ACQUA

Calibration of
External Devices
with Analog
Interfaces

HEAD acoustics
Application Note



ACQUA Calibration of External Devices

This Application Note is a copyrighted work by HEAD acoustics GmbH.

The information and artwork in this Application Note are the property of
HEAD acoustics GmbH and shall not be reproduced or copied or used in whole
or in part without written permission.

Copyright 2006 by HEAD acoustics GmbH.
All Rights Reserved.

AACHENHEAD® is a registered trademark.

HEAD acoustics® is a registered trademark.

HEAD acoustics cmbn
.' Ebertstralle 30a
D-52134 Herzogenrath

Tel: +49 (0) 2407-577-0

Fax: +49 (0) 2407-577-99

E-mail: telecom@head-acoustics.de
WEB: www.head-acoustics.de

-2- © 2006 HEAD acoustics

|.HEAD acoustics cmox Subject to change Rev1/04_2006




ACQUA Calibration of External Devices

ACQUA Calibration of External Devices with
Analog Interfaces

CMU 200 Settings:
1: Decoder Cal.
2: Encoder Cal.
Chl 3: Handset Low
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Fig. 1: Block diagram calibration of external device CMU 200

Sending direction (D/A converter)

The ACQUA measurement system operates with the unit V for electrical input signals. As
most measurements are displayed logarithmically in dB, the reference value has been set to
1 Vrms. 0 dB therefore corresponds to 1 Vrms.

During the measurement of digital terminals in sending direction (an artificial mouth “talks” to
the terminal device microphone) a D/A converter is required in many cases which reconverts
the digital signal produced by the terminal under test into an electrical signal. In order to get a
reference for the electrical signals to the digital network level, a calibration has to be carried
out on channel 1 of the measurement system. For this purpose a new electrical calibration
value is defined in ACQUA (Fig. 2) and a calibration signal with approx. 1 kHz (sine wave) is
generated digitally on the network side. Some devices have a built-in generator (e.g. CMU
200 “Decoder Cal”, see Fig. 1), others require an external digital signal source (e.g.
AETHRA).
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caiibration Values

Change Calibration

Name | |CMU 200
Conment =
1 ectica 000 4B | 18.02 2005 11:53:25 | Measurec . -

Electrical | Electical 0,00dE| 18.0 1 teasured Kind |Electr||:al j
Mic. 1 Acoustical | 0,00dB 25062004 122641 User defined
Left ear Acoustical | 0,00dE 21.04.2005 11:04:57 | User defined Walue ||:I
Right ear | Acoustical  0.00dB| 21.04.2005 11:05:58  User defined

Comment ||
Ref. Mic.  Acoustical| 000dB 21.04.2005 11:06:44 | User defined
Meas. Mic. | Acoustical 0,00 dB| 21.04.2005 11:06:58  User defined

Ok Cancel
HFRP HFRF 10,00 dB | 21.04.2005 11:15:58 | User defined
Fig. 2

Via the ACQUA menu command “Settings/Calibration Values” please create a new calibra-
tion by clicking on the corresponding icon.

Enter a name (e.g. “CMU 200"), select “Kind: Electrical” and click on “OK” (you do not have
to enter a value, because this will be determined during the calibration measurement).

Determining the reference value:

The level of the calibration signal is given in dBmO in most cases. As ACQUA displays the
results in dB[1Vrms], the level must be converted from dBmO to dB[1Vrms]. If the level is
given in digital FullScale, it has to be converted to dBmoO first.

Calibration Calibration signal
of ACQUA e.g.0.93dB
Cal external
e.g.. device
MFE Il / e.g.
MFE VI CMU 200

Fig. 3: Block diagram illustrating the principle of the calibration measurement

Formula:

0 dB[FullScale]

+ 3.14 dBmO

(all narrow-band digital networks using A-Law encoding,

0 dBmO

0 dB[FullScale]

- 2.21 dB[1Vrms]
+ 3.14 dBmO0 - 2.21 dB[1Vrms]

e.g. GSM network)

+ 0.93 dB[1Vrms]
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ACQUA Calibration of External Devices

Input Calibration (Electrical)

Calibration Kind Input Calibration
Calibration Kind
Mame
Befererce Valus Acoustical: Calibrate your microphane uzsing
pigtonphone or calibrator
It ) ) . _ . .
Eleclrlcal: Click. thiz ta calibrate an input uzing a
teas. Parameters signal generator
Start
" Acoustical
| Mest » | Cloze
Fig. 4

Please start the calibration procedure via the ACQUA menu command “Preparation/Input
Calibration” and select “Electrical” as calibration kind. Click on “Next” to continue.

Input Calibration (CMU 200)

Calibration Kind Input Calibration
MNarne
Mame
Reference Yalue Select the name of an existing calibration or enter
a hew ang
[rput Double-Click a name to edit a calibration
Meas. Parameters Mew
Start E lectrical

< Back ‘ MHeut » | Cloze

Fig. 5

Select the calibration name you created previously and click on “Next” to continue.
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Input Calibration

Input Calibration
Reference Walue

Calibration Kind
MName
Reference Value Enter the output lessel of pour zignal generator
Input

Meas. Parameters

Start

043 dB[v] ™

b Cloze

dBmi
< Back v

Fig. 6

Since ACQUA version 2.2.100 the conversion between db [V], dBmO and V is calculated au-
tomatically. Enter the output level of your signal generator in the corresponding field (please
look it up in the manual of the manufacturer).

Input Calibration (CMU 200)

Calbration Kind Input Calibration

Input
M ame M

Fieference Yalue Select the input where vour zenzor iz connected

Input Frontend manual 'our curent hardware settings will
not be changed

Meas. Parameters

Start
" Channel 2
—|hput
< Back ‘ MHeut » | Cloze
Fig. 7

Select the settings as shown above and click on “Next” to continue.
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Input Calibration (CMU 200)

Calbration Kind Input Calibration
tMeasurement Parametears

Marme
Fieference Yalue Duration Length of the meazurement
Input Generate Signal Generate output signal with

zelected frequency and level during calibration
Meas. Parameters

Start Diuration 1000 ms

—Sampling F ate:

" d41kHz  + 4EkHZ

—[Generate Signat
[~ Channel 1
[~ Channel 2

< Back ‘ MHeut » | Cloze

17

Fig. 8

Select the settings as shown above and click on “Next” to continue.

Input Calibration (CMU 200)

Calibration Kind Input Calibration

Start
MHame

Prew. calibration: 0,00 dB 24.04. 2006 171:48:00
Mew calibration: Mot done

Reference Walue

s Name  CML 200
Meas. Parameters Kind Elachical
Start Ref. walue 0,93 dB[V]
Channel  Channel 1
Input Drefault
Caormment
< Back Cloze

Fig. 9

Click on “Start” to start the calibration measurement. The measured calibration value will be
displayed at the top of the window next to the label “New calibration”.
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Receiving direction (A/D converter)

In receiving direction the measurement signal is electrically fed into the A/D converter of the
external device by ACQUA. The measurement system again operates with voltage values
with the reference 1 Vrms. The measurement signals should have an input level defined in
dBmO at the digital input of the terminal in the network.

For this purpose the digital send and receive line at the A/D converter are shortened (e.g.
CMU 200 Encoder Cal.; cf. Fig. 1, switch position 2) and a level measurement with suitable
output level is conducted (e.g. -10 dB[1Vrms] = -10.93 dB[FullScale (GSM)] = 7.79 dBm0). It
is important that during this measurement the calibration value is used which was previously
determined in sending direction.

calibration /A/D -DIA
signal « shortened
External
MFE i
ACQUA Device
D
< IN <t A
Fig. 10

The measurement signal is provided at output Il of the front end and measured at input I. The
difference between the level of the measured signal and the sent signal corresponds to the
required output correction.

If the device is able to connect the A/D converter directly to the D/A interface (e.g. CMU 200)
or in case of a non-compressing codec on the digital loop (e.g. G.711), the feature “Online
Level” (Fig. 11) evoked via the ACQUAlyzer “Audio” menu can be used in order to determine
the level difference. In all other cases a measurement descriptor has to be created for this
purpose (cf. ACQUA online help).
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Online Level gl

— Settings
Level | 0 oo dB[v] =
Freq. | ] 000 Hz

Flay | Channel 2 -

= Mouth/LS Equalization

put Calibration

Channel 2 | Mare -

— IR Filter In

— Input Level
Channel 1; dB[] [
Channel 2; dB[] ]-

Fig. 11: Example Online Level for CMU 200

Activate the checkbox “Input Calibration” and select the previously created calibration for
Channel 1. Click on “Start” to determine the level.

The determined level subsequently has to be entered in “Measurement Settings: External

Output Amplifiers: Gain Ch.2” (Fig. 12). A positive entry lowers the output level. The setting
should be saved under a recognizable name.

Measurement Settings

Grmocss.vese I M)

—Pre Measure Info ———————————————  — Mouth/L5 Egualizer
[¥ Show Pre-Measure Info [ SoftwareEQ [+
-
— DRP/ERP o
& off ~ _Dlgnal Ijo B i
© On (P.57) o Input Qutput Format
™ User defined " IEC:2 £ Consumer
= {* AES/EBU * Professional
J —Pulse InfOut
—Result [ InputOn [~ Output On
IV Check Results —File Format (Record)————————————
"~ Don't show results ~ 16 Bit (= 32Bit

¢ Show all results

(™ Show results if not ok — External Output Amplifiers

— Channel Names ————————  &ain ch.1 |0,0 dB
Channel 1 |SND(1) = Gainch.2 |23 4
Channel 2 |RCV(2) -

— Accuracy

Fig. 12: Example Measurement Settings for CMU 200
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