BUS : THE DATA HIGHWAY

The word bus came from latin®
omnibus meaning (in the public transport
sense) for every body but here In (nmpul—
er hardware it means for every dev

Bus & ypically a row of standariized
parallel conducling paths {wires) or strips
on a PCB, which links modular compo-
nenls, processors. peripherals. registers
and provides data transpos

In strict sense. the definition applics
only to Lhe interconnection of micra-
processor and memary. A bus includes
power and signal conducters to energive
all functional parts of the compuler and
allow them lo communicale with cach
other. Buses are operaled under a strict
set of data communication rules.

Why bus 7

Bus offers many advantages over hap-
hazard connection. this include, protec-
tion of components from cverload condi-
tions. modularily. high fan-oul and stan-
dardization.

Bus Width

‘The number of bits that can be trans-
milted stmultaneously along the bus (in
parallel fashion) is called the bus width
or bus size. Il depends on the size of the
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Classification
Considering function. buses are divid
ed into three main categories.
) Control bus ; it passes timing and ioi-
tiating signals from one subsystem (o
another. It conveys timing signals.
memory commands, [/0 requests.
Interrupt request. I acknowledges idle
signals.
Data bus : Data bus carry specified
number of data biis usually &, 16 ar
32. It is uscd ta carry data from souree
fegister to destination register (ie
bel? microprecessor and memory).
Input and cutput lines on the memory
unit are connected (o it. Sometimes it
5 also calied Bus Bar,
Address bus : This is an unidirection-
al bus which selects a memory loca-
tion lo which the micropracessor wish-
es 1o use lransier operation. It is also
used to select 1/0 controlier
Accerding o construction, buses are
of Lwo kiuds-Ribbon and
Backplane. Ribbon cable is a kind of
portable and flexible parallel wires, eg. a
25 wirc parallel cable. Backplane is an

a

integral parl of the frame of te compul.
er. much like & plugbozrd inlo which
other fundamental com-

ponents are inserted,

On the basls of the
direction of the data
transfer, buses are
Unidirectional and

g Bldirectional. In an uni-

£ directtonal bus. transfer

proccedes only In one
direction, e.g. address

T~ bus. Whereas In bidiree-

tional bus, transfer can
proceed in both direction

= ~— but not at the same time

Fig : Simplified Block diagram of a typical Bus Systen.

unit Lhat the bus is conneeting. A bus
registers must be at

In reality the bus width Ls frequently
much larger than jusl the size of the reg-
isters 1o which il is connected. This 1s
because in addition 10 transmitting bina-
1y data. the bus will also simultancously
transfer control and timing information
or signals.

Bus Length

Since with the increase in length
technical problem such as impedance.
signal propngation delay, reflecton arises
henee Bus length 1s usualy half 3 meter
or s0. Now a days modular components

acked closer together for making
shoner bus length
Bit rate

The bit rate of 2 bus s usually mea-
sured by the number of bits per second
[bps} that ean be transmitted alang the
bus. Typleal bit rate for serial bus are of
the raiyge of 100 to 50600 bps.

A serial bus {3 less speedy. as it trans-
mits anc bit at a time. Considering Lime
facior parallel buses are used In comput-
ersystem.

le.g. data or control bus).

apanaing on

nature of data Lransmis-
i e types of buses, Serial
and Parallel. In serial bus only one bit
can be lransmilted at a lime.
Transmigsion of the Bbit ASCII character
010600001 (the latter A) would invoive
elght separate 1 bil ransmission.
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Emmmm—“i

Sesial bus

destinalion
Serial buscs arc usually rescrved for
extern:
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the computer system, with the con-
ecomitant reduction in manufacturing

b. Flexdbility n system configuration.

A bus standard specifies the upper
and lower Jimits of the electrical signals
carried by each bus group.

Bus terminologies
Multlbus : This Is the trade mark
of [EEE 796 bus developed by INTEL.
External bus : This provides o
standard set of lines and a standard
pin configuration to cxchange data
with external devices hooked o it L.e.
IEEE-488 bus.
s bus : It supports specifically
transfer between memory and mass
siorage system.
us master : In shared or common
bus structure a number of devices can
e connected Lo the bus. During the
transfer one of the device must take
conteal of the transfer operation. This
device i3 called bus master and (he
other devices are called stave units.
ory bus : 1t handles all trans-
fer between memory and the internal
component of the camputer much llke
A common bus. -
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to device that arc located away from ihe
main processor e.g. printerl. A paratiel
bus Lransmits Information simultaneous-
Iy along the number of paraliel paths,
fenee it is faster than serial bus. For a &
bit parallel bus between source and disti-
nation the value 0LODDOOL would be
transmitced along the busas— -

. source
i I
uS  OTOOORT  destination
Cenclusion
All the currenl bus structure have
been designed with two goals in view—
a. Standardization of the mechanical
characteristics of major companents of
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