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Serial and Parallel Transmission
Digital data transmission can occur in two basic modes: serial or parallel. Data within a 

computer system is transmitted via parallel mode on buses with the width of the parallel bus 

matched to the word size of the computer system. Data between computer systems is usually 

transmitted in bit serial mode . Consequently, it is necessary to make a parallel-to-serial 

conversion at a computer interface when sending data from a computer system into a network 

and a serial-to-parallel conversion at a computer interface when receiving information from a 

network. The type of transmission mode used may also depend upon distance and required data 

rate.

Parallel Transmission

In parallel transmission, multiple bits (usually 8 bits or a byte/character) are sent 

simultaneously on different channels (wires, frequency channels) within the same cable, or 

radio path, and synchronized to a clock. Parallel devices have a wider data bus than serial 

devices and can therefore transfer data in words of one or more bytes at a time. As a result, there 

is a speedup in parallel transmission bit rate over serial transmission bit rate. However, this 

speedup is a tradeoff versus cost since multiple wires cost more than a single wire, and as a 

parallel cable gets longer, the synchronization timing between multiple channels becomes more 

sensitive to distance. The timing for parallel transmission is provided by a constant clocking 

signal sent over a separate wire within the parallel cable; thus parallel transmission is 

considered synchronous .

Serial Transmission
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In serial transmission, bits are sent sequentially on the same channel (wire) which reduces 

costs for wire but also slows the speed of transmission. Also, for serial transmission, some 

overhead time is needed since bits must be assembled and sent as a unit and then disassembled 

at the receiver.

Serial transmission can be either synchronous or asynchronous . In synchronous transmission, 

groups of bits are combined into frames and frames are sent continuously with or without data 

to be transmitted. In asynchronous transmission, groups of bits are sent as independent units 

with start/stop flags and no data link synchronization, to allow for arbitrary size gaps between 

frames. However, start/stop bits maintain physical bit level synchronization once detected.

Applications

Serial transmission is between two computers or from a computer to an external device located 

some distance away. Parallel transmission either takes place within a computer system (on a 

computer bus) or to an external device located a close distance away.

A special computer chip known as a universal asynchronous receiver transmitter (UART) acts as 

the interface between the parallel transmission of the computer bus and the serial transmission 

of the serial port. UARTs differ in performance capabilities based on the amount of on-chip 

memory they possess.

Examples

Examples of parallel mode transmission include connections between a computer and a printer 

(parallel printer port and cable). Most printers are within 6 meters or 20 feet of the transmitting 

computer and the slight cost for extra wires is offset by the added speed gained through parallel 

transmission of data.

Examples of serial mode transmission include connections between a computer and a modem 

using the RS-232 protocol . Although an RS-232 cable can theoretically accommodate 25 wires, 

all but two of these wires are for overhead control signaling and not data transmission; the two 

data wires perform simple serial transmission in either direction. In this case, a computer may 

not be close to a modem, making the cost of parallel transmission prohibitive—thus speed of 

transmission may be considered less important than the economical advantage of serial 

transmission.

Tradeoffs
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Serial transmission via RS-232 is officially limited to 20 Kbps for a distance of 15 meters or 50 

feet. Depending on the type of media used and the amount of external interference present, RS-

232 can be transmitted at higher speeds, or over greater distances, or both. Parallel transmission 

has similar distance-versus-speed tradeoffs, as well as a clocking threshold distance. 

Techniques to increase the performance of serial and parallel transmission (longer distance for 

same speed or higher speed for same distance) include using better transmission media, such as 

fiber optics or conditioned cables, implementing repeaters, or using shielded/multiple wires for 

noise immunity.

Technology

To resolve the speed and distance limitations of serial transmission via RS-232, several other 

serial transmission standards have been developed including RS-449, V.35, Universal Serial Bus 

(USB), and IEEE-1394 (Firewire). Each of these standards has different electrical, mechanical, 

functional, and procedural characteristics. The electrical characteristics define voltage levels 

and timing of voltage level changes. Mechanical characteristics define the actual connector 

shape and number of wires. Common mechanical interface standards associated with parallel 

transmission are the DB-25 and Centronics connectors. The Centronics connector is a 36-pin 

parallel interface that also defines electrical signaling. Functional characteristics specify the 

operations performed by each pin in a connector; these can be classified into the broad 

categories of data, control, timing, and electrical ground. The procedural characteristics or 

protocol define the sequence of operations performed by pins in the connector.

see also Asynchronous and Synchronous Transmission; ATM Transmission; Internet; 

Telecommunications.

William J. Yurcik
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...You may have heard or read about a "serial printer" or "parallel printer." The terms serial and parallel

describe the manner in which...transmitted from computerto printer. Serial transmission takes place one bit

at a time, and parallel...
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1504270501 /a-layman-s-introduction-to-d igital-video)

Magazine article from: American Cinematographer
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...microcomputers to allow direct transmission of the document to a FAX machine...document and re-scan it

before transmission. The second area in which records...Suddenly one must know a little about serial vs.

parallel data transmission
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...with printers is that of serial versus parallel communications ports...there's “Mastering Serial
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micro-mainframe communications...

Culture: Brilliance of the Write Kind; Transmissions the Door, Birmingham...

htt ://www. uestia.com/libra /1G1-88997856/culture-brilIiance-of-the-write-kind-

transmissions)

Newspaper article from: The Birmingham Post (England)

...s brilliant Transmissions festival has presented...sets up three parallel narrative strands...presented as a

serial in four short parts during Transmissions. Served up in...CAPTlON(S): Transmissions director Carl...

New Technologies (http://www.guestia.com/library/1G1-8142309/new-technologies)
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