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Introduction

In the world of modern electronics, the tiniest components often hold the biggest impact. Chip capacitors and chip

resistors are the unsung heroes that shape signal integrity, power distribution, and overall performance in

everything from smartphones to industrial control panels. When paired with the precision engineering of Micross—

a leading manufacturer renowned for its high quality passive components—designers gain access to a reliable,
compact, and cost effective solution set that meets the demanding standards of today’s electronic products.

This article offers a deep dive into the world of chip capacitors and chip resistors, with a special focus on Micross'’s
product range. We'll explore the fundamental principles behind these components, the key factors that influence
their selection, and real world applications where Micross’s offerings excel. Whether you're a seasoned engineer, a
hobbyist, or simply curious about the building blocks of modern circuitry, this guide will equip you with the
knowledge needed to make informed design decisions.

Understanding Chip Capacitors

What Are Chip Capacitors?

Chip capacitors, also known as surface mount capacitors, are tiny passive devices that store electrical energy in an
electric field. Unlike their larger, through hole counterparts, chip capacitors are designed for surface mount
technology (SMT), allowing them to be soldered directly onto the board’s surface. This miniaturization enables
higher component density and improved signal integrity, especially at high frequencies.

Common Types and Materials

e Ceramic Capacitors — The most widely used type, offering low cost, excellent stability, and high temperature
tolerance. They come in various dielectric classes (X7R, Y5V, etc.) that balance capacitance and temperature
performance.

e Tantalum Capacitors — Known for high capacitance per volume and stable voltage rating. They're ideal for
power supply decoupling but require careful handling due to polarity sensitivity.

« Silicon Dioxide Capacitors — Provide very low equivalent series resistance (ESR), making them suitable for RF
and high speed applications.

¢ Polypropylene and Film Capacitors — Though less common in SMT, they offer extremely low ESR and high
ripple current handling for specialized circuits.

Key Performance Parameters

When selecting a chip capacitor, designers must consider:

Capacitance Value — Determines the amount of charge the component can store.

Voltage Rating — The maximum voltage the capacitor can safely handle without breakdown.
ESR (Equivalent Series Resistance) — Impacts power dissipation and ripple suppression.
Temperature Coefficient — Indicates how capacitance changes with temperature.

Tolerance — The allowable deviation from the nominal capacitance.
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Understanding Chip Resistors



What Are Chip Resistors?

Chip resistors are surface mount resistive elements that limit current flow, divide voltage, and provide load or
feedback paths in electronic circuits. Their compact size and robust performance make them indispensable in
modern design.

Common Types and Construction

e Metal Film Resistors — Offer high precision, low noise, and excellent temperature stability. Ideal for audio,
precision measurement, and analog circuits.

« Metal Oxide Film Resistors — Provide higher power handling and better high frequency performance compared
to metal film, making them suitable for power management.

e Carbon Film Resistors — The most cost effective, but with higher tolerance and noise. Commonly used in
general-purpose applications.

e Thin Film Resistors — Provide extremely low noise and high stability, used in high precision instrumentation.

Key Performance Parameters

Important metrics for chip resistors include:

Resistance Value — Determines the current limiting capability.

Power Rating — Maximum power dissipation before failure.

Tolerance — Acceptable deviation from the specified resistance.
Temperature Coefficient (TC) — How resistance changes with temperature.
Noise and Ripple — Particularly critical in low noise analog circuits.
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Micross: A Trusted Name in Passive Components

Who Is Micross?

Micross is a reputable manufacturer that specializes in high quality chip capacitors and chip resistors. With a global
distribution network and a strong focus on research and development, Micross delivers components that meet

stringent industry standards such as RoHS, UL, and ISO certifications. Their product lines are known for reliability,

tight tolerances, and competitive pricing.

Micross Chip Capacitors
Micross offers a wide array of ceramic and tantalum chip capacitors, covering capacitance ranges from a few
picofarads to several microfarads. Key features include:

e Low ESR and ESL - Ensures efficient power filtering and minimal signal distortion.

¢ Wide Temperature Range — From -55°C to +125°C, suitable for automotive and industrial environments.

e Compact Package Sizes — 0402, 0603, 0805, and 1206 leadless formats enable high density board layouts.
* High Voltage Ratings — Up to 50V, allowing use in power supply and signal conditioning circuits.

Micross Chip Resistors

Micross’s resistor lineup includes metal film, metal oxide, and carbon film types, offering a balance between cost and
performance. Highlights include:

¢ Precise Tolerances — 0.5% to 5% depending on the series.

¢ Low Noise — Metal film variants deliver

» High Power Ratings — Up to 1W for metal oxide series, ideal for power management.
e Temperature Stability — TC as low as +50ppm/°C for precision applications.



Design Considerations for Micross Chip Capacitors and Resistors

Component Selection Criteria

Choosing the right Micross component requires evaluating the circuit’s operational demands:

1. Electrical Requirements — Voltage, current, and frequency ranges dictate the necessary ESR, power rating,
and capacitance/ resistance values.

2. Thermal Management — High frequency or high power circuits may require components with low ESR to
reduce heating.

3. Size Constraints — Compact formats like 0402 may be essential for space constrained designs.

4. Environmental Factors — Automotive and industrial applications demand components that can withstand
vibration, humidity, and extreme temperatures.

5. Cost vs. Performance Trade off — Balance budget constraints with the need for precision and reliability.

Tolerance and Temperature Coefficient

Micross’s tolerance ranges allow designers to meet strict accuracy requirements. For instance, a 1% tolerance
metal film resistor ensures minimal drift in voltage divider networks. Likewise, a ceramic capacitor with a X7R
dielectric offers a temperature coefficient of £15% over a wide temperature band, which is suitable for general
filtering tasks.

Power Rating and Thermal Dissipation

Resistors with higher power ratings can handle larger currents without overheating. Micross’s metal oxide series, for
example, offers 0.5W to 1W ratings, making them ideal for load resistors in power supplies. For capacitors,
selecting a component with a suitable voltage rating and low ESR helps prevent voltage spikes from causing
dielectric breakdown.

Packaging and Mounting: Surface Mount vs. Through Hole

Surface Mount Technology (SMT)
Micross chip capacitors and resistors are primarily available in SMT packages such as 0402, 0603, 0805, and
1206. SMT offers:

e Higher Density — Enables more components per square inch.
¢ Better Electrical Performance — Shorter leads reduce inductance and resistance.
» Automation Friendly — Suitable for pick and place machines, reducing labor costs.

Through Hole Alternatives

While Micross focuses on SMT, some of its components are also available in through hole formats for legacy
designs. Through hole versions provide:

¢ Mechanical Robustness — Better suited for high vibration environments.
e Simpler Hand Soldering — Ideal for prototyping or low volume production.

Reliability and Longevity of Micross Components
Environmental Stress Testing
Micross components undergo rigorous testing, including:

e Temperature cycling from -55°C to +125°C.



* High humidity exposure for accelerated life tests.

 Vibration and shock testing to simulate automotive conditions.

« Electrostatic discharge (ESD) protection to safeguard against handling damage.
Long-Term Stability

For critical applications, designers rely on the long term stability of Micross chip capacitors and resistors. Ceramic
capacitors maintain capacitance within £10% over 100,000 hours, while metal film resistors exhibit minimal drift,
ensuring consistent performance in precision circuits.

Integrating Micross Components into Circuit Designs

Power Supply Decoupling
Chip capacitors with low ESR are essential for filtering out noise from switching regulators. Micross’s silicon dioxide
capacitors, with ESR below 5 /m:’A &3dvide clean power rails for microcontrollers and digital logic.

Signal Filtering and Timing

RC networks formed with Micross chip resistors and capacitors are used to shape signal waveforms, create time
constants, and implement low pass filters. For example, a 1 pF capacitor paired with a 1 k:e resistor yields a 1.6 ms
time constant, suitable for debounce circuits.

Temperature Compensation

In analog circuits, temperature variations can affect component values. By selecting resistors with complementary
temperature coefficients (e.g., a negative TC resistor paired with a positive TC capacitor), designers can achieve
self compensating networks.

High Frequency Applications

Micross’s low ESL ceramic capacitors are ideal for RF and high speed data lines. Their minimal parasitic inductance
ensures signal integrity up to several gigahertz.

Comparing Micross with Other Passive Component Manufacturers

Price vs. Performance

Micross offers competitive pricing while maintaining high performance. Compared to premium brands like Vishay or
Murata, Micross’s
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