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SAFETY PRECAUTIONS FOR LINE-POWERED EQUIPMENT

All line-powered equipment can be dangerous. Therefore, certain basic rules and precautions must be observed to
ensure the best possible safety for users, service personnel, as well as third parties. At RE TECHNOLOGY AS we
have taken great care during the design and production of our equipment. However, safety may be impaired by
incorrect installation, handling, or intervention.

WARNING

Ensure that the line cable, connectors, and power outlet all have the correct configuration, to establish a protective
earth. Disconnecting the protective earth conductor, inside or outside the equipment, may potentially be hazardous
to the operator. Removing the covers may expose parts carrying potentially dangerous voltages.

INSTALLATION

This is a Safety Class I unit which requires protective earthing via the IEC power inlet. Before switching on, the
unit must be connected via the third wire in the power cable to a protective earth contact in the line socket. The
protective action must not be negated by using an extension cord (power cable) without a protective conductor
(protective earth). Grounding one conductor of a two-conductor outlet is not sufficient protection. Ensure that the
line fuse has the correct value according to the voltage and power consumption. If the unit requires separate signal
grounding, through external connections to the unit chassis, do not disconnect the protective earth.

SERVICE

Only trained service personnel should attempt to dismantle and repair the unit. Take great care during the
installation and service of the unit, especially when adjusting or measuring an open unit under voltage. Before
removing any covers, switch off the unit and remove the line cable from the power outlet.

Capacitors inside the unit may hold dangerous charges for a considerable time after the unit has been switched off.
If it is necessary to replace components in the line connected partition or area, use only new parts of the correct
and approved type. Take special care to maintain or re-establish the protective earthing. The conductivity must be
measured after the service or repair is finished. Do not remove any warning labels. Replace any damaged or
illegible labels with new labels.

BACK-UP BATTERIES

For units with lithium back-up batteries, ensure, when replacing them, that they are of the same type and are
correctly installed before you switch the power on to the unit. Do not recharge the batteries or expose them to
temperatures above 100 °C (212 °F). Dispose of used batteries responsibly, according to your national/local
guidelines. The batteries contain chemicals which are harmful to the environment. When you dispose of the unit
itself, first remove the batteries and dispose of them separately.

SAFETY SYMBOLS

Warning. The unit will be marked with this symbol when it is necessary for the user to refer
to the manual.

Ground terminal (sometimes used in the manual to indicate circuit common connected to the
chassis).

Attention. Observe precautions for handling Electrostatic Sensitive Devices.

Danger. Live voltage exceeding 1000 V.

Warning label for laser radiation. The product is marked with this symbol if it is necessary to
protect against laser radiation which is invisible and can cause permanent damage to the eye.

e

Use of Product Names. The product names mentioned herein are used for identification purposes only, and may be
trademarks and/or registered trademarks of their respective companies.

Copyright© 1994 RE TECHNOLOGY AS
All rights reserved. No part of this publication may be reproduced or distributed in any form or by any means without
prior consent in writing from RE TECHNOLOGY AS.
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SECTION 1 INTRODUCTION

1. INTRODUCTION

The purpose of this Service Manual for the RE 125 Signal Generator is to provide all
information necessary to:

® understand the principles of operation for the RE 125

® carry out preventive maintenance, regular adjustments and verification

= perform troubleshooting to board level
To fulfil these objectives, the Service Manual gives detailed descriptions of the
electrical and mechanical features of the RE 125, including the various options.

All operating instructions, other information concerning the operational aspects as
well as installation instructions are described in the RE 125 Operator Manual.

1.1 A General Description

The RE 125 is a high-performance signal generator designed specifically for use in
the manufacture of broadcast radios used in the frequency band from 100 kHz to
250 MHz.

With its modular design and a wide range of options the RE 125 Signal Generator
meets the most demanding requirements for automated test system applications. With
all options installed it becomes a very compact signal source, capable of generating a
complete RF signal including AM/FM stereo baseband signals as well as RDS and
VRF information.

In the standard instrument the key features are:

Frequency range 100 kHz to 250 MHz with 1 Hz resolution plus
underrange to 50 kHz

Frequency switching time < 15 ms

Output level -123.9 to 23 dBm with 0.1 dB resolution
Level switching time < 2.5 ms
Powerful modulators AM with < 0.1 % THD and > 80 dB S/N

FM with < 0.01 % THD and > 80 dB S/N
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Simultaneous modulation

Analog RF sweep

Carrier Noise Pulse

External Reference Input

AM Mono/FM Mono and Stereo, with modulation
source and level freely selected

Width and time can be set independently. A sweep
ramp output is available at the rear panel. Both
sawtooth and triangular sweeps are possible

For testing receiver noise blanking circuits. Level
and pulse duration may be set freely

Accepts 1, 2, 5 and 10 MHz

A wide range of options may be installed:

Audio Generator

FM Stereo Generator

AM Stereo Modulator

RDS/VRF Generator

Oven-controlled Reference
Oscillator

Dual RF Output

Provides a 2 channel modulation source capable of
generating sinewave, sawtooth and triangular
signals for analog RF sweeps

Less than 0.02 % THD, better than 80 dB S/N
ratio and 65 dB stereo separation

According to the Motorola C-QUAM system with
less than 0.2 % THD, better than 70 dB S/N ratio
and 45 dB stereo separation, factory installed

Capable of generating RDS/VREF signals according
to DIN and EBU standards

Offering 0.1 ppm frequency accuracy
and temperature stability, factory installed

Reliable switching of the RF between two outputs,
for example for dual test fixture applications,
factory installed

The switching speed of < 15 ms for frequency changes and < 2.5 ms for level
changes makes the RE 125 ideal for automated testing. In addition, the high speed
IEEE 488 interface, which is a standard feature, offers storage of up to 100 complete
instrument set-ups allowing you to program even the most demanding applications for

optimum performance.

The RF output attenuator, traditionally a weak spot in automatic RF test systems used
by high-volume manufacturers, has been given special attention. The new attenuator
uses a switch element which has undergone a comprehensive program of tests to

show its reliability.
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The RE 125 built-in diagnostic software and modular design facilitate
troubleshooting, so minimizing downtime.

The RE 125 meets most applications by fitting different options. In the standard
configuration the generator is a black-box unit intended for production applications,
that is the RE 125 has no keyboard and display for manual operation. For laboratory
or test engineering applications a front panel can be added in the following ways:

= A factory-installed front panel for the standard instrument, that is the
generator is still intended for rack mounting in system applications.

= A desktop model option where the generator is delivered in a desktop
cabinet with full front panel control as a standard feature.

= A separate control panel that can be connected to the standard unit using a
connector on the front of the generator. This means that the instrument
can be operated manually even when it is still rack-mounted.

You can configure the RE 125 to your needs using the FM Stereo Generator, Dual
Channel Audio Generator, RDS/VRF Generator, AM Stereo Modulator according to
Motorola C-QUAM, Dual RF Output and Oven-controlled Reference Oscillator
options.
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1.2 Service Manual

This Service manual includes the following sections:

Section 1

Section 2

Section 3

Section 4

Sections 5 to 23

Section 24

Section 25

Section 26

Section 27

General Introduction.

Principle of Operation. Contains information that
helps you understand the main concept of the
RE 125.

Dismantling. General description of how to get
access to the individual printed circuit boards of
the RE 125.

Adjustments and Maintenance. Description of how
to perform adjustments and maintenance on the
RE 125.

Each of the sections 5 to 23 deals with one specific
PC board in the RE 125. First the section describes
the individual circuits on the board. Then the
section describes any adjustments required. Finally
there follows a schematic diagram, component
locations and the parts list for the board in
question.

Equipment and Accessories. Lists of standard
equipment and accessories, available options and
optional equipment and accessories.

Specifications including a list of typical
measurement speeds at different instrument
settings.

Index.
Miscellaneous. Contains a list of abbreviations

used in the manual, a drawing of the mechanical
assembly of the RE 125.
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2. PRINCIPLE OF OPERATION

2.1 General Description

The purpose of this section is to make it easier for the operator to understand the
overall concept of the RE 125.

The RE 125 is a synthesized signal generator for use in the frequency band from
100 kHz to 250 MHz and with an output level from -123.9 to +23 dBm.

Fig. 2.1 shows a simplified overall block diagram of the RE 125 Signal Generator
and Fig. 2.2, a simplified block diagram of the RE 125 Analog Section.

3
.~ - E‘
3 88§
RELL
BNC Connector
Board
. Digital Section
7 L I
|; Audio Clock
oF Out Mbit/s Ser lfc. Power Supply
32 MHz / 128 Hz
Atorator | Analog Section Audo Glock
0-urd Audio:Dats interconnection
CLOCK LR
Data
Audio Gen. Maln CPU
Digital 80C188
Power
Power Ann. |2 Mblt/s Serial ifc,
AMLDriver | === teccmcccccmcmceeaa- it ccccaacd

Fig. 2.1 - Block Diagram of RE 125
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Fig. 2.2 - Block Diagram of RE 125 Analog Section

2.2 Principle of Operation

The RE 125 has 12 major functional blocks which are described in the following
together with other features of the instrument.

2.2.1 Reference/Modulation Board

All frequencies within the signal generator are derived from a 10 MHz crystal
oscillator having a very high spectral purity. For applications requiring improved
long term stability over the standard oscillator, an oven-controlled crystal oscillator
(OCXO) is available.

An external reference frequency input accepting a frequency of 1, 2, 5 or 10 MHz is
a standard feature. The signal generator automatically locks to the external reference,
if present, and above the threshold level.
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The modulation matrix routes the various baseband signals to the modulators. The
L and R inputs are variable gain inputs controlling the input sensitivity for external
modulation. All other inputs have fixed gain, that is, the degree of modulation is
determined by the level of the baseband signal.

The pre-emphasis circuitry and the matrix, L+R and L-R, used for AM stereo are
also located on this board.

2.2.2 Synthesizer

The first part of the synthesizer chain consists of a numerically controlled oscillator
(NCO) capable of generating a signal from 10 to 20 MHz with 1 Hz resolution.

The second part of the synthesizer generates a 90 to 270 MHz signal with coarse
frequency resolution and adds the 10 to 20 MHz signal.

2.2.3 FM Modulator

To achieve high performance FM modulation, the AF modulation signal is translated
onto the carrier frequency using a low-bandwidth FM VCO running at 80 MHz. The
resulting output frequency is 70 to 250 MHz.

2.2.4 Frequency Converter

The complete frequency band from 100 kHz to 250 MHz is generated through a
combination of frequency translation and frequency division.

Special care has been taken to achieve good FM performance not only in the FM
band but also around the FM intermediate frequency.

The high spectral purity and low residual phase modulation required to implement
AM stereo is obtained through frequency division.

2.2.5 Output Unit

The output unit incorporates two high output RF amplifiers and the AM modulator.
One amplifier covers the frequency band up to 2 MHz and the other the rest up to
250 MHz. In this way the high output of +23 dBm can be reached without having to
compromise on harmonics and flatness.

The AM modulator is implemented using a low-noise multiplier resulting in a S/N
ratio of more than 80 dB.
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2.2.6 CPU

The main CPU is an 8 MHz 80C186 microprocessor. It handles the set-up of the
instrument and services the IEEE 488 interface.

Communication between the CPU and the other instrument units takes place through
a 2 Mbit/s bi-directional synchronous serial bus. The serial format minimizes the
number of wires going in and out of shielded compartments thus easing the filtering
requirements.

2.2.7 Power Supply

To keep power dissipations within the enclosure to a minimum, an off-line
switchmode power supply (SMPS) is employed. The switching noise generated by the
SMPS is controlled by enclosing the unit in a highly-shielded box with efficient
filtering of inputs and outputs.

2.2.8 Attenuator

The RF output attenuator is designed using mercury-wetted relays as switch elements.
The specified reliability of 100 million switchings is certified through a very
comprehensive program of tests.

Because of the mercury-wetted relays the attenuator, and therefore the RE 125, must
not be tilted more then 30° from horizontal position.

2.2.9 Audio Generator Option

The audio generator is a true 2 channel AF synthesizer implemented using a digital
signal processor resulting in high stability and very fast frequency and level changes.

In addition to sinewave signals the audio generator is also used to generate sawtooth
and triangular signals for the analog RF sweep function as well as the square wave
used for the carrier pulse function.

The Audio Generator Option consists of two plug-in modules, a digital board and an
analog board.
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2.2.10 C-QUAM Modulator Option

The C-QUAM Modulator Option is a one PCB plug-in module conforming to the
Motorola C-QUAM stereo system. It creates the phase modulation part of the
C-QUAM signal. The phase modulated signal is AM modulated by the Output Unit
thus generating the AM stereo signal.

2.2.11 FM Stereo Generator Option

The FM Stereo Generator design is based on RE's long experience with FM stereo
modulators. Through a special design high stereo separation and low noise and
distortion has been obtained.

A pilot synchronization output and an auxiliary input have been provided for the use
of external RDS/VRF generators.

Internally the composite output is used by the RDS/VRF option to achieve correct
phase relation between the pilot and the RDS/VRF sub-carrier.

The FM Stereo Option is a one PCB plug-in module.

2.2.12 RDS/VRF Generator Option

The RDS/VRF signal is generated using a digital signal processor. By adding the
RDS/VRF to the MPX signal on the RDS/VRF Generator option the phase relation
between the FM Stereo Pilot and the 57 kHz sub-carrier needs no adjustment.
Installing the RDS Generator Option is only a matter of plugging in one PCB.

2.3 Mechanical Construction

To keep circuit interference and radiated EMI to an absolute minimum the RE 125
uses a number of highly-shielded PCB compartments based on aluminum extrusions.

Furthermore, the PCB compartments facilitate the modular design of the RE 125.
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DISMANTLING

3. DISMANTLING

This section describes how you get access to the individual printed circuit boards of
the RE 125. Reassembling is not described, as it is principally just the opposite of the

dismantling operation.

To help you understand the interconnections between the boards we recommend that

you read section 2, Principles of Operation, first.

3.1 Overview

Fig. 3.1 shows the location of the individual sections, into which the RE 125 is

divided:

= Front Panel,
® Rear Panel,
= Analog Section,
= Digital Section.

Front
I/ Panel

Digtal Eg
section :

B
R
:
s
.
s
R
K
s
s

\.

Rear
Panel

L Analog

section

L

Fig. 3.1 - RE 125 Sections, Bottom View
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The Front Panel in the standard version contains:

= RF Attenuator (902-023), or Dual Output Attenuator (902-139) optional,
= Power Annunciator (901-865).

There is no Power Annunciator in the Desktop model (906-178) or the model with
factory installed Front Panel (906-177), which instead contains:

= Keyboard/Display board (902-151).
The Rear Panel contains:

s BNC Connector Board (902-059).
The Analog Section contains all analog boards:

= Analog Motherboard (902-055) which provides all interconnections
between the individual sections of the instrument.

s Synthesizer 1 (902-057),

= Synthesizer 2 (902-058),

= Reference/Modulation board (902-056),

= FM Modulator (901-857),

= Frequency Converter (901-858),

= Qutput Amplifier (902-093),

= C-QUAM Modulator (901-859), Option

= Audio Generator Analog board (901-868), Option

= FM Stereo Generator (901-871), Option

= RDS/VRF Generator (902-060), Option
The Digital Section contains:

= Digital Motherboard (902-054),

= 80C186 CPU (902-052),

= Switch Mode Power Supply (901-850, 901-851),
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= Audio Clock board (902-053),

»  Audio Generator Digital board (901-867), Option.

3.2 Top and Bottom

The top and bottom plates are secured by 3 screws each, located at the rear of the
instrument. At the front, the Front Panel holds the plates. After you have unscrewed
the screws you can pull out the top and bottom plate respectively.

N O T E Clean the air filters on the top and bottom plates regularly.

3.3 Front Panel Section

The Front Panel Section contains the RF Attenuator and the Power Annunciator
Board.

First remove the top and bottom plates.

To remove the Front Panel cover you unscrew the three screws shown in Fig. 3.2.

S 155 SIONL GENEWTOR

Fig. 3.2 - Removing the Front Panel Cover
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To remove the entire Front Panel you only have to unscrew 2 screws on each side of
the instrument. The screws are located immediately behind the rack mounting
flanges. When removing the Front Panel you must disconnect the flat cable
connecting the Front Panel to the Digital Section and the Dubox cable connecting the
Front Panel to the fan. Finally disconnect the 2 coaxial cables between the Analog
Section and the RF Attenuator (only 1 coaxial cable if you have the Desktop model,
906-178, or the model with factory installed Front Panel, 906-177).

If you want to remove the keyboard and the display, follow this procedure:

Remove top and bottom plates and the entire front panel as previously described. Pull
out the control knob on the front panel. Unscrew the 3 screws on the bottom of the
front panel and remove the front plate holding the keyboard and display. Now the
keyboard PCB may be unscrewed (see Fig. 3.3).

3.3.1 RF Attenuator
The RF Attenuator is located just behind the Front Panel.

First remove the entire Front Panel as described previously. Then remove the Front
Panel Cover. Unscrew the 2 screws and remove the RF Attenuator by disconnecting
the flat cable to the Power Annunciator.

N O T E If you have the Desktop model or the model with factory installed Front
Panel you separate the RF Attenuator from the Front Panel as follows:
Remove the front panel cover with the keyboard and display then unscrew
the two screws holding the RF Attenuator.
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Fig. 3.3 - Removing the Keyboard and Display

3.3.2 Power Annunciator

First remove the Front Panel. Remove the top plate and disconnect the cable
connecting the Power Annunciator to the Digital Motherboard at the motherboard.
You may then disengage the board from the stands.

3.3.3 Keyboard/Display

First remove the entire Front Panel as described in section 3.3. Then you remove the
Front Panel Cover holding the Display/Keyboard PCB. Now the keyboard PCB and
the display module may be unscrewed.
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3.4 Rear Panel Section

The Rear Panel Section holds the BNC Connector Board.

To remove the Rear Panel from the Analog Section unscrew the 6 screws as shown in
Fig. 3.4.

Disconnect the flat cable connecting the BNC Connector Board to the
Reference/Modulation Board and the two coaxial cables connecting the Rear Panel to
the various boards.

Remember to remove the RF Out coaxial cable.
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Fig. 3.4 - Removing the Rear Panel
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3.5 Analog Section

To gain access to the boards in the Analog Section, remove the rear panel as shown
in Fig. 3.4. Fig. 3.5 shows the cables and boards located in the analog section of the
RE 125.
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Fig. 3.5 - Cables and Boards in the Analog Section

The cable types are listed below:
1: 617-041, 70 mm SMB/SMB
2:  617-040, 40 mm SMB/SMB
3: 618-076, 100 mm SMB/BNC
4: 618-079, 110 mm BNC/BNC
5: 618-077, 150 mm BNC male/BNC female
6: 617-903, 150 mm SMB/BNC female
7:  Flat cable to rear panel BNC Connector board

Cables 5,6 and 7 are connections to the rear panel.
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3.5.1 Removing the Analog Boards

To remove one of the analog boards you first disconnect the coaxial cables, if any,
and unscrew the 6 screws of the board in question and pull it out. When one of the
three rightmost boards is to be removed, unscrew the 12 screws holding the common
three-slot rear plate (see Fig. 3.5).

NOTE To remove the Output Amplifier you also have to remove the bottom
plate and unscrew the two screws on the bottom of the instrument

(Fig. 3.6).

Fig. 3.6 - Removing the Output Amplifier

3.5.2 Analog Motherboard

To remove the Analog Motherboard, first remove the entire Front Panel (see section
3.2). Disconnect the 2 flat cables connecting the Digital Section and the Analog
Section by unscrewing the 2 screws on one of the sections for each cable. Unscrew
the 32 screws holding the motherboard and pull it out.
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3.6 Digital Section

3.6.1 CPU

To remove the CPU you unscrew the 6 screws shown in Fig. 3.7. Insert a flatbladed
screwdriver into the slot between the CPU and the chassis of the RE 125 and remove
the CPU.

RagRIRNGEHze

£O
Fig. 3.7 - Removing the CPU

3.6.2 Audio Generator Digital Board

Remove the CPU as explained in section 3.6.1 and remove the Audio Generator
Digital board.
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3.6.3 Switch Mode Power Supply (SMPS)
First unscrew the 3 screws holding the top plate and remove it.

N O TE Remove the four mounting screws under the top plate (see Fig. 3.8).

Then unscrew the 6 screws shown in Fig. 3.9.

Insert a flatbladed screwdriver into the slot between the SMPS and the chassis of the
RE 125 and remove the Switch Mode Power Supply.

s
=
[oasaoeoan

Fig. 3.8 - Removing SMPS Mounting Screws
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Fig. 3.9 - Removing The SMPS

3.6.4 Digital Motherboard and Audio Clock Board

To gain access to the Digital Motherboard and the Audio Clock board remove the
entire Front Panel as described in section 3.2 and the top and bottom plates as
described in section 3.1.

Disconnect the 2 flat cables connecting the Digital Section and the Analog Section by
unscrewing the 2 screws on one of the sections for each cable (see section 3.5.2).

Remove the 8 screws holding the cover plate.

Now you may remove the Digital Motherboard and the Audio Clock board together
with the extrusion slice where the voltage regulators are mounted.

The Audio Clock board is mounted on the cover plate. To remove it, unscrew the 5
screws, loosen the 4 hexagonal screws holding the Sub-D connectors mounted in the
cover plate and unscrew the 2 screws holding the voltage regulators. Take care not to
damage the insulation washers.
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4. VERIFICATION AND MAINTENANCE

4.1 Performance Check

The procedures in this section test the electrical performance of the RE 125, using the
specifications in section 25 as the performance standards. The performance tests
given in this section are suitable for incoming inspection, troubleshooting,
verification or preventive maintenance.

Section 4.2 lists the equipment required for the performance tests.

Before you test the instrument, its operating temperature must be allowed to stabilize
by leaving it turned on for at least 1 hour.
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4.2 Required Test Equipment
Instrument Critical Specifications Recomm. Model
Power Meter Impedance: 50 Q R&S URVS
Frequency range: 0.1 to 250 MHz
Spectrum Analyzer Frequency Range: 0.1 to 1000 MHz,| HP 8591A
bandwidth < 10 Hz,
sensitivity > 80 dB below 1.5 Vrms
Modulation Analyzer Frequency Range: 1 to 250 MHz R&S FMAB
AM/FM/PM
Distortion Analyzer THD < -110dB RE 201
Multimeter AC/DC 50 Hz to 100 kHz. Accuracy: 0.2 % | Fluke 45
AC Voltmeter 50 Hz to 100 kHz Sennheiser UPM
550-1
Stereo Generator Stereo separation > 65 dB at 1 kHz | FM Stereo Gen.
Option or
RE 501
Oscilloscope Capability of 40 dB overdrive ADVANCE
without distortion of zero line and a | OS3000
sensitivity of 5 mV/div.
Frequency Counter Frequency range 1 to 250 MHz HP 5316A
AF Generator 50 Hz to 100 kHz. B&O TGS8
Level accuracy +0.5 %
RF Generator Frequency range 1 to 250 MHz RE 125/RE 122
C-QUAM Demodulator | L/R separation >47 dB

Table 4.1 - Required Test Equipment




25

SECTION 4 VERIFICATION AND MAINTENANCE

4.3 Special Adjustment Points

Fig. 4.1 shows the adjustment points which are located in the analog section of the
RE 125.

INE

J00000 c00
000000000

oseees
=

~
oo

® & 6 o

Fig. 4.1 - Adjustment Points on the Top of the RE 125

The adjustment points are listed below:

. Adjustment point R100, FM deviation, FM Modulator

. Adjustment point R112, L/R separation, FM Modulator

. Adjustment point R121, FM distortion, FM Modulator

. Adjustment point R314, Reference frequency, Reference/Modulation board
. Adjustment point R66, 38 kHz residual, FM Stereo Generator option

. Adjustment point R77, 114 kHz residual, FM Stereo Generator option

AN W -



26

SECTION 4 VERIFICATION AND MAINTENANCE

Fig. 4.2 - Adjustment Points on the Bottom of the RE 125

The adjustment points are listed below:

1. Adjustment point R152, L+R time delay, Output Amplifier

4.4 Maintenance of Air Filters

Air filters are located at the rear of the top and bottom plates. Each of the filters can
be removed by unscrewing the 4 screws.

NOTE These filters should be cleaned regularly. Otherwise the
over-temperature surveillance circuit may cause the RE 125 to shut
down.
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4.5 RF Output Frequency

Equipment

Frequency Counter

Specification

Internal Frequency Reference accuracy +1 ppm.

Procedure

Connect the Frequency Counter to the RF OUT connector of the RE 125.

Set the RE 125 controls as follows:

RF frequency 100.000000 MHz
RF level -6 dBm
Modulation Cw

Measure the output frequency using the Frequency Counter.
Permissible error +100 Hz.

Adjustments

See section 11.2.1 Reference Oscillator Frequency.

Also check the output frequency at the following frequency settings to ensure proper
operation of the instrument:

0.1 MHz 45 MHz 119 MHz 180 MHz
2 MHz 69 MHz 120 MHz 209 MHz
29 MHz 70 MHz 149 MHz 210 MHz
30 MHz 89 MHz 150 MHz 250 MHz

44 MHz 90 MHz 179 MHz
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4.6 RF Qutput Level Test

Equipment
Power Meter

Specification

Absolute accuracy +1.0dB
Flatness +0.5 dB
Procedure

Connect the Power Meter to the RF OUT connector on the RE 125.

Set the RE 125 controls as follows:

RF frequency 0.1 MHz
RF level 0 dBm
Modulation Cw

The output level is measured using the Power Meter.

Permissible error +0.5 dB.

Check the variation of the output level at the following frequencies:

0.1 MHz 45 MHz 119 MHz 180 MHz
2 MHz 69 MHz 120 MHz 209 MHz
29 MHz 70 MHz 149 MHz 210 MHz
30 MHz 89 MHz 150 MHz 250 MHz
44 MHz 90 MH:z 179 MHz

Permissible error +0.5 dB.

Adjustments

See sections 14.2.3 and 14.2.4.
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4.7 RF Harmonics Test

Equipment

Spectrum Analyzer HP 8591A.

Connect the Spectrum Analyzer to the RF OUT connector of the RE 125.

The harmonics of the RF frequency are measured using the Spectrum Analyzer.

Permissible level: Each of the harmonics should be at least 38 dB
below the carrier level for frequencies below
70 MHz, and at least 35 dB below the carrier level
for frequencies above 70 MHz.

Adjustments

No relevant adjustments.

4.8 Amplitude Modulation Tests

Equipment

Modulation Analyzer
Oscilloscope
ACDVM

AF generator
Distortion analyzer

Connect the RF OUT connector of the RE 125 to the RF input connector of the
Modulation Analyzer.

4.8.1 AM Depth

Specification
AM Depth accuracy
100 kHz to 2 MHz +2 % of setting
2 to 250 MHz +5 % of setting
Procedure

Set the RE 125 controls as follows:

Modulation AM, INT or EXT MONO, 1000 Hz
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The AM depth is detected and measured using the Modulation Analyzer.

RF frequency n AMdepth  Max. error

setting setting measured

1 MHz 30 % +2 %

1 MHz 80 % +2 %
100 MHz 30 % +5 %
100 MHz 80 % +5%

Adjustments

See section 11.2.4 and 14.2.2.

4.8.2 AM Frequency Response
Specification

AM Bandwidth
100 kHz to 2 MHz 20Hz -25kHz +0.1dB

Procedure
Connect the AF Generator to the EXT AM connector on the RE 125.

Set the RE 125 controls as follows:

RF frequency 1 MHz
RF level 0 dBm
Modulation AM, EXT MONO

Set the AF Generator controls as follows:
AF level 0.707 Vrms
Set the Modulation Analyzer controls as follows:
Function AM
The output frequency of the AF Generator is varied from 20 Hz to 25 kHz.
The AM level is measured using the Modulation Analyzer.

Permissible error +0.1 dB.
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Adjustments

No relevant adjustments.

4.8.3 AM Distortion

Specification
AM Distortion
100 kHz to 2 MHz

2 to 250 MHz

Procedure

< 0.1 % THD, 30 % AM, 1 kHz
< 0.15 % THD, 50 % AM, 1 kHz
< 0.2 % THD, 80 % AM, 1 kHz
< 0.15 % THD, 30 % AM, 1 kHz
< 0.2 % THD, 50 % AM, 1 kHz
< 0.4 % THD, 80 % AM, 1 kHz

Connect the Distortion analyzer to the AF output of the Modulation Analyzer.

Set the RE 125 controls as follows:

Modulation

AM, INT or EXT Mono, 1000 Hz.

The AM distortion is measured using the Modulation Analyzer.

RF frequency

setting

1 MHz
1 MHz
1 MHz
10 MHz
10 MHz
10 MHz

Adjustments

No relevant adjustments.

AM depth
setting

30 %
50 %
80 %
30 %
50 %
80 %

Max. THD
measured

0.1 %
0.15 %
0.2 %
0.15 %
0.2 %
0.4 %
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4.8.4 Residual AM

Specification

AM S/N Ratio > 80 dB, 100 % AM, 20 Hz to 10 kHz
bandwidth

Procedure

Set the RE 125 controls as follows:
Modulation Cw

Set the Modulation Analyzer controls as follows:

Function AM
Filters 10 Hz high-pass
15 kHz low-pass

The residual AM is measured using the Modulation Analyzer.

RF frequency Max. residual AM
setting measured
1 MHz 0.01 %
10 MHz 0.01 %

Adjustments

No relevant adjustments.
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4.8.5 Incidental FM

Specification

Incidental FM

0.1to2 MHz < 3 Hz peak, 30 % AM, 1 kHz
2 to 250 MHz < 50 Hz peak, 30 % AM, 1 kHz
Procedure

Set the RE 125 controls as follows:

RF frequency 10 MHz and 1 MHz
Modulation AM, INT or EXT Mono, 1000 Hz, 30 %

Set the Modulation Analyzer as follows:

Function FM
Filters 10 Hz high-pass
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