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4.7 Transmit (Talk) Operation

DANGER!
A Every radio, when transmitting, radiates energy into the atmosphere,

therefore:

e Do not operate this radio when the antenna is in an explosive
atmosphere (petroleum fuels, solvents, dust, etc.)! Danger by
generation of sparks.

o NEVER TRANSMIT in vehicles, aircraft or inside buildings with a
rod antenna! This may cause malfunction of the avionics, trigger
the airbag or confuse domestic electronic equipment!

o Never place the antenna such as the antenna gets very close to, or
touching, exposed parts of the body, especially the face, shoulder
or the eyes.

IMPORTANT!
o Please keep radio discipline!

e Transmit only on a clear channel ("CH BUSY" LED OFF).

o Volume is very important. Increasing speaking levels while the lips are
facing the microphone (distance 1" to max. 2") will increase clarity. Talk
slow, make each word a precise and individual entity.

o The radio is equipped with a TX time-out-timer (2 minutes). This is used
to limit the duration of transmissions and to guard against accidental
PTT locking.

. If the display mode shall be changed: Push once or twice the MD-button (4).
. If the USE frequency/channel name shall be changed: refer to paragraph 4.5,

SWITCHING ON - SELECTING FREQUENCY/CHANNEL NAME - VOLUME.

. Transmitting is only possible on a free channel (no communication audible, "CH

BUSY" LED OFF).

. If you have to transmit (e.g. in case of emergency) although the channel is busy, the

Transmit Disabled circuit may be turned OFF by pressing the SQ button (3).

. Press and hold the PTT (Push-To-Talk) key at the mike, or Panel Module (9), or

remote audio console. Then the receiver is switched off and the transmitter is
switched on. The radio is ready to transmit. As long as a PTT key is pressed the
Transmit Indicator at the display appears, and the "PTT" button at the Panel Module
(9) lights red.

. Hold or adjust the microphone near to the lips (one to max. two inches) in order to

reduce environmental noise. Speak loud, slow, clear and at constant loudness.
Make each transmission as brief as possible.

. Release the PTT key to end the transmission and to open the channel for reception;

the Transmit Indicator must disappear, the red "PTT" key-light goes off. Switch
Squelch ON again, if applicable.

. The radio is equipped with a TX time-out-timer (TOT). This is used to limit the

duration of transmissions to two minutes. When the transmitter is keyed
continuously longer than 2 minutes the display of the FSG 90 starts flashing and
transmission is disabled. If you have to make calls longer than 2 minutes
momentarily release the PTT key and press again. The TX time-out-timer starts for
another 2 minutes.

Should the TOT disable the transmitter accidentally (e.g. stuck PTT switch) and you
have to transmit turn radio OFF and ON again. This allows another 2 minutes to
transmit.
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4.8

4.9

4.10

4.1

Storing a new Frequency/Channel Name

In each active operating mode (8.33/25 kHz mode or '25 kHz only' mode) up to 99 non-
volatile channel memories can be user programmed. Channel memories of the non-
active mode remain stored in the background. They are accessible after calling up the
respective mode.

IMPORTANT!
e Free selection of frequencies/channel names and new storing may be
disabled due to Set-Up adjustment (refer to paragraph 5.4.9)!

e Channel memories 1 to 4 are always pre-set and may be used when
called. They can only be changed but not deleted. Ex works and after
Master Reset channel memories 1 to 4 are pre-set with either
118.00 MHz or 118.005 MHz!

e Storage can be initialized in all three display modes.

o The USE frequency/channel name in the upper line of the display can be
stored to any of the 99 channel memories.

Set the frequency or channel name to be stored in the upper line at the display!
Initialize storage by pressing the STO button (2).
The last used channel memory number appears, "CH" flashes.

Select appropriate channel memory number (1 to 99) by turning the F/CH knob (8).
On a free memory channel an "F" appears before "CH" and the memory number.

5. To enter the new frequency/channel name push the STO-button (2). The

frequency/channel name will be stored under the selected channel memory number.
A previously stored frequency/ channel name will be overwritten.

HwWDN =

Recall of stored frequencies/channel nhames:
1. By pushing once or twice the MD-button (4) select the CHANNEL mode.

2. By rotating the F/ICH knob (8) set appropriate channel memory number with its
associated frequency/channel name at the display. Only channel numbers that have
been programmed before will appear.

3. Now the radio operates on that frequency/channel name indicated at the display.

Lighting the Frequency Display

Lighting the frequency display (5) is activated by pressing the "DISPLAY ILLUM." push-
button (13) of the Panel Module.

Pressing again the push-button turns OFF the display illumination.

Turning OFF the Panel Module

Always turn OFF the complete unit after use by rotating the ON/OFF-VOL switch (1) to the
fully ccw position to prevent unnecessary drain of the battery.

NO light or display should be visible!
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4.12 Voice Recorder Operation

Independent from SET-UP adjustments or position of ON/OFF-VOL control the Audio
Output level during receive and transmit at contact 1 of socket "VOICE REC." is ca.
0.5V.

Make sure the voice recorder is connected according to manufacturer's specification and
ready to operate.

Whenever communication takes place (either transmit or receive) a relay is energized
and should start the voice recorder. Also audio output is supplied via connector "VOICE
REC.", contact 1. This is indicated by a lighting "CH BUSY" LED at the front panel.
Adjust recording level of the recorder, if necessary.

At the end of a transmission or reception the voice recorder should stop automatically!

IMPORTANT!
O o If the transceiver's automatic Squelch circuit is switched OFF (basic
receiver noise audible) the voice recorder is continuously
operating!

413 Siting

The radio operates in the VHF frequency band, which is a Line-Of-Sight (LOS)
frequency; therefore, siting of the antenna greatly affects its operating range. The
longest range is normally obtained when a direct LOS is maintained between the radios.
Use of hilltop, tower or roof locations will increase the LOS range. Location in valleys
with intervening hills, behind vehicles or buildings or in dense woods may reduce or
prevent communications. If possible, avoid antenna locations near electrical interference
sources, such as computers, power and telephone lines, radar, welders and electrical
generators.
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4.14 Functional Checks

If the Panel Module together with a transceiver FSG 90 does not operate correctly, check
the following:

Is the required frequency/channel name visible in the upper line of the display?
Adjust required frequency/channel name!

Is battery supply sufficient? Observe Supply Indicator particularly during transmit, at
least one segment must be shown! If applicable, press LED indicator of Battery
Power Supply particularly during transmit, at least two LEDs must light up!

Weak RX signal? Push SQ button = switch OFF squelch circuit!

Weak TX signal? Check microphone, microphone Set-Up, radio, or antenna system!
Is the voice volume too low? Speak loud and clear while the lips are facing the
microphone!

Make sure the antenna is vertically positioned and is not screened by nearby placed
metallic objects or buildings.

Singing during transmit? Adjust Sidetone more quietly; put on headset; keep
microphone in another position!

Rattles when receiving? Metal propellers between transmitting airborne radio
antenna and ground station antenna!

Called station hears carrier, but no voice? Check microphone and contacts on
microphone jack!

Noisy - distorted - garbled? Suppress electrical interference of motorized aircraft or
vehicle (generator, regulator), check antenna system; check antenna-, microphone-
and radio- connector for proper seat! Change location!

Flashing display, transmitter switches off itself? PTT key sticks! Check PTT key and
cables. Transmitter was keyed longer than 2 minutes. Release PTT key, normal
operating is possible again.

In case of emergency turn radio OFF and switch ON again, permits another two
minutes to transmit.

In case of doubt, compare operation of the transceiver with another transceiver on the
same location or call another station. If service is necessary please consult your
authorized dealer or an approved avionics workshop.
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Section5 SET-UP PROCEDURE

This section contains a description of the SET-UP procedure to be carried out only once
by an experienced avionics technician. To carry out the SET-UP procedure the radio
must be installed into the Panel Module - completely wired and ready to use.

IMPORTANT!

e The FSG 90(X) is factory pre-set for check and testing purposes. To
achieve maximum performance it is therefore absolutely necessary to
optimize the radio and to adapt the accessories used.

e To carry out the Set-Up the radio must be ready for operation (antenna
connected, power supply OK, operational microphone/s, headset/s).

o [f headsets are used turn its volume control to maximum, if applicable.

o All frequencies, channel names, channel memory numbers etc., shown in
the following illustrations, are examples!

DANGER!
e During SET-UP procedure the radio is partly unable to work. The
radio can neither receive nor transmit!

The following settings can be selected or adjusted (order):

1. iq,“EL Adjusting the automatic squelch threshold

2. | fiero Adjusting the microphone sensitivity

3. | inkco| Adjusting the Intercom volume (headset)

4. |15tk Adjusting the Transmit Sidetone volume (headset)

5 PhanE | Adjusting the headset volume (during receive, independent from
' speaker volume)

6 GEE Selecting '25 kHz only' channel spacing or combined 8.33 kHz / 25 kHz
' 833 | channel spacing (confirmation with STO starts new mode at once).

7. ,3'}_1352 Deleting occupied channel memories (one after the other)

8. | AF-E Selecting AF External via loudspeaker ON (1) or OFF (0).

9. | FrE% | selecting'CHANNEL MODE' only (1) or 'Free Channel Selection' (0)

10. b}LE[ Selecting 'TX disabled' ON (1) or OFF (0) during receive

11. | 3Eru | Service, ON (1) or OFF (0)

12. | BFEE | Optional module, ON (1) or OFF (0)

13 pRss | Entering a password: protects against unauthorized changes of the radio
' 8008 | parameters.
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5.1 Calling SET-UP without password
Calling the SET-UP procedure without password is possible:
a) at ex works radios FSG 90(X), or

b) at radios which are reset to a factory basic setting (refer to paragraph 5.4.14,
RESET), or

c) at radios which are not protected by a password against unauthorized changes of the
Set-Up adjustments.
e Turn OFF the radio (ON/OFF-VOL knob fully ccw).
e PUSH AND HOLD both MD and STO buttons, then turn ON the radio (rotate
ON/OFF-VOL knob clockwise, approximately mid position).
¢ All segments of the display appear for a short moment then the display gets blank.
o Release the buttons.
T o After releasing the buttons the display shows in the upper line
SEEY I FgLang alternately »FSG90« and »SET-UP«.
| o If there is no activity for 60 seconds the radio will return to the
' mode used before.
e Momentarily pushing the MD button once will open the Set-Up
menu to adjust the squelch threshold.
¢ Repeatedly pushing the MD button will open all other Set-Up
menus in the order described before.

5.2 Calling SET-UP with password

Calling the SET-UP procedure with password must be carried out at radios which are
protected by a password against unauthorized changes of the Set-Up adjustments.

e Turn OFF the radio (ON/OFF-VOL knob fully ccw).

e PUSH AND HOLD both MD and STO buttons, then turn ON the radio (rotate
ON/OFF-VOL knob clockwise, approximately mid position).

¢ All segments of the display appear for a short moment then the display gets blank.
¢ Release the buttons.

| o After releasing the buttons the display shows in the upper line
FS5En CELHB alternately »FSG90« and »SET-UP, in the lower line 5 dashes.
""" ENrrEe ¢ If there is no activity for 60 seconds the radio will return to the

mode used before.

¢ With the FICH knob set the first digit of your password (the first
dash changes to digit). Confirm the first digit by pushing the FICH
knob. The second digit is ready to be adjusted.

o With the FICH knob set the second digit of your password (the
second dash changes to digit). Confirm the second digit by
pushing the F/CH knob.

o Continue till all five digits of your password are entered.

e Confirm the last digit input by pushing the STO button. This will
open the Set-Up menu to adjust the squelch threshold.
Repeatedly pushing the MD button will open all other Set-Up
menus in the order described before.

e Entering a wrong password will return the Set-Up to the initial
status (5 dashes).

o After the fourth attempt to open the Set-Up with a wrong
password the radio returns to the operating mode used before
trying to open the Set-Up. The FSG 90(X) is operational.
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5.3 Interrupt the SET-UP procedure
The SET-UP procedure may be interrupted any time:

e Usually by turning OFF the power (ON/OFF-VOL knob fully ccw). All changed and
individually stored adjustments (by pushing the STO button) are permanently stored
and effective after turning ON the radio again.

e or by pushing the Transfer button ({}). The radio returns to the operating mode used
before. All changed and individually stored adjustments up to now (by pushing the
STO button) are permanently stored and effective.

5.4 SET-UP procedure

IMPORTANT!
ﬂ e The settings can be done in any order!

o Repeatedly pushing the MD button opens the menus step by step.

e Only settings confirmed by finally pushing the STO key are permanently
stored and effective.

o When pushing the STO button the upper segment of the Onboard supply
indicator will light up to confirm storage visually.

5.4.1 Adjusting the automatic squelch threshold

The display shows in the upper line alternately »SET« and

5 qUEL »SQUELL, in the lower line »LO«, »MED1«, »MED2« or »Hl«.
] Adjust by rotating the F/CH knob the squelch threshold as required.
Jd The lower line shows:

LO ca. 1,0 yV/-107 dBm (Standard setting)
MED1 ca. 2,5uV/-99 dBm

MED2 ca. 5,0 yv/-93 dBm

HI ca. 8,0 yV /-89 dBm (this setting exceeds the

required minimum sensitivity, adjust only for
test purposes at very strong interference  levels!)

e Confirm your adjustment by pushing the STO button!

¢ If you want to carry on with the SET-UP procedure push once or
repeatedly the MD button till the desired menu appears.

5.4.2 Adjusting the microphone sensitivity (Dynamic or amplified/carbon
microphones)

IMPORTANT!
0 e This adjustment is important particularly when FSG 90(X) is used in noisy
environment:
Select a free frequency/channel name (no communication audible). Then
call the SET-UP procedure.

o During this adjustment the transmitter is keyed. Carry out adjustment
quickly!

e Up to two microphones of the same type may be connected parallel to
the mic input (dynamic type at the front socket "HEADPHONE/MIC/PTT",
amplified/carbon type at the rear side socket "AUX. CONTROL" of the
Panel Module).

o Parallel operated microphones must have the same specifications.

e This adjustment has to be repeated when changing microphones (brand,
type or number)
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5.4.3

The display shows in the upper line alternately »SET« and

»MICRO«.

e ONLY FOR ENGINE POWERED AIRPLANES OR VEHICLES:
RUN THE ENGINE IN IDLE.

Press and hold the PTT key. Talk in a loud, clear voice with the

microphone one or two inches from your lips.

While talking the microphone level is measured. By turning the F/ICH

knob left or right set the upper dash line to three to four segments

(the lower dash line shows only informative the actual range).

Release the PTT key and stop talking.

¢ IF APPLICABLE - RUN THE ENGINE IN CRUISING SPEED:

Press and hold the PTT key for at least 5 seconds, do not talk!

The upper dash line should show not more than one segment.

If the display shows more than one segment the mic input is too

sensitive. Repeat adjustment with less sensitivity (only two to three

segments visible when talking).

¢ Confirm your adjustment by pushing the STO button!

¢ If you want to carry on with the SET-UP procedure push once or
repeatedly the MD button till the desired menu appears.

Adjusting the Intercom volume

inkco

544

NOT APPLICABLE WHEN FSG 90(X) IS OPERATED IN A PANEL
MODULE.

Adjusting the Sidetone volume

Sidetone audible during transmit is only possible via headphones (if

[ ] IMPORTANT!
[ ]

e During this adjustment the transmitter is active. Carry out adjustment

15 {dE

applicable set maximum volume at the headset)

quickly!
The microphone(s) sensitivity has to be adjusted properly (refer to
paragraph 5.4.2)

The display shows in the upper line alternately »SET« and »SIDE«.

Press and hold PTT key, Talk in a loud, clear voice with the

microphone one or two inches from your lips.

While talking adjust with the F/CH knob a convenient headphone

volume. The segments show the actual range. If more than four

segments are shown overmodulation occurs.

Release PTT key.

¢ Confirm your adjustment by pushing the STO button!

¢ If you want to carry on with the SET-UP procedure push once or
repeatedly the MD button till the desired menu appears.
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5.4.5 Adjusting the headset volume

IMPORTANT!
e Receiving is possible via built-in loudspeaker and headphone.

First set with the ON/OFF-VOL knob loudspeaker volume to a convenient
level, then adjust with the Set-Up procedure a suitable headphone
volume.

PhonE

The display shows in the upper line alternately »SET« and
»PHONE«.

With the speaker noise or communication is audible.

With the ON/OFF-VOL knob set speaker output to a convenient level,
leave ON/OFF-VOL knob as it is.

Put on headphone.

By rotating the F/CH knob adjust headphone level to a suitable

volume. The dashes show the range.

If the adjustment range is not sufficient increase or decrease with the

ON/OFF-VOL knob.

¢ Confirm your adjustment by pushing the STO button!

o If you want to carry on with the SET-UP procedure push once or
repeatedly the MD button till the desired menu appears.

5.4.6 Selecting '25 kHz only' or combined 8.33/25 kHz channel spacing

ﬂ IMPORTANT!
[}
to National Regulations!

Selecting either 8.33/25 kHz or '25 kHz only' may be necessary due

SEE
25

The display shows flashing in the upper line »SET,

in the lower line either »25« or »8.33«.

By rotating the F/ICH knob select the required channel spacing:
»25« ='25 kHz only' channel spacing

SEE
B33

»8.33« = combined 8.33 and 25 kHz channel spacing.

IMPORTANT!
e Confirm the new channel spacing by pushing the STO button! The

selected channel spacing becomes active and simultaneously SET-UP
procedure will automatically closed down.

The radio returns to the last used operating mode and the settings
confirmed with the STO button became effective.

If you want to carry on with the SET-UP procedure call again SET-UP.
Push once or repeatedly the MD button till the required menu appears.
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5.4.7 Deleting occupied channel memories

IMPORTANT!
ﬂ e Only channel memory numbers from 5 ... 99 can be deleted. Channel
memories 1 to 4 can only be overwritten.
e On an occupied channel memory the channel memory number is
displayed in the upper line, the associated frequency/channel name in
the lower line.

e On a free channel memory the channel memory number is displayed in
the upper line, the lower line shows »FREE«.

EXAMPLE:
The display shows in the upper line alternately »CLR 05« and
»CH 05« and in the lower line the associated frequency.

EXAMPLE: Channel memory number »39« (with the channel
name 132.765) should be deleted.
ch 49 )

By rotating the F/CH knob adjust the channel memory number »39«
(3 E'. b5 at the display.

If this channel memory should really be deleted confirm by pushing
C ,.' 39 the STO button. In the lower line the frequency/channel name
disappears, it appears »FREE«.

o If further memory channels should be deleted adjust with the

5.4.8

F/CH knob the channel memory number concerned and delete
each by pushing the STO button.

¢ |f you want to carry on with the SET-UP procedure push once or
repeatedly the MD button till the desired menu appears.

Selecting AF EXTERNAL (ON/OFF)

NOT APPLICABLE WHEN FSG 90(X) IS OPERATED IN A PANEL

HJ: L E MODULE.

5.4.9

Selecting '"CHANNEL MODE ONLY' or 'FREE CHANNEL SELECTION'

IMPORTANT!

0 e For certain applications (usually ground operation only) free selection of
all frequencies by the operator may be restricted. Then transmitting and
receiving is only possible in the CHANNEL MODE, pre-programmed
before by authorized personnel.

The display shows in the upper line alternately »SET« and »FREQ«,

F r E q in the lower line »0« or »1«.
. Adjust by rotating the FICH knob lower line to "0" or "1".
(

0 = Standard operation, no restriction, free frequency/channel

name selection.
1= CHANNEL MODE only, no other frequencies/channel
names adjustable by operator.
e Confirm your adjustment by pushing the STO button!
e Carry on with the SET-UP procedure by pushing once or
repeatedly the MD button till the desired menu appears.
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5.4.10 Selecting 'TX disabled' during receive (ON/OFF)

IMPORTANT!
ﬂ o Whenever 'TX disabled' is ON and squelch is ON transmitting is disabled
as long as the frequency/channel name is busy (communication audible).
In addition TX Sidetone is OFF.

o Whenever the squelch is OFF the 'TX disabled' is OFF and transmitting is
possible even on a busy channel.

The display shows in the upper line alternately »SET« and »BLOC«,
bl r in the lower line »0« or »1«.
l" L Adjust by rotating the F/CH knob the lower line to »0« or »1«.
( 0= 'TXdisabled' is OFF. Transmitting is always possible,
even on a busy channel.
1= "TX disabled' is ON. With squelch ON transmitting is only
possible on a free channel.
e Confirm your adjustment by pushing the STO button!
e Carry on with the SET-UP procedure by pushing once or
repeatedly the MD button till the desired menu appears.

5.4.11 Service (ON/OFF)

IMPORTANT!
o For approved Avionics Shops only!

The display shows in the upper line alternately »SET« and »SERV«,

5 E ru in the lower line »0«.
p 0 = STANDARD MODE, Service OFF.
L ¢ If required, confirm adjustment by pushing the STO button!
e Carry on with the SET-UP procedure by pushing the MD button.

5.4.12 Optional module (ON/OFF)
IMPORTANT!
ﬂ e In this radio without function.

The display shows in the upper line alternately »SET« and »OPTl,

I'IFIE ( in the lower line »0«.
'-'n ( 0= STANDARD MODE, Optional module OFF.
(] e Carry on with the SET-UP procedure by pushing the MD button.
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5.4.13 Entering a password

IMPORTANT!

ﬂ o When the SET-UP of your radio is protected by a password it cannot be
changed by any unauthorized persons without knowledge of the
password.

e Your password consists of five digits!

5.4.14 Reset

="

The display shows in the upper line alternately »SET« and »PASS«,

in the lower line »00000«.

If you don't want to enter a password and your SET-UP procedure is

finished leave the SET-UP menu by pushing the TRANSFER ($)

button, or turn OFF the radio (ON/OFF-VOL knob).

If you want to enter a password proceed as follows:

Rotate the F/ICH knob. Adjust the first digit (0 .... 9). Confirm the first

digit by pushing the FICH knob.

Adjust the second digit of your password by rotating the F/CH knob.

Confirm again by pushing the F/ICH knob.

The third digit is ready now. Continue as described above for the

third, fourth and fifth digit.

Make sure the complete password corresponds to your idea.

e Confirm the password by pushing the STO button!

¢ From now on a new SET-UP may be called only after entering
the password first!

CAUTION!
Every RESET to the factory setting

o deletes all your pre-set memory channels 5 to 99 (in both 8.33/
25 kHz and 25 kHz only mode)! Memory channels 1 - 4 get
programmed with 118.00 or 118.005 respectively,

o deletes your password,

o delete all your individual SET-UP adjustments!
To reset all adjustments proceed as follows:

Turn OFF the radio (ON/OFF-VOL knob fully ccw).

PUSH AND HOLD simultaneously the buttons MD, STO and SQ, then turn ON

the radio (rotate ON/OFF-VOL knob clockwise, approximately mid position).
All segments of the display appear for a short moment then the display gets blank.
Release the buttons.

i ESEL

After releasing the three buttons the display shows in the upper line
alternately »SET« and »RESET, in the lower line »0«.

If there is no activity for 60 seconds the radio will return to the mode
used before.

With the FICH knob set lower line to "1".

Confirm RESET by pushing the STO button.

The upper segment of the Onboard Supply Indicator will light up
momentarily.

e The VHF radio FSG 90(X) is now operable in the factory setting.
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section6 ICAO FREQUENCY / CHANNEL NAME ASSIGNMENT IN
THE COMBINED 8.33 KHz / 25 KHz OPERATION

The following table shows transmit and receive frequency, the respective channel
spacing and the associated display of the FSG 90 in the range from 118.000 MHz to
118.1000 MHz.

This assignment also applies of course to all other frequencies between 118.1000 MHz
and 136.9750 MHz.

Channel frequency . 8.33/25 kHz Mode_ 25 kHz Mode_
(MHz) Channel Spacing (kHz) C_hannel Name = . Frequency =
Display at FSG 90 Display at FSG 90
118.0000 25 118.000 118.00
118.0000 8.33 118.005
118.0083 8.33 118.010
118.0166 8.33 118.015
118.0250 25 118.025 118.02
118.0250 8.33 118.030
118.0333 8.33 118.035
118.0416 8.33 118.040
118.0500 25 118.050 118.05
118.0500 8.33 118.055
118.0583 8.33 118.060
118.0666 8.33 118.065
118.0750 25 118.075 118.07
118.0750 8.33 118.080
118.0833 8.33 118.085
118.0916 8.33 118.090
118.1000 25 118.100 118.10
118.1000 8.33 118.105
etc. etc. etc. etc.
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SEcTIoN7? TECHNICAL SUMMARY

Panel Module plus 6 Watt Dual Mode FSG 90 or 10 W FSG 90-H1

7.1  General
Frequency Range

Number of Channels

Transmitter Output FSG 90

Transmitter Output FSG 90-H1
Receiver Sensitivity, m = 30%/

1 kHz
Frequency Accuracy

AF Output (K = 10%)
Nominal Voltage Transceiver

External Battery
Battery Charging
Power Consumption

Duty Cycle
Operating Temperature
Dimensions incl. transceiver

Weight
ADDITIONAL FEATURES

Sockets to connect

Lighting of frequency display
Fusing on control p.c. board

118.000 MHz ... 136.975 MHz, 8.33 and/or 25 kHz
increments

2,278 in the combined 8.33/25 kHz channel spacing, free
selectable, or
760 in the '25 kHz only' channel spacing, free selectable

>6 Watt /50 Q; ca. 20 W PEP at 13.75 Vdc
> 10 Watt/ 50 Q; ca. 30 W PEP at 14.0 Vdc
< 2.0 yV EMF /<107 dBm / 50 Ohms for 6 dB (S+N/N)

<+ 1ppmat0°C ... +40°C,
<+ 1.5 ppm at-20°C ... +55°C
> 2 Watts into 8 Ohms and > 100 mW into 600 Ohms
11 ... 16.5 Vdc, Emergency 10 ... 11 Vdc
less 9 Vdc automatic disabling
Sealed lead accumulator, 12 Vdc / 6.5 Ah, or similar
By external 12 VVdc Battery Charger
Stand-by: 80 mA (typical)
Receive (Voice): less than 1A

Transmit (Voice): less than 2.5A (10W: 3.5A)
Lighting and Supply Check: 20 mA additional

max. 2 min Transmit (time-out-timer)

-20°C ... +55°C / +70°C

Width: 213.2 mm, height: 128.5 mm, depth behind panel:
200 mm, allow at least 40 mm for wiring.

1.7kg/3.751b

99 user-programmable, non-volatile channel memories;
true sidetone via headphone; TX time-out-timer; TX
disabled when channel busy.

PTT key, "Channel Busy" indicator, built-in loudspeaker,
speaker switch, illumination switch.

External battery charger, external 12 VVdc power supply,
Voice recorder, dynamic microphone, standard carbon

microphone, Push-to-talk key, headphone, headset, 50
Ohms antenna,

By two LEDs, built-in

DC: 3.0 amps, time-lag, self-healing

IMPORTANT!
e The transceiver FSG 90(X) together with a Panel Module may only be used

after permission by the respective authorities.
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7.2 Approvals, apply for Transceiver FSG 90

Ground Operation (Regulatory Authority
For Telecommunications and Posts)

“EC Type-Examination Certificate” no. B132705J, and
"TYPE-EXAMINATION CERTIFICATE” no. A132937J“

Ground Operation (DFS)

No. B-7850/97

Requirements for ground operated radios

Reg TP 321 2V 039 (issue March 1998)

ETSI ETS 300 676 (8.33 kHz CH spacing, ground
operation)

DIN /1SO 6737-1 (12 Vdc Vehicle Power System)

Airborne Radio (Regulatory Authority For
Telecommunications and Posts)

“EC Type-Examination Certificate” no. B132705J, and
"TYPE-EXAMINATION CERTIFICATE” no. A132937J

Airborne Radio (Regulatory Authority For
Telecommunications and Posts, and LBA)

Reg TP 321 ZV 034 (issue July 1998)
EUROCAE ED-23B:

Receiver Class C 25 kHz spacing CLIMAX
operation, and

Receiver Class E 8,33 kHz spacing

Transmitter Class 4 100 NM with 25 kHz spacing,
and

Transmitter Class 6 100 NM with 8.33 kHz spacing
Environmental Requirements EUROCAE ED-14C / RTCA
DO-160C:

Categories D1-AA(BMN)XXXXXXZBBBATZXXXX

JTSO-Authorization (LBA, airborne)

JTSO-2C37e and JTSO-2C38e
No. LBA.O.10.911/98 JTSO

Software

EUROCAE ED-12B / RTCA DO-178B, Level D

7.3

Detailed Receiver Characteristics

Receiver Type

Dual Superhet

IF Frequencies

First IF 10.0 MHz, second IF 455 kHz, high injection

Sensitivity (m = 30% / 1,000 Hz)

<2 uV EMF (£ -107 dBm/50 Q) for 6 dB S+N/N

Selectivity

a) Reference level m = 60%/1,000 Hz for
12 dB SINAD

b) Interference level m = 60%/400 Hz
(additional)

Condition: 1 kHz SINAD decreased from 12 dB to 6 dB

<6dB for 8 kHz (25 kHz CH spacing)
=60 dB for +17 kHz (25 kHz CH spacing)
=270dB for £25kHz (25 kHz CH spacing)
<6dB for +3 kHz (8,33 kHz CH spacing)
>60dB for +£7.37kHz (8,33 kHz CH spacing)

Squelch Type

Automatic (FM/AM), adjustable (SET-UP); manual
override.

AGC Characteristic

<6 dB, 2 yv EMF (-107 dBm) ... 2V EMF (+13 dBm/50 Q),
m = 30%/1,000 Hz

AGC Delay (RX)

< 0.1 sec, 200 mV EMF (-1 dBm) ... 2 yV EMF (-107 dBm /
50 Q), m = 30%/1,000 Hz)

AGC Recovery after TX

< 0.1 sec at 10 yV EMF (-93 dBm /50 Q), after TX end

Transfer time TX / RX

< 50 msec

Modulation distortion (AF Processor OFF)

<£10%, 350 ... 2,500 Hz (m = 85%)
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Audio Frequency Response / AF Fidelity

<+2dB and -4 dB, 350 ... 2,500 Hz, 25 kHz and 8.33 kHz
CH spacing

= -20 dB, 4,000 Hz, 25 kHz CH spacing (Climax Offset
Operation)

Audio Frequency AGC

£1.5dB, m=30% ... 90%

Nominal AF Output (Speaker)

>4 Watt/4 Q, or =8 Watt/2 Q (at 13.75 Vdc)
>1.5Watt/4 Q (at 10 Vdc)

Nominal AF Output (Phone)

=100 mW /600 Q (at 13.75 Vdc)
=50 mW /600 Q (at 10 Vdc)

AF Noise Level

=40 dB, m = 30%/1,000 Hz
200 pV EMF (-67 dBm/50 Q) ... 10 mV EMF (-33 dBm/
50 Q)

AF External Input

< 1 Volt into 600 Q for rated AF output (13.75 Vdc supply)

Spurious Response

=10 mV EMF (-33 dBm), m = 30%/1 kHz, for S+N/N <

6 dB

a) 108 - 156 MHz (of any Test Channel < + 8 kHz), at
other than the assigned channel and the adjacent
channels

b) 50 kHz — 1,215 MHz (except 108 - 156 MHz)

Cross Modulation (AF Processor OFF)

Max. AF output level = 10 dB below nominal AF output

level:

a) Wanted signal 20 yV EMF (-87 dBm) ... 500 pV EMF (-
59 dBm/50 Q), unmodulated at RX frequency,
additional

b) Unwanted signal 10 mV EMF (-33 dBm), m =
30%/1,000 Hz, frequency 100 - 156 MHz (frequency < *
2 RX channels)

Intermodulation (AF Processor OFF)

< 6 dB AF Quieting (-5 dBm/50 Q, 87.5 — 107.9 MHz), 2
signals

Desensitization

Wanted signal 20 yV EMF (-87 dBm), m = 30%/1,000 Hz,
at RX frequency, for S+N/N = 6 dB, in the presence of
Unwanted signal A 10 mV EMF (-33 dBm/50 Q),
unmodulated, frequency 108 ... 156 MHz, except used CH,
but includes 21 RX CH, or

Unwanted signal B 200 mV EMF (-7 dBm/50 Q); minimum
10 mV EMF (-87 dBm), unmodulated, frequency 50 kHz —
1,215 MHz, except 87.5 MHz ... 156 MHz, or

Unwanted signal C 250 mV EMF (-5 dBm), unmodulated,
frequency 87.5 ... 107.9 MHz

Receiver Spurious Emission

<400 pW /-64 dBm (50 kHz ... 1,215 MHz)

Channel Selection Time

< 0.4 sec, AF level within 3 dB, max. 99 Channel memories

Receiver Muting, Squelch (CLIMAX)

Simultaneous input at RX frequency:

a) Wanted Signal A: 10 yV EMF (-93 dBm) +8 kHz (m =
30%/1,000 Hz), Squelch is open.

b) Unwanted Signal B: More than 24 pyV EMF (-85 dBm),
m = 30% / 1,000 Hz, vary this frequency slowly from -8
kHz to +4 kHz. Squelch must remain open.
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7.4 Detailed Transmitter Characteristics

FSG 90: Nominal TX RF Output Power
(normal operation)

=6 Watt/ 50 Q (carrier), 2 20 Watt PEP, @ 13.75 Vdc

FSG 90: Nominal TX RF Output Power
(emergency operation)

= 1.5 Watt /50 Q (carrier) @ 10 Vdc supply

FSG 90-H1: Nominal TX RF Output Power
(normal operation)

=10 Watt / 50 Q (carrier), = 30 Watt PEP, @ 14.0 Vdc

FSG 90-H1: Nominal TX RF Output Power
(emergency operation)

= 3.5 Watt/ 50 Q (carrier) @ 10 Vdc supply

TX Duty Cycle

1:4 (1 minute TX/ 4 minutes RX)

TX Time Out Timer

After 2 minutes continuous TX. Transmitter is unkeyed
automatically and the radio display flashes as a warning.

Modulation

Amplitude modulation, AM (A3E)

Depth of Modulation

= 75% (Voice processor with dynamic compression)

Modulation Distortion

£10% (m =70% /1,000 Hz)
£15% (m=70% /350 ... 2,500 Hz)

Modulation Audio Frequency Response

< +2dB and -4 dB (350 ... 2,500 Hz)

Modulation AF Input for m = 70%

Dynamic Microphone: < 0.5 ... 10 mV symmetrical,
sensitivity adjustable in SET-UP.

Amplified/Carbon Microphone: < 80 ... 500 mV
unsymmetrical, sensitivity adjustable in SET-UP.

True Transmit Sidetone (derived from
modulated TX RF signal)

=100 mW /600 Q (at 13.75 Vdc supply),
=50 mW /600 Q (at 10 Vdc), volume adjustable in SET-
UP, independent from speaker volume

Carrier Noise Level

=245 dB (m = 70%/1,000 Hz)

Emission of RF Energy (= 1000 MHz)

< 0,25 yW (-36 dBm) /71 dB uV /3.54 mV /50 Q

<4 nW (-54 dBm) / 53 dB puV / 446 uVv /50 Q, from 47 ...
68,87.5 ... 137, 162 ... 244, 328 ... 336, 470 ... 862 MHz

Emission of RF Energy (= 1000 MHz)

<1TuYW /< -30dBm/ < 77dBpuvV/ < 7mV /50 Q

Transmitter Spectrum Mask

Max. +2 /-4 dB at 350 ... 2,500 Hz modulation (8.33 kHz
spacing)

=45 dB at 3,200 Hz modulation (8.33 kHz spacing)

=260 dB at = 5,000 Hz modulation (8,33 kHz spacing)

Channel Selection Time

<0.5sec

Frequency Tolerance

<1 ppm (0°C ... + 40°C / 32°F ... 104°F),
< 1.5 ppm (-20°C ... + 55°C / -4°F ... + 131°F)

Unwanted FM (Frequency modulation)

<1.0kHzatm=70% /1,000 Hz

TX Intermodulation

=45 dB

Antenna Mismatching

VSWR < 3: 1, normal operation

At VSWR 3 : 1 the requirements for modulation distortion,
spurious and harmonics output as well as frequency
stability are met. In addition, the RF output is =40 % /

= 2.4 Watt into 50 Q at 13.75 Vdc.

At VSWR < 5 : 1 still functional.
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7.5 Environmental Performance Classification

Compliance measurements according to EUROCAE ED-14C / RTCA DO-160 C were
performed and the following Environmental Categories fulfilled.

Environmental Conditions I:I)EOD-1164(§:C Description of conducted tests Category
Temperature and Altitude 4.0 Equipment tested to category D1
e Low Temperature 451 Operation -20°C (-4°F)
Storage -55°C (-67°F)
e High Temperature 452 |Operation +55°C (131°F)
Storage +85°C (185°F)
¢ in-flight Loss of Cooling 453 | No auxiliary cooling required -
e Low Pressure (Altitude) 46.1 50,000 ft /15,240 m
o Decompression 46.2 No test required in category D1
e High Pressure 46.3 | No testrequired in category D1
Temperature Variation 5.0 10°Q/min (18°F/min), A
Equipment tested to category
Humidity 6.0 Equipment tested to category
Shock 7.0 Equipment tested to
e Operational shocks 7.2 69
e Crash safety 7.3 159
Vibration 8.0 Equipment tested to category BMN
Explosion 9.0 No test required X
Waterproofness 10.0 No test required X
Fluids Susceptibility 11.0 No test required X
Sand and Dust 12.0 No test required X
Fungus 13.0 No test required X
Salt Spray 14.0 No test required X
Magnetic Effect 15.0 <13 cm/1°, Equipment tested to z
category
Power Input 16.0 Equipment tested to category B
Voltage Spike 17.0 Equipment tested to category B
Audio Frequency Susceptibility 18.0 Equipment tested to category B
Induced Signal Susceptibility 19.0 Equipment tested to category A
Radio Frequency Susceptibility 20.0 Equipment tested to category T
Radio Frequency Emission 21.0 Equipment tested to category V4
Lightning Induced Susceptibility 22.0 No test required X
Lightning effects 23.0 No test required X
Icing 24.0 No test required X
Other Test - No test required X
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BUNDESREPUBLIK DEUTSCHLAND
LUFTFAHRT-BUNDESAMT

a member of

JOINT AVIATION AUTHORITIES

JOINT TECHNICAL STANDARD ORDER (JTSO) AUTHORISATION

Pursuant to the National Regulations for the time being in force and subject to the conditions
specified below, the National Aviation Authority Luftfahrt-Bundesamt in accordance with the
JAA Procedures for JTSO Authorisation hereby grants

Walter Dittel GmbH

Luftfahrtgeratebau
D-86899 Landsberg/Lech

POA No. LBA.G.0100

a JTSO AUTHORISATION
No. LBA.O.10.911/98 JTSO

according to JAR-21, Subpart O and JAR-TSO,
JTSO-2C37e and JTSO-2C38e

for

8,33kHz and 25kHz 6W/10W VHF Communications Transceiver Families
FSG 90(X) and FSG 90(X)-H1
DDP No. 031.00

CONDITIONS:

1. The JTSO Authorisation Holder is only authorised to identify an article with this JTSO
marking whilst remaining in compliance with the conditions for the issue of this Authori-
sation.

2. This AUTHORISATION shall remain valid until surrendered, withdrawn or otherwise ter-
minated.

Date of issue: 27.10.1999

Hentschel
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Panel Module
W. Dittel GmbH fits all 24" FSG 90

FSG 90(X) Ek Antenna
Speaker out =1
Headphone (HI) out = 2
Headphone (LO) out p= 3
AF External = 4 —}—
Dynamic Microphone (HI) = 5 o
Microphone Ground p== 6 ¥ Speaker
Intercom fee= 7 —}— (12)
RTS == 8 11—
RXD = 9 31— X ; /
Display Lighting LO == 10 L ] Y PIT § f {
+12 Vdc Power = 11 * 1@ SPEAKER
+ 12 Vdc Power 12 L 2 7
Power Ground =13 ® E
Microphone GND == 14 X
RX Signal =15 ‘ Y DISPLAY HEADSET/MIC./PTT
AF Sum fmm 16 1 ILLUM.
PTT Key f==17 2 (11)
Amp/Carbon Microphone =18
AF Modem out jmm 19 —}— [ + CHBUSY
CTS w20 —1— - LED(10)
Data Ground fee=21_—}—
TXD e 22 —}— 1
+12 V Lighting HI fmem 23 2 SPEAKER
Switched 12 Vdc OUT = 24 @ ® Y (13)
Power Ground f=25_———¢ *—X Operator's Controls and Indicators
o I HEADSET/MIC/PTT (14)
Control PCB GND = 1 ® 1 Ground
Dyn. Microphone == 2 Q Q 2 Dynamic Microphone
Mic GND == 3 | | 3 Headphone
Phone == 4 4 Microphone Ground
PTT = 5 ® 5 PTT Key
GND = 6 1 Ground
Amp Microphone [N = 7 Q Q 2 Amp Microphone
Amp Mic GND = 3 M 3 Headphone
Headphone OUT j== 9 4 Microphone Ground
PTT =10 5 PTT Key
GND o= 11 9 — AUX. CONTROL
PTT e 12
Phone fm= 13 L J
Mic GND e 14
Amp Microphone pmm 15 |
Dynamic Microphone fm= 16 é
GND e 17 9
Squelch pmm 18
Phone fm= 19
el 1 e
Switched DC IN fum 22
lllumination pe 23 5 -Charger
+12 V Power fm 24 - BATTERY
+12 V Battery e 25 1 +12Vdc
+12 V Charger (= 26
GND e 27 ® 5 -12Vdc
CH Busy | 28 —
Relay Contact (== 29
GND e 30 I VOICE RECORDER
Audio OUT = 31 —— 1 AudoOuT Panel Module
roun
Panel Module FSG 90 3 ol ConactNO Front and rear view
Hook-up Diagram L =5 e with transceiver FSG 90 installed
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