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TECHNICAL DESCRIPTION

COMTROL UMIT

Boar *j  and Audio Frocessing (401) and membrane kevboard. In
addition an optional Sguelch f"cki"d-:l!"ld an opticnal Line
Transtormer Bc-ard may be installied. The Block Diagram of
the Control Unit illustrates the functions of each circuit bo-
ard while the Interconnection Diagram shows the interconnec-
tions between the boards.

CONTROL BOARD

The primary functions of this module are to support the man/
machine :nterfmre via kevboard and displavs, control AULIO
FROCESSING [£01) and communicate with TRAMSCEIVER CONTROL BOARD

The Lonfra: Unit contains two printed circuit boards, Control
:_ )

l624) as a md:ter by transmitting commands and receiving acknow-

Tedge and status messages in ASCI] code according to a fixed
protocnl. This is accomplished through an embedded computer
consisting of a microprocessor ('MPU") with the following on-
chip facilities: 8 bits CPU, 128 bvtes ReM used as buffer area
and for saving internal variables, & poris of which one hand-
les the transfer of a 1& bits packet ’cs:: controlling loud-
speaker wolume, selection of keving and audio =signals using
the signals (COMDATA)Y, (COMCLOCK) and {(COMLOAD)Y, while the ot-
her ise connected to & serial, a:pnchrnnmuc interftace used for
communicating at 300 baud wia "RS 232C INTERFACE" with [&24
using the signals (TUDATA) and {CUDATQJ, and finally & 16 bt

timer used for generating &4 Hz real-time interrupts to switch
the microprocessor from back- to foreground processing simul -
tanecusly measuring the pericd of the telemetry signals recei-
ved §rmm representing signal strength and cutput power 0.
e. (RARATEY and (TXRATE) respectively’ through "RATE MULTI-
FLEXER" . The processor is clocked by a signal coming from "4
MHz XTéal OSCILLATOR® and is initialized by "MASTER CLEAR" com-
bined with "MODE SWITCH". Due to "aADDRESE LATCHY being connec-
ted to the mutiplexed 2 bits wide datasaddress bus a +full 1&
bits wide address bus is available For the "MaP DECODERY  to
select between the connected memories and peripher’li which
are the Following: YPROGREAM ROMY (up to 12 kbytes of obiect
code in EPROM>, "CONFIGURATION PROM" {up to 4 kbytes in EPROM
containing & list of up to %80 permitted T $frequencies and
ztatus code for enabled options of the equipmenty, CRON-VOLA-
TILE RaM® 1 knibbles used {for saving up to 76 REASTH frequency
pairs with corresponding modes and the present status of the
equipment) powered by & 1ithium battery during power—off con-
dition together with "REAL TIME CLOCKY which controlled by a
32,748 kHz crvstal implements the watch function. By program-
ming the latter it is possible to switch on the entire equip-
ment sutomatically using the "0OPTO COUPLERY to generate the
Qd]”ﬁﬁiﬁdi?” isolated signal PWRONM, which activates SMPS COR-
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grnother peripheral circuit is the "KEYBOARD DISPLAY CONTROL-
LER", which constantly scans the membrane keyboard {(organized
as an 2x8 matrix) through "KEY SCAN DECODER® using the signals
(DRVO--7) and {SEN0O--7), while it simultanecusly refreshes the
entire display at & rate of 588 Hz (duty cycle 1/1&) by utili-
zing "LED DECODER/LED DRIVER" and "DISPLAY DIGIT DECODER/DISP-
LAY DIGIT DRIVER® for multiplexing the annunciators and seven-
segment displays respectively, The segments are driven from
"DISPLAY SEGMENT DRIVER" and "DISPLAY SEGMEMT DECODER" {(perfo-
rming the conversion from BCD-code?. The displavs may be dimm-
ed through the last peripheral, YBEEP DIM REGISTER", by pulse
width modultation wvia “PuWM COUNTER®. "BEEP DIM REGISTER" is
also capable of controlling "PROGRAMMASELE DIVIDER® generating
the signal SINCLOCK used by to synthesize sinuscidal sign-
ale For modulation purposes and "beeping” (acoustic feedback
to the coperator signalling a key closure). In order to permit
remote control, ancother "RE 232C INTERF&CE" is available conn-
ected to a serial, asynchronous interftace implemented by "aCI-
A", Both serial interfaces are clocked by "BalUD RATE DIVIDER",
which is fed by a 1 MHz clock from "MPUY,.

AUDIO PROCESSING

#A11 power supply regulation in the Control Unit is performed
on this board. Voltages of +24V, —-18V, +18V, -1i58Y are supplied
from the Transceiver Unit, The +15Y and one -15Y line are
current limited to approximately 0.78 betore supplving the
audic power amplifier in order not to disturb the function of
the equipment in case of irregularities on the loudspeaker
lines, For the same reascon the curvrent from the loudspeaker is
returned in these —-15Y wires and not wvia the "GND" wire. All
other circuits are supplied from the +24V and the second -i5V
voltage. To obtain the necessary regulation and isolation
between the circuits, these voltages are stabilized in several
small 0.14 regulators, supplying +/-128V and +&V for receiver
AF-circuits, +/-120V and +4V for transmitter AF-circuits and
+/-120 for the digital circuits. +5Y to the Control Board[&00]
is derived from +24V by means of & switching regulator, capab-
le of delivering &2a.

Aall  functions on[é0llare controlled by the microprocessor on

[600] through & 3 wire serial interface. The 5V microprocessor—

signals are level-shifted to the 128V logical level used on[&01]
and converted to a 16-bit parallel code. 3 bits control the
key selector and the input selector. Betore the signals enter
the selectors, they pass through the filters, where they are
filtered, limited and shaped (keysignals onlyld. The microphone
signal further passes through the microphone amplifier where
the gain can be set from 0 to 15 dB by means of a potentiome—
ter. & delay circuit makes it possible to delay the positive
edge of the telex key signal from 0 to 30 ms in steps of 3,32
ms. The negative edge remains unaffected. Accuracy of the
delavtime will be within one period of the reference clock
signal <from the microprocessor (0.42 me). The selectors are
contralled as follows:
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tdode —Keyselector Iloputselecior

A REE

Handset aux. Mic. musx.,
UsB-/LEERE
Chl Morse off
I Morse Sinetane
TELEX Telex Telex
aLaRM SERD Constant keyed Sinetone
abakRM TEST off Sinetone

In the AMASEE modes a keving signal from the handset will open
the microphone input, and a signal from the aux. key input
will open the aux. input. 14§ both keving inputs are activated,
the analog signals will be mixed.

The sinetone to the input selector is derived from & clocksig-
nal produced by the microprocessor on[400], The squarewave is
converted in the square-to—sine converter circuit to a sinewsa-
ve with a frequency 1& times lower than the clock-frequency.
The sinetone frequency is 800 Hz in MCW mode and 13200 Hz/ /2200
Hz in the alarm—modeas.

From the input selector the signal is led to the compressor
circuit, where it is levelled to a 0 dBm (0.775Y RMS) balanced
signal before transmission to the Transceiver Unit. A checkde-
tector circuit informs the control board[800]when the inputsi-
grnal is compressed (in the -3 dBm -0 dbBm range?.

From the key selector the signal is led to the de-bounce cir-
cuit, which will cancel any bounce on the edges of the keving
signal within approximately 10 ms from first level-shift. The
signal iz separated from the keyline to the Transceiver Unit
by & class B driver_stage. The signal iz also transmitted to
the control buardiéﬂ@l. The kevline also carries a frequency
modulated signal from the Transceiver Unit to the Control Unit
with information about the transmitter RF output power. The
RX~RATE line carries a similar signal representing signal
strength. These signals are amplified in two equal amplifiers
before they continue to the control board[£00] .

The RX signal path on[&01]starts with & check-detectar, which
registrates if the balanced lines from the Transceiwver Unit
carries = signal greater than approx. 0.5Y RMS (nominal line
level is 0.775V RMS53. The input amplifier converts the ditfer-
ential signal to a single signal of the same level before it
is fed to the Squelch Board if provided. When it returns
from {or from a bypass plug in the socket) it enters the
AF-switch., Here it iz possible to select either the RX signal
or the sidetone from the shaping circuit.
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Both shaping and AF-switch is controlled by the AF-output
selector which combines RX/TX mode and keyline to obtain cor-
rect switch-timing (e.g. & 45 ms break-in time in CW and MCW
modes). The clock reference is the same as for the telex key
delay circuit.

From the AF-switch the signal enters volume control and line
amplifier. The line output signal can be adjusted from 0 to
approx. &£.49Y RMS (+10 dBm) by means of a potentiometer. The
volume control is build arcund an 8-bit digital-to-analog
converter Ffollowed by a 20 dB attenuator in order to control
the audio volume by the control board processor. The RX signal
path further consists of a preamplifier, which &lso drives the
earpiece, a speaker onsoff switch and the audic power amplifi-
er. The signal to the loudspeaker is monitored by a check-det-
ector.

SEUELCH BOARD [é02]

The Squelch Circuit is operating exclusively on the received
AF-signal knowing its spectral distribution with and without
the presence of speech. The AF-signal is fed to the AF-switch,
which carries out the squelch function by turning on and off
the AF-signal.

The AF-sianal is alszo fed to the input of the High Pass Filter
which prevents hum and low frequency noise from disturbing the
Detector., The high pass filter cutput signal is converted in-
to a squarewave by the Schmitt Trigger, and the resulting sig-
nal is led to the input of the Detector.

The Clock Generator produces a retference frequency for both
Detector and Hold Circuit.,

In the presence of speech the mean frequency of the AF-signal
is lowered and becomes smallier than the detector frequency
limit set by the reference frequency and the A-selector. This
causes the Detector wvia the Hold Circuit to turn on the AF
signal.

When speech ceases the AF-signal consists of noise only which
increases the mean frequency above the detector frequency
1imit. The detector now triggers the Hold Circuit, which turns
off the AF-signal after a certain hold time, set by the refer-—
ence frequency and the B-selector.

TRANSCEIVER UNIT

The Rx/Tx Assembly of the Transceiver Unit contains the Rx/Ex

Signal Path|éi0]a Synthesizer Board[éil]and a Master Oscillat-
ca

or {or (413 }. These boards are located in the door of
the wunit. e inet itself contains a Switched Mode Power
Supply  which converts the battery wvoltage to & stabilized 48V
vol tage supplving the Power Amplifier and the Voltage Convert-
er Board [é21]. The Voltage Converter produces variocus supply
voltages necessary in the equipment and provides galvanic
isclation from the battery. Supply veltages, signal- and cont-

[

rol voltages are distributed via the Interconnection Board| 420

to external units and to the Transceiver Control Board é24

which pertorms the central control of the Transceiver Unit.
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The exciter output signal from the ResTx Assembly is routed fo
the Power Amplitier Baard(éaé the cutput From which_is filter-—
— X == ;

ed bv the harmonic filtters on FP.&. Filters

R Ex S1GMAL FATH

In the Ex Ex Signal Fath severzl of the components a&rs common
to both the Receiver and the Exciter. This applies to the S5B
crystalfilter, the 45 MHz crystalfilter and the two passive
mixers. Therefore several diodeswitches route the receiver

zignal and the sxciter =ignal through the signal paih.
Receiver
The antenna  RF-signal is ted through coax connector SKE 1 to

the protection «cCircuit, which protects the receiver against
gxcessive RF-voltages and static electricity discharges, appe-
aring on the antenna.

Through the switchable antenna attenuator the RF-signal is |
to the preselector consisting of six ftized-tuned band-pas
filters and seven Fixed-tuned notch +ilters. The band-pas
filterse cover the Freguency bands 10-405% kHz, 405-527 kH
E27-1400 kHz, 1400 kHZ - 4 MHz, 4-12.4 MHz and 132.4-30 MHz,
respectively. The seven notch filters have fhe +G1?Gwinu notoh
frequencies: &.1 MHz, 7.2 MHz, %.65 MHz, 11.8& MHz, 15.3 MHz,
17.8 MHz and 21.6 MHz, respectively.
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& change in receiver frequency will be followed by automatic
selection from among the band-pass +ilters and the notch filt~-
grs. The avtomatic selection is controlled from the Transceiu-
gr Control Br.:sardvia the zerial data bus.

The RF-signal goes wvia the switchable RF amplitier to the
double~balanced Schottky-dicodes mixer,where it is mixed with
the 45-7% MHz svynthesizer signal +rom the Synthesizer Bosrd
to generate the first intermediate frequency signal of 45
MHz .
The 4% MHz IF-signal is amplified in the grounded gzte JFET
amplifier and then Ffiltered in the 4% MHz double sideband
crvstal filter, determining the cuverall AM selectivity.

Betore being Fed to the Znd mixer, the IF-signal is passing
through the MOSFET amplifier which has a wariable gain contro-
1led by the delaved aAGL voltage.

The 2nd mixer converts the 45 MHz IF =signal to the 1.4 MHz
IF signal by mixing with a 43.4 MHz svynthesizer signal +rom
the Sunthesizer EQardqéiiL

FAfter amplification in the grounded gste JFET ampliftier, the
1.4 MHz =signal 1= fed to the Information filter bank.
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Depending on the version {(i.e. crystal filter optionsd and the
selected mode, the 1.4 MHz signal is routed through one of the
filters X2, X3, X4, X5 or the wide filter, controlled by the
Transceiver Board[&24]via the serial data bus.

The now Ffiltered 1.4 MHz signal is amplified in the {.4 MHz
amplifier strip ICé, 0192 and GQ21. The voltage gain of the
amplifier strip is controlled partly by the AGC voltage appli-
ed to ICé and partly by the control line "IF-G&AIN", which,
when in logical high condition, increases the gain of 1% with
approx. 12 dB.

@20 shortcircuits the signal path, when receiver muting takes
place.

From the IF-strip, the signal is fed to the Signal Detector
1C5.

The integrated circuit of the Signa! Detector contains a bala-
nced mixer and a high-gain limiting amplifier. The IF-signal
is applied to the one input port of the mixer,

In the modes H3E and H2&, the IF-signal is also fed to the
amplified input. This signal is amplified and clipped to cons-—
tant amplitude and internally connected to the other input
port of the mixer where it is mixed with the modulated signal.
The diftference frequency contains the wanted &F signal.

In other modes but HZ3E _and H2A a 1.4 MHz signal, derived from
the Synthesizer Board|é1ll, is applied to the amplifier input.

The unbalanced AF-signal is filtered and converted to a balan-—
ced signal before it is fed to the flat-cable connector PLI.

From the IF-strip the signal is alsc fed to the AGC Detector
consisting of two transistors in the integrated array IC8. The
signal, which is now rectified toc & dc-voltage, is applied to
the AGC Timing Circuit. The AGC voltage from the AGC Timing
Ciurcuit controls the overall gain of the receiver. The AGC
voltage is also fed to the Transceiver Control Board;
where it is used in self-check routines and, by means of a
vol tage to frequency converter, fed to the Control Unit contr-
aotling the signal strencght meter on the front panel.

When manual gain control (MGCY is selected the Transceiver
Control Board [824]generates a dc voltage which is fed to the
receiver signal path instead of the AGC vol tage.

Exciter

The balanced AF-signal with & level of 0 dBm 400 ohm, is appl-
ied to the double balanced mixer IC%, where it is mixed with =
1.4 MHz signal from the Synthesizer Board 411 and applied to
the mixer through the 1limiting amplifier in the integrated
circuit ICE,
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& check signal is derived from the AF input and is used in the
selt-check routines.

The double sideband suppressed carrier from the mixer is filt-
ered by the lower sideband crystal filter connected to the
cutput of the mixer and applied to the 1.4 MHz sideband ampli-
fier.

In the 1.4 MHz amplifier the lower sideband signal from the
crustalfilter is combined with a 1.4 MHz carrier signal from
the Synthesizer Board[&11].

The level of the lower sideband signal and that of the 1.4 MHz
carrier signal are regulated in the attenuators according to
the szelected operation mode before the combination, controlled
from the Transceiver Control Board[£24]via the serial bus.

The peak to peak voltage of the combined signal appearing at
the output of the {.4 MHz amplifier is independent of the
operation modes. ' :

The combined 1.4 MHz signal is mixed with & 43.46 MHz signal
from the Synthesizer Board|slllin & passive double balanced
mixer to form an IF-signal of 45 MHz.

The 45 MHz IF-signal is amplified in a grounded gate JFET amp-
lifier, filtered in the 45 MHz crystal filter, and then fed to
the »LC attenuator.

The ALC attenuator form the regulation circuit in the ALC
system of the Transceiver. The attenuation is controlled by &
dc voltage from the Transceiver Control Board[£24.

In the passive double-balanced mixer, the 45 MHz IF-signal is
finally mixed with a high-sided (45-75 MHz)> local oscillator
signal from the Synthesizer Board[&ll]converting the 45 MHz
signal to a RF-signal at the actual transmitting frequency.

The RF-signal is fed to the exciter output amplifier through &
low—-pass Filter. The RF-signal detector placed at the output
of the amplifier, is used in the self-check routines.

“Interface circuit (Sub diagram 5)

FParalliel to serial out.

The wversion _information is transmitted to the Transceiveér
Control Board[é24]via the serial data bus Stat Data. The actu-
al version is indicated by means of version jumpers 1 to 9 and
by means of an automatically grounding of ICI3 terminals 3,
14, 12 and 12 when crystal +ilters are mounted in position X5,
*4, ¥3 and X2, respectively. UWhen Stat Load changes to low
condition the version information is loaded into the parallel-
load 8-bit shift registers IC12 and IC13. Serial data transfer
cccurs on the positive edge of the clock.
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Serial to parallel in.
Most of the control data From the Transceiver Control Board

[624] are transmitted to the Rx/Ex Signal Path via the serial

data bus, Com Data. In the G-stage shift-and-store Bus regist-
ers IC14 to ICIY data is slifted on positive-going clock tran-
sitions., The data in each shift register stage is transferred
to the storage register and appears at the ocutput, when Com
Load changes to high.

The Fast control signals Tx/Rx, Rx Mute and shape key are
applied to the board in parallel.

Tx/Rx controls the supply woltages to the separated Rx and Ex
circuits, When in high condition supply voltages are applied
to the Exciter circuits. When in low condition, supply vol tag-
es are applied to the Feceiver circuits.

The receiver signal path is muted, when Rx Mute is in low
condition, independent of other control =ignals.

The Shape Key controls the exciter signal shaping via the Ex
key switch (sub diagram 3).

SYNTHESIZER BOARD
45-75 MHz Synthesizer

The 45-75% MHz Synthesizer is of the Fractional-N tyvpe and has
& frequency resolution of 10 Hz.

The 40.%9& kHz reference frequency derived from the Master
Oscillator [12]is fed to both Phase Comparator and Phase/Freq-
vency Comparator. Likewise the output signal of the Loop Diwi-
der is fed to both comparators.

When the loop ie locked the Phases/Frequency Comparator is
turned off and there exists no difference in frequency, but a
definite and time varving phase difference between the refere-
nce signal and the Loop Divider output signal. The Phase Comp~-
arator compares the phase of the two signals and if it differs
from the steady state value, the Phase Comparator will produce
a correction signal, which via the Loop Filter corrects the
frequency and phase of the VCO until the steady state phase
difference is reestablished.

1+ the phase difference exeeds the limits of the Phase Compar-—
ator, for example during change of the synthesizer ocutput
frequency, the Phases/Frequency Comparator is automatically
turned on. It will override the Phase Comparator by producing
& correction signal which via the Loop Filter will alter the
frequency and phase of the VCO until the difference between
the reference signal and the Loop Divider cutput signal is
well inside the working limits of the Phase Comparator. after
& short amcocunt of time the PhasesFrequency Comparator is tur-—
ned off and the Phase Comparator takes over again ending up
with the steady sizxte locked condition.




The Loop Filter is capable of changing parameters when requir-
ed by means of four dicdes. When the loop is locked the diocdes
are turned off, and in this condition the Loop Filter s de-
signed to prevent noise modulation of the VCO and to give the
loop & good dynamic response. During & major change in the
synthesizer output frequency the diocdes are turned on, and in
this case the Loop Filter is designed to give the loop & fast
dynamic response,

The VL0 covers a frequency range of 45-75 MHz which is divided
in 4 bands. The bands are selected by the microprocessor on
the Transceiver Control Board[824. The amplitude stabilized
output signal of the VCO is split between two buffer amplifi-
ers. One for the output signal of the synthesizer, which is
led to the 1st mixer on the Rx/Ex Signal Path [§10], the other
buffer amplifier drives the input of the Loop Divider.

The Transceiver Control Board determines the output frequency
of the svnthesizer by loading the corresponding division ratio
into the Loop Divider and the Binary éccumulator. The integer
part of the division ratio is stored in the Loop Divider and
the Fractional part is fed to the one input of the Binary
Accumulator.,

The 12-bhit Binary accumulator enables 10 Hz resoclution of the
synthesizer output frequency. The output of the Binary Accumu-
lator is Ffed back to one of it's own inputs and in that way
added to the fractional division ratic fed to the other input.
The =zum is transferred to the cutput of the Binary Accumulator
when it receives an Accumulator Clock Signal. This happens in
every period of the loop divider output fregquency. When the
sum exeeds the maximum capacity (4095 of the Binary Accumula-
tor, it produces an Accumulator Carry Signal, and the remaind-
er of the contents is kept for the next addition. The carry
signal increases the division ratio of the Loop Divider by
one. The loop will respond to this increase by producing an
Quzput frequency corresponding to the fractional division
ratio.

The time varying phase difference between the reference s=ignal
and the loop divider ocutput signal, caused by the said increa-
se in the division ratio, is a function of the +ractional
‘division. ratio. This Function is derived from the cutput of
the Binary éAccumulator and converted into & current by the
DA-Converter. The current is fed to the Phase Comparator where
it cancels the signal produced by the time wvarying phase dif-
ference and thus preventing modulation of the UCO.

The frequency information, loaded by the microprocessor on the
Transceiver Control Board [824], is fed to the Ramp Current
Generator, resulting in & current directly proporticonal to the
output frequency of the svnthesizer. Az the Ramp Current cont-
role the gain of the Phase Comparator, the dynamic response of
the loop is held constant over the entire frequency range of
the synthesizer.
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1+ the said cancellation of the time warving phase difference
isn“t complete, the Ramp Current Correction circuit measures
the errocr &t the Phase Comparator cutput and automatically
adjusts the Ramp Current Generator until cancellation iz obta-
ined.

Two signals derived from the Phase Comparztor and the Fhases
Frequency Comparator are combined in a check circuit with the
ls from the 43.& MHz and 1.4 MHz Synthesizer resul-

check signa B
a Final check signal led to the Transceiver Control

ting in
Board.

43.& MHz Synthesizer

The synthesizer used is of the fracticnal-N tvpe, which refers
to the fmct that the smallest step in output freguency is not
equal to the reference Ffrequency but a fractionzl part of
this. :

From the Master Oscillator a 1.28 MHz signal is led to the
Reference Divider which divides the signal by 10 having a 128
kHz reference frequency at the input of the Phase sFrequency
Comparator.

The 188 kHz reference frequency and the ocutput frequency of
the Loop Divider are compared in the PhasesFrequency Compara-
tor. When the loop iz locked there exists no difference in
frequency but a definite and time warving phase difference
between the two signals. I+ the loop is out of lock the Phases
Frequency Comparator will produce a correction voltage which
will alter the frequency and phase of the VCXO until the loop
iz back in the locked condition.

The Leoop Filter is designed to give the loop & good dynamic
response and to stop noise modulation of the VXD,

The VCX0O covers a frequency range of 14.53333 MHz +1,333 kHz. -
{1 kHz. The cutput signal of the VCX0 is fed to the Tripler
where the frequency iz mutiplied by 2, resulting in & svnthes-
izer fregquency of 432.6 MHz + 4 kHz - 3 kHz.

The signal from the Tripler is amplified in the Buffer Ampli-
tier and the level-stabilized output signal is led to the 2nd
Mixer on the Rz /Ex Signal F‘ath Ancther signal derived
from the Buffer Amplitier is ed to the input of the Loop
Divider,

& 7~bit Binaryv Accumulator is incorporated in corder to obhtain
a fractional division ratio in the loop, giving & | kHz step
capability of the svnthesizer output frequency. By locading the
fractional division ratio inte the input of the Binary Accumu-
tator, the microprocessor on Transceiver Control Board determ-—
ines the output 4reguency of the svnthesizer. The other input
of the Binary accumulator is connected to its cutput., The two
inputs are added and the sum iz transterred to the ocutput when
the Binary mccumulator is clocked. The clock input is connmect-
ed to the output of the Loop Divider.
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When the =um exeeds the maximum capacity (127 of the Binary
Adccumulator it produces an Accumulator Carry Signal which
increases the ratic of the Loop Divider by one, and the remai-
nder of the accumulator contents is kept for the next addi-
tion. The loop responds "to this increase by producing an out-
put frequency corresponding to the fractional diwision ratio.

As & result of the variation in the division ratioc, the phase
difference between the reference frequency and the output
frequency of the Loop Divider will be varying and & function
of the fractional division ratioc.

Thie function is derived from the cutput of the Binary Accumu-
lator and converted into a voltage by the DA—-converter. The
cutput signal of the PhasesFrequency Comparator caused by time
varying phase difference is cancelled at the input of the Loop
Filter by the output voltage of the DAé-converter, and thus
preventing modulation of the VCXO.

The 128 kHz reference Frequency and a signal derived “rom
Phase/Frequency Comparator are combined in the Check Detector
to give information of the synthesizer lock status,

1.4 MHz Svynthesizer

The synthesizer consists of a Loop Filter, &a 5.6 MHz VCO, a
Buffer amplifier and a2 single integrated circuit which con-
tains both Reference Divider, Loop Divider and Phase/Frequency
Comparator. The division ratio of the Reference Divider and
the Loop Divider are controlled by the microprocessor on the
Transceiver Control Board [§24].

A 1.28 MHz signal from the Master Oscillator[é12]is fed to the
input of the Reference Divider and divided by 3200, thus obta-
ining & retference frequency of 400 Hz as well as a frequency
step size of 400 Hz for the synthesizer loop.

The reference frequency and the Loop Divider ocutput freguency
are compared. in the Phase/Frequency Comparator. In the locked
condition there exists no difference between the two signals
neither in frequency nor in phase. I+ a difference cccurs, say
during & change of the synthesizer cutput frequency, the Pha-

se/Frequency Comparator will produce a correction wvoltage

which will correct the frequency and phase of the VCO until
the locked condition is obtained again.

The Loop Filter is designed to give the loop a proper dynamic
response and to prevent noise 4from modulating the VCO,

The 5.6 MHz VUCO covers the fregquency range from 5.582 MHz to
5.612 MHz. The output signal of the VCO is amplified in the
Buffer Amplifier and then split into two, one for the input of
the Loop Divider and one for the Divide-by-4 circuit.
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The output Freguency range of the Divide-by-4 circuit is 1.4
MHz + 3 kHz 4.5 kHz and the freqguency =tep size is 100 Hz.

The output signal  of the Divide-bw-4 circuit is fed fto the
Qutput Filter where the harmonics of the signal are reduced
and the exact cutput level is =set, The ocutout signal is led to
the 3rd Mixer on the RBx/Ex Signal Path .

# check detector is incorporated to indicate the lock status
of the synthesizer.

MASTER OsCILLaTOR (ai12] {£13] |&14]

The three Master Uscillators available all consist of the
same circuits but have different frequency stabilities determ-—
ined by the 10.24 MHz Temparature Compensated Crystzal Oscillia-
tor fTCHOY used.

The output =signal of the TCOXO is split between two reference
dividers., 0One Ffoar the 45-75 MHz Svnthesizer and one for the
43.4 and 1.4 MHz Sunthesizers.

The Reterence Divider, 4%5-75 MHz Svnthesizer, divides the
i0.24 MHz TCXO signal by 250 having a 40.%4 kHz reference
freqguency &t two cutputs.

The Reterence Divider, 432.& and 1.4 MHz Synthesizer, diwvides
the 10,24 MHz TCxXD signal by 8, obtaining a 1.28 MHz signal
fed to two outputs.

The output signals of the divider are fed to the Check Detec—
tor to detect the presence of both. The resulting check signal
MO-Check is wia the Swnthesizer anrd fed to the Transcei-
ver Control Board é24!. '

For Master Oscillator a heater (TOX(O Heater '3 is inco-
rporated in order to keep the TCX0O ambient temperature above 0
deg. Celcius,

SWITCHED MODE POWER SURPLY

The DC-power, deriving from the battery, first has to pass an
input filter and then a relay switch controlled by the overvo-
ttage and reverse polarity protection circuit, before it is
allowed to flow to the converter circuit. The converter is a
boost-converter combined with & push-pull converter allowing
the converter to handie duty cvcles higher than fifty percent.
The converter does not preovide galvanic isciation. The reguia-
ting loop has been designed in order to keep the ocutput wolta-
ge Ffrom the converter Ffairly stable independent of battery
voltage wvariations and different loading conditions on the
put, This is done by regulating the duty cyvclies of the pulses,
deriving from a 25 kHz oscillator, ICs before they are forming
the driving signal for the converter driver.

ulation iz located on board{é2c2) and consists
, B3 and 04, Di2 ensures that the duty cucle
more than ninety percent.
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command messages iﬁ order to control RX7EX SIGHNAL PéTH]éin,

The total current in the converter is measured by means of T,

T3 and__is used for the current lTimiting circuit jocated on
board éEEi. The output is alsc equipped with an overvol tage
protection circuit 0% and G025 on board 822 .

The mains relay switch is activated by a bistable circuit Qf,
G2, RL1 and is protected from "lelding” by IC2. IC4 prevents
the main relay from being closed when the input volizge rises
more than 42 volts. These components are located on board

EEE

YOLTAGE COMVERTER BOsRD

The voltage converter is & push-pull converter with isclation,
There is no stabilisation, it only converts the stabilized 48
Voovyoltage from the Switched Mode Fower Supply. The conwverter
frequency is controlled by IC2 and ICS. The conwverter starts
when the enable input is high. The ocutput 1s protected by &
Short Circuilt Sequencer. During & shortcircuit the gate vol ta-

ge of Q10 and Gl isg controlled by GF so that the current
through @10 and G111 is Timited to approx. 32 A and senzed by
R20.

A s=sequence network, consisting of ICI, ICe, ICZ2 and IC4 is
sensing the gate wvoltage of Q10 and G11. I+ the wvoltags is
low, the converter is shut-off for 208 msec. and then restart-
ed a5 the shortcircuit sequencer is disabled for 10 msec. by
IC4, thus allowing the converter to work +or 10 msec. charging
the output capacitors. In case of no shortcircuit the gate
voltage of Q10 and Q11 will be high and the converter will
continue to work. In case of a shortcircuit the gate voltage
of @10 and @11 will remain low and the sequence network shut
off the converter for 308 msec. etc. This means that the loss
in Q10 and Q11 will be reduced by a duty factor 1:30. At the
same time the current in the ocutput circuit will be reduced’
and the wiring thereby protected.

TRANSCEIVER CONTROL BOARD (424

This module implements the following functions: Communication
with CONTROL BOARD [600)as & slave by receiving and executing

SYNTHESIZER BOARD | s P& FILTERS and ATU BOARD (440 and by
transmitting acknowl edqa and status messages back to &00] . To
achieve this, a sirucg similar to that described 1n the
section concerning |&400] is used: The "MPU" communicates with
its counterpart on *ﬂﬂﬂt uCJn (TUDATAY and (CUDATA) via "REES
232C INTERFACE". Status of [£10] (i.e. cryetal filters instal-
fed) 1= read as a 14 bits ﬁ&c&et using the signals (S5TAT DATA
Rx/7BEx, (CLOCKY and (STAT LOAD)Y, while commands are transfer-
red from{s24] in the form of a2 32 bits packet using (COMDATA),
(CLOCK?  and (COM LOAD RXA7EX)., This processor is also clocked
by a " 4 MHz ®xTabl OSCILLATOR " and is initialized by a "WaTCH-

LOG"  capable of automatically restarting a ’fdiled O QQram,
which does not i¢=un a 32 Hz trigoger =signal combined with
“MODE  SWITCOH®. ~DDR E“C LATCOH" and "MaP DECODERY operate in

the =ame manner as on [&00) , "PROGRAM ROM" holds 8 kbytes in
EFROM, while "SCAM EUFFER RegA® (1 knibbles) is used for hol-
ding the programmed scanning channels.
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The freguency svnthesizers on klilare controllied wia multiple-
xed data{SYMNDATE 0--3) and address busses (SYNADR 0--2) using
(EYNETRO 0--%53, wherezas the corresponding switching between
frangcelwlnq states on | is done by proper sequencing of the

ignals (Tx Rx)>, (SHAPEKETYT) and CMUT TG tr1Quered by transit-
écns of the signal (KEYLIME) originating from AUDIO PROCESSING
010 . THEYLIME? 18 also moduiwted by TR CONVERTER" to carry &
elemetry signal representing output power back to [&600) via

[é&;) . Two analog loops are located on this board., The most

simple is associated with the receiving state of m through
"MGEC REGISTER" and the corresponding DAaC driving "MGC LOOPY
connected to another "UF CONVERTER" generating & new telemetry
signal representing received signal strength (RXKRATE>. The
other loop ("PA STRESS MOMITORSALC LOOPYS stabilizes the out-
put in  the transmitting state by comparing the cutput of the
"SETPOINT REGISTER" and the corresponding DAC with the signals
FILPEA&K, P&aPEAK and I&NTAVE  in order to generate the error
signal ALC used for driving an electronically controlied atte-
nuator placed in the transmitter signal path. Finally, another
signal controlied from the processor. is generated using "ALC-
HOLD REGISTER" and the corresponding DAC to make the gain of
the transmitter signal path independent of the modulating
signal. To increase the number of peripherals on this board
bevond the capacity of "MaAP DECODER" indirect addressing is
introduced by using "SYNTHESIZER/MUXDATA REGISTER" not onlwy
for driving the synthesizers but also as & local bus feeding
the following registers: "PASLP REGISTER" (controls the relays
switching the P& FILTERS depending on the TX frequency via
"RELAY DRIVERS" and the power to POWER AMPLIFIER BOARD [824] v,
"MULTIPLEXER REGISTER® f{controls a lé-to-1 multiplexer "MUX"
used For monitoring diagnostic and status signals) and "S5ET-
POINT REGISTER" {(allready mentioned:, Directly driven from the
databus are “STROBE REGISTER" <(strobes the synthezizer as
described earlier? and "SIGHNAL PATH REGISTER", which via "BUF-
FERSY controle the kewing signals mentioned before, The hand-
shake protocol with _the processor located n;640luse5 the
signals (TUNE?> and <(TPR>. _The status of [£40) is constantly
monitored wvia (SWROK) and (TCO» and any changes detected are
signalled _to [€00) using appropriately coded messages. In the
same way &24) is monitored via (TCl12 and "PA _STRESE MOMITOR/ALC
LOOP", The signals (FILTYP 0--3) and (750,280 from PA FILTERS
andare used for identifving purpcoses by the "MPU".

POWER AMPLIFIER

in
il
=
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o
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The Fower amplifier contains four active stages
total power gain of approx. 42 dB.

The RF =signal from the Exciter passes through the input-atten-
uator, where the gain may be adjusted within a 3 dB range, and
where the gain is reduced by 14 dB when "Low Power” is activa-
ted or i+ a fault should occur in the ALC-loop.

é-14




16

6.2‘8
é6.2.8.1

The signal iz then amplified approx. 23 dB in the Class-A
Driver stages 1 and 2 and approx. 12.5 dB in the Class-AB
push~pull Driver stage 3, before being fed into the +inal
Power Amplifier stage, which also works in Class-AB push-pull,
with a gain of approx. (2.5 dB and the capability of delive-
ring 250 W into a 50 ohm load.

The DC output from the peak—-detector, which monitors the ref-
lected power and output voltage, is connected to the ALC-—circ—
uit on the microprocessor—-board and to the input-attenuator
via the protection-circuit. The input—-power is then reduced
via the ALC~-loop if the reflected power from the load exeeds
approx. 25 W during mismatch conditions.

The Bias stabilizer circuits provide adjustable stabilized
bias voltages from the 5 V source and supplies the bases of
the Class-AB amplifier stages, so that the quiscent currents
may be adjusted. :

The key-circuits give a 24 V stabilized voltage from the 48 V
source, which supplies Driver 1 and 2 and enables the bias
circuits whenever "Key®” is activated.

Thermoswitch SW2 will close and reduce the input power if the
heatsink temperature exeeds 100 deg. C and thermoswitch SWi
will open and remove the supply voltage from Drivers 1, 2 and
3 i¥ the heatsink temperature exeeds 110 deg. C.

P.Aa. FILTERS

P.A. FILTERS, Marine Bands [627]

The filterbank contains & lowpass—filters covering the mariti-
me bands in the frequency range 1.6-27.5 MHz, as shown in the
table below.

Filter no. Passband MHz Stopband MHz Relavs

ABC
1 t.eo- 2.3t 3.1 010
2 2.31- 3.33 4.61 111
3 3.33- 4.80 4.64 1t 060
5 é6.20- 8.95 12.40 1 10
é 12.23-17.465 24.40 011
8 18.78-27.10 37.45 000
0 = off
i = on
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A1l Ffilters are Sth order elliptic LP-filters (cauver—-filters)
with =a series coil qiving an inductive input inpedance on the
harmonice. When loaded with 50 chms the input SWR is less than
i:1.1 and the insertion loss less than 0.2 dB in the passbands
In the stopbands the attenuation is better than 25 dB.

The +Filters are inserted by a system of dual-pole dual-throw
Relays controlled from the Transceiver Control Board éed]as
shown in the table. Other types of +ilterbanke are available,
and the microprocessor selects the corresponding switch pat-
tern by sensing the type code information on 4 lines of the
connector cable. If the cable is disconnected filter no. 8 is
chosen, so that transmission is possible on all frequencies in
case of fault in the switching system.

The ©DC voltage from the output peak-detector, which monitors
voltage and current in the load, is connected to the ALC-cir-
cuit on the Transceiver Control Board[&24]. This voltage is
used for automatic adjustment of cutput power and should be
.0V for an output of 250 W into 50 ohms.

P.A. FILTERS, Continuous Coverage [427)

The filterbank containz 8 lowpass filters covering the freque-
ncy range 1.6-30.0 MHz, as shown in the table below.

Filter no. Passband MHz Stopband MHz Relavs
A BCD
i 1.60- 2,31 2.19 o1 00
z2 2.31- 3.33 4.41 i 110
3 3.233~ 4.80 4,64 1001
0 = off
4 4.80- &.93 7.58 i 000
i = on
5 6.73-10.00 13.85 1 100
& i0.00-14.42 19.95 0110
7 14.42-20.80 £a.80 o 01
g 20.80~-30.00 41.00 o o0aQan
Al filters are 7th order elliptic LFP-filters {cauver—filters)
with & series coil giving an inductive input impedance on the

harmonics. When loaded with 50 cohms the input SWR is less than
1:1.12 and the insertion loss less than 0.25 dB in the pass-
bande. In the stopbands the attenuation is better than 47 dB.

The +ilters are inserted by a svstem of dual pole dual throw
relays controlled Ffrom the Transceiver Control Board[824] as
shown in the table. Type-code information is given via 4 lines
of the connector cable. The function of the cutput peak detec—
tor iz described in section &.2.8.1.

&-16
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S0 OHMS ANTEMMS RELAY [£30)

When the TRF 82508% iz uszed without the Antenna Tuning Unit, =a
50 ochms éAntenna FRelay -~ Bosrd can be incorporated in the TRF
82805, The Antenna Felay iz & fast switching Simplex Relay
({5 msec) permitting ARI-telex on cne 50 chms antenna. The
Relay i=s controlled JFrc:mTSi normally used to cantrol the
Aantenna Tuning Unit. '

ANTERMS TUNING UNIT

The ATU consists of a Tuning Metwork, a Measuring Svstem and a
Microprocessor Part. During the tune =ssquence & & dB Attenua~
tor is switched in to keep the load of the Power aAmplifier at
approz. 50 ohms. The MPU will set up the Tuning MNetwork to gi-

ve the best obtainable SWR, on basis of the measuring syvstem.

The Tuning Metwork comprises Capacitor Bank I, Capacitor Bank
11 and an Inductor Bank. With these it is possible to form
either an L- or & pi- matching network. The capacitor Banks
and the Inductor Bank are built up by binary related capaci-
tors respectively binary related coils. The setting of the
Capacitors and Coils is accomplished by relays.

In the measuring svstem a Directional Coupler extracts infor-
mation about forward and reflected RF-voltages. & 0 deg. Pha-
secomparator detects the phase difference between line and
forward wvoltages, and the result iz fed to the MPU via an
Aamplifier. A P0 deg. Phase-comparator detects the phase diffe-
rence between forward and retlected voltages and the output is
fed to the MPU via an Ampliftier. Two detectors rectify ftorward
and retlected volitages, and feed them to ths MPU to calculate
the SWR. The MPU choses the setting of the tuning netwark, on
basis of the detector inputs. The cutput parts from the MPLU
are lead to the Port Expansions and Relay Drivers to control
the Relavs.

The ATU s fitted with manual tuning switches for the 2182 kHz
manual tune sei-up (see section 7.7>.

Wihen TUNE pulse is received from the Transceiver Unit the

&
firset steps are:

to inhibit keving

to insert the & dB attenuator

to measure and store the reference wvol tages
ot the detsctors

to send & Tune Power Request to the

Transceiver Unit,.
The next s=teps are:

to reset the tuning set-up, 1.e. a&ll
capacitors disconnected and all coils
shortcircuited and byvpassed. The bvpass
relay iz incorporated to lower the
zelfinduction

to measure the antenna impedance.

&-17



Measuring of the antenna impedance involves the two phase-de-
tectors. On basis of the detector ocutputs the MPU will define
the antenna impedance to be in one of four possible impedance
areas. From the %0 deg. phase-detector the MPU determines if
the impedancelZlis less or greater than 50 chms, and from the
0 deg. phase-detector the MPU determines if the antenna is
egither inductive or capacitive. The four possible impedance
areas and corresponding detector input voltages to the MPU are
listed below. The detector wvoltages refer to VUref which is for
both detectors half the supply voltage, i.e. 2.5 V.

{. Inductive or purely resistive: 0 deg. detector (= Uref
12U < 50 ohms: 70 deg. detector > Uref
2. Capacitive: 0 deg. detector » Vref
121 < 50 ohms: 70 deg. detector » Vredf
2. Capacitive: 0 deg. detector > VUref
1zl »= 50 cohms: 90 deg. detector <= Uref¥
4. Inductive or purely resistive: 0 deg. detector (= Uref
121 >= B0 ohms: 70 deg. detector <= Ured

Having located the antenna impedance to be in Area 1| the tu-
ning procedure is:

to increase the capacitance in Capacitor Bank I
until the impedance is purely resistive
{0 deg. detector Z VUred

to measure the admittance.

The admittance ¥V g separated in two areas.

1. ¥ » 0.02 mho: 20 deg. detector » Uredf
2. % <= 0.02 mho: ?0 deg. detector (= Ure¢f
Far ¥ » 0.02 mho: Tuning procedure & & used:

Capacitor Bank 1 is reset. By increasing the inductance in the
Inductor Bank the impedance is transformed to lie as close as
possible to Impedance Area 4 but with the impedance still
being in Area 1. Then the capacitance in Capacitor Bank I is
increased until Area 4 is reached, i.e. %0 deg. detector (=
Uret, and then the inductance is decreased until Impedance
Aarea | ie reached again. This increazsing of capacitance and
decreasing of inductance continues until the ocutput from the O
deg. detector > WUref. The antenna impedance is then transfor-
med within one bhit of resclution to constitute a pure resis-—
tance of 50 cohms, seen from the Power Amplifier.
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The MFU Finally calculates the SWR for the two nearest szet-
tings, choses the best, and the tuning is completed.

For ¥ <= (.08 mho: Tuning Procedure B is used:

Capacitor Bank 1 is reset, and by meanse of Capacitor Bank 11
the impedance is transformed to Impedance Area £, 1.e. 0 deg.
detector » Yref and %70 deg. detector » Uref.

To optimize the efficiency, the MPU calculates the reflection
coefficient p (Ureflected divided by VWiorward’.

14 rho < 0,88, the Tuning FProcedure & 1= used to complete the
tuning. The capacitance of Capacitor Bank Il is retained.

I rho = 0.&6&6, the inductance of the Inductor Bank is increa-
sed until Impedance Area 2 is reached. Then the capacitance of
Capacitor Bank 11 iz decreased until Impedance fArea  is reac—
hed again and so forth until rho < 0.6&6. Mow the Inductor Bank
will be reset and Tuning Frocedure & will take over and fina-

lize the tuning.

14 the antenna impedance iz located to be in Area 2, Tuning
Procedure & is chosen.

1§ the antenna impedance is located to be in Area I the first
steps are:

ta increase the inductance of the Inductor Bank
until the impedance iz purely resistive
{0 deg. detector = Uret)

to measure the admittance Y

to reset the Inductor Bank.

For ¥ > (.02 mho: Tuning Procedure & is used.
Far ¥ <= 0.02 mho: Tuning Procedure B is used.

1§ the antenna impedance is located to be in Area 4, Tuning
Procedure B is used.

MWhen the tuning is completed, Tune Fower Reguest is inhibited,
the Tune Attenuator bvpassed and the ATU s ready for trans-

mitting.

There are & few circuits incorporated in the ATU, not directly
related to the tuning procedure.

£ current transformer zt the antenna cutput terminal is used
for measuring the antenna current. The transformed current iz
rectitied, amplified and used as =ignal for the Antenna Cur-
rent Display in the Control Unit.

To prevent overload of the relavs & curvent sensing transfor-
mer iz incorporated. The output from the current transtormer
iz rectified and fed to an amplifier. The output from this is
led to the ALC circuit in the Transceiver Unit to decrease the
cutput power i+ the maximum permissible current is excesded.

&-1%
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To prevent overheating of the aAntenna Tuning Unit a temperatu-—
re  sensor iz incorporated which at excessive temparatures
commands the Transceiver Unit to reduce the output power by &
dB.

o

The MPU constantly monitors the SWR at the input of the tuner
and if it exceeds approximately 3 the Power Display Annuncia-
tor in the Control Unit starts to fimsh.

As oan option an Antenna Relay Board Eﬁm can be incorporated in
the Antenna Tuning Unit. '

The Antenna Relay is a fast switching Simplex relay permitting
ARG~telex on one antenna. It also contains a dummy-load and
acts as grounding relay, connecting the antenna to ground when
the egquipment iz switched off.

A0 POLWER SUPPLY UNIT

The P 8250 is a combined ACADC Power Supply especially develo-
ped +For powering the TRP 8250 Series. The input power for P
gz50 1= aC, and the cutput is an unregulated 32 V DU woltage.

Where & battery is required as & reserve source of electrical

energy to the radiotelephone equipment, |t can be connected
via the P 8250 power supply. By means of the switch on the
front panel it ie possible to select between AC or Battery

operation.

Primary copnectiops of mains lransfocmer

The primary connections of the mains transformer must be wired
according fto the diagram inside the cover of the unit depen-—
ding on the mainsg voltage.

Euse_ratings

£

Only one Ffuse is used in the svstem, the Mains fuse FZ 1 on

the front panel.

From the Ffactory the P 8250 iz normally delivered wired for
220 WAC, and therefore the fuse mounted is a &6A3 slow type.

The fuse ratings are as follows:

Mains wvol tage Fuse FS |
{uoltl {size 4.3 ¥ 32 mm

11os120 teas t=lowd

el 240 SE53 tslow
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&H.5. i Gutomatic Level Control (aL0H

The TR&MSCEIVER UMIT ha&aan advanced microprocessor controlied
sutomatic lewvel syvstem, which ensuresz that the coptimum power
ie delivered to the ANTERMa TUNING UNIT.

The Tune Sequence, which is initiated either by pressing TUMNE
on  the CONMTROL UMIT front panel or by keving the transmitter
aftter & frequency change has been carried out, iz terminated
by a Cl pulse of full power with a duration of 70 ms.

The signal level &t the output of the TRANSCEIVER UNIT is
messured by means of a voltage and current peak-detector plac—
ed at the ocutput of the P.Aa. FILTER ASSEMBLY a2/ [228) ar [£29)
The detector woltage «%2.0 W at 220 N output pawer} 12 applied
to  the TP:&N‘%EEI“EF‘ LGHTF'LIL E:L!{—;Rb , PLZ-% (FILPE&K), and
compared with the ufput vol tage (8.42 V) of the "SETPOINT
REGISTER" in 1C42-3.2. The error signal ALC is fed to the
RAAEX  SIGHAL  PATH , PLI-12 driving a vwoltage controlled
attenuator placed in e exciter =ignal path.

Finally the @aLC viltage is compared in IC42-5,4 with a ramp
voltage generated by the "ALCHOLD REGISTER" and the correspon-—
ding DAC (ICE24). When the two voltages equals, the ramp is
stopped and switch 1C44-10,11 i=s closed., The ALC voltage is
now  constant generated by the "ALCHOLD REGISTER" and therebw
the gain of the Transmitter Signal Path is independent of the
modulating signal.

When MEDIUM POWER is selected, the %LC ol tage generated by
the "ALCHOLD REGISTER" is increased by 0.93 4. In LOW POWER &
14 dB =zttenuator placed on the POWER AMPLIFIER ASSEMBLY |
controlied by PAATT is activated and the ALC voltage is equal
to the Full Power preset value.

&.5.2 FProtection Circuits
£.5.2.1 Power ampiitier Frotection

. The FPower é@amplifier Protection can be divided into two main
groups, SWR protection and thermal protection.

The SWR protection contains & reflected power and cutput volt-
age detector placed at the cutput of the POWER ~sMPLIFIER ASSE-
MBLY [&24] . The output of the detector (PAPEAK) iz connected to
the TRANSCEIVER CONTROL BOARD [624] , PL2-7 and is OR‘ed togeth-
#ith_the FILPEAK wvoltage from the P.a. FILTER ASSEMELY EEE’
428) or [82%] . Now, _if the SWR at the output of the POWER AMPL

R ASSEMBLY increases during & transmission an error
voltage is generated at IC4z2-1 exceeding the woltage generated
by the "ALCHOLD REGISTER® thereby increasing the ALD wvol tage
and reducing the cocutput power within | ms to a permissible
tevel.,

[
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The ocutput of the reflected power and cutput voltage detector
is alsoc used to make an independent local protection of the
Power Amplifier by activating the 14 dB attenuator i+ the
detector wvoltage exceeds L0 V., This ensures fully protection
ot  the FPower Amplifier 14 the ALC-loop should be faulty or
disconnected. To reset the attenuator it iz necessary to turn
oft the main power of the TRAMSCEIVER in a2 +few seconds.

The thermal protection consists of two thermoswitches mounted
on the heatsink of the FOWER AMPLIFIER ASSEMBLY and an averag-
espeak power detector.

fne thermoswitch i1s activated i+ the heatzink temperaturs
exceeds 100 deg. C. Therebv Jlogical signal TCI fed to the
TR&NSCEIVER  CONTROL BOARD , PLE-5 goes low and the cutput
power is reduced by 5 dB. This is carried ocut by changing the
reference wvoltage From the "SETPOINT REGISTER" to 4.234 VW and
increasing the wvoltage from the "ALCHOLD REGISTER® by (0.82 U
relative to the Full Power preset value.

The other thermoswitch is activated i4 the temperature of the
heatsink exceeds 110 deg. C. In this case the supply voltage
to the preamplifier is cult off.

The average power and the pesk power are compared in IC041-3,2.
I+, in & Full Power itransmission, the average power exceeds
the peak power minus 3 dB, the logical signal at 1C41-1 goes
high. 14 this condition has been present during one minute,
eg.g. by transmitting CW with continuous kev~down or broadcast
mode telex, the output power will be reduced by 3 dB (SETPOINT
yoltage 5.71 W, ALCHOLD voltage increased by 0.54 U relative
to Full Power preset value), The power will recover to Full
Power level when the transmitter has been muted during two
minutes.

To enable Full Power ARG Telex Transmission the system accepts
keying duty-cvcles less than 50 ¥ and modulation rates greaster

than 3 baud without power reduction.
ATU Protection

To protect the ANTENNS TUNING UMNIT against excess current, for
instance if the antenna is shortcircuited , an average current
detector 1& provided., The output of the detector IaNTAVR is
connected to the TRANSCEIVER CONTROL BOARD {624, PL4-14 and is
OR“ed together wit e FILPEAK voltage from the P.&. FILTER
ASSEMBLY [E27) [28] or [é29] . Mow, if the average current exceeds
& A  during & transmission an errvor woltzge iz generated at
IC42-1 exceeding the voltage generated by the *ALCHOLD REGIS-
TER® thereby increasing the ALC voltage and reducing the out-
put power and thereby the average current.
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[

1 the SWR at the input of the ANTENMNA TUNMINMG UNIT exceeds 1:3
Togical signal SMR&R goes high and Power Display Annunciator
on COMNTROL  UMIT front panel starts flashing informing the
operator that =& better- antenna match might be obhtained by

carrying out a new Tune ZSequence.

To prevent overheating of the ANTEMNA TUNING UNIT a temperatu-
re senscor is incorporated. If the internal temperature of the
ANTENNA TUNING UMIT exceeds 85 deg. C, logical signal TCO goes
low and the output power is reduced by 5 dB. (SETPOIMNT voltage
4,346 W, ALCHOLD veltage increased by 0.82 UV relative to Full
Power preset wvaluel.

FReduced Fower-Indication

In case of 5 dB reduced power condition due to thermal protec-
tion the annunciator "Reduced Fower" on the CONTROL UMIT front

panel is 1it.
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APPENDIX 10 CHAPTER 6

50 OHM ATU RELAY [644]

The ATU RELAY is a fast switching simplex relay ( < 5 msec) which in
combination withrequires only one coax cable to be connected between the
TU and the ATU. The RELAY board is mounted inside the ATU and is controlled
by PCB 640 .

-
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