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I ELECTRONICS LTD. MT-3 Radio Systems
TN910 Daniels MT-3 and IFR COM-120 Test Procedures

To set the IFR COM-120 receive audio filters, highlight LINE and select CONFIG as shown in Figure 12. Set up
the filters as shown in Figure 13. Hit RETURN to return to the RECEIVE window.

Figure 12: IFR COM-120 Audio Filter Configuration Figure 13: IFR COM-120 Audio Filter Selection
To set the IFR COM-120 AF Generator frequency and level, highlight AF GEN OUT and select ZOOM as shown in

Figure 14. Set up the GEN1 as shown in Figure 15. The Audio level of 0.43 Vp is 0.304 Vrms or -8.0 dBm. Hit
RETURN to return to the normal RECEIVE window.

Figure 14: IFR COM-120 AF Generator Configuration Figure 15: IFR COM-120 AF Level Selection

This will set the proper filters and audio levels for distortion and deviation measurements.
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TN910 Daniels MT-3 and IFR COM-120 Test Procedures

Distortion:

Transmitter audio distortion is typically less than 2.0 %. If transmitter distortion is greater than 2.0%, the transmitter
Audio Processor may need re-tuning. Refer to the Instruction Manual or Technical Note for audio processor tuning
procedures.

RF Power:

RF power output should typically be between 0.5 to 3.0 Watts (Lowband VHF), 2.0 to 8.0 Watts (Highband VHF)
or 0.5 to 8.0 or 2.0 to 8.0 Watts (UHF 400 MHz). Adjust R48 (Lowband VHF) or R7 (VHF/UHF) in the Transmitter
Amplifier section to change the RF output power.

Connect the transmitter to the power amplifier (if used) and measure the RF power output of the amplifier. Daniels
30 Watt Amplifier's RF power output can be changed by adjusting the transmitter (exciter) RF power output. Do not
exceed power amplifier input levels. Higher power amplifiers typically have a fixed RF power input level and RF
power output level.

Frequency Stability:

Transmitter frequency stability is typically £ 1 ppm.

Transmitter Deviation Levels:

Transmitter deviation is typically + 60% maximum deviation (+3.0 KHz wide / +1.5 KHz narrow) for an audio frequency
of 1.0 KHz at -8.0 dBm audio level input.

To check the transmitter maximum deviation level, highlight AF GEN OUT and select ZOOM. Enter an audio level
of 2.50 Vp (1.767 Vrms or +7.2 dBm). Ideally the audio level should be set at +10.0 dBm, but the IFR COM-120
is not capable of higher than 2.50 Vp audio level (the difference between the ideal +10.0 dBm and +7.2 dBm is
neglible for this test). Enter an audio frequency of 300.0 Hz and increase the 300.0 Hz sine wave up to 3400.0 Hz
in increments of 100.0 Hz. Monitor the analog meter in the top right corner and check that the transmitter deviation
does not rise above + 5.0 KHz wide or £ 2.5 KHz narrow at any time.

To check the transmitter subtone input level highlight AF GEN OUT and select ZOOM. Disconnect the AUDIO/
DATA GEN OUT from the Tx Balanced Audio Input connector and connect it to the Tx Subtone Input 1 connector.
Enter an audio level of 0.14 Vp (0.098 Vrms or -18.0 dBm). Enter an audio frequency of 100.0 Hz. Hit RETURN
to return to the RECEIVE window, then set the IF BW at 15 KHz. Highlight LINE and select CONFIG, then set the
MOD METERS LOW PASS FILTER for 300 Hz. Transmitter subtone deviation is typically +0.50 KHz wide / +0.35
KHz narrow for -18.0 dBm audio level input.

If transmitter deviation is off by more than + 0.15 KHz deviation, the transmitter over-deviates, or the subtone
deviation is off by more than + 0.10 KHz, the transmitter Audio Processor may need re-tuning. Refer to the Instruction
Manual or Technical Note for audio processor tuning procedures.
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Auxiliary (AC-3E) Input Audio Levels:

The auxiliary audio input level is set while measuring the transmitter deviation. Ensure that the IF BW is set at 30
KHz and the MOD METERS LOW PASS FILTER is set at for 20 KHz.

1. Ensure the transmitter is set to KEY TX and the Audio Control Card IS plugged into the subrack.

2. Connect AUDIO/DATA GEN OUT on the IFR COM-120 to the Auxiliary Balanced Audio Input (1 or 2).

3. Highlight AF GEN OUT and select ZOOM. Enter an audio level of 1.10 Vp (0.777 Vrms or 0.0 dBm).

4. Adjust the Auxiliary Balanced Audio level adjustment (R120 for Aux In 1, R123 for Aux In 2) for a transmitter
deviation of + 60% maximum deviation (x3.0 KHz wide / +1.5 KHz narrow)

CTCSS Encode:

The CTCSS encode tone can be supplied from a CTCSS decoder (encode is same tone as decode), a separate
CTCSS encoder; or some base stations may be configured for the tone remote adapter to supply the CTCSS
encode tone. These procedures are for use when the audio control card supplies the CTCSS encode tone (with a
decoder or encoder).

1. Ensure the transmitter is set to KEY TX and the Audio Control Card IS plugged into the subrack.

2. Ensure that the CTCSS encode switch is turned ON (if applicable).

3. Disconnect the Tx Balanced Audio Input from the AUDIO/DATA GEN OUT connector on the IFR COM-120.
4. In the RECEIVE window, set the IF BW at 15 KHz as shown in Figure 16.
5
F

. Highlight LINE and select CONFIG, then set the MOD METERS LOW PASS FILTER for 300 Hz as shown in
igure 16.

RECEIVE

SCOPE RF: 160.0000 MHz
FL:  OFF

Input: T/R Atten: @ dB
Demod: FM [F_ BWJ15 kHz
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Figure 16: IFR COM-120 CTCSS Test Configuration

Adjust the Transmitter CTCSS deviation for £0.50 KHz wide / +0.35 KHz narrow (the adjustment pot is located
directly on the CTCSS module in the audio control card). The CTCSS encode tone is the AF Frequency.
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Duplex Testing
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Figure 17: Duplex Testing

Select the DPLX MODE button and set up the IFR COM-120 as shown in Figure 18:

T/R port from IFR COM-120
to RF OUT on Tx

Connect the IFR COM-120 and Daniels radio as shown in Figure 17:

AUX RF OUT port from IFR COM-120 to RF IN on Rx

DUPLEX RECEIVE AND GENERATE
RECEIVE GENERATE
168.880880 MHz RF: 165.680880 MHz
FL: OFF Offset: 50000 MHz
Input: T/R  Atten: @ dB Level: -780.8dBm
Demod: FM IF BW:380 kHz | Output: AUX
Tone/Data Code: DTMF GEN1
Mod Src: GEN1 FM
Deviation: 3.880kHz Deviation: 3.8 kHz
Format: TONE
AF Frequency: 1888 Hz Freq: 1000.0Hz
Distortion: 1.9%
Shape: SINE
RF Power: 8.BAWATTS
RF Error Freq: 8.823 kHz

A = |[a ON/OFFH|

|[ PAIR ||

Figure 18: IFR COM-120 Duplex Test Configuration

Enter the correct RF frequency for both the transmitter and receiver, and ensure that the transmitter and receiver
are set to NORM. Ensure the Audio Control Card IS plugged into the subrack and the CTCSS decode and encode

are turned OFF.
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Distortion:

Complete radio system audio distortion is typically less than 5.0 %. If the radio system distortion is greater than
5.0%, the transmitter or receiver may need re-tuning. Refer to the Instruction Manual or Technical Note for tuning
procedures.

Repeater Deviation Levels:

Ensure the deviation into the receiver is set at + 60% maximum deviation (+3.0 KHz wide / £1.5 KHz narrow). The
transmitter deviation into the IFR COM-120 should read within + 0.15 KHz of the input deviation.

AC-3E Audio Control Cards:

If transmitter deviation is off by more than + 0.15 KHz deviation from the input deviation of + 60%, adjust the audio
level matching pot on the front panel (RXA to TXA, RXA to TXB, RXB to TXA or RXB to TXB) of the Audio Control
Card until the deviation levels match.

AC-3L-96 Audio Control Cards:
If transmitter deviation is off by more than + 0.15 KHz deviation from the input deviation of + 60%, check the receiver
audio level and transmitter deviation level individually in the Rx and Tx modules.
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EN100 Quality Management System

Daniels Electronics Ltd. is very proud that our Quality Management System has been registered to the 1ISO
international quality standard since October 1993. Our Quality Management System is currently registered to the
expanded I1SO 9001:2008 standard, and is part of our commitment to provide high quality products and services to
our customers.

Why does Daniels use a Quality Management System?

Daniels is committed to maintaining and improving its Quality Management System:

for the benefit of the company, to:

* develop and manufacture reliable, specialized radio communications equipment

* attain and consistently maintain the desired quality at optimum cost

* plan and efficiently utilize technological, human and material resources available to the company, to maximize
the quality of our products and service

* comply with any customer requirements or expectations that their suppliers have an ISO-registered Quality
Management System

for the benéefit of the customer, to:
* instill confidence in Daniels ability to deliver the desired quality of product and service
* reliably maintain the desired level of quality and performance

What are the principles of a Quality Management System?

The 1SO9001:2008 international quality standard is based on eight (8) quality management principles:
* Customer focus

* Leadership

* Involvement of people

* Process approach

* System approach to management

* Continual improvement

*Factual approach to decision making

*Mutually beneficial supplier relationships

By adopting these principles within its Quality Management System, management can lead their organization
towards improved performance, products, services and customer satisfaction.
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EN100 Quality Management System

What is a process approach?

The “process approach” refers to the definition, implementation and management of interrelating and interacting
activities. Each process is defined by its inputs, activities, decision points and outputs, to ensure adequate control
and consistency of performance. Each process has associated resource, communication and record requirements.
The advantage of the process approach is the control it provides over the links and interactions between related
processes (e.g., the selling and manufacturing of radio systems).

What is Daniels Quality Management System?

Our Quality Management System defines Daniels’ processes for the design, development, marketing, sales,
manufacture, testing, configuring and servicing of radio equipment. It also includes supporting processes for
resource management, document and record control, measurement and analysis of data, nonconformance
correction, corrective and preventive actions, internal quality audits, quality management review, and a commitment
to continual improvement.

What does it all mean to our customer?

Our customers require highly reliable radio products with specifications and performance that will meet or exceed
their expectations. Daniels’ Quality Management System allows us to analyze customer requirements, define the
best process to meet those requirements, and keep those processes under control. It also provides a framework
for continual improvement of our products and services, with a goal to improving customer satisfaction. Daniels is
committed to continually expanding and improving our product line to meet the needs of our customers.

Through our Quality Management System, we are better able to provide the high quality products and services our
customers have come to expect.
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EN110 Equipment Calibration and Reference

As a high quality radio communications manufacturer, Daniels Electronics Ltd. uses a wide variety of electronic and
mechanical test equipment in the production, design, service and support of our radio communications systems.

Daniels test equipment is calibrated annually or semi-annually to ensure it is operating at a proper performance
level and is capable of the high reliability and high performance required by the customer. Daniels Electronics
files calibration and maintenance records of all test equipment used in our factory and continuously updates these
records to reliably control and record calibration of all equipment.

Daniels Electronics calibrates all:

Communications Analyzers and Test Sets Multimeters

Frequency Counters Signal Generators
Spectrum Analyzers SINAD meters

Power Supplies Wattmeters

Torgue Wrenches Soldering Stations

Digital and Vernier Calipers Environmental Chambers
Oscilloscopes ESD Equipment
Temperature Probes and Sensors Internal Test Jigs

and all other equipment used in the design and manufacture of Daniels radio equipment.

The accuracy of Daniels equipment has been determined by comparison to Standards which are directly traceable to
the Canadian Institute for National Measurement Standards (NRC-INMS) or the US National Institute of Standards
and Technology (NIST).

Daniels usestwo Spectracom model 8194 oven stabilized frequency references to provide a highly accurate frequency
reference for the purpose of phase locking the internal oscillators of radio production test equipment factory wide.
The outputs of the Spectracom frequency references are locked to the United States Naval Observatory via the
NAVSTAR Global Positioning System (GPS).
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EN120 Equipment Soldering and ESD Procedures

Soldering

Daniels Electronics Ltd. follows industry guidelines for electronic assembly manufacture and trains all employees
engaged in hand soldering, inspection and testing, rework and repair of our product line to meet the requirements
of Daniels acceptable manufacturing procedures.

Daniels Electronics requires all printed circuit assemblies manufatured or sold by Daniels to meet IPC-A-610, Class 2
(Acceptability for Electronic Assemblies) acceptance criteria. IPC (Association Connecting Electronics Industries)
standards and publications have been developed by representatives of the electronics manufacturing industry
and are designed to serve the public interest through eliminating misunderstandings between manufacturers and
customers. IPC-A-610, Class 2 (Dedicated Service Electronic Components) includes communications equipment
where high performance and extended life is required and for which uninterrupted service is desired.

By training our employees to meet these high quality soldering, ESD, and general workmanship standards, Daniels
ensures product reliability, eliminates the causes of defective soldering joints, and minimizes our production and
servicing costs.

Certification in Daniels hand soldering and rework program is required by all employees engaged in those aspects of
product manufacture. Individual workmanship is reviewed on an ongoing basis, and re-certification may be required
at any time. This soldering course is approximately one week in length and requires exceptional performance from
the trainees to pass.

ESD

Static Electricity can damage electronic equipment, causing it to stop functioning immediately, or degrading it,
leading to breakdown later. Daniels Electronics Ltd. policy requires that all employees use ESD safe practices
when handling electronic components, and all employees attend ESD training of the acceptable procedures for
handling of products in various stages of assembly at Daniels.

Static sensitive parts are handled in ESD safe areas by employees grounded with wrist and/or two heel straps and
employees working at workstations wear grounded wrist straps at all times. Daniels also requires that all production/
design and development personnel test their wrist straps and/or heel/foot straps at the start of every workday.

All ESD safe areas within the company use ESD safe workstations and static dissipative flooring. All workstations in
the factory have a dissipative hard laminate surface and a common point ground where all conductive components
of the workstation are connected. ESD hazards such as plastic cups, pens, bags, and other similar static generating
items are kept well away from static sensitive devices. Transferring of ESD sensitive components to or from
different areas of the company is conducted in ESD safe bags, tote boxes or carts.
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EN130 Atacama Large Millimeter Array (ALMA)

What is ALMA?

The Atacama Large Millimeter Array (ALMA) will be one of astronomy’s most powerful telescopes, providing
unprecedented imaging capabilities and sensitivity many orders of magnitude greater than anything of its kind
today.

ALMA will be an array of 66 radio antennas that will work together as one telescope to study millimetre- and
submillimetre-wavelength electromagnetic waves from space. These wavelengths, which cross the critical boundary
between infrared and microwave radiation, hold the key to understanding such processes as planet and star
formation, the formation of early galaxies and galaxy clusters, and the formation of organic and other molecules in
space.

A specialized computer, called a correlator — running at 16,000 million-million operations per second — will combine
all of the data from the 66 antennas to make images of remarkable quality. The configuration of the 66 antennas will
be variable, providing a sort of zoom capability. In its largest configuration, the image detail provided by the array
will be comparable to that which a single radio telescope 14 km in diameter would provide.

Since atmospheric water vapour absorbs millimetre waves, ALMA will need to be constructed in a very dry area,
preferably at a very high altitude. Extensive tests showed that the sky above the Atacama Desert of Chile has the
unsurpassed clarity and stability essential for ALMA. That is why ALMA will be built in the Chilean Andes at 5,000
metres (16,500 feet) elevation.

View south from Cerro Chajnantor, Chile, of ALMA site.
Image courtesy of NRAO/AUI

An international partnership between North America and Europe funds
and operates ALMA. The National Research Council of Canada has
joined with the U.S. National Radio Astronomy Observatory to form the
North American partnership, which is the largest ground-based astronomy
endeavour ever undertaken.
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ALMA's ability to detect remarkably faint millimetre emission and to create highly detailed images of the sources
of that emission, will give it capabilities not found in any other astronomical instrument. ALMA will therefore be
able to observe phenomena previously out of reach to astronomers and astrophysicists. These capabilities include
studying:

« The formation of galaxies (eg. the Milky Way) at the earliest times in cosmic history

* New planets forming around young stars in our galaxy

* The birth of new stars in spinning clouds of gas and dust

* The evolutionary stages of aging stars as they shed their outer atmospheres on the way to becoming white dwarfs

« Interstellar clouds of gas and dust that are chemical factories forming complex molecules and organic chemicals related to the building blocks of life.

Artist’s conception of the antennas and compact array for the Atacama Large Millimeter Array
Image courtesy of NRAO/AUI and ESO

Daniels and ALMA

The millimetre instrumentation laboratory of the National Research Council of Canada’s
Herzberg Institute of Astrophysics in Victoria, BC, is one of the few facilities in the
world with expertise in superconducting detector technology for millimetre waves. This
technology employs tiny switches about 50 times smaller than the width of a human
hair, operating at liquid helium temperatures of -269 °C (just a few degrees above
absolute zero, -273 °C) to detect and amplify the incredibly faint whispers of radiation
that reach earth from the remotest parts of the cosmos. The physics of very cold
temperatures implies that random noise in electronics circuits virtually disappears.
This means that the receiver can detect very faint signals without interference.

Canada will supply 73 receivers (1 for each antenna and 7 spares) of unprecedented
sensitivity for the 3-millimetre wavelength band - the ALMA Band 3 Receivers. Daniels
was contracted by the National Research Council of Canada’s Herzberg Institute
of Astrophysic to build portions of the 84 - 116 GHz ALMA Band 3 Receivers and
completed the contract on March 31, 2011. Daniels built a clean room that meets
requirements for ISO Class 7 standards and MIL-STD-1686 static control standards. &

Complete Receiver Assembly
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EN140 Restriction of Hazardous Substances (RoHS)

RoHS Directive

In order to expand sales into the European market, Daniels Electronics is currently implementing the RoHS directive
for some key products. The Restriction of Hazardous Substances (RoHS) directive—also known by its legislation
number, Directive 2002/95/EC—is an important piece of European Legislation that must be complied with in order
to sell electronic equipment in the European Union (EU).

The RoHS directive took effect in EU member states in July of 2006 and restricts use of the following substances to
a specific maximum concentration value :

LEAD (0.1%) — Solder, brass alloys, and in electronic component lead plating

MERCURY (0.1%) — found in sensitive switches, thermostats

CADMIUM (0.01%) — used in some plastics, PVC, as well as some pigments

HEXAVALENT CHROMIUM (0.1%) — most commonly found in metal finishes

POLYBROMINATED BIPHENYLS or PBB (0.1%) — flame retardants

POLYBROMINATED DIPHENYL ETHERS or PBDE (0.1%) — flame retardants

These maximum concentration values are determined by a percentage of the weight of a “homogenous material”.
Homogenous material is defined by the directive as “a material that cannot be mechanically disjointed into different
material.” This includes anything that is of a uniform composition like a metallic alloy, plastics, resins and coatings.
Every mechanically separate item inside a product must comply separately to the RoHS directive .

Daniels and RoHS

All products, accessories and other items sold by Daniels in the European market (including product, storage racks,
containers, hardware and labels) will comply with the RoHS directive.

Daniels is in the process of moving the manufacturing of all printed circuit boards (PCBs) to lead-free solder and
ensuring that components of select products are certified as ROHS compliant. Daniels Electronics PCBs that are
RoHS compliant have board numbers beginning with 6- and will also bear the following RoHS logo if room on the
board is available.

As future products are released, they will clearly show the RoHS logo to indicate that
the entire unit is 100% RoHS compliant.

The primary difference between the solder connections created with lead-free solder and tin-lead solder is the visual
appearance of the solder. Lead-free solder is more likely to have a grainy or dull appearance as opposed to tin-lead
solder which has a generally smooth appearance.
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