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BITE3-SPECTRUM ANALYZER

The BITE3 battery impedance tester comes standard with

a built in spectrum analyzer. The spectrum analyzer gives
the user the ability to examine the frequency content of the
ripple current on their batteries. By examining the ripple
frequency the health of the charger can be verified.

Charger Rectifiers

A rectifier is an electrical device that converts alternating
current (AC), which periodically reverses direction, to
direct current (DC). Rectifiers have many uses. Rectifiers
are key components of battery chargers.

The devices in a rectifier that converts the AC to DC are
called diodes. They convert the AC to DC or “rectify” the
AC by blocking the negative or positive portion of the
waveform. Almost all rectifiers are comprised of a number
of diodes in a specific arrangement for more efficiently
converting AC to DC.

There are many types of rectifiers that use different diode
configurations.

Half-wave Rectifier

The half wave rectifier uses 1 diode in the following
configuration.
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This is used to convert single phase AC to DC. This type of
rectifier blocks the negative portion of the wave.
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Then filter capacitors are used to smooth out the
waveform.

Filtered DC Out

Full Wave Rectifier

The full wave rectifier uses 4 diodes in the following
configuration.
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This is used to convert single phase AC to DC. This type of
rectifier is more efficient than a half wave rectifier.
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Then filter capacitors are used to smooth out the
waveform.
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Six Pulse Rectifier

The six pulse rectifier uses 6 diodes in the following
configuration.
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This is used to convert three phase AC to DC. This is a
typical type of rectifier used in today’s battery chargers.
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Then filter capacitors are used to smooth out the waveform.
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Ripple Frequency

No rectification process is 100% efficient. There is always
some level of AC left riding on the DC signal. The amount
of AC voltage mixed with the rectifier's DC output is called
ripple voltage. In most cases, since “pure” DC is the desired
goal, ripple voltage is undesirable. In today’s modern
chargers ripple current is very low. This can change as

the charger ages and components begin to fail. Ripple in
excess of 5 Amps per 100Ah of battery capacity can cause
heating effects in batteries. This can dramatically reduce the
battery’s life span.

Rectifiers with different configurations have different
frequencies of ripple. Sometimes, the method of
rectification is referred to by counting the number of DC
“pulses” output for every cycle. A single-phase, half-wave
rectifier circuit, then, would be called a 1-pulse rectifier,
because it produces a single pulse during the time of one
complete cycle (3600) of the AC waveform. A single-phase,
full-wave rectifier would be called a 2-pulse rectifier,
because it outputs two pulses of DC during one AC cycle.
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A three-phase full-wave rectifier would be called a 6-pulse
converter. The normal ripple frequency can be determined
by taking the number of pulses and multiplying it by

the fundamental frequency. A full wave rectifier with a
60Hz input would have a ripple frequency of 2 * 60Hz =
120Hz. A six pulse rectifier with a 60Hz input would have
a ripple frequency of 6 * 60Hz = 360Hz. By examining the
frequency of the AC ripple of a charger we can determine
if the rectifier is healthy.

Waveform Analysis

A waveform can be described using one of two basic
methods, a time domain method or a frequency domain
method.

A waveform can be described in a time domain method by
recording an amplitude level for given time intervals. The
waveform can be reproduced if the amplitude values are
known for given time intervals.

Another way to describe a waveform is using a frequency
domain. A waveform can be described as a set of
frequencies added together.

Fifth Harmonic 300Hz at 20% of Fundamental Amplitude

Resulting Waveform when frequency

Third Harmonic 180Hz at 10% of Fundamental Amplitude components are added togsther
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By using a mathematical process known as a Fourier
Transform it is possible to convert waveform data from the
time domain to the frequency domain.

The BITE3 measures the charge current in a time domain.
The BITE3 measures the amplitude of the current
periodically. The BITE3 then uses a Fourier Transform

to convert the time domain information to a frequency
domain. The different frequencies that make up the charge
current can then be displayed in a bar chart.

Analyze | Spectrum Analyzer _

20 40 60 80 100 120 140 160
Hz

Searching...

By knowing what pulse rectifier is used in the charger it
can be determined at what frequency the ripple should
be. If the majority of the ripple frequency is not at the
correct frequency then it can be determined that there is
a problem in the rectifier circuit of the charger, such as an
open diode. In this manner the BITE3 with its Spectrum
Analyzer not only will test the health of the battery string
but can verify the health of the battery charger as well.

BITE3-SPECTRUM ANALYZER

Technical Note

UK UNITED STATES

Archcliffe Road, Dover 4271 Bronze Way

CT17 9EN England Dallas, TX 75237-1018 USA
T (0) 1 304 502101 T 1800 723 2861

F (0) 1 304 207342 T 1214 333 3201

F 1214 331 7399

OTHER TECHNICAL SALES OFFICES
Norristown USA, Toronto
CANADA, Mumbai INDIA, Paris
FRANCE, Sidney AUSTRALIA,
Guadalajara SPAIN and

The Kingdom of BAHRAIN.

ISO STATEMENT

Registered to 1SO 9001:1994 Reg no. Q 09250
Registered to ISO 14001 Reg no. EMS 61597
SPECTRUMANALYZER_TN_EN_V01

www.megger.com
Megger is a registered trademark



