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THD Analyzer

Total Harmonic Distortion (THD) Analyzers calculate the total distortion introduced by all the harmonics of the fundamental frequency wave.

In most cases, THD is the amount required to be calculated, rather than distortion caused by individual harmonics. This type of analysis is very

important in systems (e.g. Audio) in which filters with extremely small passband/stopband are desired, such as a notch filter in a parametric

equalizer.

Fundamental Suppression Analyzer

This is a specific type of THD analyzer, in which basically the fundamental frequency of the input wave is suppressed so as to remove it from the

spectra of the meters used for distortion measurement, and the total gain of all the harmonics is calculated, thus obtaining the total distortion caused

by the harmonics.

A block diagram of a Fundamental Suppression (FS) Analyzer is shown in Fig. 1. This basic construction consists of three main sections: Input

section with impedance matcher, a rejection amplifier section and an output metering circuit. Notice the feedback from the bridge amplifier to the

pre-amp lifier section, that enables the rejection circuit to work more accurately.

Input

Input —»
p Attenuator

Impedance
Matcher

.

Sensitivity Control

Frequency Range Selection

!

Bridge Amp.

Wien Bridge

- Pre-Amplifier |«

A

» Post Attenuator

|

Meter Amp.

— Output

Fig. 1. Block Diagram of a Fundamental Suppression Analyzer

The Wien bridge in this block diagram is tuned to the fundamental frequency by frequency control and it is balanced for zero output by adjusting the

bridge controls, thus giving a notch in the frequency response of the rejection section, as shown in Fig. 2.

Gain (dB)
A

Fundamental Frequency Notch

> Frequency (Hz)

Fig. 2. The frequency response of a Fundamental Suppression Analyzer
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Small and Thin +2 g Accelerometer

ADXL322

FEATURES

Small and thin

4 mm x 4 mm x 1.45 mm LFCSP package
2 mg resolution at 60 Hz

Wide supply voltage range: 2.4Vto 6 V
Low power: 340 pA at Vs =2.4V (typ)
Good zero g bias stability

Good sensitivity accuracy

X-axis and Y-axis aligned to within 0.1° (typ)
BW adjustment with a single capacitor
Single-supply operation

10,000 g shock survival

Pb Free: Compatible with Sn/Pb and Pb-free solder processes

APPLICATIONS

Cost-sensitive motion- and tilt-sensing applications
Smart hand-held devices

Mobile phones

Sports and health-related devices

PC security and PC peripherals

FUNCTIONAL BLOCK DIAGRAM

+3V

P
ADXL322 r—‘l

Cpc == L AC [T] — OUTPUT | | OUTPUT
K LI.. AMP  [—| PEMOD AMP AMP
=

SENSOR

RewLr ReLr
32kQ 32kQ
NS
N CON e I Your Xour
| vT o™

GENERAL DESCRIPTION

The ADXL322 is a small, thin, low power, complete, dual-axis
accelerometer with signal conditioned voltage outputs, which
are all on a single monolithic IC. The product measures accel-
eration with a full-scale range of +2 g (typical). It can also
measure both dynamic acceleration (vibration) and static
acceleration (gravity).

The ADXL322’s typical noise floor is 220 pg/VHz, which allows

‘signals below 2 mg to be resolved in tilt-sensing applications

using narrow bandwidths (<60 Hz).

The user selects the bandwidth of the accelerometer using
capacitors Cx and Cy at the Xour and Your pins. Bandwidths
of 0.5 Hz to 2.5 kHz can be selected to suit the application.

THEORY OF OPERATION

The ADXL322 is a complete acceleration measurement system
on a single monolithic IC. The ADXL322 has a measurement -
range of +2 g. It contains a polysilicon surface micromachined

“sensor and signal conditioning circuitry to implement an.open-

loop acceleration measurement architecture. The output signals
are analog voltages that are proportional to acceleration. The-
accelerometer measures static acceleration forces, such as
gravity, which allows it to be used as a tilt-sensor.

The sensor is a polysilicon surface-micromachined structure
built on top of a silicon wafer. Polysilicon springs suspend the
structure over the surface of the wafer and provide a resistance
against acceleration forces. Deflection of the structureis
measured using a differential capacitor that consists of inde-
pendent fixed plates and plates attached to the moving mass.
The fixed plates are driven by 180° out-of-phase square waves.
Acceleration deflects the beam and unbalances the differential -
capacitor, resulting in an output square wave whose amplitude
is proportional to acceleration. Phase-sensitive demodulation
techniques are then used to rectify the signal and determine
the direction of the acceleration.

The demodulator’s output is amplified and brought off-

chip through a 32 kQ resistor. The user then sets the signal
bandwidth of the device by adding a capacitor. This filtering
improves measurement resolution and helps prevent aliasing.
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