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Chapter 6 ‘

Upgrading Memory




ODbjectives

e Learn about the different kinds of physical memory
and how they work

e Learn how to upgrade memory
e Learn how to troubleshoot problems with memory



Introduction

« Memory technologies have evolved rapidly
o Study development to grasp current technology
 Memory-related tasks performed by a PC technician
— Upgrading memory
— Adding more memory to a system
— Troubleshooting problems with memory



RAM Technologies

« RAM (random access memory)
— Holds data and instructions used by CPU
— Volatile (data does not persist after PC is turned off)
« ROM (read-only memory)
— In firmware on motherboard; e.g., ROM BIOS
— Non-volatile (retains data after PC is turned off)
* Reviewing other salient features of RAM
— RAM is stored in modules: DIMMs, RIMMs, SIMMs
— Types: static RAM (SRAM) and dynamic RAM (DRAM)
— Memory cache is made up of SRAM (it is faster)




Memory Technologies

Main Memory (DRAM) Cache Memory (SRAM)

DRAM needs constant refreshing

SRAM does not need refreshing

Slower than SRAM because of refreshing time

Faster but more expensive

Physically housed on DIMMs, SIMMs, and RIMMs

Physically housed on the motherboard on
COAST modules or single chips, or included
inside the processor case

Technologies include:

. FPM
+ EDO

- BEDO

« SyncLink SDRAM (SLDRAM)
« Synchronous DRAM (SDRAM)

» Double Data Rate SDRAM (DDR, DDR
SDRAM, or SDRAM II)
+ Direct Rambus DRAM (RIMMs)

Technologies include:

+ Synchronous SRAM

+ Burst SRAM
Pipelined burst SRAM

+ Asynchronous SRAM

+ Housed within the processor case
(new trend)

Memory addresses assigned

Table 6-1 Types of memory (SRAM and DRAM)

No memory addresses assigned



How SRAM Is Used in Different
Memory Caches

L1 cache On the CPU die. All CPUs today have L1 cache.

L2 cache Inside the CPU housing. The first CPU to contain L2 was the Intel Pentium Pro.
L2 cache On the motherboard of older systems.

L3 cache Inside the CPU housing, farther away from the CPU than the L2 cache. The

Intel Itanium housing contains L3 cache.

L3 cache On the motherboard when there is L2 cache in the CPU housing. L3 is used
with some AMD processors.

Table 6-2 The location of memory caches in a system



How Memory Caching Works

I'll leave this here,
The CPU might
want it next.

———
| need
data, NOW!

Figure 6-3 A memory cache (SRAM) temporarily holds data in expectation of what the CPU will
request next



RAM Technologies (continued)

Differences among DIMM, RIMM, and SIMM modules
— Width of the data path each module accommodates

— The way data moves from system bus to the module
Older DRAM worked asynchronously with system bus
Newer DRAM works synchronously with system bus
— Retrieves data faster as it keeps time with system clock

Goal of each new technology
— Increase overall throughput while retaining accuracy




DRAM Technologies

Conventional

Used with earlier PCs but
currently not available.

+ 30-pin SIMM

Fast page (FPM)

Improved access time over
conventional memory. FPM is
seldom seen today.

* 30-pin or 72-pin SIMM
» 168-pin DIMM

Extended data out
(EDO)

Refined version of FPM that
speeds up access time. Might
still see it on older
motherboards.

» 72-pin SIMM
+ 168-pin DIMM

Burst EDO (BEDO)

Refined version of EDOQ that
significantly improved access
time over EDO. Seldom seen
today because Intel chose not
to support it.

» 72-pin SIMM
» 168-pin DIMM




