LPT nopTt/ napanenbHuit nopt
RS232 / nocnigoBHUIM nopT

Line Print Terminal, LPT
Recommended Standard 232, RS232



LPT nopT

* [lapanenbHUin NOPT MOYATKOBO OY/I0 CTBOPEHO ANA
nia’ eaHaHHA NPUHTEPA A0  MNEepCcoOHaANIbHOrO
komn'totepa (LPT — Line PrinTer abo Line Printer
Terminal). B nopanbwomy napanenbHUn iHTepdpenc
CTaB BMKOPUCTOBYBATUCA ANA KepyBaHHA IHWUMMU
nepmdpepinHnmm NPUCTPOAMM — CKaHepamu,
AnNCKoBoAaMU Zip, IHWWMMU MPUCTPOAMMN.

* ba3oBa BepciAa NOpPTy A03BONAAE nNepenaBaTn AaHi
TiNbKW B OAHOMY HanpAMKY — Big Komn’'toTepa A0
nepmndepinHoro npuctpoto. lisHiwe bynn po3pobneHi
CTaHAAPTU AN ABOHANPaBAEeHOI nepeaadi AaHUX.
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LPT-XxapaKTepuncTtuku

» LPT-nopTt 3abe3neuye napanesnbHUin obMiH 8-po3pAaaHMMM
AaHUMU

» [pocToTa peanisaLii anapaTHOro cnosy4eHHA 30BHiLLHbOTO
NPUCTPOO 3 napanenbHMm noptom. Le 3gewesntoe
IHTepPEeNCHY YaCTUHY 30BHILLHLOrNO MPUCTPOLD, PO3LINPIOE
obnactb BUKOpUCTaHHA LPT-nopry.

» LPT-nopTy BMBOAUTLCA Ha 3aAHO NaHe/Nb CUCTEMHOTIO
bnoky—ana nigkntodenHHAa 3l po LPT-nopty Hemae
HeobxiaHOCTI PO3KPMBATU CUCTEMHUIN BNOK.

» [NoBXuHa Kabento ana nigknodveHHa 3N go LPT-nopty
MOXe byTH
Bia 1.8 m A0 15 M B 3aneXHOCTi Big sAKOCTi Kabento Ta
LUBUAKOCTI nepenavi gaHuX.



LPT wmnHa aaHunx

Mpn noyaTKOBOMY 3aBaHTaxKeHHi BIOS Hamaraerbca BMABUTU MNapanenbHUMN NOPT,
npuyomy pobuTb Le NPUMITUBHMUM | HE 3aBKAWU KOPEKTHMM YMHOM - MO MOXKIUBUM
6a3zoBMM agpecamu MNOPTIB MNepefaEeTbca TecToBUM 6OaWT, WO CKNaJaeTbcA 3
NoCNiA0BHOCI HyANiB Ta oauHMUbL (55h yn AAh), noTim NpoBOANTLCA YMTAHHA 3a TIEK XK
aApecoto, i AKLWLO NpoYnUTaHuUM 6aunT 36irca 3 3anNnMcaHMMm, TO BBAXKAETbCA, WO 33 AAHOLO
agpecoto 3HanaeHumn LPT nopr.

8-6iHa WnHa aaHnx

5-6iTHa WMHa CUrHanis LLI M HA LPT

4-x 6iTHa WNHY KepYrUnx
CUTHaANIB




Pexxumun LPT

SPP (Standart Paralell Port) — oaHocnpaAmoBaHMK MNOPT, MNOBHICTIO
cymicHum 3 iHTepdpencom Centronics.

Nibble Mode —aBoHanpasneHnn obmiH gaHnmu B pexkmmi SPP wnaxom
BUKOPUCTAHHA Kepytouux AiHim (4 6iT) pnAa nepepadi AaHuX Big,
nepudepinHOro NpPUCTPoOD A0 KOHTponaepa. IcTopuyHo ue byB €AMHUIN
cnoci6 Bukopuctosysath Centronics Ana ABOCTOPOHHLOrO OOMIHY
AAHUMMU.

Byte Mode — pexumm  ABOCTOPOHHLONO  OBMiIHY  AaHUMM,
BMKOPMUCTOBYBABCA B [AEAKUX CTApPUX KOHTPOAEpax A0 MNPUUHATTA
ctaHpapTy |IEEE 1284 (piaKko BUKOPUCTOBYETLCA)

EPP (Enhanced Parallel Port) — po3pobnenunin KomnaHiamm Intel, Xircom
Ta Zenith Data Systems — pBoHanpasneHuiA nopTt, 3i WBUAKICTIO
nepeaadi aaHunx o 2Mbaint/cek. (1991)

ECP (Extended Capabilities Port) — po3pobnennin komnaHiamm Hewlett-
Packard ta Microsoft — noAaTKOBO 3'ABUAINCA MOMK/IMBOCTI, AK HAaABHICTb
anapaTHOro CTUCHEHHA AAHUX, HAABHICTb bydepa i MOXKAnBICTb pobOTH B
pexkumi DMA (npamui goctyn Ao nam’aTi).



AnpecHunn npoctip LPT

NoriyHi imeHa LPT-nopris

3a  JOMOMOro  AKMX LPT1 LPT2 LPT3

CUCTEMA MO’Ke 3BepTaTUCb
10 HUX

3BC

ba3sosi agpecu LPT-noprTiB AIK NPaBUNO He

BUKOPUCTOBYETbCA




[TopAOOK NPUCBOEHHA agpec

€ ? (3agiaHum ?) Tak ! € ? (3aaiaHunn ?) Hil
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278h > LPT3 278h > LPT2
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Perictpu LPT

B agpecHomy npocTopi NpUCcTpoiB BBOAY-BMBOAY KOMN' IOTEPA 3HAXOAUTHCS
Habip pericTpiB Yepes AKi 34iNCHIOETLCA B3aEMO/IA 3 34aNTEPOM
napanenbHoro iHTepdency. KinbKicTb pericTpiB BU3HAYaETbCA TUMOM NopTay

Tpwu pericTpa € CTaHAAPTHUMU 419 KOXKHOIO TUNY NOPTY | NPUCYTHI 3aBXAnN —
PericTp AaHUX, PEriCTp CTaHY | PericTp KepyBaHHA.

KoxeH nopT 3aMmae 3 agpecu, nepLua agpeca HasmBaeTbca 6a30BOO

ba3oBa 3M|u.|,e|-|
Appeca DyHKUIA
agpeca

378h Perictp aaHux
LPT1 378h +1 379h Perictp cTany
+2 37Ah PericTp KepyBaHHA




Perictp aaHux LPT

“
7-0

Perictp gaHux 3anuc’

basza + 0 D7D6D5D4D3D I£|,<':]Hi D7-DO
DR NMK—>MN
2D1D0

*MpumiTKa: AKLLO NOPT ABOHANPAaB/IEHUN TO A8 PETICTPA AAaHUX MOXKAMBE AK YATAHHA TaK i
3anuc.

PericTp AaHMX BUKOPUCTOBYETHCA A1 BUBEAEHHA AaHUX Ha BMuBOAU 2-9

napanenbHoro nopty. [JaHMn pericTp BUKOPUCTOBYETLCA Ti/IbKM ANA 3anNnCy AaHUX,
npu cnpobi 3UunMTaTK AaHi — 3UNTYETLCA OCTAHHIN 3anncaHum 6anr.



Perictp ctatycy LPT (#1)
 Ampeca | Iw'a | Ywranwa/3anuc | Pericrp | BitNe | Bnactusocri

bit 7 Busy Ack
I~ BiT 6 Ack
@ biT 5 Paper Out
V) :
LN BiT 4 Select
Perictp HuTaHhA (é]-) BiT 3 Error
basa + 1 bl A
3 IRQ (Not)
SR nn->nK N . | )
(il) U (iHBepTOBaHMM
p) )
o
o BiT 1 Reserved
BiT O Reserved

Perictp cTaHy AOCTYNMHUW TiNbKU ANA YNTAHHA KOomm toTepom. byab-
AKi AaHi 3anucaHi Komn'toTepom B perictp byayTb irHOpyBaTUCH.



PericTtp KepyBaHHA LPT

mwa | e | e | ree | orie | s
He

Bit 7

BMKOPMUCTOBYETHC
A
biT 6 He
BMKOPMUCTOBYETHLC
3anuc ~ a
. 8 biT 5 [lo3Bonse
Perictp : o ABOHaNpaseHu
R KEPYBaHHA YUTaHHA 5 : 1 nopr
oM bit4 [o3sonae IRQ
CR § yepes ninito Ack
NK<SON 8 bit 3 Select Printer
bit 2 Initialize Printer
(Reset)
biT1 Auto Linefeed

BitTO Strobe




BignoBigHicTb KOHTaKTIB po3’emy DB-25S 6itam
perictpiB napasnenbHoro nopty (SPP-pexunm)

KoHTakKkT biT pericTpy Hassa curHany
1 -CRO -STROBE
p DRO DO
3 DR1 D1
4 DR2 D2
5 DR3 D3
6 DR4 D4
7 DR5 D5
8 DR6 D6
9 DR7 D7
10 SR6 -ACK
11 -SR7 BUSY
12 SR5 PE
13 SR4 SLCT
14 -CR1 -AUTO FD
15 SR3 -ERROR
16 CR2 -INIT
17 -CR3 -SLCT IN

GND




CRO

DR1 3 CR1 14
DR2 4 CR2 16
DR3 5 CR3 17
DR4 6 CR4 X
DR5 7 CR5 X
DR6 8 CR6 X

9 X

SR1 X
SR2 X
SR3 15
SR4 13
SR5 12
SR6 10

SR7 11



25-

KOHTaKTHWUIA . Mo3sHaueHHA curHany | Bxig / Buxig Mpu3HayeHHA
po3'em

36-KOHTAKTHUM

po3'em

n 1 STROBE Buxig [OTOBHICTb AaHUX

10 ACK (acknoledge) Bxig, MiaTBepAKEeHHA NPUMOMY AAHUX

- - S Bxin MpuHTEp He I'OIOBMﬁUp,O npunomy

(3aiHATUI)

“ 12 PE (Paper End) Bxig, KiHeub nanepy

13 SLCT (Select) Bxin, KoHTpoO/b cTaHy NnpuHTEpa
ABTOMaTM4He nepeBeaeHHA

14 AF (Auto Feed) Buxig, psaaKa(LF) nicna nepeseneHHs

- KapeTku (CR)

“ 32 ERROR Bxig, NMomunka

31 INIT (Initialize Printer) Buxig, IHiLiani3auia npuHTEpa

36 SLCT IN (Select In) Buxig, MpuHTep B cTaHi On-Line



HanisbantHuit o6miH - Nibble Mode

PexXum HanisbaiitTHoro obmiHy (Nibble Mode) - Halbinbw yHiBEpcanbHUM i MoKe
BUKOPUCTOBYBATUCA Ha byab-AaKkomy cTtaHaapTHomy (SPP) nopti. SPP nopt mae 5 niHin
BBEAEHHS, WO BUKOPUCTOBYIOTbCA A/ BBEAEHHA CUIHaNiB CTAHy 30BHILWHbOrO
NPUCTPOIO. IX MOMHa BMKOPWUCTOBYBAaTW AONA BBeAEHHA AaHMX 3a ABa Kpokuno 4 6iTa
(Nibble - HaniB6anT).

Curnan NM
Konr. Curnaa SPP Nibble Mode I/0 IIpu3Have HHA

14 Auto Feed # HostBusy 0 CurHan KBiTipOBaHHS.

"0" - TOTOBHICTB 10 TIPHHOMY TETPATH

"1"-minTBEpAKEHHS IPHIHOMY TETPaIN

17 SLCT IN # - 0] "1" - o3naka oominy o IEEE 1284

"0" - oOMmix o SPP
10 ACK # PtrClk I "0" - DICHICTH TETpPaIH

"1" - BiqnoBink Ha HostBusy

11 BUSY - I [Tpuiiom 6itiB 3, 7
12 PE - 1 I[Tpuiiom 6itiB 2, 6
13 SELECT - I [Tpuiiom 6itiB 1, 5
15 ERROR # - I [Tpuiiom 6iriB 0, 4
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[MK curHaniaye npo rotoBHICTb A0 NPMMOMY HU3bKUM piBHeM HostBusy.

MpucTpin y BiANOBIAb BUCTABAAE HA JiHII MonoAaLy TeTPaAy AAHUX | CUTHANI3YE Npo ii
AiNCHICTb HM3bKUM piBHem PtrCIk.

3. MKy BignoBiab BCTAaHOB/AOE BUCOKUIM piBeHb HostBusy, curHanisaytoumn npo 3anHATICTb
npunomom i obpobKoto.

MPucTpin BignoBiga€e Ha ue Bucoknm pisHem PtrClk.
5. TloTim BCi nepepaxoBaHi Ail NOBTOPOOTLCA ANA CTapLUOl TeTpaau AaHUX.



PoswunpeHHAa LPT: NMopTt EPP

EPP (Enhanced Parralel Port) — po3po6ka ¢pipm Intel, Xircon, Zenith ans
NoAiNWeHHA NapasienbHOro NopTy:

MopTt EPP € pynnekcHMm — nepepaya BocbMM OiTiB gaHMX Yy [ABOX
HanpPAMKax.

iaTPUMYETLCA peXum nepecmnanHa iHbopmaduii 3 RAM Ha npucTpin i Hazapa,
MMWHAOYN  NpoUecop, WO 3HUXKYE HaABaHTAXXEHHA HA  OCTAHHIN
(BMKopucToBytoun pexkum DMA).

EPP 3abe3neuye 6inbwy WBUAKICTL nepefaydi AaHUX HiXK CTaHAQAPTHUM
LPT. BukopuctosyeTtbca bydep, wo 36epirae aaHi 40 TOro, Ak npucTpin byae
34aTHe X NPUUHATU. MOXKAMBE NiAKNOYEHHA NPUCTPOIB KinbKicTio A0 64
naHutoxkom (noaibHo SCSI). Ana uboro aeski npuctpoi (Hanpuknapg, ZIP-
NiCKOBOAM) MatoTb ABa PO3'EMM - OAMH Ha BXiA, APYrMih Ha BUXia AnA
HACTYNHOro NPUCTPOIO.

MopT EPP noBHICcTIO CymiCHMI 3i CTaHAAPTHUM NOPTOM. [1na BMKOPUCTAHHA
noro cneundiyHmnx GyHKLUiN noTpibHa Tinbkm BIOS, wo niarpmmyroya.

MaKcumanbHa WBUAKICTb nepepadi moxKe aocaratm 2 Mbps.

MpoTtoKkon EPP 3abe3neuye 4 Tunu umknis o6miHy:
Linkn 3anucy gaHuxLlMKn YyntaHHA gaHux

Linkn 3anuncy agpecu

LIMKn yntaHHA agpecu



CurHanu, Wwo BMKOPUCTOBYIOTbLCA B
pexxumi EPP

KoHnr. Curnan SPP Curnan EPP /0 I[pusHaye HHA

1 Strobe # WRITE # 0 0" - osmaka iy samicy,

"1" - 03HaKa LMKITy YUTAHHS
14 Auto Feed # DATASTB # O Ctpob naHux.
17 SLCT IN # ADDRSTB # O Anpecu naHuX.
16 INIT # RESET # O Cxunanns [TV (no "0")
10 ACK # INTR # I [TepepuBanns Bin [TY

Curnan KBITYBaHHS

11 BUSY WAIT # I e

0" - 103BONIsIE MOYATOK LIMKITY

"1" - n03BOJISIE 3aBEPILICHHS MKITY

12 PE ACKDATAREQ I BukoprcToByeThCSl Ha PO3CY/ pO3pOOHHKA
13 SELECT XFLAG I BukopuctoByeThCs Ha pO3Cy/ PO3POOHUKA
15 ERROR # DATAAVAIL # I BukoprcToByeThCsl Ha PO3Cy/l pO3pOOHHKA




3anunc gaHunx
10 WR \ /
WRITE \ | ; ; / ; ;
= s

Wzt : : :

Patal0:7] >< [leJiGTEHTENLHES AdHHBIE ><:

1. Mporpama BMKOHYE UmKA 3anucy (10 WR) B nopt EPP Data.

2. Apantep npu ubomy BcTaHOB/OE Write B HU3bKMIM piBEHb | NOMILLLAE AaHi HA AiHIT NOPTY.

3. ApanTtep npu HU3bKomy piBHI Wait BctaHoBAtOE CTPpob AaHMX | YeKaE NiaTBEepAKEHHSA Bif,
MpucTtpoto (nepeBeaeHHs Wait Ha BUCOKWUI PiBEHD).

4. Micna npmuxoay Wait agantep 3Himae CTpob gaHuUX - Ha LbOMY 30BHILLHIM LKA OOMIiHY
3aBepLUyETbCA.

5. 3aBepluyeTbCcA NPOLECOPHUN LKA BBeAEHHA-BUBeaeHHA (3HATTA 10 WR).

6. Yepes geaknn yac 1Y BCTaHOBAIOE HU3bKNM piBeHb Wait, BKa3ytoumn Ha MOXAMBICTb HOBOTO
LMKAY 0OMiHY.

o




CYynMTYBAHHA AaHUX

i B M

WRITE
Add : ‘\ : /
strabe ) ! - ,

Wat / \_

Datal(: 7] X ﬂE:ITIETE!H'I[E:J'II:-HI:IE 5J,EIHHI:-IE ><




Po3swunpeHHAa LPT: NopT ECP

ECP (Extended Capability Port) - noganblunin po3BUTOK NnapanenbHOro nopTy:
LLIBMAKiCTb Nnepegadi AaHUX BULWA NOPIBHAHHO 3 EPP
Bukopucrtosyetbca metog DMA.

MorknmBe nocnigoBHe 3’€AHaHHA NMPUCTPOIB NOCNIAOBHO Y JIAHLUIOKOK 3 128
NPUCTPOIB.

BMKOPUCTOBYETbCA CTUCHEHHA AaHMX — 30inblIEHHA peasibHOI WBUAKOCTI
nepeaadi JaHux.

— [MporpamHe (gpavisep)
e -
R

[lna cTucHeHHA BUKopucTtoByeTbcAa meton, RLE (Run Length Encoding) - nocnipoBHicTb 3
CMMBOIB, WO NOBTOPKOIOTLCA NepeaaroTbcA ABOMA HGanTamu: neplunin BM3HA4Ya€e HGaunT, WO
NOBTOPHOETLCA, A APYIUN - YAC/IO NOBTOPEHD.

LA ¢yHKuia, oaHaK, He € 060B'A3KOBOID. BOHA nNpautOE TiIbKM B TOMY BUNAAKY, KOAU
APUCTPIN NiATPUMYE ii. AKWO TaKoi NIATPUMKM HEeMa€E, TO NOpPT OOMIHIOETbCA AaHUMK 3
NPUCTPOEM H6€e3 CTUCHEHHA.




Mpotokon ECP 3abe3neuye nepepadyy B 060X HanpAMKax 3a ABOMA TUMaMU
LUKANIB:

LIMKAY 3aMNUCY | YATAHHA AaHUX;
LIMKAY 3aMUCY | YATAHHA KOMaHA.

KomaHAHI umMKknu, B CBOKO Yepry, NoAINATbLCA Ha ABa TUMNWK:
nepeaaya KaHaabHUX agpec
Mepepaya niumnbHmKa RCL (Run-Length Counter).

KaHanbHa agpecauia ECP 3acTocoByeTbCcA AnAa agpecauii NOriYHUX NPUCTPOIB, WO
BXOAATb B OAMH Pi3NYHNI

Hanpuknaga, kombiHoBaHMIM npucTpii TMny npuHtep / dakc / mooem AonycKae
OZ1HOYACHMIM APYK i Npunom dakcy - gparsep nNpu poboTi 3 HUM aapPecye iHWNN
JIOTIYHWM KaHan O4HOro i TOro *K NopTy.

ECP anapaTHO reHepye 30BHillHi NPOTOKOAbHI curHann. ObmiH no ECP morkHa
YMOBHO PO34inNTU Ha ABa He3aNeXHUX npouecu, nos'asaHi yepes3 FIFO bydep:
obMmiH nporpamu 3 bydpepom FIFO (nporpamumnin obmiH abo yepes DMA) i

npuctpin 3 bydpepom FIFO (anapatHo yepes apgantep ECP).



Kont. | Curnan SPP Curnan ECP 1/0 IIpu3Havye HHS

| Strobe # HostClk 0 BukoprcToByernes B mapi 3 PeriphAck st nepenadi B npiMomy

HATPSMKY.

[HaMKye THIT KOMaHIa / JaHi Ipy riepeaadi B PSIMOMY
14 Auto Feed # HostAck 0] HanpsiMKy. BukopuctoByerbest B mapi 3 PeriphClk s nepenaqi y
3BOPOTHOMY HATIPSIMKY.
17 SLCT IN # ] 0 "1" - o3naka oominy o IEEE 1284
"0" - o6miH mo SPP
HOH -
16 INIT # Reverse Request # 0] HIEpEAaTa B SEOPOTHOMY HATPIMICY
"1" - mepenayva B MPSIMOMY HATNPSIMKY

10 ACK # PeriphClk | BukopuctoByerbes B mapi 3 HostAck st nepenadi y 3BOpoTHOMY

HATPSIMKY.

BukopuctoByerses B napi HostClk ¢ aiist nepenadi y 3B0poTHOMY

11 BUSY PeriphAck I HampsIMKy. [HIMKye TU KoMaHaa / 1aHi Mpy riepeiadl B 3BOPOTHOMY

HATPSIMKY.
12 PE Ack Reverse # [Tepexnanaerses B "0" sk minTBepmkeHns Reverse Request #
13 SELECT X Flag [Tpamnop po3mmproBaHOCTI
15 ERROR # Periph Request # I BceranoBmoersest [TY B 1715 BKa3iBKM Ha IOCTYIHICTH 3BOPOTHHOTO KaHATY

2...9 Data [0:7] Data [0:7] 1/0 JIBoHampaBiieHMI KaHAJT 1aHHUX,




MK HostClk ) ! ) !
NpwucTpiit FPeriphAck ! \ ! \

Data[0:7] X EaiiT 0 X X E i 1

A

HostAck / HaHHEIS \ Kamanna

=
=

1. K BCTaHOBAIOE AaQHi HAa WNHY KaHany obmiHy

2. MK BcTtaHoBAtoe HostAck BignoBsiaHo Ao TMny 6anTy, Wo nepenaerbea (AaHi abo
KomaHaa)

3. BcTaHoBAtOE HU3bKMI piBeHb HostClk, BKa3ytoumn Ha AiNCHICTb AaHMUX.

4. MpucTpin Bianosiaae yctaHoBKoto "1" Ha PeriphAck

5. MKy BignoBiab BCTaHOB/OE BUCOKUI piBeHb HostClk
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