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WVAIUPIX Various (0402, 0603, 0805, 1206 series)

WVAIUPIX Chip Ceramic Capacitor Instruction Manual

1. INTRODUCTION

This instruction manual provides essential guidelines for the proper handling, installation, usage, and
storage of WVAIUPIX Chip Ceramic Capacitors. These components are widely used in various electronic
circuits for filtering, decoupling, timing, and energy storage applications. Understanding their characteristics
and proper application is crucial for optimal circuit performance and reliability.

2. INsTALLATION AND MoOUNTING (SETUP)

2.1 Handling Precautions
o Electrostatic Discharge (ESD): Ceramic capacitors are sensitive to ESD. Always handle
components in an ESD-safe environment, using grounded wrist straps, work surfaces, and tools.

« Physical Damage: Avoid applying excessive mechanical stress to the capacitors, as this can lead to
cracks in the ceramic body or damage to the terminations. Do not drop or bend the components.

« Contamination: Keep components free from dust, dirt, and other contaminants that could affect
soldering or electrical performance.

2.2 Soldering Guidelines

Proper soldering techniques are critical to prevent damage and ensure reliable connections.

+ Reflow Soldering: Follow the recommended temperature profiles provided by the solder paste
manufacturer. Ensure the peak temperature does not exceed the capacitor's maximum rated
temperature (typically 260°C for a short duration). Gradual heating and cooling are essential to
prevent thermal shock.

« Wave Soldering: Minimize immersion time in the solder wave. Preheating is recommended to
reduce thermal shock. Ensure the solder temperature and contact time are within specified limits.

« Manual Soldering: Use a soldering iron with a fine tip and controlled temperature. Apply solder
quickly and efficiently to minimize heat exposure. Avoid prolonged contact (typically less than 3
seconds at 350°C). Do not apply force to the capacitor body with the soldering iron.

o Solder Volume: Use an appropriate amount of solder. Excessive solder can cause mechanical
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stress during cooling, while insufficient solder can lead to poor electrical contact.

2.3 Placement Considerations

Ensure adequate spacing between components to allow for proper heat dissipation and to prevent short
circuits. Consider the mechanical stability of the board and components during assembly and operation.

3. Usage CoNsIDERATIONS (OPERATING)

3.1 Voltage Ratings

Always operate capacitors within their specified voltage ratings. Exceeding the rated voltage can lead to
dielectric breakdown and permanent damage. Note that DC bias can significantly reduce the effective
capacitance of Class Il ceramic capacitors (X5R, X7R).

3.2 Capacitance Tolerance

Capacitors are manufactured with a specified tolerance (e.g., 10%, 20%). Account for this variation in
circuit design to ensure proper functionality across the component's range.

3.3 Temperature Characteristics

The capacitance of X5R and X7R dielectric types varies with temperature. X5R capacitors typically operate
from -55°C to +85°C with a capacitance change of £15%. X7R capacitors operate from -55°C to +125°C
with a capacitance change of £15%. Design circuits to accommodate these variations over the expected
operating temperature range.

3.4 Frequency Response

Ceramic capacitors exhibit different impedance characteristics at various frequencies. Consider the
Equivalent Series Resistance (ESR) and Equivalent Series Inductance (ESL) for high-frequency
applications to ensure effective filtering or decoupling.

3.5 Current Limits

While ceramic capacitors can handle high ripple currents, excessive current can lead to self-heating and
potential damage. Ensure that the ripple current is within the component's thermal limits.

4. SToRAGE AND HANDLING (MAINTENANCE)

4.1 Environmental Conditions

Store capacitors in a cool, dry environment. Recommended storage conditions are typically between 5°C
and 35°C with relative humidity below 70%. Avoid direct sunlight and corrosive atmospheres.

4.2 Packaging

Keep components in their original, sealed packaging until ready for use to protect them from moisture and
physical damage. Once opened, store in a dry cabinet or re-seal to prevent moisture absorption, especially
for components sensitive to moisture during soldering.

4.3 Shelf Life

The solderability of terminations can degrade over time due to oxidation. It is recommended to use
components within 12 months of the manufacturing date for optimal solderability.

5. TROUBLESHOOTING



5.1 Common Issues and Solutions

« Incorrect Capacitance Reading: Verify the component value against the circuit design. Ensure the
measurement device (LCR meter) is calibrated and used correctly. Remember that DC bias can
affect the measured capacitance of Class Il dielectrics.

o Short Circuit: Inspect the capacitor for physical damage (cracks, burn marks). Check for solder
bridges or foreign material across the terminals.

o Open Circuit: Check for poor solder joints or damaged terminations. Ensure the component is
properly seated on the pads.

« Component Damage (Cracks/Burns): This often indicates excessive thermal stress during
soldering, mechanical shock, or overvoltage conditions. Review soldering profiles and operating
voltage.

5.2 Testing

Use an LCR meter to measure capacitance, ESR, and dissipation factor. Ensure the test frequency is
appropriate for the capacitor type and application. For visual inspection, use a microscope to check for
cracks or defects.

6. SPECIFICATIONS

The WVAIUPIX Chip Ceramic Capacitors are available in various sizes, capacitance values, and voltage
ratings. Below is a general overview of common specifications.

Parameter Description / Range

Package Sizes 0402, 0603, 0805, 1206 (EIA standard)
Capacitance Range 10uF, 22uF, 33uF, 47uF (and other values)
Voltage Ratings 4V, 6.3V, 10V, 16V, 25V, 50V (DC)
Tolerance 10% (K), 20% (M)

Dielectric Types X5R, X7R (Class Il ceramic)

Operating Temperature X5R: -55°C to +85°C; X7R: -55°C to +125°C

Note: Specific values and characteristics may vary by batch and exact part number. Always refer to the
component datasheet for precise specifications.
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