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This book is part of the Hardware Cheat Sheets for IT Professionals Series
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  How to Use This Book



This book is designed as a quick-reference guide with 15 focused cheat sheets covering essential computer hardware topics. The content prioritizes clarity and quick access over lengthy explanations. Each chapter stands as a standalone cheat sheet and follows a consistent format:


	Purpose: What the cheat sheet helps you accomplish

	Key Concepts: Core terminology and definitions

	Common Scenarios: Real-world situations you’ll face

	Best Practices: What to do and what to avoid

	Quick Recall: Essential points to remember







This book is designed to be:


	Scannable: Find information quickly when troubleshooting

	Practical: Focused on real help desk and support scenarios

	Comprehensive: Covers major hardware components and systems

	Reference-friendly: Each cheat sheet stands alone for targeted learning










  Who This Book Is For



This book is ideal for:


	Entry-level IT and help desk professionals

	Desktop and technical support technicians

	Career changers entering IT

	Students building foundational hardware knowledge

	Anyone needing fast, reliable hardware reference material











Welcome to Computer Hardware Fundamentals Cheat Sheets, a practical reference guide designed specifically for IT support professionals, help desk technicians, and anyone building foundational hardware knowledge.




This book contains 15 focused cheat sheets covering the essential hardware components, troubleshooting procedures, and best practices you’ll encounter in real-world IT environments. Each cheat sheet is structured for quick reference and practical application.








  
  
  Understanding Computer Components

  
  




Purpose

This cheat sheet breaks down the core internal components of a computer and their primary functions, helping you identify, troubleshoot, and explain hardware to end users.







Key Concepts




CPU (Central Processing Unit) – The processor that executes instructions and performs calculations




Motherboard – The main circuit board connecting all components via buses and slots




RAM (Random Access Memory) – Temporary storage for active programs and data; volatile memory




Storage Drives – Permanent data storage (HDD, SSD, NVMe SSD)




Power Supply Unit (PSU) – Converts AC power to DC power for internal components




Graphics Card (GPU) – Processes visual output; can be integrated or discrete




Cooling System – Fans, heat sinks, and thermal paste that prevent overheating







Common Scenarios




User reports slow performance → Check RAM usage and available storage space




Computer won’t power on → Verify PSU connections and test power outlet




Display issues → Connect the monitor to the discrete GPU when installed, as motherboard video ports may be disabled or require BIOS/UEFI configuration




Overheating warnings → Inspect cooling fans and clean dust buildup




Upgrade requests → Determine motherboard compatibility before purchasing new components







Best Practices




What to Do:


	Always ground yourself before touching internal components

	Document current hardware configuration before making changes

	Match component specifications to motherboard capabilities

	Keep BIOS/UEFI firmware updated for hardware compatibility







What to Avoid:


	Installing incompatible RAM speeds or form factors

	Blocking airflow with cables or improper case placement

	Mixing different RAM brands/speeds without testing stability

	Forcing components into slots (they should seat smoothly)







Quick Recall


	CPU = brain, RAM = short-term memory, storage = long-term memory

	Motherboard chipset determines component compatibility

	More RAM helps multitasking; faster storage improves boot/load times

	PSU wattage must exceed total system power draw

	Heat is the enemy—maintain proper cooling and ventilation











  
  
  RAM Types and Selection

  
  




Purpose

This cheat sheet helps you identify RAM specifications, understand compatibility requirements, and make informed recommendations for memory upgrades.







Key Concepts




DDR (Double Data Rate) – Current generations: DDR3, DDR4, DDR5; each uses different voltage and pin count




Form Factor – DIMM (desktops), SO-DIMM (laptops), form factors are not interchangeable




Capacity – Measured in GB; typical ranges: 4GB, 8GB, 16GB, 32GB per module




Speed (Frequency) – Marketed in MT/s (megatransfers per second), often labeled as MHz; higher MT/s increases data transfer rate. (e.g., 2400MHz, 3200MHz, 4800MHz)




Channels – Dual-channel configuration (matching pairs) improves performance




CAS Latency (CL) – Lower CL values reduce delay, but actual memory latency depends on both CL and MT/s, not CL alone.




ECC vs Non-ECC – ECC RAM provides error correction and requires CPU and motherboard support; common in servers and workstations, but supported by some consumer platforms as well.







Common Scenarios




Upgrade request → Identify current RAM type using system info or physical inspection




Mixing RAM modules → Match speed, voltage, and ideally same brand for stability




Slow application performance → Verify RAM usage in Task Manager; upgrade if consistently above 80%




BIOS not detecting new RAM → Reseat modules and confirm motherboard slot functionality




Blue screen errors after RAM installation → Test modules individually to identify faulty stick




Best Practices




What to Do:


	Install RAM in matching pairs for dual-channel performance

	Check motherboard manual for optimal slot configuration

	Verify maximum supported capacity and speed before purchasing

	Run memory diagnostics (Windows Memory Diagnostic, MemTest86) after installation







What to Avoid:


	Mixing DDR generations (DDR3 with DDR4)

	Exceeding motherboard’s maximum supported RAM capacity

	Installing RAM without fully seating modules until clips lock

	Assuming faster RAM always works—check motherboard speed limits







Quick Recall


	More RAM = better multitasking, not faster processing speed

	DDR4 and DDR5 have different notch positions (physically incompatible)

	Match RAM pairs for dual-channel performance boost

	Check motherboard QVL (Qualified Vendor List) for guaranteed compatibility

	16GB is current baseline for modern productivity workloads











  
  
  Storage Technologies (HDD vs SSD vs NVMe)

  
  




Purpose

This cheat sheet clarifies storage drive types, performance differences, and use cases to guide purchasing decisions and troubleshooting.







Key Concepts




HDD (Hard Disk Drive) – Mechanical drive with spinning platters; slower, cheaper per GB, higher capacity




SSD (Solid State Drive) – Flash memory with no moving parts; faster, more expensive per GB, more durable




NVMe (Non-Volatile Memory Express) – Protocol for SSDs using PCIe interface; significantly faster than SATA SSDs




SATA – Interface standard (6 Gbps max) used by both HDDs and 2.5” SSDs




M.2 – Form factor for NVMe and SATA SSDs; small stick-like module




Form Factors – 3.5” (desktop HDD), 2.5” (laptop HDD/SSD), M.2 (NVMe/SATA SSD)




Read/Write Speed – HDD: ~80-200 MB/s, SATA SSD: ~550 MB/s, NVMe SSD: 2000-7000+ MB/s







Common Scenarios




Slow boot times → Migrate OS from HDD to SSD for faster startup




Gaming/video editing performance → NVMe SSD reduces load times and file transfer delays




Budget storage expansion → HDD provides most GB per dollar for archived files




Laptop upgrade → Replace 2.5” HDD with 2.5” SATA SSD for immediate performance gain




Drive failure warnings → Both HDDs and SSDs can fail without SMART warnings; HDDs may show mechanical errors, while SSDs expose health metrics such as remaining life and wear levels.







Best Practices




What to Do:


	Use SSD/NVMe for operating system and active applications

	Use HDD for large media libraries, backups, and archival storage

	Enable AHCI mode in BIOS for SATA SSDs. Ensure AHCI is enabled before OS installation, or follow proper OS-specific procedures when changing modes to avoid boot issues.

	Verify M.2 slot supports NVMe (some only support SATA)







What to Avoid:


	Installing OS on HDD when SSD is available

	Defragmenting SSDs (unnecessary and reduces lifespan)

	Assuming all M.2 drives are NVMe (check specifications)

	Filling SSD beyond 75% capacity (degrades performance)







Quick Recall


	NVMe = fastest, SATA SSD = fast, HDD = slow but cheap

	SSDs have no moving parts = quieter, more shock-resistant

	M.2 form factor can be SATA or NVMe—check before purchasing

	OS + programs on SSD, files/media on HDD = balanced setup

	TRIM command keeps SSDs performing optimally (enabled by default in Windows)
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Purpose

This cheat sheet covers PSU specifications, wattage calculation, and troubleshooting power-related issues in desktop computers.







Key Concepts




Wattage Rating – Total power output capacity (e.g., 500W, 650W, 850W)




Efficiency Rating (80 PLUS) – Bronze, Silver, Gold, Platinum, Titanium; higher = less wasted energy as heat




Modular vs Non-Modular – Modular allows detaching unused cables for cleaner builds




ATX Standard – Most common form factor; 24-pin motherboard connector, 4/8-pin CPU connector




Rails – +12V rail powers CPU and GPU; most critical for system stability




Connectors – SATA power, PCIe power (6-pin, 8-pin), Molex (legacy)




Overcurrent Protection (OCP) – Safety feature that shuts down PSU if current exceeds safe limits







Common Scenarios




Computer won’t turn on → Check PSU power switch, test wall outlet, verify all connections seated




Random shutdowns under load → Insufficient PSU wattage or failing PSU; calculate actual power needs




GPU upgrade → Verify PSU has required PCIe power connectors and wattage headroom




Buzzing or clicking sounds → Failing PSU fan or capacitor; replace immediately




Component upgrades → Recalculate total system wattage to confirm PSU adequacy




Best Practices




What to Do:


	Calculate system wattage using online PSU calculators; add 20% headroom

	Choose 80 PLUS rated PSUs for efficiency and quality components

	Use dedicated PCIe cables for each GPU connector (avoid daisy-chaining on high-power GPUs (300W+); acceptable for lower-power cards)

	Test PSU with paperclip test (use caution) or PSU tester before assuming motherboard failure







What to Avoid:


	Buying cheap no-name PSUs (fire hazard, unstable power delivery)

	Underestimating power requirements for high-end GPUs

	Daisy-chaining multiple high-power components on one cable

	Ignoring unusual PSU noises or burning smells







Quick Recall


	PSU wattage should exceed total system draw by 20%+

	Higher efficiency rating = lower electric bill + less heat

	24-pin and 4/8-pin CPU connectors are mandatory for boot

	GPU requires dedicated PCIe power cables PCIe power (6-pin, 8-pin, or newer 12-pin/16-pin)

	PSU is a common cause of mysterious system instability
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