Inkjet Technology

Printing of documents and graphics has become as easy as eding a piece of cake with the
invention of inkjet printers Recent technology has helped to discard the minor faults in
these printers, which has atracted more consumers to buy them ingtead of any other type
of desktop printers.

Inkjet printing, like lasr and thermd printing, is a norimpact method. Ink is emitted
from nozzles as they pass over a vaiey of possble media, and the operation of an inkjet
printer is easy to visudize liquid ink in various colours being suirted a the paper to
buld up an imege. A print head scans the page in horizonta drips usng a motor
assembly to move it from left to right and back, as another motor assembly rolls the paper
in vertical seps. A drip of the image is printed, the paper moves on, reedy for the next
drip. To speed things up, the print head doexn't print just a Sngle row of pixds in each
pass, but averticd row of pixdsa atime.

There are severd types of inkjet technology but the most common is "drop on demand”
(DOD). This works by squirting smdl droplets of ink onto paper, through tiny nozzes
like turning a hosepipe on and off 5,000 times a sscond. The amount of ink propelled
onto the page is determined by the driver oftware that dictates which nozzles shoot
droplets, and when.

The nozzles usad in inkjet printers are har fine ad on early modds they became eesly
clogged. On modern inkjet printers this is rardly a problem, but changing cartridges can
dill be messy on some mechines. Ancther problem with inkjet technology is the tendency
of the ink to smudge immediatdy after printing, but this, too, has improved dradicaly
during the past few years with the development of new ink compositions.

Different companies have come up proprigiary techniques HP and Canon prefer the
therma technology, whereby heet is used to fire ink onto the paper, whereas Epson uses a
piezo-crydd a the back of the ink reservoir. This crysd flexes when an dectric current
flows through it. So, whenever a dot is required, a current is goplied to the piezo dement,
the dement flexes and in 0 doing forces a drop of ink out of the nozzle. Since the piezo
process can ddiver smal and perfectly formed dots with high accuracy, Epson is e to
offer an enhanced resolution of 1440 by 720dpi - dthough this is achieved by the print-
head making two passes, with areduction in print speed.

Creating colour

Creeting colour accurately on paper has been one of the mgor areas of research in colour
printing. Like monitors, printers dosdy pogtion different amounts of key primary
colours, which, from a digance, merge to form any colour; this process is known as
dithering Monitors and printers do this dightly differently. Monitors mix the light from
phosohors made of the primary additive colours red, green and blue (RGB), while
printers use inks made of the primary subtractive colours cyan, megenta and yelow



(CMY). The coloured inks, reflecting the desired colour, absorb white light. In each case,
the basc primary colours are dithered to form the entire spectrum. The colour generated
on the printed page is dependent on the colour sysem used and the particular printer
modd; not by the colours shown on the monitor.

Print quality

The two man deteminants of colour print qudity are resolution (measured in dpi) and
the number of leves that can be printed per dot. Generdly spesking, the higher the
replution and the more level per dot, the better the overdl print qudity. Haf toning
dgorithms divide a printer's native dot resolution into a grid of hdftone cdls and then
turn on varying numbers of dots within these cdls in order to mimic a vaigdle dot Sze
By caefully combining cdls contaning different proportions of CMYK dots a hdf
toning printer can "fool" the human eye into seeing a paette of millions of colours rather
then just afew.

To the basc printing ink colours, a fourth ink, black, is added to create purer, deeper
shadows and a wider range of shades. By using varying amounts of these, a large number
of different colours can be produced. Here the levd of ink is measured from 0% to 100%,
with orange, for example being represented by 0% cyan, 50% magenta, 100% ydlow and
0% black.

This was an oveaview of the basc principle of working of inkjet printers. More and more
companies are working to develop better printers with high printing speed and better
qudity printing. So the next time you print a document, just think about the amount of
technology and research that has gone in to produce an exact copy of what you see on
screen.



