
Hardware

DRAM technology has undergone many
changes since the first PCs hit the market.
During the past six years alone, at least half a
dozen species of DRAM have had an impact on
the memory market. Each new species promises
to run faster and more efficiently than its 
predecessors. Most systems sold today come
equipped with SDRAM (synchronous DRAM).
See the “Species Of DRAM” sidebar for more
information about the various species of DRAM.

The shape of DRAM has changed, as well.
Originally, DRAM was contained on memory
chips that were soldered to the motherboard.
These chips held only a small amount of
DRAM—an entire system may have contained
only 8KB or 16KB—but consumed a relatively
large amount of space. As PCs evolved and the
demand for DRAM increased, it became neces-
sary to find a more efficient means of connecting
memory chips to the motherboard. The solution
came in the form of SIMMs (single in-line mem-
ory modules), which were either 30-pin or 72-
pin expansion cards that plugged into slots on
the motherboard. Later, 72-pin and 168-pin
DIMMs (dual in-line memory modules) were
developed. DIMMs provide faster data access
and more efficient memory storage than SIMMs.

A variant of DRAM has recently become
available to consumers. RDRAM, or Rambus
DRAM, received its name after the company
that developed it. This memory technology is
significantly faster than the DRAM installed on
most computer systems. RDRAM derives its
speed from a proprietary signaling technology
that allows the memory modules to operate at

speeds of 800MHz (megahertz; one megahertz
equals one million cycles per second). 

In contrast, typical DRAM runs at speeds
between 66MHz and 133MHz. The most
notable promoter of RDRAM is Intel. The com-
pany produced several chipsets (within a PC, a
collection of microchips that augment the CPU
by controlling key system components, such as
the system clock and caches), including the
popular Intel 820 and 840, specifically for the
purpose of supporting RDRAM technology.

RDRAM, along with an improved version
that’s named DRDRAM (Direct RDRAM), are
stored on in-line memory modules called
RIMMs. RIMMs are nearly identical to DIMMs,
except that RIMMs come in 184-pin models.
Because RDRAM runs at such a high speed, the
RIMMs also include a built-in heat shield to
protect the memory chips from overheating. 

A third difference between RIMMs and
DIMMs is cost. You’d pay more than twice as
much for a RIMM than for a comparable DIMM.
You can find RDRAM on high-end Pentium-
based desktop systems produced by Gateway,
Dell, Compaq, and other major manufacturers.

Static RAM. SRAM does not need to be con-
tinuously refreshed in order to retain its data.
This makes it faster and more stable than
DRAM. There’s a price for speed and stability,
however, and SRAM costs significantly more
than any variety of DRAM. For this reason,
SRAM is usually found only in the L1 (level 1)
and L2 (level 2) caches, which serve as holding
areas between the main memory and the CPU.
These caches make up for DRAM deficiencies

by holding the most frequently accessed data,
thereby expediting processing time.

On newer systems, the L1 cache is a memory
chip contained within the CPU. For this reason,
L1 cache is often referred to as internal memory.
It’s also known as the primary cache because it’s
the first place the CPU looks for data. 

L2 cache, usually located on a separate chip
between the CPU and DRAM, is called external
memory. It’s also known as the secondary cache
because it’s the second place the CPU looks for
data. L2 cache is larger than L1 cache. A typical
PC has between 256KB and 1MB of SRAM.

Peripheral RAM. The system’s main memo-
ry and caches aren’t the only places you’ll find
RAM in your system. Video cards and printers
often come equipped with their own built-in
memory supply. Peripheral RAM temporarily
holds data that travels between a peripheral
and the rest of the system.

Video RAM. VRAM is the most famous of
the peripheral RAMs. It’s usually located on the
video card but may be built into the mother-
board on some systems. VRAM differs from con-
ventional RAM because two devices can access it
simultaneously. This capability lets VRAM
receive data from the CPU or the graphics accel-
erator (the video card’s built-in processor) at the
same time it transmits data to the monitor. 

Note that the RAM on your video card is not
necessarily VRAM. Many video cards use some
form of conventional DRAM as video memory.
Video cards sold today typically contain
between 8MB and 64MB of video memory.

Printer memory. The printer memory, often
referred to as the printer buffer, momentarily
holds incoming data until the printer is ready
to print it. This lets the CPU perform other
tasks without waiting for a printer to finish a
lengthy print job. The printer buffer usually
consists of 4MB or 8MB of DRAM.

■ Mode Of Operation. Now that you know a
little about the types of memory found in your
system, we can explain how they work together
with the CPU and the storage devices to process
and manage data within the PC. We’ll start with
an analogy that sheds a little light on the role of
each of these PC components.

Imagine your computer as a giant brain. The
primary function of the brain is to think. In a
computer, all the thinking—the processing and
managing of data—is handled by the CPU. This
device lets the brain perform calculations, recog-
nize relationships, and make decisions. 

Before it can do any of that, however, the
brain must have something to think about. In a

T he demand for faster memory has led to the development of several variations of
DRAM (dynamic RAM) in recent years. This chart illustrates the periods associated

with various types of DRAM from 1994 to the present.
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