Novel Capacitors

Murata’s New ESR Capacitors
Tackle Anti-Resonance
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To resolve this problem, Murata nance. An ideal way to controkig. 3: Circuit impedance simulation data
Manufacturing Co., Ltd. developed low-ESL the load fluctuations of an LSI
controlled ESR capacitors with ESR values thats to reduce the ESL value of the capacitor angbort.
have been purposely increased. These areprove the charge and discharge characteris- In a circuit configuration, such as the one in

Murata’s LLR Series capacitors. tics. However, the conventional ESR controlthis figure, the area between the LSI package
method, which changes the internal electrodend the on-package capacitors (C01) is suscepti-
. patterns of a monolithic ceramic capacitor, hadle to anti-resonance. Anti-resonance is generat-
SeleCt?ble ESRinLLR a downside because it causes the ESL value &d there because of LC resonance caused by an
Capacitors increase at the same time. Murata has adoptezktremely small capacitance component of an

The main feature of the LLR capacitors isits own design to successfully control the ESRLSI package and an ESL component of a capac-
that their ESR values have been purposely invalue while the ESL value remains the sameitor (CO1) mounted on the package.
creased. The ESR is selectable among four valn this way, Murata’s new LLR Series achieves Three methods are available to control this
ues from 100r@ to 1,000nf2. (Table 1) the capacitor performance for operating in theanti-resonance. One is to increase the capaci-
broadband region. tance contained in an LS| package. Another
method is to reduce the ESL value of the capac-
itor. The third is to increase the ESR value of
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1 Using LLR Capacitors

E the capacitor. The values for the first and second
2 o Anti-resonance can be generated when thenethods are determined by the components se-
e ESR value of a capacitor is too low. In the caséected during the equipment design phase.
8 of a standard circuit configuration, various ca-Therefore, the third method, which increases the

IS 0.01 . . . . .
E pacitors are placed between a high-performancESR value, is the easiest way to control anti-res-
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0.1M M 10M  100M 16 1o to this LSI (Fig. 2). The on-package capacitorsachieve this purpose.

Frequency (Hz) or capacitors mounted on an LSI package board, Fig. 3 shows simulation data of the circuit

Fig. 1: Impedance curve of capacitor (shown as CO1 in Fig. 2) are used as decouplingnpedance profile when all capacitors (C01)
devices for high-frequency mounted on the LSI package are replaced with

Table 1: LLR series product lineup range support, whereas the high-the LLR Series capacitors. This graph shows

=l ESEEsEI  capacitance ceramic capacitorsthat the higher the resistance value, the lower
b (mmmax)|  (uF) (LN GO 2200 70 66l  and aluminum electrolytic ca- the anti-resonance peak. In this simulation, the
1

@ 0816 size X7$  X7s X7 X718 pacitor with a capacitance of peak value of the LLR series is reduced py a
(mm) U5 120 <twP> <tuf> <tuP> <luP> more than 100F (shown as C02 factor of one-fiftieth. Therefore, noise reduction
@) @) @) @) and CO03, respectively) are usedin a target frequency range can be expected.
Significant reduction as decoupling devices for low-
of anti-resonance! and mid-frequency range sup- (Continued on page 24)
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(Continued from page 11)

Preventing DC-DC Converter
Oscillation

A capacitor is used at the output side of the
step-down DC-DC converter to control the out-
put voltage fluctuations (ripple voltage fluctua-
tions). An LC low-passfilter is also provided at
the output side to smooth the voltage output
from the DC-DC converter (Fig. 4). When a
monolithic ceramic capacitor with a low ESR
value is used for the corresponding location,
oscillation occurs. To prevent the oscillation,
the ESR value of a capacitor is increased to
provide a phase margin. This function can be
achieved by using the LLR Series, which can

resolve the oscillation problem stemming from
a low ESR value of a monolithic ceramic ca-
pacitor. Murata believes that the LLR Series
can give circuit designers more options.

Emergence of ESR Control

In the past, the only requirements for
monolithic ceramic capacitors have been
large-capacitance and low-ESR characteristics
for maintaining the power supply line and 1/0
line at low impedance. As more functions are
added to electronic equipment, the new idea of
ESR control has emerged. Murata believes
that the value of monolithic ceramic capaci-
tors as an easy-to-use passive component can
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Fig. 4: Step-down type DC-DC converter

be further improved through flexible respons-
es to such new needs.

Murata intends to further develop the LLR
Series and extend the lineup featuring this
product. O
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