
Introduction
Test requirements for car radio, CD receivers, and other devices such as GPS and 
entertainment systems are growing increasingly stringent. Manufacturers are 
expected to perform these multi-speaker and multi-channel tests while increasing 
throughput—without compromising test quality. This paper provides a solution 
for increasing overall production throughput and meeting these multi-channel 
testing requirements. Designed for today’s automotive audio needs, the solution 
uses the Agilent Technologies U8903A audio analyzer together with the Agilent 
34970A/34972A data acquisition (DAQ) switch unit and the 34904A 4 x 8 switch 
matrix plug-in module.

Challenges
The U8903A provides two analyzer channels yet manufacturers are required 
to measure multiple channels of various parameters such as voltage, dynamic 
range, and THD+N. To meet industry’s test requirements and maintain  
production throughput, this testing can require six to eight channels. 

For example, consider the following scenario. The required testing of car  
speakers typically includes multiple speakers. Various parameters for the front 
and rear, and right and left side speakers must be tested simultaneously. More 
than two channels are needed to perform such testing and prevent the creation 
of a bottleneck in daily production output. 

Solution
To expand the number of channels on the U8903A, a switch can be used. This 
switch changes the signal from the device under test (DUT) and sends the data to 
the audio analyzer and then a computer for post-analysis. Figure 1 shows a typical 
test configuration to expand the number of channels being tested simultaneously.
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Figure 2. Typical audio testing setup 
using Agilent instruments

Four-channels testing using the U8903A and  
Agilent VEE Software
Figure 2 shows this solution’s typical test setup for audio testing. In this exam-
ple, the DUT is a car’s audio playing standard test tones. To expand the number 
of channels that can be tested and support simultaneous parameter testing, 
the 34970A/34972A DAQ/data logger switch and the 34904A 4 x 8 switch 
module are connected to the U8903A using a customized cable to maintain a 
balanced connection: the U8903A-107 XLR-to-2-BNC connectors. An automated 
Agilent VEE program is used to capture the frequency, AC voltage, and THD+N 
measurement of the test tone. 

With this solution, four-channel testing is done using the following procedures:

1. Connect and power up the instruments shown in Figure 2.

2. Load the test tone CD-ROM in the car radio. In this example, two common 
test tones are being tested that are usually performed at a manufacturing site:

 ◦ 1 kHz, 0 dBm
 ◦ 1 kHz, –60 dBm for dynamic range test

3. Ensure the Agilent IO Connection Expert detects the necessary instruments 
before performing the test.

4. Run the automated Agilent VEE program as shown in Figure 3. Two different 
sets of results from this test program can be easily captured and displayed:

 ◦ Frequency, AC voltage, and THD+N results 
 ◦ Dynamic range test of the car radio is the sum of the test tone input and 

the THD+N results 
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Figure 3. Example of an automated VEE program for four channels testing 

As illustrated in Figure 3, the VEE program makes it easy to automate testing and 
simultaneously measure multiple channels and parameters.

With this solution, four-channel testing is done using the following procedures:

1. Connect and power up the instruments shown in Figure 2.

2. Load the test tone CD in the car radio. In this example, two common test 
tones are being tested that are usually performed at a manufacturing site:

 ◦ 1 kHz, 0 dBm
 ◦ 1 kHz, –60 dBm for dynamic range test

3. Ensure the Agilent IO Connection Expert detects the necessary instruments 
before performing the test.

4. Run the automated Agilent VEE program as shown in Figure 3. Two different 
sets of results from this test program can be easily captured and displayed:

 ◦ Frequency, AC voltage, and THD+N results 
 ◦ Dynamic range test of the car radio is the sum of the test tone input and 

the THD+N results 
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Figure 4. Agilent XLR to 2 BNC connector cables simplify measurement needs

Solution Components

Agilent U8903A audio analyzer

The Agilent U8903A provides the flexibility to measure and quantify both analog 
and digital audio performance in analog and digital IC component and module 
designs, wireless audio, and consumer audio applications. It contains analog 
domain and digital domain audio measurement in one box, making it quick and 
convenient to obtain complex, cross-domain measurements. The U8903A makes  
it easy to measure parameters such as distortion, SINAD, frequency, voltages,  
and FFT.

Balanced connection cable

The balanced connection accessory is designed to reduce crosstalk and allow 
channel separation between the channels under test. In addition, this cable is 
used to provide a separate ground for multiple DUT testing. Figure 4 shows the 
accessory cables available for use with U8903A:

•	 U8903A-107 Cable – XLR (Male) to 2 BNC (Male) connector for the analyzer 

•	 U8903A-108 Cable – XLR (Female) to 2 BNC (Male) connector for the generator

U8903A-107
XLR (M) to 2 BNC (M) connector

U8903A-108
XLR (F) to 2 BNC (M) connector
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Agilent 34970A/34972A data acquisition /data logger switch unit

The Agilent 34970A/34972A DAQ/data logger switch unit consists of a three-
slot mainframe with a built-in 6½-digit digital multimeter, and eight different 
switch and control modules. A complete selection of plug-in modules provides 
high quality measurements, switching, and control capabilities when it is con-
nected to the U8903A audio analyzer and measures more than two channels 
at one time. The modules allow the number of channels to be expanded or 
changed based on audio testing needs. 

Agilent 34904A 4 x 8 two-wire matrix module for 34970A/34972A

The Agilent 34904A provides the flexibility to connect different instruments  
to multiple points on the DUT at the same time. Rows or columns may be  
connected between multiple modules to build 8 x 8, 4 x 16 or larger matrices, 
with up to 96 cross points in a single frame.

Conclusion
Multi-channel testing is easily achieved using a combination of the Agilent 
U8903A audio analyzer, Agilent 34970A/34972A DAQ/data logger switch unit, 
and the Agilent 34904A 4 x 8 two-wire matrix module. In addition to car audio, 
this solution can be used to test other media devices such as MP3 players, DVD 
players, and televisions. Agilent instruments support SCPI commands, allowing 
users to easily program and automate the instruments and perform testing in 
their high volume manufacturing environment. 
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