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SUPPLY CURRENT INCLUDING
TRANSIENTS FLOW IN LOOP

BYPASS CAP "DECOUPLES" CURRENT LOOP
FOR TRANSIENTS INTO SMALLER LOOP
PREVENTING NOISE ON THE POWER SUPPLY TRACES
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TECHNOLOGY ADVANTAGES DISADVANTAGES APPLICATIONS
Aluminum Electrolytic, t ‘High CV ‘Temperature related Consumer products
Switching Type. product/cost wearout -Large bulk storage

Avoid general purpose
types

‘Large energy storage

‘Best for 100V - 400V

‘High ESR/size
*High ESR @ low temp

Solid Tantalum

*High CV product/size

*Fire hazard with reverse

*Popular in military

-Stable @ cold temp | Voltage -Concern for tantalum
‘No wearout ‘Expensive raw material supply
*Only rated up to 50V
Aluminum-Polymer, ‘Low ESR *‘Rapid degradation ‘Newest technology

Special-Polymer,
Poscap, Os-Con

Z stable over temp
‘Relatively small case

above 105°C
*Relatively high cost

*CPU core regulators

Ceramic

.

‘Lowest ESR, ESL
*High ripple current

*X7R good over wide
temp

*CV product limited
*Microphonics
*C decreases with

increasing voltage

‘Excellent for HF
decoupling

*Good to 1GHz

Film (Polyester, Teflon,

polypropylene,
polystyrene, etc.

‘Hi Q in large sizes
*No wearout
*High voltage

S an | CORES www.moore8.com

*CV product limited
*Not popular in SMT
*High cost
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NaiRE

Multilayer or Monoblock

2

standard ceramic disk capacitor

@@»Q

surface mount ceramic

Mica capacitor

High voltage dipped ceramic Electrolytic
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Rse ries Lse ries

V(ceramic_cap)/I(ceramic_cap)

100C

10C
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IMPEDANCE
RISES DUE

IMPEDANCE FALLS TO ESL
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>
FREQUENCY

RESONANCE
CREATES A MINIMUM

FIGURE 8. IMPEDANCE OF AN ACTUAL CAPACITOR (NON-IDEAL)
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FIGURE 10. IMPEDANCE OF THREE CAPACITORS, THE SAME
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Correct Optional Incorrect

«—  Ferrite Beads \
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