type frames containing the digitalized voice and PTT, that it translates to 
an analog signal for audio and a logical signal for PTT. 
 
To do that, it uses a specific Digital-to-Analog decoder, previously configured by using the CODEC 
control of the terminal :  

o CODEC G711 A law control for Europe : CODEC PCMA  
o CODEC G711 µ law control for United States : CODEC PCMU  

 
 
5.10 EQUIPMENT COMMISSIONING IN SNMP CONFIGURATION 
 
5.10.1 Presentation 
 
The radio equipments EM9000-2G and EM9010-2G include 2 Ethernet links. These ports allow to 
connect them to a IP network. So it is possible to remotely control and remotely monitor the 
equipments through an SNMP protocol. 
There are no priority between the different sources of control (Front panel, JBUS 1, SNMP), so the 
last command correctly received will be executed, whatever its origin. 
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5.10.2 SNMP protocol 
 
The equipments are compliant with the 3 versions of SNMP Protocol (v1, v2c and v3). 
 
The MIB used by the SNMP agent on the EM9000-2G  or EM9010-2G transmitter is available in the 
following file : 

 
TELERAD-EM90X02G-MIB.TXT For transmitters of 9000-2G series 

 
5.10.3 Parameters to be monitored and controlled 
 
Equipment characteristics supplies the main characteristics of the radio equipments  
mains : presence of a Power supply module 
maxFrequency : Maximum RF frequency authorized 
minFrequency : Minimum RF frequency authorized 
frequencyRange : Frequency range used (VHF/UHF) 
softIdentMidsMicro : Software version 
mibVersion : MIB version  
description : brieve description of the radio 
modelName : Radio name 
Equipment status : supplies the status of the radio equipments 
externalFan : External cooling fan 
onOffPtt : radio equipment in transmission 
inServiceTime : Time of operation since the first start 
eqptMgtMode : Local or Remote operation of the radio 
onOffControlStatus : Transmission authorized 
operationalStatus : Proper operation of the radio
Mode of operation : used to visualize and modify the operating parameters of the equipments 
power : Output power of the transmitter 
offsetChannel : Frequency offset in transmission 
frequency : RF frequency 
communicationModes : type of modulation used
Equipments configuration : used to visualize and modify the hardware configuration 
parameters 
voip : radio in VoIP mode 
lineInputSensitivity : Audio line input level in analog mode. 
pttSafetyTimeOut : PTT security enabled 
onOffControl : Enable or disable transmission. 
onOffPriorityManagement Command to enable/disable transmission controlled either by a hardware 
discrete signal or by a software one. 
Tests : used to visualize the tests reports, and run the tests on the equipments 

statusExternalCbit : External default outside the transmitter detected 
statusPowerSupply24vCbit : Power supply default detected 
statusSynthesizerCbit : Synthesizer default detected 
statusAmpxCbit : RF module default detected 
statusCtrlCbit : CTRL board default detected 
statusMidsCbit : MIDS module default detected 
statusCbit : Default detected 
statusIbit : Default detected after an Initiated Test 
triggerIbit : IBIT test initiated 
tone : Continuous test of transmission initiated (RF) 
cw : Continuous test of transmission initiated (RF+ Modulation) 
Measurements : used to make measurements on the equipments 

powerSupply24v : Power supply 
powerSupplyTemperature : Temperature of the power supply module 
rfTemperature : Temperature of the RF module 
modulationDepth : Modulation ratio in AM 
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lineLevel : Audio input level 
swr : SWR measurement 
reflectedPower : Reflected power 
forwardPower : Direct power 
Reset commands : used to reset the equipments 

resetFactorySetup : Reset the equipment with the default parameters 
resetSoftware : Restart the radio 
 
5.10.4 Equipments configuration 
 
The following parameters have to be configurated, before the equipments are used : 
 

 The Network parameters : IP Address, Subnet mask, 
 The SNMP  parameters : SNMP Port, SNMP protocol version to be used, communities (v1 

and v2c), the users and their password (v3) 
 
Parameter Default value 
SNMP Port 161 
SNMP protocol version the 3 available versions 
Read community (v1/v2c) public 
Write community (v1/v2c) private 
Read user (v3) user1 
Read password (v3) notpassword 
Write user (v3) user2 
Write password (v3) notpassword 
 
These parameters can be configurated by an RS232 terminal connected to the equipment front panel 
Maintenance connector. 
 

 Remark about SNMPv3 : The SNMP agent embedded in the radio equipments uses only 
the authentification mechanism, base on the MD5 algorithm. The cypher mechanism is not 
used. 

 
 
5.11 PROCEDURE FOR SOFTWARE UPLOAD 
 

 For more details about the procedure, please refer to the document [5] KITGB 
40700003 V1.02 9000-2G Series : Document describing the procedure for uploading 
and/or releasing the software embedded into the MIDS11216 board, through a Web 
server interface. 
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CHAPTER 6.  OPERATION 
 
 
 
6.1 PRESENTATION 
 

This chapter provides the information required for programming and operation of the EM9000-2G  
and EM9010-2G transmitters : 
 
1. Either locally: 

- via the front panel screen/keyboard, 
- via an RS232 terminal connected to the front panel Maintenance connector. 

 
2. Or remotely: 

- via the JBUS link, 
- via the SNMP link. 

 
 
6.2 COMMANDS AVAILABLE FOR OPERATION 
 
6.2.1 Local commands through the screen/keyboard interface 
 

Command Paragraph 
Main menu: Change Control to Local? 6.3.1.3.1 
   POWER: Output power 6.3.1.3.2 
   PRESET: Operation of pre-programmed channels 6.3.1.3.3 
        Select: Selection of an operating pre-programmed channel 6.3.1.3.3.1 
        Create/Modify: Creation / modification of a pre-programmed channel 6.3.1.3.3.2 
        Clear: Clearing a pre-programmed channel or all channels 6.3.1.3.3.3 
   AUDIO: Type of audio signal 6.3.1.3.4 
         Analog/Line level: Selection of an analog AF signal and its line level  6.3.1.3.4.1 
        VoIP: Selection of a Voice over IP signal 6.3.1.3.4.2 
   MODE: Choice of operating mode 6.3.1.3.5 
        A3E: carrier AM modulation 6.3.1.3.5.1 
        F3E: carrier FM modulation  6.3.1.3.5.2 
   FREQ: Selection of the operational frequency and of the offset frequency 6.3.1.3.6 
   SETUP: Configuration of the transmitter 6.3.1.3.7 
        HW Config.: Hardware configuration of the unit 6.3.1.3.7.1 
             ON/OFF: Selection of the On/Off Command 6.3.1.3.7.1.1 
             PTT TO: Selection of the PTT time-out 6.3.1.3.7.1.2 
        Display: Selection of display parameters 6.3.1.3.7.2 
              Language: Selection of display language 6.3.1.3.7.2.1 
            Brightness: Adjustment of brightness 6.3.1.3.7.2.2 
        IP: IP parameters 6.3.1.3.7.3 
             ETH1: Ethernet channel no. 1 parameters (Address and Mask) 6.3.1.3.7.3.1 
             ETH2: Ethernet channel no. 2 parameters (Address and Mask) 6.3.1.3.7.3.2 
        JBUS: JBUS no. 1 and no. 2 parameters (Address and Speed) 6.3.1.3.7.4 
        Remote ctl: Activation of remote control of the equipment 6.3.1.3.7.5 

  



CHAPTER 6 
OPERATION 

VHF DIGITAL TRANSMITTER EM9000-2G
UHF DIGITAL TRANSMITTER EM9010-2G

TECHNICAL MANUAL - 40500068 V1.10

 

74 43001758 V1.10

 

Command Paragraph 
   MAINT: Transmitter maintenance 6.3.1.3.8 
        Measures: Transmitter measurements  6.3.1.3.8.1 
        Test: Transmitter testing 6.3.1.3.8.2 
             CBIT: Transmitter continuous test (CBIT) 6.3.1.3.8.2.1 
             IBIT: Transmitter initiated test (IBIT) and viewing report 6.3.1.3.8.2.2 
        TCXO: Adjustment of frequency master oscillator  6.3.1.3.8.3 
        About: Information about the model, serial no. and software version  6.3.1.3.8.4 

 
6.2.2 Local commands through the RS232 terminal 
 
6.2.2.1 List of user commands accessible without Login 
 

Command 
Para- 
graph 

AUDIO: Selection of audio source (VOIP or ANALOG) 6.3.2 
AUDIO?: Reading the selected audio source 6.3.2 
CBIT?: Displaying the continuous testing 6.3.2 
ETH1: Channel no. 1 manual IP parameters (GATEWAY: default IP gateway, IP: IP 

address, MASK: IP subnet mask) 
6.3.2 

ETH1?: Reading channel no. 1 manual IP parameters 6.3.2 
ETH2: Channel no. 2 manual IP parameters (IP: IP address, MASK: IP subnet mask s) 6.3.2 
ETH2? : Reading channel no. 2 manual IP parameters 6.3.2 
FREQ: Programming operational frequency in MHz (xxx.xxx), and the frequency offset 

in kHz (OFFSET: ±8/±7.5/±7.3/±5/±4/±2.5/0 in VHF, ±7.5/±7.3/±5/±2.5/0 in 
UHF) 

6.3.2 

FREQ?: Reading the operational frequency, and the frequency offset (Climax) 6.3.2 
HELP?: Help menu 6.3.2 
IBIT: Launching the initiated test 6.3.2 
IBIT?: Results of the initiated test 6.3.2 
JBUS: No. 1 or no. 2 JBUS link parameters (ADDR:  Address, BAUD : Speed, IDLE: 

Idle characters) 
6.3.2 

JBUS?: Reading the no. 1 or no. 2 JBUS link parameters () 6.3.2 
LINE: Modulating AF line sensitivity (0 to -30dBm by 3dB steps) 6.3.2 
LINE?: Reading the modulating AF line sensitivity 6.3.2 
LOGIN: Equipment login 6.3.2 
MEAS?: Reading measurements 6.3.2 
MODE: Selecting operating mode (A3E, F3E) 6.3.2 
MODE?: Viewing operating mode 6.3.2 
POWER: Output power (33 (VHF) or 37 (UHF) to 47dBm by 0.5dB steps) 6.3.2 
POWER?: Reading output power 6.3.2 
PRESET-CLR: Clearing one preset channel, or all 6.3.2 
PRESET-DEF: Creation or modification of a preset channel 6.3.2 
PRESET-SEL: Selection of a preset channel for operation  6.3.2 
PRESET?: Channel no. to be consulted (1 to 128/ALL) 6.3.2 
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Command 
Para- 
graph 

PTT: PTT protection time-out (0 to 5mins by steps of 5s) 6.3.2 
PTT?: Reading the PTT protection time-out 6.3.2 
RADIO: Transmitter On/Off command (ON/OFF) and its priority (SOFT/HARD) 6.3.2 
RADIO?: Status of transmitter On/Off command and its priority 6.3.2 
RSTAT?: Status of the radio (PTT status, status of the station, status of inhibitions, 

number of startups, status of fan) 
6.3.2 

STAT?: Status of the station 6.3.2 
VER?: Embedded software versions and device type 6.3.2 

 
6.2.2.2 List of user commands accessible with administrator Login 
 
Having entered the command Login: admin admin, the previous list of commands remains valid in 
this context, to which the following list is added: 
 

Command 
Para- 
graph

CODEC : Coder/Decoder of the digitalized audio frame (PCMA : G711 A law   
      european decoder, PCMU : G711 µ law american decoder) 

6.3.2 

LEARN: Launching phase and attenuation learning 6.3.2 
LEARN?: Reading attenuation and phase learning data 6.3.2 
MAINS: Mains input presence (EM9000A-2G and EM9010A-2G versions) 6.3.2 
MAINS?: Reading whether the mains input is present or not 6.3.2 
MIC: Microphone sensitivity (1 or 100mV) 6.3.2 
MIC?: Reading the selected sensitivity of the microphone 6.3.2 
RELAY: Presence of an electromechanical relay in the transmitter (ON/OFF) 6.3.2 
RELAY?: Reading the presence of an electromechanical relay in the transmitter. 6.3.2 
RST: Restarting the transmitter (FACT/WARM) 6.3.2 
RTP: Setting RTP parameters (PORT  RTP Port no., PTTSUM: PTT summed for VoIP 

(ON/OFF), JITTER: RTP delay for VoIP (voice transmission delay)) 
6.3.2 

RTP?: Reading RTP (Real-time Transport Protocol) port parameters for VoIP 6.3.2 
SIP: Programming SIP parameters (CHECKVCS: Checking VCS during the SIP 

connection (ON/OFF), NBCON: Maximum number of SIP connections for the 
same VCS, PORT: SIP Port no. for VoIP, USERNAME: SIP username for VoIP) 

6.3.2 

SIP?: Reading SIP (Simple Internet Protocol) port parameters for VoIP. 6.3.2 
SNMP: Programming SNMP (Simple Network Management Protocol) parameters 

(PORT: SNMP Port no., RCOM: SNMP community being read, SECLVL: 
SNMP security level (0 to 10), TPORT: SNMP Trap Port no., WCOM: SNMP 
community being written) 

6.3.2 

SNMP?: Reading the SNMP link parameters 6.3.2 
TCXO: Adjustment of the Local Oscillator (1 to 255 by steps of ±1/AUTO) 6.3.2 
TCXO?: Reading the Local Oscillator adjustment value. 6.3.2 
UPLOAD: Programming the transmitter 6.3.2 
VCS NORMAL : Add (ADD) / Remove (REM) a Normal priority Voice   

       Communication System (VCS) from the list. 
6.3.2 

VCS EMERGENCY : Add (ADD) / Remove (REM) a High priority Voice   
    Communication System (VCS) from the list. 

6.3.2 

VCS?: Views the list of VCS authorised to connect. 6.3.2 
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6.2.3 Remote commands through the JBUS link 
 
6.2.3.1 Commands accessible in Read/Write : 
 

Command 
Para- 
graph 

AF line level programming (0 to 10 for 0 to -30dBm by 3dB step) 6.4.1 
Channel spacing programming in kHz 6.4.1 
IBIT test launching 6.4.1 
Offset frequency programming in kHz 6.4.1 
ON command priority (Hard/Soft) 6.4.1 
ON Soft command (Off/On) 6.4.1 
Operating frequency programming in MHz (xxx.xxx) 6.4.1 
Output power (0, 1 or 2 for 47, 44 or 41 dBm) 6.4.1 
Shuttle 6.4.1 

 
6.2.3.2 Commands accessible in Read only : 
 

Command 
Para- 
graph 

Continuous test (OK, Alarm) (status of the Alarm led) 6.4.1 
Continuous test for Synthesizer (OK, Alarm) 6.4.1 
Control of the radio (Local, Remote) 6.4.1 
IBIT test report availability (Available, Not available) 6.4.1 
IBIT test report (OK, Alarm) 6.4.1 
JBUS table read at least once 6.4.1 
Measured transmission AF line level (+10 to -30dBm) 6.4.1 
Operating mode (0 : A3E, 1 à 7 : Futur modes) 6.4.1 
Programmed output power (0, 1 or 2 for 47, 44 or 41 dBm) 6.4.1 
Shuttle 6.4.1 
Status of the active ON command (Off/On) 6.4.1 
Status of the PTT (transmission/standby) 6.4.1 
Status of the radio inhibition (not inhibited, inhibited) 6.4.1 
Status of SWR information (Present, Absent) 6.4.1 
Type of equipment (T/R, TR, RE, other) 6.4.1 
Value of channel spacing (25kHz or 8.33kHz) 6.4.1 
Value of offset frequency in kHz 6.4.1 
Value of the operating frequency in MHz (xxx.xxx) 6.4.1 
Value of power supply voltage +V= (0 to 511 for 0 to 51.1V) 6.4.1 
Value of the programmed AF line level (0 to 10 for 0 to -30dBm by 3dB step) 6.4.1 
Value of SWR (10 to 100 for SWR = 1 to 10 (10 or more = infinite SWR)) 6.4.1 

 
  



VHF D
UHF D
TECHN
 
 

430017

 

6.2.4 
 
See 
CON
 
 
6.3 
 
6.3.1 
 

The 
inter

 
6.3.1

The s
in siz
 

 
By d
link. 
the op

 

By p
chang
 

 

DIGITAL TRA
DIGITAL TRA
NICAL MANUA

758 V1.10 

Rem

the MIB 
NFIGURATIO

LOC

Loca

 front pan
rface looks l

.1 Scre
 

screen of the
ze, for which

 configu
 view the

efault, the e
Pressing any
ption to take

ressing the v
ge to local m

ANSMITTER 
ANSMITTER 
L - 40500068 V

mote comma

described
ON”. 

CAL OPERA

al command

nel screen 
ike this: 

en operating

e EM9000-2G
h each pixel c

ure and monit
e mode and t

quipment is 
y key on the
e back local c

validation k
mode: 

EM9000-2G 
EM9010-2G 

V1.10 

nds through

d in § 5

ATION OF

ds through th

/ keyboar

g 

G or EM901
can be access

tor the transm
the various o

systematica
e keyboard al
control of the

ey  on 

 

V

h the SNMP

5.10 “EQU

THE EQUI

he front pan

rd 

10-2G transm
sed and lit in

mitter locally
operating par

ally placed u
llows part of
e equipment:

the keyboar

P link 

UIPMENT 

IPMENT 

nel screen/k

mitter is a 12
ndependently

y, 
rameters. 

under remote
f the operatin
: 

rd, the scree

 

COMMISS

eyboard int

8x64 pixel O
y. It allows th

e control, thr
ng screen to

 

en displays a

 

SIONING 

terface 

OLED screen
he user to: 

rough a JBU
o be displaye

a request to 

CHAPTER 6
OPERATION

77

IN SNMP

n, 20x40mm

US or SNMP
ed, and gives

confirm the

7

P 

m 

P 
s 

e 



CHAP
OPERA

 

78 

 

By pr
scree

 

After
the eq

 

 
The 
keybo

When
 
Exa
can 

When
menu
 
Exam
 

 
 
 
 
1 – 

 
 
3 – P
valu

 

PTER 6 
RATION 

ressing the v
n displays th

r 5 minutes o
quipment aut

operating sc
oard. 

 
n a zone can 

ample of a zo
be activated

n it is activa
us and param

mple of activa

Sub-menu: 

Parameter 
ue: 

validation ke
he complete o

of inactivity,
tomatically c

creen is divi

be activated

one that  
d:  

ated, the zon
meters or to m

ated zone: 

 

ey  on t
operating me

, a standby m
changes back

ided into fu

d, it is outline

ne is display
modify a valu

V

the keyboard
enu: 

message is d
k to remote:

unctional zon

ed with a rec

yed in revers
ue if necessar

VHF 
UHF 

d, the equipm

displayed ran

nes, which a

tangle. 

se video. It w
ry. 

 
 
2 - Paramete

DIGITAL TR
DIGITAL TR

TECHNICAL

ment changes

 

ndomly on th

 

are accessed

will then be 

er: 

RANSMITTER
RANSMITTER
L MANUAL - 40

s to local m

he screen, an

d using the 

e possible to 

R EM9000-2G
R EM9010-2G
0500068 V1.10

43001758 V1.10

ode, and the

nd control of

keys on the

access sub-

0

e 

f 

e 

-



VHF D
UHF D
TECHN
 
 

430017

 

There
 

 
6.3.1

The f

The 
wrapp

The 
by wr

The 
the b
zone 

The 
top o
botto

The 
value

DIGITAL TRA
DIGITAL TRA
NICAL MANUA

758 V1.10 

e are various

Screen 

.2 Keyb
 

front panel k

 button 
ping around 

 button 
rapping arou

 button 
ottom of the
in the top le

 button 
of the screen
m right). 

 button 
e of a particu

V

ANSMITTER 
ANSMITTER 
L - 40500068 V

s types of scr

with zones th
(Ex

Paramete
(Exam

Informa
(Examp

board operat

eyboard is m

allows you t
(moves from

allows you t
und (moves f

allows you 
e screen, wra
ft). 

allows you t
n, wrapping a

allows you 
ular paramete

EM9000-2G 
EM9010-2G 

V1.10 

reens: 

hat can be ac
xample: Main

r value entry
mple: Output 

tion display 
ple: Measure

ting 

made up of 6 

to move from
m the first lin

to move from
from the last 

to move fro
apping aroun

to move from
around (mov

to either sel
er. 

ctivated: 
n menu).

 

y screen:  
power).

 

screens:  
ements).

pushbuttons

m active zone
ne to the last 

m active zone
line to the fi

om active zon
nd (moves fr

m active zone
ves from the

lect a zone t

s: 

e to active zo
line). 

e to active zo
irst line). 

ne to active 
rom the last 

e to active zo
e first zone i

that can be a

one towards 

one towards t

zone toward
zone in the 

one towards 
n the top lef

activated, or

 

 

 
 

the top of th

the bottom o

ds the right t
bottom righ

the left then
ft to the last

r to validate 

CHAPTER 6
OPERATION

79

he screen, by

of the screen,

then towards
ht to the first

n towards the
t zone in the

a change of

9

y 

, 

s 
t 

e 
e 

f 



CHAP
OPERA

 

80 

 

Lastly
modi
opera
 
6.3.1

6.3.1.
 
When
for a 
indica
Havin
keybo

 
The a
 
POW
men

PRE
and 
men

AUD
tran

CEN
cann
the O
view

Mod
sele

PTER 6 
RATION 

y, the  b
fication of a

ating screen, 

.3 Desc
 

.3.1 Main

n the EM900
few second

ates the curre
ng selected l
oard, it will t

accessible zo

WER Zone: 
nu. 

ESET Zone:
gives access

nu. 

DIO Zone: D
smitter, and 

NTRAL Zon
not be modif
OACI recom

wpoint. 

de Zone: Giv
ction menu. 

X

button allow
a parameter v

or to the pre

cription of co

n menu 

00-2G or EM
ds, then disp
ent operating
local control
then be possi

ones are the f

Allows you 

: Displays th
s to the chann

Displays the 
gives access

ne: Displays 
fied, and the 

mmendation f

ves access to

ws you to can
value. In all 
evious menu 

ommands 

M9010-2G tra
plays the ma
g parameters
of the equip

ible to select

following: 

to access the

e no. of the s
nel entry, mo

type of AF t
s to the menu

the selected 
operational f
from the 8.33

o the transmit

ncel either th
cases, pressi
in the tree st

ansmitter is p
ain operating
s. 
pment, from 
t a zone and 

e output pow

selected pres
odification a

transmitted b
u to modify t

modulation 
frequency, c
3kHz or 25kH

tter operating

VHF 
UHF 

e selection o
ing this butto
tructure. 

powered on,
g screen on 

this main sc
to modify th

wer selection 

set channel, 
nd deletion 

by the 
the AF type.

mode, which
oded as per 
Hz channel 

g mode 

DIGITAL TR
DIGITAL TR

TECHNICAL

of a zone that
on takes you

 it first launc
the front pa

creen and usi
he value. 

 

 

 
h 

 

 

RANSMITTER
RANSMITTER
L MANUAL - 40

t can be activ
u back either

ches its start
anel display

ing the keys 

R EM9000-2G
R EM9010-2G
0500068 V1.10

43001758 V1.10

vated, or the
r to the main

tup sequence
. This menu

on the local

 

 

 

 

 

0

e 
n 

e 
u 

l 



VHF D
UHF D
TECHN
 
 

430017

 

Freq
mod
the 8

Setu
men

Mai
main

 
The m
 

DIGITAL TRA
DIGITAL TRA
NICAL MANUA

758 V1.10 

q Zone: Give
dification me
8.33kHz or 2

up Zone: Giv
nus. 

int Zone: Gi
ntenance me

menu naviga

ANSMITTER 
ANSMITTER 
L - 40500068 V

es access to t
enu, coded as
25kHz chann

ves access to

ves access to
enus, includin

ation flowcha

EM9000-2G 
EM9010-2G 

V1.10 

the operation
s per the OA
nel viewpoint

o different tra

o different tra
ng the measu

art is as follo

Erre

nal frequency
ACI recomme
nt. 

ansmitter con

ansmitter tes
urements scre

ows: 

ur ! Liaison

y 
endation from

nfiguration 

st and 
een. 

n incorrecte.

m 

 

 

 

 

CHAPTER 6
OPERATION

81

 

 

 

1



CHAP
OPERA

 

82 

 

6.3.1.
 
Purp
 
Value
EM90
transm
 

V
Me

 
Proce
 

Usin
POW

Whe
the "

Usin

Pres

 
 

PTER 6 
RATION 

.3.2 "PO

ose: This me

e: The outp
000-2G VH
mitter: 

Value 
eaning P

edure: The p

ng the  
WER zone. 

en this is disp
"POWER LE

ng the  

ss the  k
V

WER" Menu

enu allows y

put power pa
HF transmitte

VHF: 33
Poutput = 33 dB

procedure to 

  o

played in rev
EVEL" menu

and  ke

key to return 

u 

ou to access 

arameter can
er and from

3 to 47 by ste
Bm (2W) to 4

access the "P

or  keys

verse video, p
u. 

ys, adjust the

to the main 

 

the paramet

n be adjuste
m 37 to 47dB

eps of 0.5 
47dBm (50W

POWER" m

s on the keyb

press the 

e reduction l

menu. 

V

VHF 
UHF 

ter to adjust t

ed from 33 t
Bm, by 0.5d

W) Poutpu

enu is as foll

board, select 

 key to en

level. 

V

DIGITAL TR
DIGITAL TR

TECHNICAL

the transmitte

to 47 dBm, 
dB steps fo

UHF: 37 to 
ut = 37 dBm (

lows: 

the 

 

ter 

 

 

RANSMITTER
RANSMITTER
L MANUAL - 40

er output pow

by 0.5dB s
or the EM90

47 by steps 
(5W) to 47d

R EM9000-2G
R EM9010-2G
0500068 V1.10

43001758 V1.10

wer. 

steps for the
010-2G UHF

of 0.5 
Bm (50W) 

0

e 
F 

 

 

 



VHF D
UHF D
TECHN
 
 

430017

 

 
6.3.1.
 
Purp
then b
 
Value
 
Para

V

 
Proce
 

Usin
PRE

Whe
the "

 
6.3.1

Purp
param
 
Value
 

Par
V

 
Proce
 

DIGITAL TRA
DIGITAL TRA
NICAL MANUA

758 V1.10 

.3.3 "PRE

ose: This m
be used to es

e: The param

ameter 
alue Sel

edure: The p

ng the  
ESET zone. 

en this is disp
"PRESET" m

.3.3.1 "PRE
 

ose: This su
meters of the

e: The param

rameter 
Value 

edure: The p

ANSMITTER 
ANSMITTER 
L - 40500068 V

ESET" Menu

menu allows 
stablish the o

meters associ

SELEC
lects a preset
from among

procedure to 

  o

played in rev
menu. 

ESET / Selec

ub-menu allo
 transmitter. 

meter associa

procedure to 

EM9000-2G 
EM9010-2G 

V1.10 

u (Preset cha

you to creat
operating par

iated with thi

CT 
t channel 
g 128. 

access the "P

or  keys

verse video, p

ct" Menu 

ows a preset 

ated with this

Ch

access the "S
 

annels)  

ate/modify/cl
rameters of th

is menu are:

CREAT
Creates or m
channel fro

PRESET" m

s on the keyb

press the 

channel num

s sub-menu i

S
hannel numbe

Select" sub-m

V

ear/select a 
he transmitte

TE/MODIFY
modifies a pr
om among 12

menu is as fol

board, select 

 key to en

mber to be se

is: 

SELECT 
er between 0

menu is as fo

V

preset chann
er. 

Y 
eset 
28. 

Re
p

lows: 

the 

ter 

 

elected, in o

001 and 128. 

ollows: 

nel. These c

CLEAR
emoves the s
preset channe

channel

 

order to fix th

CHAPTER 6
OPERATION

83

channels can

R 
pecified 

el or all 
s. 

he operating

3

n 

g 



CHAP
OPERA

 

84 

 

Pres
pres

Othe

Pres
disp

Pres
agai

Pres
"PR

 

PTER 6 
RATION 

 

ss the  k
set, the screen

erwise, using

ss the  k
plays the follo

ss the  k
in with the se

ss the  k
RESET" menu

 

V

V

V

X

key to enter t
n displays th

g the  an

key to valida
owing messa

key to confirm
elected chann

key to cancel
u: 

the "Select" m
he following 

nd  key

te the input. 
age: 

m the input. 
nel number: 

l the input. T

 

menu. If no c
message: 

ys, select a ch

A confirmat

The main m
 

The screen re

VHF 
UHF 

channel has b

hannel numb

tion screen 

menu is displa

turns to the 

DIGITAL TR
DIGITAL TR

TECHNICAL

been 

 

er. 

 

 

ayed 

 
 

RANSMITTER
RANSMITTER
L MANUAL - 40

R EM9000-2G
R EM9010-2G
0500068 V1.10

43001758 V1.100

 

 

 

 



VHF D
UHF D
TECHN
 
 

430017

 

6.3.1

Purp



 
Value
 
Para

V

 
Proce

Usin
men

Pres
is a 

Pres

Usin
valu

Pres
scre

Pres
disp

DIGITAL TRA
DIGITAL TRA
NICAL MANUA

758 V1.10 

.3.3.2 "PRE
 

ose: This sub
 a preset c
 an existin

e: The param

ameter 
Value A

edure: The p
 

ng the  
nu: 

ss the  k
creation, th

ss the  k

ng the  
ue of the Mod

ss the  k
een appears: 

ss the  k
played on the

V

V

V

V

ANSMITTER 
ANSMITTER 
L - 40500068 V

ESET / Crea

b-menu allow
channel to be
ng channel to

meters associ

MODE 
A3E or F3E 

procedure to 

and  ke

key to enter t
he screen disp

key to enter t

  o
de, Frequenc

key to valida

key to confirm
e screen again

EM9000-2G 
EM9010-2G 

V1.10 

ate/Modify" M

ws: 
e created, by 
o be modified

iated with a p

FRE
118 to 14

225 to 40

access the "S

ys, select the

the "Create/M
plays: 

the paramete

or  keys
cy and Frequ

te the param

m. The "PRE
n: 

Menu 

fixing the as
d, by changin

preset chann

EQUENCY
44 MHz in VH

 
00 MHz in UH

 

Select" sub-m

e "Create/Mo

Modify" sub-

er entry menu

s on the keyb
uency offset p

meter input. A

ESET" sub-m

ssociated par
ng the value 

el are: 

VHF.

UHF.

0, ±

0, ±

menu is as fo

odify" sub-

-menu. If thi

u: 

board, select 
parameters :

A confirmatio

menu is 

rameters,  
of one or mo

FREQUE
±2.5, ±4, ±5, 

VHF (2 t
±2.5, ±5, ±7.

(2 to 4

ollows: 

 

is 

 

 

the 

 

on 

 

 

ore of its par

ENCY OFFS
±7.3, ±7.5, ±
to 5 carriers)
3, ±7.5 kHz 
4 carriers). 

CHAPTER 6
OPERATION

85

rameters. 

SET 
±8 kHz in 
s). 
in UHF. 

 

 

 

 

 

 

5



CHAP
OPERA

 

86 

 

 
If th

Usin
valid

Usin
the v
 

Pres
disp

Pres
disp

 
 

PTER 6 
RATION 

his is a modi

ng the ,
date. The scr

ng the  
value of the 

ss the  
plays the follo

ss the 
played on the

V

V

ification, the

  and 
reen displays

  
Mode, Frequ

key to vali
owing messa

 key to c
e screen: 

e screen disp

 keys, se
s the paramet

or  key
uency or Freq

idate the inp
age: 

confirm. Th

 

V

plays: 

elect a chann
ters of the se

ys on the ke
quency offse

put. A confi

he "PRESET

VHF 
UHF 

el number, th
elected chann

eyboard, mod
et parameters

irmation scr

T" sub-menu

DIGITAL TR
DIGITAL TR

TECHNICAL

 

hen 
nel: 

 

dify 
s: 

 

een 

 

is 

 

RANSMITTER
RANSMITTER
L MANUAL - 40

R EM9000-2G
R EM9010-2G
0500068 V1.10

43001758 V1.10

 

 

 

 

 

0



VHF D
UHF D
TECHN
 
 

430017

 

6.3.1

Purp



 
Value
 
Para

V

 
 
Proce

Usin

Pres
disp

 
 

DIGITAL TRA
DIGITAL TRA
NICAL MANUA

758 V1.10 

.3.3.3 "PRE
 

ose: This sub
 a preset c
 all preset 

e: The param

ameter 
Value Nu

edure: The p
 

ng the  

ss the 
plays: 

V

ANSMITTER 
ANSMITTER 
L - 40500068 V

ESET / Clear

b-menu allow
channel to be

channels to 

meters associ

CLEAR
umber of pres

procedure to 

and  ke

 key to ent

EM9000-2G 
EM9010-2G 

V1.10 

r" Menu 

ws: 
e cleared by s
be cleared. 

iated with a p

R ONE PRE
set channel t

access the "C

ys, select the

ter the "Cle

 

specifying it

preset chann

ESET 
to be cleared

Clear" sub-m

e "Clear" sub

ear" sub-men

s number,  

el are: 

d 

menu is as fo

b-menu: 

nu. The scr

CLEAR AL
No spec

llows: 

 

een 

 

LL PRESET
cific value 

CHAPTER 6
OPERATION

87

TS 

 

 

7



CHAP
OPERA

 

88 

 

6.3.1.
 

Pres
scre

Usin
be c
exis
 

Pres
appe

Pres
disp

 
6.3.1.
 

Usin
men

Pres
conf

Pres
on th

 
 

PTER 6 
RATION 

3.3.3.1 Clear

ss the  
een displays: 

ng the  
cleared. The 
sting channel

ss the  
ears: 

ss the 
played on the

3.3.3.2 Clear

ng the 
nu. The scree

ss the  
firmation scr

ss the  k
he screen ag

V

V

V

V

V

ring a single c

key to enter

and  ke
only numbe

ls: 

key to vali

 key to c
e screen again

ring all chann

 and  
en displays: 

key to ent
reen appears

key to confirm
gain: 

channel 

r the "Clear 

eys, select th
ers proposed

idate the inp

confirm. Th
n: 

els 

keys, select 

ter the "Clea
: 

m. The "PRE

 

one preset" 

he number of
d by the tran

put. A confi

he "PRESET

t the "Clear 

ar all preset

ESET" sub-m

VHF 
UHF 

sub-menu. T

f the channe
nsmitter are 

irmation scr

T" sub-menu

all Presets"

ts" sub-men

menu is displ

DIGITAL TR
DIGITAL TR

TECHNICAL

The 

 

l to 
the 

 

een 

 

is 

 

 sub-

 

u. A 

 

layed 

 

RANSMITTER
RANSMITTER
L MANUAL - 40

R EM9000-2G
R EM9010-2G
0500068 V1.10

43001758 V1.10

 

 

 

 

0



VHF D
UHF D
TECHN
 
 

430017

 

6.3.1.
 
Purp
 
Value
 

V

M

 
Proce
 

Usin
AUD

Whe
the "

 
 

DIGITAL TRA
DIGITAL TRA
NICAL MANUA

758 V1.10 

.3.4 "AUD

ose: This me

e: The value

Value 

Meaning 

edure: The p

ng the  
DIO zone. 

en this is dis
"AUDIO" m

ANSMITTER 
ANSMITTER 
L - 40500068 V

UDIO" menu 

enu allows th

es of the para

form of an a

It is availa

procedure to 

  o

splayed in rev
menu. 

EM9000-2G 
EM9010-2G 

V1.10 

he type of mo

ameter associ

ANALOG

The AF is s
analog voltag

ground. 
able on the J

connector.

access the "A

or  keys

verse video, 

 

odulating AF

iated with th

G 

supplied in th
ge centred on

 operating J7
 

AUDIO" me

s on the keyb

press the 
V

F supplied to

he AF type ar

he 
n 

The
transm
data fr

It is ava

enu is as follo

board, select 

 key to en
V

o the transmit

re: 

V
e AF is digita

mitter. It is su
ame in the V
ailable on on

EthernJ15 

ows: 

the 

 

nter 

 

tter to be sel

VoIP 
ally received

upplied in the
VoIP network
ne or other of
net connector

CHAPTER 6
OPERATION

89

ected. 

d by the 
e form of a 
k protocol. 
f the  or J14
rs. 

 

 

9



CHAP
OPERA

 

90 

 

6.3.1
 
Purp
transm
 
Value
 

M
 
Proce
 

Pres
The 
tran

Usin
AF: 

Pres
appe

 
6.3.1
 
Purp
Value
Proce
 

Usin
scre

Pres
appe

 

PTER 6 
RATION 

.3.4.1 "AU

ose: This m
mitter input: 

e: The value

Value 
Meaning 

edure: The p

ss the  
 screen displ
smitter input

ng the  
 

ss the 
ears with the

.3.4.2 "AU

ose: This me
e: No associ
edure: The p

ng the 
een displays: 

ss the  
ears with the

V

V

V

UDIO/ANAL

enu allows t

es of the para

From 

procedure to 

key to ente
lays the entr
t: 

and  ke

 key to va
e AF level di

UDIO/VOIP" 

enu allows th
ated paramet

procedure to 

 and  

key to vali
e indication "

OG" Menu

the type of a

ameter associ

LINE LE
0 to -30dBm

access the "A

er the "AUD
ry parameter 

eys, select th

lidate the in
splayed "-12

Menu 

he type of Vo
ter. 
access the "A

keys, select

idate the sel
"Voip": 

 

analog AF to

iated with th

EVEL IN 
m by steps of 

AUDIO/AN

DIO/ANALO
for the AF 

he desired va

nput. The o
2dBm": 

oIP AF, from

AUDIO/VO

t the "VOIP

lection. The

VHF 
UHF 

o be selected

he input AF le

f 3dB. 

ALOG" men

OG" sub-me
line level at 

alue of the in

operating me

m one of the E

IP" menu is 

P" sub-menu.

 operating m

DIGITAL TR
DIGITAL TR

TECHNICAL

, as well as i

evel are: 

nu is as follow

enu. 
the 

 

nput 

 

enu 

 

Ethernet cha

as follows: 

The 

 

menu 

 

RANSMITTER
RANSMITTER
L MANUAL - 40

its level, exp

ws: 

annels, to be 

R EM9000-2G
R EM9010-2G
0500068 V1.10

43001758 V1.10

pected at the

 

 

 

selected. 

0

e 



VHF D
UHF D
TECHN
 
 

430017

 

6.3.1.
 
Purp
adopt
 
Value
 

M
 


 
Bein
 

M

 

 
Proce
 

Usin
the M

Whe
ente
 

 
6.3.1
 

Pres
appe

 
 

DIGITAL TRA
DIGITAL TRA
NICAL MANUA

758 V1.10 

.3.5 "MO

ose: This m
ted. 

e: The value

Value 
Meaning 

 Note:
Sever
statio

ng developed

Value 
Meaning 

edure: The p

ng the  
Mode zone. 

en this is di
er the "MOD

.3.5.1 Selec

ss the  k
ears with the

V

ANSMITTER 
ANSMITTER 
L - 40500068 V

ODE" Menu 

menu allows 

es of the para

A3E
AM Modula

:  
ral analog or
on, but are no

d : 

ACARS 
AM-MSK 
Modulation 

procedure to 

  

isplayed in r
E" menu. 

ction of A3E

key to valid
e indication "

EM9000-2G 
EM9010-2G 

V1.10 

the selected

ameter associ

E 
ation  FM

r digital mod
ot available f

VD
D8PSK
Modul

access the "M

or  key

reverse vide

E mode 

ate the selec
"A3E" in the 

 

d modulatio

iated with th

F3E (option
M Modulatio

dulation mod
for the mome

P

DL2 
K 
lation 

MODE" men

ys on the ke

eo, press the

ction. The op
 central zone

on mode for

he mode are:

nal) 
on  

des are being
ent. 

Pending : 

Value 
Meaning 

nu is as follo

yboard, sele

e  key t

perating men
e: 

V

r operation o

g developed o

G3E
Emphasiz
FM Modu

ows: 

ct 

 

to 

 

nu 

 

of the transm

or are pendin

E 
zed 
ulation 

GF
Mo

CHAPTER 6
OPERATION

91

mitter to be

ng on the 

VDL4 
FSK 
odulation 

 

 

 

1

e 



CHAP
OPERA

 

92 

 

 
6.3.1
 

Usin
"F3E

Pres
appe
 

 
6.3.1

The
the f

 
 

PTER 6 
RATION 

.3.5.2 Selec

ng the  
E" zone. 

ss the  
ears with the

.3.5.3 Selec
 

se modes ar
following sc

V

ction of F3E

  

key to vali
e indication "

ction of ACA

re being dev
reen being d

E mode 

or  key

idate the sel
"F3E" in the 

ARS or VDL

veloped. Sele
displayed. 

 

ys on the key

lection. The
central zone

L2 modes 

ecting one o

VHF 
UHF 

yboard, selec

 operating m
e: 

of them resul

DIGITAL TR
DIGITAL TR

TECHNICAL

ct the 

 

menu 

 

lts in 

 

RANSMITTER
RANSMITTER
L MANUAL - 40

R EM9000-2G
R EM9010-2G
0500068 V1.10

43001758 V1.100



VHF DIGITAL TRANSMITTER EM9000-2G 
UHF DIGITAL TRANSMITTER EM9010-2G 
TECHNICAL MANUAL - 40500068 V1.10 
 

CHAPTER 6
OPERATION

 

43001758 V1.10 93
 

6.3.1.3.6 "FREQ" Menu 
 
Purpose: This menu allows the transmitter’s operational frequency to be entered. This must comply 
with the ICAO recommendation, Appendix 10, relating to coding of frequencies as a function of the 
operating channel widths and the modulation mode. 
 

Equipment Frequency band Modulation mode Channel width 

EM9000-2G VHF 
A3E 8.33kHz and 25kHz 
F3E 25kHz 

EM9010-2G UHF 
A3E 8.33kHz, 12.5kHz and 25kHz 
F3E 12.5kHz and 25kHz 

 
Value: The first table below describes the possible frequency values for the 1st one hundred kHz of the 
VHF range, and the second for the 1st one hundred kHz of the UHF range. This rule will then be 
applicable for all the other frequencies of the respective bands: 
 

VHF frequency coding for 
25kHz channel 

VHF frequency coding for 
8.33kHz channel 

Operational frequency (in 
MHz) 

118.000 118.005 118,00000 
 118.010 118,00833 
 118.015 118,01666 

118.025 118.030 118,02500 
 118.035 118,03333 
 118.040 118,04166 

118.050 118.055 118,05000 
 118.060 118,05833 
 118.065 118,06666 

118.075 118.080 118,07500 
 118.085 118,08333 
 118.090 118,09166 
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6.3.1.3.7 "SETUP" Menu 
 
Purpose: 
This menu allows configuration of the transmitter parameters not directly linked to the main operating 
menu. The base "SETUP" menu is itself broken down into several sub-menus, each dedicated to a 
particular set of parameters. 
 
Value: The values of the sub-menus associated with the "SETUP" menu are: 
 

Value HW CONFIG. DISPLAY 

Meaning 
Allows the "On/Off Command" and "PTT 

security" parameters to be accessed 

Allows the menu "display language" and 
screen "brightness" adjustment to be 

accessed 
 

Value IP JBUS REMOTE CTL 

Meaning 
Allows the "Internet access 
configuration" parameters 

to be accessed 

Allows the "JBUS 1 and 
2 links configuration" 

parameters to be accessed 

Allows the "Equipment 
remote control" 

parameter to be accessed 
 
6.3.1.3.7.1 "SETUP / HW Config." Menu 
 
Purpose: The purpose of this menu is to specify: 

 The parameters related to the transmitter "On/Off command", on the one hand, 
 The PTT security time-out, on the other. 

 
Value: The parameters associated with the "HW CONFIG." menu are: 
 

Value ON/OFF PTT TO 

Meaning 

Allows the transmitter software 
"On/Off Command" to be activated or 

deactivated, and the priority to be 
selected. 

Allows the duration of the PTT command 
to be fixed before activation of protection. 
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6.4 REMOTE OPERATION OF EQUIPMENT 
 
6.4.1 Remote operation through the JBUS link 
 
The JBUS interface allows the transmitter to be supervised from a remote Master Supervisor, through 
a RS485 type electrical interface. 

 

 Refer to § 4.2.2 "Rear panel connectors – J2 Supervision connector", for the pin 
configuration of the 9-contact JBUS interface SUB-D connector.  

Refer to § 6.2.3 "Remote commands through the JBUS link", to obtain the list of remote 
commands available from the rear panel JBUS connector. 

 For the details of the JBUS tables available to read and available to write, refer to the 
document [3] ICDFR 40600036 V1.00 Série 9000-2G JBUS: Interface Control 
Document relating to the JBUS protocol supervision link. 

 
6.4.2 Remote operation through the SNMP link 
 
The SNMP interface allows the transmitter to be supervised from a networked Supervisor, through an 
Ethernet type electrical interface. 

 

 Refer to § 4.2.2 "Rear panel connectors – J14 and J15 Ethernet connectors", for the pin 
configuration of the RJ45 interface connectors.  

Refer to § 0 "Remote commands through the JBUS SNMP", to obtain the list of remote 
commands available from the rear panel RJ45 connectors. 

 For details of the commands accessible through the SNMP protocol, refer to the 
document [2] ICDFR 40600035 V1.00 Série 9000-2G agent SNMP : Interface 
commands document relating to the SNMP protocol supervision link. 
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7.1.3.2 Corrective maintenance operations 
 

Corrective maintenance involves the replacement of the defective PCBs after a fault has been detected. 
Faults may be detected in a number of ways: 

 Equipment operation is impossible, 
 Front panel alarm indicator light, 
 IBIT and CBIT built-in tests, 
 Detection of fault by supervision. 

 
To access the transmitter’s internal PCBs or modules, be sure first of all to cut the DC power supply 
with the front panel On/Off switch, then cut the mains power supply with the rear panel On/Off switch 
(for EM9000A-2G and EM9010A-2G versions), then gently disconnect the various connectors from 
the rear panel. Then slide out the equipment on the support guides, place it on a clean flat surface, and 
unscrew the top cover. 
The following guide sheets give the disassembly and reassembly procedures for PCBs or modules. 

 

 Generally speaking, before equipment is ever opened for operations, comply with the 
electrical safety rules indicated in § 1.4.3.2  “ELECTRICAL RISKS”. 

 
 
7.2 ELEMENTS FOR MAINTENANCE HELP 
 
Most of the transmitter’s PCBs or modules have indicator lights representing the logic state of the 
signals; they provide information about their validity. 
 
7.2.1 ALIN26270 or ALIN26272 power supply module 
 
No indicator lights for RALI16105 or RALI16107 PCBs. 
 
7.2.2 CTRL11217 control and management PCB 
 
The following table indicates the indicator lights present on the PCB and their meaning: 
 

Indicator 
light 

Meaning On 

S1 
Yellow light indicating validation of PDIR and PRFL info Not valid 

DS2 Red light indicating cut-off of the I channel Cut-off 
DS3 Red light indicating cut-off of the Q channel Cut-off 
DS4 Green light indicating presence of +3.3V internal voltage Present 
DS5 Green light indicating presence of +5V internal voltage Present 
DS6 Green light indicating presence of +V= internal voltage Present 
DS7 Green light indicating presence of +15V internal voltage Present 
DS8 Green light indicating presence of -15V internal voltage Present 
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7.2.3 MIPR11005 microcontroller and DSP PCB 
 
The following table indicates the indicator lights present on the PCB and their meaning: 
 

Indicator 
light 

Meaning On 

S1 
Red light indicating µC "Hardware Reset" Reset 

DS2 Red light indicating DSP_RESET# DSP Reset Reset 
DS3 Green light indicating operation on external 10MHz Present 
DS4 Green light indicating activity on µC data bus Busy 
DS5 Green light indicating TxD activity on the µC SCC2 link Active 
DS6 Green light indicating TxD activity on the µC SCC3 link Active 
DS7 Green light indicating TxD activity on the µC SCC1 link Active 
DS8 Green light indicating TxD activity on the µC SCC4 link Active 

 
7.2.4 PAVE41160 front panel PCB 
 
The indicator lights present on the PCB are those visible on the front panel. 
See § “Presentation of front panel”. 
 
7.2.5 SVHF25077 or SUHF25078 synthesizer modules 
 
The following table indicates the indicator lights present on the PCB and their meaning: 
 

Indicator 
light 

Meaning On 

DS1 Red light indicating MN3 PLL Fop alarm Alarm 
DS2 Green light indicating locked MN9 10MHz PLL OK 

 
7.2.6 AMPV26260 VHF or AMPU26246 UHF Amplifier modules 
 
No indicator lights present on the amplifier modules. 
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7.3 FAULT LOCALISATION 
 
The fault can be quickly located in the PCBs or modules using the test menu available on the front 
panel HMI (See § 6.3.1.3.8.2.1 “Maint/Test/CBIT”). 
The report analysis specifies the faulty PCB(s) or module(s): 

 
 The first page gives the status of the following PCBs and modules: 

o The transmission function as a whole: OK or DEF. 
o The MIPR11005 microcontroller/DSP PCB: OK or DEF. 
o The CTRL11217 control PCB: OK or DEF. 
o The AMPV26260 or AMPU26246 amplifier module: OK or DEF. 

 
 The second page gives the status of the following PCBs and modules: 

o The SVHF25077 or SUHF25078 synthesizer module: OK or DEF. 
o The ALIN26270 (EM9000A-2G version) or ALIN26272 (EM9010A-2G version) or 

ALDC26264 (EM9000C-2G and EM9010C-2G versions) power supply module: OK or 
DEF. 

o The PS module (Power Supply) : OK or DEF. 
o The ENV. Condition (Environment outside the equipment) : OK or DEF. 

 
 
7.4 MAINTENANCE AND CLEANING OPERATIONS 
 
7.4.1 Frequency table 
 

Operations Frequency 

Cleaning the equipment Annually 

 
7.4.2  Maintenance operations directory 
 
Sheet E1:  Cleaning the equipment. 
 
7.4.3  List of required tools 
 
 Dry cloth. 
 Cleaning brush. 
 Computer equipment cleaner. 
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7.4.4 E1 guide sheet 
 
EQUIPMENT: MAINTENANCE SHEET 
 VHF DIGITAL TRANSMITTER 
 UHF DIGITAL TRANSMITTER 

E1
Folio 1/1

SCOPE: 
Cleaning the equipment. 

Staff: 
1st and 2nd lines

 
SAFETY INSTRUCTIONS: 
 Power off the equipment. 
 The person handling the equipment must be equipped with a ground bracelet. 
 
PROCEDURE: 
1) Gently disconnect the various connectors from the rear panel of the transmitter. 
2) If the equipment is installed in a rack, remove it from the rack, and place it on a clean flat surface. 
3) Using a dry cloth, remove all traces of dust on the top cover (and possibly the bottom cover), as 

well as on the front and rear panels. 
4) Using a brush, clean the contacts of the various front and rear panel connectors. 
5) If necessary, replace the equipment in the rack, then connect all the connectors. 
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7.5.5 D1 guide sheet 
 
EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 D1
Folio 1/2

SCOPE: 
Disassembly / Reassembly of AMPV26260 VHF or AMPU26246 UHF 
amplifier module 

Staff: 
1st and 2nd lines

SAFETY INSTRUCTIONS: 
 Refer to § 7.5.4 ”General note regarding disassembly of PCBs or modules”. 
 
 
DISASSEMBLY PROCEDURE: 
 
1) Gently disconnect the various connectors from the rear panel of the transmitter. 
 
2) If the equipment is installed in a rack, remove it from the rack, and place it on a clean flat surface. 

 
3) Using the Phillips screwdriver, remove the top cover (11 screws). 
 
4) Disconnect the 2 Subclic connectors corresponding to the master oscillator for one (CX91365 

cable, J22 connector), and to the RF test for the other (CX92135 cable, J16 connector). 
 

5) Disconnect the 14-contact CTRL/HF1 ribbon cable linking to the CTRL11217 PCB (CY96268 
cable, J18 connector). 

 
6) Disconnect the 20-contact CTRL/HF2 ribbon cable linking to the CTRL11217 PCB (CY91326 

cable, J19 connector). 
 

7) Disconnect the 6-contact RALI/HF power supply cable (J20 connector) linking to the RALI16105 
PCB (EM9000A-2G version), the RALI16107 PCB (EM9010A-2G version), or the REAL16102 
PCB (EM9000C-2G and EM9010C-2G versions). 

 
8) Using the Phillips screwdriver, unscrew the:  

- 2 screws attaching the module to the front panel, 
- 1 screw attaching the module to the top of the chassis, 
- 4 screws attaching the module to the bottom of the chassis, 
- 3 screws attaching the module to the rear of the chassis, 

 
9) Remove the complete AMPV26260 or AMPU26246 module (PCBs + shielding + radiator). 
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EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 D1
Folio 2/2

SCOPE: 
Disassembly / Reassembly of AMPV26260 VHF or AMPU26246 UHF 
amplifier module 

Staff: 
1st and 2nd lines

REASSEMBLY PROCEDURE: 
 
1) Place the AMPV26260 or AMPU26246 module to be installed in its location, on the left side of 

the transmitter, starting by putting the antenna output N connector in place. 
 
2) Using the Phillips screwdriver, tighten the: 

- 3 screws attaching the module to the rear of the chassis, being sure to align the attachment 
holes properly, 

- 4 screws attaching the module to the bottom of the chassis, 
- 1 screw attaching the module to the top of the chassis, 
- 2 screws attaching the module to the front panel, 

 
3) First reconnect the ribbon cables linking to the CTRL11217 PCB (CY96268 cable to J18 

connector and CY91326 cable to J19 connector). 
 
4) Then reconnect the 2 Subclic connectors corresponding to the master oscillator and the RF test 

output, being sure to keep them lined up and pushed back in straight (CX91365 cable to J22 
connector and CX92135 cable to J16 connector). 

 
5) Reconnect the power supply cable. 

 
6) Lastly, screw the top cover back on (11 screws). 

 
7) Replace the transmitter in the rack if necessary, then gently reconnect the various connectors on 

the rear panel of the transmitter. 
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7.5.6 D2 guide sheet  
 
EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 D2
Folio 1/1

SCOPE: 
Disassembly / Reassembly of ALIN26270 or ALIN26272 Power supply 
module 

Staff: 
1st and 2nd lines

SAFETY INSTRUCTIONS: 
 Refer to § 7.5.4 ”General note regarding disassembly of PCBs or modules”. 
 
DISASSEMBLY PROCEDURE: 
 
1) Gently disconnect the various connectors from the rear panel of the transmitter. 
2) If the equipment is installed in a rack, remove it from the rack, and place it on a clean flat surface. 
3) Using the Phillips screwdriver, remove the top cover (11 screws). 
4) Disconnect the 6-contact RALI/HF power supply cable linking to the AMPV26260 or 

AMPU26246 amplifier module. 
5)  Using the Phillips screwdriver, unscrew the:  

- 2 screws attaching the module to the front panel, 
- 3 screws attaching the module to the bottom of the chassis, 
- 4 screws attaching the module to the rear of the chassis, 
- 2 screws attaching the module to the side of the chassis, 

6) Gently remove the complete ALIN26270 or ALIN26272 module until you access the ribbon cable 
linking to the CTRL11217 PCB (CY31372 cable). 

7) Disconnect the CY31372 ribbon cable on the RALI16106 or RALI16105 PCB side. 
8) Completely remove the ALIN26270 or ALIN26272 module. 
 
REASSEMBLY PROCEDURE: 
 
1) Connect the CY31372 ribbon cable linking the RALI16105 or RALI16107 PCB and the 

CTRL11217 PCB. 
2) Install the ALIN26270 or ALIN26272 module in its location, on the right side of the transmitter, 

starting by putting the rear of the module in place. 
3) Using the Phillips screwdriver, tighten the: 

- 2 screws attaching the module to the side of the chassis, 
- 4 screws attaching the module to the rear of the chassis, being sure to align the attachment 

holes properly, 
- 3 screws attaching the module to the bottom of the chassis, 
- 2 screws attaching the module to the front panel, 

4) Reconnect the power supply cable. 
5) Screw the top cover back on (11 screws). 
6) Replace the transmitter in the rack if necessary, then gently reconnect the various connectors on 

the rear panel of the transmitter. 
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7.5.7 D3 guide sheet  
 
EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 D3
Folio 1/1

SCOPE: 
Disassembly/ Reassembly of REAL16102 Power supply PCB 

Staff: 
1st and 2nd lines

SAFETY INSTRUCTIONS: 
 Refer to § 7.5.4 ”General note regarding disassembly of PCBs or modules”. 
 
DISASSEMBLY PROCEDURE: 
 
1) Gently disconnect the various connectors from the rear panel of the transmitter. 
2) If the equipment is installed in a rack, remove it from the rack, and place it on a clean flat surface. 
3) Using the Phillips screwdriver, remove the top cover (11 screws). 
4) Disconnect the 6-contact REAL/RF power supply cable linking to the AMPV26260 or 

AMPU26246 amplifier module. 
5) Disconnect the CY31372 ribbon cable on the REAL16102 PCB side. 
6) Using the Phillips screwdriver, unscrew the attachment screws on the right side of the transmitter, 

on which the REAL16102 PCB is installed. 
7) Gently remove the side + REAL16102 PCB assembly. 
8) Using the Phillips screwdriver, unscrew the REAL16102 PCB’s 4 attachment screws on the 

mechanical side. 
 
REASSEMBLY PROCEDURE: 
 
1) Offer up the REAL16102 PCB onto its supports, on the mechanical side, then using the Phillips 

screwdriver, tighten the 4 attachment screws. 
2) Install the side + REAL16102 PCB assembly, starting by putting the rear of the side in place.  
3) Using the Phillips screwdriver, screw back on the right side of the transmitter, fitted with the 

REAL16102 PCB. 
4) Reconnect the CY31372 ribbon cable linking the CTRL11217 PCB and the REAL16102 PCB. 
5) Reconnect the 6-contact REAL/RF power supply cable. 
6) Screw the top cover back on (11 screws). 
7) Replace the transmitter in the rack if necessary, then gently reconnect the various connectors on 

the rear panel of the transmitter. 
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EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 D4
Folio 2/2

SCOPE: 
Disassembly/ Reassembly of PAVE41160 front panel PCB 

Staff: 
1st and 2nd lines

REASSEMBLY PROCEDURE: 
 
1) Offer up the PAVE41160 PCB onto its mounting supports, being careful to place keys and 

indicator lights properly into their respective locations, and passing the USB connection cord 
through the PCB opening provided for this purpose. 

2) Using the 5.5mm elbow tubular wrench, tighten the 7 nuts attaching the PAVE41160 PCB to the 
chassis of the transmitter. 

3) Using the Phillips screwdriver, tighten the 2 screws attaching the 9-pin Maintenance SUB-D 
connector to the front panel, being sure to properly place the attachment washers between the 
connector and the front panel. 

4) Reconnect the connector linking with the front panel microphone input and headphone output. 
5) Reconnect the connector linking with the front panel On/Off switch. 
6) Reassemble the front panel. To do so: 

- Replace the front panel on the transmitter chassis. 
- Tighten the 6 screws attaching the front panel to the chassis, 
- Reconnect the USB cable linking with the MIPR11005 PCB (W3 cable, TLD reference: 

39013846), red wire to pin 1 of the connector. 
- Reconnect the miniature connector linking with the CTRL11217 PCB (W4 cable, TLD 

reference: 28001804), 
- Reconnect the AMPV26260 or AMPU26246 module RF Test coaxial cable (CX92135 cable, 

module J16 connector), passing it between the Amplifier module and the CTRL11217 PCB, 
7) Screw the top cover back on (11 screws). 
8) Replace the transmitter in the rack if necessary, then gently reconnect the various connectors on 

the rear panel of the transmitter. 
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7.5.9 D5 guide sheet  
 
EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 D5
Folio 1/2

SCOPE: 
Disassembly/ Reassembly of CTRL11217 control PCB. 

Staff: 
1st and 2nd lines

SAFETY INSTRUCTIONS: 
Refer to § 7.5.4 ”General note regarding disassembly of PCBs or modules”. 
 
DISASSEMBLY PROCEDURE: 
 
1) Gently disconnect the various connectors from the rear panel of the transmitter. 
2) If the equipment is installed in a rack, remove it from the rack, and place it on a clean flat surface. 
3) Using the Phillips screwdriver, remove the top cover (11 screws). 
4) Disconnect the 2 ribbon cables linking to the AMPV26260 or AMPU26246 amplifier module 

(CY96268 and CY91326 cables). 
5) Disconnect the ribbon cable linking to the J7 operating connector (CY99252 cable). 
6) Disconnect the ribbon cable linking to the SVHF25077 or SUHF25078 module (CY91371 cable). 
7) Disconnect the ribbon cable linking to the RALI16105, RALI16107 or REAL16102 PCB 

(CY31372 cable). 
8) Using the side extractors, disconnect the miniature connector of the ribbon connection to the 

PAVE41160 front panel (W4 cable, TLD reference: 28001804). 
9) Using the side extractors, disconnect the 2 miniature connectors of the ribbon connection with the 

MIPR11005 microcontroller/DSP PCB (W1 and W2 cables, TLD reference: 28001706). 
10) Disconnect the coaxial cable linking to the J16 SWR coupling connector (CX91368 cable). 
11) Using a 5mm elbow tubular wrench, undo the 6 nuts attaching the three JBUS (J2), 

TRANSCEIVER (J3) and DATA (J5) angled SUB-D connectors to the chassis. 
12) Using the Phillips screwdriver, unscrew the 5 crosshead screws attaching the CTRL11217 PCB 

to the chassis. 
13) Extract the PCB, first lifting the side towards the front panel, and checking that no cord or 

ribbon cable remains attached when moving it. 
14) Put aside the shielding of the connectors. 
 
REASSEMBLY PROCEDURE: 
 
1) Be sure to remove all the ribbon cables linking to the CTRL11217 PCB in order to free up its 

layout room as much as possible. 
2) Insert the CTRL11217 PCB flat, to fit it on its chassis mounting supports, being sure to place the 

power supply cord in the notch provided for this purpose. 
3) Before positioning the angled SUB-D connectors into their respective locations, place the 

shielding for each one, then slide the PCB backwards until this shielding is seated up against the 
chassis. 

4) Using the Phillips screwdriver, tighten the 5 crosshead screws attaching the CTRL11217 PCB to 
the chassis. 

5) Using a 5mm elbow tubular wrench, tighten the 6 nuts attaching the 3 angled SUB-D connectors 
to the chassis. 
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EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 D5
Folio 2/2

SCOPE: 
Disassembly/ Reassembly of CTRL11217 control PCB. 

Staff: 
1st and 2nd lines

REASSEMBLY PROCEDURE: (cont.) 
 
6) Reconnect the ribbon cable linking to the J7 operating connector (CY99252 cable). 
7) Reconnect the 2 miniature connectors of the ribbon connection with the MIPR11005 

microcontroller/DSP PCB (W1 and W2 cables, TLD reference: 28001706), and check that the 
extractors are in the locked position on the 2 connectors. 

8) Reconnect the miniature connector of the ribbon connection to the PAVE41160 front panel (W4 
cable, TLD reference: 28001804), and check that the extractors are in the locked position on the 
connector. 

9) Reconnect the ribbon cable linking to the RALI16105, RALI16107 or REAL16102 PCB 
(CY31372 cable). 

10) Reconnect the ribbon cable linking to the SVHF25077 or SUHF25078 module (CY91371 
cable). 

11) Reconnect the 2 ribbon cables linking to the AMPV26260 or AMPU26246 amplifier module 
(CY96268 and CY91326 cables). 

12) Reconnect the coaxial cable linking to the J16 SWR coupling connector (CX91368 cable). 
13) Using the Phillips screwdriver, screw the top cover back on (11 screws). 
14) Replace the transmitter in the rack if necessary, then gently reconnect the various connectors 

on the rear panel of the transmitter. 
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7.5.10 D6 guide sheet 
 
EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 D6
Folio 1/2

SCOPE: 
Disassembly / Reassembly of MIPR11005 microcontroller/DSP PCB 

Staff: 
1st and 2nd lines

SAFETY INSTRUCTIONS: 
 Refer to § 7.5.4 ”General note regarding disassembly of PCBs or modules”. 
 
DISASSEMBLY PROCEDURE: 
 
1) Gently disconnect the various connectors from the rear panel of the transmitter. 
2) If the equipment is installed in a rack, remove it from the rack, and place it on a clean flat surface. 
3) Using the Phillips screwdriver, remove the top cover (11 screws). 
4) Using the side extractors, disconnect the 2 miniature connectors of the ribbon connection with the 

CTRL11217 control PCB (W1 and W2 cables, TLD reference: 28001706). 
5) Disconnect the USB cable linking with the front panel (W3 cable, TLD reference: 39013846), 
6) Disconnect the ribbon cable linking the SVHF25077 or SUHF25078 synthesizer module with the 

CTRL11217 PCB, on the synthesizer module side (CY91371 cable). 
7) Disconnect the SVHF25077 or SUHF25078 synthesizer module J2 Subclic connector making the 

external 10MHz input coaxial connection with the rear panel J4 connector (CX91367 cable). 
8) Disconnect the SVHF25077 or SUHF25078 synthesizer module J3 Subclic connector making the 

master oscillator output coaxial connection to the AMPV26260 or AMPU26246 amplifier module 
J22 connector (CX91365 cable). 

9) Using the Phillips screwdriver, unscrew the 2 crosshead screws attaching the metal support of the 
SVHF25077 or SUHF25078 PCB and the MIPR11005 PCB to the rear panel. 

10) Using a 5.5mm elbow tubular wrench, undo the 2 nuts attaching the same metal support of the 
SVHF25077 or SUHF25078 PCB and the MIPR11005 PCB to the bottom of the chassis. 

11) Extract the metal support/SVHF25077 or SUHF25078 module/MIPR11005 PCB assembly 
from the transmitter. 

12) Disconnect the MIPR11005 PCB J3 Subclic connector making the 10MHz input coaxial 
connection to the J6 connector of the SVHF25077 or SUHF25078 synthesizer module (CX91366 
cable). 

13) Using the Phillips screwdriver, unscrew the 6 crosshead screws attaching the MIPR11005 PCB 
to the metal support, then extract the PCB. 
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EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 D6
Folio 2/2

SCOPE: 
Disassembly / Reassembly of MIPR11005 microcontroller/DSP PCB 

Staff: 
1st and 2nd lines

REASSEMBLY PROCEDURE: 
 
1) Place the MIPR11005 PCB on the metal support attachment spacers, then tighten the 6 crosshead 

screws attaching the PCB, using the Phillips screwdriver. 
2) Reconnect the Subclic connector of the coaxial connection between the MIPR11005 PCB and the 

SVHF25077 or SUHF25078 synthesizer module (CX91366 cable), angled Subclic connector on 
the MIPR11005 PCB side. 

3) Replace the metal support/SVHF25077 or SUHF25078 Module/MIPR11005 PCB assembly in the 
transmitter, being sure to fit the two RJ45 connectors on the rear panel properly. 

4) Using the Phillips screwdriver, tighten the 2 crosshead screws attaching the metal support of the 
SVHF25077 or SUHF25078 PCB and the MIPR11005 PCB to the rear panel. 

 
5) Using the 5.5mm elbow tubular wrench, tighten the 2 nuts attaching the same metal support of the 

SVHF25077 or SUHF25078 PCB and the MIPR11005 PCB to the bottom of the chassis. 
6) Reconnect the SVHF25077 or SUHF25078 synthesizer module J3 Subclic connector making the 

coaxial connection to the AMPV26260 or AMPU26246 amplifier module J22 connector 
(CX91365 cable). 

7) Reconnect the SVHF25077 or SUHF25078 synthesizer module J2 Subclic connector making the 
coaxial connection with the rear panel J4 connector (CX91367 cable). 

8) Reconnect the ribbon cable linking the SVHF25077 or SUHF25078 synthesizer module with the 
CTRL11217 PCB (CY91371 cable). 

9) Reconnect the USB cable linking with the front panel (W3 cable, TLD reference: 39013846), 
10) Reconnect the 2 miniature connectors of the ribbon connection with the CTRL11217 control 

PCB (W1 and W2 cables, TLD reference: 28001706), and check that the extractors are in the 
locked position on the 2 connectors. 

11) Using the Phillips screwdriver, screw the top cover back on (11 screws). 
12) Replace the transmitter in the rack if necessary, then gently reconnect the various connectors 

on the rear panel of the transmitter. 
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7.5.11 D7 guide sheet  
 
EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 D7
Folio 1/2

SCOPE: 
Disassembly / Reassembly of Synthesizer module SVHF25077 or 
SUHF25078. 

Staff: 
1st and 2nd lines

 
SAFETY INSTRUCTIONS: 
 Refer to § 7.5.4 ”General note regarding disassembly of PCBs or modules”. 
 
DISASSEMBLY PROCEDURE: 
 
1) Gently disconnect the various connectors from the rear panel of the transmitter. 
2) If the equipment is installed in a rack, remove it from the rack, and place it on a clean flat surface. 
3) Using the Phillips screwdriver, remove the top cover (11 screws). 
4) Using the side extractors, disconnect the 2 miniature connectors of the ribbon connection 

connecting the MIPR11005 PCB with the CTRL11217 control PCB (W1 and W2 cables, TLD 
reference: 28001706). 

5) Disconnect the USB cable linking the MIPR11005 PCB with the front panel (W3 cable, TLD 
reference: 39013846), 

6) Disconnect the ribbon cable linking the SVHF25077 or SUHF25078 synthesizer module with the 
CTRL11217 PCB, on the synthesizer module side (CY91371 cable). 

7) Disconnect the SVHF25077 or SUHF25078 synthesizer module J2 Subclic connector making the 
external 10MHz input coaxial connection from the rear panel J4 connector (CX91367 cable). 

8) Disconnect the SVHF25077 or SUHF25078 synthesizer module J3 Subclic connector making the 
master oscillator output coaxial connection to the AMPV26260 amplifier module J22 connector 
(CX91365 cable). 

9)  Using the Phillips screwdriver, unscrew the 2 crosshead screws attaching the metal support of the 
SVHF25077 or SUHF25078 PCB and the MIPR11005 PCB to the rear panel. 

10) Using a 5.5mm elbow tubular wrench, undo the 2 nuts attaching the same metal support of the 
SVHF25077 or SUHF25078 PCB and the MIPR11005 PCB to the bottom of the chassis. 

11) Extract the metal support/SVHF25077 or SUHF25078 module/MIPR11005 PCB assembly 
from the transmitter. 

12) Disconnect the SVHF25077 or SUHF25078 synthesizer module J6 Subclic connector making 
the 10MHz output coaxial connection to the MIPR11005 PCB J3 connector (CX91366 cable). 

13) Using the 5.5mm elbow tubular wrench, unscrew the 4 nuts attaching the SVHF25077 or 
SUHF25078 module to the metal support, then extract the PCB. 
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EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 D7
Folio 2/2

SCOPE: 
Disassembly / Reassembly of Synthesizer module SVHF25077 or 
SUHF25078 

Staff: 
1st and 2nd lines

 
REASSEMBLY PROCEDURE: 
 
1) Place the SVHF25077 or SUHF25078 module on its metal support then, using the 5.5mm elbow 

tubular wrench, tighten the 4 nuts attaching the module. 
2) Reconnect the J6 Subclic connector of the SVHF25077 or SUHF25078 synthesizer module with 

the J3 connector of the MIPR11005 PCB (CX91366 cable), angled Subclic connector on the 
MIPR11005 PCB side. 

3) Replace the metal support/SVHF25077 or SUHF25078 Module/MIPR11005 PCB assembly in the 
transmitter, being sure to fit the two RJ45 connectors of the MIPR11005 PCB on the rear panel 
properly. 

4) Using the Phillips screwdriver, tighten the 2 crosshead screws attaching the metal support of the 
SVHF25077 or SUHF25078 PCB and the MIPR11005 PCB to the rear panel. 

5) Using the 5.5mm elbow tubular wrench, tighten the 2 nuts attaching the same metal support of the 
SVHF25077 or SUHF25078 PCB and the MIPR11005 PCB to the bottom of the chassis. 

6) Reconnect the SVHF25077 synthesizer module J3 Subclic connector making the coaxial 
connection to the AMPV26260 or AMPU26246 amplifier module J22 connector (CX91365 cable).

7) Reconnect the SVHF25077 or SUHF25078 synthesizer module J2 Subclic connector making the 
coaxial connection with the rear panel J4 connector (CX91367 cable). 

8) Reconnect the ribbon cable linking the SVHF25077 or SUHF25078 synthesizer module with the 
CTRL11217 PCB (CY91371 cable). 

9) Reconnect the USB cable linking with the front panel (W3 cable, TLD reference: 39013846), 
10) Reconnect the 2 miniature connectors of the ribbon connection with the CTRL11217 control 

PCB (W1 and W2 cables, TLD reference: 28001706), and check that the extractors are in the 
locked position on the 2 connectors. 

11) Using the Phillips screwdriver, screw the top cover back on (11 screws). 
12) Replace the transmitter in the rack if necessary, then gently reconnect the various connectors 

on the rear panel of the transmitter. 
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7.6 OPERATION CHECKS 
 
7.6.1 Frequency table 

 

Operations Frequency 

Brief check that the transmitter operates in AM mode Monthly 

In-depth check that the transmitter operates in AM mode 
Annually or 
after repair 

 
7.6.2 Maintenance operations directory 
 

 
Note: As only the A3E mode is proposed basically, the brief and in-depth checks of 
the transmitter only relate to this mode. 

 
Sheet V1:  Brief check that the transmitter works in A3E mode. 
Sheet V2:  In-depth check that the transmitter works in A3E mode. 
 
7.6.3 List of required measurement devices 
 
 1 Wattmeter. 
 1 50 load, 30dB attenuator. 
 1 LF generator. 
 1 LF analyzer. 
 1 modulation analyzer. 
 1 frequency meter. 
 1 spectrum analyzer. 
 

 
Note: All these devices may be replaced by a single integrated radio test device, 
including all these functions. 

 
 1 BTEM9000 test bench. 
 1 vector analyzer. 
 1 24VDC / 30A laboratory power supply (for EM9000C-2G version) or a 28VDC / 30A laboratory 

power supply (EM9010C-2G versions). 
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7.6.5 V2 guide sheet  
 
EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 V2
Folio 1/9

SCOPE: 
In-depth check that the transmitter works in A3E mode. 

Staff: 
2nd and 3rd lines

 
INSTALLATION DIAGRAM : 
 

COARSE FINE COARSE FINE

V I

Sortie BF

1000.00 Hz

125.000 000

telerad
BANC DE TEST EMISSION BTEM9000+Vcc Tx

ALARME

ROS

Cde VENTILATION

MARCHE

Tx OK

PORTEUSE

MODULATION

M/A Tx P NOMINALE

MICRO TEST

 EXPLOITATION 

INHIBITION
EMISSION

TEMPORISATION
ALTERNAT

Cde EMISSION

 ALTERNAT 

1kHz

-10dBm/600

ENTREE
LIGNE

84.3

INPUT

OUTPUT

-10.0 dBm

Sortie BF Entrée BF

1000.00 Hz

Mains input
(EM9000A-2G and

EM9010A-2G versions)

+VDC Power supply 
(EM9000C-2G and

EM9010C-2G versions )

BTEM9000
Test bench

AF generator

Frequencymeter

Wattmeter30dB attenuator
50load

RS232 terminal 

Modulation
analyser

Audio analyser

 
PROCEDURE: 
 
Preliminary operations: 
 
 Gently disconnect the various connectors from the rear panel of the transmitter. 
 If the equipment is installed in a rack, remove it from the rack, and place it on a clean flat surface. 
 Connect the measurement device as per the diagram above: 

º 1 VHF or UHF wattmeter to the antenna output, followed by a 50 load, 
º 1 power supply to the battery input (and/or a cord connected to the mains for EM9000A-2G 

and EM9010A-2G versions), 
º 1 BTEM9000 test bench on "Remote Control" connector, 
º 1 AF generator connected to the test bench, 
º 1 frequency meter on the front panel RF Test output. 
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EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 V2
Folio 2/9

SCOPE: 
In-depth check that the transmitter works in A3E mode 

Staff: 
2nd and 3rd lines

Preliminary operations: (cont.) 
 
 Power on the transmitter, and check the following points: 

º The "+VDC power supply" indicator light is on (  ), 
º For the EM9000A-2G and EM9010A-2G versions, at least one of the "Mains Presence" or 

"Battery Presence" indicator lights is on (  ), 
º The "Alarm" indicator light is off (  ),  
º The "Status" indicator light is on (  ),  
º The "RF" and "MOD" indicator lights are off (  ), 
º The "SWR" indicator light is off (  ), 

 
General check of correct operation: 
 
 Press the "RF" front panel pushbutton and check that: 

1. The "RF" indicator light comes on (  ), 
2. The "MOD" indicator light stays off (  ), 
3. The "SWR" and "ALARM" indicator lights stay off (  ), 

 Press the "RF+MOD" front panel pushbutton and check that: 
1. The "RF" and "MOD" indicator lights come on (  ), 
2. The "SWR" and "ALARM" indicator lights stay off (  ), 
3. A 1kHz LF is audible in the BTEM9000 loudspeaker. 

 Using the local screen/keyboard, select the CBIT continuous test menu (see § 6.3.1.3.8.2.1 "Maint 
/ Test / CBIT" menu), and check that all the indications are "OK". 

 Select the IBIT initiated test menu and launch the test (see § 6.3.1.3.8.2.2.1 "Maint / Test / IBIT / 
Launch IBIT" Menu). 

 At the end of the test, check that all the sub-assemblies are declared "OK" (see § 6.3.1.3.8.2.2.2 
"Maint / Test / IBIT / IBIT Results" Menu). 

 
Checking operational frequency: 
 
 Using the local screen / keyboard, set the transmitter to the median frequency of 125MHz for the 

EM9000-2G, or 300MHz for the EM9010-2G, for a 25kHz channel (Fop = 125.000 or 300.000), 
then with the frequency meter, check the operational frequency of the transmitter. If needed, adjust 
the frequency (see R1 adjustment procedure). 
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EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 V2
Folio 3/9

SCOPE: 
In-depth check that the transmitter works in A3E mode 

Staff: 
2nd and 3rd lines

Checking operational frequency: (cont.) 
 
 Set the transmitter to the same 125MHz or 300MHz frequency for an 8.33kHz channel (Fop = 

125.005 or 300.005), then with the frequency meter, check that the operational frequency is the 
same as before. 

 
 Set the transmitter to the 125.00833MHz or 300.00833MHz frequency (Fop = 125.010 or 300.010), 

and check that the operational frequency is in fact offset by 8.33kHz. 
 
Checking transmission: 
 
 Return to the 125MHz or 300MHz frequency for a 25kHz channel. 
 
 On the test bench, press the "On/Off Tx" pushbutton to switch the On/Off command to "Off" 

(associated indicator light off): 
º On the transmitter front panel, check that the "Status" indicator light turns off (  ). 
º On the test bench, press the "PTT Ctrl" pushbutton to switch the transmitter to transmission 

(associated indicator light on), and check that the transmitter stays in standby (inhibition of 
remote PTT). 

º Release the "PTT Ctrl" pushbutton (associated indicator light off) then, on the front panel of 
the transmitter, press the "RF" test pushbutton, and check that the transmitter switches to 
transmission (local PTT taken into account). 

º Release the "RF" test pushbutton. 
 
 On the test bench, press the "On/Off Tx" pushbutton to switch the On/Off command to "On" 

(associated indicator light on). 
º On the transmitter front panel, check that the "Status" indicator light turns back on (  ). 
º On the test bench, press the "PTT Ctrl" pushbutton to switch the transmitter to transmission 

(associated indicator light on), and check that the transmitter switches to transmission (remote 
PTT taken into account). 

º Release the "PTT Ctrl" pushbutton (associated indicator light off) then, on the front panel of 
the transmitter, press the "RF" test pushbutton, and check that the transmitter switches to 
transmission (local PTT taken into account). 

º Release the "RF" test pushbutton. 
 
 On the test bench, press the "PTT TIMEOUT" pushbutton to limit the PTT duration (associated 

indicator light on). 

 
  



CHAPTER 7 
MAINTENANCE 

VHF DIGITAL TRANSMITTER EM9000-2G
UHF DIGITAL TRANSMITTER EM9010-2G

TECHNICAL MANUAL - 40500068 V1.10

 

144 43001758 V1.10

 

EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 V2
Folio 4/9

SCOPE: 
In-depth check that the transmitter works in A3E mode. 

Staff: 
2nd and 3rd lines

Checking transmission: (cont.) 
 

 

The PTT duration can be set from 0 to 300 seconds, by 5sec steps, from the front 
panel HMI (see § 6.3 ”LOCAL OPERATION FOR THE EQUIPMENT”). 

 
 On the test bench, press the "PTT Ctrl" pushbutton to switch the transmitter to transmission 

(associated indicator light on). 
 Check that the transmitter switches to transmission then at the end of the specified time, switches 

to standby mode. 
 Release the "PTT Ctrl" pushbutton then press it again, and check that transmitter switches back to 

transmission for the specified time. 
 Release the "PTT Ctrl" and "PTT TIMEOUT" pushbuttons (associated indicator lights off). 
 
 On the test bench, press the "TRANSMISSION INHIBITION" pushbutton (associated indicator 

light on). 
º On the transmitter front panel, check that the "Status" indicator light turns off (  ). 
º On the test bench, press the "PTT Ctrl" pushbutton to switch the transmitter to transmission 

(associated indicator light on), and check that the transmitter stays in standby (inhibition of 
remote PTT). 

º Release the "PTT Ctrl" pushbutton (associated indicator light off) then, on the front panel of 
the transmitter, press the "RF" test pushbutton, and check that the transmitter also stays in 
standby (inhibition of local PTT). 

º Release the "RF" test pushbutton. 
 Release the "TRANSMISSION INHIBITION" pushbutton (associated indicator light off). 
 
Output power check: 
 

 
The output power can be set from 2 to 50W, by 0.5dB steps, from the front panel 
HMI (see § 6.3 “LOCAL OPERATION FOR THE EQUIPMENT”). 

 
 Using the front panel HMI, set the transmitter output power to 50W. 
 
 On the test bench, press the "PTT Ctrl" pushbutton to switch the transmitter to transmission 

(associated indicator light on). 
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EQUIPMENT: MAINTENANCE SHEET

VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 V2
Folio 5/9

SCOPE: 
In-depth check that the transmitter works in A3E mode. 

Staff: 
2nd and 3rd lines

Output power check: (cont.) 
 
 Using the wattmeter, check that the radiated power corresponds to the set power. 
 

 
It is possible to view the output power from the front panel HMI, in the 
"MEASURES" menu page 1 (see § 6.3.1.3.8.1 "Maint / MEASURES" menu). 

 
 Using the front panel HMI, set the transmitter output power to 25W. 
 
 Using the wattmeter or the "MEASURES" menu, check that the radiated power corresponds to 

the set power. 
 
 On the test bench, press the "NOMINAL P" pushbutton (associated indicator light on). 
 
 Using the wattmeter or the "MEASURES" menu, check that the radiated power changes to 50W. 
 
 Release the "NOMINAL P" pushbutton (associated indicator light off), and check that the 

radiated power returns to the set power. 
 
 Release the "PTT Ctrl" pushbutton to switch the transmitter to standby mode (associated 

indicator light off). 
 
Checking the AF compressor: 
 
 Connect an AF generator to the two "LINE INPUT" banana plugs of the BTEM9000 test bench 

(600 input). 
 On the test bench, press the pushbutton associated with the AF line input, to authorise modulation 

(associated indicator light on). 
 Using the front panel HMI, set the line sensitivity to -10dBm. 
 

 

It is possible to set the LF line sensitivity from the front panel local screen, in the 
"LINE" menu (see § 6.3.1.3.4.1 "AUDIO / ANALOG / LINE" menu) 
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EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 V2
Folio 6/9

SCOPE: 
In-depth check that the transmitter works in A3E mode. 

Staff: 
2nd and 3rd lines

Checking the LF compressor: (cont.) 
 
 On the test bench, press the "PTT Ctrl" pushbutton to switch the transmitter to transmission 

(associated indicator light on). 
 
 Using the AF generator send a 1kHz AF, and vary its level from -20 to 0dBm. 
 Using the modulation analyzer, record the associated modulation rate. 
 

 It is possible to view the modulation rate from the front panel local screen, in the 
"MEASURES" menu page 1 (see § 6.3.1.3.8.1 "Maint / MEASURES" menu). 

 
 Check that this rate varies linearly from around 8 to 85% with the AF level varying from -20 to -

10dBm, then holds at around 85% when the AF level varies from -10 to 0dBm. 
 Release the "PTT Ctrl" pushbutton to switch the transmitter to standby mode (associated indicator 

light off). 
 
Checking the audio bandwidth: 
 
 With the modulated RF output of the attenuated 50 load linked to the modulation analyzer, and 

the analyzer equipped with a demodulated AF output, connect this AF output to the input of the 
AF analyzer. 

 Using the AF generator, send a 1kHz AF to the BTEM9000 test bench input, with a -10dBm level 
(transmitter AF compressor action threshold). 

 On the test bench: 
º Check that the pushbutton associated with the AF line input is pressed, to authorise modulation 

(associated indicator light on). 
º Press the "PTT Ctrl" pushbutton to switch the transmitter to transmission (associated indicator 

light on). 
 
 On the modulation analyzer, check that the rate is roughly 85%. 
 On the AF analyzer, select the AF input measurement function in relative mode, and adjust the 

relative 0dB as a reference. 
 Set the modulation AF to 300Hz, and check that the variation is < -3dB. 
 Then set the modulation AF to 3,400Hz, and check that the variation is also < -3dB. 
 Release the "PTT Ctrl" pushbutton to switch the transmitter to standby mode (associated indicator 

light off). 
 
 Using the local HMI, set the 125MHz frequency in an 8.33kHz channel, (set Fop = 125.005). 
 Using the AF generator, again set a 1kHz AF with a -10dBm level. 
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EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 V2
Folio 7/9

SCOPE: 
In-depth check that the transmitter works in A3E mode 

Staff: 
2nd and 3rd lines

Checking the audio bandwidth: (cont.) 
 
 On the test bench, press the "PTT Ctrl" pushbutton to switch the transmitter to transmission 

(associated indicator light on). 
 On the AF analyzer, repeat the relative 0dB as a reference. 
 Set the modulation AF to 300Hz, and check that the variation is < -3dB. 
 Then set the modulation AF to 2500Hz, and check that the variation is also < -3dB. 
 Then set the modulation AF to 3200Hz, and check that the variation is > -40dB. 
 Release the "PTT Ctrl" pushbutton to switch the transmitter to standby mode (associated indicator 

light off). 
 
Checking the SNR (Signal/Noise ratio) : 
 
 Using the AF generator, send a 1kHz AF to the BTEM9000 test bench input, with a -10dBm level 

(transmitter AF compressor action threshold). 
 On the test bench: 

º Check that the pushbutton associated with the AF line input is pressed, to authorise modulation 
(associated indicator light on). 

º Press the "PTT Ctrl" pushbutton to switch the transmitter to transmission (associated indicator 
light on). 

 On the AF analyzer, select the AF input measurement function in relative mode, and adjust the 
relative 0dB as a reference. 

 Press the pushbutton associated with the AF line input, to remove modulation (associated 
indicator light off). 

 With the transmitter still in transmission, but unmodulated, read the noise level on the AF 
analyzer. 

 The difference in relation to the initial relative 0dB gives the SNR. 
 Release the "PTT Ctrl" pushbutton to switch the transmitter to standby mode (associated indicator 

light off). 
 
Checking distortion level: 
 
 Using the AF generator, send a 1kHz AF to the BTEM9000 test bench input, with a -10dBm level 

(transmitter AF compressor action threshold). 
 On the test bench: 

º Check that the pushbutton associated with the AF line input is pressed, to authorise modulation 
(associated indicator light on). 

º Press the "PTT Ctrl" pushbutton to switch the transmitter to transmission (associated indicator 
light on). 

 
  



CHAPTER 7 
MAINTENANCE 

VHF DIGITAL TRANSMITTER EM9000-2G
UHF DIGITAL TRANSMITTER EM9010-2G

TECHNICAL MANUAL - 40500068 V1.10

 

148 43001758 V1.10

 

EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 V2
Folio 8/9

SCOPE: 
In-depth check that the transmitter works in A3E mode 

Staff: 
2nd and 3rd lines

 
Checking distortion level: (cont.) 
 
 On the AF analyzer, select the Distortion function, and check that this is around 1%. 
 Release the "PTT Ctrl" pushbutton to switch the transmitter to standby mode (associated indicator 

light off). 
 
Checking the spectrum: 
 
New installation diagram: 
 

 
 
 Disconnect the modulation analyzer from the modulated RF output of the 30dB attenuator 50  

load, and connect the spectrum analyzer in its place. 
 Using the local HMI, return to the 125MHz frequency in a 25kHz channel. 
 Using the AF generator, send a 1kHz AF to the BTEM9000 test bench input, with a -10dBm level 

(transmitter AF compressor action threshold). 
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EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 V2
Folio 9/9

SCOPE: 
In-depth check that the transmitter works in A3E mode 

Staff: 
2nd and 3rd lines

Checking the spectrum: (cont.) 
 
 On the test bench: 

º Check that the pushbutton associated with the AF line input is pressed, to authorise modulation 
(associated indicator light on). 

º Press the "PTT Ctrl" pushbutton to switch the transmitter to transmission (associated indicator 
light on). 

 On the spectrum analyzer, centre the screen on the operational frequency, in a 20kHz "Span", and 
check that the spectrum of the modulated carrier remains within the screen (no AF harmonic lines 
outside the channel). 

 Release the "PTT Ctrl" pushbutton to switch the transmitter to standby mode (associated indicator 
light off). 

 
 Insert an adjustable rejection cavity between the modulated RF output of the 30dB attenuator 50 

load and the spectrum analyzer input, checking that it is not fixed on the operational frequency. 
 In order to operate pure carrier, press the pushbutton associated with the AF line input to remove 

modulation (associated indicator light off). 
 
 On the spectrum analyzer, enter the "Start Frequency" at 1MHz, and the "Stop Frequency" at 

500MHz. 
 Press the "PTT Ctrl" pushbutton to switch the transmitter to transmission (associated indicator 

light on), and place the carrier line at the top of the screen (relative 0dB). 
 Adjust the rejection cavity to the operational frequency, observing the carrier line on the screen, 

attenuated by at least 30dB. 
 
 On the spectrum analyzer, using the "Reference Level" button, increase the trace on the screen by 

30dB: the top of the screen therefore goes to -30dBc (30dB downwards offset of the analyzer 
dynamics). 

 Using the "Residual Bandwith", "Video" and "Attenuation" keys, adjust the trace in order to be 
able to observe at least harmonic lines 2 and 3 of the carrier, being certain that their level is not 
distorted by saturation of the analyzer input stage. 

 
 Check that these lines remain lower than -36dBm (EN300676 ETSI standard specifications). 
 Release the "PTT Ctrl" pushbutton to switch the transmitter to standby mode (associated indicator 

light off). 
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7.7 ADJUSTMENT OPERATIONS 
 

 All the following adjustments may be carried out with the transmitter in the rack or 
on a table.  

 
7.7.1 Frequency table 
 

Operations Frequency 

Local oscillator adjustment 
Annually or 
after repair 

Phase and attenuation learning 
After replacing the CTRL11217 PCB or the 

AMPV26260 or AMPU26246 module 

CTRL11217 board adjustment 
After replacing the CTRL11217 PCB or the 

AMPV26260 or AMPU26246 module 

 
7.7.2 Maintenance operations directory 
 
Sheet R1:  Local oscillator adjustment. 
Sheet R2:  Phase and attenuation learning. 
Sheet R3:  CTRL11217 PCB adjustment. 
 
7.7.3 List of required tools 
 
 1 +24VDC / 30A laboratory power supply (for EM9000C-2G version) or +28VDC / 30A laboratory 

power supply (for EM9010C-2G version). 
 1 frequency meter  
 1 modulation analyser.. 
 1 5dB attenuator load. 
 1 stub RF. 
 1 cable equipped with « grip-wires ». 
 1 50 load. 
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7.7.4 R1 guide sheet  
 
EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 R1
Folio 1/1

SCOPE: 
Local oscillator adjustment 

Staff: 
1st and 2nd lines

PRELIMINARY CONDITIONS: 
 
 The transmitter must be powered on. 
 
 
PROCEDURE: 
 
Installation diagram: 

 
 
 Connect the frequency meter to the "RF TEST" BNC output on the front panel of the transmitter. 
 Press the "RF" front panel pushbutton to switch the transmitter to unmodulated transmission, and 

read the frequency value on the frequency meter. 
 
 If the accuracy is worse than 1ppm (1 part per million = 1.10-6), then select the frequency 

adjustment menu (see § 6.3.1.3.8.3 "Maint / TCXO" menu) using the local HMI  

 Using the  and  keys on the keyboard, adjust the precision of the local oscillator until 
better than 1ppm is obtained. 

 

 
The electronic potentiometer (EEPOT) used for this adjustment is made up of 255 
steps, and allows compensation of ±5ppm, i.e. a precision of about 0.04 ppm per 
step.  
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7.7.5 R2 guide sheet  
 
EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 R2 
Folio 1/2

SCOPE: 
Phase and attenuation learning. 

Staff: 
1st and 2nd lines

PRELIMINARY CONDITIONS: 
 
 It has been previously detected that the CTRL11217 control PCB or the AMPV26260 (EM9000-

2G) VHF or AMPU26246 (EM9010-2G) UHF amplifier module are defective, and they have been 
subject to replacement by standard exchange (see § 7.5.5 Sheet D1: "Disassembly / Reassembly of 
AMPV26260 VHF or AMPU26246 UHF amplifier module", and § 7.5.8 Sheet D4: "Disassembly/ 
Reassembly of CTRL11217 control PCB".) 

 The CTRL11217 PCB has been previously adjusted (see § 7.7.6 Sheet R3: ”CTRL11217 PCB 
adjustments, steps 1 to 6”). 

 The transmitter must be powered on. 
 
 Installation diagram: 
 

 
PROCEDURE: 
 
Phase and attenuation learning: 
 

  
The Phase and Attenuation learning sequence is not directly accessible from the 
local HMI. So an RS232 terminal must be connected on the MAINTENANCE 
connector on the front panel of the transmitter (see [1] ICDFR 40600034 V1.00 
Série 9000-2G MAINTENANCE) 

 
 On the RS232 terminal, enter the « LOGIN : admin admin » command to be able to access the 

learning sequence. 
 Enter the "LEARN" command, then validate with "O" or "Y". 
 Learning the phase, then the attenuation, is launched automatically by the transmitter  

 
 
  

COARSE FINE COARSE FINE
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(EM9000A-2G and
EM9010A-2G versions)

+VDC Power supply

50load

RS232 terminal

(EM9000C-2G and
EM9010C-2G versions)

Mains input



VHF DIGITAL TRANSMITTER EM9000-2G 
UHF DIGITAL TRANSMITTER EM9010-2G 
TECHNICAL MANUAL - 40500068 V1.10 
 

CHAPTER 7
MAINTENANCE

 

43001758 V1.10 153
 

 
EQUIPMENT: MAINTENANCE SHEET
VHF MULTIMODE TRANSMITTER EM9000-2G - 
UHF MULTIMODE TRANSMITTER EM9010-2G 

 R2 
Folio 2/2

SCOPE: 
Phase and attenuation learning (cont.) 

Staff: 
1st and 2nd lines

 Learning the phase consists in compensating for the propagation delay of the I and 
Q signals through the AMPV26260 or AMPU26246 amplifier module, such that the I 
and Q information demodulated by the Directional Coupler located at the output of 
the amplifier module remains in phase with the I and Q reference information from 
the MIPR11005 PCB DSP. 
It is either performed in the VHF band (EM9000-2G), or the UHF band (EM9010-
2G), by 100kHz steps, and, as a result, can last around ten minutes. 

 

 Learning the attenuation consists in compensating for the variations in dynamic 
gain of the AMPV26260 amplifier module in the VHF band or of the AMPU26246 
module in the UHF band, so as to maintain the transmitter’s SNR more or less 
constant in the entire VHF or UHF band. 
It is either performed in the VHF band (EM9000-2G), or the UHF band (EM9010-
2G), by 1MHz steps, and, as a result, takes less time than learning the phase, but can 
nevertheless take a few minutes. 
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CHAPTER 8.  PARTS LIST 
 
 
 
8.1 LEVEL 1 PARTS LIST 
 
8.1.1 EM9000-2G VHF transmitter 
 
VHF DIGITAL TRANSMITTER ................................ EM9000-2G ................... (80000086) 
FRONT PANEL PCB ...................................................... PAVE41160 .................... (50001397) 
MECHANICAL CHASSIS .............................................. CHEM41161 ................... (50001398) 
CONTROL PCB .............................................................. CTRL11217 .................... (51001183) 
VHF AMPLIFIER MODULE……...……... .................... AMPV26260 ................... (52000634) 
SYNTHESIZER MODULE ............................................. SVHF25077 .................... (52000620) 
MICROCONTROLLER/DSP PCB ................................. MIPR11005 ..................... (53500015) 

 
DIGITAL TRANSMITTER MAINS INPUT .............. EM9000A-2G ................. (84500142) 
POWER SUPPLY MODULE .......................................... ALIN26270 ..................... (52000649) 
SPECIFIC COMPONENTS ............................................. ELSP EM9000A-2G ....... (58001088) 

 
DIGITAL TRANSMITTER BATTERY INPUT ........ EM9000C-2G ................. (84500143) 
POWER SUPPLY MODULE .......................................... ALDC26264 ................... (52000642) 
SPECIFIC COMPONENTS ............................................. ELSP EM9000C-2G ....... (58001130) 

 
8.1.2 EM9010-2G UHF transmitter 
 
UHF DIGITAL TRANSMITTER ................................ EM9010-2G ................... (80300035) 
MECHANICAL CHASSIS .............................................. CHEM41161 ................... (50001398) 
FRONT PANEL PCB ...................................................... PAVE41160 .................... (50001397) 
CONTROL PCB .............................................................. CTRL11217 .................... (51001183) 
UHF AMPLIFIER MODULE .......................................... AMPU26246 ................... (52000597) 
UHF SYNTHESIZER MODULE .................................... SUHF25078 .................... (52000621) 
MICROCONTROLLER/DSP PCB ................................. MIPR11005 ..................... (53500015) 

 
DIGITAL TRANSMITTER MAINS INPUT .............. EM9010A-2G ................. (84500144) 
POWER SUPPLY MODULE .......................................... ALIN26272 ..................... (52000650) 
SPECIFIC COMPONENTS ............................................. ELSP EM9010A-2G ....... (58001091) 

 
DIGITAL TRANSMITTER BATTERY INPUT ........ EM9010C-2G ................. (84500145) 
POWER SUPPLY MODULE .......................................... ALDC26264 ................... (52000642) 
SPECIFIC COMPONENTS ............................................. ELSP EM9010C-2G ....... (58001131) 
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CHAPTER 9.  DIAGRAMS 
 
 
 
9.1 LIST OF PHOTOS 
 

TELERAD 
code 

Name 
Assembly or Sub-

assembly 

44000225 ¾ photo of EM9000A-2G VHF transmitter EM9000A-2G 
44000226 Front and Rear Photo of EM9000A-2G EM9000A-2G 
44000227 Photo from above of EM9000A-2G EM9000A-2G 
44000312 ¾ photo of EM9010A-2G UHF transmitter EM9010A-2G 
44000314 Front and Rear Photo of EM9010A-2G EM9010A-2G 
44000299 Photo from above of EM9010A-2G EM9010A-2G 

 
 
9.2 LIST OF MECHANICAL PLATES 
 

TELERAD 
code 

Name 
Assembly or Sub-

assembly 

45000060 Mechanical dimensions / weight 1/1 EM9000-2G 
45000064 Mechanical dimensions / weight 1/1 EM9010-2G 

 
 
9.3 LIST OF INTERCONNECTION PLATES 
 

TELERAD 
code 

Name 
Assembly or Sub-

assembly 

45500036 Uninterruptible power supply interconnection 1/1 ALIN26270/72 
45500037 Continuous power supply interconnection 1/1 ALDC26264 
45500040 VHF transmitter general interconnection EM9000-2G 
45500045 UHF transmitter general interconnection EM9010-2G 
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9.4 LIST OF BLOCK DIAGRAM PLATES 
 

TELERAD 
code 

Name 
Assembly or Sub-

assembly 

46000124 VHF transmitter general diagram 1/1 EM9000-2G 

46000125 Uninterruptible power supply module diagram 1/1 
ALIN26270/ 
ALIN26272 

46000126 Front panel PCB diagram 1/1 PAVE41160 
46000127 VHF amplifier module diagram 1/1 AMPV26260 
46000128 Control PCB diagram 1/2 CTRL11217 
46000129 Control PCB diagram 2/2 CTRL11217 
46000130 µC/DSP module general diagram 1/1 MIPR11005 
46000131 µC/DSP module diagram 1/1 MIPR11005 
46000132 VHF synthesizer module diagram 1/1 SVHF25077 
46000133 Continuous power supply module diagram 1/1 ALDC26264 
46000145 UHF synthesizer module diagram 1/1 SUHF25078 
46000147 UHF transmitter general diagram 1/1 EM9010-2G 
46000148 UHF amplifier module diagram 1/1 AMPU26246 

 
 
9.5 LIST OF LAYOUT VIEW SLIDES 
 

TELERAD 
code 

Name 
Assembly or Sub-

assembly 

46500142 Synthesizer module layout 1/1 
SVHF25077/ 
SUHF25078 

46500150 Control PCB layout 1/1 CTRL11217 
46500151 Front panel PCB layout 1/1 PAVE41160 
46500155 Side A µC/DSP PCB layout 1/2 MIPR11005 
46500156 Side B µC/DSP PCB layout 2/2 MIPR11005 
46500178 Side A UHF amplifier module 1/2 AMPU26246 
46500179 Side B UHF amplifier module 2/2 AMPU26246 
46500180 Side A VHF amplifier module 1/2 AMPV26260 
46500181 Side B VHF amplifier module 2/2 AMPV26260 
46500195 Continuous power supply module layout 1/1 REAL16102 

46500211 Cold plate power supply module layout 1/1 
ALPF26271/ 
ALPF26273 

46500212 Uninterruptible power supply module layout 1/1 
RALI16105/ 
RALI16107 
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APPENDIX A. LIST OF ABBREVIATIONS 
 
 
 
Acronym Description 
AC Alternating current 
ACARS Air Communication And Reporting System 
A/D Analog-to-Digital 
AGC Automatic Gain Control 
AM Amplitude Modulation 
AM-DSB/WC Amplitude Modulation-Double Side Band / With Carrier 
AM-MSK Amplitude Modulation-Minimum Shift Keying 
ASCII American Standard Code for Information Interchange 
ATM Air Traffic Management 
BER Bit Error Rate 
BNC Bayonet Nut Connector 
BSS Basic Service Set 
CBIT Continuous Built-In Test 
CODEC COder - DECoder 
CPLD Complex Programmable Logic Device 
CSMA Carrier Sense Multiple Access 
D8PSK Differential 8-Phase Shift Keying 
dB Decibel 
dBm Decibel with reference to a power of 1mW 
DC Direct Current 
DCE Data Circuit-Terminating Equipment  
DHCP Dynamic Host Configuration Protocol 
DMA Direct Memory Access 
DSP Digital Signal Processor 
DTE Data Terminal Equipment  
EC European Conformity 
EMC Electromagnetic Compatibility 
EEPOT Electrically Erasable POTentiometer 
EEPROM Electrically Erasable Programmable Read Only Memory 
ERM Electromagnetic compatibility and Radio spectrum Matters 
ESD Electro-Static Discharge 
ETSI European Telecommunications Standards Institute 
FIFO First In First Out 
FSK Frequency Shift Keying 
GFSK Gaussian Frequency Shift Keying 
HDLC High Data Link Communication 
HMI Human Machine Interface 
HW Hardware 
IBIT Initiated Built-In Test 
ICAO International Civil Aviation Organization 
ICD Interface Control Document 
IIC (I2C) Inter Integrated Circuit 
IP Internet Protocol 
JTAG Joint Test Action Group 
LED Light-Emitting Diode 
LF Low Frequency 
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Acronym Description 
LO Local Oscillator  
LV Low Voltage 
MAC Media Access Control 
MMI Man-Machine Interface 
MMU Management Memory Unit 
OLED Organic Light-Emitting Diode 
PC Personal Computer 
PCMCIA Personal Computer Memory Card International Association 
PLL Phase Locked Loop 
ppm Parts per million 
R&TTE Radio and Telecommunications Terminal Equipment (Directive) 
RAM Random Access Memory 
RISC Reduced Instruction Set Computing 
RF Radio Frequency 
ROM Read Only Memory 
RSS Really Simple Syndication protocol 
RTP Real-time Transport Protocol 
RxD Received Data 
S/N Signal/Noise ratio 
SCC Serial Communication Controller 
SIP Session Initiation Protocol 
SIU System Interface Unit 
SMC Serial Management Controller 
SNMP Simple Network Management Protocol 
SPI Serial Peripheral Interface 
SPORT Serial PORT 
SQL Squelch 
STDMA Self-organized Time Division Multiple Access 
SW Software 
SWR Stationary Wave Ratio 
TDM Time-Division Multiplexed 
TDMA Time Division Multiple Access 
TLD Telerad 
TQFP Thin Quad Flat Pack 
TxD Transmitted Data 
UART Universal Asynchronous Receiver Transmitter 
UHF Ultra High Frequency 
USB Universal Serial Bus 
VCSS Voice Communication Switching System   
VDL VHF Data Link 
VHF Very High Frequency 
VoIP Voice over Internet Protocol 
µP Microprocessor 
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Rèf. s/ens. : EM9000A-2G Code s/ens. : 84500142

44000226
Indice rév. :V1.02

Date rév. : 01/03/11

TEL : +33 5 59 58 55 00
FAX : +33 5 59 58 55 01

email address
courrier@telerad.fr2 Avenue de la butte aux cailles, B.P. 302 64603 ANGLET CEDEX FRANCE

VHF DIGITAL TRANSMITTER
Front and rear views
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Indice rév. :V1.00

Date rév. : 02/03/11

TEL : +33 5 59 58 55 00
FAX : +33 5 59 58 55 01

email address
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UHF DIGITAL TRANSMITTER
Front and rear views

Rèf. ens. : EM9010-2G Code ens. : 80300035 Page : 1/1



Rèf. s/ens. : EM9000A-2G Code s/ens. : 84500142

44000227
Indice rév. :V1.01

Date rév. : 09/12/10

TEL : +33 5 59 58 55 00
FAX : +33 5 59 58 55 01
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Top view
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Mechanicals dimensions/weight (1/1)
45000060

Rév. doc. :V1.00
Rév. date :

TEL: +33 5 59 58 55 00
FAX: +33 5 59 58 55 01

email address
courrier@telerad.fr2 Avenue de la Butte aux Cailles, B.P.302  64603 ANGLET CEDEX FRANCE

- Sides : mm
- Weight : 13Kg

2G VHF DIGITAL TRANSMITTER (VDT)
08/07/2011

Réf. S/Ensemble : EM9000A-2G Code S/Ensemble : 84500142 Réf. Ensemble : EM9000-2G Code Ensemble : 80000086
                              EM9000C-2G                                 84500143
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Connectors area

4 x M6 fixing screws
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Rév. date :

TEL: +33 5 59 58 55 00
FAX: +33 5 59 58 55 01

email address
courrier@telerad.fr2 Avenue de la Butte aux Cailles, B.P.302  64603 ANGLET CEDEX FRANCE

- Sides : mm
- Weight : 13Kg

2G UHF DIGITAL TRANSMITTER (UDT)
08/07/2011

Réf. S/Ensemble : EM9010A-2G Code S/Ensemble : 84500144 Réf. Ensemble : EM9010-2G Code Ensemble : 80300035
                              EM9010C-2G                                 84500145
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Connectors area

4 x M6 fixing screws
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I n f o  B o n  F c t m e n t  T x / R x
" 0 "  =  B o n  F c t m e n t

I n f o  M a r c h e  T x / R x
" 0 "  =  M a r c h e

L I A I S O N  T R A N S C E I V E R

I n f o  M a r c h e  T x
" 1 "  =  M a r c h e

L i a i s o n  J B U S  :  T x D 2  B

L i a i s o n  J B U S  :  T x D 2  A

L i a i s o n  J B U S  :  R x D 2  B

L i a i s o n  J B U S  :  R x D 2  A

R x D 2  J B U S

T x D 4

V o y a n t  R x D 2  J B U S

R T S 2  J B U S
" 0 "  =  R S 4 8 5

V o y a n t  T x D 2  J B U S

C d e  I n h i b i t i o n  J B U S  A

I n h i b i t i o n  J B U S

C d e  I n h i b i t i o n  J B U S  B

L I A I S O N  J B U S

L i a i s o n  D A T A  :  T x D 3  B

L i a i s o n  D A T A  :  T x D 3  A

L i a i s o n  D A T A  :  R x D 1  B

L i a i s o n  D A T A  :  R x D 1  A

R x D 3  D A T A / J B U S

T x D 3  D A T A / J B U S

V o y a n t  R x D 1
D A T A / J B U S

V o y a n t  T x D 3
D A T A / J B U S

L I A I S O N  D A T A / J B U S

L i a i s o n  D A T A  :  R T S 3  B

L i a i s o n  D A T A  :  R T S 3  A

R T S 3  D A T A / J B U S
" 0 "  =  R S 4 8 5

L i a i s o n  D A T A  :  C T S 3  B

L i a i s o n  D A T A  :  C T S 3  A

C T S 3  D A T A / J B U S

I n f o  A l a r m e  P L L
" 0 "  =  A l a r m e

I n f o  B o n  F c t m e n t  é m e t t e u r
" 0 "  =  O K ,  " 1 "  =  A l a r m e

I n f o  B o n  F c t m e n t  E m e t t e u r
" 0 "  =  B o n  F c t m e n t

I n f o  A l a r m e  é m e t t e u r
" 0 "  =  A l a r m e

I n f o  P o r t e u s e
" 1 "  =  P r é s e n t e

I n f o  P o r t e u s e
" 0 "  =  P r é s e n t e

I n f o  M o d u l a t i o n
" 1 "  =  P r é s e n t e

I n f o  M o d u l a t i o n
" 0 "  =  P r é s e n t e

C d e  V e n t i l a t e u r
" 1 "  =  v e n t i l a t i o n

C d e  V e n t i l a t e u r
" 0 "  =  v e n t i l a t i o n

C d e  I n h i b i t i o n  S y n t h é t i s e u r
" 0 "  =  i n h i b i t i o n

C d e  I n h i b i t i o n  S y n t h é t i s e u r
" 0 "  =  i n h i b i t i o n

A u t o r i s a t i o n  é m i s s i o n  C S M A . " 0 "  =  A u t o r i s a t i o n

A u t o r i s a t i o n  C S M A
" 0 "  =  A u t o r i s a t i o n

D e m a n d e  é m i s s i o n  C S M A
" 1 "  =  D e m a n d e

D e m a n d e  é m i s s i o n  C S M A .  " 0 "  =  D e m a n d e

I n f o  C a n a l  C S M A  e n c o m b r é
" 0 "  =  e n c o m b r é

R e t o u r  c o n t a c t  1  i n t e r r u p t e u r  M / A  d e p u i s  R E A L 1 6 1 0 3  v e r s  P A V E 4 1 1 6 0

V e r s  c o n t a c t  1  i n t e r r u p t e u r  M / A  d e  R E A L 1 6 1 0 3  d e p u i s  P A V E 4 1 1 6 0

V e r s  c o n t a c t  2  i n t e r r u p t e u r  M / A  d e  R E A L 1 6 1 0 3  d e p u i s  P A V E 4 1 1 6 0

R e t o u r  c o n t a c t  2  i n t e r r u p t e u r  M / A  d e p u i s  R E A L 1 6 1 0 3  v e r s  P A V E 4 1 1 6 0

C d e  B l o c a g e  s é c u r i t é  A l t e r n a t
" 0 "  =  b l o c a g e

C d e  B l o c a g e  s é c u r i t é  A l t e r n a t
" 1 "  =  b l o c a g e

C d e  M a r c h e  d i s t a n t e

C d e  M a r c h e  é m e t t e u r  d i s t a n t e
" 1 "  =  M a r c h e

C d e  P u i s s a n c e  N o r m a l e
" 0 "  =  N o r m a l e

C d e  P u i s s a n c e  N o r m a l e
" 1 "  =  N o r m a l e

B F +  r é c e p t i o n

B F -  r é c e p t i o n

T e n s i o n  C h a m p  r é c e p t e u r
I n f o  A p p e l  A  r é c e p t e u r

I n f o  A p p e l  B  r é c e p t e u r

C d e  S i l e n c i e u x  d i s t a n t e

C d e  D é s e n s i b i l i s a t i o n

C d e  v o y a n t  P r é s e n c e  B a t t e r i e  d e p u i s  R E A L 1 6 1 0 3  v e r s  P A V E 4 1 1 6 0

C d e  v o y a n t  F o n c t m e n t  s u r  S e c t e u r  d e p u i s  R E A L 1 6 1 0 3  v e r s  P A V E 4 1 1 6 0

C d e  I n h i b i t i o n  J B U S  A
v e r s  T r a n s c e i v e r

C d e  I n h i b i t i o n  J B U S  B
v e r s  T r a n s c e i v e r

C d e  v o y a n t  + V =  d e p u i s  R E A L 1 6 1 0 3  v e r s  P A V E 4 1 1 6 0

S é l e c t i o n  D a t a / C d e s  A f f i c h e u r  d e p u i s  M I D S 1 1 2 1 6  v e r s  P A V E 4 1 1 6 0

R e s e t  A f f i c h e u r  d e p u i s  M I D S 1 1 2 1 6  v e r s  P A V E 4 1 1 6 0

C d e  V o y a n t  P r é s e n c e  P o r t e u s e

C d e  V o y a n t  P r é s e n c e  M o d u l a t i o n

L I A I S O N S  I N T E R - C O N N E C T E U R S

C d e  v o y a n t  A l a r m e  é m e t t e u r

L i a i s o n  I ² C  d u  µ C  M I D S 1 1 2 1 6  v e r s  P A V E 4 1 1 6 0  :  S C L K

L i a i s o n  I ² C  d u  µ C  M I D S 1 1 2 1 6  v e r s  P A V E 4 1 1 6 0  :  S D A

L i a i s o n  I ² C  d u  µ C  M I D S 1 1 2 1 6  d e p u i s  P A V E 4 1 1 6 0  :  I N T

C d e  T e s t  v o y a n t s  d e p u i s  M I D S 1 1 2 1 6  v e r s  P A V E 4 1 1 6 0

S é l e c t i o n  A f f i c h e u r  s u r  S P I  µ C  d e p u i s  M I D S 1 1 2 1 6  v e r s  P A V E 4 1 1 6 0

C d e  M a r c h e  r é c e p t e u r  d i s t a n t e .  " 0 "  =  M a r c h e

I n f o  M a r c h e  T x / R x
B F +  r é c e p t i o n

B F -  r é c e p t i o n

T e n s i o n  c h a m p

I n f o  B o n  F c t m e n t  T x / R x

B F  E n r e g i s t r e u r

I n f o  A p p e l  B

I n f o  A p p e l  A

R e t o u r  d ' A l t e r n a t

A l a r m e  é m e t t e u r

C d e  T e s t  d i s t a n t

A l i m e n t a t i o n  p r o t é g é e

C d e  I n h i b i t i o n  J B U S  B

C d e  I n h i b i t i o n  J B U S  A

C d e  P u i s s a n c e  N o r m a l e

C d e  T e s t  P o r t e u s e  d i s t a n t

C d e  D é s e n s i b i l i s a t i o n

C d e  M a r c h e

C d e  I n h i b i t i o n  S y n t h é

A l a r m e  S y n t h é

I n f o  R O S  m é m o r i s é e

C d e  A l t e r n a t  d i s t a n t

C d e  V e n t i l a t e u r
C d e  I n h i b i t i o n  é m i s s i o n

I n f o  P r é s e n c e  P o r t e u s e

B F -  m o d u l a t i o n

B F +  m o d u l a t i o n

C d e  B l o c a g e  S é c u .  A l t .

I n f o  P r é s e n c e  M o d u l a t i o n

C d e  S i l e n c i e u x  d i s t a n t e

V o y a n t  P r é s e n c e  B a t t e r i e

V o y a n t  + V =

V o y a n t  M o d u l a t i o n

V o y a n t  R O S  i n s t a n t a n n é

B P  T e s t  R F + M O D

S é l e c t i o n  D a t a / C d e s  A f f i c h e u r

V e r s  c o n t a c t  1  I n t e r  M / A

R e t o u r  c o n t a c t  1  I n t e r  M / A

R e s e t  A f f i c h e u r

B F +  m i c r o p h o n e

B F -  m i c r o p h o n e

A l t e r n a t  l o c a l

B F +  c a s q u e

B F -  c a s q u e

B P  T e s t  R F

V o y a n t  R x D 2  J B U S

V o y a n t  R x D 3  D A T A

L i a i s o n  I ² C  µ C  :  S D A

L i a i s o n  I ² C  µ C  :  S C L K

V o y a n t  F c t m e n t  s u r  S e c t e u r

V o y a n t  P o r t e u s e

V o y a n t  T x S t a t u s

V o y a n t  A l a r m e  é m e t t e u r

A l i m e n t a t i o n  + V =

L i a i s o n  M a i n t e n a n c e  :  R x D 1

L i a i s o n  M a i n t e n a n c e  :  T x D 1

L i a i s o n  M a i n t e n a n c e  :  D T R 1

L i a i s o n  M a i n t e n a n c e  :  D S R 1

L i a i s o n  S P I  µ C  :  S é l e c t i o n  a f f i c h e u r

V e r s  c o n t a c t  2  I n t e r  M / A

R e t o u r  c o n t a c t  2  I n t e r  M / A

L i a i s o n  I ² C  µ C  :  I N T

C d e  T e s t  v o y a n t s

L i a i s o n  S P I  µ C  :  C L K

V o y a n t  T x D 2  J B U S

V o y a n t  T x D 3  D A T A

L i a i s o n  S P I  µ C  :  M O S I

V e r s  c a r t e
P A V E 4 1 1 6 0

V e r s  c a r t e
R E A L 1 6 1 0 3

I n h i b i t i o n  é m i s s i o n  R E A L + T  ° K  A l i m e n t a t i o n

A l i m e n t a t i o n  + V =

V e r s  c o n t a c t  1  I n t e r  M / A

R e t o u r  c o n t a c t  1  I n t e r  M / A
V e r s  c o n t a c t  2  I n t e r  M / A

R e t o u r  c o n t a c t  2  I n t e r  M / A

- T  ° K  A l i m e n t a t i o n

A l i m e n t a t i o n  + V =

V o y a n t  F c t m e n t  s u r  S e c t e u r

V o y a n t  + V =

V o y a n t  P r é s e n c e  B a t t e r i e

C o n n e c t e u r
T r a n s c e i v e r

B F +  r é c e p t i o n

I n f o  M a r c h e  R x

B F -  r é c e p t i o n

T e n s i o n  C h a m p

I n f o  B o n  F c t m e n t  R x

B F  E n r e g i s t r e u r  R x

I n f o  A p p e l  B

I n f o  A p p e l  A

R e t o u r  d ' A l t e r n a t  /
D e m a n d e  é m i s s i o n  C S M A

I n f o  A l a r m e  R x

A u t o r i s a t i o n  é m i s s i o n  C S M A

A l i m e n t a t i o n  + V = / 1 , 5 A
C d e  I n h i b i t i o n  J B U S  B

C d e  I n h i b i t i o n  J B U S  A

L i a i s o n  T r a n s c e i v e r  :  R x D 4  B

L i a i s o n  T r a n s c e i v e r  :  R x D 4  A

C d e  S i l e n c i e u x  d i s t a n t e

C a n a l  C S M A  e n c o m b r é

C d e  M a r c h e  r é c e p t e u r

L i a i s o n  T r a n s c e i v e r  :  T x D 4  B

L i a i s o n  T r a n s c e i v e r  :  T x D 4  A

P r é s e n c e  r é c e p t e u r

C d e  D é s e n s i b i l i s a t i o n

C o n n e c t e u r
D A T A

L i a i s o n  D A T A  :  T x D 3  B

L i a i s o n  D A T A  :  T x D 3  A

L i a i s o n  D A T A  :  R x D 3  B

L i a i s o n  D A T A  :  R x D 3  A

L i a i s o n  D A T A  :  R T S 3  B

L i a i s o n  D A T A  :  R T S 3  A
L i a i s o n  D A T A  :  C T S 3  B

L i a i s o n  D A T A  :  C T S 3  A

S i g n a l  1 P P S  B

S i g n a l  1 P P S  A

C o n n e c t e u r
J B U S

L i a i s o n  J B U S  :  T x D 2  B

L i a i s o n  J B U S  :  T x D 2  A

L i a i s o n  J B U S  :  R x D 2  B

L i a i s o n  J B U S  :  R x D 2  A

C O N N E C T I Q U E  I N T E R N E  /  E X T E R N E

I n d i c e  r é v .  :
D a t e  r é v .  :

C A R T E  D E  C O N T R Ô L E  E T  D ' A S S E R V I S S E M E N T
S c h é m a  s y n o p t i q u e  :  L i a i s o n s  s é r i e s  D A T A ,  J B U S ,  T R A N S C E I V E R ,  
L i a i s o n s  I n t e r - c o n n e c t e u r s ,  C o n n e c t i q u e  i n t e r n e / e x t e r n e ,    ( 1 / 2 )

A d r e s s e  e m a i l  :
c o u r r i e r @ t e l e r a d . f r

C o d e  s / e n s e m b l e  :  5 1 0 0 1 1 8 3R è f .  s / e n s e m b l e  :  C T R L 1 1 2 1 7 R è f .  e n s e m b l e  :  E M 9 0 0 0 - 2 G C o d e  e n s e m b l e  :  8 0 0 0 0 0 8 6

T R A N S C E I V E R

I n f o  M a r c h e  é m e t t e u r
" 1 "  =  M a r c h e

E X P L O I T A T I O N

C d e  v o y a n t  A l a r m e  é m e t t e u r

C d e  V o y a n t  P r é s e n c e  P o r t e u s e

C d e  V o y a n t  P r é s e n c e  M o d u l a t i o n

S é l e c t i o n  P L L  F o p  d e p u i s  S P I  µ C .  " 0 "  =  S é l e c t i o n

S é l e c t i o n  r e g i s t r e s  à  d é c a l a g e .  " 0 "  =  s é l e c t i o n

I n f o r m a t i o n  A l a r m e  P L L .  " 1 "  =  A l a r m e

V a l i d a t i o n  d o n n é e s  P L L .  " 0 "  =  v a l i d a t i o n

A c t i v a t i o n  r e g i s t r e s  à  d é c a l a g e .  " 0 "  =  a c t i v a t i o n

R e s e t  g é n é r a l .  " 0 "  =  R e s e t

I n f o  F c t m e n t  s u r  l e  1 0 M H z  e x t e r n e .  " 0 "  =  1 0 M H z  e x t e r n e

A c c o r d  d e  l ' E e p o t  s u r  l e  1 0 M H z  e x t e r n e

S é l e c t i o n  P L L  1 0 M H z  d e p u i s  S P I  µ C .  " 0 "  =  S é l e c t i o n

S é l e c t i o n  E e p o t  1 0 M H z .  " 0 "  =  S é l e c t i o n

E X P L O I T A T I O N

E X P L O I T A T I O N

L I A I S O N S  I N T E R - C O N N E C T E U R S

R x D 4

T x D 4

E M 9 0 1 0 - 2 G 8 0 3 0 0 0 3 5



A

B

C

D

A

C

D

B

1234567891 01 11 21 31 41 51 61 71 81 92 02 12 2

1234567891 01 11 21 31 41 51 61 71 81 92 02 12 2

M A 1 6

6 , 8
L P  f i l t e r

C 7 8 ,
R 1 2 3 , R 1 2 7

F 1 m i n  =  2 4 , 5 k H z
F 1 m a x  =  1 5 9 k H z

L P  f i l t e r

C 7 9 ,
R 1 2 5 , R 1 2 8

F 2 m i n  =  2 4 , 2 k H z
F 2 m a x  =  1 5 4 k H z

L P  f i l t e r

C 8 9 , R 1 3 3

F 3  =  1 4 5 k H z

L P  f i l t e r

C 8 1 , C 8 2 , R 1 2 1

M X 6
M X 7

T P 9

+ 5 V

C 1 7 8

1 0 0 m V -
C 1 8 1

1 m V -

+ 5 V

+ 5 V

- 3 , 3 3 V

+ 1 5 V

T P 2 4

L P  f i l t e r

M A 3 5 A , B

+ 5 V

M A 3 8 B

2 A E

A D J 1 7 - 3

J 1 7 - 4

+ 5 V

P W R 1
J 1 8 - 1 2 ,
J 2 2 - 1 7 , J 2 2 - 1 9

P W R 4

J 2 3 - 7
J 2 3 - 8

D S 6
+ V I + V O

G I G O

V R 3  o u  4

M N 1 7 C

+ V I + V O

C O M

G I - V O

V R 5  o u  6

C

L

L 1 , C 2 4 6

I N O U T

G n d

V R 2
T P 3 5F 3

1 A

J 1 3 - 1 3
C R 4 3

D S 4

+ 3 , 3 V

D S 5

+ 5 V

R c

+ V c c

G n d
G n d

R b
C R a

C R b
R a

C R c

G n d

Q a

R a

G n d

C R b

C R a

+ 3 , 3 V

R 4 1 2

A W
J 1 5 - 2 4

J 1 8 - 2 7 A Y 1

+ 5 V

R c

+ V c c

G n d
G n d

R b
C R a

C R b
R a

C R c

G n d

Q a

Q 2 1 M N 1 7 B

R a

G n d

C R b

C R a

+ 3 , 3 V

R 3 9 2
J 1 5 - 2 5

J 1 3 - 1 2 B Z 2

Q 3 4 M N 1 7 D

R a

G n d

C R b

C R a

+ 3 , 3 V

R 4 7 1

J 1 4 - 1 8
B Z

A Y

Q 2 B

D S 1T P 2

M N 1 A , M N 1 B , M N 2 A , M N 2 B
D t

D t  =  3 0 0 µ s

D t

D t  =  3 0 0 µ s

J 1 5 - 2 9 J

J 1 5 - 3 1 K

J 1 4 - 4 3 B W

D NJ 1 3 - 3 1

D OJ 1 3 - 3 2

T 1

M N 1 6

M N 1 5

+ 2 , 5 V

P _ L I G N E

C 1 6 3
M A 3 4 A

2

D SJ 1 8 - 2 3

D T

C 1 7 1
1 0 0 m V - M X 1 2

C R 2 5 ,
M A 3 1 A , B

L P  f i l t e r

M A 3 2 A , B
M A 3 3 A

M A 3 3 B

R b

M A x

R a

R b

M A x

R a

- 1

- 1

T P 2 3

C W

C V

J 1 4 - 3 9

R 2 1 6

R 2 4 6

M A 3 0 A

M A 3 0 B

L P  f i l t e r

M A 2 9 A , B

BA
J 5

BA
J 7

D S P _ I

T P 2 7

R b

M A x

R a

R a R b

R a

G n d

C R b

C R a

+ 3 , 3 V

R 4 3 9

J 2

S D O _ P O T 1

B W 1

K 2

B W 1

S D O _ P O T 1

M A 4 A

- 1

R 4 6

M A 5

R 4 9 , R 5 0

R 5 1

D S P _ Q

R 5 3

M A 4 BR 5 6
R 5 7 , R 5 8

A JJ 2 1 - 7

A KJ 2 1 - 8

R 9 3

M A 1 2 B
R b

M A x

R a

R a R b

R 9 5

M A 1 2 A

6

R 1 1 1

M A 1 3 B

R 1 1 3

M A 1 3 A

6

A LJ 2 1 - 9

A MJ 2 1 - 1 0

R b

M A x

R a

R a R b

C R 1 0 , R 6 0 , R 6 3

M A 1 4
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C d e  t e s t  v o y a n t .  " 1 "  =  T e s t

I n f o  F o n c t i o n n e m e n t  s u r  1 0 M H z  e x t e r n e

I n f o  A c c o r d  E e p o t  1 0 M H z C d e  M a r c h e  R x .  " 1 "  =  M a r c h e

H o r l o g e  S P I 1  D S P  

M I S O  S P I 1  D S P  
B u s  S P I 1  D S P

B u s
S P O R T 0

C o m m a n d e  M o d u l a t i o n  I

F e c h  :  2 4 , 5 7 6 M H z / 2 1 , 5 0 4 M H z

T e n s i o n  r é f é r e n c e  d u  C O D E C .  V r e f  =  2 , 2 5 V

I n f o  P o r t e u s e  p r é s e n t e .  " 1 "  =  p r é s e n t e

C S  C A N  m e s u r e  A D 7 4 9 0 .  " 0 "  =  s é l e c t i o n n é

R é c e p t i o n  d e  d o n n é e s

E t a t  d e  l ' é m u l a t i o n  J T A G  D S P

T e s t  C l o c K .  H o r l o g e  p o u r  l a  m a c h i n e  d e  t e s t  à  é t a t  J T A G  D S P

T e s t  D a t a  O u t p u t .  D o n n é e s  e n  s o r t i e  d e  l a  m a c h i n e  d e  t e s t  à  é t a t  J T A G  D S P

T e s t  M o d e  S e l e c t .  C d e  d e  l a  m a c h i n e  d e  t e s t  à  é t a t  J T A G  

T e s t  D a t a  i n p u t .  D o n n é e s  e n  e n t r é e  d e  l a  m a c h i n e  d e  t e s t  à  é t a t  J T A G  D S P

T e s t  R e s e t .  R e s e t  d e  l a  m a c h i n e  d e  t e s t  à  é t a t  J T A G  D S P

S y n c h r o  A D 9 8 7 4

B u s  S P O R T 1  D S P

R e s e t
D S P

A l i m e n t a t i o n  + 5 V

A l i m e n t a t i o n  d u
c o e u r  d u  D S P

F r é q u e n c e  d e  d é c o u p a g e  3 0 0 k H z

A l i m e n t a t i o n  d u
c o e u r  d u  µ C

A l i m e n t a t i o n  
g é n é r a l e

R é f .  9 , 6 M H z

H o r l o g e  5 0 M H z

P o r t  d ' E / S
s u p p l é m e n t a i r e s

A c t i v a t i o n  S D R A M s
A c t i v a t i o n  F L A S H s

S o r t i e s  F L A S H s

E c r i t u r e  F L A S H 0
E c r i t u r e  F L A S H 1

A c t i v a t i o n  c o m m u t a t e u r s

B u s  d e  c o n t r ô l e  µ C

I T  s u r  M o d i f i c a t i o n  d ' u n  d e s  p o r t s  l e n t s  d u  D S P

I T  s u r  M o d i f i c a t i o n  d ' u n  d e s  p o r t s  r a p i d e s  d u  D S P

B u s  S P I  µ C

M é m o i r e
E E P R O M  s é r i e

C a p t e u r  d e
t e m p é r a t u r e

D o n n é e s  I 2 C

H o r l o g e  I 2 C

I n t e r r u p t i o n  I 2 C

D o n n é e s  I 2 C  e n  R x

H o r l o g e  1 0 M H z  e x t e r n eD e
S V H F 2 5 0 7 7 4 d B m  +  3 d B

A m p l i  H F

P r é s e n c e
4 8 M H z

I n h i b i t i o n
4 8 M H z

H o r l o g e  l i a i s o n  U S B  4 8 M H z

1 0 M H z  e x t e r n e  v e r s  µ C

H o r l o g e  l i a i s o n  U S B  4 8 M H z

S o r t i e  D o n n é e s  t e s t  D e b u g

M O D C K 1 / M O D C K 2  =  1 1
s u r  R e s e t  a c t i f  = >
S é l e c t i o n  H o r l o g e  e x t e r n e .

E n t r é e  D o n n é e s  t e s t  D e b u g

H o r l o g e  t e s t  D e b u g

S o r t i e  D o n n é e s  t e s t  J T A G

E n t r é e s  D o n n é e s  t e s t  J T A G

H o r l o g e  t e s t  J T A G

C d e  d e s  m o d e s  s u r  t e s t  J T A G

S o r t i e  B u f f e r  b i t 0

S o r t i e  B u f f e r  b i t 1

R e s e t  H a r d  µ C  d e p u i s  c o n n e c t e u r  T r a c e

R e s e t  S o f t  µ C  d e p u i s  t e s t  J T A G

R e s e t  g é n é r a l

R e s e t

R e s e t

R e s e t  S o f t  µ C  d e p u i s  c o n n e c t e u r  T r a c e

R e s e t  H a r d  µ C  d e p u i s  c o n n e c t e u r  t e s t  J T A G

R e s e t  H a r d  µ C

R e s e t  S o f t  µ C

P o w e r - O n  R e s e t

5 0 M H z  C P L D

S o r t i e  D o n n é e s  t e s t  J T A G

D o n n é e s  t r a n s m i s e s  -

D o n n é e s  r e ç u e s  -

L i a i s o n  T r a n s c e i v e r  R S 4 8 5
( T x D 4  Q  ( S ) ,  R x D 4  Z  ( E ) )

C S  C A N  m e s u r e s  A D 7 4 9 0  ( S ) ,
" 0 "  =  S é l e c t i o n n é

L i a i s o n  s é r i e  µ C  S M C 2

L i a i s o n  s é r i e  µ C  S C C 3

L i a i s o n  S P I  µ C L i a i s o n  S P I  d u  µ C
( M I S O  B C  ( E ) ,  M O S I  J  ( S ) ,  S C K  K  ( S ) )

C S  a f f i c h e u r  ( S )

L i a i s o n  I 2 C  µ C L i a i s o n  I 2 C  d u  µ C  ( S D A  B I  ( E / S ) ,
S C L K  B H  ( S ) ,  I N T  B J  ( E ) )

A c c o r d  E e p o t  1 0 M H z  ( E )

C S  P L L  1 0 M H z  s u r  S P I  µ C  ( S ) C S  E e p o t  1 0 M H z  s u r  S P I  µ C  ( S )

A l i m e n t a t i o n  + 5 V  ( E ) A l i m e n t a t i o n  + 5 V  ( E )

C S  P L L  F o p  s u r  S P I  µ C  ( S )

E c r i t u r e  m é m o i r e s  F l a s h 0 / 1
d e p u i s  J T A G  ( E )

S o r t i e  B u f f e r  b i t 0  d u  µ C  ( S ) R e s e t  s o f t  v e r s  µ C ,  " 0 "  =  r e s e t  ( E )

R e s e t  b u s  d e  t e s t  J T A G  ( E ) D o n n é e s  T e s t  J T A G  e n  s o r t i e  d u  µ C  ( S )

R e s e t  D S P ,  " 0 "  =  R e s e t  ( E )

H o r l o g e  T e s t  D e b u g  v e r s  µ C  ( E )

S o r t i e  B u f f e r  b i t 1  d u  µ C  ( S )

R e s e t  h a r d  v e r s  µ C ,  " 0 "  =  r e s e t  ( E ) D o n n é e s  T e s t  D e b u g  e n  e n t r é e  v e r s  µ C  ( E )

D o n n é e s  T e s t  D e b u g  e n  s o r t i e  d e  µ C  ( S )

D o n n é e s  T e s t  J T A G  e n  e n t r é e
v e r s  µ C  ( E )

C d e  m o d e s  T e s t  J T A G  v e r s  µ C  ( E )

H o r l o g e  T e s t  J T A G  v e r s  µ C  ( E )

E t a t  é m u l a t i o n  J T A G  d e p u i s  D S P  ( S )

H o r l o g e  t e s t  J T A G  v e r s  D S P  ( E )D o n n é e s  T e s t  J T A G  e n  s o r t i e  d u  D S P  ( S )

D o n n é e s  T e s t  J T A G  e n  e n t r é e  v e r s  D S P  ( E )S é l e c t i o n  d e  m o d e  T e s t
J T A G  v e r s  D S P  ( E ) R e s e t  t e s t  J T A G  v e r s  D S P ,  " 0 "  =  R e s e t  ( E )

R e s e t  t e s t  J T A G  v e r s  i n t e r f a c e s
E t h e r n e t .  " 0 "  =  R e s e t  ( E ) D o n n é e s  T e s t  J T A G

e n  s o r t i e  i n t e r f a c e  E t h e r n e t 2  ( S )D o n n é e s  T e s t  J T A G
e n  e n t r é e  v e r s  C P L D  ( E ) C d e  m o d e s  T e s t  J T A G  v e r s

i n t e r f a c e s  E t h e r n e t  e t  C P L D  ( E )H o r l o g e  T e s t  J T A G  v e r s  i n t e r f a c e s
E t h e r n e t  e t  C P L D  ( E )

H o r l o g e  T r a c e  5 0 M H z  ( S )

A c c è s  a u  b u f f e r  
T r a c e  ( S )

R e s e t  h a r d  v e r s  µ C
" 0 "  =  r e s e t  ( E )

R e s e t  s o f t  v e r s  µ C
" 0 "  =  r e s e t  ( E )

H o r l o g e  T e s t  D e b u g
v e r s  µ C  ( E )

S o r t i e  B u f f e r  b i t 1  d u  µ C  ( S )

D o n n é e s  T e s t  D e b u g
e n  e n t r é e  v e r s  µ C  ( E )

D o n n é e s  T e s t  D e b u g
e n  s o r t i e  d e  µ C  ( S )

S o r t i e  B u f f e r  b i t 0  d u  µ C  ( S )

S é l e c t i o n
L e c t u r e / E c r i t u r e
b u f f e r  T r a c e

B i t s  d ' a d r e s s e
µ C  A 1 5  à  A 3 1

V e r s  c a r t e
C T R L 1 1 2 1 7

L i a i s o n  D A T A / J B U S
( T x D 3  L  ( S ) ,  R x D 3  M  ( E ) ,  
R T S 3  N  ( S ) ,  C T S 3  O  ( E ) )

I n f o  F c t m e n t  s u r  1 0 M H z  e x t e r n e  ( E )

S i g n a l  1 p p s .  I m p u l s i o n  n é g a t i v e  à  l a  m a s s e  ( E )

L i a i s o n  J B U S  R S 4 8 5
( T x D 2  A A  ( S ) ,  R x D 2  A B  ( E ) ,  R T S 2  A C  ( S ) )

L i a i s o n  M a i n t e n a n c e  R S 2 3 2
( T x D 1  A P  ( S ) ,  R x D 1  A Q  ( E ) ,  D S R 1  A R  ( E ) )

R é f é r e n c e  9 , 6 M H z

N o n  u t i l i s é

R e t o u r  d ' a l t e r n a t / D e m a n d e  é m i s s i o n  C S M A .  " 0 "  =  A l t / D e m a n d e

D e m a n d e  T e s t  P o r t e u s e .  " 0 "  =  T e s t

C d e  I n h i b i t i o n  J B U S .  " 1 "  =  I n h i b i t i o n

R e s e t  A f f i c h e u r .  " 0 "  =  R e s e t

S é l e c t i o n  D o n n é e s / C d e s  a f f i c h e u r .  " 1 "  =  C d e s

N o n  u t i l i s é
L i a i s o n  s é r i e  µ C  S C C 1

L i a i s o n  s é r i e  µ C  S C C 2

L i a i s o n  M a i n t e n a n c e  :  R x D 1

L i a i s o n  M a i n t e n a n c e  :  D S R 1

L i a i s o n  J B U S  :  R T S 2

L i a i s o n  J B U S  :  T x D 2

L i a i s o n  J B U S  :  R x D 2

L i a i s o n  D A T A / J B U S  :  C T S 3

L i a i s o n  D A T A / J B U S  :  R T S 3

L i a i s o n  D A T A / J B U S  :  T x D 3

L i a i s o n  D A T A / J B U S  :  R x D 3

L i a i s o n  T r a n s c e i v e r  :  T x D 4

L i a i s o n  T r a n s c e i v e r  :  R x D 4

A c t i v i t é
T x D 1

M é m o i r e
S D R A M 1

M é m o i r e
S D R A M 0

M é m o i r e
F L A S H 0

M é m o i r e
F L A S H 1

B u s  d ' a c c è s  m é m o i r e s  S D R A M s  e t  F L A S H s

B u s  d ' a d r e s s e  µ C

B u s  d e  d o n n é e s  µ C

R é p a r t i t e u r
d ' h o r l o g e

S i g n a l  1 P P S

S i g n a l  1 P P S

R e s e t  B u s  d e  T e s t  d e p u i s  c o n n e c t e u r  t e s t  J T A G

R e s e t  b u s  d e  t e s t

P o w e r - O n  R e s e t

I n f o  R e s e t  D S P  a c t i f

I T  p o u r  é c h a n g e  d e  d o n n é e s  e n t r e  µ C  e t  D S P

5 0 M H z  c o n n e c t e u r  T r a c e

A c c é s  b u f f e r  T r a c e

S é l e c t i o n  L e c t u r e / E c r i t u r e
b u f f e r  T r a c e

C d e  8 , 3 3 k H z . " 1 "  =  8 , 3 3 k H z

I n f o  C a n a l  C S M A  e n c o m b r é .  " 1 "  =  e n c o m b r é

D e  µ C

D e  M N 2 0

I n f o  T x / R x . " 1 "  =  T x

D e  µ C

D e  µ C

P o w e r - O n  R e s e t
D e  V R 2

D e  V R 2
F r é q u e n c e  d e

d é c o u p a g e  3 0 0 k H z

V e r s  µ C
V e r s
M N 2 2
e t  C P L D

H o r l o g e  1 0 M H z  e x t e r n e

V e r s  µ C

V e r s  µ C

I T  p o r t s  l e n t s  D S P

D e  µ C

D e  µ C

V e r s  C P L D
e t  E T H .

V e r s  C P L D

D e  µ C

V e r s  µ C

D e  C P L D

D e  C P L D

S i g n a l  1 P P S
D e  M X 4

D e  M X 2

V e r s  C P L D

V e r s  µ C

R é c e p t i o n  d e  d o n n é e s
V e r s  M N 2 2

D e  D S P

D e  M X 9
N o n  u t i l i s é

L i a i s o n  M a i n t e n a n c e  :  D S R 1

L i a i s o n  S C C 1  µ C

L i a i s o n  S C C 2  µ C

L i a i s o n  S C C 3  µ C

L i a i s o n  S C C 4  µ C

V e r s  M N 1 7

D e  M N 5

V e r s
M N 1 3

D e  C P L D

D e  C P L D

D e  C P L D

D e  C P L D

D e  C P L D

E c r i t u r e  F L A S H 0 / F L A S H 1  d e p u i s  t e s t  J T A G

P o w e r - O n  R e s e t

P o w e r - O n  R e s e t

D e  M N 5

D e  M N 5
D e  V R 2

D e  V R 2

I T  p o u r  é c h a n g e  d e  d o n n é e s  e n t r e  µ C  e t  D S P

A c t i v a t i o n  R e s e t  D S P  p a r  l e  µ C

I n h i b i t i o n  W D  d u  D S P

J 2 - 2 0
C o m m a n d e  I n h i b i t i o n  é m i s s i o n .  " 1 "  =  I n h i b i t i o n

V e r s  M N 1 9 A , B

V e r s  Q 4

V e r s  Q 9

V e r s  M N 1 7
S é l e c t i o n  P o r t s  P  o u  C K

V e r s  M X 4
I n f o  B o n  F o n c t i o n n e m e n t / A l a r m e

v e r s  P A V  e t  E x p l o i t a t i o n

C d e  V e n t i l a t i o n .  " 1 "  =  v e n t i l a t i o n  

I n f o  M a r c h e  é m e t t e u r .  " 1 "  =  M a r c h e

M O D U L E  M I C R O - P R O C E S S E U R / D S P
S c h é m a  s y n o p t i q u e  ( 1 / 1 )

A d r e s s e  e m a i l  :  

C o d e  s / e n s e m b l e  :  5 3 5 0 0 0 1 5R è f .  s / e n s e m b l e  :  M I P R 1 1 0 0 5 R è f .  e n s e m b l e  :  E M 9 0 0 0 - 2 G C o d e  e n s e m b l e  :  8 0 0 0 0 0 8 6

A u t o r i s a t i o n  é m i s s i o n  C S M A  ( S )I n f o  c a n a l  C S M A  e n c o m b r é  ( E )

C d e  A p p r e n t i s s a g e  ( S )

C d e  m o d u l a t i o n  I  ( S )

T e n s i o n  d e  r é f é r e n c e  d u  C o d e c  ( S )

A l i m e n t a t i o n  + 5 V  ( E ) A l i m e n t a t i o n  + 5 V  ( E )

R e s e t  g é n é r a l  ( S )

A c t i v a t i o n  r e g i s t r e s  à  d é c a l a g e
v e r s  S V H F 2 5 0 7 7  ( S )

I n f o  M a r c h e  ( S )  

I n f o  B o n  F o n c t i o n n e m e n t  ( S )

C d e  P u i s s a n c e  N o r m a l e  ( E )

I n f o  R O S  ( E )

C d e  I n h i b i t i o n  S y n t h é t i s e u r  ( E )

C d e  I n h i b i t i o n  S é c u r i t é  A l t e r n a t  ( E )

C d e  I n h i b i t i o n  é m i s s i o n  ( E )

I n f o  P r é s e n c e  P o r t e u s e  ( S )

I n f o  M o d u l a t i o n  ( S )

V a l i d a t i o n  d o n n é e s  P L L  ( S )

S é l e c t i o n  r e g i s t r e s  à  d é c a l a g e
v e r s  S V H F 2 5 0 7 7  ( S )

I n f o  A l a r m e  P L L  F o p  ( E )

D e m a n d e  d e  t e s t  R F + M O D  d e p u i s  B P  ( E )

C d e  m o d e  A M / I Q  ( S ) C d e  I n h i b i t i o n  é m i s s i o n  ( S )

D e m a n d e  é m i s s i o n  C S M A  ( S )

C d e  M a r c h e / A r r ê t  d i s t a n t e  ( E )

I n f o  S t a t u s  é m e t t e u r  ( S )

C d e  V e n t i l a t i o n  ( S )

C d e  m o d u l a t i o n  Q  ( S )

B F +  é m i s s i o n  d e p u i s  C T R L 1 1 2 1 7  ( E )
B F -  é m i s s i o n  d e p u i s  C T R L 1 1 2 1 7  ( E )

S é l e c t i o n  B F  L o c a l e / D i s t a n t e  ( S )

C S  e e p o t  D é p h a s e u r  s u r  S P I  µ C  ( S )

L i a i s o n  S P I 1  D S P
L i a i s o n  S P I  d u  D S P  M I D S 1 1 2 1 6
( S C K 1  E H  ( S ) ,  M O S I 1  E F  ( S ) ,  M I S O 1  E G  ( E ) )

V e r s  c a r t e
C T R L 1 1 2 1 7

C d e  P o r t e u s e  ( E )

R e s e t  A f f i c h e u r  v e r s  P A V E 4 1 1 6 0  ( S )

C d e  I n h i b i t i o n  p a r  c a r t e  R E A L 1 6 1 0 3  ( E )

S é l e c t i o n  D a t a / C d e s  A f f i c h e u r  ( S )

C d e  I n h i b i t i o n  J B U S  ( E )

C d e  A l t e r n a t  l o c a l  ( E )  

S e n s i b i l i t é  m i c r o p h o n e  ( S )

I n f o  A l t e r n a t + I n h i b i t i o n s  ( E )

I n f o  R e t o u r  d ' A l t e r n a t  ( E )

C d e  A l t e r n a t  d i s t a n t ,  " 0 "  =  é m i s s i o n  ( E ) .

C d e  A l t e r n a t  d e p u i s  D S P  M I D S 1 1 2 1 6 ,  " 0 "  =  é m i s s i o n  ( S ) .

C d e  T e s t  v o y a n t s ,  " 1 "  =  t e s t  ( S )

C d e  I n h i b i t i o n  S é c u r i t é  A l t e r n a t .  " 0 "  =  I n h i b i t i o n
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D a t e  r é v .  :
I n d i c e  r é v .  :

A d r e s s e  e m a i l  :

R è f .  C I  n u  :  R A L I 6 2 6 6 A C o d e  C I  n u  :  2 9 0 0 1 7 3 9

S
U
IV
A
N
T
 
L
E
S
 V

E
R
S
IO

N
S
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U
S
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E
S
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M
P
O
S
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E
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N
T
E
S
 
S
U
R
 
L
A
 
C
A
R
T
E
 
N
E
 
S
O
N
T
 
P
A
S
 
U
T
IL
IS
E
S

T R G 4 0 0 0 T  A C / D C 8 4 5 0 0 1 6 0
A L I M 2 6 2 6 5

R A L I 1 6 1 0 7 5 1 5 0 0 0 9 1

R A L I 1 6 1 0 9 5 1 5 0 0 0 9 3

E M 9 0 1 0 A - 2 G 8 4 5 0 0 1 4 4

5 2 0 0 0 6 4 3
A L I M 2 6 2 6 3 5 2 0 0 0 6 4 1
C M - 3 0 0  V D T  V 2 8 0 0 0 0 0 8 8

R A L I 1 6 1 0 8 5 1 5 0 0 0 9 2

R A L I 1 6 1 1 1 5 1 5 0 0 0 9 5
C M - 3 5 0  V D T  V 2 8 0 0 0 0 0 8 9
C M - 3 0 0  U D T  V 2 8 0 3 0 0 0 3 6
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(Critical Net Route)
CPU_CLKOUT as short
as possible <.5"

Positionner aussi pres que possible
des broches d'alim du mpc885 (MN2);
sous le composant.

(Critical Net Route)

1 capa a chaque coin de la carte.

Positionner aussi pres que possible de MN2
avec connexions directes au +1,8V et à GND

Place
Caps as
close to
CPU VDDL
power
pins as
possible

Critical
Placement
and Route

Rèf. ss-ens. : MIDS11216

TEL : +33 5 59 58 55 00

Date rév.  :

Rèf. C.I.       : MIDS1345B

courrier@telerad.fr

Rèf. ens.       : ER9000-2G EM9000-2G
                       TRN4000 TRG4000
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Code ss-ens. : 51001181
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Code C.I.       : 29001708
/ A mettre entre MN5

et MN3

25MHz

25MHz

48MHz

All Trace Lengths and number of vias minimized

CLK_SDRAM_0 = CLK_SDRAM_1 = CLK_CPLD

Route all clocks as short and direct as possible, determine the longest length, then make all
other clocks equal to this length.

The trace length should includ the entire signal path from the output of NB2304AI1DG and
resistors.

Résistances près de MN2

Capa près de la

destination

LCX7
9,6MHz

24,576MHz/21,504MHz

0= 24,576 MHz

1 7

51001181

Tuesday, February 01, 2011

IRQ6#

IPB7/PTR#/AT3

IPA1/UTPBSPLT1

DSCK

IPB5/LWP1/VF1

IPA0/UTPBSPLT0

IPB4/LWP0/VF0

IPB2/IOIS16B/AT2

IPA4/UTPBSPLT4

DSD0/MODCK2

IPB3/IWP2/VF2IPA3/UTPBSPLT3

WAITB#

IPA6/UTPBSPLT6

IPA2/UTPBSPLT2

IPA5/UTPBSPLT5

DSDI

WAITA#/SOCSPLT#

IPA7/UTPBSPLT7

OP2/MODCK1/STS#

PORST#

CLKOUT

SRESET# P7

MP_TMSP7
MP_TCKP7

MP_TDOP7
MP_TDIP7

HRESET# P2,6,7

CS7# P2

MP_TRST#P7

DSCK P7

DSDI P7

VFLS1 P7

VFLS0 P7

DSDO P7

USB_CLK P4

ETH2_CLK P3

CLK_SDRAM_1 P2

CLK_Trace P7

CLK_CPLD P6

CLK_SDRAM_0 P2

PORST# P3,6

FECH P5

ETH1_CLK P3

+2,5V

+3,3V

+3,3V

+1,8V

+3,3V

+3,3V +3,3V

+3,3V+3,3V

+3,3V

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

+3,3V

+1,8V

GND

GND
GND GND GND GND GND GND

GND

GND

GND

GND

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+5V

GND

+3,3V

+3,3V +3,3V

+3,3V

+3,3V

GND

GND

+1,8V

+3,3V

GND

+3,3V

GND

+3,3V

+3,3V
+3,3V

+3,3V

+3,3V

+3,3V +3,3V

+3,3V

+3,3V

GND

+3,3V

+3,3V

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

R239 33

DS1
HSMH-C650

2
1

C62
10nF

TP12

C22
2,2uF

C59
10µF
10V

C56
10µF
10V

R242 33

CARTE MICROPROCESSEUR ET DSP

C47
100nF

R19 10k

CR4
BAT54SW

2

3

1

L1
BLM21B601

R37
330k

TP25

47000161

C30

2,2uF

C93

100nF

H6

C61

10nF

MN2B
MPC885

U17
V18
T16
T17

W18

B3
D4

D5
A4

A5

D10

B4
A3

G4

C4

TCK/DSCK
TMS
TDI/DSDI
TDO/DSDO
TRST#

PORESET#
RSTCONF#

EXTAL
XTAL

EXTCLK

IRQ6#/FRZ

HRESET#
SRESET#

CLKOUT

TEXP

R15 10k

C65
100nF

C53
100nF

C33

100nF

Alimentation - Reset - Horloges

48MHz present

CR3
BAS16

C28

10uF

R33
33k

TP7

R22 10k

C49
100nF

R34

2,2

C26

10uF

Q3
IRL2703S

2
3

1

R272 22

R39 33 H2

C57
10µF
10V

R20 10k

H7

C64
100nF

C52
100nF

C18

2,2uF

R270
68

H4

C48
100nF

R43

15k

C42
470pF

CR1

ES2D

2 1

R44
150

R238
1k

MN1A
74LVC2G125D

2
6

8 4
1

C37

10uF

R21 10k

R45
2,21k

C14
100nF

L3

10uH

10MHz

C6

100nF

VR1

LD29080DT25

1 3

2

IN OUT

GND

R48
220k

J3

R114664

C9

100nF

R286
Do Not Stuff

R18 10k

R7
2,67k

C66
100nF

C54
100nF

TP34

C182

100nF

C8

100nF

L4

10uH

R268
10k

H1

C25
100uF

10V

R26

1,54k

C19

2,2uF

R23

10k

H8

TP9

C13

100nF

R28
1k

C46

10pF

R17 10k

C7

100nF

C60
10nF

C5

100nF

C168

100nF

R4056k

R4
10k MN1B

74LVC2G125D

5
3

7

R25
470

TP11

50MHz

C67
100nF

C55
100nF

C183

100nF

R9 10k

TP36

MN3
NB3L553D

5

1
4

6
7

28
3CLK

VDD
GND

Q2
Q3

Q0OE
Q1

CR75

BAT54SW

2

3

1

C72

10uF
10V

R29
1k

R10 10k

R27

27k

TP35

C12

100nF

C27

10uF

MN2C
MPC885

B7

B15

C15

C6

B6

A7

A2

D3

E2

D1

D2

E3

F4

C1

B1

C3

D15

B16

D8

D6

A6

B8

A8

A10

B9

C9

C8

D9

A9

ALE_A

CE1_A#

CE2_A#

OP1

OP0/UTPCK_SPLT

BADDR30/REG#

WAITA#/SOCSPLT#

IPA7/UTPBSPLT7

IPA6/UTPBSPLT6

IPA5/UTPBSPLT5

IPA4/UTPBSPLT4

IPA3/UTPBSPLT3

IPA2/UTPBSPLT2

IPA1/UTPBSPLT1

IPA0/UTPBSPLT0

WAITB#

CS6#/CE1_B#

CS7#/CE2_B#

ALE_B/DSCK/AT1

OP2/MODCK1/STS#

OP3/MODCK2/DSD0

IPB7/PTR#/AT3

IPB6/DSDI/AT0

IPB5/LWP1/VF1

IPB4/LWP0/VF0

IPB3/IWP2/VF2

IPB2/IOIS16B/AT2

IPB1/IWP1/VFLS1

IPB0/IWP0/VFLS0

C10
100nF

R49
220k

R269

10k

CY22381FXI

C39
100uF
10V

4dBm±3dB

C4

100nF

R13
2,67k

C21

2,2uF

C69
100nF

C51
100nF

C58
10µF
10V

C31
10uF

C36

10uF

R240 33

H3

MN4A
74LVC2GU04

1 6

5

2

C15

10uF
10V

C29

10uF

R274
10k

H9

C195
100pF

R3
1k

R41
270

CR2

ES2D

2 1

R285
10k

TP1

C3

100nF

C73

10uF
10V

R8 10k

F1
3A

SMD300F

C164
100nF

C70
100nF

C50
100nF

C32

4,7nF

R46
56

R2
10k

C40
100nF

48MHz inhibé

R264
0

C23
6,8nF

R241 33

C44

12pF

C212
100uF
10V

H5

C17

2,2uF

C201
100nF

VR2

MC34701EK/R2

2
8

3

6

5

9

1

4

27
28

31
26

19

18

17

14

16

32

15

12

13

21

22

20

30

29

7

24
25

23
10
11

INV
GND

VOUT

SW

VIN2

GND

FREQ

VIN2

EN1
EN2

CLKSEL
ADDR

LDO

LFB

LCMP

BOOT

SCL

CLKSYN

SDA

VBD

VBST

LDRV

VIN1

CS

RESET

RT

SW

GND
GND

VDDI
PGND
PGND

R271
10k

C38

10uF

C34

10uF

CY22381FXI

C35

10uF

R36 33

R11 10k

MN24A
74LVC2G125D

2 6

8
41

C2

100nF

C184

100nF

TP8

C1

100nF

CR81
SM6T6V82

1

MN2E
MPC885 B

2

E
5

E
6

E
9

E
11

E
14

G
15

H
5

J5 J1
5

K
15

L5 M
15

N
5

R
6

R
9

R
10

R
12

R
15

E
7

E
8

E
10

E
12

E
13

E
15

F5 F6 F7 F8 F9 F1
0

F1
1

F1
2

F1
3

F1
4

F1
5

G
5

G
14

H
6

H
15

J6 J1
4

K
5

K
6

K
14

L6 L1
4

L1
5

M
5

M
6

M
14

N
6

N
15

P
5

P
6

P
8

P
9

P
10

P
11

P
12

P
14

P
15

R
5

R
7

R
8

R
11

R
13

R
14

G
6

G
7

G
8

G
9

G
10

G
11

G
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G
13

H
7
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8

H
9
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0

J1
1
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2

J1
3

K
7
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8
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9
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13

L7 L8 L9 L1
0

L1
1

L1
2

L1
3

M
7

M
8

M
9

M
10

M
11

M
12

M
13

N
7

N
8

N
9

N
10

N
11

N
12

N
13

N
14

P
7

P
13

R
16

E
4

C
2

V
D

D
LS

Y
N

V
D

D
L1

V
D

D
L2

V
D

D
L3

V
D

D
L4

V
D

D
L5

V
D

D
L6

V
D

D
L7

V
D

D
L8

V
D

D
L9

V
D

D
L1

0
V

D
D

L1
1

V
D

D
L1

2
V

D
D

L1
3

V
D

D
L1

4
V

D
D

L1
5

V
D

D
L1

6
V

D
D

L1
7

V
D

D
L1

8

V
D

D
H

1
V

D
D

H
2

V
D

D
H

3
V

D
D

H
4

V
D

D
H

5
V

D
D

H
6

V
D

D
H

7
V

D
D

H
8

V
D

D
H

9
V

D
D

H
10

V
D

D
H

11
V

D
D

H
12

V
D

D
H

13
V

D
D

H
14

V
D

D
H

15
V

D
D

H
16

V
D

D
H

17
V

D
D

H
18

V
D

D
H

19
V

D
D

H
20

V
D

D
H

21
V

D
D

H
22

V
D

D
H

23
V

D
D

H
24

V
D

D
H

25
V

D
D

H
26

V
D

D
H

27
V

D
D

H
28

V
D

D
H

29
V

D
D

H
30

V
D

D
H

31
V

D
D

H
32

V
D

D
H

33
V

D
D

H
34

V
D

D
H

35
V

D
D

H
36

V
D

D
H

37
V

D
D

H
38

V
D

D
H

39
V

D
D

H
40

V
D

D
H

41
V

D
D

H
42

V
D

D
H

43
V

D
D

H
44

V
D

D
H

45
V

D
D

H
46

V
D

D
H

47
V

D
D

H
48

V
D

D
H

49

G
N

D
1

G
N

D
2

G
N

D
3

G
N

D
4

G
N

D
5

G
N

D
6

G
N

D
7

G
N

D
8

G
N

D
9

G
N

D
10

G
N

D
11

G
N

D
12

G
N

D
13

G
N

D
14

G
N

D
15

G
N

D
17

G
N

D
16

G
N

D
18

G
N

D
19

G
N

D
20

G
N

D
21

G
N

D
22

G
N

D
23

G
N

D
24

G
N

D
25

G
N

D
26

G
N

D
27

G
N

D
28

G
N

D
29

G
N

D
30

G
N

D
31

G
N

D
32

G
N

D
33

G
N

D
34

G
N

D
35

G
N

D
36

G
N

D
37

G
N

D
38

G
N

D
39

G
N

D
40

G
N

D
41

G
N

D
42

G
N

D
43

G
N

D
44

G
N

D
45

G
N

D
46

G
N

D
47

G
N

D
48

G
N

D
49

G
N

D
50

G
N

D
51

G
N

D
52

G
N

D
53

G
N

D
54

G
N

D
55

V
S

S
S

Y
N

V
S

S
S

Y
N

1

R32
4,7k

TP2R31 10k

ALIM. COEUR DSP

C68
100nF

C11

10uF
10V

L2
4,7uH

R24
0,05

R30
22k

C170

10uF
10V

R5
10k

R14 10k

C16

2,2uF

C20

2,2uF

MN24B
74LVC2G125D

5 3

7

MN4B
74LVC2GU04

3 4

C63
100nF

R83
10k

TP10

C45

1,5pF

R38 33

MN5
LP5005

4

2

3
5
6

7
8

1

XTALOUT

GND

XTALIN
CLKB
CLKA

VDD
FS

CLKC

R1
10k

10MHz

C41

2,2uF

R12 10k

C43

10pF

C71
100nF

C24
10nF

MN25
LP5006

4

2

3
5
6

7
8

1

XTALOUT

GND

XTALIN
CLKB
CLKA

VDD
FS

CLKC

R35 33

R42
270 10MHz P5

I2C-SDAP2,4,7

PWR2P7

300KHz
P6

D_I P7

I2C-SCLP2,4,7

IRQ6_IT_ETH1# P3

SEL_FECHP5
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A12
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A17
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A25

A28
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A21

A23
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A18
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A29

Grouper MN10 et MN11

A mettre entre  1

et 3 de MN8

Code C.I.       : 29001708

Rèf. ens.       : ER9000-2G EM9000-2G
                       TRN4000 TRG4000

A mettre entre  1

et 3 de MN9

A mettre entre 

MN6 et MN7
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GPLA0#/GPLB0#

BS_A2#

A7

A28

A25

A27
A26

A18

A6

CS1#

A17

A21

A24

GPLA2#/GPLB2#/CS2#

A29

BS_A3#

A20

D27

D21

D18

D26

D16

D28

D24

D31
D30

D25

D19

D29

D17

D23

D20

D22

A23
A22

A25

A29

D13

A6

D10

A10

A17

A7

D4

D0

A11

D11
A24

A16

D6

A12

D8

A15

A13

D3

A8

A20
D5A19

D9A23

A9

D7

D14A28

D1

A22
A21

A27

D15

A18

D12A26

D2

A14

CS0#

A24

BS_A0#

A26

A21

A25

A28
A27

A7

A22

A17

A20

BS_A1#

A6

A23

A18

A29

GPLA2#/GPLB2#/CS2#

CS1#

GPLA0#/GPLB0#

D16

D18

CS0#

A20

A6

A16

A28

D17

D24
D25

D27
D26

A15

A24

D31

A21
A22

A26

A29

D28

A7

A11

A9

A17

A25

D19
D20
D21
D22

A19

A23

A27

A12

D29
D30

A18

A8

D23

A13

A10

A14

A28

A18

A9
A8
A7

BS_A3#

D27A27

A10

BS_A2#

D14

D24

CS0#

BS_A1#

D1

D20

A12

A3

D10

A29

D23

D29

A17

A4

A2
D3

D22

D30

A23

D4

CS1#

A0

D21

D12

D18

A16

D9

D13

D16

D19

A11

BS_A0#

D6

D15

GPLA2#/GPLB2#/CS2#

A31

A26

A6
A5

D2
A1

WE2#

D17

D31

A22
A21

A19

D8

D28

A25

A15
A14
A13

WE0#

D0

D5

D7

D26

A30

A24

A20

D11

D25

GPLA3#/GPLB3#/CS3#

GPLA3#/GPLB3#/CS3#

GPLA3#/GPLB3#/CS3#

OE#/GPLA1#/GPLB1#OE#/GPLA1#/GPLB1#

OE#/GPLA1#/GPLB1#OE#/GPLA1#/GPLB1#

OE#/GPLA1#/GPLB1#
GPLA0#/GPLB0#

D3

D0

D10

D7

D4

D12

D8

D5

D13

D11

D1

D15

D6

D9

D14

D2

WE0# WE2#

I2C-SCL
I2C-SDA

I2C-SDA
I2C-SCL

D[0..31] P6

A[0..31] P6,7

RD/WR# P7

CS7#P1

MP_AWP7TA# P6
TEA# P6

HRESET#P1,6,7 HRESET#P1,6,7

WE0# P6

TS# P6

CS5#P6

OE#P6

CS2#P7

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V +3,3V

+3,3V

+3,3V +3,3V

+3,3V +3,3V

GND

GND

GND

GND

GND GND

GND

GND

GND

GND

GND

GNDGND

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

GND

+3,3V

+3,3V

+3,3V

GND GND

+3,3V

+3,3V

VPPH

+3,3V

+3,3V

+3,3V

GND

GND

GND GND

GND

GND

GND

GND

+3,3V

GND

GND GND

GND

+3,3V

13 lign9 col

IT DSP vers uc

Poids forts donnees 

C196

100nF

VCC

GND

MX6
NC7SB3157

3

1
4

62

5

R50
10k

RX : NU / TX : Retour d'alternat

R243 10k

C188

100nF

R283
1k

C192

100nF

IT I2C

C79

100nF

MN2A
MPC885

C12
B12

G16

C5
B5

D13
A12

F3
E1
F1
H4
M2
G3
G1
G2
M3
J4
H1
H2
J3
J1
M4
J2
K1
K3
N2
N3
L2
L3
L4
P1
F2
H3
K4
N1
K2
L1
M1
P2

E17

D11
C11
B11

B19
C17
E16
B18

C19
C18
D17

D12
C10
A13

F16

M16
N18
N19
M19
M17
M18
L16
L19
L17
L18
K19
K18
K17
K16
J19
J17
J18
J16
E19
H18
H17
G19
F17
G17
H16
F19
D19
H19
E18
G18
F18
D18

D7

P4

C7
A11
B10

P3
N4

A16
C16
D14
A15
C14
B14

C13
A14
B13
A17
D16
A18
B17

TA#
TEA#

TSIZ0/REG#

BADDR28
BADDR29

RD/WR#
TS#

D31
D30
D29
D28
D27
D26
D25
D24
D23
D22
D21
D20
D19
D18
D17
D16
D15
D14
D13
D12
D11
D10

D9
D8
D7
D6
D5
D4
D3
D2
D1
D0

TSIZ1

BR#
BG#
BB#

WE3#/BS3#/PWE#
WE2#/BS2#/PCOE#
WE1#/BS1#/IOWR#
WE0#/BS0#/IORD#

BS_A2#
BS_A1#
BS_A0#

BI#
BURST#

BDIP#/GPL_B5#

BS_A3#

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31

AS#

IRQ7#

KR#/RETRY#/IRQ4#
CR#/IRQ3#
RSV#/IRQ2#
IRQ1#
IRQ0#

CS5#
CS4#
CS3#
CS2#
CS1#
CS0#

GPLA5#
UPWAITB/GPLB4#
UPWAITA/GPLA4#
GPLA3#/GPLB3#/CS3#
GPLA2#/GPLB2#/CS2#
OE#/GPLA1#/GPLB1#
GPLA0#/GPLB0#

C186
100nF

VCC

GND

MX7
NC7SB3157

3

1
4

62

5

R51
10k

TP15

C82 100nF

Q10

BSS84

2

3
1

R58
10k

MN7
JS28F256P33TF/BF

29
25
24
23
22
21
20
19

8
7
6
5
4
3
2
1

55

30
32
14

28
12

13

34
36
39
41
47
49
51
53
35
37
40
42
48
50
52
54

44

18
17
16
11
10

9
26
27

31

33

43

15
45
56
46

38

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17

CE
OE
WE

VSS
VSS

VCC

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQ9

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

RST

A18
A19
A20
A21
A22
A23
A24
RFU

VSS

VCC

VPP

WP
CLK

WAIT
ADV

VCCQ

IT I2C C77

100nF

MN8
MT48LC16M16A2P-75

39
15

1 3 914 27 43 49

23
24
25
26
29
30
31
32
33
34
22
35
36

21
20

19
18
17
16

38
37

54 524641 28 12 6

2
4
5
7
8
10
11
13
42
44
45
47
48
50
51
53

40DQMH
DQML

V
D

D

V
D

D
Q

V
D

D
Q

V
D

D
V

D
D

V
D

D
Q

V
D

D
Q

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10_CTL
A11
A12

BA1
BA0

CS
RAS
CAS
WE

CLK
CKE

V
S

S

V
S

S
Q

V
S

S
Q

V
S

S
V

S
S

V
S

S
Q

V
S

S
Q

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQ9

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

NC

Capteur de temperature

C75

100nF

C80

100nF

C84

10uF
10V

R64
2,2k

C198

100nF

R52
10k

EEPROM serie

CR76
BAT54SW

2

3

1

TP14

Poids faibles donnees 

13 lign

C187 100nF

C199

100nF

C190

100nF

CARTE MICROPROCESSEUR ET DSP

R59 10k

1 PPS

47000162

C160

100nF

R63 10k

C83

100nF

Poids forts donnees 

R61 10k

Memoires

R60
10k

MN9
MT48LC16M16A2P-75

39
15

1 3 914 27 43 49

23
24
25
26
29
30
31
32
33
34
22
35
36

21
20

19
18
17
16

38
37

54 524641 28 12 6

2
4
5
7
8
10
11
13
42
44
45
47
48
50
51
53

40DQMH
DQML

V
D

D

V
D

D
Q

V
D

D
Q

V
D

D
V

D
D

V
D

D
Q

V
D

D
Q

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10_CTL
A11
A12

BA1
BA0

CS
RAS
CAS
WE

CLK
CKE

V
S

S

V
S

S
Q

V
S

S
Q

V
S

S
V

S
S

V
S

S
Q

V
S

S
Q

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQ9

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

NC

R53
10k

TP13

C78

100nF

R55
10k

C209

10uF
10V

C193

100nF

Poids faibles donnees 

C185
100nF

TP41

C189

100nF

C200

100nF

DS4
KP3216SGS

2
1

C76

100nF

C81

100nF

R62 10k

C165

10uF
10V

R54 10k

R56
10k

C74

100nF

C191

100nF

MN10
M24512

3

8

2

7

1

6
5

4

E2

VCC

E1

WC

E0

SCL
SDA

GND

C166

100nF

9 col

C197

100nF

R244 10k

R57
10k

R65
2,2k

MN6
JS28F256P33TF/BF

29
25
24
23
22
21
20
19

8
7
6
5
4
3
2
1

55

30
32
14

28
12

13

34
36
39
41
47
49
51
53
35
37
40
42
48
50
52
54

44

18
17
16
11
10

9
26
27

31

33

43

15
45
56
46

38

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17

CE
OE
WE

VSS
VSS

VCC

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQ9

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

RST

A18
A19
A20
A21
A22
A23
A24
RFU

VSS

VCC

VPP

WP
CLK

WAIT
ADV

VCCQ

MN11
LM75ADP

2
1

5
6
7

8

3

4

SCL
SDA

A2
A1
A0

VCC

OS

GND

CLK_SDRAM_1P1CLK_SDRAM_0P1

IRQ1#P5

IRQ7_IT_ETH2#P3

EE_IP7
BJ_IP7

P_IP7

I2C-SDA P1,4,7

I2C-SCL P1,4,7



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

MII1_TXCLK

MII2_TXCLK

MII2_RXD2

MII1_TXD0

MII_MDIO

MII1_RXDV

Critical Placement
and Route

MII_MDC

MII2_RXD1

MII1_RXER

MII2_CRS

MII2_RXD0

MII1_RXD3

MII2_COL

MII2_RXCLK

MII1_RXD2

Mettre le
plus pres
possible de
TX_CLK et
RX_CLK

MII_MDIO

MII1_RXD1

MII_MDC

MII1_RXD0

MII2_TXEN

Critical Placement
and RouteMII1_CRS

MII2_TXER

MII1_COL

MII2_TXD3

MII1_TXEN

MII1_RXCLK

MII2_TXD2

MII1_TXER

MII2_TXD1

MII1_TXD3

MII2_TXD0

MII2_RXDV
MII2_RXER

MII1_TXD2

MII2_RXD3

MII1_TXD1

Mettre le
plus pres
possible de
TX_CLK et
RX_CLK

Net VCCA_1 doit être le plus
court et le plus direct possible.
Utiliser une piste large.

Net VCCA_2 doit être le plus
court et le plus direct possible.
Utiliser une piste large.

Mettre les résistances le plus
près possible du transceiver.
Nets aussi courts et direct que
possible
D- et D+ paire différentielle.

USB_RXD

USB_RXP

USB_RXN

USB_TXN
USB_TXP

USB_OE#

Rèf. ss-ens. : MIDS11216

TEL : +33 5 59 58 55 00

Date rév.  :

Rèf. C.I.       : MIDS1345B

courrier@telerad.fr

Rèf. ens.       : ER9000-2G EM9000-2G
                       TRN4000 TRG4000

email addressTELERAD 2 Avenue de la butte aux cailles, B.P. 302 64603 ANGLET CEDEX FRANCE

Indice rév. : V1.00

FAX : +33 5 59 58 55 01

Code ss-ens. : 51001181
Page :

Code C.I.       : 29001708
/

Liaisons < 3 inches

Liaisons < 3 inches

Mettre au plus près du
connecteur (1cm max)
sans via.

Mettre au plus près du
connecteur (1cm max)
sans via.

Mettre au plus près du
connecteur (1cm max)
sans via.

25MHz

25MHz

BK
BLCZ

DA
DB

DC

DE
DF

DG

DD

PWR12

3 7

51001181

Tuesday, February 01, 2011

RXN_2

RXP_1

TXP_2

RXP_2

TXN_2

RXN_1

TXP_1

TXN_1

JTAG_TDO_ETH1_TDI_ETH2

ETH1_LED1/CFG1
ETH1_LED2/CFG2

ETH2_LED2/CFG2
ETH2_LED1/CFG1

D- USB

D+ USB
ETH1_RXP

ETH1_TXP

ETH1_RXN

ETH2_TXP

ETH2_RXN

ETH2_TXN

ETH1_LED1/CFG1

ETH1_LED2/CFG2

ETH2_LED2/CFG2

JTAG_TDO_ETH1_TDI_ETH2

ETH1_TXN

ETH2_LED1/CFG1

ETH2_RXP

JTAG_TMSP6,7

JTAG_TMSP6,7

JTAG_TRST#P7
JTAG_TCKP6,7

JTAG_TCKP6,7

MII1_RST#P6

MII2_PWRDWNP6
MII2_RST#P6

MII1_PWRDWNP6

JTAG_TDO_CPLD_TDI_ETH1P6

JTAG_TRST#P7

PORST#P1,6

MII2_TXENP4

MII2_TXD2P4
MII2_TXD3P4

ETH2_CLKP1

MII2_TXD0P4
MII2_TXD1P4

MII2_TXERP4

ETH1_CLKP1

JTAG_TDOP7

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

VCCA_1

VCCA_2

+3,3V

+3,3V

+3,3V

+3,3V

GND

+3,3V

GND

+3,3V

GND
GND GND

GND Vbus

+3,3V

+3,3V

GND

Vbus

GNDGND

+5V

GND

GND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

+3,3V

GND

GND

GND

GND

GND

+3,3V

L9
BLM11P181SG

R69 49,9

TP17

R258 49,9

R89 180

R79
49,9

R94
49,9

C103
100nF

L5 BLM21B601

C91 10nF

R256 49,9

R84 10k

C162
47pF

R72
15k

C87
100nF

R257 49,9

R97
49,9

R301
10k

R75 49,9

C89 100nF

R74
10k

CR70
NUP4202W1

1
2
3 4

5
6I/O2

Vn
I/O3 I/O4

Vp
I/O1

TP16

J4

CON_USB

1
2
3
4
5

C102
100uF
10V

Droite (jaune)

R82 22,1k

R80
49,9

C101
100uF
10VC171

10uF
10V

R47

0

R96
49,9

R88 49,9

C85
100nF

C100 270pF

Protection lignes

R92 49,9

Gauche (verte)

R77 180

C90 270pF

R73 49,9

C159

10uF
10V

R95
49,9

R90 49,9

C161

1000pF
2kV

R91 49,9

R70 180

R260
49,9

R81
49,9

R263
22

L6 BLM21B601

C94
100nF

Protection lignes

R71
15k

R93 180

Protection lignes

C173

1000pF
2kV

CR69
NUP4202W1

1
2
3 4

5
6I/O2

Vn
I/O3 I/O4

Vp
I/O1

MN13
LXT971AL

55
52

49
53
45
46
47
48

56
54
60
59
58
57

62
63

43
42

1

51
7 11 18 25 35

8 40 21 22

41

19

20

23

24

17

6

26

4

33

2 36
37
38

64

6150

5

3

34

12

32

9 10 44

16
15
14

30
29
27
28

31

13
39

TX_CLK
RX_CLK

RX_DV
RX_ER
RXD3
RXD2
RXD1
RXD0

TX_EN
TX_ER
TXD3
TXD2
TXD1
TXD0

COL
CRS

MDC
MDIO

REFCLK/XI

V
C

C
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D

V
C

C
IO

V
C

C
IO

V
C

C
A

V
C

C
A

G
N

D

TPFOP

TPFON

TPFIP

TPFIN

RBIAS

TxSLEW1

SD/TP_L

RESET_L

PAUSE

XO LED3/CFG3
LED2/CFG2
LED1/CFG1

MDINT_L

G
N

D
G

N
D

TxSLEW0

MDDIS

G
N

D

ADDR0

SLEEP

N
C

N
C

N
C

ADDR4
ADDR3
ADDR2

TCK
TMS
TDI
TDO

TRST_L

ADDR1
PWRDWN

C174

10uF
10V

C180
100nF

C98 270pF

C88
100nF

R85 10k

R261 49,9

R259 49,9

CARTE MICROPROCESSEUR ET DSP

T2
HX1188

1

2

3
4
5
6

7

8 9

10

11
12
13
14

15

16

L7 BLM21B601

CR77

BAT54SW

2

3

1

47000163

C96

100nF

Ethernet - USB

R262
49,9

CR71
NUP4202W1

1
2
3 4

5
6I/O2

Vn
I/O3 I/O4

Vp
I/O1

C176

1000pF
2kV

TP24

R78
49,9

C99 10nF

C181
100nF

8
7
6
5
4
3
2
1

J15
RJ45_2LEDS_MONO

3
2
1

10
9

11
12

13

6

4
5

7
8

14

L8 BLM21B601

C104
1000pF

2kV

Droite (jaune)

C172

1000pF
2kV

R76 49,9

C175

1000pF
2kV

T1
HX1188

1

2

3
4
5
6

7

8 9

10

11
12
13
14

15

16

F2

350mA

R100 10k

Gauche (verte)

C95
100nF

TP23
Do Not Stuff

R279
10k

C92 270pF

8
7
6
5
4
3
2
1

J14

RJ45_2LEDS_MONO

3
2
1

10
9

11
12

13

6

4
5

7
8

14

R255 49,9

MN14
LXT971AL

55
52

49
53
45
46
47
48

56
54
60
59
58
57

62
63

43
42

1

51
7 11 18 25 35

8 40 21 22

41

19

20

23

24

17

6

26

4

33

2 36
37
38

64

6150

5

3

34

12

32

9 10 44

16
15
14

30
29
27
28

31

13
39

TX_CLK
RX_CLK

RX_DV
RX_ER
RXD3
RXD2
RXD1
RXD0

TX_EN
TX_ER
TXD3
TXD2
TXD1
TXD0

COL
CRS

MDC
MDIO

REFCLK/XI

V
C

C
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D

V
C

C
IO

V
C

C
IO

V
C

C
A

V
C

C
A

G
N

D

TPFOP

TPFON

TPFIP

TPFIN

RBIAS

TxSLEW1

SD/TP_L

RESET_L

PAUSE

XO LED3/CFG3
LED2/CFG2
LED1/CFG1

MDINT_L

G
N

D
G

N
D

TxSLEW0

MDDIS

G
N

D

ADDR0

SLEEP

N
C

N
C

N
C

ADDR4
ADDR3
ADDR2

TCK
TMS
TDI
TDO

TRST_L

ADDR1
PWRDWN

MN12
USB1T11AMTC

11

3

4

13
12

10

5

1

9

6

2

14

7

8

D+

RCV

VP

VMO / FSEL
VPO

D-

VM

MODE

SPEED

SUSPND

OE_L

VCC

GND

NC

C163
47pF

R67
10k

C97 100nF

R99 10k

R273 10k

C158

10uF
10V

R280
10k

C86
100nF

R98 22,1k

R68 24

R66 24

IRQ7_IT_ETH2#P2

MII2_CRSP4
MII2_COLP4

MII1_CRSP4
MII1_COLP4

USB_RXNP4

USB_RXPP4

USB_RXDP4

IRQ6_IT_ETH1#P1

MII_MDIOP4

MII_MDIOP4

MII1_RXD1P4
MII1_RXD0P4

MII1_RXDVP4
MII1_RXERP4
MII1_RXD3P4

MII1_TXCLKP4

MII1_RXD2P4

MII2_RXD3P4
MII2_RXD2P4

MII2_TXCLKP4

MII2_RXDVP4

MII2_RXD0P4

MII2_RXERP4

MII2_RXD1P4

MII2_RXCLKP4

MII1_RXCLKP4

MII1_TXD1P4

MII1_TXERP4

MII1_TXD0P4

MII1_TXD2P4
MII1_TXD3P4

MII_MDCP4

MII_MDCP4

MII1_TXENP4

USB_OE#P4

USB_TXNP4
USB_TXPP4



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

USB_TXN

USB_OE#

USB_CLK

USB_RXN
USB_RXP

(Critical Net Route)

PB27 (I2CSDA) & PB26 (I2CSCL) should be
as short as 
possible and routed as a matched pair

USB_RXD

USB_TXP
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PE30

PD12

PB19

PB22

PB29

PE15

PD4

PA1

PC13

PD6
PA7

PC8

PB15

PE29
PE28

PC4

PD11

PB18

PA11

PD3

PE14

PE17

PE22

PD5

PB14

PE27

PD10

PB17

PC5

PB20

PA15

PB24

PE16

PB28

PE21

PC10
PE25

PD9

PB16

PA10

PE26

PC6

MII_MDIO

PB23

MII1_CRS

PA14

PB25

PD15

PA4

PD13

PE20

PA0

PA3

PB31

PC11

PE24

PA9

MII1_TXEN

PE31

PD14
PA13

PC15

PE19

PA2

PB30

PC12

PE23

PD7

PC7

MII1_COL

PA6

PE18

DREQ1#

PC9

PA5

I2C-SCL
I2C-SDA

PD8

PB21

PA12

PA8

USB_CLKP1

MII2_TXD0 P3
MII2_TXD1 P3

MII2_TXD2 P3
MII2_TXD3 P3
MII2_TXEN P3
MII2_TXER P3

IT_rapide#P6

IT_lent#P6

+3,3V

GND

GND

+3,3V

GND

+3,3V

GND

+3,3V

+3,3V

+3,3V

GND

RX : NU / TX : Selection pot. TX

Q11
BSS84

2

3
1

Sélection PLL

TP37

Q14
BSS84

2

3
1

R101
10k

DS8
KP3216SGS

2
1

RD2 liaison Jbus

CTS3 liaison Data/Jbus

R288

1k

R289
1k

demande d'IT R du CPLD

1 = reset DSP

R282
10k

Information CSMA/TDMA

Info bon fct/Alarme

RX : Commande test / TX : Commande ventilateur

RTS3 liaison Data/Jbus

TP38

RX : NU / TX : Sensibilité microphone

CARTE MICROPROCESSEUR ET DSP

demande d'IT L du CPLD

R287
1k

Accès synthé

Info. DSP en RESET

TD3 liaison Data/Jbus

Q12
BSS84

2

3
1

DS5

KP3216SGS

2
1

47000164

Sélection PLL 10 MHz

RD1 liaison Maintenance

Inhibition chien de garde DSP

RX : Voyant silencieux / TX : Cde séparation I/Q

IO MPC885

Q13
BSS84

2

3
1

TP40

DS6

KP3216SGS

2
1

Info marche

RD3 liaison Data/Jbus

RX : SPI UC SEL DAC / TX : info alternat CTRL

DS7

KP3216SGS

2
1

RD4 liaison Transceiver

Activation des registres PLL

TP39

CLK SPI UC

RX : Commande 8,33 / TX : Cde inhibition émission

TD1 liaison Maintenance

RX : Commande VHF/UHF / TX : Commande apprentissage

MOSI SPI UC

Demande transfert IDMA

MISO SPI UC

MN2D
MPC885

N16
P17

W11
P16
W9

W17
T15

W15
V14
U13
W13

U4
W2
T4
U1
U3

V3
P18
T19
V19
U19
R17
V17
U16
W16
V15
U14
T13
V13
T12

W12
V11
U10
U18

R19
R18
V10
T18
V16
U15
T14

W14
V12
U11
T10

W10

U9
W7
T8
V5
V4
T1
T3
V8
V2
V1
V9
R4
T6
R1
W8
T7
W6
V7

U8
U7
U6
U5
R2
T2
U2
R3
W3
W5
V6
W4
T9

T11
P19
T5
U12

PA15/USBRXD
PA14/USBOE#
PA13/SCC2RXD
PA12/SCC2TXD
PA11/SCC4RXD/MII1TXD0/RMII1TXD0
PA10/MII1TXER/CLK7/TIN4
PA9/L1TXD1/SCC3RXD
PA8/L1RXDA/SCC3TXD
PA7/CLK1/TIN1/L1RCKA/BRGO1
PA6/CLK2/TOUT1#
PA5/CLK3/TIN2/L1TCKA/BRGO2
PA4/SCC4CTS#/MII1TXD1/RMIITXD1
PA3/MII1RXER/RMII1RXER/BRGO3
PA2/MII1RXDV/RMII1CRSDV/SCC4TXD
PA1/MIIRXD0/RMII1RXD0/BRGO4
PA0/MII1RXD1/RMII1RXD1/TOUT4#

PB31/SPISEL#/MII1TXCK/RMII1REFCK
PB30/SPICLK
PB29/SPIMOSI
PB28/SPIMISO/BRGO4
PB27/I2CSDA/BRGO1
PB26/I2CSCL/BRGO2
PB25/SMC1TXD/UTP_RA3/UTP_TA3
PB24/SMC1RXD/UTP_TA3/UTP_RA3
PB23/SMC1SYN#/SDACK1#/UTP_TA2/UTP_RA2
PB22/SMC2SYN#/SDACK2#/UTP_TA4/UTP_RA4
PB21/SMC2TXD/BRGO1/PHSEL1/UTP_TA1/UTP_RA1
PB20/SMC2RXD/L1CKOA/PHSEL0/UTP_TA0/UTP_RA0
PB19/SCC4RTS#/MII1RXD3
PB18/SCC2RTS#/L1ST2/UTP_RA4/UTP_TA4
PB17/L1ST3/PHREQ1/BRGO2/UTP_RA1/UTP_TA1
PB16/L1RQa#/L1ST4/SCC4RTS#/PHREQ0/UTP_RA0/UTP_TA0
PB15/BRGO3/TXCLAV/RXCLAV
PB14/UTP_RA2/UTP_TA2

PC15/DREQ0#/SCC3RTS#/L1ST1
PC14/DREQ1#/SCC2RTS#/L1ST2
PC13/MII1TXD3/SDACK1#
PC12/MII1TXD2/TOUT1#
PC11/USBRXP
PC10/USBRXN/TGATE1#
PC9/SCC2CTS#
PC8/SCC2CD#/TGATE2#
PC7/SCC4CTS#/L1TSYNCB/USBTXP
PC6/SCC4CD#/L1RSYNCB/USBTXN
PC5/SCC3CTS#/L1TSYNCA/SDACK2#
PC4/SCC3CD#/L1RSYNCA

PE31/CLK8/L1TCLKB/MII1RXCLK
PE30/L1RXDB/MII1RXD2

PE29/MII2CRS
PE28/TOUT3#/MII2COL

PE27/SCC3RTS#/L1RQB/MII2RXER/RMII2RXER
PE26/L1CLKOB/MII2RXDV/RMII2CRSDV

PE25/SCC4RXD/MII2RXD3/L1ST2
PE24/SMC1RXD1/BRGO1/MII2RXD2

PE23/SMC2SYN#/TXD4/MII2RXCLK/L1ST1
PE22/TOUT2#/MII2RXD1/RMII2RXD1/SDACK1#

PE21/SMC2RXD/TOUT1#/MII2RXD0/RMII2RXD0/SCC3RTS#
PE20/L1RSYNCA/SMC2TXD/SCC3CTS#/MII2TXER

PE19/L1TXDB/MII2TXEN/RMII2TXEN
PE18/L1TSYNCA/SMC1TXD/MII2TXD3

PE17/TIN3/CLK5/BRGO3/SMC1SYN#/MII2TXD2
PE16/L1RCLKB/CLK6/SCC3TXD/MII2TXCLK/RMII2REFCLK

PE15/TGATE1#/MII2TXD1/RMII2TXD1
PE14/SCC3RXD/MII2TXD0/RMII2TXD0

PD15/L1TSYNCA/UTP_B0
PD14/L1RSYNCA/UTP_B1
PD13/L1TSYNCB/UTP_B2
PD12/L1RSYNCB/UTP_B3
PD11/SCC3RXD/RXENB#
PD10/SCC3TXD/TXENB#
PD9/SCC4TXD/UTP_CLK

PD8/SCC4RXD/MIIMDC/RMIIMDC
PD7/SCC3RTS#/UTP_B4
PD6/SCC4RTS#/UTP_B5

PD5/CLK8/L1TCKB/UTP_B6
PD4/CLK4/UTP_B7

PD3/SOC/CLK7/TIN4

MII1_CRS
MII_MDIO

MII1_TXEN
MII1_COL

TD4 liaison Transceiver

Sélection registres PLL

Sélection POT 10 MHz

TP19

TD2 liaison Jbus

R290
1k

Activation IT DSP

RTS2 liaison Jbus

TP18

RESET_DSP P5

CA_I P7
CB_I P5,7
CL_I P7
CN_I P7

CR_I P7
CS_I P7

BW_I P7
IT_UC_DSP P5

MII1_TXEN P3

CSMA#/TDMA P7

N_IP7

MII_MDC P3

INH_WD_DSP P5

MII_MDIO P3I2C-SDAP1,2,7

BI_IP1,2,7

MII1_TXD1P3

MII1_TXERP3
MII1_TXD0P3

MII1_TXD2P3
MII1_TXD3P3

L_IP7

USB_OE#P3

Q_IP7

AC_IP7

AP_IP7

J_IP7
K_IP7

USB_TXNP3
USB_TXPP3

BA_I_TXP7

I_IP7

BE_IP7
BU_IP7

E_IP7

F_IP7
H_IP7

I2C-SCLP1,2,7

BH_IP1,2,7

MII1_RXD1P3
MII1_RXD0P3
MII1_RXDVP3
MII1_RXERP3

MII1_RXD3P3

MII1_TXCLKP3

MII1_RXD2 P3

MII2_TXCLK P3

MII2_RXD0 P3
MII2_RXD1 P3
MII2_RXCLK P3
MII2_RXD2 P3
MII2_RXD3 P3
MII2_RXDV P3
MII2_RXER P3

MII1_RXCLK P3

M_IP7

AB_IP7

USB_RXDP3

Z_IP7

AQ_IP7

BC_IP7

O_IP7

USB_RXNP3
USB_RXPP3

MII2_COL P3
MII2_CRS P3

MII1_CRS P3

MII1_COL P3

DSP_EN_RESET#P5

AA_IP7

BG_IP7
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8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

(MA3)

(MN16-63)

(MA2)

(MN16-90)

(MA1)

(MX1- 19)(MX1- 11)

(MN16-82)

(MX1- 29)

(MN16-127)

(MN16-143)

(MN16-58)(MN6-19)

(MN16-40)

(MX1- 39)

(MN16-25)

(MX1- 1)

(MN16-13) (MN16-118)

(MN17)

(MN16-131)

(MN18)

(MN16-100)

Rèf. ss-ens. : MIDS11216

TEL : +33 5 59 58 55 00

Date rév.  :

Rèf. C.I.       : MIDS1345B

courrier@telerad.fr

Rèf. ens.       : ER9000-2G EM9000-2G
                       TRN4000 TRG4000

email addressTELERAD 2 Avenue de la butte aux cailles, B.P. 302 64603 ANGLET CEDEX FRANCE

Indice rév. : V1.00

FAX : +33 5 59 58 55 01

Code ss-ens. : 51001181
Page :

Code C.I.       : 29001708
/

24,576MHz/21,504MHz

10MHzcette liaison doit être  <0.5'

5 7

51001181

Tuesday, February 01, 2011

HAD15

MOSI0

RFS0

DR0

HAD10
HAD9

HAD[0..16]

HAD16

SCK0

HAD12

SCK0

DT0

RCLK0

HAD14

HAD8
HAD7

HAD4
HAD5

MOSI0

HAD0

HAD3

HAD1

MOSI0

HAD2

HAD11

HAD6

SCK0

RFS0

HAD13

DT0

DR0

RCLK0

MOSI1

MOSI0

MISO1

MOSI1
MISO1

SCK0

SCK1

SCK1

MISO0

MISO0

MISO0

MISO0

DSP_WDOG

DSP_WDOG

RFS1
RCLK1

DR1

HAD[0..16]P6

DSP_TCKP7

DSP_TDIP7
DSP_TRST#P7

DSP_TMSP7

HCMS#P6
HALEP6

HRD#P6
HWR#P6

HCIOMS#P6

FECHP1

HACKP6

EMU#P7

DSP_TDOP7

DSP_RESET#P7

PORST#

GND

GNDA

GND

GND

+5VA

+3,3V

GND

GND

+5V

GNDA

+3,3V

GND

GND

GNDA

+3,3V

+5VA

GND

GND

+2,5V

+3,3V

GND

GND

GNDA

GNDA

GND

+2,5V

+3,3V

+3,3V

+3,3V GNDA

+5VA

+3,3V

+3,3V

GND

+3,3V

GND

GND

+5VA

+3,3V

+2,5V

GNDA

+5V

GNDA

+5VA

GND

GND

+3,3V

GND

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

GND

GND

+3,3V

GND

+3,3V

GND

+3,3V

GND

GND

GND

GND

GND

GND

+3,3V

GND

+3,3V

GND

GND

GNDA

GNDA

GNDA

+5VA

+3,3V

GND

GND

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

Q9
BSS138

2

3
1

R276
10k

R123 10k

Demande émission CSMA

C121
100nF

C210
100nF

CSMA : autorisation CSMA / TDMA : 1PPS

RX : BF IN+ / TX :BF +

R103
33k

C204
100nF

C178
100nF

R148 10k

R295
10k

MN29B
74LVC2G17

3 4

C133
100nF

SCK0 SPI0 DSP

R121 10k

TP6

C113

100nF

R132 0

R107
4,7k

RX : NU / TX : Inhibition émission REAL

MN16

ADSP-2191M

53
52

60

61
62

64

130

67

20

22

31

51

35

42
32

138

3

72

66

68

38

10

6

144

4

7

141

99

124
125

37

135

117
116
115

114

113

110

109
108
107
106
104
103
102
101

11
12
14
15

142

17
18

58

26

27
28

30

132
133

48

49

50

56
59

137

47

57

43
44
45

1

128

139

65

122
121

120

119

70
71

34

73

74

76

46

78
79

136

81

41

83

84
85

89

140

91
92
93
95
96
97

126

36

9

24
39

69

87

111

8

21

23

2

19

75

86

88

98

112

123

82
127

13
25
40
63
90
100
118
131
143

5
16
29
33
54
55
77
80
94
105
129
134

TXD
RXD

DR0

RLCK0
RFS0

DT1

CLKOUT

DR1

HAD13

HAD15

HRD

MOSI1/RFS2

MSEL1/SPISS1/PF1

DF /SPI1SEL3/PF7
HWR

SPI0SEL4/PF8/D8

HAD0

BYPASS

TFS1

RCLK1

MSEL4/SPI0SEL2/PF4

HAD6

HAD2

SPI1SEL6/PF13/D13

HAD1

HAD3

SPI1SEL5/PF11/D11

A13

D1
D2

MSEL3/SPI1SEL1/PF3

D5

MS2
MS1
MS0

IOMS

BMS

BGH

A21
A20
A19
A18
A17
A16
A15
A14

HAD7
HAD8
HAD9
HAD10

SPI0SEL6/PF12/D12

HAD11
HAD12

VDDINT

HACK

HCMS
HCIOMS

HALE

CLKIN
XTAL

MOSI0/TFS2

MISO1/DR2

SCK1/RCLK2

DT0
TFS0

D7

SCK0/TCLK2

TCLK0

TMR0
TMR1
TMR2

SPI0SEL7/PF14/D14

D4

SPI1SEL4/PF9/D9

TCLK1

RD
WR

ACK

MS3

BMODE0
BMODE1

MSEL0/SPISS0/PF0

RESET

TDO

TMS

MISO0/DT2

TCK
TRST

D6

EMU

MSEL6/SPI0SEL3/PF6

OPMODE

A0
A1

A5

SPI0SEL5/PF10/D10

A6
A7
A8
A9
A10
A11

D3

MSEL2/SPI0SEL1/PF2

HAD5

HACKP
MSEL5/SPI1SEL2/PF5

RFS1

A3

BG

HAD4

HAD14

HA16

SPI1SEL7/PF15/D15

VDDINT

TDI

A2

A4

A12

BR

D0

VDDINT
VDDINT

VDDEXT
VDDEXT
VDDEXT
VDDEXT
VDDEXT
VDDEXT
VDDEXT
VDDEXT
VDDEXT

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

C109

100nF

C124 10uF

10V

MOSI0 SPI0 DSP

MOSI1 SPI1 DSP

R252
4,7 k

+ MA3A
AD8616

2

3
1

4

8

C177

10uF
10V

C169
100pF

C117

100nF

R113 10k

R297 10k

RX : Appel / TX : présence porteuse HF

DECOUPLAGE MUX/DEMUX

SCK1 SPI1 DSP

C211 100nF

C118

100uF 10V

R134 0

C138
100nF

R296 10k

MISO1 SPI1 DSP

R125 10k

+ MA2A
AD8616

2

3
1

4

8

R126 10k

RX : NU / TX : Cde inhibition securite alternat

Q6

BSS84

2

3
1

C119
100nF

C123
100nF

R254
68

R112 10k

MN29A
74LVC2G17

16

5

2

RX : NU / TX : Selection BF locale/distante

C206
220pF

R253
4,7 k

SPI DSP SEL CAN mesures

R298 10k

C137
100nF

R127 10k

TP3

+ MA1A
AD8616

2

3
1

4

8

Chien de garde DSP

R147 10k

C106

6,8nF

TP20

RX : BF casque / TX :NU

R250
4,7 k

C105

33nF

R139 10k

R251
4,7 k

DECOUPLAGE AMPLI OP

R293
10k

TP4

IT DSP vers uc

R117 10k

R133 10k

MN18

SN74CBTLV3257

9

10
11

12 6

7

15
14

3
4

5

13
16

8

2

1

3A

3B2
3B1

4A 2B2

2A

OE
4B1

1B2
1A

2B1

4B2
VCC
GND

1B1

S

R128 10k

DECOUPLAGE DSP

C129
100nF

C108

100nF

R281
1k

C125
100nF

R151 10k

R144
10k

RX : BF IN- / TX :BF -

Vref CODEC

DS2
HSMH-C650

2
1

R114 10kMN27
NB3L553D

5

1
4

6
7

28
3CLK

VDD
GND

Q2
Q3

Q0OE
Q1

CARTE MICROPROCESSEUR ET DSP

R119 10k

R124 10k

RX : NU / TX : Inhibition émission
+ MA2B

AD8616

6

5
7

C120
100nF

R300 10k

VCC

GND
MX10
NC7SB3157

3

1
4

62

5
C140

100nF
47000165

RX : NU / TX : Alternat local

MN26A
74LVC2G17

1 6

5

2

C115

100nF

C139
100nF

L10

10uH

R116 10k

DECOUPLAGE CODEC

R105100k

C130
100nF

R304 Do Not Stuff

DSP

C128
100nF

R102
1k

C207
100nF

Inhibition chien de garde DSP

R150 10k

RX : NU / TX : Dde inhibition émission

RX : CAG VUFI / TX :Modulation I

MN26B
74LVC2G17

3 4

MN19A
74LVC2G32DC

1

2
7

8

4

AD1837A

MX1

1

2
3

4

5

6

7

16

9

15

14

13

12

11

10

17
18

47

48

35

41
42
43
44

38

39

40

46

19

20

28

29

30

31

32

33

23

24

25

26

27
37

22

36

21

3449
45

50
51

8

52

DVDD

CLATCH
CIN

PD/RST

AGND

NC

OUTL1

AGND

OUTR1

OUTR2

NC

OUTL2

NC

AVDD

AGND

FILTD
FILTR

MCLK

ODVDD

AGND

DSDATA1
DSDATA2
DSDATA3
DSDATA4

DBCLK

DVDD

DGND

ALRCLK

AVDD

ADCLN

OUTR3

AVDD

AGND

NC

OUTL4

NC

ADCRP

AGND

NC

OUTL3

NC
DLRCLK

ADCRN

M/S

ADCLP

OUTR4ASDATA
ABCLK

COUT
CCLK

NC

DGND

C141

100nF

R275
100k

RX : NU / TX : Présence modulation

Q4
BSR14

2

3
1

C135
100nF

C136
10uF
10V

R129 10k
R131 10k

+ MA1B
AD8616

6

5
7

MIPS

RX : RD LS1 DSP / TX : NU

MN19B
74LVC2G32DC

5

6
3

RX : Reset down converter et CODEC / TX : Reset CODEC

R146 10k

R122 10k

R130 0

R303 Do Not Stuff

MISO0 SPI0 DSP

MN20
MAX7317AEE

3
4
5
6
7
9
10

1

15

8
16

14
2

11
12
13

P0
P1
P2
P3
P4
P5
P6

SCLK

DIN

G
N

D
V

+

DOUT
CS

P7
P8
P9

R302
10k

RX : Horloge RX LS1 DSP / TX : NU

1 = Inhibition

MN15
MAX6747KA23

3
5 4

6 7
1

2
8SRT

WDS GND

WDI RESET
MR

SWT
VCC

R136 10k

C205
100nF

MN28B
74LVC2G17

34

clatch I/O expander

RX : BF ligne / TX :NU

Selection frequence CODEC

+ MA3B
AD8616

6

5
7

R143
10k

C131
100nF

C122
100nF

C112

100uF 10V

R115 10k

C127
100nF

C179

10uF
10V

R299 10k

C132
100nF

C114

100uF 10V

Canal encombré CSMA

RX : NU / TX : Inhibition émission

IT uc vers DSP

TP42
C134
100nF

R111 10k

R120 10k

R118

0

R305 Do Not Stuff

TP5

R135 22

RX : Tension champ / TX :Modulation Q

RX : SPI SEL down converter / TX : Alternat distant

C116

100uF 10V

MN28A
74LVC2G17

16

5

2

C107

22nF

MN17

SN74CBTLV3257

9

10
11

12 6

7

15
14

3
4

5

13
16

8

2

1

3A

3B2
3B1

4A 2B2

2A

OE
4B1

1B2
1A

2B1

4B2
VCC
GND

1B1

S

C110

100uF 10V

RX : NU / TX :Alternat

R149 10k

R292
10k

CR80

BAT54SW
2

3

1

R104
10k

C111

100nF

C126
100nF

R108
22k

RX : Synchro trame RX ls1 DSP / TX : NU

C142
100nF

+5VA P7

BV_I P7

INH_WD_DSPP4

BO_I P6,7

CI_I P7

CK/P_I P7

AW_I P7

IRQ1# P2

SEL_FECH P1
BM_I_RX P7

AT_I P7

CV_I_RX P7

CW_I_RX P7

CU P7

CY P7

AS_I P7

CT P7

AZ_I_TX P7

BT_I P7
BS_I P7

EI_RX / CW_TXP7

AY_I_TX P7

AU_I P7

IT_UC_DSP P4

BQ_I P6,7

CB_I P4,7

R1_I P6,7

EE_RX / CV_TXP7

RESET_DSPP4

EF_I P7
EG_I P7

EH_I P7

AV_I P7

DSP_EN_RESET# P4

CJ_I P7

10MHzP1

BA_I_RX P7

AY_I_RX P7

AZ_I_RX P7



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A
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A27

D5

A29

PWRD_PHY1

A12

D1

A28

A17

RST_PHY2

D3

A22

A18

HAD1

SWITCH_2

RST_PHY1

SWITCH_1

SWITCH_3

D14

A30

HAD4

A25

D13

A26

D0

PWRD_PHY2

A16

HAD5

D10

D4

HAD3

HAD9

HAD7

HAD6

HA16HAD16

HAD8

HAD2

HAD10

HAD14
HAD15

HAD[0..16]

A24
A11

A15

A[0..31]

A21

A13

A14

A19

A23

A20

HAD0

HAD13
HAD12
HAD11

SWITCH_1
SWITCH_2
SWITCH_3

D[0..31]

D11
D12

D7
D6

D9
D8

D15D2

SWITCH_4

SWITCH_4

D[0..31] P2

A[0..31] P2,7

HAD[0..16] P5

JTAG_TMSP3,7

JTAG_TDIP7
JTAG_TCKP3,7

JTAG_TDO_CPLD_TDI_ETH1P3

TS# P2
WE0# P2

CS5# P2
OE# P2

PORST# P1,3
HRESET# P1,2,7

HCIOMS#P5
HCMS#P5

MII2_RST#P3

IT_rapide#P4
MII1_RST#P3

MII1_PWRDWNP3

TEA#P2
HRD#P5
HWR#P5

HALEP5

TA#P2

HACK P5
MII2_PWRDWN P3

IT_lent# P4

EC_I P7

GND

+3,3V GND

+3,3V

GND

GND

+3,3V +3,3V+3,3V

+3,3V+3,3V
GND

GND

GND

+3,3V

GND

+3,3V

R306
10k

TP22

R153
10k

S1
1

3
5

7
8

6
4

2

TP43

TP44

R294
10k

CARTE MICROPROCESSEUR ET DSP

Sélection data/cde afficheur

47000166
CPLD

C150

100nF

R234
10k

TP21

C148

100nF

INFO_TX_RX (0=RX)

R236
10k

C145

100nF

R155
10k

C151

100nF

R235
10k

MN21

XCR3128XL-7TQ144I

20

128

13

1

127
126
125

89
4

104

2

33

5

9
10

12
14
15
16
18
21
22
23
25
26
27
28
29
30
31
32

38

24

115

50

37

51

95

73

39
40
41
42

61

44
45
46

54
53

55
56

72
74
77

60

63
62

65
66
67

68
69
70
71

78

80
81
82
83
84

79

86
87

90
91
92
93
94

99

96
97
98

52
57
59
64
85
105
124
129

58

76

123
130
144

17
3

135

88

100
101
102
106
107
109
110
111
112

116
117
118
119
120
121
131
132
133
134
136
137
138
139
140

113

141
142
143

11

114

6
7
8

I/O/TMS

INO/CLK0

PORT-EN

I/O

IN1/CLK1
IN2/CLK2
IN3/CLK3

I/O/TCK
I/O/TDI
I/O/TDO

I/O

GND

I/O

I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O

VCC

VCC

VCC

I/O

VCC

VCC

VCC

I/O
I/O
I/O
I/O

I/O

I/O
I/O
I/O

I/O
I/O

I/O
I/O

I/O
I/O
I/O

I/O

I/O
I/O

I/O
I/O
I/O

I/O
I/O
I/O
I/O

I/O

I/O
I/O
I/O
I/O
I/O

I/O

I/O
I/O

I/O
I/O
I/O
I/O
I/O

I/O

I/O
I/O
I/O

GND
GND
GND
GND
GND
GND
GND
GND

VCC

VCC

VCC
VCC
VCC

GND
GND

GND

I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O

I/O
I/O
I/O

I/O

I/O

I/O
I/O
I/O

0 = force Web Server

C143

100nF

C144

100nF

C149

100nF

R245
68

SPI UC SEL AFFI

C167
100pF

C147

100nF

C146

100nF

R152
10k

C152

10uF
10V

0 = force Web Server

CLK_CPLDP1
300KHzP1

R1_I P5,7
G_I P7
BP_I P7
BD_I P7
BB_I P7
AR_I P7

BN_I P7

BR_I P7

BQ_I P5,7

CO_I P7
CP_I P7

CX_I P7
BF_I P7

BM_I_TX P7

CM_I P7

CQ_I P7

DH_I P7

BO_I P5,7
BZ_I P7
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A31A19

A23

A28

A26

A20 A15

A17

A22

A30

A24

A29

A25

A21

A16
A27

A18

EC_IP6

CLK_TraceP1 CS2# P2

HRESET#P1,2,6

A[0..31]P2,6

SRESET#P1

RD/WR#
P2

VFLS1P1

VFLS0P1

DSDOP1

DSCKP1

DSDIP1

DSP_TDOP5

MP_AWP2

DSP_TCK P5

JTAG_TCKP3,6

DSDO P1

DSP_RESET# P5
EMU#P5

DSP_TRST# P5

MP_TCKP1

SRESET# P1

JTAG_TDIP6

MP_TMS P1

HRESET#P1,2,6

DSP_TDI P5

DSDI P1

MP_TDIP1

VFLS0P1

DSP_TMSP5

JTAG_TDO P3

MP_TDO P1

JTAG_TMS P3,6

MP_TRST#P1

DSCK P1
VFLS1 P1

JTAG_TRST#P3

+3,3V

+3,3V

+3,3V

+3,3V

+5VA

+5VA

+3,3V

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND

GND

GNDA

GNDA

GNDA

GND

GNDGND

+3,3V

+1,8V
+5V
+2,5V

GND

GND

GNDA

+5VA

GNDA

GNDA

GNDA

GNDA

+5VA

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

GND
GND

GND

GND

GND

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

GND

GND

GND

GND

GND

+3,3V

+3,3V

+3,3V

+3,3V

GND

GND

GND

GND

GND

GND

+3,3V

+3,3V

+3,3V

+3,3V

GND

GND

GND

GND

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

GND

GND

GND

GND

+3,3V

+3,3V

+3,3V

GND

GND

GND

GND

GND

GND

+3,3V

+3,3V

+3,3V

GND

GND

GND

GND

+3,3V
+3,3V

+3,3V

+3,3V

GND

GND

GND

+3,3V

+3,3V

+3,3V

GND

GND

GND

GND

+3,3V

GND

GND

GND

GND

GND

GND

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

VPPH

GND

GND

GND

GND

GND

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

GND

GND

GND

GND

GND

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

GND

GND

+3,3V

+3,3V

GND

GND

GND

GND

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

GND

GND

GND

GND

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

GND

+3,3V

+3,3V

GND

GND

GND

GND

GND

GND

GND

GND

+3,3V

+3,3V
+3,3V

GND

GND

+3,3V

+3,3V

+3,3V

RX : NU / TX : Selection pot. TX

RX : Cde silencieux locale / TX : Cde inhibition securite alternat

Sélection POT 10 MHz

TD1 liaison Maintenance

RX : Synchro trame RX ls1 DSP / TX : NU

Inhibition JBUS 

Demande émission CSMA

MOSI0 SPI0 DSP

R213 150

R156 22

R186
10k

CR66
BAT54SW

2

3

1

RX : Horloge RX LS1 DSP / TX : Alternat

RX : RD LS1 DSP / TX : Sensibilité microphone

R232
220

R159 150

CR15
BAT54SW

2

3

1

Test voyants

CR27
BAT54SW

2

3

1

R307
10k

RX : Commande test / TX : Commande ventilateur

R206 150

R170 22

R266 22

CR57
BAT54SW

2

3

1

Canal encombré CSMA

CR13
BAT54SW

2

3

1

CR39
BAT54SW

2

3

1

Info bon fct/Alarme

RX : Synchro trame RX ls1 DSP / TX : Alternat local

RX : Appel / TX : présence porteuse HF

CR7
BAT54SW

2

3

1

CR34
BAT54SW

2

3

1

RX : NU / TX : Inhibition émission REAL

Sélection registre PLL

CARTE MICROPROCESSEUR ET DSP

R291 22

R226 22

RX : Présence oscillateur local / TX : Info ROS

R277
0

Inhibition JBUS 

R176 150

R174 150

RX : BF IN+ / TX : Retour d'alternat

Sélection PLL

R172 150

R224 150

INFO_TX_RX

CR19
BAT54SW

2

3

1

CR36
BAT54SW

2

3

1

CR43
BAT54SW

2

3

1

RX : NU / TX : Présence modulation

MOSI1 SPI1 DSP

MN23E
74LVC14A

1110

C155 100nF

R249 120

CR56
BAT54SW

2

3

1

CR44
BAT54SW

2

3

1

INFO_TX_RX#

CR26
BAT54SW

2

3

1

CR28
BAT54SW

2

3

1

DEBUG MPC885

R218 150

RD2 liaison JBUS

R193 150

R168 150

CR48
BAT54SW

2

3

1

47000167

RX : Horloge RX LS1 DSP / TX : NU
RX : Reset down converter / TX : Cde Inhibition synthé

0 = RX

R165 150

R164 150

RX : Commande test / TX : Commande ventilateur

R180 22

R248 120

TD2 liaison JBUS

0 = RX

CR68
BAT54SW

2

3

1

R216
10k

CR54
BAT54SW

2

3

1

Status équipement

1 PPS

Autorisation émission CSMA

R157 22

CR55 BAT54SW

2

3

1

Demande de test

RX : Présence oscillateur local / TX : Info ROS

RD1 liaison Maintenance

TD3 liaison Data/JBUS

1 PPS

RX : NU / TX : Selection BF locale/distante

DEBUG/JTAG DSP

CR35
BAT54SW

2

3

1

FCT sur 10 MHz EXT

Demande émission CSMA

Reset 

INFO_TX_RX#

0 = RX

R171 150

CR12
BAT54SW

2

3

1

Sélection PLL 10 MHz

RD3 liaison Data/Jbus
MOSI1 SPI1 DSP

R179 150

R188
150

CR10
BAT54SW

2

3

1

Connecteurs

CR11
BAT54SW

2

3

1

RD2 liaison JBUS

RX : NU / TX : Alternat local

SCK1 SPI1 DSP

RX : Voyant silencieux / TX : Cde séparation I/Q

JTAG CPLD + ETH

R192 22

R229 150

Q8
BSS138

2

3
1

CR31
BAT54SW

2

3

1

CR16
BAT54SW

2

3

1

RTS2 liaison JBUS

Reset afficheur

MOSI SPI UC

Demande de test

R211
10k

R267 22

DSR1 liaison Maintenance

Info marche

CR5
BAT54SW

2

3

1

BF casque

R190 150

TD4 liaison transceiver

CR30
BAT54SW

2

3

1

RX : NU / TX : Cde porteuse

C202
100nF

C154 100nF

R231 150

R209 22

RD4 liaison transceiver

+5V

RX : NU / TX : Inhibition émission REAL

Sélection registre PLL

Vref codec

R181 150

R228 22

RX : Commande VHF/UHF / TX : Commande apprentissage

Accord POT 10 MHz

R162 150

CR79
BAT54SW

2

3

1 INT I2C UC

RX : RD LS1 DSP / TX : Sensibilité microphone

R278
150

CLK SPI UC

RTS3  liaison Data/JBUS

SPI UC SEL AFFI

R223 150

MISO0 SPI0 DSP

R246 120

RX : Commande 8,33 / TX : Cde inhibition émission

MISO1 SPI1 DSP

MN23D
74LVC14A

98

Q7
BSS138

2

3
1 RX : CAG VUFI / TX :Modulation I

RX : NU / TX : Cde porteuse

Sélection data/cde afficheur

RX : SPI SEL down converter / TX : Alternat distant

RX : Commande 8,33 / TX : Cde inhibition émission

CR20
BAT54SW

2

3

1

R185 22

J16

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34

35 36
37 38

39 40 41 42 43

SDA I2C UC

RX : BF casque / TX : BF +

R208
47k

R158 150

R187 150

FCT sur 10 MHz EXT

RX : Reset down converter / TX : Cde Inhibition synthé

R160 22

R161 150

CTS3 liaison Data/JBUS Sélection POT 10 MHz

0 = CSMA

R222 22

CR40
BAT54SW

2

3

1

VCC

GND

MX2
NC7SB3157

3

1
4

62

5

CR59
BAT54SW

2

3

1

CR58
BAT54SW

2

3

1

Connecteur DEBUG-JTAG

INFO_TX_RX#

CR52
BAT54SW

2

3

1

CR42
BAT54SW

2

3

1

+5V

RX : BF ligne / TX :NU

R203 150

CR74
BAT54SW

2

3

1

RX : Tension champ / TX :Modulation Q

CR67
BAT54SW

2

3

1

JTAG MPC885 + PROG. FLASH

DSR1 liaison Maintenance

R204 150

R230
47k

J5

SFML-120-T2-S-D-P

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34

35 36
37
39

38
40

CR53
BAT54SW

2

3

1

0 = RX

R173 150

R225
47k

R178
10k

MN23A
74LVC14A

12

14

7
Status équipement

RTS2 liaison JBUS

RX : SPI SEL down converter / TX : Alternat distant

R198
10k

INFO_TX_RX

MISO1 SPI1 DSP

SCL I2C UC

RTS3  liaison Data/JBUS

MN23F
74LVC14A

13 12

CR29
BAT54SW

2

3

1

Info bon fct/Alarme

Sélection PLL 10 MHz

R195 22

Q15
BSS138

2

3
1

SDA I2C UC

RD3 liaison Data/JBUS

R197 150

CR62
BAT54SW

2

3

1

CR25
BAT54SW

2

3

1

RX : Commande VHF/UHF / TX : Commande apprentissage

R184 150

RX : BF IN+ / TX :BF +

CR45
BAT54SW

2

3

1

SPI DSP SEL CAN mesures

CR33
BAT54SW

2

3

1

CR65
BAT54SW

2

3

1

J2

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34

35 36
37
39

38
40

41
43
45
47
49

42
44
46
48
50

CLK SPI UC

RD4 liaison transceiver

Test voyants

Commande marche
Canal encombré CSMA

CR46
BAT54SW

2

3

1

C153
100nF

RX : SPI UC SEL DAC / TX : info alternat CTRL

CR9
BAT54SW

2

3

1

RX : SPI UC SEL DAC / TX : info alternat CTRL

RX : BF IN- / TX :BF -

Connecteur Trace

R207 150

R219 150

R237
100k

CR38
BAT54SW

2

3

1

CR78
BAT54SW

2

3

1

Sélection PLL

Reset 

RX : Cde DES micro / TX : Dde inhibition emission

CR41
BAT54SW

2

3

1

RX : Cde DES micro / TX : Dde inhibition emission

R166 22

R183 150

R210 150

Reset afficheur

CR17
BAT54SW

2

3

1

SCK0 SPI0 DSP

RX : BF ligne / TX : BF -

CR32
BAT54SW

2

3

1

VCC

GND

MX9
NC7SB3157

3

1
4

62

5

R177 150

VCC

GND

MX4
NC7SB3157

3

1
4

6 2

5

R199 150

CR47
BAT54SW

2

3

1

TD1 liaison Maintenance

RX : Appel / TX : présence porteuse HF

RX : NU / TX : Retour d'alternat

MN23B
74LVC14A

34

 Alarme PLL

SPI UC SEL AFFI

MISO SPI UC

Autorisation émission CSMA

RX : NU / TX : Présence modulation

Accord POT 10 MHz

 Alarme PLL

VCC

GND

MX3
NC7SB3157

3

1
4

62

5

R202 150

CR23
BAT54SW

2

3

1

CR73
BAT54SW

2

3

1

MN22
SN74CBTLV3257

9

10
11

126

7

15
14

3
4

5

13
16
8

2

1

3A

3B2
3B1

4A2B2

2A

OE
4B1

1B2
1A

2B1

4B2
VCC
GND

1B1

S

RX : Reset down converter / TX : NU

MN23C
74LVC14A

56

R194 150

CR24
BAT54SW

2

3

1

Commande marche

RX : Cde silencieux distante / TX : Cde puissance normale

R227 150

R215 150

CR50
BAT54SW

2

3

1

RX : Voyant silencieux / TX : Cde séparation I/Q

TD4 liaison transceiver

INFO_TX_RX

R200 150

CR61
BAT54SW

2

3

1

CR37
BAT54SW

2

3

1

R169 150

J1

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34

35 36
37
39

38
40

41
43
45
47
49

42
44
46
48
50

MOSI0 SPI0 DSP

+5V

+5V

RX : Synchro trame RX ls1 DSP / TX : Alternat local

RX : NU / TX : Cde Inhibition synthé

R217 150

R205 22

Accès synthé

R212 150

CR21
BAT54SW

2

3

1

RX : Cde silencieux locale / TX : Cde inhibition securite alternat

MISO SPI UC

0 = RX

DS3
EL103GD

2
1

Sélection data/cde afficheur

RX : BF casque / TX :NU

R247 12

CR64
BAT54SW

2

3

1

MISO0 SPI0 DSP

RX : NU / TX : Sensibilité microphone

RX : Horloge RX LS1 DSP / TX : Alternat

CR8
BAT54SW

2

3

1

TD2 liaison JBUS

RX : RD LS1 DSP / TX : NU

CR49
BAT54SW

2

3

1

R182
10k

R189
10k

Activation des registres PLL

BF ligne

R196 150

RX : BF IN- / TX : NU

RX : Cde silencieux distante / TX : Cde puissance normale

R163 150

R167
10k

C156
100nF

CR18
BAT54SW

2

3

1

RX : BF IN- / TX : NU

RX : NU / TX : Selection BF locale/distante

CR63
BAT54SW

2

3

1

RD1 liaison Maintenance

TD3 liaison Data/Jbus

RX : NU / TX :Alternat

R220
47k

0 = FCT sur 10 MHz EXT

Info marche

Accès synthé

IT I2C

CR14
BAT54SW

2

3

1

C157
100nF

VCC

GND
MX8

NC7SB3157

3

1
4

62

5

R175 150

R201 22

SPI DSP SEL CAN mesures

RX : NU / TX : Selection pot. TX

R214
47k

R233
10k

SCK0 SPI0 DSP

Activation des registres PLL

CR22
BAT54SW

2

3

1

MOSI SPI UC

CTS3 liaison Data/JBUS

SCL I2C UC

CSMA : autorisation CSMA / TDMA : 1PPS

RX : BF IN+ / TX : Retour d'alternat

SCK1 SPI1 DSP

C203
100nF

R191 150

CR6
BAT54SW

2

3

1

BU

AT

BE

I

L

CX

N

AP

Q

AS

AV

BI

BF

BT

AC
AA

J
K

AS_IP5

AZ_I_RXP5

AY_I_RXP5
AY_I_TXP5

BA_I_RXP5
AZ_I_TXP5

BA_I_TXP4

AZ

AY

AZ

BA

AW

AW

AW_IP5

BS

BM

BM_I_RXP5
BM_I_TXP6

CI

CI

CJCJ_IP5

CK

CK

CSMA#/TDMAP4

EC

EE_RX / CV_TXP5

EI_RX / CW_TXP5

CV_I_RXP5

CW_I_RXP5

BV
BW

P

L_IP4

I_IP4

BF_IP6

BH_IP1,2,4

BH

BE_IP4

BU_IP4

D

CX_IP6

E_IP4

E F

F_IP4

H

CA_IP4

CA

CB_IP4,5

CB

CL

CN_IP4

CN

CO_IP6

CO

CP_IP6

CP

CQ_IP6

CQ CR

CS_IP4

CS
CT P5 CUP5

CY P5

BV_IP5

BM

PWR2 P1

CW

CV

BA

BI_IP1,2,4 BI

BB BD

Z

AQ

BJ

M
PO

AB

AU

BC

AR

AU_IP5

EC

AY

L

N

O_IP4

Q

Z_IP4

AA

AB_IP4

AC

AP

AQ_IP4

J

BC_IP4

K

I

BF

BH

BJ_IP2

BD_IP6

BE

BU

BO_IP5,6

BP_IP6

BP

BQ_IP5,6

BR

BO
BQ

D

CX

E

F

H

G_IP6

G
BZ

CA

CB

CL

CM_IP6

CM

CN

CO

CP

CQ

CR

CS

BV

BW

DH
R1

BN_IP6

BN

EE

EE_IP2

PWR2P1PWR2 P1

PWR2P1

AT

AS

AV

BS

BT

Q_IP4

AC_IP4

AP_IP4

J_IP4

AU

M

O

Z

AB

AQ

AR

BC

BJ

BB

BD

BO

BP

BR

BQ

G

BZ

CM

DH

R1

BN

CV
CW

CJ

BG

BG

BG_IP4

EF

EG_IP5 EG

EH_IP5 EH

EH
EF EG

EI

EE

EI

CK/P_IP5

K_IP4

AA_IP4

H_IP4

D_IP1
AT_IP5

CR_IP4

DH_IP6

EF_IP5

P_IP2

AV_IP5

N_IP4

BR_IP6

R1_IP5,6

BZ_IP6

CI_IP5

M_IP4

AR_IP6

BS_IP5

BW_IP4

BB_IP6

BT_IP5

CL_IP4
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GND

GND

GND

GND

GND

GND

GND GND

GND

GND

GND

GND

GND

GND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND GND

GND

GNDGND

GND GND

GND

GND

GND

GND GND

GND

GND
GND

GND

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND
GND

GND

GND

GND

GND

GND

GND

GND
GND

GND

GND

GNDGND

GND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

CR9
BB639

CR7
BB639

C44 1nF

Q Mod. -

C200

1nF

C45 1nF

R+COUP

R175

R+COUP

R165

C189
10nF

FL4

NFM61RH
1 3

2

R+COUP

R148

C199
1nF

C182
10nF

C192

100pF

ISO

-90° 0°

IN

DH2

CH225-400C

3

42

1R+COUP

R150

R140
33

L7
12,55nH

R3
220

R53
3,83K

MODULE RF : UHF / 300W

C187
3pF

MA7
MGA62563

21

3 6

4

5

Q4

BLF1043
2

3
1

C201
1nF

C16
1nF

L15
27nH

R63 CTP 680

CR12
BB639

R+COUP

R146

CR4

MA4P1250

C47 1nF

C50
1nF

L27
150nH

R11
3,3K

T4
TR6049

3

1
2

TP4
TEST

C17
82pF

L19
27nH

I Mod. -

R37
51

Cde SATCOM

R153
1K

R154
220

C179
10uF/35V

Q3
BSR14

J6

C13

10nF

C177
100nF

C188
1nF

-tc
RT1
4,7k

47000196

C35
10nF

TP3

TEST

C181
10nF

R65 CTP 680

R142
270

R170
150

R84
39

L64
27nH

E17

Do Not Stuff
R31
82C26

10pF

C185
1nF

C20
1nF

L63
12,55nH

CR6
BB639

Q Mod. -

C180
100nF

R36
51

FL22

NFM61RH
1 3

2

R161
1K

Cde SATCOM

R32
49,9

C7
10nF

C2
220nF

R160
3,3

C3
10uF/35V

J2

C12
47pF

R35

49,9

Schema électrique 1/2

R+COUP

R163

L29
150nH

CR5
MA4P1250

Entree HF

C197
1nF

R157
649

R159
470

C48
1nF

L9
27nH

R64 CTP 680

CR1

BAV70=

3
1

2

TP6
TEST

C36
10nF

R15
20k

R167
1,33K

CR18
1N4003

21

C37
220nF

R20
20k

L20
27nH

I Mod. +

TP2

TEST

R21
?

L70
27nH

L23 1µH

R23
442

C43
10nF

C193

100pF

I Mod. -

L12
33nH

L69

1µH

J26

FL1
NFM61RH

1 3

2

J18

HE 10 14cts CMS

1
3
5
7
9
11
13

2
4
6
8

10
12
14

R71
50

R66 CTP 680

L65
27nH

Q2
BSP171

Blocage  Tension Aux.

C198
1nF

TP8

TEST

L68
27nH

Phase Shift Ctrl -

J22

R168
150

C34

1nF
R56 CTP 680

L66
12,55nH

R40

0

MX1 JMS-1H
1

6

32

45

GND

LO

RFIF

GNDGND

C29
1,4pF-3pF

R33
68/1W

C194
8,2

R+COUP
R172

TP9
TEST

R158
3,3

C190
22nF

C4
10nF

L1
1µH

R155
220

C25
1,4pF-3pF

L10
33nH

R+COUP

R151

R38
51

MA9 AH103A-G
1

6

8
7

4
3
2

5

9

A2in

A2out2

GND
A2out1

A1in
GND
A1out

GNDG
N

D

C178
100nF

VR5

LM317DZT

3 2

1

IN OUT

ADJ

R+COUP

R164
C19
1nF

R10

270

J25

CR10
BB639

ISO

-90° 0°

IN

DH3

CH225-400C

3

42

1

R45
13K

R67 CTP 680

J4

C196
1nF

TP5
TEST

T3 ESSM-2-6

1

2 5 6

4

3

+

N
C

N
C

G
N

D

P2

P1

R58 CTP 680

MN1B

74LVC2G04

34

C183
10nF

CR8
BB639

Attenuator Ctrl

Q Mod. +

R+COUP

R149

FL3

NFM61RH
1 3

2

L59
1µH

C166
1nF

L21
27nH

L16
27nH

L4
90nH

L5
1µH

L13
33nH

VR2

LM317DZT

3 2

1

IN OUT

ADJ

L26 1µH

R5
20K

L71

12,5nH

R9
0

Q1
BSR14

L24 1µH

J24

T1

SLQ-K07
1 6

5

4 3

2

+90° INPUT

ISOLG
N

D

G
N

D

0°

Phase Shift Ctrl +

C24
6,8pF

L11
27nH

TP11

TEST

L14
27nH

L25 1µH

C186
10nF

R2
4,7K

R69 CTP 680

C30
1,4pF-3pF 

R173
15/1W

C1
10uF/35V

R55 CTP 680

L67
1µH

Auxiliary Voltage Ctrl

I Mod. +

L57
12,55nH

TP7
TEST

CR13
BB639

FL5

NFM61RH
1

3

2

R59 CTP 680

C14
1nF

R1
2,7/1W

C28
1,4pF-3pF

C38
10nF

L8
5,6nH

C8

1nF

L30
150nH

R27
560

R34
68/1W

T2 ESSM-2-6

1

256

4

3

+

N
C

N
C

G
N

D

P2

P1

R28
560

FL2

4700-003
1

3

2

L18
1µH

R25
39

R24
39

C32
0,7pF

R8
15k

C49
1µF/35V

R29
270

R39
51

R49
10k

R22
442

C21
1nF

R+COUP

R152

R54
46,4K

R68 CTP 680

Phase Shift Ctrl +

R47

270

R+COUP

R145

CR11
BB639

R61 CTP 680

R86
150

L22
27nH

VR1

LM317D2P

3 2

1

IN OUT

ADJ

J17

MN1A
74LVC2G04

1 6

5

2

R169
39

R26
100

R+COUP

R147

L60
1µH

R81
150

L17
27nH

L62
27nH

R70 CTP 680

Q Mod. +

C206
1nF L61

1µH

Phase Shift Ctrl -

C27
10pF

J23

Cde Attenuateur

C175
100nF

R60 CTP 680

TP10

TEST

C167
1nF

C9
10nF

R51
2K

R12
3,3/1W

MA8
MGA62563

21

3 6

4

5

J1

C46 1nF

R48
68/1W

R19
12

R174

0

MX4
HMC284MS8G

1

6
3

2

45

7
8

9

A

GND
RFC

B
NCFR1

GND
RF2 9

C176
10uF/35V

C23
1pF

L28
150nH

C5
100nF

R18

49,9

C6
10µF/35V

FL6 NFM61RH

13

2

C33
0,7pF

C15
1nF

C163
10nF

VR4

LM317DZT

3 2

1

IN OUT

ADJ

C18
1nF

C39
10nF

C184
22nF

ISO

-90° 0°

IN

DH1

CH225-400C

3

42

1

CR2
MA4P1250

CR3
MA4P1250

C195
18pF

R57 CTP 680

R+COUP
R41

C42
470pF

ISO

-90° 0°

IN

DH4

CH225-400C

3

42

1

R62 CTP 680

R141
270

MX2 JMS-1H

1

6

32

45

GND

LO

RFIF

GNDGND

R52

34K

R30
82

PWR5-D

CH

AD

AG

CD

CC

AD

GND2

GND2

HF

AF

AE

CG

CC

CH

+20V

LO DEMOD

CG

CD

AG

AF

+5V

AE

+9V

+20V

Cde SATCOM

+5V +5V

+5V

+5V

+5V

+20V

+9V

+20V

Cde SATCOM
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GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND
GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GNDGND GND

GND

GND
GND

GNDGND

GND

GND

GND

GND

GND

GND

GND

GND

GND GNDGND

GND

GNDGND GND

GND

GND

GND

GNDGND

GND

GND

GNDGND
GNDGND

C53
10nF

R106

56

MODULE RF : UHF / 300W

CR17
2 1

R100
150

C138

3,3pF

IS
O

-9
0°

0°IN

DH5
CH225-400C

34
2 1

R121

10k

C68

270pF

FL8

4700-003

1

3

2

Q11
BD175

R102
33

-tc
RT3
4,7k

T°(K) -

TP1
+5V

C59
68uF/50V

T7

TR 6010

C156
680pF

H15

C72

10uF/35V

J16

R94
1k

C77

12pF

R109
27k

Dir. P. Detection

J7

Ref. P. Compens.

L32
SE6128

-tc

RT2
4,7k

C130
3,3pF

C69

470pF

C100
10nF

C108

100nF

47000197

C131
3,3pF

C132
3,3pF

C165
0,3pF

FL17 NFM61RH

13

2

C89
3,9pF

C96
470pF

C205
0,4pf

J10

L31
SE6129

L50

SE6171

C105
10nF

R112
50/150W

C155
10nF

Q5
BSR33

C90
1pF

R123
33

R139
120

-15V

Dir. P. Detection

R133
33
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150pF

Ground

C47
*

C207

1000uF/40V

E24

T(K) sensor -

J25
KMC12

C73
150pF

C45
330pF

C53
100pF

C44
*

Q11
BLF147

C49
330pF

C52
*

J13
KMC12

FL8

1 3

2

C50
*

C54
*

C77
18pF

R107

68

C55
220pF

+15V

C78
*

C80

18pF

E10

-15V

C51
180pF

C139

18pF

C46
*

L25

SE6097

C84

6,8pF

C61
100pF

C62
220pF

C40
47pF C140

18pF

C41
*

C63
*

T9

TR6002

3

12

R73
330

R153

470

R167

680

C83
*

J18

HE10 14cts

1
3
5
7
9
11
13

2
4
6
8

10
12
14

-tc

RT2

NC20H00473KBA

L13
SE6070

R132

47

R169

6,34k

R72
10

J19

HE10 20cts

1
3
5
7
9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20

MX4

JCIQ-176D

4 11

9 2

3678121314 10 5 1

Q I

RF LO

G
N

D

G
N

D
G

N
D

G
N

D

G
N

D
G

N
D

G
N

D

G
N

D

G
N

D

G
N

D

J26

KMC12

C56

100nF

C103
1nF

C144

100nF

R133

47

J12
KMC12*

C48

6,8uF/35V

R71
680 1/4W *

R155

10k

C104
1nF

R70
2k pot

R69
1k

Q13

BLF147

C212 15pF

ISO

-90° 0°

IN

DH6

1H0280-3

3

42

1

C64

*

C36

10nF

C145

10pF

C193

180pF

T10

TR6001

3

1 2

FL4

1

3

2

C114

22pF

FL5

1

3

2

C66
120pF

C6

1nF

R174

20k

C69
82pF

FL6

1

3

2

C82
*

J27

KMC12

C137
10nF

C146

100nF

FL7

1

3

2

C158
*

E14

J20

PLA06M3N0A1

1
2
3
4
5
6

Detection

C182
*

Pref.

C184
*

Ref. p compens.

R170

680

C186
*

L24

SE6142

Dir. p compens.

C188
56pF

Dir. p detection

C147

100nF

C190
220pF

C65
*

R172

6,34k

C68
120pF

C85

18pF

47000237

+15V

I demodulated +

E25

C191
*

R199
1,5K

C148

10pF

R192

Supply connector

Q demodulated +C177

100nF

FL9
4700-003

1 3

2

L26

SE6143

HF2 outputs connector

E26

C39

10nF
C179

6,8uF/35V
R173

20k

HF1 connector ctrl

+V=

C87

18pF

C70
*

�

�

MA5
OP37

2

3
6

4

7

81

+V=

+V=

J16
KMC12

C88

18pF

FL10
4700-003

13

2

C156
100pF

C151

6,8uF/35V

C157
100pF

C149

100nF

L27

SE6143

C154
*

C150

6,8uF/35V

L28
SE6144

MA1

LM335H
3

1

2

FL11
4700-003

1 3

2

C159

*

FL15

1 3

2

MX1

JIQS-137D-3*

5 10

8 1

2 3 4 6 7 9 11 12 13 14

Q I

RF LO

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

-15V

C160
150pF

+V=

AMPLIFICATEUR VHF 108 - 163MHz (SERIE 2G)

C161
150pF

R91
330

�

�

MA4
OP37

2

3
6

4

7

81

+T(K)

R102

68

R90
330

FL3

13

2

L14
SE6118

-T(K)

FL23

1 3

2

R93
330

R179
0

C176

1nF

T12

TR6002

3

12

R92
330

R120
90,9

L32

1uH

R181
500

R180
0

C162

*

C57

10nF

C59

10nF

R121
90,9

C164
120pF

R182

500

R94
3,9k

C90

51pF

C166
82pF

L50

SE6143

C168
*

R89
3,9k

J9

KMC12

C91

51pF

L33

1uH

-tc

RT4

NC20H00473KBA

R178
18

C172
150pF

CR7

R176
270

C163
*

FL1

13

2

-tc

RT3

NC20H00473KBA

Test output

R111

470

R177
270

C165
120pF

R112

470

E13

C167
*
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Rèf. C.I.       : ALPF6267A
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Terre

AC(L)

AC(N)

10AT

10AT

J1

20AT

GND

+VDC

A3

J6 A2

A1

FL1

Rèf. ss-ens. : ALPF26273
Rèf. ss-ens. : ALPF26274

Code ss-ens. : 52500080
Code ss-ens. : 52500081

Rèf. ens.       : EM9010 - 2G
Rèf. ens.       : CM300 xDT V2

1 2

52500079

+V=

GND

GND

GND GNDGND

GND
GND

GND

+V=

+V=

GND

GND

+V=

GND

GND

GND

F3

+tc
RT3
S14K275

C5
1µF

R69

*

47000239

VR1

PFE500S-28

1

2

3 4 5

6
7

8

9
11

10

1512

1413

AC(N)

AC(L)

R +B
C

-B
C

ENA
TRIM

+S

-S
-V

+V

B
P

B
P

B
P

B
P

L1

100µH

L5

1µH

F1

J2

Q1
Do Not Stuff

+tc
RT1
S14K275

C21

4,7nF

R68

*

SE REPORTER A LA NOMENCLATURE POUR LA VALEUR EXACTE.

Schéma électrique

R1

20k

C18

220µF / 400VDC

C8
1uF

2 1

J3

1
2
3
4

C1
Do Not Stuff

R13

10 ohms / 139°C

C11

4,7nF

R2

Do Not Stuff

J1

L4

100µH

R4
Do Not Stuff

C17

220µF / 400VDC

R9
Do Not Stuff

C16

1µF / 400VDC

J4

LMZF

1
2
3

C9
1uF

C10

4,7nF

C12

4,7nF

+T(K)

C7

1uF

-T(K)

C2

4700µF

C20

4,7nF

R10
1M

R5

Do Not Stuff

C15

1µF / 400VDC

C3

4700µF

C14
4,7nF

R12

47k

L3

10mH

3 4
12C6

1uF
+tc

RT2

S14K275

F2

C4
1µF

R7
Do Not Stuff

R3

20k

H32

11

MA1
*

3

1

2

CERTAINS COMPOSANTS ONT PU CHANGER DE VALEUR.

R6
Do Not Stuff

Q2
Do Not Stuff

C19

220µF / 400VDC

ALIMENTATION A PLAQUE FROIDE 500W

C13

4,7nF

L2

10mH

3 4
12

R8

2,15k

R11
1M1

2
3

CDE_FM

CDE_FM

T

S

T
S
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Rèf. ss-ens. : RALI16105 (24V)
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Date rév.  :  06/05/2011

Rèf. C.I.       : RALI6266A

courrier@telerad.fr

Rèf. ens.       : EM9000-2G
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/

Utilisation avec Bloc SWS600L24

AUX
CNT2 (X)
TOG (Y)

G2 (GND)

PWR5

PWR5

Utilisation avec Bloc ALPF

GND
CDE_FM
+T°K (T)
-T°K (S)

Cde FM = 0

Position Standby =0seuil = 24V sur RALI version 24V
           27,5V sur RALI version 28V

Rèf. ss-ens. : RALI16107 (28V) Code ss-ens. : 51500091 Rèf. ens.       : EM9010-2G

R48 = 249 ohms sur RALI version 24V
          1,54kohms sur RALI version 28V

Rèf. ss-ens. : RALI16108 (24V) Code ss-ens. : 51500092
Rèf. ss-ens. : RALI16109 (28V) Code ss-ens. : 51500093

R12 = 249 ohms sur RALI version 24V
          1,54kohms sur RALI version 28V

régulation = 24V sur RALI version 24V
           27,5V sur RALI version 28V

Rèf. ss-ens. : RALI16111 (24V) Code ss-ens. : 51500095
Rèf. ss-ens. : RALI16113 (DC) Code ss-ens. : 51500098

1 2

51500089

+V=

GND

GND

GND

GND

GNDGND
GND

GND

GND

+V=

GND

GND

ref 2,5V

GND

GND

+V comp.
GND

+V comp.

ref 2,5V

GND

GND

GND

+V comp.
+V comp.

GND

+V comp.

GND

GND

+V comp.

GND
GND

ref 2,5V

GND GND
GND

GND GND

GND

ref 2,5V

+V comp.+V comp.

GND

GND

ref 2,5V

+V comp.
+V comp.

GND

+V comp.

GND

GND

ref 2,5V

ref 2,5V

+V comp.

GND

GND

ref 2,5V

GND

GND

GND

GND

GND

GND

GND

GND

GND

+V=

R78 *

J8

J12

1
2
3
4

R86

1k

R69
30,1k

C11
2,2µF Q5

BSS138

2

3
1

R46
20k

C9

100nF

47000240

J11

+

MA6B
LM2903

5

6
7

R41

10k

CR12

BAV70=

3
1

2

+ MA7A
MC33072

2

3
1

4

8

R43

470

R4

470*

C12
C*

R68
10k*

+ MA4A
MC33072

2

3
1

4

8

R6

0

SE REPORTER A LA NOMENCLATURE POUR LA VALEUR EXACTE.

VERS VOYANT PRESENCE BATTERIE

0 = INHIBITION

Schéma électrique

R65
*

+ MA7B
MC33072

6

5
7

C14

100nF

R33

10k

CR15

BAV70
2

3

1

R63

470*

R62

470

J2
1
2
3

A
B
C

J3
1
2

A
B

Q9

BSS138

2

3
1

CR2
5KP33A

2
1

R75 *
R74 *

R36

680k

Q7
BSR14

R8

*

CR16

BAV70=

3
1

2

R26

680k

CR19
BAW56

2

3

1

CDE. INHIBITION EMISSION

R28

680k

C13

10nF

C17

100nF

CR13

BAV70=

3
1

2

R32

*

SORTIE +V=

R22
120

R85

100k
R83
0

J1
1
2

A
B

Q4
BSR14

R82
30,1k

R45

470

VERS VOYANT +V=

R55
1k

R5

20k

CR18

BAV70=

3
1

2

CR25

BZX84C6V2

R31
200k

+

MA5B
LM2903

5

6
7

Q6
BSR14

C7
3300uF

R73 *

R76 *

CR11

40CPQ050

1

2
3

R66
10k*

F1

RXE020

C18
2,2µF R53

470

R64

470*

R48
249

C20

10nF

C21
2,2µF

Entree +V= Alim Secteur

SEUIL = 19V

F2

RXE375 (3,75A)

SEUIL = 15V

+T(K)

CR20
BAV70=

3
1 2

-T(K)

VERS VOYANT FONCTIONNEMENT SECTEUR

+

MA5A

LM2903
3

2
1

4

8

Capteur de temperature

R24
100k

R16
30,1k

R72
30,1k

C19
C*

CR26

BZX84C6V2

R25
12,1k

J9

R44

470

R15
47

R35
75k

+V= CTRL

R37

10k

Vers contact1 inter M/A PAV

R30

100k

R51
30,1k

C8
3300uF

Retour contact1 inter M/A PAV

R61

470

Vers contact2 inter M/A PAV

R23
0

Retour contact2 inter M/A PAV

R77 *

J7

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

R56
825

R2

470

Q3
BSR14

R12
249

R7
8,45k

R11
20k

CR14

BAV70=

3
1

2

R49
200k

TP1

TEST

R18
100k

R67
10k*

TP2

TEST

C15
10µF

R59

30,1k

J4

1
2
3
4
5
6

R54
825

C22

100nF

CR23

BZX84C6V2

R38
10k

F3

RXE020

F4

RXE020

SEUIL = 15V

R80
30,1k

R39
8,45k

R58
120

R70
30,1k

R13
500 *

C10

100nF

R19
1k

R52
30,1k

R34

20k

J10

R87

100k

R84

1k

Q2

SUP75P05

R29

20k
VR1

LM285M-2.5

8

4

+

-

R10

10k

R42

470

Entree +V= Batterie

R3

470*

R21
10k

R57
30,1k

+ MA6A
LM2903

3

2
1

4

8

MA3
LM335

3

1

2

R79
30,1k

+ MA4B
MC33072

6

5
7

CERTAINS COMPOSANTS ONT PU CHANGER DE VALEUR.

R50
47

R20
825

R1

470

R60

30,1k

Q8
BSS1382

3
1

C16

C*

CARTE RELAIS ALIMENTATION ININTERRUPTIBLE

R17
100k

R27
470

+V= BAT

CR24

BZX84C6V2

+V= SECT

R71

30,1k

R81
30,1k

CR17
SM6T33A

2
1

Q1

SUP75P05

CR21

BAV70=

3
1

2

CR22

BAV70=

3
1

2

T

S

PWR1

X
Y

T

B

A

AUX

A

Y

C
X

B

S

W

C

R

PWR1

Y

V

V

AUX

W

R

AUX
X

S

T
CDE_FM

CDE_FM
FM

FM

FM

CDE_FM

STBY

STBY
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Rèf. ss-ens. : PAVE41160
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Rèf. C.I.       : PAVE1346B
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Thursday, July 01, 2010

P4

P2

P7

P1

P5

P5

P7

P0
P0

P4

P2

P3

P1

P3

P6

P6

+V=

+V=

+V=

+V=

+V=

GND

+V=

GND

+V=

GND

+V=

GND

+V=

GND
+V=

GND

GND

+3,3V

+V= GND

+3,3V

GND

GND

GND

GND

+3,3V

GND

GND

GND

+3,3V

GND

+V=

GND

+3,3V

+12,5V-C

+3,3V

+12,5V

GND

GND

GND+3,3V

GND

+3,3V

GND

+3,3V

+3,3V

GND

+3,3V

+3,3V

+3,3V
+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

GND

+3,3V

+3,3V

+3,3V

GND

+3,3V

+3,3V

+3,3V

+3,3V

+3,3V

GND

+3,3V

+3,3V

+3,3V

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

+V=

GND

GND

GND GND

GND

+12,5V-C

GND

GND

GND

GND

+3,3V

GND

GND

Reset afficheur 

R90
10k

DS10
KA-3020MGC

21

Q1
BSS1232

3
1

R113 15k

Voyant RD3 Data

CR17
ESD5Z3.3T1G

2
1

Test porteuse

R34 15k

R46 15k

Voyant TxStatus

Voyant +V=

Bas

J6

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

R95
2,21k

CR6
BAS29

R58 15k

R86
2,43k

DSR1

Masse 

CR15
ESD5Z3.3T1G

2
1

DS5
KA-3020SYC
2 1

R107 15k

R72
10k

R84
10k

Voyant Alarme Tx

R100
10k

Test voyants

J5

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34

35 36
37
39

38
40

41
43
45
47
49

42
44
46
48
50

R77
10k

47000245
0 = Test voyants

Selection data / cde afficheur

R36 15k

TxD 1

SDA I2C UC

C16
100nF

R50 15k

R98
10k

Test voyants

Test voyants

Bouton poussoir TEST

C33
100nF

R102
649

DS2
KA-3020SYC

21

Voyant ROS

Masse 

C30
2,2nF

J4

1

2

3

4

5

6

7

8

9

Selection data / cde afficheur

MOSI SPI UC

CR19
ESD5Z3.3T1G

2
1

DS7
KA-3020MGC

21

C13
100nF

R18 15k

R63 15k

Test voyants

Q7
IRFL9014PBF

23

1

4

R4 15k

R30 15k

1 = Modulation

CR30
ESD5Z3.3T1G

21

CR5
BAS29

SPI UC SEL AFFI

Voyant Modulation

SE REPORTER A LA NOMENCLATURE POUR LA VALEUR EXACTE.

C20
22µF/20V

C36
10pF

R115
10k

Masse 

Seuil =18,7V

Gestion des LEDs, afficheur et clavier

Gauche

R75
10k

R33
15k

RxD 1

MN2A
74LVC14A

12

14

7

R104
22

CR7
BAS29

R39 15k

Masse 

Voyant ROS

R114
22

R19 15k

R35 15k

R78
10k

C12
4,7µF/25V

R89
10k

Q4
BSS1232

3
1

R106 15k

TP1

INT I2C UC

Masse 
C24
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3
4 2

1
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2
1
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1 = Porteuse

Q9
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3
1
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74LVC14A

1110

C14
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R17 15k
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3
1
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1 = Status OK
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CR28
BAT54SW

2

3

1

C25
100nF

ENOUT2

DS3
KA-3020MGC

21

R99
10k

R71
150
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4
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Test voyants
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Masse 

Voyant +V=

S2
3
4 2

1
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R20
1M
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TP3
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CR20
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Voyant TD3 Data
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V
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(MN1) (MN8) (MN9)(MN5) (MN6)(MN3) (MN4)(MN2) (MN10) (MX1)(MN7)

(MA2)(MA1)

T0 = 20ms

Retard sur fin d'emission

T8 = 700us

T3 = 1,1ms en mode AM

Retard sur passage en emission

Retard sur fin d'emission

Retard sur passage en emission 

T3 = 700us en mode I_Q

T1 = 150us

T5 = 280us

et T6 = 300uS a la descente

Retard sur fin d'emission

Mise en forme T2 = 300us a la montee

T7 = 650us

Retard sur passage en emission

Gestion de l'alternat

Pour fonctionnement en mode TRANSCEIVER

(MN32)(MN31)
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Info Marche Tx

"0" = Rx présent
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C5
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C16
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MN9A
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1

2
7

8

4

"0" = Emission

MN6B
74LVC2G04
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R12
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TP3

MN8A

74HC4538
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4
5

6

7

3

8
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T2

T1

A
B

Q

Q
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VSS
VDD

C24
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"0" = Inhibition
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9
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T2
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B

Q
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CD
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R17
270k
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14
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T2
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A
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Q
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CD
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"0" = Emission

Alternat

MN1B
74LV132

4

5
6

Q42
BSS1232

3
1

R16
100k

TP1

R573
10k

R34
10k

R15
20k

R530
470

Info Bon Fctment Tx

Q7
BSR14
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3
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Info Bon Fctment Tx/Rx

Inhibition emission par uC

MN7A
74LV132
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14

7

3

MN3A
74LVC14A
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7

C3
100nF

CR7
SM6T68A

2
1

CR1
SM6T33A

2
1

C354
100nF
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26,7k

R38
0

C26
1nF

R32

1k

Cde Mode AM/I_Q

Alimentation +15V

MN7C
74LV132
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8

R40
Do Not Stuff

R18
150

TP39
*

C1
100nF

C33
2,7nF

MN22A
74LVC14A

1 2

14

7

Q2B
STS4DNF60

4

3
6 5

R20
100k

MN3C
74LVC14A

5 6

Q1A
STS4DNF602

1
8 7

CR159
SM6T68A

2
1

R8

1k

R27
2k

"0" = Deblocage

MN1C
74LV132

9

10
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CR2
SM6T33A

2
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R31

15k

Relais coaxial

� MA2B
TLC272
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7

R28
100k

MN5B
74LVC2G08
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6
3

"0" = Emission

Gestion de l'alternat et des inhibitions 
47000246

C31
Do Not Stuff

C34
2,7nF

MN9B
74LVC2G005

6
3

C23
100nF

MN6A
74LVC2G04

1 6

5

2

CR3
BAT54SW
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3

1

R4
10k

MN8B

74HC4538

14
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11
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9

13

T2

T1

A
B

Q

Q

CD

C28
100nF

C4
100nF

R527
150

R529
470

Info alternat CTRL

"0" = inhibition

Retour d'alternat

R22

1k

R1

1k

R23
150

R25

1k

"0" = I_Q

Masse 

C21
1nF

Validation Infos Tx

"0" = Emission

Q4
BSS123

2

3
1

C11
100nF

� MA2A
TLC272

2

3
1

4

8

"1" = Marche

C6
100nF

DS1
HSMY-C650

2
1

TP5

*

C35
10nF

R597
10k

"0" = Emission

Dde inhibition emission

"0" = Infos non valides

MX1
DG419

8 2

1

6
3
7

5

4

Q2A
STS4DNF60

2

1
8 7

"0" = Bon fctment

"1" = inhibition

MN3B
74LVC14A

3 4

C27
100nF

R596
22

CR8
SM6T68A

2
1

C353
100nF

MN10A
74LVC2G08

1

2
7

8

4

TP2

*

MN32A
74LVC14A
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7

R574
Do Not Stuff

J1
1
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470

R7
100k

R2

1k

"1" = Emission

MN3F
74LVC14A
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R9

1k

R19
1k

R3
10k

MN7B
74LV132

4

5
6

"0" = Veille

CR173
BAT54SW

2

3

1

"0" = Bon fctment

CR9
SM6T68A

2
1 "0" = Marche

R21

1k

R6
150

Alimentation +3V3 

CARTE DE CONTROLE ET D'ASSERVISSEMENT

Q5
BSS123

2

3
1

Retour d'alternat

R594
100k

"1" = inhibition

C19
100nF

R36
41,2k

MN4A

74HC4538

2

1
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3

8
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T2

T1

A
B

Q

Q

CD

VSS
VDD

MN31B
74LVC2G08

5

6
3

"0" = Emission

R14
11,8k

"0" = Bon fctment

Connecteur alimentation

"0" = Marche

R5
10k

Alimentation +V= Général

C2
100nF

"0" = Emission

sans montage adap

R11

1k

C7
100nF

R41
100k

Présence Rx

Info Marche Tx/Rx

C30
10nF

C10
100nF

R33

1k

"1" = Inhibition
Inhibition emission REAL

"1" = Emission

CR163
BAT54SW

2

3

1

Sortie EEPOT

R10
1,54k

MN7D
74LV132
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CR5
BAT54

R26
8,87k

Cde attenuateur
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R30

10k
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100nF

MN2A
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6
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B
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VDD

Retour d'alternat

Inhibition emission REAL

MN1A
74LV132

1

2

14

7

3

R24

1k

MN1D
74LV132
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C22
1nF

Info Bon Fctment Rx

F1
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Alternat

"1" = Emission

R35
4,99k

C32
1nF

R13
34k

R599
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� MA1B
TLC272

6

5
7

MN10B
74LVC2G08

5

6
3

Info Marche Rx

C36
100nF

CR6
BAT54SW

2

3

1

Cde deblocage des tensions auxiliaires

MN3D
74LVC14A

9 8

MN32B
74LVC14A
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C29

10nF

R37

6,98k

C18
100nF

C25
1nF

Alimentation +5V 

Q38
BSS1232

3
1

"1" = Emission

Dde inhibition emission

CR170
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1
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1
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R
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CMD_ATT
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Alimentation +15V

Validation Infos Tx
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� MA10A
TL072
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"0" = ROS > 2

C57
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R74
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R48
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TP9

Reglage ROS de 2

Alimentation -15V

C44
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Info ROS mémorisée
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Alimentation +5V 
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Signal I en numerique
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1k
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MN13B

MC14044B
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Info ROS
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MN14B
SN74LVC32A

4
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DS3
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0
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� MA22B
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C79
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R159
6,98k

C86
100nF

C109
100nF

Signal Q demodule

R188
10k

R155
10k

R127
5,49k

� MA18A
TL072

2

3
1

4

8

C124
100nF

C122
100nF

Commande Mode AM / I_Q
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C130
100nF

Q13
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2

3
1
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TL072
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Alimentation +3V3 
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0
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1
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2
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Alternat 
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C142
56pF
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C141
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2

3
1
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8

2
1
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I/Q

Ouverture de boucle sur I

R174
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R140
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C88
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C118
1nF

C143
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R202
4,99k
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100nF

Reglage offset
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�
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Reglage Pn
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1
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�
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R190
1k

R568
1k

C121
100nF

F4max = 159 kHz

R136
1k

C342
10nF

C132
100nF

C318
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Do Not Stuff

Reglage Pn

TP18
*
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I_REF Q_REF
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Do Not StuffR237

15k

R259
49,9k

R308
1k

R327
20k

R243
20k

R314
470

C374
4,7uF/10V

CR34
BAT54SW

2

3

1

Sélection Pot Tx

R517
1k

R322
200k

�

MA33B
TL0726

5
7

Modulation Q

R334
20k

C163
100nF

C235
100nF

Alimentation +5V 

TP23

*

R316
5,6k

R249
5,6k

R261
560

C229
100nF

R525
2k

Puissance ligne Tx

R298
200k

R213
1,54k

R307
20k

R226
5,6k

C167
100pF

C242
100nF

R297
Do Not Stuff

R290
100k

BF Micro +

BF Micro -

R252
10k

R267
1M

R299
20k

C205
10nF

C343
4,7uF/10V

R335
20k

� MA32A
TL072

2

3
1

4

8

C194
10uF/16V

R242
10k

BF enregistreur Rx

SPI1_SEL2

BF casque -

R270
100k

� MA35A
TL072

2

3
1

4

8

C373
100nF

C216
100nF

C180
10uF/16V

MOSI SPI UC

R280
100k

R311
200k

BF Modulation AM -

R323
1k

R304
20k

C179
100nF

C169
470pF

�MA39B
TL072

6

5
7

C159
1uF

C239
100nF

C336
4,7uF/10V

R273
100k

R204
15k

R536
56

C207
100nF

C157
470pF

+3V3

�MA36B
TL072

6

5
7

CR27
BAT54SW

2

3

1

C160
4,7uF/10V

R211
2,43k

R230
2k

R320
Do Not Stuff

R236
2k

R520
10k

R325
20k

MX12
DG419

8

2
1

637

5 4

C213
100nF

MN15

AD5161BRM10

2

3

4
5
6

7

10
1

8

9
B

CS/ADO

SDO/NC
SDI/SDA
CLK/SCL

GND

W
A

DIS

VDD

C334
4,7uF/10V

R277
100k

-15V

R216
1k

R295
10k

R210
15k

R512
1k

C339
100nF

R338
1k

R215
5,6k

R233
2k

R313
8,87k

C192
1uF/35V

R331
20k

R203
2k

R262
3,83k

MX14
DG419

8

2
1

6 3 7

54

C237
100nF

C186
10uF/16V

CLK SPI UC

R330
20k

C211
100nF

- T degre K Alim

Puissance directe

R518
1k

R318
1k

C173
100nF BF+ pour CODEC

R570
200k

C223
100nF

C233
100nF

CR35
BAT54SW

2

3

1

Alimentation +15V

R329
20k

C177
470nF

+15V

J6

1

2

3

MISO1

R310
20k

� MA30A
TL072

2

3
1

4

8

CR23
SM6T68A

2 1

MX16
DG419

8

2
1

6 3 7

54

C217
100nF

+ T degre K Alim

C170
680pF

CR154
BAT54SW

2

3

1

R248
11,8k

R282
2,43k

� MA38A
TL072

2

3
1

4

8

CR39
BAT54SW

2

3

1

CR164
BAS29

Alternat Distant

J5
1

2

3

R227
5,49k

C164
1nF

�MA31A
TL072

2

3
1

4

8

C203
100nF

C178
470nF

"0" = Distante

R315
10k

R312
1k

R289
10

R294
1k

C156
10nF

C218
100nF

C181
4,7nF

R235
2k

C195
100nF

47000250CARTE DE CONTROLE ET D'ASSERVISSEMENT

R339
10k

C168
1nF

CR25
BAT54SW

2

3

1

C176
10uF/16V

R274
10k

R319
10k

R510
1k

R206
10k

R255
2k

R285
49,9k

� MA35B
TL072

6

5
7

C172
27pF

C230
10nF

R293
200

R250
220

R207
1k

C221
100nF

R519
1k

R275
4,99k

C201
100nF

R265
100k

C187
Do Not Stuff

C227
100nF

CR165
BAT54SW

2

3

1

R283
41,2k

R208
3,01k

C340
100nF

Modulation I

R321
Do Not Stuff

Reference Q DSP

Commande dephaseur -

R223
4,99k

� MA37B
TL072

6

5
7

� MA29A
TL072

2

3
1

4

8

� MA36A
TL072

2

3
1

4

8

R521
1k

C185
100nF

C175
Do Not Stuff

C320
100nF

C183
4,7uF/10V

R251
3,01k

CR38
BAT54SW

2

3

1

TP26

TP29

*

R232
26,7k

R269
100k

R532 10

C219
100nF

R513
1k

R533 470

� MA34A
TL072

2

3
1

4

8

C182
100nF

C190
4,7uF/10V

R222
4,99k

C206
10nF

C165
Do Not Stuff

"0" = sensibilite 100mV

R205
3,01k

� MA37A
TL072

2

3
1

4

8

C171
4,7nF

R303
1k

� MA33A
TL072

2

3
1

4

8

C188
100nF

C335
4,7uF/10V

R324
10k

R278
56

C236
100nF

C151
4,7nF

C158
680pF

CR40
BAT54SW

2

3

1

+5V

R268
3,83k

R244
1,91k

C231
100nF

MX15

AD7490

1
2
3
4
5
6
7
8
9

10
20
19
18
17
16
1514

13
12
11

21

24

22
23

25
26
27
28VIN11

VIN10
VIN9
NC
VIN8
VIN7
VIN6
VIN5
VIN4
VIN3

CS
DIN
NC

VDRIVE
SCLK
DOUTAGND

VIN0
VIN1
VIN2

AGND

AGND

VDD
REFIN

VIN15
VIN14
VIN13
VIN12

Sélection BF L/D

VR1

MAX6325

2

4
3

6

5

IN

GND
NR

OUT

TRIM

C208
100nF

MN16

AD5161BRM10

2

3

4
5
6

7

10
1

8

9
B

CS/ADO

SDO/NC
SDI/SDA
CLK/SCL

GND

W
A

DIS

VDD

BF casque +

R571
100k

R305
0

C240
100nF

CR36
BAT54SW

2

3

1

R340
20k

R258
100k

R229
220

R240
5,6k

R212
2,43k

CR22
BAT54SW

2

3

1

C197
4,7uF/10V

Alimentation +3V3

� MA40A
TL072

2

3
1

4

8

� MA39A
TL072

2

3
1

4

8

C234
100nF

J29
2

4

6

8

1

3

5

7

J7

1

2

3R247
0

� MA41B
TLC272

6

5
7

Reference I DSP

C196
10nF

Masse

R301
20k

Commande dephaseur +

R217
0

R292
5,6k

MX13
DG419

8

2
1

6 3 7

54

C214
100nF

Cde sensibilite micro

R234
100

C341
100nF

BF Modulation AM +

C162
2,2nF

CR26
BAT54SW

2

3

1

R514
1k

R534 10

R241
3,01k

� MA34B
TL072

6

5
7

C189
10nF

C209
100nF

Composante Q demodulee

R246
1k

C333
4,7uF/10V

R239
100k

+V= CTRL

R209
1,91k

C225
100nF

R328
3,01k

R254
1M

�

MA31B
TL072

6

5
7

TP27

*

SCK1

R224
100k

C184
33uF/10V

- T degre K VHF

R219
Do Not Stuff

R264
150

� MA38B
TL072

6

5
7

"0" = Emission

Composante I demodulee

25mVeff au seuil de compression

TP24

*

R302
10k

R221
10k

R291
3,01k

R245
15k

R535
10

C238
100nF

C226
100nF

C161
680pF

� MA29B
TL072

6

5
7

C228
100nF

Sélection Pot Tx R317
200

R256
15k

� MA42B
TL072

6

5
7

� MA30B
TL072

6

5
7

R337
10k

� MA41A
TLC272

2

3
1

4

8

CR37
BAT54SW

2

3

1

C210
4,7uF/10V

R336
200k

R341
20k

C204
100nF

CR156
BAT54SW

2

3

1

R231
15k

R253
150

� MA42A
TL072

2

3
1

4

8

CR157
BAT54SW

2

3

1

MOSI1

C220
100nF

C198
100nF

CLK SPI UC

R218
11,8k

R332
1k

R300
20k

C222
100nF

CR28
BAT54SW

2

3

1

C174
10uF/16V

R516
1k

R296
Do Not Stuff

C199
100nF

Alt. Phonie Distant

Traitement BF et mesures analogiques

R279
560

Connecteur de test

R333
10k

CR155
BAT54SW

2

3

1

C193
1uF/35V

R276
560

R257
10k

R263
10k

C224
100nF

R266
100k

R286
0

R526
2k

C154
6,8nF

C241
100nF

Vref CODEC

R228
34k

T1
3

5

1

6

2

� MA32B
TL072

6

5
7

DP

DS

DT

DO

BA

BV

K2

J2

BW1

K2

BW1

PWR1

+3V3

GND

+5V

PWR7
T

S

AN

AO

PWR8

PWR2

PWR3

TP34

TP33

TP32

DN

AZ1

EG1

EF1

EH1

AV1

PDIR

+15V

-15VQ_DEM

I_DEM

TP31

TP30

TP28

CV2

PRFL

AW1

DM

DV

DU

TP30

TP33

TP28

TP32

TP31

TP34

CW

SDO_POT2

CV

DSP_I

DSP_Q

AD

AE

CT

CU

MES_I
MES_Q

CY
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(MA43)(MX17) (MX18) (MX20)(MX19) (MA44)

(MN11)

6 10

51001183

Tuesday, February 08, 2011
+5V

GND

-15V

GND

+5V

+3V3

-15V

+5V

GND

GND

GND

+15V

GND

-15V

GND

+5V

GND

GND

+15V

GND

GND

-15V

GND

GND

+15V

GND

GND

GND

GND

-15V

+15V

GND

+15V

+15V

+15V

+V=

+15V
GND

GND

-15V

GND

GND GND

-15V

GND

-15V

GND

+5V

sans montage adap
MN11

AD5161BRM10

2

3

4
5
6

7

10
1

8

9
B

CS/ADO

SDO/NC
SDI/SDA
CLK/SCL

GND

W
A

DIS

VDD

sans montage adap

C363
Do Not Stuff

R583
Do Not Stuff

R591
Do Not Stuff

MX20

Do Not Stuff

7
8
1
2
4

5

6
3

X1+
X2-
Y1+
Y2-
Z

W

+VS
-VS

CARTE DE CONTROLE ET D'ASSERVISSEMENT

R585
Do Not Stuff

47000251

I mod +

C366
Do Not Stuff

� MA43B
Do Not Stuff

6

5
7

C370
Do Not Stuff

Sortie EEPOT

R575
Do Not Stuff

MX19

Do Not Stuff

7
8
1
2
4

5

6
3

X1+
X2-
Y1+
Y2-
Z

W

+VS
-VS

C365
Do Not Stuff

C356
Do Not Stuff

MX18

Do Not Stuff

7
8
1
2
4

5

6
3

X1+
X2-
Y1+
Y2-
Z

W

+VS
-VS

C358
Do Not Stuff

R29
220

Cde attenuateur

0V = Veille, 5V = 0dB d'attenuation

C362
Do Not Stuff

Commande du circuit atténuateur

C364
Do Not Stuff

CLK SPI UC

R582
Do Not Stuff

R588
Do Not Stuff

R586
Do Not Stuff

2V pour EEPOT a 255

( I^2 + Q^2 ) / 10

C20
100nF

� MA44B
Do Not Stuff

6

5
7

R580
Do Not Stuff

R584
Do Not Stuff

C371
Do Not Stuff

R578
Do Not Stuff

Avec montage adap :

R579
Do Not Stuff

C359
Do Not Stuff

� MA43A
Do Not Stuff

2

3
1

4

8

SDO POT2

R590
Do Not Stuff

Sélection Pot Tx

CR174
Do Not Stuff

3,15V @ 50W @ fréquence de gain min. 
TP4

C360
Do Not Stuff

R581
Do Not Stuff

Masse 

Alimentation +V= Général
C367
Do Not Stuff

Alimentation +3V3 

R587
0

R577
Do Not Stuff

R576
Do Not Stuff

Alimentation +5V 

Imod = Qmod = 1,8V

CR175
Do Not Stuff

R589
Do Not Stuff

C357
Do Not Stuff

C368
Do Not Stuff

avec montage adap

� MA44A
Do Not Stuff

2

3
1

4

8

MX17

Do Not Stuff

7
8
1
2
4

5

6
3

X1+
X2-
Y1+
Y2-
Z

W

+VS
-VS

Q6
BSR41

Cde attenuateur

C361
Do Not Stuff

Cde attenuateur

Alimentation +15V

Q mod +

C369
Do Not Stuff

F2
0,35A

Module ( I^2 + Q^2 ) ^ 1/2

Alimentation -15V

AF

+15V

+3V3

SDO_POT2

GND

CC

CH

+5V

K2

BW1

CH1

PWR1

-15V

CH1
CMD_ATT
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GND

PWR1

PWR1

PWR3

PWR2

+15V

-15V

PWR7

PWR8

+5V

PWR4

+3V3

PWR20

GNDGND

GND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

7 10

<Core Design>

Monday, July 11, 2011

7 10

<Core Design>

Monday, July 11, 2011

7 10

<Core Design>

Monday, July 11, 2011

Alimentation +15V

TP35

L1
4,7uH

Alimentation +5V pour MIDS

CR43
1N40072

1

Alimentation +3V3 

CR44
SM6T6V82

1

L3
4,7uH

R361
10k

TP36

CR169
SM6T6V82

1

R346
0

DS4
HSMG-C650

2
1

FL3

BNX002 *

1 2

3 4

R352 0

R342
1,91k

TP37

R360
0

47000252

TP38

C247
*

+V= Général

TP40

Alimentation -15V

R355
0

R354
10k

R348
0

CARTE DE CONTROLE ET D'ASSERVISSEMENT

FL1

BNX002 *

12

34

DS5
HSMG-C650

2
1

FL4

BNX002 *

1 2

3 4

R349
0

C249
68uF/25V

R353
0

VR4

XXIPN10-XX-UC

+VI
1

GI
2

+VO
3

GO
5

L2
4,7uH

R356
*

CR47
SM6T18A

2
1

R362 0

F3

1A

R351
11,8k

VR3

MGDSI-10-XX-XX

+VI
1

GI
3

+VO
4

GO
6

R363
0

FL7

BNX002 *

1 2

3 4

FL2

BNX002 *

1 2

3 4

Alimentations

CR45
SM6T33A2

1

Masse 

R359
*

FL6

BNX002 *

1 2

3 4

C245
10uF/16V

C250
68uF/25V

DS7
HSMG-C650

2
1

F4

1,5A

Alimentation +V= protegee

R345
0

R347
3,01k

Alimentation +5V 

C251
*

CR42
SM6T6V82

1

C246
100uF/6,3V

VR2

L4931ABDT33

IN
1

OUT
3

GND
2

Connecteur de test

VR6

MGDB-10

VI
1

GI
5

+VO
10

GO
8

-VO
6

CR41
SM6T33A2

1

R592
0

J30
2

4

6

8

10

12

1

3

5

7

9

11

FL5

BNX002
*

12

34

C248
220uF/40V

VR5

MGDBI-10-XX-XX

+VI
1

GI
3

+VO
4

-VO
6COM
5

CR46
SM6T18A2

1

DS6
HSMG-C650

2
1

R358 0

DS8
HSMG-C650

2
1

R344
0
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Liaison serie PAV

Liaison serie TRANSCEIVER

Interface signal 1 PPS

Liaison serie DATA

Inhibition JBUS

Liaison serie JBUS

Interface standard

Circuit d'isolation du SPI PLL

(MN22)(MN17)

(MN28)

(MN19)

(MN30)

(MN18)

(MN27)

(MN23)

(MN25)

(MN21)(MN20)

(MN29)

(MN24) (MN26)

(MN33)

10

VIDE

8

51001183

Tuesday, February 08, 2011

GND
GND

GND

+3V3
GND

+3V3

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

+3V3

GND

+V=

GND

GND

GND

+3V3

+3V3

+3V3

+3V3

+3V3

GND

GND

GND

GND

GND

GND

GND
GND

GND

GND

GND

GND

GND

GND

+3V3

+3V3

GND

GND

GND

GND

+3V3

+3V3

GND

GND

GND

+3V3

GND

GND

GND

GND

GND

GND

GND

GND

+3V3

GND

GND

GND

GND

GND

GND

GND

GND

+3V3

GND

+3V3

+V=

+3V3

GND

GND

+3V3

GND

+3V3

+3V3

GND

GND

GND

+3V3

+3V3

GND

+3V3

GND

GND

GND

GND

GND

+V=GND

GND

GND

+3V3

+3V3

+3V3

+3V3

GND
GND

GND

GND

GND
GND

GND

+3V3

GND

+3V3

GND

+3V3

+V=

GND

GND

GND

GND

GND

+V=

+3V3

GND

GND

+3V3

+3V3

GND

GND

+V=

GND

+3V3

+V=

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

+3V3

+3V3

+3V3

GND

GND

GND

GND

+3V3

+3V3

GND

+3V3

+3V3

GND

GND

GND

GND

GND

GND

+3V3

GND

GND

GND

GND

GND

+3V3

GND

GND

+3V3

+V=

+V=

+V=

GND

GND

GND

GND

GND

GND

GND

+3V3

GND

GND

+3V3

GND

+V=

GND

+3V3

GND
GND

GND

GND

GND

+3V3

+3V3

GND

+V=

GND

GND

GND

GND

+3V3

GND

GND

GND

GND

GND

+3V3

GND

+3V3

GND
GND

+3V3

+3V3

GND

GND

GND

+3V3

+3V3

+3V3

+3V3

+3V3

GND

+3V3

GND

+3V3

GND

+3V3

+3V3

+3V3

GND

+3V3

GND

+3V3

GND

GND

+3V3

GND

GND

GND

GND

+3V3

+3V3

GND

GND

+V=

+3V3

+V=

GND

+3V3

GND

GND

GND

+3V3

GND

GND

GND

GND

+3V3

GND

GND

GND

+3V3

GND

+3V3

+3V3

+V=

+3V3

GND

+3V3

+3V3

GND

GND

+3V3

+3V3

GND

+3V3

GND

GND

GND

GND

GND

GND

+3V3

GND

GND

GND

GND

R458
10

RxD3 A

TxD3 B

Alarme PLL

Alternat Distant

CR145
BAS29

Q31
BSR14

2

3
1

R429
10k

CR74
SM6T15CA

R544
470

Cde porteuse 

"0" = Autorisation

CR166
SM6T33A

2
1

R553
10k

R539
470

R490
10

Alarme SY

CTS3B

Alarme TX

Q26
BSR14

2

3
1

C265
100nF

CR60
BAT54SW

2

3

1

"0" = Inhibition

Q32
BSS123

2

3
1

CR33
BAT54SW

2

3

1

Q16
BSR14

2

3
1

CR121
SM6T6V8CA

R503
10k

R418
10

VR7

MC78M12CDT

1 3

2

IN OUT

GND

MN33E
74LVC14A

11 10

RD3 Data/JBUS

MN22F
74LVC14A

1312

CR48
BAT54SW

2

3

1

R459

200k

CR63
SM6T6V8CA

1PPS A

MN17D
74LVC14A

9 8

CR50
SM6T6V8CA

R407

200k

Alternat

Info Porteuse

C268
4,7uF/10V

CR122
BAS29

CR75
SM6T68A

2
1

MN22D
74LVC14A

9 8

Info Marche Rx

R551
470

R552
470

TxD3 A

SPI1_SEL2

CR129
BZX84C9V1

R481

200k

R377
10k

R445
10k

CR107
BAS29

Dde inhibition emission

Inhibition JBUS A 

"0" = Alarme

Cde Inhibition synthé

C264
4,7uF/10V

R406
22

"1" = Modulation

Alternat local

R417
10

R456
10

R454
22

MOSI_SPI_UC

MOSI1

R393
10k

CR64
BAT54SW

2

3

1

Présence Rx

CR82
BAS29

CR51
BAS29

CR53
SM6T68A

2
1

R470
10k

DSR1

C259
4,7uF/10V

R372
1M

R550
10k

R422
22

R401
10

R431
150

R450
22

Q36
BSR14

2

3
1

CR103
SM6T68A

2
1

R413
10k

Q1B
STS4DNF60

4

3
6 5

CR111
SM6T6V8CA

CR84
SM6T68A

2
1

Alternat local

CR106
BAT54SW

2

3

1

Cde puissance normale

Q23
BSS123 2

3
1

"0" = Marche

R467
10k

Alarme Tx

R497
10

Voyant TD3 Data

Info Porteuse

MOSI SPI UC

Standby

R444
10

Voyant RD3 Data

CR87
BAS29

C267
100nF

"0" = Marche

MN33F
74LVC14A

13 12

TD3 Data/JBUS

TxD4 A

C269
100nF

R416
10k

MN29

74LVC244

2
4
6
8

17
15
13
11

1
19 10

20

18
16
14
12

9
7
5
3

1A0
1A1
1A2
1A3
2A0
2A1
2A2
2A3

1OE
2OE GND

VCC

1Y0
1Y1
1Y2
1Y3

2Y3
2Y2
2Y1
2Y0

CR91
SM6T6V8CA

"0" = porteuse

"1" = Porteuse

C328
10nF

CR85
BAT54SW

2

3

1

CR81
BAT54SW

2

3

1

CR58
SM6T68A

2
1

DSR1 Maintenance

CR146
BZX84C9V1

CR136
BAS29

CR134
BAT54SW

2

3

1

R439
22

C270
4,7uF/10V

R545
470

R498
150

"0" = Emission

CR79
SM6T15CA

R389
22

Cde Ventilateur

"0" = canal encombré

CLK SPI UC

CR83
BZX84C9V1

Présence Rx

R559
470

"0" = Puissance normale

EMISSION RS485 (Si 0)

MN22E
74LVC14A

1110

Q25
BSS1232

3
1

Q33
BSR14

2

3
1

F5
0,35A

R375
22

R402
100

RTS3 Data/JBUS

CR54
BAS29

R477
10k

R433
22

R410
10k

CR56
SM6T18A

2
1

R504
10k

"0" = Demande ou Emission

"0" = Porteuse

C255
100nF

R427
10k

CR112
SM6T68A

2
1

CR80
SM6T6V8CA

"0" = Rx présent

CR123
BZX84C9V1

R447
10k

R441
10k

R415
10k

TxD2 A

C372
100nF

CR32
BAT54SW

2

3

1
CR90
BAT54SW

2

3

1

R368
10k

R400
1M

CR94
SM6T6V8CA

Masse 

R542
470

MN24

MAX3072E

3
4
2
1

6
7
8
5

DE
DI
RE
RO

A
B

VCC
GND

Inhibition JBUS B

CR147
BAT54SW

2

3

1

C346
100nF

R420
22

CR72
BZX84C9V1

CR65
SM6T15CA

CR172
SM6T68A

2
1

R436
10

MN17C
74LVC14A

5 6

MN17E
74LVC14A

11 10

CR99
BAT54SW

2

3

1

R479
10k

Q27
BSR14

2

3
1

Interfaces et liaisons séries

Accès Synthé

CR126
BAT54SW

2

3

1

Cde puissance normale

CR141
SM6T68A

2
1

R448
10k

R469
10k

MN28

MAX3072E

3
4
2
1

6
7
8
5

DE
DI
RE
RO

A
B

VCC
GND

CR57
SM6T6V8CA

R476
150

Info Modulation

CR115
BZX84C9V1

MN19

MAX3233E

1

2

3
4

5

6

7

8

9

10

11
12

20

19

18

17

16

14
15

13

R2OUT

INVALID

T2IN
T1IN

FORCEON

R1OUT

T1OUT

R1IN

VCC

FORCEOFF

V+
V+

R2IN

T2OUT

GND

V-

C2-

C1-
C2+

C1+

CR127
SM6T68A

2
1

CR30
BAT54SW

2

3

1

CR102
BAT54SW

2

3

1

R471
150

R453
10k

RxD2 A

"0" = Test

R483
10k

Demande de test

"1" = Alarme

signal 1 PPS

"0" = blocage

R365
10

"0" = canal encombré

RD4 Tranceiver

"0" = Emission

C254
100nF

CR143
BAT54SW

2

3

1

CR124
BAT54SW

2

3

1

R595
470

R463
22

Canal encombré CSMA

CLK SPI UC

CR144
BAT54SW

2

3

1

CR140
BAT54SW

2

3

1

R555
470

MN25

MAX3072E

3
4
2
1

6
7
8
5

DE
DI
RE
RO

A
B

VCC
GND

R399
10k

R374
10k

C277
100nF

R495
100k

MN26

MAX3072E

3
4
2
1

6
7
8
5

DE
DI
RE
RO

A
B

VCC
GND

CR98
SM6T68A

2
1

R370
100

RTS3B

MN33D
74LVC14A

9 8

R538
470

R446
10

R473
10

Cde Ventilateur

CR92
BAT54SW

2

3

1

C344
100nF

CR149
BAT54SW

2

3

1

Bouton poussoir porteuse
47000253

CR59
SM6T68A

2
1

R474
10k

R543
470

R465
10

"0" = Autorisation

Cde séparation I/Q

"0" = Ventilation

Alimentation +V= Général

C329
10nF

RxD4B

CR117
SM6T6V8CA

CR167
SM6T68A

2
1

C345
100nF

Info Bon Fctment Rx

CR73
SM6T68A

2
1

R560
470

CR68
BAT54SW

2

3

1

R408
10k

"0" = Test

Canal encombré CSMA

CR88
BZX84C9V1

C324
100nF

R452
10k

R486
10k

CR93
SM6T6V8CA

CR76
SM6T68A

2
1

R385
22

CR55
BZX84C9V1

CR116
SM6T6V8CA

R391
10k

CR96
BZX84C9V1

R508
10k

"0" = Test

CR100
BAS29

C275
100nF

C279
100nF

MN30

MAX3072E

3
4
2
1

6
7
8
5

DE
DI
RE
RO

A
B

VCC
GND

R369

200k

R405
10k

Cde porteuse distant

CR101
BZX84C9V1

R387
10k

R366
10k

CR52
BZX84C9V1

R507
1k

"1" = Alarme

+V= Géneral

SCK1

CR150
SM6T6V8CA

CR133
SM6T6V8CA

R537
470

CR128
BAS29

C263
100nF

"0" = marche OK

TD4 Tranceiver

Info Modulation

MISO1

CR125
BAT54

Q29
BSS123

2

3
1

R546
470

R558
470

CR114
BAS29

CR148
SM6T68A

2
1

Standby Alim

TD1 Maintenance

Cde test distant

C257
4,7uF/10V

CR104
SM6T6V8CA

MN32D
74LVC14A

9 8

Blocage securite Alternat

CR77
BAT54SW

2

3

1

CR61
SM6T68A

2
1

MN33C
74LVC14A

56

R434
1M

CR113
BAT54SW

2

3

1

R397
10k

R424
100k

R381
10

Cde Inhibition synthé
DTR1

R488
10k

TD2 JBUS

ou Retour d'alternat en AM

RTS3A

C252
1uF/35V

CR89
SM6T6V8CA

CR69
SM6T6V8CA

R421
10k

CR86
SM6T68A

2
1

R411
10

"0" = Alarme

RD2 JBUS

CR67
BZX84C9V1

0 = Standby

MN22C
74LVC14A

5 6

C330
10nF

R491
100k

Q15
BSS1232

3
1

MN20

MAX3072E

3
4
2
1

6
7
8
5

DE
DI
RE
RO

A
B

VCC
GND

CR131
SM6T68A

2
1

"0" = Inhibition synthé

MN21

MAX3072E

3
4
2
1

6
7
8
5

DE
DI
RE
RO

A
B

VCC
GND

CR29
BAT54SW

2

3

1

R466
10k

R556
470

R449

200k

R432
10k

Commande marche

"0" = Bon fctment

R396
10k

C266
4,7uF/10V

C280
4,7uF/10V

CR142
SM6T6V8CA

R367
10k

RD1 Maintenance

C260
100nF

CR118
SM6T68A

2
1CR119

BAT54SW
2

3

1
R461
10k

Dde inhibition emission

Info Bon Fctment Rx

R388
10k

Info Marche Rx

R505
10k

R287
22

Voyant RD2 JBUS

Info marche

C278
4,7uF/10V

R376

200k

R464

200k

R419
100k

R492
10k

"0" = Modulation

C272
4,7uF/10V

R403

200k

R457
10k

CR70
BAT54SW

2

3

1

R541
470

"0" = Emission

Q21
BSR14

2

3
1

CR66
BAS29

R380
10

R487
22

CTS3 Data/JBUS

MN17B
74LVC14A

3 4

R379
10k

R392
150

Inhibition JBUS

"0" = EmissionMN33B
74LVC14A

3

4

CR132
SM6T6V8CA

Commande marche

Cde inhibition securite alternat

R472
10k

Bouton poussoir TEST

CR97
BAT54SW

2

3

1

CR137
BZX84C9V1

R390
1M

R386
100

R288
22

C258
100nF

R557
100k

R547
470

R451
150

R485
150

R493
22

Alternat Distant

Q22
BSS1232

3
1

R475

200k

Q24
BSR14

2

3
1

MN18

MAX3072E

3
4
2
1

6
7
8
5

DE
DI
RE
RO

A
B

VCC
GND

Q30
BSR14

2

3
1

MN32C
74LVC14A

5 6

MN32E
74LVC14A

11 10

R549
470

R271
22

TxD2 B

MN27

MAX3072E

3
4
2
1

6
7
8
5

DE
DI
RE
RO

A
B

VCC
GND

RxD2 B

Dde emission CSMA

Q34
BSR14

2

3
1

C271
100nF

C326
10nF

R468
150

Autorisation CSMA

Q19
BSS1232

3
1

R548
470

"0" = Inhibition synthé

TxD1

Q18
BSR14

2

3
1

R440
10k

CR49
SM6T68A

2
1

R480
22

RxD1

CR108
BZX84C9V1

R428
1M

MN32F
74LVC14A

13 12

R394
10

R425
10

R398
22

R442
22

CR162
SM6T68A

2
1

R478
22

R404
22

CARTE DE CONTROLE ET D'ASSERVISSEMENT
C273
100nF

CR62
BAT54SW

2

3

1

R554
470

Q20
BSR14

2

3
1

R506
1k

Autorisation CSMA

RxD4 A

Alimentation +3V3

C256
100nF

CR120
BAT54SW

2

3

1

"0" = Bon fctment

R509
10k

R494
22

R412
150

CTS3A

R496
10k

Q17
BSS1232

3
1

R426
10

"1" = Ventilation

Sélection Pot Tx

Q14
BSS123

2

3
1

R443

200k

CR95
BAS29

R384
1M

MN17A
74LVC14A

1 2

14

7

R371
150

Info bon fctment

CR71
BAS29

MN33A
74LVC14A

12

14

7

"0" = porteuse

MN17F
74LVC14A

13 12

Q28
BSR14

2

3
1

CR138
BAT54SW

2

3

1

R437
10k

R430
10k

MN23

MAX3072E

3
4
2
1

6
7
8
5

DE
DI
RE
RO

A
B

VCC
GND

"0" = porteuse

Voyant TD2 JBUS

C253
1uF/35V

R482
10

R460
22

"1" = Demande

TxD4 B C321
4,7uF/10V

C274
4,7uF/10V

R378
1M

R462
10k

R373
10k

1PPS B

"0" = Rx présent

CR135
BAT54SW

2

3

1

CR139
BAT54

C325
10nF

R409
10k

R435
10k

Demande Emission CSMA en Numerique

CR110
BAT54SW

2

3

1

Q35
BSR14

2

3
1

R540
470

R395
100

R272
22

MN22B
74LVC14A

3 4

R438

200k

CR109
BAT54SW

2

3

1
CR105
SM6T6V8CA

CLK_SPI_UC

MOSI SPI UC

R455

200k

CR130
BAT54SW

2

3

1

R489
150

RxD3 B

C327
10nF

CR78
SM6T6V8CA

R484
10k

R414
1M

R382
1M

PWR1

Q

L

N

AC

CJ1

CN

G

BS

BT

CR

BM1

AY1

CK1

AW1

BZ2

BZ1

BR1

BR2

+3V3

GND

PWR1

AP

CI

AQ1

AR1

Z2

Z1

P1

P2

O1

O2

M1

M2

DH2

DH1

AB1

AB2

AQ

AB

M3

L3

AB3

AA3

AR

Z

P

M

O

DH

DW

J1

K1

CN3

BW1

K2

J2

CA1

CL2

AZ1

AV1

EH1

EG1

EF1

AP1

Q1

Q2

L1

N1

N2

L2

AA1

AA2

CJ

G1

CN4

BS1

BT1

CR1

BM

AY

CK

AW

BR

BZ

CI1

AA

J2

F

K2

J

K

CN

BW

CA

CL

AZ

EG

EF

AV

EH

CL3

DK

BN2

BO1

CN1

CN5

CM1

CL1

BN

CM

BQ1

DK1

BO

BQ2

STBY1STBY



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A
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Filtrage du connecteur EXPLOITATION

Connecteurs vers le panneau arrièreConnecteurs vers la carte MIDS

Connecteurs vers le module HF

Connecteur vers le panneau avant

Connecteur vers la carte REAL
Connecteur vers le module SYVU

CAVALIERSRESERVE

B

A

10

VIDE

9

51001183

Tuesday, February 08, 2011

GND

+V=

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND GND

GND

GND

GND

GND

+5V

GND

GND

TxD3 B 

Masse

J16

25F filtré

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Voyant TxStatus

Masse 

+5V

Voyant +V=

Info Appel A 

Masse

Masse 

Reset

Vers contact1 inter M/A PAV

Voyant Alarme Tx

Info alternat CTRL

C294
1nF

+T degre K VHF

+V= Général

Masse 

CR161
SM6T33A

2
1

J18

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34

35 36
37
39

38
40

41
43
45
47
49

42
44
46
48
50

Inhibition JBUS

+V= Général

Alimentation protegee 1,5A

Masse 

+5V

CLK SPI UC

SDA I2C UC

Alimentation +V= Général

Info Bon Fctment Tx/Rx

Alternat distant

Vers contact2 inter M/A PAV

RD2 liaison JBUS

Status equipement

Selection BF Locale/Distante

Voyant fctment sur secteur

C310
1nF

Masse 

Voyant ROS

Masse 

Masse

Cde DES

Masse 

Masse

Cde porteuse distante

C297
1nF

Standby Alim

Alarme PLL

TxD2 A 

RD4 liaison Transceiver

Masse 

-T degre K alimentation

Connecteur DATA

SPI UC SEL AFFI

Voyant presence batterie

SPI UC SEL AFFI

TD3 liaison Data/JBUS

Modulation Q

J31

1

2

3

Masse 

I mod +

Info marche

Cde inhibition securite alternat

Cde dephaseur +

Accès Synthé

C307
1nF

BF enregistreur

I demodule +

Cde puissance normale

Masse 

Activation registres PLL

Selection data/cde afficheur

Accord POT 10 MHz

Alimentation +5V 

Masse 

RTS2 liaison JBUS

-15V

Reset afficheur

C284
1nF

RxD4 A

Accord POT 10MHz

Connecteur JBUS

1PPS A 

Masse

Detection PRFL
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*

L10

 82nH

C60
2,2uF/20V

C94
*

C71
*

C24
*

R135
150

CR4

*

SYNTHETISEUR UHF

L39

*

L46

C30 10nF

C121
22pF

R2
*

Q14
NE85633

151-175MHz

18mA

C15427pF

C150

2,2pF

R145
*

Q12BSS138

2

31

47000186

18mA

18mA

C117*

C163

*

C23
*

R152

*

C92

*

C112

100nF

R55
*

C95 10nF

C91
10nF

R58
100k

CR1

*

C44
10nF

C93

56pF

C152
*

R70
*

R143*

Q27*

2

31

Q25
*

2

31

2dBm±3dB

L55

C155
12pF

C176

*

MX1 *

1
7
3
4

8
2
6
5

VDD
ACGND

IN
ENCH1

OUT1
GND
GND
OUT2

CR20

*

R161
*

C8
*

C193

*

C47

68pF

Oscillateur local

R93
100k

R110

*

CR27

*

18mA

C143

*

R128

*

R126
*

CR18

*

Q7
NE85633

310-355MHz

L30

68nH

L34

 27nH

C196

*

C39

*

R75

*

R134
120

J3

R114664

VCOVU

270-310MHz

C139
10nF

C90
*

R142* Q31
*

2

31

CR14

HSMP3820

Réception = 0

L36

*

C107

56pF
C109

*

R153

*

R5010

18mA

C81
*

R131

100

L18

 56nH

R123
100k

R105
100

Q29
*

H7

L28

 1uH

C129

18pF

C9710nF

VCOV

L27

*

L38

*

C20
10nF

C48
*

C147
2,7pF

C151*

C190

*

C127
1nF

R124

1,54k

Q34*

2

31

L47

CR21

BB640

18mA

C126

*

C164*

R28
*

Q16
*

2

31

C61

*

R37

*

R3
10

R63

*

R136
*

R121
100k

128-151MHz

H4

C184
*

R168
*

TP2

C12000B

L42

*

C189

*
C188

*

R97

*

L40

*

L13

*

R114

4,7k

CR15

*

R132
*

R106
120

-5dBm±3dB

L48

C186

*

R71
120

R77
390

CR12

*

C145

10nF

C40*

C195
*

C74
18pF

47000268

C192,2pF

C148
10nF

C122
18pF

C17
3,9pF

93,6-110MHz

L29

*

C96
10nF

TENSION D'ASSERVISSEMENT

L12

 1uH

C29

*

C128

4,7pF

R162
*

C86

18pF

C119
*

R40
56

Q26
BSS84P

2

31

L31

*

C82

*

C125

*

R169
*

R69
*

C192*

C157
*

C981nF

C130*

C85

6,8pF

C168

*

R155

*

CR25*

DH1

EMDC-10-1

1

2 4

5

3

IN

GND EXT

OUT

COUP

R32
27

CR7

HSMP3820
H6

L14

100nH

R115

3,3M

V/U

RFIN

ALIM_VCOU[1..5]

TA

COMMANDE_R/E

ALIM_VCOV[1..5]
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