yn paBJieHue warosbiMm agsurartenem

¢ nomouwibio PC

B npednazaemom mMamepuarie ornucaHa HecrioxHasi pa3pabomka, no3eosis-
rowas ynpaensme wazo8biM 0suzamernem, nooKYeHHbIM K LPT nopmy

IBM-coemecmumoz0o Komrsomepa.

apannenbHbI NopT ABNsSieTcs Be-

JNIMKONENHbIM MHTepdencom, no-

3BONAOLWMM NOAKMoYaTh K nep-
COHanbHOMY KOMMbITEPY MHOXECTBO
caMblIX pasnuyHbIX ycTponcTs. OfHaKo OH
MOXET ObITb NIErko MOBPEXAEH, NO3TOMY
npu ero ucronb3oBaHUKM ANns nogcoeau-
HEHWs1 cCamMOfENbHbIX BHELLHMX YCTPONCTB
HY>KHO ObITb OYEHb BHUMAaTENbHbIM. Ecrin
Bbl HE YBEPEHbI B TOM, YTO Bbl BCE Aenae-
Te NpaBUIbHO, CHa4arna NPOKOHCYIbTU-
PYMTECH Y CNELMANTUCTOB M TOSNbKO NOTOM
3KCNEPUMEHTUPYITE.

Hwxe npuBoguTcsa KpaTKoe onucaHue
napannenbHoro nopTa.

MapannenbHblii NOPT MMEET HECKOSbKO
NMHWI BBOAA/BbIBOAA, KOTOPbIE MOTYT ObITb
pa3feneHbl Ha ABe rpynnbl — NIMHUK Nepe-
Ja4y OaHHbIX U MMHUM CUrHAMNOoB yrpaBre-
HUS. JIMHWM nepegayn JaHHbIX — AByHar-
paBneHHble (pasymeeTtcs, pedb uget o
pexumax ECP/EPP), 1 MeHHO X Mbl U1
Oyaem wcnonb3oBatb. B 1abn.1 onncaHo
HasHayeHvie BbIBOOOB pasbema noprta LPT.

TpeOyoT ABYXMONSPHOrO HanpshKeHus
Ans ynpaenenus. MNounck B HTepHeTe aan
OTBET: 3TOT LLAroBbIV ABUraTerb NOXOX Ha
LiaroBble ABUraTeny C LWEeCTbI BblBOAA-
MU, HO ABEe OOMOTKM Yy HEro CoeauHeHbI B
OOHOW TOYKEe, U HapyXy BbiBEe4EH OAWH
npoBofj, NOACOEAMHEHHBIN K HUM. [Ons
bonee nogpobHOro 3HaKOMCTBA C LUaro-
BbIMW [BUraTtensiMm MOXHO MOCETUTb
cTpaHuuy B WHTepHeT no agpecy:
www.HowStuffWorks.com, 3agaB nouck
Onsi WwaroBbIX ABUratenei (CtpaHuua Ha
aHITUIACKOM SA3bIKE — IPUM. 11epesodyu-
Ka).

Mpouecc n3BneyeHns geuratens u3
OVCKOBOLa HecrnoxeH — TpebyeTcs Bce-
ro NULLb OTBEPHYTb HECKONBLKO BUHTOB. K
Bany ABUraterns ¢ NOMOLLbI BUHTUKA NpU-
KpenrneHa TOHKas MeTannmyeckas nomnoc-
Ka, HY>XHO CODNoAaTh OCTOPOXKHOCTb, YTO-
6bl He Nope3aTbest 06 Hee B NpoLiecce ee
N3BNEYEHUS.

Mocne 13BneYeHns LaroBoro Apurare-
nsi cnepyet ybeamTbes, YTO OH UCTPaBEH.

MpocTenwnii cnocob
3TO caoenatb — 3aMK-

HYTb BCe BbIBOAbI 4BV~
ratens mMexagy cobou
n nonpo6osaTb no-

BEpPHYTb ero Ban.
Ban pormkeH npoBo-
paumBaTtbCca C Tpy-

OO0M, Mo CpaBHEHUIO

C TeM, KaK OH MpOBO-
paunBaeTcs npu pa-
30MKHYTbIX BbIBOAAX.

Takxe ¢ NoOMOLbO
TecTepa MOXHO npo-
BEPUTb LIENOCTHOCTb

0OMOTOK ABurartens.
BbiBOObl Kaxxaown m3

06MOTOK crieyeT no-
meTuTb. aeHtudm-
uMpoBaTb BbIBOAbI

wiaroBoro gsuratensa
MOXHO cnepgylowunm

cnocobom:
1. NopcoegnHuTte

BbIBOA Nto6on 0O6MOoT-
KW ABurartens K BblBO-

ay nutaHua +12 B, a

K Apyromy BbiBOAOY
31O 0BMOTKM — 06-

Tabnuua 1
Ne HasBanue | Hanpas- Onucaxve
BblB neHve
1 STROBE BBOA U ycTtaHaBrmBaetcst PC nocre
3aBepLUeHns Kaxaon nepegayn
BbIBOA OaHHbIX
2/9 DO0-D7 BbIBOA 8 NMHWI OaHHbIX
10 ACK BBO/, ycTaHaBnuBaetcs B “0”
BHELLUHUM yCTPONCTBOM
nocne npuema Gawra
11 BUSY BBO/ YCTPOMCTBO NoKasbiBaeT, 4YTo
OHO 3aHSATO, MyTeM YCTaHOBKM
3TOW NMIMHUM B «1»
12 Paper out BBOJ, ANs NPpUHTEpOB
13 Select BBO[ YCTPOWCTBO MOKa3bIBaeT, 4YTo
OHO FOTOBO, MyTEM YCTaHOBKU Ha
3TOW MMHUM «1»
14 Autofeed Beog 1
BbIBO/,
15 Error BBOA nHauumpyeT 06 ownbke
16 Initialize Bsog un
BbIBOL,
17 Select In Beog un
BbIBOA
18-25 Ground GND o6 i npoBoa

wunn nposoa. Ban

[nsa skcnepumeHTa Obin MCNoNb30BaH
LIaroBbI ABUraTens OT cTaporo 5,25-aon-
MoBoro guckosoga moaenu FD-55GFR
dupmbl Teac. Y aToro gpuratens okasa-
nocb nATb BbIBOAOB. B 6onbluMHCTBE MC-
TOYHVKOB OMUCHLIBAIOTCSA LUAroBble ABUra-
Tenu, uMmewwme LWecTb BbIBOAOB.
CyLLecTByOT Takke onucaHus 4-BblBOA-
HbIX LLIAroBbIX ABUraTenien, y KoTopbix He
NMOAKIHOYEHBI CpeaHMe BbIBOAbI U KOTOPbIE

AOIMKEH MPOBEPHYTb-
csl Ha HebonbLwow yron. NomeTsTe nep-
Bbli BbIBOA Lmdppon 1.

IBM PC Parallel port

9010011012013
2 28 24 25

60708
19 20 21

2. OcTaBbTe 9TV ABa BblBOAa B OOHOM
MecTe. Tenepb NoaknounTe BIBOAbI ApY-
rMx 06MOTOK K MCTOYHMKY nuTaHms 12 B.
OO6paTtuTe BHUMaHWe, YTO 3TN [Ba BbIBO-
[a 3acTaBnsoT LWaroBblin ABUratenb no-
BOpa4mBaTtb Ban Ha HebonbLloh yron B
ApYryto cTopoHy. OTMeTsTe OAMH U3 HKX
HOMEepOoM 2, Apyron — Homepom 4.

3. OcTaBlwwuiica BbiBog 0003Ha4YbTE
HOoMepom 3.

lMpum. nepegodyuka: s ucrnonb308as
waeosbili 0guzamerib 0mM PyccKo2o Ouc-
koegoda. Tun 0sueamens: MNBMI-200-
265®. [lns onpederneHus 86180008 rpume-
Hsiriess mecmep. [Npu amom g 3apucoearn
cxemy 0bMOmok, ¢hukcupysi Ha Hel usme-
peHHbIe corpomuerneHusi. Okasanock, 4mo
dgueamernb umMeem 4Yembipe 06MOMKU.
[ee obmomku coeduHeHbl Opye ¢ Opy2om
u umerom obwjuli nposod 6enozo ysema,
8mopsble 8bI800bI 3MUX 0BMOMOK KpacHO-
20 U 3en1eHo20 usema. [jee dpyaue obmom-
Ku makxe coeduHeHb! Opya ¢ OpyeoM u
umetom obwuli Nposod YepHoO20 usema,
8mopsble 8b1800bI 3MuUX 06MOMOK  2011y-
6020 u xenmoeo uysema. Ecriu coeOuHUMb
bernbIli U YepHbIl Npoeoda, Mony4yaemcs
fpaKkmu4yecKu ma e cxema, 4mo u oru-
caHHasi 8 opuauHarnbHol cmamee. [lops-
00K MOOKIIOYeHUSsT 8bi80008 51 orpedernusn
OnbIMHBIM ITymem.

[Ins ynpaeneHus LaroebIM ABUratenem
MOXXHO MCMONb30BaTh MUKPOCXEMY Apaii-
Bepa ULN2003, koTopas COAepXuUT ceMb
MOLLHbIX TPaH3UCTOPHbLIX KMYen, co-
OpaHHbIX No cxeme [apnuHrroHa. Kax-
Abli KoY cnocobeH ynpaenaTb Harpys-

0+12B
poo——His U2 ¢
p1o—2{18 2C
p2o—2{18 3C
[ cum——) T 4
GNDo— 0—5 1B ULN2003 5Cl—o
L] P 6C
o8 7cl—o
}_8 Stepper

E CLMP 9 D1 Motor
% DIDEZENER
+12B

KOM ¢ Tokom noTpebneHuss o 500 mA.
Mwvkpocxema nmeeT pe3ncTopbl B Lienu
6a3bl, 4TO NO3BOMSAET HANPSAMYH NOAKIHO-
YNTb ee BXoAbl K 06bIYHBIM LMPOBLIM
Mukpocxemam. Bce amuTTepbl coeavHe-
Hbl BMECTE U BblBEAEHbI Ha OTAENbHbIN
BbIBOA. Ha Bbixogax TpaH3UCTOPHbIX KITto-
Yen MMETCS 3alUTHbIE ANOAbI, YTO Mo-
3BOMSIET YNpaBnsTb C NOMOLLbIO 3TOK
MUKPOCXEMbI UHAYKTUBHBIMU Harpy3kamm
NPy MMHUMYME BHELLIHUX KOMMOHEHTOB. B
HaLLen KOHCTPYKLMKN NCNOSMb30BaHO TOMb-
KO YeTbIpe TPaH3UCTOPHbIX Kro4a. dnek-
TpUyeckasi cxema MoAKIMIOYEHNs LLIAaroBo-
ro ABuraTtens nokasaHa Ha puc. 2.
O6paTnTe BHUMaHWe, YTO NePBbIN BbIBOA,
LLIAroBOro ABWratens, MaeHTMULMpoBaH-
HbI C MOMOLLIbIO OMMCaHHOM paHee npoLie-
Aypbl, nogcoeauHeH K nuHum DO napan-
nensHoro nopta (pasymeeTcs, yepes
mukpocxemy ULN2003). Kaxabii cnegyto-
LM BbIBOA MOACOEAMHEH K COOTBETCTBY-

Puc. 2




oLwemMy BbIBOAY NapanienbHoro nopra.
Ecnun nopsgok nogknioveHnss BbIBO4OB
LLIAroBOro ABWraTensi HeBEpHbIN, Ban MOTO-
pa OyZeT He BpallaTbes, a NuLlb NnoBopa-
4YMBaTbCsl Ha HeOONbLUOW Yron n3 ogHoOM
CTOPOHbI B Apyryto 1 HaobopoT. O6wuni
NpoOBOA CXEMbl MOACOEANHEH K UCTOYHUKY
NUTaHMS He HanNpPsSMYyHo, a Yepes CTabunnT-
POH. TO cAenaHo C LIENbIO 3aLUUTbl CXEMbI
oT HanpsbkeHuss OC camonHayKumm, Bo3-
HMKAIOLLIEro B KaTyLIKax MpU PE3KOM BbIK-
TIOHEHUN HaNPSHKEHWS MUTAHWS CXEMBbI.
Mporpamma, pa3spaboTaHHasn Anst onu-
CbIBaEMOr0 YCTPOWCTBA, AOCTATO4YHO MPOo-
cta. OHa ynpasrnsieT BblBOAaMU nopTa U
dopMUpYET Ha HUX crieumanbHyto nocre-
[0BaTENbHOCTb MMMYNbCOB. JTa Mocne-
[oBaTenbHOCTb NokasaHa B Tabn. 2 n 3.
Pasnnune mexagy anroputmamu (non-
HbIM M MOMOBUHHbLIM YrIOM MOBOPOTA
Barna Ha OfuH Luar) COCTOUT B TOM, YTO BO
BTOPOM CIy4ae CKOPOCTb BPaLLEHNs OKa-
3bIBAETCA B [jBa pasa HWXke, Npu 3TOM B
JBa pasa yMeHblUaeTcs yron nosopoTa
Bana ABuraTens Ha Kaxdom Liare, T. €.
yBENUUMBAETCA paspeluarolas cnocoob-
HOCTb cucTeMbl. Takke BO BTOPOM Cry-
Yae NpuMepHo B ABa pa3a yBenuMuuBaeT-
cs notpebnseMasi MOLWHOCTb, U KpoMe
TOro, Aguratens cnocobeH pa3BuBaTh B
[OBa pa3a 60onbLUMIA KPYTALMIA MOMEHT.
[na n3ameHeHna HanpaeBneHusi Bpalle-
HWs Bana gsuratens Heobxogumo dop-

MUpPOBaTb YKasaHHble NocrnefoBaTernbHO-
CTV B 0GpaTHOM ropsiake.

Tabnvua 2

Ne wara DO D1 D2 D3

1 1 0 0 0

2 0 1 0 0

3 0 0 1 0

4 0 0 0 1
Tabnuua 3

Ne wara DO D1 D2 D3

1 1 0 0 0

2 1 1 0 0

3 0 1 0 0

4 0 1 1 0

5 0 0 1 0

6 0 0 1 1

7 0 0 0 1

8 1 0 0 1

Hwxe npuBeaeH KOpoTKuin npumep
nporpammbl gnst Turbo C, paboTatoLuen
B onepaumoHHou cucteme MS-DOS. Ota
nporpaMmMa 3acTaBrsieT LIaroBbIii ABUra-
Tenb BpawaTbCsa B NpSAMOM Harnpasre-
HUW, B PEXMME MOSTHOMO yrna Ha OAuH
war.

#include <conio.h>
void main ()

unsigned char v = 0x11;
while (!kbhit ())

{

delay (10);

outportb (0x3178, v);

asm

mov al, v
rol al, 1
mov v, al

e

}

MonHas nporpamma, HanvMcaHHasa Ha
MFC, ¢ ygobHbim rpadunyeckum nHTep-
dericom, HaxoamTcs no agpecy: http://
wiredworld.tripod.com/binaries/
stepper_drive.zip. OHa moxeT ynpas-
NATb ABUraTeneM B pexvme MnorHoro 1 no-
FNOBVHHOTO yrna noBopoTa Barna Ha oauH
Luar, B NpsiMoM 1 06paTHOM HarnpasneHum,
B peXvMme MOCTOSIHHOrO BpalleHusi Bana
ABUraTens v OAMHOYHBIX LiaroB. Kpome
TOro, MOXXHO BKIOMaTh M BbIKIOYaTb pas-
n4Hble OOMOTKM ABUraTens.

MNepeBopa ¢ aHrNUICcKoro
Muxauna Nony6uoBa
e-mail: mgolubtsov@hotmail.com

UcToYHuUK:

1. http://wiredworld.tripod.com/tronics/
stepper.html




