Welcometo the Web Based Service Training Course "Printer Basics 1“.

On completion of this module you will have developed a solid understanding of basic concepts and components
involved in printing.

Click the Next-Button to continue.



The specificareas and applications covered are:

Differenttypes of printers and their characteristics,

The printing process and the use of printer drivers and the printer's components,
Input and output interfaces used by printers and their characteristics,

Different printer languages used for the communication between computerand printer,
Characteristics of fonts.

Llenu aToro Kypca:

m PasinyHble TUNbI NPUHTEPOB N UX XaPaKTEPUCTUKMN,

m [1poLecc neyaTi U UCNo/b30BaHWeE APaiBepOB NPUHTEPA M KOMMNOHEHTOB MPUHTEPA,

u MHTep¢eﬁCbl BBOAa M BblBOAaA, NCMO/Ib3yeMblE MPUHTEPAMMU, N UX XaPaAKTEPUCTUKMN,

m PasnunyHble A3bIKM NPUHTEPA, UCMONb3YEMbIE 1A CBA3N MEXKAY KOMMNBbIOTEPOM U MPUHTEPOM

m XapaKTepuUCTUKK WpndToB




Here are navigation instructions and how to use this course.



Chapter 1: Printer Types Overview.

In this chapter we will explain the following subjects:
= Qverview,

= Dot Matrix Printers,

= Inkjet Printers,

= | aserand LED Printers,

= Thermal Printers, and

= Advantages and Disadvantages.

TeMmbl 06CyaeHUs:

m O630p

m MaTpUYHbIE NPUHTEPDI

m CTPYWHbIE MPUHTEPBbI

m JlazepHble 1 cBETOANOAHBIE MPUHTEPDI
m TepMonpuHTEpbI

n |_|p9VIMyLIJ,ECTBa N HeJOoCTaTKn



A printer is the computer componentthat lets you create copies of information stored in the
computer on paper. The printed material is oftencalled hard copy, to differentiate it from the data
stored on a disk, or held in the computer's memory.

A basic classification of printers is the division into
= impact printers (e.g. dot-matrix printers) and
= non-impact printers (e.g. inkjet and laser printers).

The impact printer prints by mechanical impacts on the paper using needles or type wheels similar
to conventional type writers.

The non—impact printer prints without any mechanical impact. For example, the inkjet printer
creates text and images by squirting fine drops of ink on the paper and the Laser printer uses
electrostatic forces to apply black or colored toner particles on the paper. Thermal printers are
non—impact printers, too. Non—-impact printers are far more quiet at work than impact printers.

MpuHTeEp - 31O KOMI'IbI-OTeprIﬁ KOMMOHEHT, KOTOprm NO3BONIAET CO34aBaTb KOMMKN l/IHCbOpMaLI,I/IVI,
XpaHﬂLLl,emCﬂ Ha 6yrv\are KOMMNbHOTEPA. MNevyaTHbIN mMaTepmnan 4aCto Ha3bIiBaKOT neyaTHOM Konuewn, YyTObBI
OT/INYATb €ro OT AaHHbIX, XPaHALWMXCA Ha ANCKE NN XPAHALWKMXCA B MaMATK KOMMbIOTEPA.

OCHOBHOM KnaccudpuKaumet NpUHTEPOB ABNAETCA pasaeneHne Ha
W yZapHble NPUHTEpPbI (Hanpumep, MaTpUYHbIE MPUHTEPDI) U
m Oe3-yaapHble NPUHTEPLI (HanpuMmep, CTPYMHbIE U a3epHble MPUHTEPDI).

YaapHblIA NPUHTEP NeYaTaeT NyTeM MeXaHWYeCcKoro BO3AeNCcTBMA Ha Bymary ¢ MOMOLLbIO UM MK
KOJIECMKOB, aHAIOTMYHbIX 0ObIYHBIM MNEYaTHbIM MaLLUMHKAM.

Be3ynapHbI NpuHTEp NedYaTaeT 6e3 MexaHMYeCcKoro Bo3AencTema. Hanpmumep, CTpyMHbIM NPpUHTEP co3aaeT
TEKCT U n306paxkeHuns, 6pbiaras MeNKMMM Kanaammn YepHUa Ha Bymary, a 1asepHblii NpUHTEP UCMONb3yeT
3N1EKTPOCTATUYECKME CUbI /19 HAHECEH WS YacTML, YEPHOTO UM LIBETHOIO TOHEpa Ha Bymary.
TepmonpuHTEpSbI - 3TO TOXKe be3yaapHble NpUHTEpPbI. be3yaapHble NpuUHTEPL PaboTaloT HAMHOIO TULLE,
Yyem yaapHble.



The dot—-matrix printer creates text and images on the page by hammering several small pins
against the paper with an inked ribbon between the pins and the paper. By pressing the inked ribbon
against the paper, each pin leaves a dot on the paper. The more pins used, the higher the resolution
of the printed image: 9-pin and 24-pin were common options. Dot-matrix printers meanwhile are
practically out of use because the far more powerful inkjet and Laser printers got quite low-priced.

ToYeYUHbIN MaTPUYHbBIA NPUHTEP CO34AET TEKCT N M300paXKeHNA Ha CTpaHnLe, BBMBaA HECKO/bKO
MaleHbKMX WTUHTOB B Bymary C Kpacaulen NeHTon Mexay WTbipbKkammn n bymaron. Mpukmnmas
KpacALLYto IeHTY K bymare, Kaxabli WTUPT OCTaBAEeT TOUKY Ha bymare. Yem 6o/iblie ncnoab3yeTca
BbIBOJOB, TEM BblIlLE Pa3pelleHne nevyaTaemMoro n3obpaxkeHma: 9-KOHTAKTHbIN U 24-KOHTAKTHbIM
napameTpbl HblM 0BLWMMN. TOYEYHbIE MATPUYHBIE NPUHTEPDLI NPAKTUYECKU HE UCMONb3YIOTCA, MOTOMY
YTO ropasao 6o0nee MOLHbIE CTPYMHbIE U Na3epHble MPUHTEPbI CTa/IM A0BO/ILHO AEWEBLIMM.



MpenMmyLLecTsa U He4OCTaTKM

MOoXHO pacneyaTaTb Ha
MHOTFOYacTHbIX GopMax yrnepoaa

Hu3Kaa HayalbHanA CTOMMOCTb
HW3KMe 3KCNIyaTauMOoHHble pacxoabl
(nenHTbl)

Hn3Koe KayecTBO nevaTu

LLlym B npoLecce neyaTu

The advantages of dot matrix printers are:

= it can print out on multipart carbon forms, and
= the low initial- and low running costs.
Thedisadvantages are:

= the low print quality, and

= it is noisy when printing.

MpenmyLLecTBa MaTPUUYHbIX MPUHTEPOB:

M o+ moxeT pacnedataTb Ha MHOTOYaCTHbIX
dopmax yrnepoaa, n

. HWU3KNE Ha4a/lbHblE N HN3KNE
SKCNAyaTaunoOHHbIE pacXoapbl.

HepocTtaTku:
M Hu3KOe KauecTBO NevaTu u

B wymHo npu nevatu.



B cTpy#HbIX NpUHTEPAX NCMOJb3YIOTCA YEPHbIE UM LIBETHBIE YEPHWUAA, KOTOPbIE
HaAHOCATCA Ha Bymary MenKUMU KarebKamu.

The ink is stored in an ink cartridge. The printer head is located at the bottom side of the ink
cartridge. The printer head consists of many fine jets arranged in a matrix. Ink is fed from the
cartridge reservoir through fine channels to each jet.

Just before the opening of each jet is a device which forces the ink out of the jet opening and so
squirts a drop of ink onto the paper.
One ormore ink cartridges are mounted on a carriage. As the carriage moves at right angles

across the paper, the ink cartridges apply ink in lines to the paper via the printer heads. The paper,
in turn, is drawn in by one step once a line has been printed.

Standard inkjet printers achieve resolutions of 600 by 300 dpi. The user can choose between
different print qualities. At a low print quality, inkjet printers can print five or more pages per minute.

YepHwuna XpaHATCA B YEPHUIBHOM KapTpuaKe. [0/10BKa NPUHTEPA PACMOOKEHa Ha HUKHEN CTOPOHE YEPHWUIbHOTO
KapTpuaKa. F0N0BKa NPUHTEPA COCTOMUT U3 MHOXKECTBA TOHKUX CTPYI, PACMONOKEHHbIX B BUAE MATPULLIL. YepHuna
MOAAt0TCA U3 pe3epByapa KapTPUAKa Yepes TOHKME KaHaslbl K Kax 40N cTpye.

HenocpeacTBeHHO nepes OTKPbITUEM KasKa0M CTPYU MMEETCA YCTPOMCTBO, KOTOPOE BbITA/IKMBAET YEPHMIA U3
OTBEPCTUA CTPYM 1, TaKMM 06pa3om, bpbl3raeT Kan/to YepHua Ha bymary.

OAMH UM HECKOIbKO YEePHUMBHBIX KapTPUAsKEN YCTaHOBAEHbI Ha KapeTKe. Koraa KapeTka ABMMKEeTCA Noj, NPAMbIM
YrIOM K Bymare, YepHWUAbHbIE KapTPUOMKM HAHOCAT YepHMAA B IMHMIO Ha Bymary Yyepes ro/loBku NpuHTepa. bymara, 8
CBOIO oYepesb, BbITATMBAETCA OAHMM LLArOM NocAe nevaTi ANHUK,

CTaHOapTHbIE CTPYMHbIE NPUHTEPDLI A0CTUratoT paspeweHma 600 Ha 300 Tovek Ha AtonMm. [onb30oBaTelb MOXKET
BbIBMPATb MEXKAY Pa3/IMYHBIMM KayecTBamMM neyatu. Mpu HU3KOM KayecTBe NeyaTh CTPyMHbIEe NPUHTEPbI MOTYT NeYyaTaTb
nATb 1 Honee CTPaAHUL, B MUHYTY.



Where the printer head works on the inkjet principle, a piezoelectric crystal is located just before the jet
opening around the ink channel. This piezoelectric crystal can be caused to produce a single vibration
by subjecting it to an electrical pulse. If the vibration causes the crystal to contract, the crystal squeezes

the channel together enough to force ink through the jet opening and a drop of ink is squirted onto the
paper.

Tam, rae rosoBKa NpuHTEpa paboTaeT No NPUHLMIY CTPYMHOM NeYaTH, Nbe303NEKTPUYECKUIA KPUCTAN PACONOKEH
HemnocpeacTBEHHO Nepes 0TBEPCTMEM CTPYM BOKPYT KaHana ana YepHU.

Tam, rae ronoBKa NpuHTepa paboTaeT No NPUHUMNY CTPYMHOM NeYaTh, Nbe303NEKTPUYECKUIA KPUCTaN PAacnoNOKeEH
HenocpeaCTBEHHO Nepes OTBEPCTUEM CTPYM BOKPYT KaHaia ANa YepHMA. ITOT Nbe303NEKTPUYECKUIA KPUCTAN MOMKET
BbI3BaTb €AMHCTBEHHYIO BMOpaLMIO, NoABEPras ero BO3AEeMCTBUIO 3NEKTPUYECKOro Mmnyabca. Ecam us-3a subpaumm

KPUCTaNA CRUMAETCA, KPUCTAN CHUMAET KaHan A0CTaTOYHO, YTOObI BbITONKHYTb YEPHMAA Yepes OTBEPCTUE ANA CTPYM,
W Kanas yepHun b6pbizHyna Ha Bymary.



Where the printer head works on the bubblejet principle, a heating element s located just before the
jet opening. This heating element can heat the ink so strongly that a steam bubble is formed. As this
steam bubble expands, the ink is forced through the jet opening until a drop of ink is released and is
sprayed onto the paper.

M npvHUMN NY3bIPEKOBOM CTPYM

Tam, rae ronoBka NnpuHTepa paboTaeT No NPUHLMNY Ny3bipbKOBOM CTPYM, HAarpeBaTebHbIA SIN1eMEHT
pacnonoXeH HenocpeaCcTBEHHO nepes, 0TBEPCTUEM CTPYU.

Tam, rae ronoBKa npuHTepa paboTaeT Mo NPUHLUMNY NYy3blPbKOBOMN CTPYM, HarpeBaTeNbHbIA 31eMEHT
PacnonoXeH HenocpeACTBEHHO nepes OTKPbITUEM CTPYM. ITOT HarpeBaTe/IbHbI 31EMEHT MOKET
HarpeBaTb YepPHWAA HAaCTONbKO CUALHO, YTO 06pa3yeTca NapoBOM Ny3bipb. [10 Mepe paclWMpPeHns 3Toro
My3blpbKa Napa YepHWAA BbITAaNKMBAIOTCA Yepes OTBEPCTME ANA CTPYM, NOKA Kanaa YepHUa He
BblcBOOOAMTCA M He ByaeT pacnblieHa Ha bymary.
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The advantages of inkjet printers are:
= the low price,
= the compactsize,

= they are very quiet, and

the affordable color printing.
Thedisadvantages are:

= they are unable to print on carbon forms,
= the slow printing speed, and

= they may require special paper.

MpermyLLecTsa CTPYMHbIX MPUHTEPOB:

M Hu13kan LeHa,

B KomnakTHbI pasmep,

B o1y oyeHb TUXME, U

B socTynHan uBeTHaA neyats.

HepocTtaTkm:

B oHu He MoryT neyaTaTh Ha yraepogHbix Gopmax,
B Hu3Kasa CKOPOCTL NeYaTH 1

B 115 Hux mokeT noTpeboBaThea crneunanbHas bymara.

11



Laser and LED printers use black or colored toner. Toner is fine ink dust which is applied to the
paper by electrostatic attraction and then fixed onto the paper by heat and pressure.

B nasepHbIx 1 CBETOAMOAHBIX NPUHTEPAX MCNONb3YeTCA Lle|:'JHI:aIl\/'1 NN LUBETHOMN TOHep. TOHep - 3TO MeNKadA Mblb,
KOTOpPaA HaHOCKUTCA Ha 6yl\/\ary S/1EKTPOCTATUHECKUM MPUTAXKEHNEM, a 3aTEM dDI/IKCl/IpyeTCH Ha 6yMare noa,
OencTBMem Tenna v AaBaeHus.
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The first step involves transferring the digital image information onto a photoelectric drum (known as a
photoconductive drum) using a laser or a row of LEDs (Light Emitting Diodes).

In the case of a Laser printer, a laser beam is controlled by the data received by the printer. This laser
beam is directed onto the photoconductive drum via mirrors and lenses. As the drum turns, the laser
strikes points in a line at right angles across the surface of the drum. In the case of a LED printer, a row
of LEDs is mounted along the PC drum. Controlled by the digital data the LEDs light up.

The surface of the drum is electrically charged, e.g. with a negative charge. The negative charge is
eliminated at the points on the surface of the drum which have been struck by the laser beam or lit up by
the LEDs respectively. The laser beam or the light of the LEDs thus remove the negative charge from
the areas of the drum where toner is to be applied in the next step.

As the drum rotates, the area of the drum surface that has already been discharged by the laser or the
LEDs is passed by the developing unit. The toner is negatively-charged and, due to the electrostatic
force of attraction, adheres to all the points on the drum surface where the laser beam has removed the
negative charge, making those areas of the drum positive in respectto the negatively charged toner.

The next step involves transferring the toner from the drum to the paper.

The paper is given a positive charge by an electrical field before it is fed past the drum. The positive
charge on the paper is greater than the positive points on the drum to which toner is adhering. When the
drum carrying the toner is rolled over the paper, the paper, which has the more positive charge, exerts a
stronger force of attraction on the toner than the drum does. The toner is released from the drum and
adheres to the paper.

The drumis then cleaned of residual toner and the original negative electrical charge is restored.

Once the toner has been transferred to the paper by electrostatic attraction, the toner must be fixed on
the paper. This is achieved by pressure and heat. The heat melts the wax in the toner and rollers press
the resin/toner mixture onto the paper. The toner is bonded to the paper by the resin and pressure.

The exposure of the drum by Laser or LEDs, the transfer of toner onto the drum and finally the transfer
of the toner from the drum onto the paper form a single process in which ink can be transferred to the

paper.
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MepBblit 3Tan BKAOYaeT B ceba nepeaady nHdopmaummn LmdpoBoro n3obparkeHuna Ha GoTOINEKTPUYECKUIA
H6apabaH (M3BECTHbIN Kak doTonpoBoaALLMI BapabaH) Cc MCNoNb30BaHMEM Na3epa UK pasia CBETOAMO/10B
(cBETOM3MYYAOLWMX ANOA0B).

B cnyyae nasepHoro npuHTEpa NasepHbIid Iy4 KOHTPOAMPYETCS AaHHbIMM, NOAYYEHHBIMU NPUHTEPOM. ITOT
Nas3epHbIi yd HanpasaaeTca Ha poTonpoBoaALLMI BapabaH Yepes 3epKana M MH3bl. Koraa 6apabaH
BpalL@eTcs, 1a3ep HanpaBAseT TOYKM B IMHMIO NOoA, NPSMbIM YT/IOM MO NoBepxHocTh 6apabaHa. B ciyyae
CBETOAMOZHOrO NpUHTEpa paja CBETOAMOA0B YCTaHOBMAEH BAO/b bapabaHa MMK. Ynpasasemble undppoBbIMM
[aHHbIMW CBETOAMO/Ibl 3aropatoTca.

MoBepxHOCTb BapabaHa 3NEKTPUYECKM 3apaskeHa, Hanpumep, ¢ oTpULaTeNbHbIM 3apaaom. OTpuLATENbHbIH
3apA4, yCTPaHAETCA B TOYKaxX Ha NOBEPXHOCTU BapabaHa, KOTopble BblM NOPaNKEHbI 1a3ePHbIM IY4OM UK
OCBelLIeHbl CBETOAMOAaMM COOTBETCTBEHHO. J1a3epHblIit Iy4 UM CBET CBETOAMOA0B, TakMM 06pa3om, yaansatoT
oTpUUATENbHbIN 3apaa M3 obnacTelt bapabaHa, rae ToHep A0MKeH ObiTb HAHECEH Ha caeaytoLlem sTane.

Korna 6apabaH BpalllaeTcs, y4acToK NoBepXHOCTM HapabaHa, KOTOPbIN yxKe Obla paspAKeH Na3epom Uam
cBeToAMOAaMM, NepeaaeTcs NPoABOYHbIM 610KOM. TOHEP MMEET OTpuULaTEeNbHbIN 3apAa 1 Brarogapa
3N1EKTPOCTATUYECKOWN CMIe MPUTAKEHNA NMPUANNAET KO BCEM TOYKAM Ha NoBepxHocTK HapabaHa, rae
NAa3epHbIN NyY yAaNAaeT oTpuLUaTeNbHbIN 3apAa, Aenas 3Tn obnacti HapabaHa NONOKUTENbHBIMM MO
OTHOLWEHMIO K OTPMULATENIbHO 3aPAKEHHOMY TOHEPY.

CneaytolWMiA War BKAOYAET NepeHoc ToHepa ¢ bapabaHa Ha bymary.

Bymara nonyyaeT NONOKUTENbHbIM 3aPAL OT 3NEKTPUYECKOro NONA, NPeXAe YeM OHa NOAAETCA MUMO
HbapabaHa. MonoK1TeNbHbIM 3apaa Ha bymare Hoblle NONOKUTE/bHBIX TOYEK Ha BapabaHe, K KoTopomy
npunun ToHep. Koraa 6apabaH, Hecywmii TOHEp, KaTuTca no bymare, bymara, KotTopasa nmeet bonee
NONOXKUTENbHbIV 3apAs, CO34aeT bonee CUNbHYIO CUNY NPUTANKEHUA ANA TOHepa, Yem BapabaH. ToHep
BbicBOOOXKAaeTCcA M3 HapabaHa n npuannaeT K bymare.

3aTem 6apa6aH OYUNLLAETCA OT OCTATOYHOIO TOHEPa, U I'IepBOHa‘-IaJ'IbeIH OTpMLLaTeﬂbeIVI 3ﬂeKTqueCKMIZ
3apA4 BOCCTAaHAB/IMBAETCA.

Mocne Toro, Kak ToHep HblN NepeHeceH Ha bymary B pe3y/ibTaTe 3/1eKTPOCTaTUYECKOro NPUTAXKEHMWA, TOHEP
DOMKeH bbITb 3aKpensieH Ha bymare. 9To A4OCTMraeTcs AaBAeHUeEM U TenNoM. Bbicokaa TemnepaTtypa
pacnnaBfifeT BOCK B TOHEPE, M POIMKM NMPUKMMAIOT CMECb CMO/Ibl / TOHEepa K bymare. ToHep cBA3bIBaeTCA C
Bymaron CMOJION U AaBAEHUEM.

Bo3aelicTeme Ha bapabaH nazepom UM CBETOAMOLAMM, NepeHoC ToHepa Ha bapabaH K, HakoHel, NepeHoc
ToHepa ¢ 6apabaHa Ha bBymary 06pasytoT eAMHbIN NPOLECC, NPM KOTOPOM YePHUIA MOTYT NepeHOCUTLCA Ha
bymary.



A monochrome printer performs this process once with black toner. A full color printer performs this
process fourtimes with toner in one of the ink colors (yellow, magenta, cyan or black) being applied to
the paper at each pass.

MOHOXPOMHBI MPUHTEP BbINOAHAET 3TOT NPOLECC OAMH Pa3 C YePHbIM TOHEPOM. MMONHOUBETHbIN MPUHTEP
BbINOIHAET 3TOT NPOLLECC YETbIpe pasa C TOHEPOM B OHOM M3 LIBETOB YEPHWA (KEATbIR, MypnypHbI, ronyboi
WM YEPHbIN), HAHOCMMBIX Ha Bymary Ha KaxaoM npoxoae.
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Theadvantagesof Laser and LED printers are:

= High printing speed,

= High printing quality, and

= Quiet when printing.
Thedisadvantages are:

= Unable to print on carbon forms,
= Higher prices, and

= Generally larger in size.

MpenmyLlecTa NasepHbIX U CBETOAMOAHbIX
NpPUHTEPOB:

M Buicokaa ckopocTb neyaTty,

M Buicokoe KauecTso neyatu 1

M Tuxo npu neyatu.

HepocTtaTku:

M HeBo3MOKHO NevaTaTh Ha KapBOHOBLIX GOPMaX,
M Gonee BbicoKMe LigHbI 1

M Kak npasuno, 6onblie No pasmepy.
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Thermo printers use heat and special printer paper or transfer film to bring color on a copy.
The major methods of thermo printers are:

= the autochrome method,

= the thermotransfer method and

= the thermosublimination.

TepMonpuUHTEPbLI MCMOb3YIOT TEM/IO U CNeLManbHYo Bymary 418 NpuHTepa WA NAEHKY As nepeHoca,
4TObbl NPMAATL LBET Ha KoNUKU. OCHOBHbIMK METOaMMN TEPMOTNPUHTEPOB ABNAIOTCA:

M asTOXpOMHbIN MeToa,
M tepmoTpaHchepHbIlt meToa u

M repmocy6avmmnHaums.
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ABTOXPOMHbI METOA,

Bymara ons npuHTEpPa COAEPHKUT HECYLLMI CNoM, COOPMMPOBAHHbIR U3 TPEX CIOEB KPACKM,
COLEPKALMX KENTYIO, MYPNYPHYIO U FONYyHYI0 3IMYbCUM, U KOHEYHbI TEPMOCTONKNIA
3alWMTHbIM CNOWN.

Autochrome Method

Special printer paper is used for the autochrome method. This paper is already impregnated with the
inks. The printer paper comprises acarrier layer formed from three ink layers containing yellow,
magenta and cyan emulsions, and a final heat-resistant protective layer.

The external application of heat causes the ink emulsions in the various layers to reveal their colour.

With autochrome printers, the autochrome paper is conveyed past a heating elementin three passes.
The yellow layer is heated in the first pass, the magenta layer in the second pass and the cyan layer in
the final pass. The yellow layer reacts at low heat, the magenta layer at moderate heat and the cyan
layer at high heat. The quantity of colour “activated” can be regulated by finely graduating the amount of
heat applied to an ink layer, thus allowing half-tones to be produced.

The resolution that can be achieved using the autochrome method is determined by the design of the
heating element. Standard autochrome printers for the private sector can achieve a resolution of just
above 300 dpiand use A6 format (4 x 6 inch) paper.

ABTOXPOMHbI MeTos,

CneuuanbHas bymara N8 NpUHTEPa UCNONb3YeTCA 419 aBTOXPOMHOrO MeTosa. 3Ta bymara yKe nponuTaHa YepHUAaMu.
Bymara 419 npuHTEPa COAEPKMUT HECYLLMI CNOIM, COOPMMPOBAHHBIN U3 TPEX CI0EB KPACKM, COAEPMKALLUMX KENTYIO,
NYypPRyPHYIO U FONYyOYH0 3MYNbCUM, M KOHEYHbIM TEPMOCTOMKMIA 3aLLMTHbIN CIOMN.

Mpn HapyXHOM BO3A€IXCTBVIVI TEMNJa IMYJIbCUN YHEPHU B PA3/IMYHbIX CNOAX MPOABNAKOT cBOM LBET.

C NOMOLLLbIO aBTOXPOMHbIX NMPUHTEPOB, aBTOXPOMHas bymara NoAaeTcs MakapOHHbIM HarpeBaTe/lbHbIM 3/1EMEHTOM B TPU
npoxoAa. *KenTbli1 CNoi HarpeBaeTcs Ha MepPBOM NPOX0oAe, NYPMYyPHbIA C0W Ha BTOPOM npoxoae v ronyboi cnoi Ha
nocaeaHem npoxoAde. HenTblit cnol pearupyeT npu cnabom HarpeBaHum, NyprypHbIA CAOKM NPU YMEPEHHOM HarpesaHnm 1
ronybow cioi Npu cUAbHOM HarpesaHun. KOAMYeCcTBO «aKTMBMPOBAHHOMO» LIBETA MOMKHO PEryinMpoBaTh MyTeM TOYHOMO
rPaZlyMpOBaHUA KONIMYECTBA TEM/A, MPUKNAALIBAEMOrO K C/I0K0 KPacKuW, YTO MO3BOJIAET NO/y4aTh NOAYTOHA.

PaspelueHne, KOTOPOE MOXKET BbITb JOCTUIHYTO C UCMO/Ib30BAHMEM aBTOXPOMHOIO METO/A, ONPEeAeAeTCA KOHCTPYKLMEN
HarpeBaTesIbHOro anemeHTa. CTaHAAPTHbIE aBTOXPOMHbIE MPUHTEPDI /18 YaCTHOMO CEKTOPA MOTYT LOCTUMAaTh PaspeLleHms
4yyTb Bbiwe 300 dpi 1 ncnosb3oBaTb bymary dopmata A6 (4x6 Atonmos).
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With thermotransfer methods, the ink is transferred from a carrier film onto the paper. The carrier film
is coated in consecutive sections with yellow, magenta and cyan wax. The paper is conveyed past one
section of the carrier film at a time in three consecutive passes. A thermoprinter head is positioned at
right angles across the back of the carrier film. Individual heating elements melt the coloured wax and
thus transfer the ink from the carrier film onto the paper in the form of screen dots.

Thermotransfer printers achieve a resolution of 600 dpi for colour printing.

Mpu TepmoTpaHchEPHbIX METOAAX YEPHUNA NEPEHOCATCA C HECYLLEeN NAeHKM Ha Bymary. MneHKa-HocuTe b
MOKPbITa NOCAEA0BATENbHBIMM Y4aCTKaMM KENTOro, NyPNypHOro v ronyboro Bocka. bymara nepemellaerca
33 O4HY CEKLMIO HECYLLEM NAEHKM 33 TPM NocienoBaTebHbIX NpoxoAa. [on0BKa TepMmonpuHTepa
pacnonoXeHa nog NPAMbIM YIIOM K 3aHEl YacTu Hecylen naeHkn. OTaenbHble HarpesaTebHble
3/1eMEHTbI PACNNaBAAOT UBETHOM BOCK M TaKMM 0OPa3oM NepeHOCAT YepHUAA C HecyLlein NAeHKM Ha Bymary
B BM/€e TOYEK IKpaHa.

TepmoTpaHchepHble MPUHTEPLI AOCTUMAOT paspeleHuns 600 ToYeK Ha A0MM AN LBETHOM NnedyaTy.
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The thermosublimation process basically works in the same way as the thermotransfer process. There
is colored ink on the carrier foil instead of coloured wax. The colored ink is heated so strongly by the
heating elements that the ink evaporates into the paper.

Thermosublimation printers reach a resolution of up to 600 dpi and, depending on their design, can print
up to A3 sheetsize (11 x 17 inch).

MpoLecc TepmocybaMmMaLmmn B OCHOBHOM paboTaeT TakK e, Kak v TepmoTpaHchepHbIi npouecc. Ha Hecyuiein
donbre ecTb UBETHbIE YEPHMIA BMECTO LBETHOMO BOCKA. LIBETHbIE YEpHMNA HAarpeBaloTCa HarpesaTeN M1 Tak

CUNBbHO, YTO YepHWNa NCNAPAKOTCA B 6yr\/\ary.

TepmocybMmaLmMoHHbIe MPUHTEPBI AOCTUrAOT pa3peleHma 4o 600 ToYeK Ha AOMM 1, B 3aBUCUMOCTH OT UX
Amn3aliHa, MoryT neyaTaTtb 40 dopmaTa amcta A3 (11x17 aoimos).
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The advantages of Thermal Printersare:
= Quiet printing,

= | OwW COSt,

= Compact.

Disadvantages

= Low printing speed,

= Cannot print on carbon forms,

= High running costs.

MpenmyLLecTBa TEPMONPUHTEPOB:

B Tuxaa nevaTs,

B Hu3Kkan cToMMocTb,

B KomnaKTHbIN.

HepoctaTtku

B Hu3Kana cKkopocTb Nevaty,

B He moxeT neyaTaThb Ha KapbBOHOBbLIX HOPMaX,

B Buicokue 3KCN/IyaTauMOHHbIE pacxodbl.
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Advantages and Disadvantages - Overview

Features of the four types of printers covered so far.
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In this chapter you get to know the basic components involved in printing. On the computer, this is
the printer driver which prepares data to be printed and sends it to the printer, usually in the formof a
page descriptionlanguage such as PCL or PostScript.

In the printer, the arriving data is processed bythe print controller and turned into image data that
can be printed. This data is sent to the print engine via the printer’s video interface.

B sTOW rnage Bbl MO3HAaKOMUTECH C OCHOBHbIMUW KOMMOHEHTaMM NeYyaTu. Ha KomnbloTepe 3To Apainsep
NpUHTEpPa, KOTOPbIM NOATOTABANBAET JaHHbIE AR NeYaTh M OTNPABAAET MX Ha NPUHTEP, 0bbIYHO B popme
A3blKa ONMCAHNA CTPaHML, Takoro Kak PCL nnam PostScript.

B npuHTepe nocTynatoume AaHHble 06pabaTbiBAOTCA KOHTPOANEPOM NeYaTh v NPEBPaLLaloTCa B AaHHbIe
n306paXKeHns, KOTopble MOXKHO pacnedaTtaTb. ITV AaHHbIE OTNPABAAIOTCA Ha NPUHTEP Yepes
BuaeonHTepdeinc NnpuHTEpa.

23



A printer driver is a software program which resides in the computer. The purpose of a printer driver
is to give the computer an understanding of all of the capabilities of the printer so that all the features
of the printer can be utilized.

The printer driver will normally inform the computer what printer language the printer uses, which
fonts are built in, what size paper is available, how many paper cassettes are fitted and whether the
printer can perform duplex copies and so on.

The printer driver translates documents stored in the computer to the page descriptionlanguage
which is then sent to the printer. Printer drivers vary from printer to printer so an appropriate printer
driver needs to be used so as to match the printer. Using the wrong printer driver could lead to
printing of garbled images because the printer does not understand the language being sent from
the computer.

[paiBep npuHTEpa - 3TO NporpammHoe obecrnedyeHne, KOTOPOe HaxoaMTCA Ha KoMnbloTepe. HaszHavyeHWe ApaiBepa npuHTepa -
[aTb KOMMbIOTEPY NOHMMAHWE BCEX BO3MOXKHOCTEM NpuHTEpa, YTobbl MOXHO ObI/10 MCNONL30BaTh BCE QYHKLUMM NPUHTEPA.

Opaisep npuHTEPa 06bIYHO MHOOPMMUPYET KOMMBIOTEP O TOM, KAKOM A3bIK MPUHTEPA UCMO/b3YeTCs, Kakne WpPUdTbl BCTPOEHDI,
KaKkoW pa3mep bymarn foCTyrneH, CKOAIbKO KacceT A48 Bymaru yCTaHOBAEHO M MOXKET /IM MPUHTEP BbIMOAHATbL ABYCTOPOHHEE
KonupoBaHne n T. [.

[Lpalisep npuHTEpa NEPEBOAUT AOKYMEHTbI, XPaHALLMECA HAa KOMMNbIOTEPE, Ha A3bIK ONMMCAHUA CTPaHML, KOTOPbII 3aTeM
OTNPaBAseTCA Ha NPUHTEP. JpaiiBepbl NPUHTEPA PA3/IMYAtOTCA B 3aBUCUMMOCTM OT NPUHTEPA, NO3TOMY HEODBXOAMMO
MCNOb30BaTb COOTBETCTBYIOLLMIA ApaiiBep NPUHTEPA, YTODLI OH COOTBETCTBOBAN NPUHTEPY. VICNOAb30BaHME HENPABUIbHOMO
[paliBepa NpUHTEPa MOMKET NPUBECTM K NEeYaTH MCKAKEHHbIX M306paXKeHNM, NOCKONbKY NPUHTEP HE NOHMMAET A3biK,
OTNPaBAfEMbIV C KOMMblOTEPA.
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Monb3oBaTenbCkuii UHTEpHENC XpaHUT
GYHKUMOHANBHYIO MHGOPMaLMIO O MPUHTEPE
noc/ie cunTbiBaHUA ee U3 daitna JaHHbIX pecypca
npuHTepa. PYHKLUMOHAIbHON MHGOPMaLLMEN,
Hanpumep, ABAAETCA

® ncnonbsyemblie pasmepbl 6YMaFVI.

* nHpopmauua 06 yCTpoICTBE, Takaa Kak
[DOCTYTIHbIE JIOTKMK,

* MHpOpMaLIMA, TaKan KaK coKpaLlleHne u
pacwimpeHue u

* nHdopmauma o WprdTe NpUHTEPA.

When outputting the data created by the application, the user defines the settings through the user
interface of the printer driver.

The user interface displays the status of the settings foruser. When the setting is incorrect, an error is
displayed.

The user interface stores functional information of the printer after reading it from a data file of the printer
resource. The functional information, for example, is

= usable paper sizes,

= device information such as available trays,

= information such as reduction and enlargement and
= printer built-in font information.

This data file is called a PPD file on PostScript printers.

When the setting on the user interface is completed, the application data and the user interface settings
are sent to the printer engine. The driver engine is the part which converts received data to PDL (or
control command) and is sometimes called the driver core.

Mpw BbIBOAE AaHHbIX, CO34aHHbIX MPUIOKEHWEM, NONb30BATENb ONPELENAET HACTPOMKM Yepes Nob30BaTENbCKUI MHTepdeiic apaliBepa
npuHTepa.

Monb30BaTENbCKMIM MHTepdENC OTOBPaXKaeT COCTOAHME HAaCTPOEK A4S Noab3oBaTena. ECam HacTpolika HeBepHa, 0TobparkaeTca owmnbKa.

Mo/Nb30BaTENbCKMI UHTEPDENC XPAaHWUT GYHKLMOHAIbHYIO MHPOPMALIMIO O MPUHTEPE NOCAE CYUTbIBAHWUSA ee 13 daina AaHHbIX pecypca
npuHTepa. PYHKUMOHaNbHON MHDOPMaLMeNt, Hanpumep, ABASETCA

M vcnonbsyembie pasmepbl Gymary,

M vHdopmaums 06 ycTpolcTBe, Takas Kak JOCTyMHble I0TKM,

M vHdopmauya, Takas Kak COKpalleH1e 1 pacluMpeHme 1

M vHdopmauma o wpndTe NpuHTepa.

IT10T dain AaHHbIX HasbiBaeTcs PPD-daiinom Ha npuHTepax PostScript.

Korza HacTpolika B M0/1b30BaTe/IbCKOM MHTepdEliCe 3aBeplleHa, AaHHble NPUIOKEHUA U NapaMeTpbl NOb30BaTENbCKOrO MHTEpdelica
OTMPaB/ATCA B MEXaHM3M NpuHTEpa. MexaHun3m ApaiBepa - 3TO YacTb, KOTopas NpeobpasyeT NosyyYeHHble AaHHble B PDL (MAK ynpasasioLyto

KOMaHAy) U MHOrAa Ha3blBAaeTCA AAPOM Apalisepa. ’5



The procedure of setting the printer driver varies depending on the OS (Operating System). For example
MS-DOS, Windows, OS/2, Mac OSX and Unix.
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In MS-DOS each application has its own printer driver. So when a physical printer is replaced, the
printer drivers for every application needs to be replaced. If the application doesn’t have the printer
driver for the newly installed printer the printer cannot print out properly.

B MS-DOS Kaaoe npuioxKeHne MMeeT CBOW COOCTBEHHbIN ApaliBep NpuHTepa. MoaToMy Npu 3ameHe GpU3M4eCcKoro NnpuHTepa
HeobX0AMMO 3aMeHUTb fipaiBepbl NPUHTEPA A1A KaXA0r0 NPUNOKEHUA. ECM B NPUNOXKEHUN HET ApaliBepa NPUHTepPa A4/19 BHOBb
YCTaHOB/IEHHOIO NPUHTEPA, NPUHTEP HE CMOXET NPaBUAbHO pacneyaTaTs.
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In a MicrosoftWindows environment, applications use the Windows-installed Driver as opposedto
having their own. This driver has to be setup, this is done by:

In the option menu of the Print Manager, there is a printer set up menu. The name of the frequently used
printer and other connected printers are displayed. The printer can be set here. The printer setting is
also available by selecting “Printers” in the control panel or “Print” in the application program.

A DefaultPrinteris the currently set printer driver and will be used for printing unless manual selections
are made. An Installed Printeris available for printing and has a correct printer driver installed but must
be selected manually.

As the Windows software application does not have any printer drivers, when it is asked to print, it asks
Windows to process the print job. Then Windows sends the data to the printer using the default or
requested printer.

The advantage Windows has is that if the printer is changed then the relevant driver has only to be
changed under the OS, all the applications will then be able to access the new driver. This alleviates
having to change each of the applications drivers, as would have to be performed under MS-DOS.

MS-DOS and Windows are mainstream operating systems used for personal computers. There are
other operating systems such as;

« 0S/2

¢ Mac OS

e Unix

Just like Windows, these three operating systems control printer drivers because it is more efficientfor
the OS to control printer drivers.

These operating systems control printer drivers just like Windows.

The procedure of setting and installing printer drivers varies from OS to OS. Referto operation manuals
foreach OS.

B cpeae Microsoft Windows npunoskeHusa ncnonb3ytoT Apaisep, ycTaHoBneHHbIM Windows, a He cBOM COBCTBEHHbIM. ITOT ApaiiBep A0/KeH BblTb HACTPOEH,
3TO AenaeTca C MOMOLLbIO:

B MeHto napamMeTpoB AuMcrneTyepa nevyaTi ecTb MEeH0 HaCTPOMKK NpuHTepa. OTobpakaeTca MMA YacTo MCNOb3YEMOrO NPUHTEPA U APYTUX MOAKAYEHHbIX
NPUHTEPOB. MPUHTEP MOXKHO YCTaHOBUTL 34eCb. HAaCTPOMKM NPUHTEPA TaKKe A0CTYNHbI, BblIOpaB «MpUHTEpbI» Ha NaHeAn ynpasneHusa nnn «fevaTb» B
NPUKAAAHON NporpaMmme.

MpUHTEP MO YMONYAHMIO ABNAETCA TEKYLLMM YCTAHOBNEHHbIM ApalBepom NpuHTepa v byaeT NCNonb3oBaThCA A4 NevaTu, ecnu He byaeT caenaH pyyHon
BbIOOP. YCTaHOBNAEHHbIE NPUHTEPBI LOCTYMHbI 418 NeYaTh, U Ha HUX YCTAHOB/EH NPaBUIbHbIY ApariBep NPUHTEPa, HO MX HEOBXOAMMO BbIBPATL BPYUHY!HO.
MOCKONbKY B NPOrpammHom npuaoxeHnn Windows oTcyTCTBYIOT ApaiiBepsl NPUHTEPa, NPU 3anpoce Ha neyatb oHo npocut Windows obpaboTtath 3agaHne
Ha neyatb. 3aTem Windows oTnpaBaseT faHHble Ha NPUHTEP, UCNOAb3YA NPUHTEP NO YMONYAHMIO UM 3aNPOLLIEHHbIN NPUHTEP.

Mpenmyutectso Windows cOCTOUT B TOM, H4TO eC/iv NpUHTep Obln 3aMeHeH, TO COOTBETCTBYIOLMI ApaiBep A0MKeH ObITb M3MeHeH TonbKo nog OC, Toraa Bce
NPUNOKEHNA CMOTYT NONYYUTL AOCTYN K HOBOMY ApaiiBepy. ITO M36aBNAET OT HEOOXOAMMOCTU MEHATL KaxKAbIV AparBep NPUNOKEHWUI, KaK 3TO LLOIKHO
ObITb BbINOAHEHO B MS-DOS.

MS-DOS v Windows ABAAOTCA OCHOBHbIMUW ONEPALMOHHbBIMU CUCTEMAMM, UCNONb3YEMbBIMM 1A NEPCOHANbHbIX KOMMNbIOTEPOB. ECTb 1 Apyrie onepaLmoHHble
CMCTEMBbI, TAKME KaK;

¢0s/2

¢ Mac 0S

4 Unix

Kak n Windows, 3T1 Tpu onepaumoHHbIe CUCTEMbI YNPABAAIOT ApaliBepaMu NpuHTepa, notomy yto ana OC 6onee spPeKTUBHO KOHTPOIMPOBATL APaBEPSI
npUHTEpPa.

STv onepaLMOHHbIe CUCTEMbI YNPABAAIOT ApaliBepamu NpuHTepa TakK ke, Kak Windows. 28
MpoLeaypa ycTaHOBKM 1 YCTaHOBKM ApaiiBepoB npuHTepa Bapbupyetca oT OC kK OC. Cm. VIHCTpyKLmMM No sKkcnayaTaumm ana kaxxaon OC.



The printer is made up of an engine and a controller as shown in the following diagram. The
controller can be either mounted internally in the printer or be external depending on the printer type
and brand.

MpUHTEP COCTOUT M3 ABUraTeNs M KOHTPOEPa, Kak MOoKasaHo Ha caeaytollei anarpamme. KOHTPOAep MOXKeT bbiTb
YCTaHOBJ/IEH BHYTPM NMPUHTEPE MU BHELLHWMM, B 3aBMCMMOCTM OT TUMa M MapKu NMpUHTEpa.
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What is the difference between a copier and a printer?

Common points

Electrostatic type printers use an engine that is commonwith a copier. Engines are the electrostatic
process which execute the actual printing.

Differentpoints

Printers do not require a scanner. Although printers combined with copiers (multi-functional peripherals,
MFPs) are equipped with a scanning unit it is not used during the printing process. In the printer, the
controller functions as the image scanner and the image processing unit.

B yem pasHMua Mexay KOMMPOM 1 NPUHTEPOM?
ObLwme ToukM

HpVIHTepr 3/1EKTPOCTAaTNYECKOIo TNAa NCNONb3YHOT ABUTaTENb, KOTOprVI ABNAETCA O6LLI|I/1M C Konmpom.

[BUratenu - aTo 3NeKTPOCTAaTUYECKMI NPOLIECC, KOTOPbIM BbINOMHAET GaKTUYECKYIO NeYaThb.

Pa3Hble TOUKK

MpuHTEPLI HEe TPebyIoT CKaHepa. XOTA NPUHTEPbI B COYETAHUN C KOMMPOBA/IbHbIMK YCTPOMCTBAMM
(MHOrodyHKLMOHaNbHbIE NepudepuitHblie ycTpoicTea, MOY) ocHalleHbl MOAY €M CKaHUPOBaHUSA, OH
He MCMOAb3YyeTca B NpoLecce nevyatu. B npuHtepe KoHTpoanep GyHKUMOHMPYET KaK CKaHep
n3obpaxkeHuin U 610K 06pPaboTKM M30OpPaXKEHNN.
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What is the function of the controller?

Simply it is a device that receives data from a computer and converts it into image data before
conveying it to the print engine. Image data is printing data indicating which part is black and white. The
following is an example of creating image data, using the letter “A” of the alphabet.

1. The controller receives the data 41h from the computer. 41his a character code data which
represents a capital “A” in hexadecimal code.

KakoBa GyHKLMA KOHTpoAepa?

MpOCTO 3TO YCTPOMCTBO, KOTOPOE MONYYAET AaHHbIE C KOMMbIOTEpa U NpeobpasyeT Ux B AaHHble
n30bpakeHua, Npexae Yem nepeaatb MX B MEXaHU3M nevaTu. JaHHble M300parkeHUs - 3TO AaHHble
neyaTtu, yKasbiBatolme, Kakasa 4yacTb YepHo-benas. Huxke npuseneH npMmep co3aaHusa AaHHbIX
n30b6paKeHna c UCNosib3oBaHMeM DyKBbl «A» andasuTa.

1. KoHTponnep nonyyaet AaHHble 41h oT KomnbloTepa. 41h - AaHHble KOAa CMMBOA, KOTOPbIE
NpeACcTaBAAoT 3arn1aBHy0 ODYKBY «A» B LLIECTHAALATEPUYHOM KOAg.
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2. Afterreceiving the character code data, the controller searches the image data of the character in its
own font data.

2. NMocne nonyyeHma AaHHbIX KOAa CUMBOA KOHTPOIEP BbINOMHAET MOUCK AaHHbIX M300parkeH s
CMMBO/1a B ero COBCTBEHHbIX AaHHbIX WPUPTA.
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3. Afterall of the image data of the page has been created inside of the controller, the data is then
transmitted to the engine. The controller takes out data from image data for one line then transmits it
to the engine through the video interface. The line of data which is taken out is called raster data.
The raster data is transmitted to the engine through the video interface, fromthe first to the last line.

3. Mocne Toro, Kak Bce AaHHble M306paXKeHMNA CTPaHMLbI Oblan CO3AaHbl BHYTPW KOHTPONNEPA,
[aHHble 3aTeM nepeaatoTcs B ABMMKOK. KOHTpOAEp M3BNEKAET AaHHble U3 AaHHbIX M300parkeHus
ON19 OQHOW CTPOKMK, a 3aTeM NepesaeT KX B ABUKOK Yepes BuAeonHTepdelc. BoiHMMaemasn CTpoKa
[aHHbIX Ha3bIBAETCA PACTPOBbIMM AaHHbIMK. PacTpoBble AaHHble NepeatoTca B ABUMKOK Yepes
BMAeOMHTepdENC, OT NepBoM A0 NOCAEAHEN CTPOKM.
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Now that you understand what the function of the controller is lets look at the internal workings of the
controller.

The following diagram is the processing flow inside the controller.
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The printer controller is simply an electrical circuit board. Let's have a look at the hardware mechanism.
The explanation of the main terms is as follows:

= CPU: The IC in charge of controlling and calculating in the controller according to the contents of the
program ROM. Itis also used in some printers to control the engine.

= Program ROM: This stores the program for controlling the controller. It is also used in copiers. Itis
named program ROM to distinguish it from the font ROM.

= Font ROM: The IC which stores font data.
= Option RAM: Most printers are designed so that the memory (RAM) can be expanded.

= Display I/F, Display LED Key: An operation panel. Itis standard that a controller has an operation
unit.

= NVRAM: An IC which holds various data set by the user in case the power is turned off. Other IC’s
such as EEPROM or battery backup type SRAM may also be used.

= Smoothing circuit: A circuit used for smoothing.

KOHTpO/’I/’Iep MPUHTEPA - 3TO NPOCTO 3/1EKTPNYECKAA MNaaTa. LI,aBaMTe MOCMOTPWUM Ha al'll'lapaTHbIlZ MeXaHN3M.
O6bACHEHNE OCHOBHbIX TEPMUNHOB 3aK/1IO4aETCA B C/1e4YHOLWEM:

M CPU: IC oTBeyaeT 3a ynpaBaeHue 1 pacyeT B KOHTPO//Iepe B COOTBETCTBIM C coaeprMbim M3Y nporpammbi.
OH TaK»Ke MCNOoNb3yeTcA B HEKOTOPbLIX NPUHTEPAX 414 YNpaBNeHUA ABUraTeNem.

B Program ROM: xpaHuT nporpammy A1 yrpasieHua KOHTpoepom. OH TaKke UCNob3yeTca B Konmpax. OH
HasbiBaeTcA nporpaMmHbiM M3Y, 4Tobbl 0T/IMYaTL ero oT wpudTa M3Y.

B Font ROM: 1C, B KOTOPOM XpaHATCA JaHHble WpudTa.
B Onuya RAM: 60NbLIKHCTBO NMPUHTEPOB CMPOEKTUPOBaHbI TaK, 4To NamaTb (RAM) MoxeT BbiTb pacluMpeHa.

B Nvcnnen | / F, Aucnneit LED Key: naHens ynpasneruna. CTaHA@PTHO, UTO KOHTPOAEP MMEET onepaLMOHHbIN
610K.

Bl NVRAM: IC, KOTOPbIN COAEPMKMUT Pa3NNYHbIE AaHHbIE, YCTaHOBNEHHbIE NO/b30BaTEIEM B C/yYae OTKIYeHUs
nuUTaHMA. TakKe MOryT MCMO/b30BaThCA APYrne MUKPOCXeMbI, Takme Kak EEPROM nnun pesepsHan 6aTapena Tvna
SRAM.

B CrnaxunBaiowmii KOHTYP: KOHTYP, UCMOAb3YEMbI ANA CTNAXKUBAHMA.
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In this section we will cover engine operation in a laser printer. Information is exchanged between the
engine and the controller, using raster data via the video interface.

Below is a simplified diagram illustrating the process inside a laser page printer. Raster data is
processed by the controller and sent to the laser chip as a writing signal. The laser beam forms an
electrostatic image on the drum attracting toner. The toner is transferred from the drum to the paper and
fused as it passes through the heat rollers.

B 3Tom pasaene mbl paccMoTpum paboTy Asuratens Ha nasepHom npuHtepe. ObmeH nHbopmaumeit
MeXAy ABUraTesIem v KOHTPONEPOM OCYLLECTBAAETCA C MCNOIb30BAHMEM PACTPOBbIX AAHHbIX Yepes
BMAeOMHTEpdENC.

HuKe npuseaeHa ynpoLLeHHas CXema, UATHCTPUPYIOLWAA NPOLLECC BHYTPM 1a3€PHOM0 CTPaHUYHOMO
npuHTEpa. PacTposble AaHHble 06pabaTbiBatOTCA KOHTPOANEPOM 1 OTNPABAAIOTCA Ha 1a3ePHbIN Ynn B
KayecTse curHana 3anucu. flazepHbliit 1yd GopmupyeT 31eKTpoCTaTUYecKoe nsobparkeHune Ha
HbapabaHe, npuTtarnBatolLee ToHep. ToHep nepeHocuTca ¢ 6apabaHa Ha Bymary v pacnaaBasaeTcs npu
NPOXOKAEHWUM Yepes HarpeBaTeNbHble POSNKU.
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What is a video interface? If a printer is used only for printing a thorough understanding of the video
interface is not needed. Still it is an important interface connecting a controller to an engine. Several
digital copiers provide a video interface (or offera video interface kit as an option). In this section we will
explain the video interface.

The definition of a video interface is: An interface which connects a controller to an engine or an
interface through which raster data goes.

With the video interface there are no standards established by public organisations such as 1SO nor are
there any industry standards. Each printer manufacturer develops its own interface to match their
printer, while specifications differ slightly the basic function of the video interfaces are the same.

YTo Takoe BuaeonHTepdenc? ECM NpUHTEP MCNOAL3YETCA TONbKO 414 NedYaT, rybokoe NoHMmaHne
BUAEONHTEPdENCca He TpebyeTca. Tem He MeHee, 3TO BaXKHbI MHTepbdelic, COeaNHAIOLLMIA KOHTPOAAEP C
asuratenem. HeckonbKo UMdPOBbIX KOMMPOBaIbHbIX aNNapaToB NPeAoCTaBAAOT BUAeoMHTepdENC (Man
OMNUMOHabHbIM KOMNAEKT BUAeoMHTepdenca). B aTom pasaene mbl 06bACHUM BUAEO UHTepdeENC.

Onpeaenexne BuageonHtepdenca: MHTepdeic, KOTopbI COeAMHAET KOHTPOAIEP C MEXAaHM3MOM UK
nHTEpdENC, Yepes KOTOPbIN NepeaatoTca PacTPOBbIe AaHHbIE.

C BMAeOMHTEpPHENCOM HET HUKAKMX CTaHAAPTOB, YCTAHOBAEHHbIX OOLWECTBEHHBIMW OPraHM3aUMAMM, TAKUMMK
KakK ISO, N HET HMKaKMX MPOMBbILLINEHHbIX CTaHAAPTOB. KaxKabli Npom3BoauTeNb NPUHTEPA Pa3pabaThiBaeT CBOM
CcOBCTBEHHbIN MHTEPDENC A1 COOTBETCTBMA CBOEMY NMPUHTEPY, B TO BPEMSA KaK TEXHUYECKME XapaKTEPUCTUKM
HEMHOrO Pa3INYaloTCA, OCHOBHbIE QYHKLMK BUAEOUHTEPDENCOB OANHAKOBbI.
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A video interface has 3 functions:

= Function 1: To transmit raster data to the printer engine at a fixed speed. It transmits raster data of
one line. Transmission speed s fixed depending on the specifications of each engine.

= Function 2: To convey the status of the engine to the controller. It conveys the ready status for
printing, paper size and completion of printing etc.

= Function 3: To convey the controller request, it conveys the request for printing, desired paper size,
position and diameter of dots for smoothing.

Function 1

In the engine the raster data received through the video interface is converted into a writing signal such
as a laser beam. Then the electrostatic image is created on the photoconductive drum. For this reason,
the data transmission speed from the controller needs to be stable. This speed is fixed depending on the
resolution of the engine and paper feeding speed.

Function2and 3

In addition to transmitting the raster data, the video interface has the function of conveying both the
engine status and the controllers requests. For each of these functions, differentsignal lines in the video
interface are used.

There are other lines that are not mentioned in the above drawing such as a line for adjusting timing of
raster data transmission between the controller and the engine.

BuaeonHtepdeinc nmeet 3 GyHKUMM:

W OyHKuma 1: 4N nepeaadn pacTpoBbIX AaHHbIX Ha ABMUraTeNb NPUHTEPa C PUKCMPOBAHHOM CKOPOCTbIO. OH NepesaeT pacTposble
[aHHble OfIHOM CTPOKOW. CKOPOCTb Nepeaayv GUKCUPYETCA B 3a8BUCMMOCTM OT TEXHUYECKMX XapaKTEPUCTUK Kaxdoro Asuratess.

W OyHKumMA 2: 4NA Nepeaayn CoCTOAHUA ABUraTeNsa Ha KOHTpoinep. OH coobLIaeT O COCTOAHMM FOTOBHOCTM K NevaTu, pasmepy
bymaru, 3aBeplueHuto nedyatm n 1. 4.

B OyHKuma 3: 4TobbI NepeaaTh 3aNPOC KOHTPOAAEPa, OH NepeaaeT 3anpoc Ha NeYaTh, XKenaemblii pasmep 6ymaru, NONOKEHME 1
pasmep ToYeK ANA CrAaKUBaHUA.

OyHKuma 1

B ABMKKe pacTpoBble AaHHble, MONYYEHHbIE Yepes BUAEOUHTepdENC, NPeobpasytoTca B CUTHaA 3aNmnCK, TaKOM Kak NasepHbIi yd.
3aTem Ha poTonposoaAaLlem bapabaHe co3aaeTcsa anekTpocTaTMdeckoe nsobparkerue. Mo 3ToM NpUUMHE CKOPOCTb Nepeaadn AaHHbIX
OT KOHTpO//Iepa A0/KHA BbiTb CTabWAbHOM. 3Ta CKOPOCTb GUKCUMPYETCA B 3aBUCUMOCTM OT PaspeLleHmna ABUraTens M CKoOpocTu Nodayum
bymaru.

OyHKUMA 2 1 3

B pononHeHune K nepegaye pactposbIX AaHHbIX, BVI,D,GOI/IHTEpd)EIZC nmeet d)yHKLI,VH'O nepegayn Kak COCTOAHMA ABUraTe1IA, TaK U
3arpoCcoB KOHTPO/1/1E€POB. Lna Ka)K,EI‘OlZ N3 3TUX d)yHKLIMVI MCMONb3YKTCA Pa3Hble CUTHA/IbHbIE IMHNN B BMAEOMHTepd)eVICE.

CyU.LeCTByK)T n apyrme 1MH1Mn, KOTopble He YNOMAHYTbI Ha BbllleNnpmnBeaAeHHOM YepTexe, Takne KakK TnHNA AnAa HaCTpOVIKVI
CUMHXPOHM3aUuMn nepeaadn pacTtpoBbIX AaHHbIX MeXAYy KOHTPO/I/1IEPOM U OBUTaTE/IEM.
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Chapter 3: Input/Output Interfaces - Overview.

In this chapter we will explain the following subjects:
= Parallel Ports,

= Serial Ports,

= USB Ports,

= QOther Interfaces for Printers,

= QOther Less Common Interfaces, and

= Network Interface Cards.

Fnasa 3: MHTepdeiichl BBoAa / BbiBOAA - 0630p.

B 37O rnaBe mbl 06bACHUM CAeaytoline TEMbI

M napannenbHble nopTh,

M nocneposatenbHbIe NOPTHI,

M USB-nopTbl,

B [Jpyrvie nHtepdeiicsl Ans NpUHTEPOSB,

B [pyrve, meHee pacnpocTpaHeHHble MHTepdeicsl, 1

B Cetesbie MHTEPdENCHbIE KaPTbI.
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For all their differencesin technology, type of mechanism, brand, and model, all printers on the market
today use one of a small number of communications interfaces. The reason is simple: A printer must
have an interface through which it can receive and send data, and this interface must be compatible with
the communications interface on the computer that sends or receives the data.

The distinct interfaces are used to either connect the printer to a certain computer, e.g. the parallel port,
or to a network, e.g. the network interface card.

Printers, that are originally designed to be accessed by a single computer— the host computer— and
that are supplied with only a parallel port, can be utilized as a network printer if the printer is shared to
the network. Other network computers may access the shared printer via the computer the printer is
connected to.

MpK BCEX Pas3/IMUMAX B TEXHOOTUM, TUNE MEXaHW3Ma, MapKe 1 MOZE/N BCE MPUHTEPbI, NPEACTaBAEHHbIE Ha PbIHKE
ceroHs, UCNob3ytoT OAMH 13 HEBO/IbLIOTO KOAMYECTBA KOMMYHMKALMOHHbIX MHTEpdEenCcoB. MNpuinHa NpocTa: NpUHTEP
[OMKEH UMETb MHTEPdEIiC, Yepes KOTOPbIN OH MOXKET Mo/y4aTb M OTNPABAATL AaHHbIE, U 3TOT UHTEpPdEC A0MKEH BbITb
COBMECTUM C MHTEPGENCOM CBA3M Ha KOMIMbIOTEPE, KOTOPbI OTNPAaBAAET UM NOYYaeT AaHHbIE.

OTAenbHble MHTepdenchl MCNONb3YIOTCA ANA NOAKAOYEHMA MPUHTEPa K ONpedesieHHOMY KOMNboTepy, Hanpumep,
napannenbHbli NOPT UK CETb, HAaNPUMep, CeTeBas KapTa.

MPUHTEPLI, KOTOPbIE M3HaYabHO NPpeaHasHaYeHbl 415 40CTyNa K O4HOMY KOMMbIOTEPY - XOCT-KOMMbIOTEPY M KOTOPbIe
CHab»KeHbl TONbKO NapasneabHbiM NOPTOM, MOTYT MCMO/b30BaTbCA B KAYECTBE CETEBOMO MPUHTEPA, EC/IU NPUHTEP
MCMOJIb3yEeTCA COBMECTHO C CETbIO. [lpyrme ceTeBble KOMMbIOTEPbI MOTYT NOY4aTh AOCTYN K 06LLEMY NPUHTEPY Yepes
KOMMbIOTEP, K KOTOPOMY NOAKNOUYEH NPUHTEP.

41



Parallel ports are designed mainly for transmitting data from computers to peripheral devices and
vice versa.

The original IBM PC printer portwas unidirectional, meaning that it was capable of sending but not
receiving data. That limitation didn’t matter too much as first, as the aim when printing was to get the
data fromthe PC to the printer.

Some printers, however, need to talk back to the computer — PostScript printers, for example. Also,
the possibility to request status messages from the printer, e.g. messages about the size and amount
of paper currently provided by the printer, is a benefit.

Bi—directional parallel ports allow two—way communication between the computer and the
peripheral device. In addition to allowing PostScript printers and PCs to coordinate printing, the wide
ability of these ports has facilitated the developmentof a range of peripheral devices, such as
scanners and Ethernet adapters.

MapannenbHble NOPTLI NpeAHa3HaYeHbl B OCHOBHOM A/ MePeAaym AaHHbIX C KOMMbIOTEPOB Ha nepudepuitHble
YCTPOWCTBA 1 HaobOopPOT.

McxoaHbii nopT npuHTepa IBM PC 6b1n1 04HOHANpaBAeHHbIM, TO ECTb OH MOT OTNPaB/ATb, HO HE NO/yYaTb AaHHble. 3TO
orpaHmyeHue He nmeno HobWOro 3Ha4YeHWA B NepBY ovepe/b, TaK Kak Leabto Npu neyaTy 6oina nepesaya AaHHbIX C
MK Ha npuHTEp.

Tem He MeHee, HEKOTOPbIM NMPUHTEPAM HeOBX0AMMO 06PaLLATLCA K KOMMbIOTEPAM - HAMPUMED, K MPUHTEPAM
PostScript. Kpome Toro, BO3MOXHOCTb 3anpallnsaTh COOBLEHMA O COCTOAHUM OT NpMHTEpa, Hanpumep, CoobLieHns o
pasmepe 1 Konudyectse bymaru, NpefocTaBAsemol B AaHHbI MOMEHT NPUHTEPOM, ABASIOTCA NMPEVMYLLECTBOM.

[ByHanpas/ieHHble NapasnenbHblie NOPTbl 06ECNeYnBatoT ABYCTOPOHHION CBA3b MEXAY KOMMbIOTEPOM U
nepundepuiiHbIM YCTPOMCTBOM. TTOMUMO TOro, YTO NpUHTEpPbI M MK PostScript No3BonA0T KOOPAMHMPOBATL NeYvaTb,
LWWMPOKME BO3MOKHOCTM 3TUX MOPTOB 0061eryatoT pa3paboTky paga nepudepuiiHbiX yCTPOMCTB, TaKMX KaK CKaHepbl 1
ananTtepsl Ethernet.
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Parallel ports get their name from the way in which they send a byte of data. All eight bits are
transmitted at the same time, or in “parallel”. Parallel ports have eight separate wires for this
purpose, one per data bit. Bi—directional ports use 16 wires for transmitting data bits and further
wires for communications control, the port has 25 pins.

Parallel cables can be several meters long (the maximum length depends on the cable’s shielding).
Using longer cables leads to corruption of the transmitted signals.

The name of the PC'’s parallel portin the Windows and OS/2 operating system is LPT —the
abbreviation for Line Printer — or PRN — probably the abbreviation for Printer. Ifa PC is equipped
with more than one parallel port, the ports are named LPT 1, LPT 2 and so on.

The parallel port on the printer looks quite differentfrom the parallel porton a PC, as can be seen
fromthe graphics. It has a total of 36 contacts lined up at the top and the bottom of a wide slot. PIN
connections vary a little from one printer to the next — consult the printer manual for specifics.

The printer parallel port was designed by a company named Centronics. Such printer ports are often
referred to as Centronics ports, while the cables which plug into them have the name Centronics
connectors.

MapannenbHble NOPTbI MNOAYYAOT CBOE MMSA OT CNocoba, KOTOPbIM OHKM OTNPaBAAOT 6alT AaHHbIX. Bce Bocemb HMTOB
nepeAatoTcA OAHOBPEMEHHO MK «NapannenbHo». NapannenbHble NopTbl UMEIOT BOCEMb OTAE/bHbIX MPOBOAOB A/1A 3TOM
Lenn, No o4HOMY Ha BUT AaHHbIX. [lByHanpaBaeHHble NOpTbl MCMO/b3YoT 16 NPOBOAOB ANA Nepesadn BUTOB AaHHbIX U
[0NOoHUTE IbHbIE MPOBOAA A/1A YNPaBAEHNA CBA3bIO, NOPT UMeET 25 KOHTAKTOB.

[N1Ha napannenbHbix Kabenen MoKeT ObiTb HECKONIbKO METPOB (MaKCHMabHan AAMHA 3aBUCUT OT SKPaHMPOBaHUA Kabens).
Mcnonb3oBaHue Hoaee AANHHbIX Kabenel NPUBOAUT K MOBPEMKAEHMIO NepeaBaeMblX CUTHaN0B.

HassaHue napannensHoro nopta MK 8 onepaumnorHoi cucteme Windows 1 OS / 2 - LPT - cokpatieHue ot Line Printer - nan
PRN - BO3MOXKHO, cokpalleHune oT Printer. Ecam MK ocHalleH HECKO/IbKMMUK NapanienbHbIMW NOPTamm, NOPTbI HAa3blBaAOTCA
LPT1,LPT2nT. A.

MapannencHbli NOPT Ha NPUHTEPE BbIFNAANUT COBEPLUEHHO MHaYe, Yem Ha napannensHom nopte Ha MK, Kak BUaHO 13
rpadmkn. OH MmeeT 36 KOHTAKTOB, BbICTPOEHHbIX BBEPXY M BHU3Y WMPOKON Wweaun. CoeanHeHus ¢ nomoulbto PIN-koza
HEMHOro OT/IMYAOTCA OT OZHOTO NPUHTEPa K PYromMy - NoAPOBHOCTU CM. B pyKOBOACTBE K NMPUHTEPY.

MapannenbHbl NOPT 418 NpuHTepa bbln pazpaboTaH KomnaHuen Centronics. Takue NOPTbI MPUHTEPA YacTo Ha3bIBAOT
noptamu Centronics, B TO Bpems Kak Kabenn, KoTopble NOAKAYATCA K HAM, MMEetoT Ha3BaHus pasbemos Centronics.
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There are differenttypes of parallel ports:

= The Standard Parallel Port (SPP) is the slowest type. SPPs can be called unidirectional, bi-
directional, standard, compatible and other names. These ports provide a very low data transfer
rate. Typically the maximum speed obtained through a standard parallel portis 120 kbps (kilobyte
per second).

= The Enhanced Parallel Port (EPP) is sometimes referred to as Fast Mode Parallel, it offersa 10
fold increase in speed over SPPs with transfer rates of up to 1-2 Mbps (megabytes per second).

EPPsdon’t use a DMA channel — Direct Access Memory (DMA) is a method to access the
computer's memory without using the processor. A special chip, the DMA controller, manages this
method. The benefits of DMA are that the processorhas less work and higher transfer speedsare
achieved. Using DMA may be a disadvantage on systems that have many devices installed, so EPP
was usually the preferred setting compared to ECP. EPP was developed by Intel, Xircom and Zenith
Data Systems, and launched in October1991. The IEEE (Institute of Electric and Electronic
Engineering) 1284 parallel port standard incorporates the use of EPP. Most modern systems include
support for EPP.

= In contrastto the EPP, the Enhanced Capabilities Port (ECP) uses a DMA channel, but
generally provides only a slight increase in speed. Itwas developed by Microsoftand Hewlett—
Packard and formally launched in 1992. It offers similar performance to EPP and like EPP is part
of the IEEE 1284 standard.

CyLLeCTBYIOT pasHble TUMbl NapanaenbHblX NOPTOB:

B CraHpapTHbIN NapannenbHbii nopT (SPP) - camblit MeaneHHbIA TUR. SPP MOXHO Ha3BaTb OHOHAMNPaBAEHHbIMMY,
[ABYHaNpaBieHHbIMK, CTAHAAPTHLIMM, COBMECTUMbBIMU U APYTMMW UMEHaMM. DTU NOPTLI 0BeCcneynBatoT O4YeHb HMU3KYH0 CKOPOCTb
nepefayv AaHHbIX. OBbIYHO MaKCMMabHAA CKOPOCTb, NOyHaeman Yepes CTaHAAPTHbLIM NapannenbHbli NopT, cocTasnseT 120
KOWT / € (KMNoBalnT B cekyHay).

M PacwvpeHrHbIit napannensHblii nopT (EPP) MHOrAa Ha3biBatoT BbICTPbIM MapaniebHbiM PEXUMOM, OH NpeanaraeT 10-kpaTHoe
yBe/IMYeHne CKopoCTu Mo cpaBHeHMto ¢ SPP co ckopocTbio nepeaaun 4o 1-2 Meut / ¢ (merabaiiT B cekyHay).

EPP He ncnonb3aytoT kKaHan DMA - namsaTb npamoro goctyna (DMA) - 3To meToa A0CTyna K NamsaTn KoMmnbtoTepa 6e3
MCNosIb30BaHMA Npoueccopa. CneunanbHaa MUKPOCXeMa, KoOHTpoaaep DMA, ynpasndaeT aTum meToZom. [penmyutectsa DMA B
TOM, YTO Npoueccop paboTaeT MeHblle 1 AocTUraeTca bonee BbICOKAA CKOPOCTb Nepedayn. McnonbzoBaHne DMA moxeT ObiTb
HeAO0CTaTKOM B CUCTEMAX, B KOTOPbIX YCTAHOB/IEHO MHOIO YCTPOMCTB, No3ToMy EPP 06bl4HO Hbl1 MpeanoyTUTENbHbIM NapamMeTpPoM
no cpaBHeHuto ¢ ECP. EPP 6bi1 pa3paboTtaH Intel, Xircom u Zenith Data Systems 1 3anyuweH B oktabpe 1991 roga. CTaHaapT
napannensHoro nopta |IEEE (MHCTUTYT 3N1EeKTPOTEXHUKM M SINEKTPOHMKKM) 1284 BKAtOYaeT Mcnonb3oBaHue EPP. BoabWWHCTBO
COBPEMEHHbIX CMCTEM BKAKOYAOT NoaaepKKy EPP.

M B ot/imume o1 EPP, nopT ¢ pacwmperHbiMm BosmoxkHocTamu (ECP) ucnonbayet kaHan DMA, Ho 06bl4HO obecneunsaeT anLib
HesHaunTeNbHOe yBenundeHme ckopocTu. OH 6bin paspaboTtaH Microsoft n Hewlett-Packard n obuumanbHo 3anyuieH 8 1992 roay.
OH obecneymBaeT NPOM3BOANTENBHOCTb, aHanornyHyto EPP, n, kak 1 EPP, aBnaeTca yacTblo cTaHaapTa IEEE 1284.
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This Table of the parallel port types "IEEE 1284" shows SPP, Nibble and Byte pin assignment.
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This Table of the parallel port types "IEEE 1284" shows EPP and ECP pin assignment.
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Like parallel ports, serial ports are designed fortransmitting data from computers to peripheral
devices and vice versa. In contrast to parallel ports, the data is transferred bit by bit. Therefore, the
cables used to connect two devices via their serial ports can be considerably longer, that is about up
to 15 meters (serial data transfer itself can reach far longer, for example, the communication via
modems uses the public telephone net and is also serial). The standards of the serial port are RS-
232 (RS stands for “Reference Standard”), RS-232C and V.24 or RS 422. While the RS-232
interfaces are widely used in the world of IBM—compatible PCs, the RS-422 interfaces are used by
Apple Macintosh and may allow higher transfer rates and cables longer than 15 meters.

Serial communications links are preferred to parallel links when the transfer rates can be low and
longer distances have to be reached. Because the serial cables are less complex, they are also
cheaper.

The name of the PC's serial portin the Windows and OS/2 operating systemis COM.Ifa PCis
equipped with more than one serial port, the ports are named COM 1, COM 2 and so on.

Kak 1 napannenbHble NOPTbI, NOCNeA0BaTEIbHbIE NOPTLI NPeAHa3HaAYeHbl 414 Nepesayn AaHHbIX C KOMMNbOTEPOB Ha
nepudepuiiHblie yCTPOMCTBa M HAOHOPOT. B 0TAMYME OT NapannenbHbix NOPTOB, AaHHbIE NepeaatoTca No bButam.
CnepnoBatenibHO, Kabenu, UCnosb3yemble A1A COEANHEHUA ABYX YCTPOMCTB Yepes UX Noc/aeA0BaTe/IbHble MOPTbI, MOTYT
HbITb 3HAYUTENBHO ANIMHHEE, MpUMepHO A0 15 MeTpoB (cama nocneaoBaTesibHan nepeaada AaHHbIX MOXKeT A0CTUMaTb
ropasgo 6onblwei ANUHbI, HANPUMED, CBA3b YePe3 MOLEMbI MUCNOb3YeT 0bLWeA0CTYNHYO TeNedOHHYIO CETb, a TaKKe
nocneaosaTesbHblit). CTaHaapTbl nocieaoBaTesbHoro nopta: RS-232 (RS o3HavaeT «3TanoHHbIM cTaHaapT»), RS-232C u
V.24 nnn RS 422. XoTa nHTepdeincbl RS-232 WMPOKOo MCNonb3yoTes B mupe IBM-coBmecTumbix MK, MHTepdeitcbl RS-422
ncnonwaytotca Apple Macintosh n moryt obecneunBaTb 60/1ee BbICOKYHO CKOPOCTb Nepenayn u kabenu annHon 6onee 15
MeTpOB.

MocnenoBaTesibHble IMHUM CBA3M NPeAnoYTUTENIbHEE NapaaieNbHbIX IMHWIA, Koraa CKOPOCTM nepeaaym moryT 6biTb
HU3KMMU 1 AONKHbI BbITb AOCTUTHYTLI 6OAbWME PAacCTOAHMA. [TOCKObKY Nocaef0BaTeNbHbIE Kabenn MeHee CNOMKHbI, OHU
TaKXe gellesne.

MocnepoBaTenbHbli NopT MK B onepaumoHHoi cucteme Windows 1 OS / 2 HasbisaeTcs COM. Ecnm MK ocHalleH 6onee yem
OAHUM NocneaoBaTe/IbHbIM MOPTOM, NOPTbI HazbiBatoTcA COM 1, COM 2 n . [.
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Serial ports have 9 or 25 pins and the serial communication uses nine lines, two lines for bi—
directional data interchange (one line in each direction), one line for earthing and six lines to control
the communication.

MocneanoBaTesbHble MOPTbI UMEOT 9 MAK 25 KOHTAKTOB, a Moc/ieA0BaTe/IbHaA CBA3b UCMNOIb3yeT AEBATb INHUI, [BE UMHUN AN8
ABYHaNpaB/seHHOro 06MeHa AaHHbIMM (N0 OAHON IMHUM B KaXA0M HanpasaeHUW), OAHY ANHUIO 418 3a3€MNEHMA U LWeCTb
NIMHWI ONS YNPaBAEHMS CBA3bIO.
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To use the serial interface, the PC’s data has to be converted from parallel to serial form. This is done
by a UART (Universal Asynchronous Receiver/ Transmitter) chip. The UART also translates incoming
serial data to parallel form. There are differenttypes of UARTS, e.g. the 8250(A), 16450 and the
16550(A, AF, AFN). The main difference betweenall types is the capacity of the internal data bufferand
the speed. The specification 16550 (without “A”) is very rare, because this chip has a faulty designand
the manufacturer “National Semiconductor” cancelled its sale very early. Only some of the first PS/2
systems were equipped with that kind of chip.

YT106bI MICNONB30BATHL NOC/NEAOBATENbHbLIN MHTEPdENC, AaHHble MK 10AKHbI 6bITb Npeobpa3osaHbl U3 NapaNNENbHON B
nocneaosaTesibHyt0 GopMy. ITO BbiNoaHAETCS MUKpocxemol UART (YHMBEPCaAbHbIM aCMHXPOHHbIM NpuemHuK / nepeaatumk). UART
TaKXe NepeBoAMT BXoAALLME NOC/eA0BaTe bHble AaHHble B MapannensHyto dopmy. CyliecTsytoT pasHble Tnnbl UART, Hanpumep,
8250 (A), 16450 1 16550 (A, AF, AFN). OCHOBHbIM OTIMYMEM BCEX TUMOB ABNASETCH EMKOCTb BHYTPEHHEro bydepa AaHHbIX U
ckopocTb. Cneundukaums 16550 (6e3 «A») BCTpeyaeTca o4eHb peKo, MOCKO/bKY 3TOT UMM MMEET OLMBOYHYIO0 KOHCTPYKLMIO, a
npoussoauTtens «National Semiconductor» o4eHb paHO OTMEHWA ero NPoAaKy. TONbKO HEKOTOpbIE U3 NepBbix cnuctem PS /2 6biiu
OCHalL,EeHbl TAKUM YMTOM.
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A serial port sends and receives characters one at a time at arbitrary intervals, either as they become
available at the port or as the other device becomes ready to take the next one. Since the data can
arrive at any time, the serial port needs to recognize when a character has started to arrive and when it
has finished. This is done using a combination of mark, start, and stop bits that are sent in addition to
the data bits.

Each byte is transmitted as a pattern of bits, with each bit having a value of either one or zero. The exact
pattern of bits which is sent for a given byte depends on the mode settings for the serial port. The value
of the byte can be transmitted using between five and eight data bits; another one or two stop bits are
used to mark the end of transmission of the byte. The serial port at the receiving end of the transmission
uses these stop bits to determine where the data for one byte ends and the next one begins.

An optional parity bit may also be sent for error-checking purposes. The serial port may be setto use
odd, even, or no parity. If setto no parity, a parity bit is not sent. If parity is enabled, then for each byte
transmitted, the data bits are added together. The serial port determines whether this sum is odd or
even and compares it with the value of the parity bit.

MocnenoBaTe/ibHbIM NOPT OTNPABAAET M NOYyYaeT CUMBO/IbI MO OAHOMY C MPOU3BOJIbHBIMU MHTEPBAAAMM, MO0 KOraa OHK
CTAHOBATCA AOCTYMHbLIMM B NOPTY, MO0 Koraa Apyroe yCTPOMCTBO rOTOBO NPUHATL CAeayoLMi. MOCKOAbKY AaHHbIe MOTYT

NoCTynaTb B noboe BpemsA, ﬂOCJ'IEﬁI,OBaTeﬂbeIIZ nopT AO0J/IXKEH pacCno3HaBaTb, KOrda CMMBO/1 Ha4a/1 NOCTYMNaTb M KOTA4a OH 3aKOHYW/.

370 fenaeTca C UCMNoJb30BaHMEM KOMBMHALMM METOK, HauaslbHbIX M KOHEUYHbIX BUTOB, KOTOPbIE OTNPAaBASAIOTCA B AOMONHEHNE K
BUTaM AaHHbIX.

Kaxkabllt 6alT nepeaaeTca Kak Nocne0BaTelbHOCTb BUTOB, MPUYEeM Kaxablli BUT UMeEeT 3HaYeHne OAMH UAK HOb. ToYHas
noc/nenoBsaTesIbHOCTb BUTOB, OTNPaBAAEMbIX A4/19 AAHHOTO HaiiTa, 3aBUCUT OT HAaCTPOEK PEXKMMa ANA NoCae0BaTeIbHOIO NopTa.
3HaueHMe HaiiTa MOXKeET ObiTb NepeaaHo C UCNOAb30BaHMEM OT NATU 40 BOCbMM BUTOB AaHHbIX; eLLe OAMH AN ABA CTONOBbLIX 6UTa
MCNonb3yoTea Ana 0603HaYeHNs KoHLa nepefayv baiita. NocnenoBaTesibHbIM NOPT Ha NPYHUMAIOLLEN CTOPOHE nepeaaymn
MCNO/Nb3YET 3TW CTOMN-BUTbI, YTOObLI ONPeaeNUTb, TAe 3aKaHUMBaKOTCA AaHHbIEe A4 0AHOTO HaitTa M HaYMHAETCA CAeAyOLLMA.

HeobsA3aTenbHbIM BUT YETHOCTU TaKKe MOXKET BbITb OTnpas/sieH ANA NPOBEPKK OLWMOOK. HOCJ’IE,EI,OBaTe}'IbeIIZ NOpPT MOXET ObITb
HaCTpoeH Ha MCNOo/Ib30BaHWe He4YeTHOro, 4eTHOro nan bes KOHTPO/1IA YeTHOCTU. EC/IM He YCTaHOB/IEHO YETHOCTb, OUT YETHOCTU He
oTnpasaaeTca. Ecam YeTHOCTb BKAKOYEHA, TO A1A KaXKA0ro nepeaaHHoro baiTa 6UTHI JaHHbIX CKN1aAblBAaOTCA BMeCTE.
HOCﬂe,EI,OBaTeJ'IbeIIZ NnopT onpeaenaeT, ABAETCA /I 3Ta CyMMa HEeYeTHOM MM YETHOM, U CpaBHMBAET €€ CO 3Ha4YEHNEM 6uTa
YeTHOCTW.

50



USB (Universal Serial Bus) makes it easy to add peripherals externally and paves the way for
everything from digital peripherals and telephony devices to multi-user games.

In a nutshell, the USB standard means system units will no longer offera confusing array of dedicated
ports. Instead, USB takes the ‘one size fits all' approach. Four-pin USB connectors will acceptvirtually
any USB peripheral, from mice to keyboards to printers to modems. What's more, with USB, add-on
peripherals don't have to connect directly to the systemunit. A USB hub can be connectedto a USB
port on the system unit. Each hub provides outlets for up to seven USB devices. You can even plug
another hub into the hub that is connected to the system unit, giving you 13 outlets (the six remaining
outlets on the first hub, plus seven more on the second hub). By plugging in more hubs, you can attach
up to 127 differentdevices. The cable length between the computerand a hub, or between a hub and a
peripheral device, must not be longer than 5 meters. Since it is possible to connect up to 6 hubs to one
another, the distance from a peripheral device may be up to 35 meters.

One advantage of USB is the integrated power supply (bus powered) for the peripheral devices with
up to 500 mA. But peripheral devices with higher power consumption need an additional power supply.
Either with a device specific- or an additional power supply for the hub (self powered) which supports up
to 500 mA per port.

There are two different USB standards:

= USB1.1

= USB 20

The USB 1.1 has two differentspeed modes:

= LowSpeed-Mode with 1,5 MBit/s for keyboards and mouse’s,

= FullSpeed-Mode with 12 MBit/s for audio or ISDN devices.

The USB 2.0 standard supports the HighSpeed-Mode with 480 Mbit/s for video, hard disk drives or CD-
burner. This standard corresponds with the USB 1.1 standard, except the data speed. But today, there
are only a few devices which supports this new standard. Printers come as standard with a USB 1.1
connector.

USB (Universal Serial Bus) ynpouiaeT BHelWwHee aobaBaeHne nepndepuinHbix yCTPOMCTB M NPOKAaAbIBAET NyTb A5 BCEro: OT UMPPOBbLIX NepndepmitHbIx
YCTPOMCTB M YCTPOMCTB TeNedOHUMN A0 MHOTOMO/b30BATENBCKUX UTP.

Kopoue rosops, ctaHaapT USB 03HavaeT, 4To cucTeMHble 610Kkm Bonblue He ByayT conBaTh € TONIKY MAacCUB BblAeNeHHbIX NOpTOB. BmecTo aToro USB
MNCMNONb3yeT NOAXOM «OAMH pasmep NoAXOAMT BCeM». YeTblpexKoHTaKTHble USB-pasbembl nogonayT npaktnyecku K atobomy USB-nepudepuinHomy
YCTPOMCTBY, OT MbILLIW A0 KNaBMATypbl, OT NPUHTEpa A0 Modema. bonee Toro, ¢ USB fononHUTeNbHble NnepudepuiiHble yCTPOMCTBA HEe AONKHbI
NOAKNOYATLCA HANPAMYIO K cucTeMHOMY 610Ky, KoHueHTpaTop USB MOXHO noAkNto4nTb K nopTy USB Ha cuctemHom BaoKe. Kaabih KOHLEHTpaTop
npesocTaBAAeT Po3eTku ANA A0 cemun USB-ycTponcTB. Bbl MoXeTe Aaxke NOAKUMTL APYTON KOHLEHTPATOP K KOHLEHTPaTOPY, KOTOPbLIN NOAKMOHEH K
CUCTEMHOMY B10KY, 4TO AacT Bam 13 pO3eTOK (LUecTb OCTaBLUMXCA PO3ETOK Ha NEPBOM KOHLLEHTPATOPE U eLlle CEMb Ha BTOPOM KOHLLEHTpaTope).
MoAKNOYMB LONONHUTEbHBIE KOHLLEHTPATOPbI, Bbl MOXETEe NOAKAOUNTL A0 127 pasnnyHbIX yCTPOUCTB. [ iMHa Kabena mexay KOMMnbloTepom u
KOHLEHTPATOPOM MK MEXK/Y KOHLLEHTPAaTOPOM U NepudepritHbIM YCTPOMCTBOM He JONKHA NPEBbIWAaTb 5 MeTPOB. [10CKObKY BOSMOXKHO NOAKIOYEHME A0
6 KOHLLEHTPaToOPOB APYr K APYry, paccToAHWe OT NepndepmitHOro yCTponcTBa MOXKET COCTaBAATb A0 35 MeTPOoB.

OaHuM 13 npermyllects USB ABAAeTCA BCTPOEHHbIN UCTOYHMK NUTAHMSA (MUTaHWe OT WHbI) ANA nepudepuitHbIX yCTPoMCTB ¢ HanpaskeHrem Ao 500 mA. Ho
nepudepunitHble ycTpoiicTaa ¢ bonee BbICOKMM sHepronotpebaeHnem TpebytoT 4ONOAHUTENBHOTO UCTOYHUKA NUTaHUA. JTMOO C KOHKPETHLIM YCTPOMCTBOM,
MO0 € LONONHUTENIbHBIM UCTOYHUKOM MUTAHUA ANA KOHLEHTPaTopa (C aBTOHOMHbIM MUTaHMEM), KOTOPbIM noaaep:kusaeT 2o 500 MA Ha NopT.
CyliecTtsyeT ABa pa3sHbIx cTaHAapTa USB:

e USB1.1

*USB 2.0

USB 1.1 nmeeT ABa pexxnma pasHo CKOPOCTH:

B LowSpeed-Mode c 1,5 M6UT / ¢ 418 KnaBmaTypbl U MblLK,

M FullSpeed-Mode ¢ 12 M6uT / ¢ ans ayamo uam yctpoicts ISDN.

CraHpapT USB 2.0 noaaepskumsaet pexkum FlighSpeed c uactotoin 480 M6UT / ¢ ANs BUAEO, SKECTKUX AMCKOB UM YCTPOMCTBA 3aNMCK KOMMNAKT-AMCKOB. ITOT
CTaHAApPT cooTBeTCTBYeT CTaHAapTy USB 1.1, 33 uckatoueHnem CKOpPoCTU nepeaayn AaHHbIX. Ho cerofHA ecTb TONbKO HECKOIbKO YCTPOMCTB, KOTOpble 51
NOAAEPHMNBAIOT 3TOT HOBbIN CTaHAAPT. [IPUHTEPbI POTrOBULbI CTaHAAPTHbIE € pasbemom USB 1.1.



Bi-Tronics

With the launching of the Laserjet 4, Hewlett Packard introduced a parallel connection called Bi-Tronics.
Bi-Tronics is a modified centronics connection suitable for high speed bi-directional communication. It
allows the printer to send status messages suchas ‘out of toner’, ‘paper jam’ etc. back to the computer.
Bi-Tronics is compatible with the centronics port used on mostcomputers however a special software
driver for the computeris required to allow reception of the messagesfrom the printer.

SCSI

The small computer systems interface (SCSI)was developed foradding peripherals to small computer
systems with a higher transmission speed than Centronics. It is generally used when connecting
scanners, hard disk drives and optical disk drives. However some printers are equipped with a SCSI
port to allow high speed transfer of bit mapped images from the computer to the printer.

RS-422

As with RS-232C, RS-422 s also a serial interface but allows both higher speeds to be used and also
cable lengths up to 400 feet (1219m). RS422 is most commonly used by Apple Macintosh but is
supported by many printers as an option.

Bu-T POHUKC

C 3anyckom Laserjet4 komnanua Hewlett Packard npeacrasuna napannensHoe coeamHeHne nog HazeaHnem Bi-Tronics. Bi-T ronics - 310
MmoanduuUmMpoBaHHoe coeamHeHne Centronics, noaxoasliee AN8 BbICOKOCKOPOCTHOM AByHAaNpaBAeHHOM CBA3M. ITO NO3BONAET NPUHTEPY
OTNPaBAATb HAa KOMMbIOTEP COOBLLEHNA O COCTOAHMM, Hanpumep, o6 OTCYTCTBUM TOHepPa, 3amMATUK Bymaru u T. [. Bi-Tronics coBMeCTMM ¢ NopTom
Centronics, ©cnonbayembiM Ha OO/IbLIMHCTBE KOMMbIOTEPOB, OAHAKO ANA NpMema coobuleHnit ¢ NpuHTepa TpebyeTca cneumanbHbli
NPOrPamMMHbIN ApaiiBep 418 KOMMbOTepa.

SCSI

NHTepdeic manbix KOMnbloTepHbIX cuctem (SCSI) bbin paspaboTaH Ana nepndepuinHbIX YCTPOMCTB A HEBONbLWMX KOMMBIOTEPHbIX CUCTEM C
H6on1ee BbICOKOW CKOPOCTbIO Nepeaayun AaHHbIX, 4yem Centronics. O6bI4HO MCNOAb3YETCA NPW NOAKAOYEHUM CKAHEPOB, KECTKNX ANCKOB U
ONTUYECKMX AnCcKoB. OLHAKO HEKOTOPbIE NPUHTEPLI OCHaLLeHbl NopToM SCSI, 4Tobbl 06ecneynTb BbICOKYHO CKOPOCTb Nepeaayn PacTpoBbIX
N306paskeHMI C KOMNbIOTEPA Ha NPUHTEP.

RS-422

Kak 1 B cnyvae RS-232C, RS-422 TakKe ABAAETCA NOCNeA0BATEIbHbIM MHTEPDENCOM, HO MO3BONAET UCNOAb30BATL Kak B60/1ee BbICOKME CKOPOCTH,
TaK 1 oNnHy Kabens no 400 ¢yTos (1219 m). RS422 yalle Bcero ncnonbsyetca Apple Macintosh, Ho noaaep»unsaeTca MHOMMMM NPUHTEPAMM B
KayecTBe onumm.
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This list shows other less common parallel and serial Interfaces.
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Parallel and serial ports have their place in network printing. A workstation or file server can transmit
data through a communications portto a printer, serving the printing needs of users at a different
location on the network.

Apart from restrictions on transmission speed and cable length, such ports have one major limitation:
They are designed to link the PC bus with a peripheral device, so the peripheral device can be used
only by the PC to which it is physically connected.

A more flexible arrangement in a network environment would allow all networked PCs to use the
peripheral device.

MapannenbHble 1 NocnegoBaTeNbHblIE MOPTbI UMEKOT CBOE MeCTO B ceTeBOM nevaTu. Paboyas ctaHumMA nam
bannoBbI cepBep MOXKEeT NepeaaBaTtb AaHHble Yepes NopT CBA3M Ha NPUHTEp, 0bCayKnBas NoTpebHOCTH
nonb30BaTeNel B NeYaTu B 4pyrom MecTe CeTu.

MMOMMMO OrpaHMYeHKUM NO CKOPOCTU Nepesayn 1 AnrHe Kabens, Takne NopTbl UMEOT O4HO r1aBHOe
orpaHuMyeHue: oOHW NpeaHasHavYeHbl A5 CBA3M WKHbI MK ¢ nepndepmitHbIM YCTPOMCTBOM, MO3TOMY
nepudbepmninHoe yCTPOMCTBO MOXKET MCMNO/1b30BaTbCA TONbKO Tem MK, K KOTOpOMY OHO dU3NYECKN
NOAKMOYEHO.

Bonee rmbkoe pacnosoxeHne B CETEBOW cpeae No3Boanao bbl Bcem ceTeBbIM MK ncnonb3oBaTb
nepudepuninHoe ycTpomncTao.
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Network Interface Cards (NICs) are network adapters for peripheral devices. They allow a device such
as a printer to be connected directly to the network. No "host" computeris required.

Concerning printers, the predecessors of standard NICs were Net-direct-direct cards. These cards are in
many ways more like a stripped-downworkstation than a conventional communications interface. It has
its own processorand RAM. Itreceives data from the network and passesit on to the peripheral in the
"raw" format of the peripheral device itself. There is no need for the type of parallel-serial-parallel data
transformation used by serial ports.

Network Interface Cards are available as options for many modern printers. They are usually called
“Print Server Cards”. Printer manufacturers produce adapters to suit their own range of devices, so there
is no standard model or configuration. In general, they are available with a choice of network connectors
(usually RJ-45) and connect directly into a special socketon the printer. They are configured froma
client PC on the network using proprietary software. Some of the major configuration software products
are:

= JetAdmin(Hewlett Packard)
= Markvision (Lexmark)
= PageScope (Konica Minolta)

Printers, which don’t support the possibility of Network Interface Cards, are able to be connected with an
external Print Server. The connection of the external Print Server to the printer is realized with the help
of a parallel cable.

CeteBble HTepoencHble KapTbl (NIC) - 3To ceTeBble aganTepbl 41A nepudepuinHbix ycTponcTs. OHM NO3BOASAIOT NOAKAOYATb
TaKoe YCTPOMCTBO, KaK NPMHTEp, HaNPsAMYHO K CeTU. HuKkakon "xocT" KomnbtoTep He TpebyeTcs.

Y70 KacaeTcs NPUHTEPOB, NPeLlecTBEHHUKAMMN CTaHAaPTHbIX CETEBbLIX KapT Obln KapTbl Net-direct-direct. 371 KapTbl BO
MHOTOM 60/1bLLIEe MOXOXKM Ha ype3aHHYI0 Pabouyto CTaHLMIO, YeM Ha ODbIYHbIA KOMMYHUKALMOHHbLIA MHTepdenc. OH umeeT
CBOW COOCTBEHHbIN MPOLLECCOP M onepaTMBHYLO NamaTb. OH Nosly4aeT AaHHbIe U3 CETU 1 NepeaaeT UxX Ha nepudeputo B
«Cblpom» GopmaTe camoro nepudepuinHoro ycTpoicTea. HeT HEOBX0AMMOCTM B TMME NapaienbHOro Nocnea08aTeIbHoro
napannenbHoro npeobpasoBaHMA AaHHbIX, UCNO/b3YEeMOro Nociea0BaTeIbHbIMM NOPTaMMU.

KapTbl ceTeBOro HTepderca 4OCTyNHbI B KA4eCTse ONUMM 418 MHOTUX COBPEMEHHbIX NPUHTEPOB. VX 0Obl4HO Ha3bIBaOT
«KapTbl cepBepa neyaTun». NPon3BoAMTENN NPUHTEPOB BbIMYCKAOT a/1anTepb! 418 CBOMX YCTPOUCTB, MO3TOMY HE CyLLecTByeT
CTaHAAPTHOM MOAENN UM KOHOUTYpaLMK. Kak NpaBuao, OHM AOCTYMHbI C BbIBOPOM ceTeBbIX pazbemos (06bl4HO RJ-45) 1
NOAKNOYAOTCA HAaNPAMYLIO B CrielmasbHblii pasbem Ha NpuHTepe. OHM HacTpamBatoTCs ¢ KaneHTcKoro MK B ceTu ¢
MCNO/Ib30BAaHWEM NPOMPUETAPHOTO NPOrPammMHOro obecneyeHmsa. HeKoTopble M3 OCHOBHbIX KOHOUTYPALMOHHbIX
NPOrpaMmHbIX NPOAYKTOB:

M JetAdmin (Hewlett Packard)
M Markvision (Lexmark)
M PageScope (Konica Minolta)

MpUHTEPbI, KOTOPbIE HE NOAAEPKMNBAIOT BOSMOXHOCTU CETEBbIX MHTEPPENCHBIX KapT, MOTYT BbITb MOAK/IOYEHDI K BHELLIHEMY
cepsepy neyatu. MoaxNtoUeHe BHELIHEro cepsepa Neyatut K NPUHTEPY OCYLLECTBAAETCA C MOMOLLIO NapannenbHoro
Kabens. 99
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This chapter provides an overview of the main printer languages:

HP PCL,

Adobe PostScriptand of the
Microsoft Windows GDI as well as of
fonts used for printing.
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HP created Printer Command Language (PCL) to provide an efficientway to control printer features
across a number of different printing devices. PCL was originally devised for HP's dot-matrix and
inkjet printers. The first printer in HP's LaserJetseries the "HP LaserJet" (introduced in 1984)
released with the PCL 3 Language.

PCL commands are compactescape sequence codes that are embeddedin the print job before
being sent to the printer. HP PCL formatters and fonts are designed to quickly translate application
output into high-quality, device-specific, raster print images.

The PCL printer language is commonto all HP Printers. This helps to minimize printer support
problems and protectHP printer customerinvestment in applications and printer driver software.

PCL printer commands provide access to printer features. There are four general types of HP printer
language commands:

Control codes - A control code is a character that initiates a printer function, for example: Carriage
Return (CR), Line Feed (LF), Form Feed (FF), etc.

PCL commands - PCL commands provide access to the printer's PCL control structure. The PCL
structure controls all of the printer's features exceptthose used for vector graphics, which are
controlled by the HP-GL/2 commands.

HP-GL/2 commands - HP-GL/2 (vector graphic) commands are two letter codes designed to remind
you of the function of the command (such as IN for initialize).

PJL commands - Printer job language (PJL) commands provide job level control, unlike PCL and
HP-GL/2 (which control the placement of dots on the printed page). One of the main features PJL
offersis the ability to switch printer languages (personalities) between jobs.

HP cospana Printer Command Language (PCL), uTobbl 06ecneuntb abppekTnsHbIN cnocob ynpasaeHns GyHKUMAMM NPpUHTEPa Ha
HECKO/IbKMX Pa3/IMyHbIX YCTPOMCTBAxX neyaTu. MepsoHadanbHo PC L 6bin pa3paboTaH 4N8 MaTPUUHBIX U CTPYMHBIX NpuHTepos HP. MepBsbii
npuHTep B cepun HP Laserlet «HP Laserlet» (BbinyuieHHbIM B 1984 roay), BbinyLWeHHbIM Ha s3bike PCL 3.

KomaHgp! PCL - 3TO KOMMNaKTHble KOAbl escape-nocaefoBaTeIbHOCTEN, KOTOPblE BCTPAMBAOTCA B 3a4aHWe Ha NevyaTb nepes, OTNPaBKoM Ha
npuHTep. Popmateps! 1 WpndTbl HP PCL NnpeaHasHadyeHbl A1a ObICTporo NnpeobpasoBaHms BbIXOAHbIX AaHHbIX MPUAOKEHNA B
BbICOKOKQYeCTBEHHbIE PACTPOBblE N300OPaKEHNA A1 KOHKPETHOrO YCTPOMCTBRA.

A3bIK NpuHTEpa PCL ABAAETCA 06WMM AN BCeX MPUHTepoB HP. 9To nomoraeT MMHMMM3UPOBaTb NPOBAEMbI C NOAAEPKKOW NPUHTEPA U
3aLMUTUTL MHBECTULMM NOIb30BaTe e NpuHTEpPa HP B NpMioKeHMs 1 nporpammHoe obecrnedyeHne apaneepa NpuHTepa.

KomaHap! npuHTepa PCL obecneunBatoT 40CTYN K yHKUMAM npuHTepa. CyLecTByeT YeTblpe OCHOBHbIX TMMa A3bIKOBbIX KOMaHA NpuHTEPa
HP:

YnpasastoLme Koabl - YNpasAatoWwmii Kog - 5TO CUMBOJ, KOTOPbIM 3anycKkaeT GyHKLUMIO NpUHTepa, Hanpumep: Bo3spart kapeTtku (CR),
nepesoa cTpoku (LF), nepesoa dpopmsi (FF) n 1. 4.

KomaHabl PCL - KomaHabl PCL obecneunBatoT 40CTynN K CTPYKType ynpasneHua PCL npuHTepa. CTpykTypa PCL ynpaBaseT Bcemm
bYHKUMAMM NPUHTEPA, KPOME TeX, KOTOPbIE MCMOb3YIOTCA A4/19 BEKTOPHOM rpaduKn, KoTopble ynpasastoTca komaHaammn HP-GL / 2.

KomaHabl HP-GL / 2 - KomaHapl HP-GL / 2 (BekTopHas rpadmka) - 370 ABYXOYKBEHHbIE KO/bl, KOTOPbIE HAMOMMHAIOT BaM O GYHKLMUK
KomaHZabl (Hanpumep, IN 4na MHULMaNM3aLmm).

KomaHap! PJL-KomaHap! A3blKa 3a4aHms npuHTepa (PJL) obecneynBatoT KOHTPO/b YPOBHA 3a4aHus, B oTauume oT PCL n HP-GL / 2 (KoTopble
KOHTPOAMPYIOT pa3meLLeHNe TOYEK Ha nevyaTHoM cTpaHuLe). OQHOM M3 OCHOBHbLIX GYHKLMIA, Npeanaraemsix PJL, ABNSETCA BO3MOMKHOCTb

nepekNtoYeHna A3bIKOB NPUHTEPA (MMYHOCTEN) MeX Y 3aJaHUAMMU. 58



Adobe PostScriptis a computer language that describes the appearance of a page, including
elements such as text, graphics, and scanned images, to a printer or other output device. Since its
introduction in 1985, the PostScriptlanguage has become the language of choice in high quality
printing for corporations, professional publishers, and government agencies throughout the world.
You'll find Adobe PostScripttechnology in a wide range of output devices, including black-and-white
printers, color printers, imagesetters, platesetters, screendisplays, and direct digital presses.

Other companies have developed and marketed PostScript“clones.” Adobe remains the main
contributor. The very latest version is PostScriptlevel 3.

Adobe PostScript - 3TO KOMMNbOTEPHBIN A3bIK, KOTOPbIN OMUCLIBAET BHELWHMA BUA, CTPAHMULbI, BK/ItOYAA TaKME 31EMEHTDI,
KaK TeKCT, rpadmKa 1 OTCKaHWPOBaHHbIe M306paXkeHus, Ha MPUHTEPE UAK APYrOM YCTPOWCTBE BbiBoAa. C MOMEHTa
cBoero nosieneHuns B 1985 roay s3bik PostScript cTan A3bIkom BbIOOpa A5 BbICOKOKAYeCTBEHHOW NevaTu Ans
Kopnopauui, npodpeccroHanbHbIX N34aTENLCTB M FOCYAAaPCTBEHHbBIX YUPEXKAEHUI BO Bcem mupe. Bbl HallgeTe Adobe
PostScripttechnology B LiMpoKkom crnekTpe YCTPONCTB BbIBOAA, BKAOYAA YepHO-6e/ble NPMHTEPLI, UBETHbIE MPUHTEPDI,

boTOHabOpPHbIE YCTPOWCTBA, YCTPOWCTBA 41 YCTAHOBKM NNAHWETOB, SKpaHHble AUCNAen 1 npsmble LndpoBblie nevaTHble
MaLLMHbI.

Opyrne komnaHuu paspaboTtann n npoaatoT PostScript «knoHbi». Adobe ocTaeTcsi OCHOBHbIM y4acTHMKOM. Camas
nocnefHAda sepcua PostScript yposHA 3.
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Fora Windows application to put an image of a document or other information on your computer
screen, it has to create that image in memory. It does so using the GDI (Graphics Device Interface)
that is part of the Windows system. Printer designers realized that the same approach could apply to
printing: If you can send a formatted image to the screen, why not send it to the printer instead? This
approach has some significant advantages. The biggestone is price: A GDI printer costs less to
build, because it needs a far less intelligent controller than a PostScriptor PCL printer does.

The computer performs all the formatting. This also means that you stand a better chance of a
WYSIWYG (What You See Is What You Get) result, because the GDI that puts the image on the
screenalso formats it for the printer. There are some downsides to this plan, however. First and
foremost, a GDI printer enables you to print only from a Windows or Windows NT application or from
the command prompt(DOS) box running under Windows. DOS users should avoid a GDI printer or
look for one that includes a version of PCL to handle jobs.

The GDI approach takes longer to transmit the information to the printer. In addition, GDI printing
requires system memory, so you may need to increase the amount of RAM in your computer if you
choose this method.

Y7106bI NpUnoKeHrne Windows nomectnno n3obparkeHme AOKYMEHTa MAK APYTYI0 MHPOPMAUMIO Ha SKPpaH BaLLEro KOMMbloTepa, OHO
[OO/IKHO CO3/aTh 3TO M30bpaskeHMe B namaTh. [na atoro ncnonbsyetcs GDI (MHTepdeic rpadmnyeckoro ycTpoincTea), KOTopbii
ABnAeTCA YacTbto cuctembl Windows. [M3aiHepbl NPUHTEPOB NOHAAM, YTO TAKOM Ke NOAX0L MOXKET NPUMEHATHCA K NeYaTn: ecau Bbl
MOXKeTe 0TNPaBUTb OTGOPMATMPOBAHHOE M306PaAKEHNE Ha IKPaH, NoYeMy Bbl He OTNPAaBUTL €r0 Ha NPUHTEP? ITOT NOAXO4, UMeeT
PAL CyLLeCTBEHHbIX NpenmyLLecTs. CambiM BONbLUIMM U3 HUX ABNAETCA LeHa: GDI-NpUHTEP CTOUT MeHblUe, NOTOMY UTO eMy Hy»KeH
ropas/zio MeHee MHTeNNeKTya N bHbI KOHTPOoAep, Yem npuHTep PostScriptor PCL.

KomnbloTep BbINOMHAET BCE OPMATUPOBAHME. ITO TaKKe 03HaYaeT, YTo y Bac Hosblue WaHcoB Ha pe3yabtaT WYSIWYG (4To Bbl
BMANTE, TO U NoaydaeTe), noTomy 4To GDI, KOTOpPbIV BbIBOAMT M300OpaKeHWe Ha aKpaH, Takke bopmaTupyeT ero A1 NpuHTepa.
OfHaKo y 3TOro NnaHa ecTb HEKOTOopble HeAoCTaTKu. MNpexae Bcero, NpuHTep GDI No3BosAeT neyaTaTb TONLKO U3 NPUIOKEHMA
Windows nam Windows NT nam n3 okHa KomaHaHom ctpoku (DOS), paboTatouiero nog, Windows. Monb3osatenv DOS A0AKHbI
nsberatb NnpuHTEpPa GDI nam nckaTb TOT, KOTOPbIN BKAtOYaeT Bepcuto PCL ana 06paboTku 3aaaHnin.

MNoaxoa GDI TpebyeT 6onblie BpeMeHM ANs nepeaadm MHbopmaumm Ha npuHTep. Kpome Toro, ans nedatu GDI TpebyeTcs cuctemHas
NamATb, NOSTOMY Bam MOXeT NoTpeboBaTbCA yBENNUNTL 06 bEM OMNEPaTUBHOM NaMATH Ha BaLLEM KOMMbIOTEPE, eC/u Bbl BbibepeTe
3TOT MEeTOA.
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A Fontis a word used to describe the style and size of a character. Fonts are actually sets of data or
code that represent each character (letters, numbers etc.) on a page.

WpndT - 370 CNOBO, UCMOIb3YEMOE A8 ONUCaHUA CTUASA U pa3mepa cumeona. LLpndTel Ha camom aene
npeacTasAsAtoT coboi Habopbl AaHHbIX UM KOAA, KOTOPbIE NPEACTABAAIOT KaXabli CMMBOA (BYKBbI, LMbPbI U T.
[.) Ha cTpanuue.
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Fonts have many characteristics which describe their appearances. Lets look at some of them beginning
with typeface. Typeface:

Many people confuse typeface and font. They are closely connected but different. Typeface is the
parent and fontis the child. Typeface doesn’tspecify size, style or other features it has one look. Fonts
use the typeface and add featuresto it. For example Times Roman 12 pointbold is a font. There are
various kinds of typefaces.

LLIpNdTbl MMEIOT MHOTO XapaKTEPUCTUK, KOTOPbIE OMMCHIBAOT MX BHELLHWIA BMA. [laBaliTe NOCMOTPUM Ha HEKOTOpPbIE U3 HUX,
HaumHan c typeface.Typeface:

MHorune ntoam nyTatoT WpUdT U WpndT. OHM TECHO CBA3AHbI, HO Pa3Hble. [apHUTYPa ABAAETCA poauTesnem, a WpudT aBaseTca
[04YepHUM. [apHUTYpa He onpeaenseT pasmep, CTUAb UAK Apyrre GyHKLMK, KOTopble OHa MMeeT oaAnH BUA. LLpndTbl
MCNONb3YIOT TapHUTYPY M A06aBAAIOT K Hel dyHKUMK. Hanpumep, wpndT TimesRoman 12 bold - ato wpndT CyuiecTsytoT
pas/ivyHble BUAbI WPUPTOB.

62



Spacing is the amount of room characters take up on a page and how they relate to each other. There
are two types of spacing, fixed and proportional.

With fixed spacing each character occupies the same amount of space on a printed line and the space
between the characters does not vary.

With proportional spacing, the space varies according to the shape and size of the characters. The built
in fonts of dot matrix printers do not fully utilise proportional spacing. Proportional spacing is fully utilised
by page printers, an example is Palace Script.

MHTepBan - 3TO KOAMYECTBO CMMBO/IOB KOMHATbI, 3aHUMAEMbIX CTPAHULIEN, M TO, KaK OHM CBA3aHbI APYT C APYrOM.
CyuiecTsyeT ABa TMNa MHTEPBANOB: GUKCUPOBAHHDBIM 1 MPOMOPLMOHANBHbIN.

C GUKCMPOBAHHbIM MHTEPBAIOM KA /bl CUMBO/1 3aHUMAET OAMHAKOBOE KOIMYECTBO MECTa B NMeYaTHON CTPOKE, U
PacCcToAHME MEXAY CUMBONIAMMN HE MeHAeTCA.

C NponopLMOHaibHbIM MHTEPBAJIOM NPOCTPAHCTBO MEHSAETCA B 3aBUCMMOCTM OT GOPMbI 1 pasmepa CMMBOJIOB. BCTpoeHHble
WPUDTbI TOYEYHO-MATPUYHBIX MPUHTEPOB HE NMOJHOCTLIO MCMO/Ib3YIOT NPOMNOPLMOHAIbHbIN MHTEPBAA. MPONopLIMOHaNbHOE
paccToAHME NOAHOCTBIO MCNONBb3YETCA NMPUHTEPAMM CTpaHML, Hanpumep, Palace Script.
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Pitch means the width of the character, and is measured in characters perinch. For example 10 CPI
(characters/inch) and 12 CPI (characters perinch).

BbicOTa TOHa O3HaYaeT WMPUHY CUMMBO/IA M U3MEPSETCA B CMMBOAX Ha Atom. Hanpumep, 10 UMLL
(cumBonoB Ha atoim) 1 12 UML, (cMMBOIOB Ha AtoMMm).
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BbicoTa cMMBONOB Ha3biBaeTCHA pa3MepoM ee Touku. 1 Touka paBHa 1/72 groriMa, noaTomy,
ecnu Bbl BbIbpanv pasmep TOYKM 72, Balwmn NepcoHaxku byayT nMeTb BbICOTY OOUH AWM.

The height of characters is referred to as its point size. Typical business letters are printed using a point
size of 10 or 12.

BbicOTa CMMBOI0OB Ha3bIBAETCA PAa3MEPOM ee TOYKWU. TUNUYHbIE Ae0Bble MUCbMa NeYaTakTea ¢
MCNONb30BaHMEM pasmepa Toukn 10 nam 12.
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Style

Different character styles can be used to place emphasis on a particular word or phrase.
Stroke Weight

This means the weight of a character usually printed using normal or bold.

Ctunb

Pas/iuHble CTUAM CUMBO/IOB MOTYT BbITb MCMO/b30BaHbI A4/1 aKLEHTUPOBAHUA BHUMAHWUA Ha ONpeaeeHHOM
cnose unn ppase.

Bec xona
3TO 03HAYaEeT, YTO BEC CMMBOA 0BbIYHO NeYaTaeTca C MCNOAb30BAHUEM ODbIYHOMO UK KUPHOTO WpKdTa.
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Symbol Set
The symbolsetrefersto the characters that make up a font. These include letters, numbers, punctuation
marks etc.

Habop cumsonos

Habop cMmMBO/IOB OTHOCUTCS K CUMBO1aM, KOTOPble COCTaBAAIOT WPUEGT. K HUM OTHOCATCA BYKBbI, LMdPbI, 3HAKM
NYHKTYauuu 1 T.4.
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Two types of font style are used.
= Bitmap style data
= Scalable style data

Bitmap fonts are fonts where each character is represented by a pattern of dots (a bitmap). Bitmap
fonts memorise the actual shape of a character that is where the white dots are and where the black
dots are. The image is stored as data (white is 0, black is 1).

Scalable fonts are referredto as outline fonts. A scalable font style uses data to representan outline of
the character. They can be enlarged or reduced to any size. For example the character ‘b’ is
represented by 29 points. Mathematical equations are used to fill in the characters outline. A point size
of 100 only requires the same amount of data as a point size of 10.

The advantages of scalable fonts are:

= The amount of data required for a given character is the same regardless of size or printer resolution.
= The print quality is not influenced by the character size as with bitmapped.

The disadvantages are:

= |ttakes much longer time to transform character data into image data due to calculations for finding
the outline and filling the inside of the character.

= Also the scalable font uses a 1024 x 1024 mesh to map data. However due to improvementsin
computer CPU performance the time has been greatly shortened.

Vicnonb3ytoTcsa Aga TMna cTuas WwpuoTa.
M [aHHble pacTpoBoro ctuas
B Macwrabupyemble gaHHble CTUNSA

PacTpoBble WpndThbl - 3TO WPKUDTLI, Kaxkablli CUMBO KOTOPbIX NPeaCcTaBAeH WabaoHOM ToueK (pacTpoBoe n3obpaxkeHue). PacTposslie
WPUPTbI 3aNOMUHAIOT GaKTUYECKYH0 GOPMY CUMBOAA, rae Besible TOUKM U YepHble TOUYKK. V1306parkeHe COXPaHAETCA KaK AaHHble
(6enbili - 0, YyepHbIn - 1).

MacuwTabupyembie WPUPTbI Ha3bIBAIOTCA KOHTYPHbIMM WpUdTamun. MacwTabmpyembiin CTUAb WpKdTa MCNONb3YeT AaHHble ANA
npeAcTaBNeHNs KOHTYpa CUMBOA. VX MOXHO YBEIMYUTD MM YMEHbLIMTL A0 Ntoboro pasmepa. Hanpumep, cumBon «b» npeacrasnen
29 Toukamu. MatemaTnyeckme ypaBHeHMs NCNO/b3YHoTCA A4/19 3aMN0/IHEHMA KOHTYPa CMMBO/I0B. [a pa3mepa Toukmn 100 TpebyeTcs
TONIbKO TOT }Ke 06bem AaHHbIX, YTO M AnA pasmepa Toukn 10.

MpenmylecTBa MacwTabmpyembix LWPUHTOB:

l O6bem naHHbIX, Tpebyembix 419 AaHHOTO CUMBOIA, OAMHAKOB HE3aBMCMMO OT pasmepa WU paspelleHuns npuHTepa.
M Ha KauecTBo neyaTn He BAMAET pa3mep CUMBO/IA, Kak NPY PacTPOBOM M306pakeHuMm.

HepocTtaTku:

M Tpebyetca HamHOro 6o/blue BpeMeHn 419 Npeobpa30BaHMA CUMBOALHBIX JaHHbIX B JaHHbIE N306PaXKEHWA 13-3a BbIYNCAEHWI ANA
HaXOXAEHWA KOHTYPa M 3aN0NHEHWUA BHYTPEHHEN YacTn CUMBOA.

M Taxxe macwtabrpyembii WpKdT ncnonbyeT ceTky 1024 x 1024 ana oTobpaxeHna AaHHbix. OfHAKO U3-33 y/ydLIeHUs
NPOM3BOAMNTEILHOCTM NPOLLECCOPa KOMMbIOTEPA BPemMsA BblsI0 3HAUUTENbHO COKPALLEHO.
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Congratulations!

This is the end of the Web Based Service Training Course “Printer basic 1”.

You should now have a better understanding of

= Differenttypes of printers and their characteristics,

= The printing process and the use of printer drivers and the printer's components,

= |nput and output interfaces used by printers and their characteristics,

= Differentprinter languages used for the communication between computerand printer, and
= Characteristics of fonts.

We look forward to meeting you at the next web based training
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