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WinTekHelp User Manual InstallindMinTekHelp On Your Computer

WinTekHelp User Manual

1 Installing WinTekHelp on your computer
Y ou must have an IBM compatible Persona Computer (PC) running Windows95 Release 2 or higher.

The recommended screen resolution of your PC is 800 X 600 pixels, or higher.

Your PC will need a CD player, or be connected via a network to another Personal Computer which can read
Compact Discs to enable WinTekHelp to be ingalled.

Using Windows Explorer, select the CD drive, and various files and folders will be displayed. One file will have
the name “setup”, or “setup.exe’. Using the mouse, move the cursor to thisfile, and “double-click” (ie click the
left button twice, rapidly) on it. Thiswill start the installation program. This setup program allows you to
choose the folder in which you wish to ingtall WinTekHelp, and to choose the default COMM Port. The default
folder is C:\WinTekHelp, and the default COMM port is COMM1. When you have selected the appropriate
drive, directory, and COMM Port, click on the button marked “Ingtall”. The WinTekHelp software will self-
install, and return execution to Windows Explorer.

From within Windows Explorer, go to thefolder on the disk drive that contains WinTekHelp. Thisisthefolder
that you selected as part of the Installation Procedure. There you should see afile called either “WinTekHelp”
or WinTekHelp.exe’. Click on it once, so that it becomes highlighted. Then, with the left mouse button held
down, “drag” the item until you are over part of the Windows background, and release the mouse button. This
creates an Icon on your main windows screen which will be called “ Shortcut to WinTekHelp”. From now on,
you can simply double-click on thisIcon to start your WinTekHelp software.

2 Setting Up

Firg of all, install your exciter or receiver intoitsrack. If itisan exciter, ensurethat it is connected to its Power
Amplifier.

Power up the exciter and power amplifier, or thereceiver. Ensurethat the Green power light is displayed on the
front panel.

Y ou should connect the seria port of the exciter or receiver to the chosen COMM port of your PC, as described
in Section 1.

Y ou may find that your exciter or receiver hasared flashing Alarm signal on the front panel. Thisis probably
indicating that the current channel hasnot yet been programmed.

Most persona computers use 9-pin, male, D connectors, for their COMM ports. RF Technology exciters and
receivers have a serial port on their front panels, with a 9-pin female D connector. Connect these two connectors
with a serial cable which hasafemale 9-pin D on one end and amale 9-pin D connector on the other. The cable
assembly should be a “ straight through” type, ie with pin 2 connected to pin 2, pin 3 to pin 3, and pin 5to pin 5.
RF Technology provide an optional serial cable, order part number TTC1-9, which can be used to connect your
PC to thereceiver or exciter.
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Fig2

Run WinTekHelp (See Section 1). WinTekHelp defaultsto a serial baud rate of 57600 bits per second, with no
parity, and to the serial port chosen in the ingtallation procedure (See Section 1). Each Receiver and Exciter is
factory configured to run at 57600 bps and with no parity. WinTekHelp, from version 1.4, will try the default
COMM port, at the default speed, first, but if it cannot find an exciter or receiver, it will try various baud rates
and COMM ports until it can find an exciter or receiver. If everything has been connected correctly, then you
should see adialog box on your computer screen that looks like Fig 1, if the attached unit isan exciter, or like
Fig 2if itisareceiver.

If there is some problem with communications, you will see adiaog box like Fig 3.
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Fig4

If you have a problem with the cable, fix the problem, and click on the RETRY button. If you are not ableto use
the default COMM port (eg it is being used by a mouse or an internal modem), then you will need to Cancel (by
clicking on thelittle button marked “X” on thetop right of the dialog box) and try running WinTekHelp again.

Y ou may wish to prepare program files for an exciter or areceiver when no device is attached to your PC. The
buttons marked “Edit Channd Data Files’ and “Edit Parameter Data Files’ alow you to read, edit, and write
such program files, although no receiver or exciter is connected to your PC.
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Clicking on the Button marked “Edit Channel Data Files?” will give you anew dialog box. Fig 11 showsthis
dialog box.

See Section 3.2 for details on how to examine or modify channel data files.

Clicking on the Button marked “Edit Parameter Data Files?” will give you anew dialog box. Fig 17 showsthis
dialog box.
See Section 3.3 for details on how to examine or modify parameter data files.

To aid in debugging communication faults, it may be useful to open the terminal emulation window. Thisallows
you to send characters down your serial line and it displays any ASCII characters received from your serial line.
Thistermina emulator is accessed from the last button marked “ ByPass Receiver/Exciter Detection and Open
Prompt Window”. Thisterminal emulator is shown in Fig 4. If areceiver or an exciter is connected properly to
your PC, then you should see R50> (receiver) or T50> (exciter) being displayed in response to pressing the
ENTER key on your keyboard.

Thistermina emulator will show you the status of the modem signals CTS, DSR, and DCD in the toolbar fields
by the same name. If the button beside the modem signal nameisred, then the associated modem signal is
asserted. If you click on thetoolbar items RTS or DTR, thiswill toggle the respective states of RTS and DTR.

3 Main Menu

Once communications have been established, you should have a dialog box displayed asillustrated in Fig 1 or
Fig 2. Thisthen provides you with many options. Each Main Menu option isdescribed in this section.

3.1 View Operational Data

Click on this button to view the Operational Status of the Exciter (Fig 5) or the Receiver (Fig 8). If thereare
alarms present, then the dialog box will ook like Fig 6 for an exciter and Fig 9 for areceiver. Each fieldin the
Exciter and Receiver dialog boxes is described bel ow.

3.1.1 Exciter

Some of the sub-sections in this Section may require some understanding of how the exciter works. A block
diagram of the exciter is shown in Fig 22 in Appendix A.

3111 Current Channel
This displays the current channel.

The current channel isanumber from 0 to 255, which is used to select which frequencies and/or tones etc
are used when the Exciter keys up.

It is determined either from jumper settings from therear panel, or from the“Channel Select Override’
parameter (described in Section 3.3.1).

If the Channd Selector Override has any value other than “InActive”, then this box will display the
Channel Selector Override value.

If the Channd Selector Override is set to “InActive’, then the jumpers on the rear panel determine what
channel number to use. If there areno jumpers on therear panel, then the channel number defaultsto O.

Historically, the rear jumpers have been set up to allow the connection of two Binary Coded Decimal
(BCD) thumbwheel switches, to select channels from 00 to 99.

The eight jumper positionsarelabelled “80”, 40", " 20", 10", ”08", 04", "02", and “01". Thefirst four
arereferred to asthe “most sgnificant nibble” (MSN), and the last four as the “least significant nibble’
(LSN).

The MSN and the LSN can each have 16 different possible states. We can give each a hexadecimal value
based on defining a binary one for each jumper ingalled. For example, if there were jumpersin “807,
“10", and “04”, and “02", then the MSN would have value 9 and the LSN would have value 6.

In BCD logic, four bits are used to define valuesfrom 0t0 9. Thevaluesfrom 10to 15 are“illegal”. The
rear panel usesthese “illegal” values to define channels from 100 to 255.
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If both the MSN and the LSN have values below 9, then they define the channel number as atwo-digit
BCD number, with values from 00 to 99. For example, jumperson “80", 7107, “02”, and, “01” defines
channel 93.

If the MSN isgreater than 9, then the channel number is derived from the formula 16*MSN + LSN where
the LSN and the MSN are now hexadecimal numbers. This formula defines channel numbers 160 to 255

If the MSN islessthan 10 and the LSN is greater than 9, then the channel number is defined by the
formula, 10FLSN + MSN. This defines channels 100 to 159.

3112 Battery Leve

Thisisthe voltage supplied to the exciter. It should be 28 +/- 0.5V. If thisvoltage falls below the Low
Battery Alarm Level, alow battery alarm will be generated. The Low Battery Alarm Level is a parameter
defined in Section 3.3.1, and it defaults to 24V.

3113 Re Volts

The Analogueto Digital convertersand the Digital to Analogue converters use a voltage reference, which
isnominally 4.096V at 25C. The calibration procedure performed on the units at the factory, sets the
actua reference voltage, which is stored in non-volatile memory. It isdisplayed here so that one can
convert voltages displayed, to actua DAC and ADC values.

3.1.1.4 Firm. Rev.

Thisisthe“Firmware Revision”. It hasthreefields. Thefirst isthe firmware revision itself expressed as
three numbers, in the form GG.RR.rr. These three numbers are referred to as the firmware' s Generation,
Release, and Revision. After this, thefield containsthe time and date when the firmware was actually
compiled.

3115 Modd.

Thisfield containsthe Model name. Thisnameis assigned at the factory, and cannot be changed, and
identifies what type of Exciter you have.

3116  Seria No.

Each Exciter is given a unique seria number, which isused to identify each unit. Thisisassigned at the
factory, and cannot be changed.

.3.1.1.7  Control Input Status.

Thisisagroup of four buttons, referred to as Loop Detect, PTT, PTT Test, and PTT Microphone. These
buttons represent the physical state of the three separate Press To Talk (PTT) inputs and the Loop Detect
input (on the Line 1 Audio input). If any of these buttons has atick mark, it indicates that the associated
physical input is asserted. Note that one or more of these buttons may be “ticked”.

If the current channd has been “programmed” (See Section 3.2), and it has a valid frequency for the
Power Amplifier attached, and if one of its control inputs are asserted, the exciter will “key up” (begin
transmission). In some alarm conditions, it is possible to have one or more of these buttons “ticked”, but
the Exciter may not “key up”.

.3.1.1.8 RF Output (Exciter).
There are four fields in this section, which describe the state of the RF pre-amplifier in the Exciter itself.

The button called “Transmitter On” is“ticked” if the Exciter is“keyed up”. Inthe “keyed up” date, the
Voltage Controlled Oscillators (V COs) are turned on, the RF synthesiser output is enabled, a bias voltage
isapplied to thefirg stage of the Exciter’ s RF pre-amplifier, and the T/R Relay output is asserted low.

The frequency of transmission is selected by a combination of the Current Channel (see 3.1.1), and which
control input isasserted. Asserting PTT can generate a different frequency than that generated when any
of the other Control Inputs are asserted. The actual frequency being generated, is displayed in thefield
referred to as“ Frequency”.

The Exciter has a simple peak detector on its output, which it can use as a means of measuring the power
launched to the Power Amplifier. The peak detector cannot distinguish between Forward and Reverse
powers, so it isonly an indication of the launched power. This smple power measurement isdisplayed in
thefield referred to as“ Pwr Out”.
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The RF pre-amplifier isatwo-stage bipolar transstor amplifier. Thefirg stagehasa DC hias applied to
it, when the exciter is keyed up, which controls the overall gain of the amplifier. Thisbias is manipulated
by the firmwarein the exciter to regulate the power output from the external power amplifier. The bias
voltage, though, is controlled through two sources. Thereisa coarse control, which is used to select one
of three control bands. When the exciter keys up on anew channd, for the first time, it chooses which
control band to use. Upon subsequent attemptsto “key up”, the firmware remembers what control range
to use for that channel, and it will automatically select the appropriate one. Which control band isused is
indicated by the button referred to as “Bias State”. If the Low control range is used, then the button will
have no tick. 1f the Medium control range is used, then the button will have a grey tick, and, if the High
Control rangeis used, then the tick mark will be black.

The fine control of the bias, which the Exciter uses to control the output power levd, is provided from the
output of an 8 hit Digital to Analogue Converter (DAC). The control value for the DAC can vary from 0O
to 255. Thisvalueis converted to a percentage (of full scale) and displayed in thefield referred to as
“Bias’.

.3.1.1.9  Audio Line and Tone Status.
There are fifteen fidldsin this section, which describe the state of the Audio circuitsin the Exciter.

Thefieldsreferred toas“Line1” and “Line 2" display the signal conditioning that may (or may not) be
applied to the two main Audio inputs. The audio input may have Pre-Emphasis applied, or it may have no
signal conditioning, or it may be turned off altogether. These fields show these three states with the
phrases “ PreEmphasis’, “Flat”, or “ Off”.

Note that if neither Linel or Line 2 is“Off”, then the audio signalsare “mixed”.

Thefield referred to as “Microphone” shows the status of the Microphoneinput. If the unit iskeyed up
by the microphone, Line 1 and Line 2 will bein the “Off” state and the “Microphone” field will bein the
“On” date.

The Externa Tone Input can be used asa 3 signal input. It differsfrom Line 1 and Line 2, in that it is
not transformer isolated. It has abalanced differential input with a CMRR greater than 46dB, and capable
of withstanding a common mode level of over +/- 36V. Theinput impedances are greater than 10k ohm,
and matched to within 0.5%. Thisinput can be used to modulate the carrier with frequencies from dc to
3kHz, whereas the transformer coupled inputs (Line 1 and Line2) will not pass sgnals without attenuation
bel ow approximately 50Hz. The External Tone Input can be turned “On” or “Off, and thisstatusis
displayed in the field marked “Extern. Tone Inp.”. Normally, the External Tone Input is“ Off”.

The External Tone Input signals are normally passed though alow Pass 300Hz filter before being passed
on to the deviation limiting and then modulation circuits. Thislow pass filter can be by-passed, thereby
allowing the External Tone Input to be used asa 3 Audio input. The status of this by-pass is shown in
thefield referred to as“Tone LPF Bypass’, and it isnormally “ Off”.

The audio input levels of the Exciter are nominally 0dBm at 600 ohms. With the Line Potentiometer
centred, and a 0dBm signal from a 600 ohm source, the units will transmit a 1kHz signa at 60% of the
maximum deviation level that is set.

If the button marked as “Hi Gain On” isticked, then the nominal input level is—20dBm on both audio
inputs, in other words, with the Linelevel Pot centred, a-20dBm input level will generate 60% of
maximum deviation. Thisfield can be programmed on a per channel basis.

If the Exciter istransmitting a CTCSS tone, then the button referred to as “Tone On” will be ticked, and
the tone frequency itself isdisplayed in the field referred to as“ Tone Freg.”. If the toneisone of the EAI
(R$470) tones, then its alphanumeric code is displayed aswell. The current value of Tone Deviation is
displayed in thefield referred to as “Tone Dev”. The standard CTCSS tones arelisted in Appendix B.

The tone deviation potentiometer isadigital potentiometer and its adjustment val ue (as a percentage of
full scale) isdisplayed in the field referred to as“ Tone Dev. Pot.”. The tone deviation Potentiometer is
used to set the tone deviation from the CTCSS generator, or, if the external tone input is used, it is used to
set the deviation from that input. If the External Toneinput is enabled, adjusting the Line Level Pot up or
down, will change the Tone Dev Pot value that is displayed, up or down. That isbecause this Tone
deviation Pot isused as a crude control for the External Tone input.

The Line Potentiometer, on the front pand, adjusts a voltage which is“read” by an A/D converter on the
exciter’smicrocontroller. The firmware converts the value “read”, to alogarithmic value in therange
+12.3dB(x4) to -12.3dB(+4). Thisvalueis displayed in the field referred toas “Line Level Pot.”. When
the Line Potentiometer is centred, the display should show 0OdBm.
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The gain, that is defined by the Line Potentiometer and the firmware, is applied to the Voltage Controlled
Amplifiers (VCAs) on Line 1, Line 2, and the Tone Deviation (digital) Pot if the External Tone Input is
enabled. The current settings of thetwo VCAs are shown in thefieldsreferred toas“Line 1 VCA
Adjustment” and Line 2 VCA Adjustment”. This shows the gain setting as a percentage of full scale.
With anomina input level of 0dBm and with the Line Level Pot centred, these values should normally be
in the range 21-25%.

The actual audio signal that isinjected into Line 1, Line 2, or the Microphone input, is detected at the
point where these are “mixed”, but before the deviation limiter. Thissignal level isdisplayed in dBmin
thefield referred to as“Audio Leve”.

The modulator is a conventional “two-point” modulator. This meansthat the modulation signal is applied
to the reference oscillator as well asthe modulation VCO. Themodulation signal is passed to the
reference oscillator straight from the deviation limiter, but the VCO modulation is passed through a
Voltage Controlled Amplifier (VCA). The adjustment range of this VCA isshown in the field referred to
as “Balance VCA Adjustment” as a percentage of full scale.

.3.1.1.10 Reference Oscillatorsand VCOs

Please consult Fig 5 for an understanding of how the Exciter synthesiser works. Note how there are two
phased locked 1oop frequency synthesisers, which are mixed together to produce the difference frequency.
That difference frequency is then filtered and amplified.

There are twelve fields in this section which describe the state of the two Phase Locked Loops (PLL).
Each Phase Locked Loop has a reference oscillator, a phase detector, and a V oltage Controlled Oscillator
(VCO).

The frequency of the two reference oscillatorsis nominally 12.0MHz. When the units are calibrated, the
firmware adjusts each reference frequency, using a varactor, to make both exactly 12.0MHz. Thisvalueis
saved, and isthen used to set the reference frequency, each timethe exciter turns on.

The firmware will automatically adjust the Channel PLL reference oscillator, if, at any time, an external
reference clock is connected to the exciter. Thereference oscillator of the Modulation PLL is always
tracked to the Channel PLL reference oscillator. The adjustment of these two reference oscillatorsis
performed by three Digital to Analogue converters, one for the Channel reference oscillator, and two for
the Modulation reference oscillator. One of the two Modulation reference oscillator adjustment DAC
outputs isfor very fine adjustment of the reference oscillator, and the other isfor (relatively) coarse
adjustment (+/-20ppm). The DAC values for the Channd reference oscillator and the coarse Modul ation
Reference oscillator adjustment are represented in the fields referred to as “ Reference Oscill ator
Adjustment” as a percentage of full scale.

If an external reference is detected, the button referred to as “Ext. Reference” will be “ticked”. The actua
frequency of the external reference will be displayed in the field referred to as“Ext. Ref. Frequency”.

The System Frequency is the frequency of the microprocessor itself. The firmware compares the phase of
the externa reference, and the two on-board reference oscillators to the phase of the CPU clock. By
subtracting any pair of phase differences, it is able to compare the phase of any oscillator to any other

oscillator. To compute the accuracy of the actual frequenciesto avery high order, it must scalethe
frequencies calculated with the exact value of the System Fregquency. During calibration, the System
Frequency is measured and stored and the exciter displays this stored valuein thefield referred to as
“CPU Clock rate’. The stored value isdisplayed with “grey” text. If an external referenceis connected,
the System Frequency is recalculated every 2 seconds, and is displayed in this same field, but in dark
(high contrast) text.

The“Channel Ref Error” field will display any frequency error between an external reference and the
channd reference oscillator. If thereis no external reference connected, thisfield is blank.

The“Modulation Ref Error” field displays the error of the Modulation reference oscillator with respect to
the Channel reference oscillator. Thisfield isre-calculated every two seconds.

Thelast field in this section isthe temperature of the Channel reference oscillator crystal. Thisis
displayed in thefield referred to as “ Xtal Temp”.
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3.1.1.11 PA Status

There aretwelve fields in this section, which describe the state of the external Power Amplifier. If there
isno RF Technology’s Eclipse50 series power amplifiers connected to the exciter, these fields will be
blank.

The Eclipse series Power Amplifiers have their own A/D converter on-board, and the exciter interrogates
the data from this A/D converter viaa 3-wire digital bus. Most of the fieldsin this section are aresult
ofreading the various anal ogue values from the converter.

Thefield referred to as “Frequency Range” indicates what is the frequency range of the attached Power
Amplifier.

Thefield referred to as “ Serial Number” containsthe seria number of the Power Amplifier sent with the
exciter (assuming one was ordered with the exciter).

Thefield referred to as “Fwd Pwr” shows the actual Forward power of the Amplifier, and thefield
referred to as“Rev Pwr” shows the Reverse Power.

The temperature of one of the two series connected output stage FETs is monitored and displayed in the
field referred to as“FET Temp”.

The voltage applied to the Power Amplifier is measured and isdisplayed in thefield referred to as “Bat.
Level”. Thereisan darm limit, for the Battery Level supplied to the PA, which isdefined in Section
3.1.1, which defaultsto 26V.

The drain currents for the Pre-Amplifier Stage and the Output Stage have small offset errors associated
with them. The offsets are not very significant, affecting the measured currents by less than +/-13%.
When the Power Amplifier is calibrated, the exciter stores the offset errors, which are displayed in the
fieldsreferred to as “ Offset”. This value is aways subtracted from the measured values before they are
displayed in the fields referred to as “Drain Current”.

The FET hias voltages for the Output Stage and the Pre-Amplifier Stage are displayed in thefields
referred to as“Bias’.

3.1.1.12 ALARM Status

In Fig 6, thereisablock marked “ALARM” just under the “OK” button near the top right of the dialog
box. Thisismissingin Fig5. The presence of thisfield in Fig 6 indicates that there are Alarms
present. By clicking onthe*ALARM” field anew Dialog Box opens, which displays which darmsare
present. Fg 7 showsthe Alarm Dialog Box for the exciter.

There are many alarm types shown. Most of these alarms, though, are as described in the Operators
Manud.

“Transmit Timeout” isan alarm generated if the unit has transmitted for more than the maximum
timeout allowed, as defined by the Tranamit Timeout parameter (See the Exciter Parameters section —
3.31).

RF Technology WinTekHelp User Manual Page 12



WinTekHelp User Manual

OnePLL isreferred to asthe Modulation PLL. That is because the modulation signal is applied to this
PLL, but not the other. The other PLL iscalled the Channed PLL. Thislatter PLL isthe onethat changes
frequency, dramatically when the selected frequency changes. The Modulation PLL may change by up to
+/- 250kHz, when the Channel changes.

The actual frequency generated by the exciter isthe difference between the Modulation PLL and the
Channel PLL frequencies that are displayed in the two fields referred to as “Frequency” in the VCO sub-
section. Note that the Channel PLL frequency will always be a multiple of 20kHz, and the Modulation
PLL will always be a multiple of 31.25kHz. By choosing appropriate frequencies, the difference between
these two frequencies can be set to any multiple of 1250Hz.

The phase detectors generate bias voltages for the VCOs. These bias voltages are between 0.5 and 4.75V
and are displayed in the fid dsreferred to as“VCO Bias’.
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“Battery Low” is generated if the exciter battery level islow.

“RF Output Stage Failure’ is asserted if, for some reason, biasis applied to the Exciter’s pre-amplifier,
and there isless than 20mW output power.

“PLL Tuning VoltsNot OK” isasserted if either, or both, of the bias voltages in the two VVCO circuitsis
out of range.

“Channd Not Programmed” is asserted if there isno channel data associated with the current channel
number.

“Freguency Out of Range” isasserted if the frequency assigned to the current channdl is out of the range
of frequencies supported by the attached Power Amplifier.

“Lock Failure” isasserted if either VCO is unable to achieve lock when the Exciter keys up.

“PA No Comms” isasserted if the Exciter is unable to communicate with the Power Amplifier.

Esciter Alam conditions | x|
Transmit Timeout [ | Ok |
Battery Law [ ]

FF Output Stage Failure [
PLL Tuning Yoles Mat 0K []
Channel Mot Programmed [
Frequency Out of Range

Lock Failure [ ]

P& Mo Comms [

P& Bad []

Pé Battery Low [
P, Dirain Current [
P& Over Temp. [
Pé Rev. Pur [

P Under Fwd Pwr [
Pé Rer. Pwr Ratio []
Pés Temp Limt. [

Fig. 7

“PA Bad’ isan darm that indicates an undefined fault with the Power Amplifier (ie some fault other
than any of the following faults).

“PA Battery Low” indicates that the Battery Level at the Power Amplifier islow.
“PA Drain Current” isasserted if either the Pre-Amp or the Output Stage Drain currents are too high.
“PA Over Temp” isasserted if the PA Temperatureis too high.

“PA Temp Limit” isasserted if the Output Power of the External Power Amplifier has been reduced in
order to prevent the PA Temperature from exceeding its temperature limit.

“PA Rev Pwr” Isasserted if the Reverse Power exceeds the threshold defined for the PA.

“PA Rev Pwr Ratio” isasserted if the Output Power of the External Power Amplifier has been reduced,
in order to keep the Reverse Power limit from being exceeded.

“PA Under Fwd Pwr” is asserted if the power output from the PA falls below the low power alarm level.
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3.1.2 Receiver

To understand some of the sub-sections of this Section it may be necessary to review the Block Diagram of the
receiver shown in Fig 23, in Appendix A.

3121  Current Channel
This displays the current channel.

The current channel isanumber from 0O to 255, which is used to select which frequencies or tones etc, the
receiver tunesto or scans when thereceiver powers up.

3122 Battery Leve

Thisisthe voltage supplied to thereceiver. It should be 28 +/- 0.5V. If this voltage falls below the Low
Battery Alarm Level, alow battery alarm will be generated. The Low Battery Alarm Level is a parameter
defined in Section 3.3.2, and it defaults to 24V.

3.1.2.3 Firm. Rev.

Thisisthe“Firmware Revision”. It hasthreefields. Thefirst isthe firmware revision itself expressed as
three numbers, in the form GG.RR.rr. These three numbers are referred to as the firmware' s Generation,
Release, and Revision. After this, thefield containsthe time and date when the firmware was actually
compiled.

3.1.24 Modd.

Thisfield containsthe Model name. Thisnameis assigned at the factory, and cannot be changed, and
identifies what type of Receiver you have.

3125  Seria No.

Each Receiver isgiven aunique seria number that is used to identify each unit. Thisisassigned at the
factory, and cannot be changed.

.3.1.2.6  Control Input Status.
Thisisagroup of fivefields.

The“Squelch In” button indicates if the External Squelch is asserted or not. If it is asserted, then theLine
Out, COS, and Loop signals are negated. Whilst the External Squelch will affect the COS, Loop and
Audio outputs, it does not affect the any scanning operation.

The Carrier Squelch Levd is adjusted by the C.Sq Potentiometer on the Front Pandl. Asthis
potentiometer is adjusted, the level seen in the Carrier Squelch Leve field adjusts accordingly.

The Carrier Squelch Leve isthe Carrier level (in dBm) which must be exceeded before the receiver will
recogniseasignd. If al other criteria associated with the signal (External squelch, noise, tones etc) are
met, then the receiver would open the squelch if the Carrier, of the sgnal to which it istuned, exceeds
thislevel. In scanning mode, the receiver would stop scanning other frequencies, if it found that one of
the frequenciesit was scanning had asignal strength higher than thislevel (assuming noise and tones etc
were OK).

The Noise Squelch Level isadjusted by the N.Sqg Potentiometer on the Front Panel. As this potentiometer
is adjusted, the level seen in the Noise Squelch Levd field adjusts accordingly.

The Noise Squelch level isan arbitrary adjustment. The noise detector measures the level of energy of
the audio above 3kHz, which reflects the noise present on the carrier (asthe origina transmitted audio
has all energy above 3kHz sharply filtered off). Thelevel of that noiseis peak detected, and is compared
with avoltage determined from the Front Panel N.Sq potentiometer. If the noise voltage exceeds this
threshold, defined by the Front Panel Potentiometer, then the receiver closes the Squelch, or keeps it
closed. If all other criteria associated with the sgna (Externa squelch, Carrier Squelch, tones etc) were
met, then the receiver would open the squelch. In scanning mode, the receiver would stop scanning other
frequenciesif it found that one of the frequenciesit was scanning had alower noise level than the level
defined by the N.Sq potentiometer, (assuming Carrier Squelch and tones etc were OK).
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The mechanism by which the receiver determines the Current Channd is the same as for the Exciter.
[See Section 3.1.1.1]

Fig9
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The dc voltage across the front panel N.Sq potentiometer isread and then converted to an
approximateSINAD® value, and this approximate SINAD value is displayed in the Noise Squelch Level
fidd.

Thereceiver has anoise blanker circuit that can be disabled. If the circuit is enabled the button referred
to as “Noise Blanker On/Off” will be “ticked”.

Normally, the speaker is enabled whenever the Squelch is Open, and disabled when the Squelch is
Closed. If the Squelch Monitor switch, on the front panel isturned On, then the speaker will monitor the
audio, unless the Noise Detector has activated. In thismanner, even if the Carrier Squelch, the tone
squelch, or the External Squelch have disabled the Line output, oneis still ableto listen to the audio on
the current frequency to which thereceiver istuned. The status of the Squelch Monitor switch is
displayed in thisfield. If the switchis On, the field will display “Closed”; otherwise, it will display
“Open”.

.3.1.2.7 Received Frequency and Tone

There are four fields in this section, which describe the state of the current RF signal to which the receiver
istuned.

The actual frequency that the receiver istuned to isdisplayed in the field referred to as “Frequency”. In
scanning mode, this value will be constantly changing whilst the unit is scanning.

The signal strength of thereceived signal is displayed in the field marked RSSI. It isdisplayed in dBm
and in microvolts.

An arbitrary signal strength indicator is shown in the field referred to as Signal Strength. Thisgivesa
value from 0.0 to 5.0, where 0.0is -120dBm or lower, and 5.0is-80dBm or higher.

If a CTCSStone isdetected on the signal, its value is displayed in the field referred to as“ Tone”. If the
tone frequency is within the standard tolerance of any of the standard EIA RS470 tones, the two-l etter
code associated with that toneis also displayed.

.3.1.2.8 Output Level and Control Status
There arefour fieldsin this section, which describe the sate of the receiver outputs.

If the Squelch is Open, then any audio that is de-modulated from the Carrier is presented to the Line
output and the Direct Audio output, and, if enabled, COS and/or Loop will be generated. The Squelch
dtateis displayed in thefield referred to as “ Squelch”.

The Squelch Monitor will normally be Open only when the Squelch is opened. If the front panel switchis
inthe " Closed” ie On position, then, it will open except when there is excessive noise on the received
signal. Thisfield displays the current state of the audio switch that connects the demodul ated audio to the
speaker amplifier. If it is Open, then no audio will be output from the speaker; if it isclosed then it will.

The“COS’ field displays the current state of the COS output (defined by COS+ and COS-).

There are two basic modes of COS operation. In one mode, COS- is grounded, and COS+ will toggle
between 0V, and 12V (through a 680ohm resistor). In the other mode, it will toggle between shorting the
COS+ and COS- pins via an opto-coupler (“Looped”), or in having these two pins open circuit (*Open
Circuit”). In this second mode, the outputs are completely isolated from ground (or 12V). The Default
State of COS can be any of these four states, but its asserted state will be the opposite state for the same
mode. For example, if the default state is*Open Circuit”, then the asserted state will be “Looped”, or, if
the default state was “0V”, then the asserted state would be “12V”.

The default state of the COS output is defined in the Parameters Section (3.3.2).

The“Line O/P State” field displays the current state of the Loop output. The Loop output isthe DC bias
applied to the LINE outputs. This bias can be OV, or it can be +12V (through a 680 ohm resistor).

The Loop output has only two states, being OV or 12V. The active state isthe opposite of the Default
State defined in Section 3.1.1 (see dlso 3.3.2).

! SINAD := (Signal + Noise + Distortion)/(Noise + Distortion). The value of SINAD shown in thefield is based
on an assumption that the signal level component is a 1kHz tone with 3kHz deviation.
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3129 Audio State

The“De-Emphasis or Hat freq. Response” field displays if the de-emphasis circuit has been switched in
or not. Thisfield will display “DE-EMPHASIS’ or “FLAT”.

The Input Peak Deviation field displays the level of the unfiltered received audio in terms of peak
deviation. After calibration, thisvalue should be accurate to about 5% when the received signal strength
is greater than -110dBm and the deviation is at least 3kHz. Thisfield can be used in setting up systems,
or in testing faulty units, by allowing the test technician to quickly check that thereceiver is correctly
detecting signals from a signal generator or RF test set.

.3.1.2.10 Reference Oscillators and VCO sub-section

To understand this section a quick review of the Receiver’s RF circuit isnecessary. A block diagram of
thereceiver is shown in Fig 9.

Note that after band-pass filtering, the received signd is upconverted to a 1% IF frequency of
approximately 246MHz. Then it is downconverted to a2™ IF frequency of exactly 21.4MHz, and then
down-converted again to the third IF frequency of 455kHz where it is de-modul ated.

The“First IF VCO frequency” field shows the frequency of thefirst LO. The“Second IF VCO
Frequency” shows the frequency of the second LO. Thesetwo arerelated by the formula, F1- F2 - Fr =
21.4AMHz, where Fl isthefirst LO frequency, F2, the second LO frequency and Fr isthe frequency being
received.

The VCO bias levels for the first and second LOs are displayed in the fields referred to as “First IF VCO
bias” and “Second IF VCO Bias’ respectively.

As part of thereceiver’s calibration, itsreference oscillator is centred at 12.0MHz. Thisisdone by
adjusting the bias over avaractor in thereference oscillator circuit. The adjustment isdone by a DAC
output. The valuethat iswritten tothe DAC is displayed, as a percentage of full scale, in the field
referred to as“Ref. Oscillator Adjustment.

The 21.85MHz LO is adjusted in the calibration procedure in the same manner asthe reference oscillator.
The DAC valueisalso displayed as a percentage of full scale, in thefield referred to as“Third LO
Adjustment”.

3.1.211 ALARM Status

In Fig 8, thereisablock marked “ALARM” just under the “OK” button near the top right of the dialog
box. Thisismissingin Fig 11. The presence of thisfield in Fig 9 indicates that there are Alarms
present. By clicking on the field anew Dialog Box opens, which displays which darms are present.
Fig 10 shows the Alarm Dialog Box for the receiver.

There are many alarm types shown. These alarms are described in more detail in the Operators Manual.
“Battery Low” is generated if thereceiver battery level islow.

“Tuning Voltage Out of Range” is asserted if either, or both, of the bias voltagesin thetwo VCO
circuits are out of range.

“Channd Not Programmed” isasserted if there isno channel data associated with the current channd
number.

“Freguency Out of Range” isasserted if the frequency assigned to the current channel is out of the
range of frequencies supported, ie 25 to S5OMHz.

“Lock Failure” isasserted if ether VCO is unable to achieve Lock when the Receiver tunesto the
selected frequency.

“Low RSSI” isan darm generated if the signal being received is below the Carrier Alarm level.
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Exciter Alarm condilions E

)8 |

Battery Low

Chahnel Mot Programmed [
Frequency Out of Range [ ]
Lack Faiure []

Low RSSI [

Tuning Yaltage Out of Range [ ]

Fig. 10

3.2 Edit/Examine Channel Data

Click on this button in the Main Menu to examine and/or modify the channel datafor the receiver or exciter.

After clicking on this button, WinTekHelp will upload the existing channel data from the receiver or exciter.
Whilst this occurs a Progress bar is displayed. When that is complete, a dialogue box as shown in Fig 11 will
open.

Thisdialog box can a so be accessed from the dialog box shown in Fig 3, which isinvoked if no receiver or
exciter is detected. In this casethe “Save Datato Flash Memory” button will be “greyed out”, and there will not
be an attempt to read any existing data from areceiver, or an exciter.

By clicking on the “Read Channd Data from afile” button, the channel dataread from thereceiver or exciter can
be overwritten with channel datafrom afile. If the unit is connected to areceiver, WinTekHelp will look for
filesending in “.r50" If it isconnected to an exciter, it will look for filesendingin “.t50". If thereisno receiver
or exciter connected, it will look for filesthat end in either of these extensions. If one selectsafile ending in
“.r50”, WinTekHelp will assume that receiver channel dataisto be examined or edited. If one selects afile
ending in “.t50", then WinTekHelp assumes that data for an exciter isto be examined or edited.

After one has edited the channel data, one can save that datain one or more of three different ways. The data

Head, Edit and Save Channel Data | %]

Fead Channel Data fram a
file

E dit/E #amine Channel Data Edit/Examine Channel Data
with standard features with advanced features

Save the Data to Flash

bemary OR Save the DatatoaFlle oR Append the Data to a file

Fig 11
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can be written to the receiver’s or exciters Flash memory, or it can be written to afile, or it can be appended to
an exigting file. These three options are selected from the bottom three buttons of the dialog box shown in Fig
13.

Note that “program” files can have both parameter and channel datain them. If one edits channel data, it can be
appended to an existing parameter program file by using the Append option.

Note also that when dataiswritten to the exciter’s or receiver’s Flash memory, the entire channel and parameter
database, in Flash memory, hasto be erased and then rewritten. When the user clicks on the “ Save the Datato
Flash Memory” button, WinTekHelp reads the device s existing parameter data, then erasesthe entire Flash
database, and then writes the original parameter data, plus the new channel data back to the Flash database. At
the end, WinTekHelp forces the firmware to do a partial reset, so that the new channel data can take effect.

There are two buttons that the user can use to edit and/or modify the receiver’s or exciter’s channel data. Each
has a basic menu and an advanced menu. Thisnew series of receivers and exciters has many advanced features
not supported by previous generations of Eclipse receivers and exciters. Those users, who do not wish to use
some of these advanced features, such as alternate channels (exciter), or scanning (receiver), should select the
button marked “Edit/Examine Channel Datawith Standard features’. Where these more advanced features are
required, though, users should select the button marked “Edit/Examine Channe Data with Advanced features’

In the case that either of the previous two buttons are selected, and thereis no receiver, nor exciter connected to
the unit, and no channel datafile has yet been read, the user will be prompted as to whether they wish to edit
and/or examinereceiver channd data or exciter channe data

3.2.1 Standard Channel Programming for the Exciter

If, from the dialog box shown in Fig 11, the user selected the button “ Edit/Examine Channel Data with Standard
features, adialog box such asthat shown in Fig 12 would be shown.

.3.2.1.1 Channd No
There can be 256 channd's, numbered from 0 to 255.

Each channel can have a unique set of parameters. Thus, an exciter can have 256 different operating
states, depending upon the channel number read from the rear panel, or, what channd select override
parameter has been programmed.

The user can directly enter the channd number they wish to edit or examinein thisfield. Alternatively,
they can click at the top or bottom of the * Spin Button” to theright of thisfield, to step up or down the
list of channels.

This allows a user to program every exciter with the same channel data, and then direct install ation
personnel to configure each unit, by smply selecting the channel to use in each site and rackframe
position. In thisway, afailed unit can be swapped out quickly, without requiring any complicated on-site
setup procedure.

.3.2.1.2  Freguency

The user entersthe frequency that the exciter will key up to in thisfield. Thisfrequency must be between
25.0 and 50.0MHz, and it must be a multiple of 1.25kHz.

.3.2.1.3 CTCSSToneor DCS code

The user entersthe CTCSS tone frequency that the exciter wishesto add to the audio, before modulation.
They can enter in the tone frequency in Hertz, or the EIA R$470 code. If no tone is entered, or atone of
OHz is entered, then no CTCSS tone will be generated.

By clicking at thetap or the bottom of the “Spin button” to theright of thisfield, one can step up or down
to the next “standard” RS470 tone. The field will display the tone value selected (in Hertz) and itsEIA
code.

Aswell as CTCSS tones, from Rev 4 hardware, DCS codes can aso be sent. These can be entered in the
conventional way as 3 digit octal codes. To specify that a DCS code isto be transmitted on a particular
channel, the checkbox called “DCS Enable” should be clicked on, and the appropriate code entered into
the “CTCSS Tone or DCS Code” edit box.

DCS codes can be transmitted “asis’, or “inverted”. Thelatter isconvenient when dealing with a 3™
party receiver that effectively invertsthe signal upon reception, ie*1”s cause a negative shift in the
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frequency of the last IF stage before the discriminator. To “invert” a code before transmission, click on
the checkbox marked “Invert”.

.3.21.4 NoTonePeriod
Generally, at the end of transmission, an exciter will remove the tonefrom being generated before the
transmission isstopped. In thisway, thereceiver, if it hastone squelch, will kill its Squelch before the
RF ends, to stop the acoustic impul se caused by the step response of the audio circuit when thereisa
sudden cessation of the Carrier. Thelength of this No Tone Period can be entered into thisfield.

The user can enter the number of milliseconds that they wish to use, or they can click at the top or the
bottom of the “Spin button” to theright of thisfield, in order to increase or decrease the value in
milliseconds.

3215 TxTail
In some repeater applications, it is useful to have an exciter remain keyed up for aperiod after PTT or
Loop hasbeen released. This period can be entered into thisfield. Thefield isin units of seconds, but
fractions of a second can be defined with adecimal point, eg “2.2 seconds”.

The user can enter the number of seconds that they wish to use, or they can click at the top or the bottom
of the“ Spin button” to theright of thisfield, in order to increase or decrease the value in seconds.

.3.2.1.6 Maximum Deviation

Excitersarerequired to limit the peak frequency deviation of the Carrier to any applied audio signal. The
level of this deviation isafunction of the channe spacing and the frequency band.

Each exciter isfactory configured with maximum deviations that range from 1.5Khz to 5.0kHz in 500Hz
steps. One can select the maximum deviation to use by clicking on the button, with the upside down
triangle, which isto theright of thisfield. This opens amenu of avail able maximum deviations, from
which the user can select one.
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