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■ FireWire. One of the major competitors 
of the new USB standard is the IEEE 1394 
standard. This external port, also known as
FireWire, connects video cameras, digital moni-
tors, audio systems, or even a digital satellite
system to the PC. If you plan to connect any dig-
ital multimedia device to your computer, such
as a VCR or high-quality audio device, you will
probably use a FireWire port. Apple owns the
trademark to the FireWire name, but other com-
panies use the name i-link and Lynx to describe
this external bus that supports up to 63 devices. 

FireWire-capable PCs usually feature two
ports shaped like rectangles with a slightly
curved end and a connector on the inside. Like
USB, FireWire supports Plug and Play and hot
plugging and has a quick data transfer rate of
400Mbps to 800Mbps. FireWire works similarly
to the IDE interface in that each device connect-
ed is assigned an address, and devices with a
higher address have top priority as commands
flow into the system.  

As FireWire products continue to decrease in
price, the competition with USB continues to
increase. One thing fanning the flames of this
rivalry is the impending release of the Windows
XP OS (operating system). Initial reports stated
that Microsoft was not going to include USB
support in at least the initial release of WinXP,
choosing instead to offer compatibility with
FireWire. Soon after, however, Microsoft assert-
ed that it will try to include some type of 
support for USB 2.0 as well, either in the newest
version of WinXP or a later release. One of the
issues affecting this decision is that USB 2.0
products are still widely unavailable.

Storage Interfaces

■ IDE. Hanging out on the motherboard
inside the PC are numerous storage interfaces
that link devices to the motherboard via an
interface cable. One important interface is the
IDE (Integrated Drive Electronics) interface,
which connects internal devices, such as hard
drives or CD-ROM drives, to the motherboard.
IDE is an important interface to learn about if
you opt to upgrade the hard drive or install an
optical drive such as a CD-RW unit.  

IDE transfers data more slowly than the SCSI
interface, but it’s more commonly used because
it’s less expensive and requires no additional
expansion card. IDE is usually intended specifi-
cally for use with hard drives and CD-ROM 
drives, whereas SCSI and EIDE are intended for
various hardware devices. 

The IDE interface cable connects two devices
at a time, such as the hard drive and the CD-
ROM drive, to the IDE interface on the mother-
board. The interface can support up to four
devices if you opt to add something such 
as an internal Zip drive or CD-RW drive. IDE 
is sometimes referred to as ATA (Advanced
Technology Attachment). 

Each IDE device connects to the mother-
board with an IDE cable, which features two
female connectors that attach devices such as a
hard drive or CD-ROM drive. Because IDE
interfaces on the motherboard are limited,
using the cable with two connectors allows
more than one IDE device to be connected at a
time. This cable should be fairly short (less than
18 inches) to prevent interference.

Before IDE, the ST-506/ST-412 interface 
connected the first hard drives to PCs. This
interface used two cables, with a 20-pin cable
carrying data and a 34-pin cable carrying 
control signals. The ST-506/ST-412 setup was
slow and prone to error. As a solution, engi-
neers created the ESDI (Enhanced Small Device
Interface) in the 1980s. The ESDI had increased
data throughput, but it was short-lived because
of the introduction of IDE, which offered quick-
er performance at a lower cost. Each of these
previous interfaces placed the drive controllers
on an interface card in the PC. The IDE inter-
face integrates the logic board on the hard
drive, which means the information goes
directly to the motherboard rather than relying
on an expansion card. Current IDE interfaces
feature data transfer rates from 16.7MBps to
33MBps and use a 40-pin connector. 

The IDE interface communicates between the
device and PC via channels, with each channel
requiring an IRQ (interrupt request line) and
two I/O addresses. An IRQ is a communication
tool assigned to each device that sends interrupt
signals through hardware lines to the micro-
processor. Commands coming from a device
assigned a higher priority get the most immedi-
ate service from the processor. 

■ EIDE. EIDE (Enhanced Integrated Drive
Electronics), an extension of the IDE design
introduced in 1994, is faster than IDE and is
often referred to as Fast ATA, Ultra DMA, and
Fast IDE. EIDE supports larger storage devices
than IDE (it’s often used to connect hard drives
of 8GB or more) and can connect to more
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devices because it supports two devices per
channel, as opposed to IDE’s one device per
channel. One device on the channel is desig-
nated the master and the other the slave with-
out altering either device’s performance. This
setup is common when two hard drives are in
one system. 

The EIDE port is located beside the IDE port
on the motherboard and features a 40-pin con-
nector. With the introduction of Ultra DMA (or
ATA-33) in 1997, transfer rates rose to 33MBps,
and in 1999, Ultra DMA (ATA-66) arrived with
rates of 66MBps. ATA-66 uses a different cable
from typical IDE, featuring 80 conductors (40 for
grounding and increasing transfer capability,
plus the regular 40-pin connector). 

Internal Ports/Slots

■ AGP. The AGP (Accelerated Graphics Port)
port is an internal port built into the mother-
board to accommodate the video card inside
your PC. Originally, video cards shared a PCI
bus with SCSI or Ethernet devices, but with the
development of intense graphics applications,
sharing this bus resulted in a slow performance.
(For more on the PCI bus, see below.) 

The AGP port communicates directly with
the PC’s main memory rather than sending data
through a PCI bus. This leaves plenty of band-
width (data transmission capability) for devices
connected to a PCI slot and provides rapid com-
munication between the video card installed in
the AGP port and the PC. As graphic textures
are needed, the AGP port sends the request
directly to the system memory for execution. 

The brown AGP port is located near, and is
about the same size as, the motherboard’s white
PCI slots. It’s easy to differentiate these slots
from the other free slots on the motherboard: the
black Industry Standard Architecture slots. 

In 1999, AGP4X came on the scene, bring-
ing data transfer rates of 1,024MBps and clock
speeds of 66MHz. 1999 also brought the release
of the AGP Pro slot, which is fully backward
compatible with AGP. 

■ ISA. If you’re adding an internal modem to a
system, you will probably slide the modem card
into an empty ISA (Industry Standard Architec-
ture) slot, which is on the motherboard directly
below the PCI slots. The slots support ISA ex-
pansion cards such as internal modems or
sound cards, but their main use is for adding
serial or parallel port expansion cards. ISA slots
communicate with the PC through a standard
I/O bus, which uses copper lines on the mother-
board to carry data and instructions to the PC.

The 16-bit ISA bus standard has changed little
since its invention in the early 1980s. The slots
accept either 8-bit or 16-bit cards, with the 8-bit
cards using only the first half of the roughly 5.5-
inch long slot. 

You’ll find fewer ISA slots than PCI slots in
today’s systems simply because manufactur-
ers make more expansion cards for the 32-bit
PCI bus, which moves data more quickly and
delivers higher performance. An 8-bit ISA slot
has a bandwidth of 7.9MB per second, and a
16-bit ISA slot runs at 15.9MB per second. PCI
has a bus bandwidth of 127MB per second at
32 bits and 508MB on 64-bit PCI slots. 

■ PCI. PCI (Peripheral Component Intercon-
nect) slots are integrated directly on the mother-
board, but these slots support many more
devices than AGP or ISA slots. Some video cards
are equipped for PCI slots, which also support
network cards and SCSI host cards. All of these
cards require the high bandwidth provided by
the two or four PCI slots found on most systems.
You can find the white PCI slots on the mother-
board toward the back of the system, below the
AGP port and above the ISA slots. 

The PCI slot sends requests for service from
the card to the processor in the form of inter-
rupts, which are assigned to a normal IRQ. PCI
improves performance by letting two devices
share an IRQ.  

PCI slots have soared in popularity be-
cause of their high-performance capabilities
and Plug-and-Play qualities. Plug and Play
lets you plug in a device and begin using it
immediately without messing with any con-
figurations. The slot supports both 32-bit and
64-bit cards, but PCI has failed to eliminate
the need for the ISA bus, as many observers
predicted. Nearly every system still includes
at least one ISA slot to accommodate older
expansion cards. 

■ Power To The Peripherals. Though
they may seem like a rather small and insignif-
icant part of your PC, ports and interfaces are
vital for making the peripherals you rely on
every day work.   
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