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List of Abbreviations

Abbreviation Definition

AAT Aircraft Acoustic Tester

ATP Acceptance Test Procedure

ATR Acceptance Test Result

BITE Built in Test Equipment

BOS Behdrden und Organisationen mit Sicherheitsaufgaben
CAM Cabin Assignment Module

CBIT Continuous Built In Test

DHP Digital Handset Programmer

DUT Device Under Test

DMO Direct Mode Operation

FMEA Failure Mode and Effect Analysis
GSM Global System for Mobile Communication
IBIT Initiated Built In Test

LCD Liquid Crystal Display

MME Maintainability & Maintenance Manual
MTBF Mean Time Between Failures
MTBUR Mean Time between Unscheduled Removal
OH Operating Hours

PBIT Power-Up Built In Test

PNR Part Number

PTT Push To Talk

PCB Printed Circuit Board

QTP Quialification Test Procedure

QTR Qualification Test Result

RMS, rms Root Mean Square (math.)

SES Supplier Equipment Specification
STTE Special Test Type Equipment

TBD To Be Defined

TETRA Terrestrial Trunked Radio

TMO Trunked Mode Operation
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About this User Manual

This Aircraft Acoustic Tester User Manual, Ho-P6091-USM-0000-03A supersedes the Aircraft
Acoustic Tester Manual used to Usermanual_29-14-00133_en_Rev2_28.01.2010.

Previous Manual named

Actual Manual named

Usermanual_29-14-00133_en_Rev2_28.01.2010 | Ho-P6091-USM-0000-03A

| L Revision
Placeholder
» Document type,
e.g. USer Manual

Project Number

»
»
»
»

HOLMCO
Please Note As the entire document has been revised, the List of Effective Pages is not filled in
within this document.
Please Note As the entire document has been revised, changes are not marked within this

document.
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Safety Instructions

A CAUTION!

This Aircraft Acoustic Tester complies with the relevant international regulations on safety

standards. Nevertheless, please read the following safety instructions carefully before taking the
Aircraft Acoustic Tester into use. Ignoring the safety regulations includes potential risk and will exclude
any responsibility by the manufacturer.

DC supply The voltage range for the external DC supply is 16 V to 18 V.
Voltages outside this range can cause unsafe operating
conditions or result in damage to the Tester.

Batteries Battery operation is intended only for testing aircraft equipment.
Use only batteries as recommended by the manufacturer
(Ultralife, part no.U9VL-J), otherwise the specified operating time
under battery power cannot be guaranteed.

Accessories Use only those accessories supplied by the manufacturer with the
Aircraft Acoustic Tester to avoid damage to the unit. The
"DIGITAL ADAPTER®, "ANALOGUE ADAPTER" and "ADAPTER
CABLE" accessories must all be replaced after 200 mating
cycles; otherwise correct operation cannot be guaranteed.

Maintenance/Repair Any repair and service of the Aircraft Acoustic Tester has to be
accomplished by the manufacturer. This includes also the
recalibration of the tester. Otherwise warranty will expire.

Care and cleaning To avoid damaging of the Aircraft Acoustic Tester, use only a
damp cloth to clean the outer surface of the Tester, without
adding chemical or abrasive cleaning agents.

Liquids Keep liquids away from the Aircraft Acoustic Tester.

Calibration The Aircraft Acoustic Tester needs to be calibrated every 2 years
by the manufacturer, to avoid the risk of incorrect measurement
results.

Notes

Disposal of used batteries To protect the environment, please dispose of used batteries in
the relevant battery collection point.

Proper disposal of electrical The product and/or the associated documentation specify that the

waste product must not be disposed of with normal household waste at
the end of its service life. Please do not dispose of this Aircraft
Acoustic Tester in the general trash, as unmanaged waste
disposal may damage the environment or human health. Play
your part in resource recycling and sustainability by disposing of
the old Tester correctly.

Herewith we declare that the Aircraft Acoustic Tester,
P/N 98-04-12348, is in conformity with the essential requirements
of safety as stated in the Electromagnetic Compatibility Directive
2004/108/EC.

This document is property of Holmberg GmbH & Co.KG.
It shall not be partially or totally reproduced, lent to a third party or used against the aforementioned Company.




HOLMCO

USER MANUAL

FOR
AIRCRAFT ACOUSTIC TESTER

Doc No.:

Revision:

Date:
Page:

Ho-P6091-USM-0000-03A
03

21. May 2013

10 of 45

3.1

3.2

3.3

ntroduction

The Aircraft Acoustic Tester (AAT) is a quick-test instrument for use by aircraft operators, service and
maintenance providers and/or aircraft manufacturers. It is designed to test acoustic quality and
functionality of N40 Handset family (analogue and digital) either as standalone unit in a repair shop or
connected to a Passenger Address System in an aircraft. All tests can be carried out with or without
N40 Support Bracket.

Applicable

The AAT is applicable to both handset series N40 Analogue and N40 Digital as well as to the support
bracket as used for those handset series.

Parts supplied

AIRCRAFT ACOUSTIC TESTER PNR 98-04-12348
DIGITAL ADAPTER (black cap) PNR 14-18-90013
ANALOGUE ADAPTER (blue cap) PNR 14-18-90012
ADAPTER CABLE PNR 30-98-90137
JACK for power supply PNR 14-15-90364
DUMMY TEST BRACKET PNR 98-30-13479
USER MANUAL (download) Ho-P6091-USM-0000-03A

Carrying case: PNR 31-01-90023

Part numbers of accessories and spare parts

PLEASE NOTE:

CABLE" needs to be done after 200 mating cycles.
Otherwise correct operation of the test system cannot be guaranteed.

/ Digital Adapter

the "DIGITAL DUT" port.

Figure 1: Digital adapter

Analogue Adapter

Figure 2: Analogue adapter

\ ‘;,)’/ Identified by a black cap.
Spare part number: 14-18-90013

Replacement of "DIGITAL ADAPTER®, "ANALOGUE ADAPTER® and "ADAPTER

\ Used to connect a digital Handset without Support Bracket to

Used to connect an analogue Handset without Support
Bracket to the "ANALOGUE DUT" port.

S Identified by the blue cap.
y/ Spare part number: 14-18-90012

This document is property of Holmberg GmbH & Co.KG.
It shall not be partially or totally reproduced, lent to a third party or used against the aforementioned Company.
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Adapter Cable
Used to connect a Handset with Support Bracket to the
"DIGITAL DUT" or "ANALOGUE DUT" port.

Spare part number: 30-98-90137
Figure 3: Cable adapter

28 F,%i‘:j % Jack for power supply
% ) - di Used to connect an external supply voltage.

Spare part number: 14-15-90364

Figure 4: Jack

Carrying Case
Aircraft

 Acoustic Tester Spare part number: 31-01-90023

Figure 5: Carrying case

Dummy Test Bracket

Spare part number: 98-30-13479

Figure 6: Dummy Test Bracket
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4, Description
4.1 Illustrations of the Aircraft Acoustic Tester
I Ll
HOLMCO
AIRCRAFT
ACOUSTIC
TESTER
1 2
Figure 7: Aircraft Acoustic Tester (top face)
1. POWER SWITCH WITH LED To switch the Acoustic Tester ON / OFF
2. SELECTOR SWITCH Selects output of the audio signal either
to the earphone of the handset (EAR) or
to the built-in loudspeaker of the Acoustic Tester (SPK)
3. SOFT KEYs To make menu selections (Left-Centre-Right) according to
fig. 11-14
4. DISPLAY LCD-display
5. BUILT IN LOUDSPEAKER For coupling acoustic signals into a handset microphone
6. HANDLE To carry the Acoustic Tester

This document is property of Holmberg GmbH & Co.KG.
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20 kphm SUD’;hm ANALDPGUE DIGITAL
3 1 4
Figure 8: Aircraft Acoustic Tester (front face)
1. INPUT External signal input (max 2 Vrms / 20kOhms)
2. MIC OUTPUT Microphone output / 100 Ohms
3. ANALOGUE DUT: Socket for connecting the analogue Handset
4. DIGITAL DUT: Socket for digital Handset
Q SUPPLY VOLTAGE
INPUT |
16 18 VDC f
Q) :
i
°©
=
Figure 9: Aircraft Acoustic Tester (rear face)
1. SUPPLY VOLTAGE INPUT: Jack socket for connecting an external power supply,
input voltage 16...18VDC
2. BATTERY COMPARTMENTS: 2 x 9V batteries (recommended: Ultralife, part no.U9VL-J)

This document is property of Holmberg GmbH & Co.KG.
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4.2 Connector pin assignments

o SUPPLY VOLTAGE INPUT i

DUT ANALOGUE

EARPHONE+ 1
EARPHONE - 2

) ANALOGUE DUT 3

MC+(15U) 4
MC-(GNDY 5

)

6 PTT+
7 PTT-

TALK
YTYV

\

DUT DIGITAL

+9U5 1 -(’\
50 2> ~le cnD
. DIGITAL DUT Lwos+ 3 2|7 cnD
_4_E 218 Lubs-
i_( 5 g +15U
\/
EXT.INPUT-
EXTERN
. EXT. INPUT m INPUT
MIC.OUTPUT-

MIC.OUTPUT + MIC
. MIC. OUTPUT q OUTPUT

Figure 10: Connector pin assignment
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4.3 Block diagram of menu-driven operation

4.3.1 MICROPHONE Path — N40 ANALOGUE - selector switch to "SPK"
¢ Insert a handset onto the Aircraft Acoustic Tester as described in chapter 5.6.1 Insertion.

1
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Figure 11: N40 ANALOGUE - Menu-driven operation for microphone test — selector switch to "SPK"
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4.3.2 MICROPHONE Path — N40 DIGITAL - selector switch to "SPK"
¢ Insert a handset onto the Aircraft Acoustic Tester as described in chapter 5.6.1 Insertion.
)
SPERKER OFF W N420 HANDSET |- RIGHT = SOFTHARE 1D RIEHT CAat 10 ﬂ RIGHT [ PAST_HNR, —:ﬂ RIGHT |J_l EZRIEN 10
HOQKED OFF
[__TanE_raed Emmm e T e EEm e T | o AR i | o R o | s

LENTER

SPK: SIHUS 1K —){_ RIGHT -:!—:;ELIK: SIHUS 1K —)m)—\ SPk: SINUG 1K

wile 93 o2EpPL E—] uoL: 94 SHSPL ulL: 55 dBSPL

LerT LEFT —
CENTER CENTER

S0k: SHEED w—)spm SUEER —)(M—)SDH.' SEED

VoL 93 dSsPL L 94 cESPL UoL: 95 dBSPL

re T
LEET o (T e

CERTER

SPK: NOISE —')(\ PIGHT ;}—)gpkg HOLSE _)(\ﬂ)_) SPK: HOLEE
UOLe 93 o=EpL UoL: 94 <85PL UDLy 95 dESPL
ED) e =er=nn] o (TR o o

{ CEWTER )

CEMTER CENTER
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KO SIGMAL O S[EMaL HO STENAL
o LEFT gl =T F— e
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CENTER

ICENTER=S507TKEY CENTERI
\LEFT=80FREY LEFT

]
)

Figure 12: N40 DIGITAL - Menu-driven operation for microphone test — selector switch to "SPK".
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4.3.3 EARPHONE Path — N40 ANALOGUE - selector switch to "EAR"
¢ Insert a handset onto the Aircraft Acoustic Tester as described in chapter 5.6.1 Insertion.
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Figure 13: N4O ANALOGUE - Menu-driven operation for earphone test — selector switch to "EAR".
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4.3.4 EARPHONE Path — N40 DIGITAL - selector switch to "EAR"
¢ Insert a handset onto the Aircraft Acoustic Tester as described in chapter 5.6.1 Insertion.
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Figure 14: N40 Digital - Menu-driven operation for earphone test — selector switch to "EAR".
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5.1

5.2

5.3

5.4

Function

Battery voltage monitoring function

The batteries are monitored by a voltage monitor. If the battery charge is low, the LED of the power
switch starts flashing to indicate that the batteries need to be replaced before the Tester shuts down
completely.

PLEASE NOTE: Replace both batteries of AAT at the same time.

Signal generator function
The signal generator of the Aircraft Acoustic Tester provides three different audio signal types.

e 1 kHz sine wave
e Sweep function (sweeps from 100 Hz to 7 kHz)
¢ Noise

There is also an option to supply an external input signal (2 Vrms max.) to EXT. INPUT (the external

Audio signal type can be selected by pressing the soft keys button CENTRE. The selected signal is
amplified by a power amplifier and either routed to the built-in loudspeaker (switch in position SPK) or to
the earphone of the handset (switch in position EAR).

The built-in loudspeaker generates a constant sound pressure level (SPL) in a frequency range of

200 Hz to 7 kHz. The sound pressure level of the audio signals is adjustable in a range from 69 dB SPL
to 104 dB SPL by pressing one of the soft key buttons LEFT or RIGHT.

LEFT button decreases SPL in 1 dB steps from 0 dBm to -26 dBm

RIGHT button increases SPL in 1 dB steps from 0 dBm to 10 dBm.

When the handset is placed onto the Acoustic Tester the signal coming from the built-in speaker is
coupled into the microphone path of a handset. The corresponding microphone signal can be measured
at MIC OUTPUT.

Alternatively, the user can select to test the handset earphone.

Acoustic Testing inside an Aircraft

The audio signals generated by the signal generator can be coupled into a handset which is installed in
an aircraft. This option can be used for an acoustical function test of passenger-address (PA) system in
conjunction with a handset.

Testing Digital Handset (N40D) with or without Support Bracket
The following tests can be applied to a digital handset with or without its support bracket:

Hall Effect Switch (hook switch)

Test of display operation and basic key functions
Display software version, CAM-ID, PNR and SER
Microphone function Test

Earphone function Test
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5.5

5.6

56.1

5.6.2

5.6.3

Testing Analogue Handset (N40A) with or without Support Bracket

The following tests can be applied to an analogue handset with or without its support bracket:
» Hall Effect Switch (hook switch)

» PTT and DTMF code Test (incl. basic key functions)

» Microphone function Test
» Earphone function Test

Insertion and Release of the Handset onto the Aircraft Acoustic Tester

Insertion

Slide the lower side of the handset (microphone side) onto the fixing pin of the cradle of the AAT as
shown in Figure 15. Once the fixing pin is inserted, press the upper side of the handset (earphone
side) smooth and carefully into the clamp of the Aircraft Acoustic Testier so that the handset remains
in place.

PLEASE NOTE: When the handset is snapped into the Tester, the PTT button is automatically
pressed.

PLEASE NOTE: Ensure that the handset is always inserted properly onto the Tester to avoid any risks
of incorrect test results.

Fixing Pin

Figure 15: Inserting/removing the handset on/from the Acoustic Tester
Releasing cabin handset

Press the release button @ of the cabin handset. The handset will be released automatically from the
catch of Aircraft Acoustic Tester.

PLEASE NOTE Do not remove the cabin handset from the tester without pressing the release button.

Releasing flight deck handset

Hold the flight deck handset in the centre and twist it (right or left) while pulling the handset out of the
catch on the tester.
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6. Testing

PLEASE NOTE: The Aircraft Acoustic Tester needs to get calibrated every 2 years by the
manufacturer, to avoid the risk of incorrect test measurements.

6.1 Inside an Aircraft

The audio signals generated by the signal generator of the AAT, or a signal supplied to the external
input of the AAT, can be coupled into a handset microphone path while the handset is installed in an
aircraft. This option allows to check an aircraft audio system if audio is audible where applicable.

PLEASE NOTE This test is not qualified to test an aircraft audio system within its specification, it is a
basic function test only.

e Take a handset which is intended to be used for this test and insert it onto the Aircraft Acoustic Tester
as described in chapter 5.6.1 Insertion.

PLEASE NOTE The handset needs to be connected to the aircraft audio system. Do not connect the
handset to the AAT.

PLEASE NOTE  The menu-driven procedure is illustrated in Figure 11 to Figure 14.

e SELECTOR SWITCH (pos. 2 in fig.7) of AAT in position “SPK”
e POWER SWITCH (pos. 1 in fig.7) in position “ON” to switch on the AAT.

» Power-switch LED of SWITCH lights up.

> Software version of AAT is displayed for a couple of seconds
» Display (pos. 4 in fig.7) lights up and shows

SPEAKER OFF

| TONE |

e Press centre soft key button (TONE).
> Display shows
SPK: SINUS 1k

VOL: 94 dBSPL
- | SWEEP | +

» 1 kHz sinus audio signal is audible out of the AAT loudspeaker
» 1 kHz sinus audio signal is audible out of the PA of the Aircraft

PLEASE NOTE An audio signal out of the PA of an Aircraft can be audible only if the Aircraft audio
system is configured appropriate.

PLEASE NOTE By pressing left hand (-) / right hand (+) side soft key button the audio signal output
level can be adjusted by 1 dB steps.
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¢ Adjust audio signal of AAT to 94 dB SPL by pressing left hand (-) / right hand (+) side soft key button.

¢ Adjust audio signal output level if necessary

PLEASE NOTE By pressing the centre soft key button the audio signal can be changed as following
TONE -> SWEEP -> NOISE -> EXT. INPUT -> OFF-> TONE.

» Display shows, e.g.
SPK: SWEEP 1k

VOL: 94 dBSPL
- | NOISE | +

READY
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6.2 Testing N40 Digital Handset with Support Bracket

CAUTION Because of the high current during this test, it is recommended using a power supply
operation instead of battery operation

PLEASE NOTE  The menu-driven procedure is illustrated in Figure 11 to Figure 14.

6.2.1 Testsetup

e Connect the ADAPTER CABLE, P/N 30-98-90137 (Figure 3) on one side to the support bracket and
on the other side to the D-sub port "DIGITAL DUT" (pos. 4 in fig. 8) of the AAT. Please refer also to
Figure 16.

e Take a handset which is intended to be used for this test and insert it on the Aircraft Acoustic
Tester as described in chapter 5.6.1 Insertion.

Figure 16: Testing N40D Handset with Support Bracket
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6.2.2

Hall Effect Switch Test - Hook ON / Hook OFF

PLEASE NOTE

PLEASE NOTE

Result -> Displayed reaction of AAT follows action

Ready

SELECTOR SWITCH (pos. 2 in fig.7) of AAT in position “SPK”
POWER SWITCH (pos. 1 in fig.7) in position “ON” to switch on the AAT.
» The power-switch LED of the switch lights up.

The menu-driven procedure is illustrated in Figure 11 to Figure 14.

Software version of AAT is displayed for a couple of seconds on AAT display

>
» The display of handset lights up
» The display of AAT (pos. 4 in fig.7) shows

SPEAKER OFF

| TONE | N40D

At AAT, press right hand side soft key N40OD

» The display of AAT shows

N40D HANDSET

HOOKED OFF

<< | EXIT | ->

Place the handset onto its support bracket

» The display of AAT shows

N40D HANDSET

HOOKED ON

< | EXIT | ->

Release the handset from its support bracket

» The display of AAT shows

N40D HANDSET

HOOKED OFF

< | EXIT | -

To release the handset from its support bracket, please follow chapter
5.6.2. Release cabin handset.
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6.2.3

Microphone Function Test

o Make test set up as described in chapter 6.2.1 Test Set Up
e SELECTOR SWITCH (pos. 2 in fig.7) of AAT in position “SPK”
e POWER SWITCH (pos. 1in fig.7) in position “ON” to switch on the AAT.
» The power-switch LED of the switch lights up.
» Software version of AAT is displayed for a couple of seconds on AAT display
» The display of handset lights up
» The display of AAT (pos. 4 in fig.7) shows
SPEAKER OFF

| TONE | N40D

e At AAT, press centre soft key button TONE to select the audio output signal to SINUS 1kHz.
» The display of AAT shows

SPK: SINUS 1k
VOL: 94 dBSPL
- | SWEEP | +

PLEASE NOTE You can also select the audio output signal to SWEEP, NOISE, or EXTERN, but for
this test the audio output signal has to be selected to SINUS 1kHz, VOL: 94dBSPL.

e By pressing left hand (-) / right hand (+) side soft key button the audio output signal (VOL) can be
adjusted in 1 dB steps. Please adjust audio output signal to 94 dB SPL

PLEASE NOTE  Make sure that audio output signal is adjusted to 94 dB SPL. If not, please adjust it to
correct signal level.

PLEASE NOTE  The audio signal from AAT built-in speaker is coupled into the microphone path of
the handset. The corresponding microphone signal can be measured at the
analogue output of the AAT.

e Connect an appropriate measurement instruments to MIC OUTPUT at AAT.
Please refer to Figure 8: Aircraft Acoustic Tester (front face)

PLEASE NOTE MIC OUTPUT is an unbalanced output with an impedance of 100 Q.

e Measure the microphone output level at connector MIC OUTPUT.
Result -> The level has to be 63 mV +/- 7 mV at 94 dB SPL

PLEASE NOTE  While doing this measurement, environmental noise should be as low as possible.
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PLEASE NOTE

READY

While doing this measurement, the Acoustic Tester with handset should not be

covered by any kind of objects to avoid influence to the coupling path between built-
in speaker and handset microphone.

6.2.4  Earphone Function Test

WARNING

>

>
>
>

Pay attention to protect your ears! Very high sound pressure levels may occur.

Make test set up as described in chapter 6.2.1 Test Set Up
SELECTOR SWITCH (pos. 2 in fig.7) of AAT in position “EAR”
POWER SWITCH (pos. 1 in fig.7) in position “ON” to switch on the AAT.

The power-switch LED of the switch lights up.

Software version of AAT is displayed for a couple of seconds on AAT display.
The display of handset lights up

The display of AAT (pos. 4 in fig.7) shows

EARPHONE OFF

| TONE

| N40D

e Press centre soft key button TONE to select the audio output signal to SINUS 1 kHz
» The display of AAT shows

EAR: SINUS 1k

VOL: 105 dbSPL

- | SWEEP

|+

¢ You can select required audio signal by pressing the centre soft key button to
"SINUS 1kHz" -> "SWEEP* -> "NOISE" -> "EXTERN".

e By pressing left hand (-) / right hand (+) side soft key button the audio output signal (VOL) can be
adjusted in 1 dB steps.

e The selected audio signal will be audible on handset earphone.

PLEASE NOTE

The Earphone Test is a pure listening test without any measurements.

¢ Do the listening test with “SINUS 1kHz", "SWEEP*“ and NOISE” at several audio levels.
Result -> Earphone of the handset has to sound always clear and without distortions.

Ready
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6.2.5

Keypad Function Test

PLEASE NOTE In this mode the function of the handset keys can be tested

o Make the test set up as described in chapter 6.2.1 Test Set Up

¢ Release the handset from its support bracket or from AAT.

PLEASE NOTE To release the handset from the bracket, please follow chapter 5.6.2. Release cabin
handset.

¢ On handset, press a sequence of First Key and Second Key according to the table below.

Result -> When a key has been pressed a Click and a Single Tone is audible out of handset
earphone. Please refer to Table 1: List of functions at N4AOD when keys have been pressed.

¢ Quit each sequence with key number “X” before starting a new sequence.

PLEASE NOTE Four short single tones (error tone) are audible when a handset key function is not
supported its Cabin Assignment Module (CAM).

First Key Second Key Third Key Result Stylized keypad

| - click and single tone

] - click and single tone

- click and single tone

- click and single tone

- click and single tone

- click and single tone

- click and single tone

- click and single tone

click and single tone

- click and single tone

I
|
|
- click and single tone |
|
|

- click and single tone

- click and single tone

- error tone PTT

- error tone

- tested when “Quit”

Ala i X|lojla|d|w|NM|2|TM|MO|O|m|>

Y 2 quit with key “Z”
z

- click, tone, click

PTT - - click

Table 1: List of functions at N4OD when keys have been pressed
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6.2.6

Handset Information

PLEASE NOTE Itis possible to display on the AAT display some information about the handset
which is connected to the AAT. Following information can be displayed

- Handset software version
- Handset CAM

- Handset part number

- Handset serial number

PLEASE NOTE  The menu-driven procedure is illustrated in Figure 11 to Figure 14.

e Make the test set up as described in chapter 6.2.1 Test Set Up

¢ Release the handset from the AAT or from its support bracket.

PLEASE NOTE To release the handset from the bracket, please follow chapter 5.6.2. Release cabin
handset.

e SELECTOR SWITCH (pos. 2 in fig.7) of AAT in position “SPK”
e POWER SWITCH (pos. 1in fig.7) in position “ON” to switch on the AAT.

» The power-switch LED of the switch lights up.
» Software version of AAT is displayed for a couple of seconds on AAT display.
» The display of handset lights up
» The display of AAT (pos. 4 in fig.7) shows
SPEAKER OFF

| TONE | N40D

e At AAT, press right hand side button N40D.
» The display of AAT shows
N40D HANDSET
HOOKED OFF
< | EXIT | -
e At AAT, press right hand side button -> to show the SoftWare ID, e.g. KID19-HDS3-113
» The display of AAT shows

SW ID:
KID19-HDS3-113
<~ | EXIT | ->

e At AAT, press right hand side button -> again to show the CAM ID, e.g. Z055H00000XX(YY)-BUXzz
» The display of AAT shows

SW ID: 2055
H00000XX(YY)-BUXzz
<< | EXIT | ->
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e At AAT, press right hand side button -> again to show the Part Number, e.g. N40-1A30402-104
» The display of AAT shows

P/N: N40-1A
30402-104
< | EXIT | -

e At AAT, press right hand side button -> again to show the Serial Number, e.g. 220869
» The display of AAT shows
SIN:

220869
<< | EXIT | ->

o At AAT, press right hand side button -> again to return to start of this menue
» The display of AAT shows

N40D HANDSET
HOOKED OFF
< | EXIT | -

Ready
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6.3 Testing N40 DIGITAL Handset without Support Bracket

CAUTION Because of the high current during this test, it is recommended using a power supply
operation instead of battery operation

6.3.1 Testsetup
e Connect the handset to the DIGITAL ADAPTER PNR 14-18-00013. The DIGITAL ADAPTER can be
identified by its black cap. Please refer to Figure 1: Digital adapter
e Connect the DIGITAL ADAPTER to the "DIGITAL DUT" D-sub port of the AAT as shown in Figure 17.

e Switch on the Aircraft Acoustic Tester; the power-switch LED and the display lights up. The Aircraft
Acoustic Tester display shows "SPEAKER OFF* and "N40D*.

Figure 17: Testing the N40OD Handset without Support Bracket
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6.3.2 Hall Effect Switch Test - Hook ON / Hook OFF

e Take a handset which is intended to be used for this test and insert it on the Aircraft Acoustic
Tester as described in chapter 5.6.1 Insertion.

PLEASE NOTE  The menu-driven procedure is illustrated in Figure 11 to Figure 14.

SELECTOR SWITCH (pos. 2 in fig.7) of AAT in position “SPK”
POWER SWITCH (pos. 1 in fig.7) in position “ON” to switch on the AAT.

» The power-switch LED of the switch lights up.
» Software version of AAT is displayed for a couple of seconds on AAT display
» The display of handset lights up
» The display of AAT (pos. 4 in fig.7) shows
SPEAKER OFF

| TONE | N40D

o At AAT, press right hand side soft key N40D
» The display of AAT shows
N40D HANDSET

HOOKED OFF
< | EXIT | -

¢ Place the handset onto a Dummy Test Bracket with P/N 98-30-13479.
Please refer to Figure 6: Dummy Test Bracket

» The display of AAT shows
N40D HANDSET

HOOKED ON
<< | EXIT | ->

¢ Release the handset from its support bracket
» The display of AAT shows
N40D HANDSET

HOOKED OFF
< | EXIT | -

PLEASE NOTE To release the handset from its support bracket, please follow chapter
5.6.2. Release cabin handset.

Result -> Displayed reaction of AAT follows action

Ready
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6.3.3

6.3.4

6.3.5

6.3.6

Microphone Function Test

e Please follow test procedure as described in chapter 6.2.3

Earphone Function Test

¢ Please follow test procedure as described in chapter 6.2.4

Keypad Function Test

o Please follow test procedure as described in chapter 6.2.5

Handset Information

e Please follow test procedure as described in chapter 6.2.6
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6.4 Testing N40 ANALOGUE Handset with Support Bracket
CAUTION Because of the high current consumption during this test, it is recommended using a

power supply operation instead of battery operation

PLEASE NOTE  The menu-driven procedure is illustrated in Figure 11 to Figure 14.

6.4.1 Testsetup

e Connect the ADAPTER CABLE, P/N 30-98-90137 (Figure 3) on one side to the Support Bracket and
on the other side to the D-sub port "ANALOGUE DUT" (pos. 3 in fig. 8) of the AAT. Please refer also

to Figure 18.

Figure 18: Testing N4OA Handset with Support Bracket
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6.4.2

Hall Effect Switch Test - Hook ON / Hook OFF

e Take a handset which is intended to be used for this test and insert it on the Aircraft Acoustic
Tester as described in chapter 5.6.1 Insertion.

PLEASE NOTE  The menu-driven procedure is illustrated in Figure 11 to Figure 14.

e SELECTOR SWITCH (pos. 2 in fig.7) of AAT in position “SPK”

e POWER SWITCH (pos. 1 in fig.7) in position “ON” to switch on the AAT.
» The power-switch LED of the switch lights up.

» Software version of AAT is displayed for a couple of seconds on AAT display
» The display of AAT (pos. 4 in fig.7) shows

SPEAKER OFF

N40A | TONE |

e At AAT, press left hand side soft key N40OA
» The display of AAT shows

N40AHANDSET

HOOKED OFF

EXIT |

¢ Place the handset onto its support bracket
> The display of AAT shows

N40A HANDSET

DISCONNECTED

EXIT |

¢ Release the handset from its support bracket
» The display of AAT shows

N40A HANDSET

HOOKED OFF

EXIT |

PLEASE NOTE To release the handset from its support bracket, please follow chapter
5.6.2. Release cabin handset.

Result -> Displayed reaction of AAT follows action

Ready
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6.4.3

Microphone Function Test

o Make test set up as described in chapter 6.2.1 Test Set Up
e SELECTOR SWITCH (pos. 2 in fig.7) of AAT in position “SPK”
e POWER SWITCH (pos. 1in fig.7) in position “ON” to switch on the AAT.

» The power-switch LED of the switch lights up.

» Software version of AAT is displayed for a couple of seconds on AAT display
» The display of AAT (pos. 4 in fig.7) shows

SPEAKER OFF

N40A | TONE |

e At AAT, press centre soft key button TONE to select the audio output signal to SINUS 1kHz.
» The display of AAT shows

SPK: SINUS 1k
VOL: 94 dBSPL
- | SWEEP | +

PLEASE NOTE You can also select the audio output signal to SWEEP, NOISE, or EXTERN, but for
this test the audio output signal has to be selected to SINUS 1kHz, VOL: 94dBSPL.

e By pressing left hand (-) / right hand (+) side soft key button the audio output signal (VOL) can be
adjusted in 1 dB steps. Please adjust the audio output signal to 94 dB SPL

PLEASE NOTE  Make sure that the audio output signal is adjusted to 94 dB SPL. If not, please adjust
it to correct signal level.

PLEASE NOTE The audio signal from AAT built-in speaker is coupled into the microphone path of
the handset. The corresponding microphone signal can be measured at the
analogue output of the AAT.

e Connect an appropriate measurement instrument to MIC OUTPUT at AAT.
Please refer to Figure 8: Aircraft Acoustic Tester (front view).

PLEASE NOTE  MIC OUTPUT is an unbalanced output with an impedance of 100 Q.

¢ Measure the microphone output level at connector MIC OUTPUT.
Result -> The level has to be 63 mV +/- 7 mV at 94 dB SPL

PLEASE NOTE  While doing this measurement, environmental noise should be as low as possible.
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6.4.4

PLEASE NOTE  While doing this measurement, the Acoustic Tester with handset should not be

covered by any kind of objects to avoid influence to the coupling path between built-
in speaker and handset microphone.

READY

Earphone Function Test

WARNING Pay attention to protect your ears! Very high sound pressure levels may occur.

PLEASE NOTE  The Earphone Test is a pure listening test without any measurements.

Make test set up as described in chapter 6.2.1 Test Set Up
SELECTOR SWITCH (pos. 2 in fig.7) of AAT in position “EAR”
POWER SWITCH (pos. 1 in fig.7) in position “ON” to switch on the AAT.

» The power-switch LED of the switch lights up.

> Software version of AAT is displayed for a couple of seconds on AAT display.
» The display of AAT (pos. 4 in fig.7) shows

EARPHONE OFF

N40A [ TONE |

At AAT press centre soft key button TONE to select the audio output signal to SINUS 1 kHz
» The display of AAT shows

EAR: SINUS 1k
VOL: 105 dbSPL
- | SWEEP | +

You can select required audio signal by pressing the centre soft key button to
"SINUS 1kHZz" -> "SWEEP* -> "NOISE" -> "EXTERN®.

By pressing left hand (-) / right hand (+) side soft key button the audio output signal (VOL) can be
adjusted in 1 dB steps.

The selected audio signal will be audible on handset earphone.

PLEASE NOTE The Earphone Test is a pure listening test without any measurements.

Do the listening test with “SINUS 1kHz", "SWEEP* and NOISE” at several audio levels.
Result -> Earphone of the handset has to sound always clear and without distortions.

Ready

This document is property of Holmberg GmbH & Co.KG.
It shall not be partially or totally reproduced, lent to a third party or used against the aforementioned Company.




HOLMCO

USER MANUAL

FOR

AIRCRAFT ACOUSTIC TESTER

Doc No.:

Revision:

Date:
Page:

Ho-P6091-USM-0000-03A
03

21. May 2013

37 of 45

6.4.5 PTT and DTMF Code Test

PLEASE NOTE

¢ Release the handset from its support bracket or from AAT.

PLEASE NOTE

DTMF code identification

handset.

e SELECTOR SWITCH (pos. 2 in fig.7) of AAT in position “SPK”

e POWER SWITCH (pos. 1in fig.7) in position “ON” to switch on the AAT.
» The power-switch LED of the switch lights up.

In this mode you can test the PTT and the correct operation of the keys using

To release the handset from the bracket, please follow chapter 5.6.2. Release cabin

> Software version of AAT is displayed for a couple of seconds on AAT display
» The display of AAT (pos. 4 in fig.7) shows

SPEAKER OFF

N40A | TONE |

o At AAT press left hand side button N40A
» The display of AAT shows

N40A HANDSET

HOOKED OFF

EXIT |

¢ On handset, press a key according to the table below.

Result -> When a key has been pressed the display of the AAT needs to show related text according
column “Result” of table 2, e.g. when key “1” has been pressed the display of AAT is showing

N40A HANDSET

KEY 1 PRESSED

EXIT |

PLEASE NOTE

EXIT |

When a key has been released the display of AAT is showing

N40A HANDSET
HOOKED OFF
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Handset Key Result Stylized Keypad
1 KEY 1 PRESSED

KEY 2 PRESSED
KEY 3 PRESSED
KEY 4 PRESSED [ 1] | | |
KEY 5 PRESSED [ 4| [ 5 ||
KEY 6 PRESSED | | | | |
KEY 7 PRESSED
KEY 8 PRESSED
KEY 9 PRESSED
KEY B PRESSED
KEY A PRESSED
KEY C PRESSED
PTT PTT PRESSED

Table 2: List of functions at NAOA when keys have been pressed

3

o

©

PTT

O|>» | m|lo|lw|N|o|jo|lsr|w]|N

PLEASE NOTE The key configuration of handsets can differ. Please refer to Figure 15 showing
three different keypad versions, from the minimum number of keys on the left to the
maximum number on the right.

|
L1l 2] [s] 1] 2] s8] ElRERRE
la] 5] [s] 4] 5] [s] la ][5 ] |s]
L7 ][ s ][9] 7] s ][9] L7 ] [s ]| |o]
8| La][c] s ][ a][c]
lo| e | [F]
PTT PTT PTT

Figure 15: Different keypad versions

Ready
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6.5 Testing N40 ANALOGUE Handset without Support Bracket

CAUTION Because of the high current consumption during this test, it is recommended using a
power supply operation instead of battery operation

6.5.1 Testsetup
e Connect the handset to the ANALOGUE ADAPTER PNR 14-18-00012. The ANALOGUE ADAPTER
can be identified by its blue cap. Please refer to Figure 2: Analogue adapter
e Connect the ANALOGUE ADAPTER to the "ANALOGUE DUT" D-sub port of the AAT as shown in
Figure 19.

e Switch on the Aircraft Acoustic Tester; the power-switch LED and the display lights up. The Acoustic
Tester display shows "SPEAKER OFF* and "N40A*.

Figure 19: Testing the N40A Handset without Support Bracket
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6.5.2

Hall Effect Switch Test - Hook ON / Hook OFF

e Take a handset which is intended to be used for this test and insert it onto the Aircraft Acoustic
Tester as described in chapter 5.6.1 Insertion.

PLEASE NOTE  The menu-driven procedure is illustrated in Figure 11 to Figure 14.

e SELECTOR SWITCH (pos. 2 in fig.7) of AAT in position “SPK”
e POWER SWITCH (pos. 1 in fig.7) in position “ON” to switch on the AAT.

» The power-switch LED of the switch lights up.

» Software version of AAT is displayed for a couple of seconds on AAT display
» The display of AAT (pos. 4 in fig.7) shows

SPEAKER OFF

N40A | TONE |

e At AAT, press left hand side soft key N40OA
» The display of AAT shows
N40A HANDSET

HOOKED OFF
<< | EXIT | ->

¢ Place the handset onto a Dummy Test Bracket with P/N 98-30-13479.
Please refer to Figure 6: Dummy Test Bracket

» The display of AAT shows
N40A HANDSET

DISCONNECTED
| EXIT |

¢ Release the handset from its support bracket
» The display of AAT shows
N40A HANDSET

HOOKED OFF
| EXIT ]

PLEASE NOTE To release the handset from its support bracket, please follow chapter
5.6.2. Release cabin handset.

Result -> Displayed reaction of AAT follows action

Ready
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6.5.3 Microphone Function Test

e Please follow test procedure as described in chapter 6.4.3

6.5.4 Earphone Function Test

e Please follow test procedure as described in chapter 6.4.4

6.5.5 PTT and DTMF Code Test

o Please follow test procedure as described in chapter 6.4.5

6.5.6 Handset Information

. Please follow test procedure as described in chapter 6.4.6
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Technical Data

Internal power supply

Battery supply.....ccceeeiiiiciieieee e 2 pcs Ultralife, Type: U9VL-J, 9V / 1.2Ah
Battery operation time ............cccooiiiiiii approx. 8 h at 45 mA
Current consumplion ..........ccccevrieeeeiiieeeeneeenn. 4510120 mA (depends on the load during

aircraft equipment testing)

External power supply

Power SUPPIY ...ocooeeiiieeeee e 16 VDC to 18 VDC
Standby current ... approx. 45 mA
Current consumption ..........ccccceeviieeeeiiiieeennenenn. 45 to 250 mA  (depends on the load)
Sound Pressure Level, Sine wave ..................... 75dBto110dB+2dB
Sound Pressure Level, Noise..........ccccoccueeeennee. 75dBto 110dB +2 dB
Sound Pressure Level, Sweep..........ccccvveeeeee... 200 Hz to 7 kHz
............................................................................ See Figure 20 (loudspeaker frequency response)
dB +20r T
+1-’-‘~f
+1Df
5
+l e Py

/

-15E

—2D:
100 200 300 400 500 600700 Tk 2k 3k 4k 8k Bk 7K

Hz
Figure 20: Loudspeaker frequency response

MIC output voltage .........cccceeviiieeeiiiiiiee e 63 mVrms + 10 % at 94 dB, f= 1 kHz
MIC output impedance ...........ccccccceveeeiiiiiiinneen. 600 Ohm

External signal input:

Max. input voltage .........ccoeeeiiiiieiiiiiiec e 2Vrms (SPL =107 dB)

Input voltage........cccvvveeieeeee e approx. 430 mVrms (for SPL = 94 dB)
Input impedance ..........cccccoeeeiiiiiiiiiee 20 kOhm

External connections:

SUPPLY VOLTAGE INPUT ..o 5.5/2.5 mm jack socket
ANALOGUE DUT ....oeiiiiiieeeceee e 9-pin D-SUB socket
DIGITAL DUT ..ot 9-pin D-SUB socket
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EXT.ANPUT e BNC socket
MIC.OUTPUT ..o BNC socket

Temperature range:

Operation.........ccouveeeiiiiiiicceeee e, +10°Cto+40°C
StOrage...ccoovveeie i 0°Cto+70°C
Dimensions and weight:

Dimensions (W X H X D) ...ooovviiiiiiiiiiiiiiiieeeee 250 x 150 x 300 mm?
Weight ... 2.4 kg
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8. Block diagram of Aircraft Acoustic Tester

Aircraft Acoustic Tester
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Figure 21: Block diagram
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