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Introduction
With increased requirements for size
reduction and higher reliability design,
it is becoming necessary to evaluate
electrolytic capacitors employed in
electronic equipment. Production vol-
ume has been increasing for circuit
applications. Manufacturing and QA
now have to improve their testing of
electrolytic capacitors. Here are the
solutions offered by the Agilent
4263B LCR Meter to meet these meas-
urement requirements.

Current Problems in Electrolytic
Capacitor Evaluation
When making electrolytic capacitor
measurements using conventional
LCR meters, there are quite a few
shortcomings.

(1) Impedance value of the electrolytic
capacitors is usually so low that an
accurate measurement is hard to
achieve. Some LCR meters cannot
measure above 20 mF due to a limited
measurement range.

(2) Electrolytic capacitors are cur-
rently tested at 100 Hz or 120 Hz. The
measurement speed at those frequen-
cies is quite slow, and higher through-
put cannot be achieved by automatic
measurement systems.

(3) When a charged capacitor is con-
nected to the measurement terminals
of the LCR meters, the circuit is easi-
ly damaged by the discharge energy.

(4) When a shorted device is measured,
the internal circuit of a conventional
LCR meter is latched up, and it needs
a long recovery time.

(5) Some inexpensive LCR meters do
not range up to 100 kHz, and the
equivalent series resistance of the
electrolytic capacitors need to be
evaluated at 100 kHz.

(6) Most LCR meters cannot detect
whether or not the contact between
the fixture’s electrodes and the device’s
electrode is good, thus decreasing the
reliability of a measurement.

(7) There are no test fixtures for the
terminals (for example, big screw
electrodes) of the big electrolytic
capacitors.

Agilent 4263B LCR Meter Solution
(1) Accurate Low Impedance Measurement
The 4263B LCR Meter employs a 
4-terminal pair configuration and an
advanced low noise design so that it
makes accurate measurements up to
1 F. For example, when 10 mF is meas-
ured at 120 Hz, the 4263B’s accuracy,
0.57% can be achieved. Also, the meas-
urement cable can be extended up to
4 m while maintaining the measurement
accuracy.

(2) High System Throughput
The measurement speed of the 4263B
LCR Meter at 100 Hz/120 Hz is 25 ms
(Meas.Time: SHORT). Figure 1 shows
you the fluctuation of the 22 mF
Aluminum Electrolytic Capacitor
Measurement by SHORT mode, and
120 Hz of the 4263B.

Figure 1. Fluctuation of the measurement value at SHORT
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In addition, the 4263B has the follow-
ing features which allow easy system
integration, and improve measurement
throughput.

• GPIB Interface
• Handler Interface
• Built-in Comparator
• Trigger Delay Function

The 4263B has been miniaturized for
system downsizing (320 (W) x 100 (H)
x 300 mm (D), 4.5 kg).

(3) Input Protection
The 4263B input protection is im-
proved over existing products. When
a charged capacitor (250 V, 120 µF) is
connected to the UNKNOWN terminals,
the 4263B can stand its discharge
energy (4J) so that the front panel
terminals are not damaged.

(4) Quick Recovery for shorts
The quick recovery system of the
4263B improves throughput. Normal
operation is resumed the instant a
shorted DUT is removed from the
handler, so the handler can always be
operated at its full speed and only
good DUTs are retained.

(5) Wide Frequency Range
The 4263B has five selectable frequen-
cies that allow you to simulate testing
under the correct conditions: 100, 120,
1 k, 10 k, and 100 kHz. ESR can be eval-
uated at 100 kHz. A 20 kHz frequency
might be required for testing aluminum
electrolytic capacitors used in switch-
ing power supply circuits. When Option
002 is installed, 20 kHz is added to the
other five test frequencies.

(6) Contact Check Function
The 4263B LCR meter has a contact
check function which checks contact
conditions between the test terminals
and the electrodes of the device shown
in Figure 2. This function ensures the
reliability of the PASS/FAIL testing in
the automatic handlers in production.

(7) Various Test Fixtures
The Agilent 16089A Kelvin Clip Leads
have two large clips that can accept
device electrodes with a diameter of
15 mm. Figure 3 shows a big capacitor
measurement using the 16089A. The
Agilent 4263B employs the 4-terminal
pair configuration. You can choose from
many types of the 4-terminal pair test
fixtures shown in Figure 4. 

Figure 2. Contact Check Function

Figure 3. Big Electrodes Electrolytic Capacitors Measurement using the Agilent 16089A



Conclusion
The Agilent 4263B is a compact LCR
meter that maintains a high measure-
ment speed (25 ms) with high accura-
cy at 100 Hz/120 Hz. The input pro-
tection circuit prevents charged
capacitors from damaging the front
panel circuitry. Therefore, the 4263B
offers more stable and reliable elec-
trolytic capacitor testing.

Figure 4. Major Four-Terminal-Pair fixtures
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Agilent Technologies aims to maximize 
the value you receive, while minimizing
your risk and problems. We strive to
ensure that you get the test and measure-
ment capabilities you paid for and obtain
the support you need. Our extensive sup-
port resources and services can help you
choose the right Agilent products for your
applications and apply them successfully.
Every instrument and system we sell has 
a global warranty. Support is available 
for at least five years beyond the produc-
tion life of the product. Two concepts
underlie Agilent’s overall support policy:
“Our Promise” and “Your Advantage.”

Our Promise
“Our Promise” means your Agilent test
and measurement equipment will meet its
advertised performance and functionality.
When you are choosing new equipment,
we will help you with product informa-
tion, including realistic performance spec-
ifications and practical recommendations
from experienced test engineers. When
you use Agilent equipment, we can verify
that it works properly, help with product
operation, and provide basic measurement
assistance for the use of specified capabil-
ities, at no extra cost upon request. Many
self-help tools are available.

Your Advantage
“Your Advantage” means that Agilent
offers a wide range of additional expert
test and measurement services, which you
can purchase according to your unique
technical and business needs. Solve prob-
lems efficiently and gain a competitive edge
by contracting with us for calibration, extra-
cost upgrades, out-of-warranty repairs, and
on-site education and training, as well 
as design, system integration, project man-
agement, and other professional services.
Experienced Agilent engineers and techni-
cians worldwide can help you maximize
your productivity, optimize the return on
investment of your Agilent instruments and
systems, and obtain dependable measure-
ment accuracy for the life of those products.

Get assistance with all your 
test and measurement needs at: 
www.agilent.com/find/assist
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