A CPU Is A THIN W AFer Or Mabpe Up OF
SEMICONDUCTING MATERIAL, SUCH AS SILICON.SELECT ONE:A.
HosTs.

A CPU Is A THIN W AFeEr OrR Mape Up OF SEMICONDUCTING MATERIAL, SUCH As SILICON.SELECT ONE:A. HosTs.

UNDERSTANDING THE FUNDAMENTAL COMPONENTS OF MODERN COMPUTING DEVICES IS ESSENTIAL TO APPRECIATING HOW
TECHNOLOGY FUNCTIONS AT ITS CORE. ONE OF THE MOST CRITICAL ELEMENTS IN THIS ECOSYSTEM IS THE CPU/ or CENTRAL
PROCESSING UNIT. WHEN EXPLORING WHAT A CPU TRULY IS, IT IS IMPORTANT TO RECOGNIZE THAT IT IS A THIN \WAFER OR

MADE UP OF SEMICONDUCTING MATERIAL, SUCH AS SILICON. THIS FOUNDATIONAL FACT LEADS US TO DELVE DEEPER
INTO THE STRUCTURE, FUNCTION, AND SIGNIFICANCE OF CPUs IN TODAY'S DIGITAL WORLD.

WHAT Is A CPU AND ITs Core CoMPOSITION?

THe CPU, OFTEN CALLED THE “BRAIN" OF A COMPUTER, EXECUTES INSTRUCTIONS, PROCESSES DATA, AND MANAGES TASKS
THAT ENABLE SOFTWARE APPLICATIONS TO RUN SMOOTHLY. |TS CORE COMPONENT IS A SEMICONDUCTOR DEVICE CRAFTED FROM
MATERIALS THAT CAN CONDUCT ELECTRICITY UNDER CERTAIN CONDITIONS. TYPICALLY, THIS MATERIAL IS SILICON, A WIDELY
USED ELEMENT IN ELECTRONICS DUE TO ITS EXCELLENT SEMICONDUCTING PROPERTIES.

SEMICONDUCTING MATERIAL: SILICON

SILICON IS A METALLOID, MEANING IT HAS PROPERTIES BETWEEN METALS AND NON-METALS. [TS SEMICONDUCTING NATURE
ALLOWS IT TO SWITCH BETWEEN CONDUCTING AND INSULATING STATES, WHICH IS ESSENTIAL FOR CREATING THE TINY
ELECTRONIC SWITCHES KNOWN AS TRANSISTORS.

e ABUNDANCE: SILICON IS THE SECOND MOST ABUNDANT ELEMENT IN EARTH'S CRUST, MAKING IT AN ACCESSIBLE AND
COST-EFFECTIVE CHOICE FOR MANUFACTURING.

¢ PROPERTIES: SILICON’S ABILITY TO FORM A STABLE OXIDE LAYER (SILICON DIOXIDE) MAKES IT IDEAL FOR CREATING
INSULATING BARRIERS AND PROTECTING INTEGRATED CIRCUITS.

® PROCESSING: SILICON WAFERS ARE PRECISELY MANUFACTURED BY SLICING PURIFIED SILICON INTO THIN SLICES, WHICH
SERVE AS THE SUBSTRATE FOR MICROELECTRONIC CIRCUITS.

THE STRUCTURE OF A SiLicoN-BAasep CPU

A TYPICAL CPU IS BUILT ON A SILICON WAFER THAT CONTAINS MULTIPLE LAYERS OF INTRICATE CIRCUITRY. THESE CIRCUITS
CONSIST OF MILLIONS OR BILLIONS OF TRANSISTORS THAT PERFORM LOGIC OPERATIONS.

SiLicoN W AFERS: THE FOUNDATION

SILICON WAFERS ARE CIRCULAR SLICES OF SILICON, USUALLY RANGING FROM 200MM (8 INcHES) To 300MM (12 INCHES) IN
DIAMETER, DEPENDING ON MANUFACTURING STANDARDS.



® MANUFACTURING PROCESS: THE WAFERS ARE CREATED THROUGH A PROCESS CALLED CRYSTAL GROWTH, WHERE A PURE
SILICON CRYSTAL IS GROWN AND SLICED INTO THIN DISKS.

o SURFACE PREPARATION: THE WAFERS UNDERGO POLISHING AND CLEANING TO ENSURE A SMOOTH SURFACE FOR CIRCUIT
FABRICATION.

® LAYERING: MULTIPLE LAYERS OF CONDUCTIVE AND INSULATING MATERIALS ARE DEPOSITED ON THE WAFER TO FORM
TRANSISTORS AND INTERCONNECTIONS.

TRANSISTORS: THE BUILDING BLOCKS

TRANSISTORS ARE MICROSCOPIC SWITCHES THAT CONTROL THE FLOW OF ELECTRICAL SIGNALS WITHIN THE CPU.
® FUNCTIONALITY: THEY AMPLIFY ELECTRICAL SIGNALS AND SWITCH BETWEEN ON AND OFF STATES, REPRESENTING
BINARY DATA.

® |NTEGRATION: BILLIONS OF TRANSISTORS ARE INTEGRATED ONTO A SILICON WAFER TO CREATE COMPLEX LOGIC
CIRCUITS.

* MANUFACTURING: PHOTOLITHOGRAPHY TECHNIQUES ARE USED TO ETCH TINY PATTERNS ONTO THE SILICON SURFACE,
FORMING INDIVIDUAL TRANSISTORS.

THe RoLE oF SEMICONDUCTING MATERIALS IN CPU PERFORMANCE

THE CHOICE OF SILICON AS THE PRIMARY MATERIAL IS NOT ARBITRARY BUT DRIVEN BY ITS UNIQUE PROPERTIES THAT INFLUENCE
THE CPU'’S EFFICIENCY, SPEED, AND POWER CONSUMPTION.

ADVANTAGES OF SiLICON IN CPU MANUFACTURING

® THERMAL STABILITY: SILICON MAINTAINS PERFORMANCE ACROSS A BROAD TEMPERATURE RANGE, PREVENTING
OVERHEATING ISSUES.

o ELECTRICAL PROPERTIES: I TS ABILITY TO BE DOPED WITH IMPURITIES ALLOWS PRECISE CONTROL OF ITS CONDUCTIVITY.

® MANUFACTURING MATURITY: DECADES OF RESEARCH AND DEVELOPMENT HAVE PERFECTED SILICON PROCESSING
TECHNIQUES, ENSURING HIGH YIELDS AND RELIABILITY.

ALTERNATIVE SEMICONDUCTING MATERIALS

\W/HILE SILICON DOMINATES, OTHER MATERIALS ARE ALSO STUDIED FOR FUTURE CPU DESIGNS, INCLUDING!:

o GALLIUM NITRIDE (GAN) OFFERS HIGHER EFFICIENCY AT HIGH FREQUENCIES.



o SiLicon Careipe (SIC): USED IN POWER ELECTRONICS FOR HIGH-TEMPERATURE APPLICATIONS.

o GERMANIUM: SOMETIMES COMBINED WITH SILICON IN ADVANCED TRANSISTORS.

HO\X/EVER/ SILICON REMAINS THE INDUSTRY STANDARD DUE TO ITS PROVEN MANUFACTURING PROCESSES AND COST-
EFFECTIVENESS.

MANUFACTURING PROCESS oF A SiLicon CPU

THE CREATION OF A SILICON CPU IS A HIGHLY COMPLEX, MULTI-STEP PROCESS INVOLVING PRECISION AND ADVANCED
TECHNOLOGY.

STEPS IN CPU MANUFACTURING

1. PURIFICATION: SILICON IS PURIFIED TO ELECTRONIC GRADE, REMOVING IMPURITIES THAT COULD AFFECT PERFORMANCE.
2. CRYSTAL GROWTH: THE PURIFIED SILICON IS GROWN INTO A SINGLE CRYSTAL USING THE CZOCHRALSKI PROCESS.

3. WAFER SLICING: THE CRYSTAL IS SLICED INTO THIN WAFERS USING DIAMOND-TIPPED SAWS.

4. OXIDATION: A LAYER OF SILICON DIOXIDE IS GROWN ON THE W AFER SURFACE FOR INSULATION.

5. PHOTOLITHOGRAPHY: LIGHT-SENSITIVE CHEMICALS ARE APPLIED, AND ULTRAVIOLET LIGHT EXPOSES THE WAFER TO
CREATE CIRCUIT PATTERNS.

6. ETCHING AND DOPING: UNWANTED AREAS ARE ETCHED AWAY, AND IMPURITIES (DOPANTS) ARE INTRODUCED TO MODIFY
ELECTRICAL PROPERTIES.

7. METALLIZATION: METAL LAYERS ARE DEPOSITED TO FORM INTERCONNECTIONS BETWEEN TRANSISTORS.

8. TEeESTING AND PACKAGING: COMPLETED W AFERS ARE TESTED FOR DEFECTS, SLICED INTO INDIVIDUAL CHIPS, AND
PACKAGED FOR USE.

THE SIGNIFICANCE OF SiLIcoN-BASED CPUs IN MoDERN TECHNOLOGY

SiLicon-BASED CPUS ARE AT THE HEART OF VIRTUALLY ALL COMPUTING DEVICES, FROM SMARTPHONES TO SUPERCOMPUTERS.

IMPACT oN CONSUMER ELECTRONICS

® PERFORMANCE: FASTER PROCESSING SPEEDS ENABLE COMPLEX APPLICATIONS, GAMING, AND MULTIMEDIA EDITING.

* PoweR EFFICIENCY: ADVANCES IN SILICON PROCESSING HAVE LED TO CHIPS THAT CONSUME LESS POWER, EXTENDING
BATTERY LIFE.

* MINIATURIZATION: SMALLER TRANSISTORS ALLOW FOR COMPACT DEVICE DESIGNS WITHOUT SACRIFICING PERFORMANCE.



INDUSTRIAL AND SCIENTIFIC APPLICATIONS

SiLicoNn CPUs SUPPORT DATA CENTERS, Al COMPUTATIONS, SCIENTIFIC SIMULATIONS, AND MORE, HIGHLIGHTING THEIR
VERSATILITY AND IMPORTANCE.

THe FUTURE oF SEMICONDUCTING MATERIALS IN CPU DEVELOPMENT

AS TECHNOLOGY PROGRESSES, RESEARCHERS CONTINUE TO EXPLORE NEW MATERIALS AND STRUCTURES TO OVERCOME
SILICON'S LIMITATIONS.

EMERGING TECHNOLOGIES

o 3D CHIP STACKING: STACKING SILICON CHIPS VERTICALLY TO IMPROVE PERFORMANCE AND REDUCE SIZE.
d QUANTUM COMPUTING: LEVERAGING QUANTUM-MECHANICAL PHENOMENA , POTENTIALLY USING DIFFERENT MATERIALS.

o NOVEL SEMICONDUCTORS: MATERIALS LIKE TRANSITION METAL DICHALCOGENIDES (E.G., MOSQ) ARE BEING STUDIED FOR
ULTRA-THIN, FLEXIBLE ELECTRONICS.

CHALLENGES AND OPPORTUNITIES

\W/HILE SILICON REMAINS DOMINANT, CHALLENGES SUCH AS HEAT DISSIPATION AND PHYSICAL LIMITS OF MINIATURIZATION DRIVE
INNOVATION, POINTING TOWARDS A FUTURE WHERE ALTERNATIVE MATERIALS MAY COMPLEMENT OR REPLACE SILICON IN SPECIFIC
APPLICATIONS.

ConcrLusioN: THE EsseNTIAL RoLE oF SiLicoN IN CPU TecHNoLOGY

A CPU IS A THIN WAFER OR MADE UP OF SEMICONDUCTING MATERIAL, SUCH AS SILICON. THIS CORE COMPONENT'S
UNIQUE PROPERTIES ENABLE THE INTRICATE DANCE OF ELECTRONS THAT UNDERPIN MODERN COMPUTING. SiLICON'S ABUNDANCE,
STABILITY, AND EXCELLENT ELECTRICAL CHARACTERISTICS HAVE MADE IT THE MATERIAL OF CHOICE FOR DECADES, POWERING
EVERY THING FROM PERSONAL DEVICES TO ENTERPRISE-LEVEL SUPERCOMPUTERS. AS THE DEMAND FOR FASTER, SMALLER, AND
MORE EFFICIENT PROCESSORS GROWS, ONGOING RESEARCH INTO NEW MATERIALS AND MANUFACTURING TECHNIQUES PROMISES TO
KEEP SILICON AT THE FOREFRONT WHILE OPENING DOORS TO INNOVATIVE SEMICONDUCTING SUBSTANCES.

(UNDERSTANDING THE COMPOSITION AND MANUFACTURING OF CPUS NOT ONLY HIGHLIGHTS THE MARVELS OF MODERN ENGINEERING
BUT ALSO UNDERSCORES THE IMPORTANCE OF MATERIALS SCIENCE IN SHAPING OUR DIGITAL FUTURE. WHETHER SILICON REMAINS
THE KING OR IS EVENTUALLY SUCCEEDED BY NEW SEMICONDUCTING MATERIALS, ITS ROLE AS THE FOUNDATIONAL ELEMENT OF
CPUs REMAINS UNDENIABLE.

FREQUENTLY AsSkeD QUESTIONS



WHAT IS A CPU PRIMARILY MADE OF?

A CPU IS A THIN WAFER OR CHIP MADE UP OF SEMICONDUCTING MATERIAL, SUCH AS SILICON.

\W/HICH MATERIAL IS COMMONLY USED TO MANUFACTURE CPUs?

SILICON IS THE MOST COMMONLY USED SEMICONDUCTING MATERIAL FOR MANUFACTURING CPUs.

\WHAT IS THE PRIMARY COMPONENT oF A CPU?

THE PRIMARY COMPONENT OF A CPU IS A THIN WAFER OR CHIP MADE FROM SEMICONDUCTING MATERIAL LIKE SILICON.

WHY IS siLicoN USED IN CPU MANUFACTURING?

SILICON IS USED BECAUSE IT HAS EXCELLENT SEMICONDUCTING PROPERTIES, ENABLING EFFICIENT ELECTRONIC SWITCHING.

IN THE CONTEXT oF CPUS, WHAT DOES THE TERM 'WAFER' REFER TO?

A 'WAFER' REFERS TO A THIN, FLAT PIECE OF SEMICONDUCTING MATERIAL, SUCH AS SILICON, ON WHICH THE CPU s
FABRICATED.

\WHAT DOES THE BLANK IN THE PHRASE ‘A CPU IS A THIN WAFER OR MADE UP
OF SEMICONDUCTING MATERIAL' REFER TO?

THE BLANK REFERS TO 'CHIP’ OR IDIEI, INDICATING THE SMALL PIECE OF SEMICONDUCTING MATERIAL USED IN CPU
MANUFACTURING.

Is A CPU A PHYSICAL CHIP OR A SOFT\WARE COMPONENT?

A CPU Is A PHYSICAL CHIP MADE OF SEMICONDUCTING MATERIAL, TYPICALLY SILICON.

\W/HAT ROLE DOES THE SEMICONDUCTING MATERIAL PLAY IN A CPU?

IT ENABLES THE CPU TO PERFORM ELECTRONIC SWITCHING AND PROCESSING TASKS EFFICIENTLY.

CAN OTHER MATERIALS BE USED INSTEAD OF SILICON FOR CPUs?

\W/HILE SILICON IS PREDOMINANT, OTHER SEMICONDUCTING MATERIALS LIKE GALLIUM ARSENIDE ARE USED IN SPECIFIC
APPLICATIONS, BUT NOT COMMONLY FOR GENERAL CPUs.

\WHAT IS THE SIGNIFICANCE OF THE ‘THIN WAFER' IN CPU CONSTRUCTION?

THE THIN WAFER ALLOWS FOR PRECISE FABRICATION OF MICROSCOPIC TRANSISTORS AND CIRCUITRY ESSENTIAL FOR CPU
OPERATION.

ADDITIONAL RESOURCES

A CPU Is A THIN W AFer Or HosT Mape Up OF SEMICONDUCTING MATERIAL, SUCH AS SILICON. SELECT ONE: A. HoST B.

UNDERSTANDING THE CENTRAL Processing UNIT (CPU): THe HEART oF MoberN COMPUTING



THE CENTRAL PROCESSING UNIT (CPU) IS OFTEN HERALDED AS THE BRAIN OF MODERN COMPUTERS, ORCHESTRATING COUNTLESS
OPERATIONS THAT KEEP DIGITAL DEVICES FUNCTIONING SEAMLESSLY. HO\X/EVER, THE FUNDAMENTAL NATURE OF WHAT A CPU
IS, AND HOW IT IS CONSTRUCTED, REMAINS A COMPLEX TOPIC FOR MANY. ATITS CORE, A CPU IS A THIN WAFER OR HOST MADE
UP OF SEMICONDUCTING MATERIAL, SUCH AS SILICON, WHICH FORMS THE FOUNDATION FOR ITS INTRICATE CIRCUITRY. THis
ARTICLE EXPLORES WHAT A CPU TRULY IS, HOW IT's BUILT, AND WHY THE CHOICE OF MATERIALS LIKE SILICON IS CRITICAL TO
ITS PERFORMANCE.

WHAT Is A CPU? A CLosEr Look
DerINING THE CPU

THe TerM “CPU” REFERS TO THE CENTRAL PROCESSING UNIT—THE PRIMARY COMPONENT RESPONSIBLE FOR EXECUTING
INSTRUCTIONS, PERFORMING CALCULATIONS, AND MANAGING DATA FLOW WITHIN A COMPUTER SYSTEM. THINK OF IT AS THE
COMMAND CENTER THAT INTERPRETS AND CARRIES OUT INSTRUCTIONS RECEIVED FROM HARDW ARE AND SOFT W ARE.

PHvysicaL ComposiTioN oF A CPU

W/HILE MANY IMAGINE A CPU AS A SMALL CHIP, ITS PHYSICAL MAKEUP IS A SOPHISTICATED ASSEMBLY OF LAYERS AND
COMPONENTS. FUNDAMENTALLY, A CPU IS A THIN WAFER OR HOST MADE PREDOMINANTLY FROM SEMICONDUCTING MATERIALS,
MOST NOTABLY SILICON. THIS WAFER ACTS AS THE SUBSTRATE UPON WHICH ALL THE ELECTRONIC CIRCUITRY IS BUILT.

SEMICONDUCTING MATERIALS: THE FOUNDATION oF Mobern CPUS
WHY SILICON?

SILICON HAS BECOME THE CORNERSTONE OF SEMICONDUCTOR TECHNOLOGY DUE TO ITS UNIQUE ELECTRICAL PROPERTIES,
ABUNDANCE, AND EASE OF FABRICATION. As A SEMICONDUCTOR, SILICON CAN ACT AS BOTH AN INSULATOR AND A CONDUCTOR
DEPENDING ON HOW IT IS PROCESSED, MAKING IT IDEAL FOR CREATING COMPLEX ELECTRONIC COMPONENTS.

KEY ATTRIBUTES OF SILICON INCLUDE:

- ABUNDANCE: SILICON IS THE SECOND MOST ABUNDANT ELEMENT IN EARTH'S CRUST.

- STABILITY: |T IS CHEMICALLY STABLE AND RESISTANT TO OXIDATION.

- SEMICONDUCTING PROPERTIES: |TS ABILITY TO SWITCH BETWEEN CONDUCTIVE AND INSULATIVE STATES MAKES |T IDEAL FOR
TRANSISTORS.

THE ROLE OF THE SILICON W AFER

A SILICON WAFER SERVES AS THE HOST UPON WHICH THE ENTIRE CPU IS BUILT. THESE WAFERS ARE TYPICALLY SLICED FROM A
SINGLE CRYSTAL OF SILICON, KNOWN AS A MONOCRYSTALLINE SILICON INGOT. THE WAFER'S SURFACE IS THEN PROCESSED
THROUGH PHOTOLITHOGRAPHY, DOPING, AND ETCHING TO CREATE THE MICROSCOPIC TRANSISTORS AND INTERCONNECTIONS
THAT FOrM THE CPU’S CIRCUITRY.

MANUFACTURING THE CPU: FroM SiLicoN To SiticoN CHip
THE ProcEss OVERVIEW

1. SiLicoN INGOT GROWTH: HIGH-PURITY SILICON IS GROWN INTO A SINGLE CRYSTAL INGOT USING TECHNIQUES LIKE THE
CZOCHRALSKI PROCESS.

2. W AFER SLICING: THE INGOT IS SLICED INTO THIN WAFERS, USUALLY RANGING FROM 200MM To 300MM IN DIAMETER.

3. W AFER PREPARATION: W/ AFERS UNDERGO CLEANING, POLISHING, AND OXIDATION TO PREPARE THE SURFACE.

4. PHOTOLITHOGRAPHY: LIGHT-SENSITIVE CHEMICALS AND MASKS ARE USED TO PATTERN THE WAFER WITH CIRCUIT DESIGNS.
5. DOPING: INTRODUCING IMPURITIES TO MODIFY ELECTRICAL PROPERTIES IN SPECIFIC REGIONS.



6. ETCHING AND DEPOSITION: MATERIAL LAYERS ARE ADDED OR REMOVED TO FORM TRANSISTORS, INTERCONNECTS, AND OTHER
COMPONENTS.

7. TESTING AND PACKAGING: FINISHED WAFERS ARE SLICED INTO INDIVIDUAL CHIPS, TESTED, AND ENCASED FOR INSTALLATION IN
DEVICES.

TRANSISTORS: THE BUILDING BLocks

AT THE HEART OF A CPU ARE MILLIONS (OR BILLIONS) OF TRANSISTORS—TINY SWITCHES THAT CAN TURN ON OR OFF,

CONTROLLING THE FLOW OF ELECTRICAL SIGNALS. THESE TRANSISTORS ARE FABRICATED DIRECTLY ONTO THE SILICON W AFER,
FORMING THE CIRCUITRY THAT EXECUTES INSTRUCTIONS.

W/HY THE MATERIAL MATTERS: THE SCIENCE BEHIND SiLICON'S Success

ELecTrRICAL CONDUCTIVITY AND BAND GAP

SILICON'S SEMICONDUCTING NATURE STEMS FROM ITS BAND GAP—THE ENERGY DIFFERENCE BETWEEN THE VALENCE BAND AND
CONDUCTION BAND. THIS PROPERTY ALLOWS SILICON TO BE DOPED WITH OTHER ELEMENTS (LIKE PHOSPHORUS OR BORON) TO
ENHANCE ITS CONDUCTIVITY, ENABLING PRECISE CONTROL OVER ELECTRICAL BEHAVIOR.

DoPING AND TRANSISTOR FUNCTIONALITY

DOPING INTRODUCES IMPURITIES INTO SILICON TO CREATE N-TYPE OR P-TYPE REGIONS, ESSENTIAL FOR FORMING THE

TRANSISTORS' P-N JUNCTIONS. THESE JUNCTIONS ARE FUNDAMENTAL TO SWITCHING BEHAVIOR, AMPLIFICATION, AND LOGIC
OPERATIONS.

BevyonDp Siticon: OTHER MATERIALS IN CPU MANUFACTURE

W/HILE SILICON DOMINATES, RESEARCH AND DEVELOPMENT ARE EXPLORING ALTERNATIVE MATERIALS SUCH AS:
- GALLIUM NITRIDE (GAN): FOR HIGH-POWER APPLICATIONS.

- GRAPHENE AND 2D MATERIALS: OFFERING POTENTIAL FOR ULTRA-FAST TRANSISTORS.

- SiLicoN CARBIDE (SIC) USED IN HIGH-TEMPERATURE ENVIRONMENTS.

HO\X/EVER/ SILICON REMAINS THE PRIMARY MATERIAL DUE TO ITS WELL-UNDERSTOOD FABRICATION PROCESSES AND COST-
EFFECTIVENESS.

FroM MATERIAL TO PERFORMANCE: HOow THE MATERIAL INFLUENCES CPU CAPABILITIES

THE CHOICE OF SEMICONDUCTING MATERIAL DIRECTLY IMPACTS:

- SPEED: FASTER TRANSISTORS ENABLE HIGHER CLOCK SPEEDS.

- PoWER EFFICIENCY: BETTER MATERIALS REDUCE ENERGY CONSUMPTION AND HEAT GENERATION.

- SIZE: SMALLER TRANSISTORS ALLOW MORE COMPONENTS TO FIT ONTO A SINGLE CHIP, ENHANCING PROCESSING POWER.

- RELIABILITY: MATERIAL STABILITY ENSURES LONGEVITY AND CONSISTENT PERFORMANCE.

AS TECHNOLOGY ADVANCES, THE PUSH TOWARD SMALLER, FASTER, AND MORE EFFICIENT MATERIALS CONTINUES, WITH SILICON
STILL LEADING THE WAY.

CONCLUSION

A CPU IS FUNDAMENTALLY A HOST—A THIN WAFER MADE FROM SEMICONDUCTING MATERIAL SUCH AS SILICON—THAT FORMS



THE FOUNDATION OF MODERN ELECTRONIC DEVICES. |TS CONSTRUCTION INVOLVES SOPHISTICATED PROCESSES THAT
MANIPULATE SILICON’S PROPERTIES TO CREATE THE TINY TRANSISTORS RESPONSIBLE FOR COMPUTATION. THE IMPORTANCE OF
SILICON LIES IN ITS UNIQUE ELECTRICAL, CHEMICAL, AND PHYSICAL PROPERTIES, MAKING IT THE IDEAL MATERIAL FOR BUILDING THE
COMPLEX CIRCUITRY THAT POWERS EVERYTHING FROM SMARTPHONES TO SUPERCOMPUTERS.

UNDERSTANDING THAT THE CPU IS A PRODUCT OF ADVANCED MATERIAL SCIENCE HELPS DEMYSTIFY HOW MODERN COMPUTING
DEVICES ACHIEVE THEIR REMARKABLE PERFORMANCE. AS RESEARCH PROGRESSES, NEW MATERIALS MAY COMPLEMENT OR EVEN
REPLACE SILICON, BUT FOR NOW/, IT REMAINS THE CORE OF SEMICONDUCTOR TECHNOLOGY——A TESTAMENT TO ITS ENDURING
SIGNIFICANCE IN SHAPING THE DIGITAL AGE.
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