CHAPTER 5. RANDOM ACCESS MEMORY

Random Access Memory (RAM) is used by computers to temporarily store data before it is
processed.
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5.1 SRAM and DRAM

There are two types of Random Access Memory (RAM): SRAM and DRAM:

SRAM

Static RAM (SRAM) is used for cache. Cache is fast memory that is used by the
comput er 6 s Qacheis stosed in the processors housing. SRAM holds its
contents as long as it has power. SRAM cannot be upgraded without changing the
computerd6s processor .

Dynamic RAM (DRAM)

Unlike SRAM, DRAM loses its contents quickly and must be refreshed continuously.
DRAM is stored on memory modules that are placed into the motherboard. DRAM is the
type of memory that is specified when you buy a computer. This chapter focuses on
DRAM, how it is packaged, and the evolution of the technology.

Note:
Both SRAM and DRAM are considered to be volatile memory since both lose their
contentswhent he computerdés power s turned off.
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5.2 Memory Modules

DIMMs

DRAM is stored in modules called Dual Inline Memory Modules (DIMMs). Early versions
of DIMMsares | ow by t od a falsDIMMs aseddDiRAMItsat could not keep
up with the speed of the processor. Today Synchronous Dynamic RAM (SDRAM) is
used on DIMMs. SDRAM can run at the same speed, and is synchronizes with the CPU
bus.

Recall that the system bus is the bus that carries data between the CPU, and the RAM.
The system bus is also connected to the Northbridge. The system bus is also known as
the Front Side Bus (FSB). The systembuss peed runs at a fraction of

speed.

High-speed

graphics bus

{AGP or PCI Jarthbridoe

Eroco) MNorthbridge
[Fnermiory
contraller hulb)

Note:
Be careful not to confuse SDRAM with SRAM. SDRAM is dynamic RAM that is installed
in modules on the computerds motherboard. SRAM

and is installed inside the processors housing.
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5.2.1 DDR, DDR2 and DDR3

Originally SDRAM was installed on modules that had 168 pins.

Latch CRA: 4xd TSCP or SCJ 3.3 or S\olt
Notch FRONT

ool Wide Motch / Fin 84
Fin 1 Wide MNotch Non-Buffered Eprom FDset
3.3 or 5 \blt
or Buffered BACK (Programmed PD
Settings)

168 Pin SDRAM Module

Later, a new RAM module was released that was called, Double Data Rate SDRAM
(DDR SDRAM). The name DDR SDRAM was too long and simply became known as
DDR. DDR is twice as fast as SDRAM. SDRAM DIMM modules use 184 pins.

DDR DIMM - 184pin

13335 mm
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mm
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7328 mm '\

Voltage Key

Key Features
*133.35mm x 30.48 mm
=184 pins

=25V

* Registered/Unbufiered
=% B4 /%72

= MO-206

184 Pin DDR Module
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5.2.2 DDR Pins and Voltages

Today there are three common types of modules: DDR, DDR2 and DDR3. The form
factor and power requirements for each DDR module are different.

DDR modules use 184 pins modules and require a 2.5 voltage source.
DDR2 modules use 240 pins modules, and require a 1.8 voltage source.
DDR3 modules use 240 pins modules, and require a 1.5voltage source.

DDR and DDR2 Modules

DDR3 Modules
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5.2.3

Installing RAM

Always use care when installing DIMMs in the motherboard. To reduce damage to the
RAM modules handle the modules by holding the edges of the module. Do not touch the
RAM chips themselves. Press the DIMM into the slot until the locking tabs snap into
place. You NEVER need to force DIMMs into their slots. If you have to force a DIMM into
a slot you have the DIMM in the wrong location (flip it 180 degrees) or you have the
wrong DIMM.

ot A

Installing memory modules

DIMMs are keyed using notches on the module. The notches on various types of DDR
RAM are placed in different locations so they cannot be installed incorrectly. DDR
DIMMs have 184 pins and have a notch that is specific to this type of module. DR2 and
DDR3 DIMMs use 240 pin modules; however, their notches are placed in different
locations.

DDR
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DIMMs are keyed (with notches) to assure correct installation
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5.2.4 RIMMs and SIMMs

Older computers may use Rambus Inline Memory Modules (RIMMSs) or Single Inline
Memory Modules (SIMMs). RIMM modules use 184 pin modules. SIMM modules use 30

and72-pin modul es. RI MMs and SI
exam covers DI MMs, RI MMs and
considered to be obsolete.
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5.2.5 SO-DIMMs

Laptops use a special type of DIMMs called Small Outline Memory Module (SO-DIMM).
SO-DIMMs are physically smaller than DIMMs to meet the form factor specifications of
laptop. SO-DIMMs are pronounced, Sew-Dim.

SO-DIMMs for a Laptop
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5.2.6 DIMM Speed Ratings

There are two methods of measuring DIMM speed: MHz and PC rating. The MHz rating
refers to the bus speed that the DIMM supports. The bus speed is the measurement of
the connection between the DIMM and the processor. For example, a DIMM with an 800
MHz rating will support an 800 MHz bus.

The PC rating is a measurement of how much data can is being transferred between the

DIMM and the processor per second. The PC rating is obtained by multiplying the speed

ofthe DIMM(MHz ) by the size of the DI MM6s data path
with a 64-bit data path (8 bytes) has a PC rating of 800 x 8 or 6400MB/second.

Remember that a capital AMO in 6400MB/ second m
DDR DIMM with a 6400MB/second is written as, PC-6400. A DDR2 DIMM would be
written as PC2-6400, and a DDR3 DIMM as PC3-6400.

A SO-DIMM DDR2 with a PC2-5400 rating
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5.2.7 CAS latency and RAS Latency

Column Access Strobe (CAS) Latency and Row Access Strobe (RAS) Latency are two
methods or measuring the time it takes to access the contents stored in RAM. CAS
Latency and RAS Latency refer to the number of clock cycles it takes to read and write
data to column (CAS) or row (RAS) within the RAM module. Lower numbers are better.
For example, a CAS of 5 would mean that it takes five clock cycles to access a column
of data. A CAS of 3 would be take three clock cycles and would be faster.

You may see CAS and RAS specs on printed on the module. In the picture below the
module is rate as 2-2-2-5. The first three digits refer to the CAS, and the last digit refers
to the RAS.

Note:
CAS latency is sometimes abbreviated as CL, and RAS is sometimes abbreviated as RL
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5.2.8 Registered and Buffered DIMMs

Registers and buffers hold and amplify data before it is written to a memory module.
Registered and buffered DIMMs increase the speed and reliability of the RAM installed

in the motherboard. Registered and buffered DIMMs are commonly installed in servers

that may be accessed by thousands of users. DIMMs that use registers are called

register DIMMs. DIMMs that use buffersarec al | ed a buf fered DI MM.
use either registers or buffers it is called an unbuffered DIMM.

Fully-buffered DIMMs (FB-DIMM) uses a technology that allows the more RAM modules
to be installed in the motherboard. FB-DIMMs cannot be installed in an unbuffered DIMM
slot. The notches in a registered DIMMs and FB-DIMMs do not match those of an
unbuffered DIMM. This prevents the wrong type of memory module from being installed
in the motherboard.

Fully Buffered DIMM
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