CHEAT
SHEETS

Computer Memory (RAM) Cheat Sheet

A comprehensive cheat sheet covering various aspects of computer memory (RAM), including types, characteristics, and common issues. Perfect for

students, IT professionals, and anyone interested in understanding RAM better.

RAM Fundamentals

Basic Concepts

Key Characteristics

How RAM Works

Definition

Volatility

Function

Access

Time

Data
Storage

Random Access Memory (RAM) is a type of
computer memory that can be accessed
randomly; that is, any byte of memory can
be accessed without touching the
preceding bytes.

RAM is volatile memory, meaning it requires
power to maintain the stored information.
When the power is turned off, the data is
lost.

RAM is used to hold programs and data that
the CPU is actively using. It allows for fast
access to data, which speeds up processing.

RAM has a very fast access time compared
to other forms of storage like hard drives or
SSDs.

Stores active data, which the CPU uses to

run real-time applications.

Types of RAM
DRAM (Dynamic RAM)

Capacity

Speed

Latency

Voltage

Form

Factor

The amount of data RAM can hold, measured
in gigabytes (GB). Higher capacity allows for
more applications and data to be actively
used.

Measured in MHz or GHz, indicates how
quickly the RAM can transfer data to the
CPU. Faster speeds improve system

performance.

Measured in CAS Latency (CL), indicates the
delay between when the CPU requests data
and when the RAM provides it. Lower latency

improves performance.

The amount of power required by the RAM to
operate. Different RAM types have different

voltage requirements.

Physical size and shape of the RAM module.
Common form factors include DIMM (for
desktops) and SODIMM (for laptops).

SDRAM (Synchronous DRAM)

1. CPU Request: The CPU requests data or instructions
from RAM.

2. Data Retrieval: RAM locates and retrieves the
requested data.

3. Data Transfer: The data is transferred from RAM to
the CPU via the memory bus.

4. Processing: The CPU processes the data and may
store results back in RAM.

RAM acts as a temporary storage space for the operating
system, applications, and data in current use. This allows
the CPU to quickly access the information it needs
without waiting for slower storage devices like hard drives
or SSDs.

Comparing DDR Generations

Definition

Characteristics

Usage

A type of RAM that stores each bit of
data in a separate capacitor within an
integrated circuit. It needs to be
refreshed periodically to maintain the
data.

Simple structure, high density, lower
cost. Requires periodic refresh cycles.

Used in most system memory due to its
cost-effectiveness.

SRAM (Static RAM)

Definition

Characteristics

Usage

A type of DRAM that synchronizes its
operation with the system clock,

allowing for faster data transfer rates.

Faster than traditional DRAM,
synchronized with the system clock.

Used in modern computer systems as
main memory.

DDR SDRAM (Double Data Rate SDRAM)

Definition

Characteristics

Usage

A type of RAM that uses flip-flops to
store each bit of data. It does not

require periodic refreshing.

Faster and more reliable than DRAM,

but more complex and expensive.

Used in CPU caches due to its high
speed.

RAM Specifications and Features
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Definition

Characteristics

Usage

An evolution of SDRAM that transfers
data on both the rising and falling
edges of the clock signal, effectively

doubling the data transfer rate.

Transfers data twice per clock cycle,

improving bandwidth.

Includes DDR2, DDR3, DDR4, and
DDRS5, each offering improvements in
speed and efficiency.

+ DDR2: Improved speed and lower power
consumption compared to DDR.

« DDR3: Further improvements in speed, lower
voltage, and increased capacity.

« DDR4: Higher speeds, lower voltage, and larger
module capacities compared to DDR3. Enhanced
reliability and power efficiency.

« DDRS: Significantly higher speeds and bandwidth
compared to DDR4. Improved power management

and error correction.

Each generation is not backward compatible with
previous generations due to different pin configurations
and voltage requirements.
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Timings and Latency

Memory Channels

Error Correction Code (ECC) RAM

CAS Latency
(cL)

RAS to CAS
Delay (tRCD)

RAS Precharge
Time (tRP)

Active to
Precharge
Delay (tRAS)

Impact on

Performance

The delay, measured in clock cycles,
between when the memory controller
requests data and when the RAM
module provides it. Lower CL values
indicate faster performance.

The number of clock cycles between
the activation of a row and the
activation of a column in the memory

array.

The number of clock cycles required to
terminate the access to a row before

opening another row.

The minimum number of clock cycles a
row must be active before it can be
precharged.

Lower timings (CL, tRCD, tRP, tRAS)
result in quicker data access and

improved system responsiveness.

Troubleshooting RAM Issues

Common Symptoms

Single
Channel

Dual
Channel

Triple
Channel

Quad
Channel

Benefits

The memory controller accesses one RAM

module at a time. Limited bandwidth.

The memory controller accesses two RAM
modules simultaneously, effectively doubling
the memory bandwidth. Requires two
identical RAM modules in the appropriate
slots.

The memory controller accesses three RAM
modules simultaneously, further increasing
memory bandwidth. Requires three identical
RAM modules.

The memory controller accesses four RAM
modules simultaneously, providing even
greater memory bandwidth. Requires four
identical RAM modules.

Using multiple channels significantly
improves memory bandwidth, resulting in
better overall system performance, especially

in memory-intensive applications.

Troubleshooting Steps

Definition

Functionality

A type of RAM that includes additional
bits to detect and correct common types
of internal data corruption.

Detects and corrects single-bit errors,
improving data integrity. Some ECC RAM
can also detect (but not correct) multi-bit

errors.

Usage Typically used in servers, workstations,
and other critical systems where data
integrity is paramount.

Cost More expensive than non-ECC RAM due

to the added error correction features.

Preventative Measures

« Blue Screen of Death (BSOD): Frequent and

unpredictable system crashes.

1. Check RAM Installation: Ensure RAM modules are

properly seated in their slots.

System Instability: Applications crashing or freezing.
Boot Issues: Computer failing to start or displaying
memory-related errors.

Slow Performance: Overall system sluggishness and
slow application loading times.

Memory Errors: Error messages related to memory

during startup or operation.

Corrupted Data: Files becoming corrupted or
unreadable.

. Test One Module at a Time: If you have multiple

RAM modules, test each one individually to identify a

faulty module.

. Run Memory Diagnostics: Use tools like Windows

Memory Diagnostic or Memtest86 to scan for errors.

. Update BIOS: Ensure your motherboard BIOS is up

to date, as updates can improve memory

compatibility and performance.

. Adjust BIOS Settings: Check memory timings,

voltage, and XMP profiles in the BIOS to ensure they

Diagnostic Tools

Windows A built-in Windows tool that can

Memory scan your computer’s RAM for errors.

Diagnostic

Memtest86 A standalone, bootable memory
testing tool that performs
comprehensive tests to identify RAM
issues.

Manufacturer Some RAM manufacturers provide

Diagnostics their own diagnostic tools for testing
their RAM modules.
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are correctly configured.

6. Replace Faulty RAM: If a RAM module is identified as
faulty, replace it with a new one.

Proper Cooling: Ensure adequate cooling to prevent
overheating, which can damage RAM.

Stable Power Supply: Use a reliable power supply
unit (PSU) to provide consistent power to the RAM
modules.

Avoid Overclocking: Be cautious when overclocking
RAM, as it can lead to instability and damage.
Regular Cleaning: Keep the computer case and RAM
slots free from dust and debiris.

Use Compatible RAM: Ensure that the RAM modules

are compatible with your motherboard and CPU.
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