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ACQUA Calibration of External Devices with 
Analog Interfaces 
 

 
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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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 dBm0 in most cases. As ACQUA displays the 
results in dB[1Vrms], the level must be converted from dBm0 to dB[1Vrms]. If the level is 
given in digital FullScale, it has to be converted to dBm0 first. 
 

 
Fig. 3: Block diagram illustrating the principle of the calibration measurement 
 
 
Formula: 
0 dB[FullScale] = + 3.14 dBm0  
(all narrow-band digital networks using A-Law encoding, e.g. GSM network) 
0 dBm0          = - 2.21 dB[1Vrms] 
0 dB[FullScale] = + 3.14 dBm0 – 2.21 dB[1Vrms] = + 0.93 dB[1Vrms] 
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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. 
 

 
 
Fig. 5 
 
Select the calibration name you created previously and click on “Next” to continue. 
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Fig. 6 
 
Since ACQUA version 2.2.100 the conversion between db [V], dBm0 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). 
 

 
 
Fig. 7 
 
Select the settings as shown above and click on “Next” to continue. 
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Fig. 8 
 
Select the settings as shown above and click on “Next” to continue. 
 

 
 
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 
dBm0 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.  
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Fig. 10  
 
The measurement signal is provided at output II 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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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. 
 

  
Fig. 12: Example Measurement Settings for CMU 200 


