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S-280 TS Parameter Analyzer Specifications

1. Main Features

1. A laser displacement sensor is used to measure the displacement of the cone paper of

an under-test loudspeaker in order to gain parameters. There are no need to add mass or to

set closed boxes to add stiffness for taking measurements, and the loudspeaker alone is all

that is required for obtaining the parameters.

2. The bias displacement is given to the cone paper and this condition allows  parameters to

be measured. By the function of the software surbo-circuit, the measurement is conducted

while maintaining the specified bias.

3. Up to 10 different measurement settings can be set and when a measurement is started, the

system continues to measure to the end automatically in the settings set.

Measurement settings that can be set are a combination of driving voltage and bias

displacement.

4. When a measurement under 1 settings is finished, measured results are read into a file.

When all measurements are finished, the calculation and display software [TS GRAPH],

automatically starts and the calculation results are shown in lists and graphs.

5. A preliminary measurement is conducted and from these results, the measurement circuit

range is automatically set so to have the best resolution. Then the main measurement is

conducted.

6. Before starting the main measurement, the under-test speaker can undergo break-in.

 Jig and Sensor
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2. System Composition

2-1. Hardware

(1) S2801 Thiele Small Measuring Unit
Function

1) Changeover function of measuring signals
2) Measuring signals & noise rejection of speaker driving signals (low pass filter)
3) Direct current (DC) resistance measurement

Dimensions & mass 132.5(H) x 430(W) x 330(D) mm, 5kg

(2) S2802 Speaker Driver
Function Drive of under-test speakers
Performance

Maximum output power 50W(0.5ohm) 100W(1ohm ~ 8ohm)
Maximum output voltage 34V

Dimensions & mass 177(H) x 430(W) x 430(W) mm, 16.5kg

(3) Displacement Sensor
Sensor head LB-080 / Sensor unit LB-110
Measuring range: ± 15mm     Standard distance: 80mm    Frequency: 915Hz (-3dB)

(4) A/D·D/A Converter Board
A/D converter 500kS/s 12bit
D/A converter 1MS/s 12bit

(5) Personal Computer
OS: Windows95/98/NT 1 PCI-slot: 1 space

(6) Others
Speaker and sensor-head fittings and printer necessary

2-2. Software

(1) Sensor Setting.EXE
Used for adjusting sensor and loudspeaker distance

(2) TS Parameter no offset.EXE
TS parameter measurement (without bias)

(3) TS Parameter with offset.EXE
TS parameter measurement (with bias)

(4) Hysteresis Measure.EXE
Hysteresis characteristics measurement

(5) TS GRAPH
TS parameter calculation and display
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3. Flow of Measurement

TS parameters undergo measurements in the following procedure.
1. Preliminary measurement
2. Break-in
3. Main measurement
4. Saving and displaying results

3-1. Preliminary Measurement

Schematic values of items required for calculating the TS parameters are measured.
Conditions are determined in such a way so to achieve high precision in the main
measurement.

3-2. Break-In

In order to break-in the speaker, fixed voltage and fixed frequency signals are given to the
loudspeaker before the main measurement. At the beginning and end of break-in, the
break-in signals are smoothly faded-in and faded-out.

3-3. Main Measurement

The main measurement is conducted near the fo value obtained in the preliminary
measurement, and items required for calculating the TS parameters are measured.
For the measuring range, from half to double of the fo frequencies are selected as
default. To minimize measuring time, the number of measuring points is 40 points per
decade, however, frequency points are interpolated  in the parameter calculation software
[TS GRAPH], so to achieve high calculation precision.
The following items are measured for each frequency in approximately 2 seconds.
When the measurement is finished, values are read into files.
· Displacement values of cone paper (rms) and phase in relation to driving voltage
· Electric current values (rms) and phase in relation to driving voltage
· DC values of displacement of cone-paper
· DC resistance of voice coil
Measurements without offset obtain up to 3rd harmonics for displacement and DC
values mentioned above.

3-4. Starting TS GRAPH

When the main measurement is finished, [TS GRAPH] automatically started and
parameter lists and graphs are displayed.
[TS GRAPH] can start independently and read files consisting of previous measured
results to conduct calculation and display of parameters.
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ITEM DESCRIPTION UNIT

Voltage Speaker driving voltage (rms) v

DCR DC resistance of voice coil ohm

mg 10 Amplitude of displacement fundamental wave mm

Qms Q by mechanical loss alone in fo resonace frequency

Qes Q by electromagnetic damping alone in fo

Qts Total Q including all driver instrument loss in fo

Mms Mass of all vibration systems gr

Cms Compliance of all vibration systems m/N

Rms Mechanical resistance of  driver suspension system N·s/m

Bl Force factor N/A

Vas Air volume  that has same acoustic compliance as driver
suspension system l (litre)

Eff Efficiency %

Ze 0 Impedance in fo ohm

fo Resonance frequency of driver alone Hz

df Half-value of impedance curve Hz

4. Calculation and Display Software TS GRAPH

For each driving voltage (with a combination of bias displacement of cone paper), the following
parameters are calculated and displayed.

The values below are used for calculating the above parameters.
Sound velocity 344m/s
Air density 1.18kg/m3
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4-1. TS GRAPH Display Example   Without Bias

Calculation Parameter List      Qms, Qes, Qts vs. Magnitude

Mms, Stiffness, Rms vs. Magnitude   Bl, fo, Vas vs. Magnitude
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Drift vs. Magnitude      Stiffness, Force Factor vs. Displacement

    BlI, Restoring Force vs. Displacement      Waveforms, Peak Value vs. Voltage & Frequency
    Displacement vs. DC Current
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4-2. TS GRAPH Display Example   With Bias

 Calculation Parameter List       Qms, Qes, Qts vs. Displacement

Mms, Stiffness, Rms vs. Displacement  Bl, fo, Vas vs. Displacement
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Magnitude vs. Displacement




