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Bai m¢ dau: Phan ctrng va tin hi¢u

1. Phan cting va tin hiéu
1.1 V& so @6 mach nguyén Iy bang tay.
Piéu khién bang mdy tinh c6 tng dung rat 1én trong nhiéu linh vuc nhét 1a trong
nén cong nghiép hién dai, va né 1a mot trong nhitng nganh trong yéu ngay nay.
Cic hé théng mdy tinh gitip con ngudi trong viée ty dong héa cdc diy
chuyén san xuét, nhét 13 trong nhitng mdi trudng nguy hiém cho con ngudi vi du
nhu: san xuat 6t0, mdy vi tinh, d6 dién tir va cdc thiét bi doi hoi d6 chinh xic cao
khéc.
Diéu khién mdy tinh c6 thé ty thu thap thong tin vé giao thong, va dua

vao céc thuat todn c6 san phan ludng va diéu khién giao thong ty dong.

Piéu khién mdy tinh trong quén sy ciing c6 thé ty diéu khién xe co, mdy
bay, tén ltra dan dao trong chién tranh dé tranh tiéu hao strc nguoi, déng thoi do
tin cdy va chinh xéc lai cao hon nhiéu lan.

Piéu khién mdy tinh trong y té dugc st dung dé hd trg cic bac si trong
céc ca md, dem lai sy chinh xdc cao khi thao tdc va déng thoi l1a sy an toan cho
bénh nhan.

Piéu khién mdy tinh trong van phong sir dung dé diéu khién mdy in gitp
cho ching ta c6 thé ré rang in 4n cdc vin ban mdt cdch nhanh chéng.

Piéu khién mdy tinh ciing c6 thé gitp chiing ta quan sat, luu dit lai duoc
nhirng hinh anh hay hoat déng thong qua hé thong Camera dugc st dung trong
cdc nha hang, khich san, cdc hé thdng ban hang nhu Siéu thi.. .

1.2 V& so @6 mach nguyén Iy bang phan mém mdy tinh.

Diéu khién mdy tinh c6 thé ty thu thap thong tin vé giao thong, va dua

vao céc thuat todn c6 san phan ludng va diéu khién giao thong ty dong.
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Diéu khi€n mdy tinh trong quén su cling c¢6 thé ty diéu khién xe cd, may
bay, tén ltra dan dao trong chién tranh d¢€ trdnh ti€u hao sttc nguoi, dong thoi do

tin cay va chinh xdc lai cao hon nhiéu lan.

2. Phan cing
Rinh cam théng dung nhét 12 ranh cam ISA (Industry Standard Architecture) do
IBM dua ra nam 1980 do mdy 8086 XT (Extender Techology), sau dé la ISA 16
bit cho mdy AT (Advanced Techology) va trd thanh chuan AT Bus. Hién nay cdc
mainboard P4 khong con ranh cdm nay tuy nhién viéc nghién ctru rdnh cim ISA
can 12 can thiét. Ranh cim ISA c¢6 mau den trén mainboard gém 2 phan, phan
dau 62 chan, mdi hang ¢ 31 chan diing cho trao ddi dir liéu 8 bit, phan th 2 36
chan, mdi hang 18 chan dung hd tro thém khi can dir liéu 16 bit. So 6 chan

ranh cam dugc mo ta nhu hinh bén duoi:
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3. Tin hiéu diéu khién

SA19 + (System Address bus 19 +)
(I/0)

Tuyén dia chi 20 bit dung truy cap bo
nhé 1 Mbyte va ngoai vi. C6 thé ding
voi LA23 + LA17 truy cap 16 Mbyte
bo nh¢. Khi truy cdp ngoai vi dung 16
bit thap cho phép truy cap 64K dia chi
ngoai vi. O ché d6 doc hay ghi khi
BALE mirc cao, dia chi dugc xuét ra
va duogc cai lai & canh xuéng cua
BALE. Cic tin hi€u nay duogc diéu
khién DMA nhung ciing ¢6 thé dugc
chiém boéi Card diéu khién gin vao

ranh cam.

LA23 + LA17 (Unlatched Address bus
23 - 17)1/O)

Ding cling v6i SA19 + 0 dé truy cép
16 Mbyte bo nh¢, khong duoc cai lai.

AEN (Address Enable) (O)

Cho phép bo diéu khién DMA chiém

tuyén cua vi xu 1y khi & murc cao.

BALE (Buffered Address
Enable) (O)

Latch

Dung dé cai dia chi LA23 + hay ding

dé gidi ma céc dia chi nay.

CLK (System Clock) (O)

Xung nhip 4.77 MHz

SD15 + SDO (System Data) (I/0)

16 bit dix liéu

-DACKO + -DACK3, -DACKS =+ -
DACK7
(DMA Acknowledge) (O)

0+3 va 5+7 ding théng bdo cho biét vi
xtr 1y chap nhan DMA khi c6 yéu cau
DRQO+DRQ3 va

& cac chan

DRQ5+DRQ7

DRQO0+-DRQ3, DRQ5+-DRQ7
(DMA Requests) (I)

Dung khi ngoai vi yéu cau chiém tuyén

cua vi xu ly ISA phuc cho DMA
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(Direct Access Memory) dé trao doi
thong tin truc tiép vo1 bd nho. DRQ sé€
& mirc cao nhit cho dén khi DACK

tuong tng ¢ muc thap.

— IOCHCK (I/0 Channel Check) (I)

O muc cao khi c6 161, ngodi ra c6 thé
do board ISA diéu khién dé yéu cau
ngat NMI

— IOCHRDY (I/0 Channel Ready) (I)

Cho phép céc board cham bt vi xtr ly
chd bang cich kéo duong niy xudng
thap khi dang ¢ chu ky doc viét, lic d6
vi xtr ly s€ vao chu ky cho cho dén khi

duodng nay Ién mirc cao.

—IOR (Read) (I/0)

B4o ngoai vi xuat dir li€u ra tuyén

- IOW (Write) (I/0)

Bdo ngoai vi doc dir li¢u trén tuyén

IRQ9-TRQ12, IRQ14-1RQ15
IRQ3-IRQ7

Tin hi€u vao bao ngoai vi can ngat,
IRQ s€ & murc cao cho dén khi vi xtr 1y

chap nhan bang chwong trinh phuc vu

(Interrupt Requests)

ngat.
— SMEMR (System Memory Diéu khién bo nhé dudi 1 MB xuét dit
Read)(O) li€u ra.

— SMEMW (System Memory Write)
0)

Diéu khién ghi dit liéu vao by nhd dudi

1 Mbyte

- MEMR (Memory Read) (O)

Dung dé doc dir liéu tir by nho

- MEMW (Memory Write) (O)

Ghi dir liéu vao bo nhé

— REFRESH (Memory Refresh) (I/O)

O muc thap nhat trong chu ky lam tuoi

bd nhd.

OSC (Oscillator) (O)

Xung nhip 14.31818 MHz

RESET DRY (Reset Drive) (O)

Tin hi€u reset, & mirc cao khi boot may
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TC (Terminal Count) (O)

Bdo di dém hét trong hoat dong DMA.

— MASTER (I)

Khi board ISA ¢6 yéu ciu DMA nhan
duoc DACK, n6 s€ cho Master muc

thap dé kiém sodt céc tuyén.

- MEM CS16 (Memory Chip Select
16) (D)

O muc thap khi truyén dir liéu 16 bit

vO1 b nho.

— 10 CS16 (Chip Select 16) (I)

Do ngoai vi diéu khién & muc thap khi

mudn truyén dit liéu 16 bit.

— OWS (Zero Wait State) (I)

Do ngoai vi diéu khién & muc thap cho

biét khong can trang théi cho.

- SBHE (System Byte High Enable)

O muc thap khi truyén byte cao.

Théng qua ranh cim ISA c6 thé truy cap 1024 dia chi ngoai vi tir 000 dén

3FF, trong d6 mdt s6 da st dung cho céc thiét bi ¢6 sin cua mdy tinh nhu trong

bang sau:

Sau day la cdc dia chi ngoai vi da sw dung cua mot mdy Pentium 2 :

000 — 0O0F | Truy cap b0 nh¢ truc tiép (DMA Direct memory access controller)
020 — 021 | Piéu khién ngat (OIC Ptogrammable interrupt controller)

040 - 043 | Timer hé thong (System timer)

060 — 060 | Ban phim (Keyboard)

061 - 061 | Loa trong (System speaker)

064 - 064 | Ban phim

070- 071 | RAM hé thong va dong ho thoi gian thyc (System CMOS/RTC)
081-083 |DMA

087-087 | DMA

089 -08B | DMA

08F-091 |DMA

0A0-0A1 |PIC
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0CO - OCF

DMA

OF0 — OFF D@)ng su ly s6 hoc (Numeric data ptocessor)

168 — 16F | Piéu khién dia cung (Standard IDE/ESDI Hard Disk controller)
170 — 177 | Diéu khién IDE (secondary IDE controller intel 82371 AB/EB)
1F0 — 1F7 | Piéu khién IDE (Primary IDE controller)

201 =201 | Que tro choi (Game port foystick)

208 —20F | Danh cho Miainboard (Metherboard resources)

220 - 22F | Card am thanh (ES 1868 Plug and play Audio Drive)

274 - 277 |10 read data port for ISA Plug and Play enumerator

2F8 — 2FF | Cong truyén thong 2 (COM2)

330 -331 | Card am thanh

36E - 36F | Diéu khién dia ctimg (Standard IDE/ESDI Hard Disk Comtroller)
367 —376 | biéu khién IDE (Secondary IDE controller)

378 —37F | Cdng song song (LPT1)

388 —38B | Card am thanh

3B0 - 3BB | Card video S3 Inc. Trio3D/2X (Engineering Release)

3C0 - 3DF | Card video S3 Inc. Trio3D/2X (Engineering Release)

3F2 - 3F5 | Diéu khién 6 dia mém (Stardard Floppy Disk Controller)

3F6 — 3F6 | Diéu khién IDE (Primary IDE controller)

3F8 — 3FF | Cong truyén thong 1 (COM1)
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Chuong 1: Thiét ké cac thi tuc diéu khién

1. Thiét ké ma diéu khién phu thudc diu vao.

Ranh ciam PCI (Peripheral Component Interconnect) ¢4 mau tréng trén
mainboard cho phép giao tiép ngoai vi 32 hay 64 bit van téc nhanh dén 132
Mbyte/s sp v6i ranh cam ISA 16 bit ¢6 ban téc 0 + 5 Mbyte/s.

Nho van tdc cao nén rinh PCI thuong ding cho card ma hinh, sau dé né
duoc su dung dé cho céc card khic nhu card mang, modem ngi, 4m thanh... va
dan dan cdc mainboard doi méi khong danh chd cho ranh ISA nira.

Cic hang nhu Advantech, Data Translation... ciing da san xuat card giao
tiép ngoai vi cho mdy tinh diing rdnh PCI.

Rinh PCI 64 bit ¢6 hai hang tiép diém, mdi bén 94 tiép diém phia A 1a
phia linh kién con phia B 12 phia han. Do tinh chét phirc tap ctia tuyén va van toc
tin hiéu 16n nén viéc ty rdp card giao tiép PCI khé thuc hién ma phia dung card
chinh hang.

Nim 1998 céc hing Compaq, Hewlett — Packerd, IBM phdi hop dua ra
chuan PCI-X (PCI Express) c6 dac tinh t6t hon.

Tuyén PCI 32 bit str dung chung 32 dudng dia chi data ADO — 31, pha dia
chi so tin hiéu FRAME# diéu khién, sau d6 1a mot hay nhiéu pha dir liéu. Tuyén
PCI 64 bit dung 64 duong ADO — 63 cho dia chi va dir li¢u.

Co6 2 loai tuyén PCI mtrc tin hi€u 5V va muec tin hiéu 3,3V.

Sau day la mo ta cac tin hiéu cua PCI:

CLK Xung nhip 33Hz, 66MHz...

RSTH# Tin hiu reset

ADO = AD31 Tuyén dia chi khi FRAME# & muc thap

C/BEO =+ 3#BUS Cho biét loai cta truyén dit liéu (doc/viét bd nhd,

(Command BytesEnables) | ngoai vi...)

PAR Kiém tra parity cia ADO+31 va C/BEO=3

IRDY# (Initiator Ready)
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TRDY# (Target ready)

Hai dir liéu bat tay giira b phat va b nhan dir liéu

trén tuyén PCI

STOP# Tin hiéu target bdo cho initiator d¢ chim dut giao
dich, Initiator la chu cua tuyén (bus master) con target
la bus slave. Viéc truyén st liéu so initiator bat dau
thong qua C/BE va IRDY con target tra 101 thong qua
TRDY# va STOP#.

LOCK# Tin hi€u initiator bdo danh riéng mot s6 dija chi target.

IDSEL (Initialigation | Tin hi¢u chon chip

Devia Select)

DEVSEL# (Device | Ctia n6 trén tuyén PCI do target diéu khién khi né

Select) thiy dia chi ctia né trén tuyén PCI

REQ# Yéu cau diing bus (request)

GNT# Cho biét yéu cau

REQ# ba duoc chép nhan (grant)

PERR# (Parity Error)

SERR# (System Error) Sai hé théng

INTA#, INTB#, INIC#,
INID#

Cic tin hiéu ngat

SBO# (Snoop Backoff) Dung cho card memory

SDONE (Snoop done)

PRSNT 1 +2# Cho biét c6 board cam vao slot va cong xuét tiéu thy
cua board d6.

CLKRUN# (Clock | Cho phép diéu khién xung nhip CLK

Running)

MGGEN(66MHz enable) | Cho biét xung nhip 33MHz hay 66 MHz

AD 32 + 63 32 duong dia chi va dir liéu cao trong PCI 64 bit.

C/BE 4 + 7# Duing khi truyén 64 bit két hop véi REQ 64# va ACK

64#, PAR 64
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REQ 64# (Request 64 bit

transfer)

ACK 64# (Acknowledge
64 bit transfer)

TCK (Test clock)
TDI (Test data input)
TDO (Test output) Cac tin hi¢u thur
TMS (Test mode Select)
TRST# (Test Reset)
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2. Thiét ké thu tuc xur ly

So do chan ranh cam PCI 64 bit

SV system enclronment

3.3V system envlronment

PIN PIN Comments

Slde B Slde A Slde B Slde A

1 -12V TRST# 1 -12V TRST# 32-bit start

2 TCK +12V 2 TCK +12V

3 Ground TMS 3 Ground TMS

4 TDO TDI 4 TDO TDI

5 +5V +5V 5 +5V +5V

6 +5V INTA# 6 +5V INTA#

7 INTB# INTC# 7 INTB# INTC#

8 INTD# +5V 8 INTD# +5V

9 | PRSNTI1# | Reserved 9 PRSNT1# Reserved

10 | Reserved | +5V (I/O0) | 10 Reserved | +3.3V (1/0)

IT | PRSNT2# | Reserved | 11 | PRSNT2# Reserved

12 Ground Ground 12 Connector Key 3.3V key

13 Ground Ground 13 Connector Key 3.3V key

14 | Reserved | Reserved | 14 Reserved Reserved

15 Ground RST# 15 Ground RST#

16 CLK +5V (I/0) | 16 CLK

17 Ground GNT# 17 Ground +3.3V (1/0)

18 REQ# Ground 18 REQ# Ground

19 | 45V (1/0) | Reserved 19 | +3.3V (I/0) | Reserved

20 AD[31] AD[30] 20 AD[31] AD[30]

21 AD[29] +3.3V 21 AD[29] +3.3V

22 Ground AD[28] 22 Ground AD[28]

23 AD[27] AD[26] 23 AD[27] AD[26]
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24 ADJ[25] Ground 24 AD[25] Ground
25 +3.3V AD[24] 25 +3.3V AD[24]
26 | C/BE[3]# IDSEL 26 | C/BE[3]# IDSEL
27 | AD[23] +3.3V 27 ADI[23] +3.3V
28 Ground ADI[22] 28 Ground AD[22]
29 | AD|21] ADI[20] 29 ADI[21] ADI[20]
30 AD[19] Ground 30 AD[19] Ground
31 +3.3V ADI[18] 31 +3.3V ADI[18]
32 | AD[17] AD[16] 32 ADI[17] AD[16]
33 | C/BE[2]# +3.3V 32 | C/BE[2]# +3.3V
34 Ground FRAME# | 34 Ground FRAME#
35 IRDY# Ground 35 IRDY# Ground
36 +3.3V TRDY# 36 +3.3V TRDY#
37 | DESVEL# | Ground 37 | DESVEL# Ground
38 Ground Stop# 38 Ground Stop#
39 | LOCK# 3.3V 39 LOCK# 3.3V
40 PERR# SDONE | 40 PERR# SDONE
41 +3.3V SBO# 41 +3.3V SBO#
42 SERR# Ground 42 SERR# Ground
43 +3.3V PAR 43 +3.3V PAR
44 | C/BE[1]# ADI[15] 44 | C/BE[1]# ADI[15]
45 ADI[14] +3.3V 45 AD[14] +3.3V
46 Ground AD[13] 46 Ground AD[13]
47 | AD[12] AD[11] 47 ADI[12] ADI[11]
48 AD[10] Ground 48 AD[10] Ground
49 Ground ADI[09] 49 M66EN ADI[09]
50 Connector Key 50 Ground Ground 5V key
51 Connector Key 51 Ground Ground 5V key
52 | AD[08] C/BE[OJ# | 52 ADI[08] C/BE[OJ#
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53 ADI[07] +3.3V 53 ADI[07] +3.3V

54 +3.3V ADI[06] 54 +3.3V ADI[06]

55 ADI[05] ADI[04] 55 ADI[05] ADI[04]

56 AD[03] Ground 56 AD[03] Ground

57 Ground ADI[02] 57 Ground AD[02]

58 | ADJ01] ADI[00] 58 ADI[01] ADI[00]

59 | +5V J/0) | +5V (I/O) | 59 | 3.3V (I/O) | 3.3V (I/O)

60 | ACK64# | REQ64# | 60 | ACK 64# REQ 64#

61 +5V +5V 61 +5V +5V

62 +5V +5V 62 +5V +5V 32bit end
Connector Key Connector Key 64bit spacer
Connector Key Connector Key 64bit spacer

63 | Reserved Ground 63 Reserved Ground 64 bit Start

64 Ground C/BE[7]# | 64 Ground C/BE[7]#

65 | C/BE[6]# | C/BE[5]# | 65 | C/BE[6]# C/BE[5]#

66 | C/BE[4]# | +5V (I/O) | 66 | C/BE[4J# | +3.3V (I/O)

67 Ground PAR 64 67 Ground PAR 64

68 | AD[63] ADI[62] 68 ADI[63] ADI[62]

69 AD[61] Ground 69 AD[61] Ground

70 | +5V (I/0) | AD[60] 70 | +3.3V (I/O) ADI[60]

71 ADI[59] ADI58] 71 ADI[59] ADI58]

72 ADI[57] Ground 72 AD[57] Ground

73 Ground AD[56] 73 Ground AD[56]

74 | AD[55] ADI[54] 74 ADI[55] ADI[54]

75 ADI[53] +5V I/0) | 75 ADI[53] +3.3V (I/0)

76 Ground ADI[52] 76 Ground ADI[52]

77 | AD[51] ADI[50] 77 ADI[51] ADI[50]

78 AD[49] Ground 78 AD[49] Ground

79 | +5V (I/0) | AD[48] 79 | +3.3V (I/O) ADI[48]
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80 | AD[47] ADI[46] 80 ADI[47] ADI[46]
81 AD[45] Ground 81 ADI[45] Ground
82 Ground AD[44] 82 Ground AD[44]
83 ADI[43] AD[42] 83 ADI[43] ADI[42]
84 | AD[41] +5V (I/O) | 84 ADI[41] +3.3V (I/0)
85 Ground AD[40] 85 Ground AD[40]
86 | AD[39] ADI[38] 86 ADI[39] ADI[38]
87 ADI[37] Ground 87 ADI[37] Ground
88 | +5V (I/0) | ADI[36] 88 | +3.3V (I/O) ADI[36]
89 | ADI[35] ADI[34] 89 ADI[35] AD[34]
90 ADI[33] Ground 90 ADJ[33] Ground
91 Ground AD[32] 91 Ground AD[32]
92 | Reserved | Reserved | 92 | Reserved Reserved
93 | Reserved Ground 93 Reserved Ground
94 Ground Reserved | 94 Ground Reserved | 64-bitend

3. Thiét ké tin hiéu dau ra

Viéc thiét ké cdc card nay tuong d6i don gian. Do cdc mainboard ddi méi
khéng con hd tro tuyén ISA nén ching ta phai chuyén sang st dung tuyén PCI
bang cdch mua céc card chuyén dung cta céc hing v6i phan mém kem theo. Do
sy phirc tap cua tuyén PCI, viéc tu thiét ké va ché tap card PCI tuong ddi khé
khan, doi hoi st dung cic linh kién FPGA c¢6 mat d6 tich hop cao, mach in nhiéu
16p va cong nghé dan, ngoai ra viéc 1ap trinh cho card nay ciing khong phai dé
dang ma phai théng qua cdc ham Windows API. Viéc thiét ké s& trg nén dé rang
néu diing cic bd PCI development kit ¢6 sin. Cac bo kit nay gitp tao tng dung

PCI khac nhau cung véi software kem theo.
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Chuong 2: M6 ta biéu dién dir liéu

1. M4 hod dir liéu

1.1.1.1 Y nghia va chirc ning ctia Project

Viéc thiét ké céc card nay twong d6i don gian. Do cdc mainboard doi méi khong
con hd tro tuyén ISA nén ching ta phai chuyén sang sir dung tuyén PCI bang
cich mua céc card chuyén dung cua céc hing v6i phan mém kem theo. Do su
phtrc tap cta tuyén PCI, viéc ty thiét ké va ché tap card PCI tuwong d6i khé khin,
doi hoi st dung céc linh kién FPGA c6 mat dd tich hop cao, mach in nhiéu 16p
va cong nghé dén, ngoai ra viéc 1ap trinh cho card nay ciing khong phai dé dang
ma phai thong qua cdc ham Windows API. Viéc thiét ké s& tro nén dé rang néu
dung cic bo PCI development kit c6 san. Cac bo kit nay gitp tao ung dung PCI
khé4c nhau cung véi software keém theo.

Céu tric chung Card PCI nhu sau:

A Cac
linh kién khac

Vi mach User
- PCI o
Circuit
Controller

Configuration
 J EEPROM

PCI| Bus User Bus
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Phén tir chinh trong Card 12 vi mach PCI Controller ding 1am cau nbi
giira tuyén PCI va mach ngudi ding, ché tao boi cdc hing theo cong nghé ASIC,
vi du nhu PCI9050/9054 ctia PLX Technologies, ispLSI 1032E cua Lattice...
Phan tir thr 2 13 EEPROM dung dé chta thong tin vé card phuc vu cho PnP
(Plug and Play) khi khoi dong mdy tinh. User Bus gom tuyén dir liéu 16 bit,
tuyén dia chi va tuyén diéu khién ding két ndi véi céc linh kién thong thuong.
Thong qua Development Kit chiing ta c¢6 thé hoc tap céch thiét ké card. Mot card
tiéu chuén 1a PCI-Proto LAB/PLX-M vi mach (www.pci-tools.com) hoac card
PIKS-161 (www.komcard.com).

1.2 Céach tao mdi Project trong OrCAD

1.3 Tao méi cdc bang thiét ké (Design) trong Project
Pa s6 cdc mdy vi tinh déu trao d6i thong tin thong qua cdc ngd sau ddy:
Parallel port, Serial port, USB va Network card. Parallel port 12 mot phan khong

thé thiéu trong viéc str dung computer dé giao tiép véi cdc thiét bi dién tir khéc.
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Duéi day la li¢t ké 25 chan cua Parallel Port voi tén goi (Hardware va

software) va thir tu ctia tirng chan.

Tén signal va thtr
Tén signal
Direction/type ty cua bit Normal signal line
Chan (ditng cho
(nhin tir PC) (ditng cho function
hardware)
software)
kich hoat thong
Control register | bdo guri hoac nhan
1 |-STROBE OC/Pullup
bit O data, O la doc, 1 1a
viét
2 | DO Hai chiéu Data register bit O | bit O chtra data
3 |DI1 Hai chiéu Data register bit 1 | bit 1 chra data
4 |D2 Hai chiéu Data register bit 2 | bit 2 chtra data
5 | D3 Hai chiéu Data register bit 3 | bit 3 chira data
6 |D4 Hai chiéu Data register bit 4 | bit 4 chtra data
7 | D5 Hai chiéu Data register bit 5 | bit 5 chtra data
8 | D6 Hai chiéu Data register bit 6 | bit 6 chtra data
9 | D7 Hai chiéu Data register bit 7 | bit 7 chira data
Pulsed low by
Status register bit .
10 |-ACK Input 6 printer to
acknowledge data
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byte
Rising (usually)
edge causes IRQ if
enabled
. | Kich hoat khi
Status register bit
11 |BUSY Input . Printer dang ban
(Busy)
Status register bit | Kich hoat khi
12 | NOPAPER Input . .
5 printer hét giay
Kich hoat khi
Status register bit
13 | SELECTED Input A printer dang hoat
dong
Kich hoat thong
Control register | bdo data da sin
14 | -AUTOFEED OC/Pullup .
bit 1 sang dé hoc hoac
viét
Status register bit | Kich hoat khi
15 |-ERROR Input ~
3 printer bi 161
Kich hoat dé
Control register ‘
16 | -INITILIZE OC/Pullup bit 2 printer reset lai vi
1t \
tri ban dau
Kich hoat @& danh
Control register . .
17 |-SELECT OC/Pullup bit 3 dau printer nhan
1t
duoc valid address
18 | Ground
Chan (18-25) bd
Ground .
trong, dung tuy y
25 | Ground
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2. Su dung thu vién trong OrCAD
2.1.Str dung thu vién linh kién c6 san trong OrCAD

Cong nay gdom c6 4 duong diéu khién, 5 dudng trang thdi va 8 duong dir
liéu. N6 thuong duoc tim thdy sau mdi mdy PC va c6 hinh dang 1a mot 16 cdm
25 chan, va 1a dau ndi loai female. Ciling c6 loai la dau ndi 25 chan loai male.
Pay c6 thé 1a cong nbi tiép RS-232C va do vdy nén hoan toan khong tuwong
thich.

Cong song song mdi hon duoc tiéu chuan héa dudi chuan IEEE 1284, va
duoc dua ra 1an dau nam 1994. Chuan nay xac dinh 5 phuong thuc hoat dong,
ma nd dugc mo ta nhu sau:

1. Compatibility Mode

2. Nibble Mode

3. Byte Mode

4. EPP Mode

5. ECP Mode

Muc tiéu 1a dé phat hoa trinh diéu khién méi va nhitng thiét bi ma né
tuong thich véi mdi loai khdc nhau, va né ciing twong thich nguoc lai véi chuan
Standard Parallel Port (SPP). Capatibility Mode, Nibble Mode va Byte Mode chi
sir dung cho phan cimg chuan ma c6 gid tri trén nhitng Card cong song song
nguyén thily, trong khi d6i véi cong ECP va cong EPP doi hoi phai thém vao
mot s6 thude tinh phﬁn cung dé c6 thé chay & tbc do nhanh hon, trong khi van
tré vé twong thich véi ché do chuan SPP.

Compatibility Mode hay 1a Centronics Mode ma thuong duoc biét téi thi
thuong chi ¢ thé g dir liéu theo mot hudng ra ma khong thé theo chiéu ngugc
lai, va chi truyén véi toc d6 dic trung 1a khoang 50 Kbyte/gidy nhung ciing c6
khi 18n t6i 150 Kbyte/gidy. Dé nhan dit liéu ching ta can phai thay doi phuong
thirc hoat dong hodc la Nibble Mode hay 1a Byte Mode. Nibble Mode c6 thé
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nhap vio (input) mot nibble (4 bit) theo hudng nguoc lai. Vi du tir thiét bi dén
mdy tinh. Ché do Byte Mode diing cong song song hai chiéu (dugc tim thay trén
mot s6 loai Card) ¢ nét ddc trung 12 vao mét ldc 8 bit, tic 12 truyén mot byte dit

liéu theo hudng nguoc lai.
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Chuwong 3: Lap trinh mirc thap diéu khién

1. Bo vi xir Iy va kién tric ciia hé thong diéu khién
Cong song song c6 kha ning mé rong hay cong song song ning cao sir
dung thém vao mot sé dic tinh phan cing dé phat ra va quan 1y tin hiéu bat tay.
Pé dua mot byte ra mdy in hay bat ctr mot ndi dung gi, dung phwong thirc
Compatility Mode thi chuong trinh yéu cau phai theo cic budc la:
1. Viét mot byte ra Port dit liéu.
2. Kiém tra xem mdy in c6 ban hay khong. Néu mdy in dang ban, né s&
khong chap nhan bat cir mot dir liéu nao giri ra, do d6 bat cir dir lidu nao
giri ra s& bi mat.
3. Pua chén Strobe (chan 1) xuéng thap. Diéu nay nham dé thong bio véi
may in rﬁng dang c6 mot dir li€u trén duong dir li¢u (Data lines: chan 2-
9).
4. Dat chan Strobe 1én cao lai sau khi doi khoang Sus thi dat chan Strobe
xudng thap lai (tré lai bude 3).
Piéu nay s& gidi han toc do ma cong c6 thé hoat dong. Cong ECP va cong
EPP dya vao d6 dé danh dau trén phan cimg d kiém tra xem mdy in c¢6 ban hay
khong. Néu may in ban phat ra tin hiéu hay 12 ¢ danh riéng cho tin hi¢u bat tay.
Piéu nay c6 nghia 12 chi ¢6 mot chi thi vao ra (In/Out) can dé thi hanh dé gia
ting tbc d0. Coéng loai ndy cho phép truyén ra véi tbc do tr 1 dén 2
MegaByte/gidy. Cong ECP ¢6 mot phan thuan loi nita 1a ¢6 thé sir dung kénh
DMA va bo dém FIFO, do vay ma dit liéu truyén ra khong can chi thi vao ra
(In/Out).
2.2.Céc kiéu két ni mach cho linh ki¢n
2.3.Vé& mit so dd mach don gian vai thu vién c6 san
3. Tap lénh Sir dung: S6 hoc, logic, dich chuyén, nhay, ngin xép, thii tuc
3.1.Hiéu chinh vi tri chan linh kién

3.2.Thém/bot chan linh kién
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3.3.Hiéu chinh chirc nang cta cdc chan linh kién
3.4. V& so dd mach phtc tap
4. Tao linh kién méi
4.1.Nhu céu clia viéc tao linh kién méi
4.2.Tao linh kién méi tir linh kién c6 san trong thu vién
4.3.Tao linh kién mdi hoan toan.
5. Tao thu vién méi
5.1.Nhu cAu ctia viéc tao thu vién méi
5.2.C4ch tao thu vién nguoi dung
5.3.Sao luu va str dung lai bg thu vién cho mot Project m&i
4. Thiét ké, thue nghiém va kiém sira: Tap céc cAu lénh dé gidi quyét van
dé diéu khién Lip rap hé thong diéu khién

Cong song song 1a cong thudng duoc sir dung dé giao tiép trong cic dé an
nho. Cong nay cho phép vao téi 9 bit va ra tdi 12 bit vao bat cir thoi diém nao,
do vay yéu cau dong dién cua thiét bi ngoai vi phai rat nho dé thi hanh nhiéu
nhiém vu don gian.

Cong nay gdom c6 4 duong diéu khién, 5 dudng trang thdi va 8 duong dir
liéu. N6 thuong dugc tim thdy sau mdi may PC va c6 hinh dang 12 mot 16 cim
25 chan, va 1a diu ndi loai female. Ciling c6 loai la dau ndi 25 chan loai male.
Pay c6 thé 1a cong ndi tiép RS-232C va do vdy nén hoan toan khong tuwong
thich.

Cong song song méi hon dugc tiéu chuin héa dudi chuan IEEE 1284, va
duoc dua ra 1an dau nam 1994. Chuan nay xac dinh 5 phuong thuc hoat dong,
ma nd dugc mo ta nhu sau:

1. Compatibility Mode

2. Nibble Mode

3. Byte Mode

4. EPP Mode

5. ECP Mode
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Muc tiéu 1a dé phat hoa trinh diéu khién méi va nhitng thiét bi ma né
tuong thich véi mdi loai khac nhau, va né ciing twong thich nguoc lai véi chuan
Standard Parallel Port (SPP). Capatibility Mode, Nibble Mode va Byte Mode chi
sir dung cho phan cimg chuin ma c6 gid tri trén nhitng Card cong song song
nguyén thily, trong khi d6i véi cong ECP va cong EPP doi hoi phai thém vao
mot s6 thude tinh phﬁn cung dé c6 thé chay & tbc do nhanh hon, trong khi van

tré vé twong thich véi ché do chuin SPP.

1.1.Tao danh myuc méi ndi clia cdc chan linh kién

Cong song song 1a céng thuong duoc sir dung dé giao tiép trong céc dé an
nho. Cong nay cho phép vao t&i 9 bit va ra téi 12 bit vao bat cir thoi diém nao,
do vy yéu cau dong dién cta thiét bi ngoai vi phai rat nho dé thi hanh nhiéu
nhi¢m vy don gian.

Cong nay gébm c6 4 dudng diéu khién, 5 dudng trang théi va 8 duong dit
liéu. N6 thuong duoc tim thdy sau mdi mdy PC va c6 hinh dang 1a mot 16 cdm
25 chan, va 1a diu ndi loai female. Ciing c6 loai la dau ndi 25 chan loai male.
Pay c6 thé 1a cong nbi tiép RS-232C va do vdy nén hoan toan khong tuwong
thich.

Cong song song mdi hon duoc tiéu chuan héa dudi chuan IEEE 1284, va
duoc dua ra 1an dau nam 1994. Chuan nay xac dinh 5 phuong thuc hoat dong,
ma nd dugc mo ta nhu sau:

1. Compatibility Mode

2. Nibble Mode

3. Byte Mode

4. EPP Mode

5. ECP Mode

Muc tiéu 1a dé phat hoa trinh diéu khién méi va nhitng thiét bi ma né
tuong thich véi mdi loai khac nhau, va né ciing twong thich nguoc lai véi chuan

Standard Parallel Port (SPP). Capatibility Mode, Nibble Mode va Byte Mode chi
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sir dung cho phan cimg chuan ma c6 gid tri trén nhitng Card cong song song
nguyén thity, trong khi d6i véi cong ECP va cong EPP doi hoi phai thém vao
mot s6 thude tinh phﬁn cung dé c6 thé chay & tbc do nhanh hon, trong khi van
tré vé tuong thich véi ché do chuin SPP.

Compatibility Mode hay 1a Centronics Mode ma thuong dugc biét téi thi
thudng chi ¢ thé giri dit liéu theo mot hudng ra ma khong thé theo chiéu nguoc
lai, va chi truyén véi toc do dic trung 1a khoang 50 Kbyte/gidy nhung ciing ¢
khi 1én t6i 150 Kbyte/gidy. Dé nhan dit liéu ching ta can phai thay ddi phuong
thirc hoat dong hoac 1a Nibble Mode hay 1a Byte Mode. Nibble Mode c6 thé
nhap vio (input) mot nibble (4 bit) theo hudng nguoc lai. Vi du tir thiét bi dén
mdy tinh. Ché d6 Byte Mode diing cng song song hai chiéu (dwoc tim thiy trén
mot s6 loai Card) c6 nét dic trung 12 vio mot ldc 8 bit, tirc 12 truyén mot byte dir
liéu theo hudng nguoc lai.

Cong song song c6 kha ning md rong hay cong song song ning cao sir
dung thém vao mot sé dic tinh phan cing dé phat ra va quan 1y tin hiéu bat tay.
Pé dua mot byte ra mdy in hay bat cir mot ndi dung gi, ding phuong thirc

Compatility Mode thi chwong trinh yéu cau phai theo céc budc la:

e Viét mot byte ra Port dit liéu.

e Kiém tra xem mdy in c6 ban hay khong. Néu mdy in dang ban, né s&
khong chap nhan bat cir mot dir liéu nao gii ra, do d6 bat cir dir lidu nao
giri ra s& bi mat.

e Pua chin Strobe (chin 1) xudng thip. Piéu nay nham dé thong bdo vai
may in rﬁng dang c6 mot dir li€u trén duong di li¢u (Data lines: chan 2-
9).

e Dat chan Strobe 1€n cao lai sau khi doi khoang Sus thi dat chan Strobe
xudng thap lai (tré lai bude 3).

Piéu nay s& gidi han toc do ma cong c6 thé hoat dong. Cong ECP va cong
EPP dya vao d6 dé danh dau trén phan cimg dé kiém tra xem mdy in c6 ban hay

khong. Néu may in ban phat ra tin hiéu hay 12 ¢ danh riéng cho tin hi¢u bat tay.
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Piéu nay c6 nghia 1a chi ¢c6 mot chi thi vao ra (In/Out) can dé thi hanh dé gia
ting tbc d0. Coéng loai ndy cho phép truyén ra véi tbc do tir 1 dén 2
MegaByte/gidy. Cong ECP ¢6 mot phan thuan loi nita 1a ¢6 thé sir dung kénh
DMA va b dém FIFO, do vdy ma dit liéu truyén ra khong can chi thi vao ra

(In/Out).

2. Tao mot ban mach in mai:

2.1.Tao ban mach in tu tap tin *. MNL

V& duong mach in ty dong
Viéc giao tiép duoc thyc hi¢n qua 3 thanh ghi: thanh ghi dir 1i€u, thanh ghi diéu
khién va thanh ghi trang thi. Théng thuong st dung hai dia chi gbc: 378H cho
LPT1 (Line printer 1)

278H cho LPT 2

Mot s6 mdy dung dia chi 03BC.
- Thanh ghi dir liéu c6 dia chi gbc +0,8 bit, nhan dit liéu dé xuit ra ngoai, dir

liéu duoc chét. ..

7 6 5 4 3 2 1 0

Tinhi¢umay | D7 | D6 | DS | D4 | D3 | D2 | D1 | DO

Chan so 9 | 8 | 7] 6 | 5 | 4| 3 | 2

- Thanh ghi trang thai dia chi gbc +1 1a thanh ghi chi doc ding dé nhan tin

hi¢u tir ngoai vao, c6 5 tin hi€u vao.

D7 DO
Busy /ACK | Paper Out | Select | /Error /TRQ X X
11 10 12 13 15

Chd ¥ 1a bit Busy dugc dao, nghia 12 néu chan 11 c6 dién dp +5V thi bit
D7 ctia thanh ghi trang thai mirc logic 0, bit D2 bang 0 khi ¢6 ngit tir /ACK.
- Thanh ghi diéu khién c6 4 duong ra diéu khién, dia chi gbc +2, cdc duong

nay ding cuc thu hé do d6 c6 thé giao tiép 2 chiéu.
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2.2.Lya chon hinh dang chan linh kién tir thu vién c6 san

D7 DO

Cho . Xuong

Cho phép Chon Khoi .
, phép bang Kich
X cong 2 mdy in | dong may
. IRQ qua /Auto /Strobe
chiéu /Select in /Init
ACK Linefeed
17 16 14 1

Cacchan 1, 11, 14 va 17 duogc dao phﬁn cung, bit D6 thanh ghi trang thai

(Chan s6 10) tir 1->0 thi gdy ra ngat IRQ7 néu duoc cho phép bdi D4 cua thanh
ghi diéu khién = 1.

=R kL]

D | 2}

Dragal {3}

Data? {4}

Dyaea3 | )

Draess {6}

Dratad {7}

Dk 8

¥ 1)
154 01 .
T5A 07 o e
EAD: DI
[=A 04 o S
[EA S
154 D& :"};1 f';t
A D7 e 5
Coowol BL 3 - =
1CHY Base o DE
CLE
LA
1YL LAl
Y2142
IY: A3
1Y4 A4
YL Al
T
¥ 143
¥4 a4
L08R, Bae

]

i

DagaT {9

TELEZAE

So d6 thanh ghi dit liéu hai hudng

Mot s mainboard hd tro giao tiép hai chidu qua thanh ghi dit liéu, bit D5

ctia thanh ghi diéu khién bang 1 thi cho phép cdc chan 2...:9 cta thanh ghi dir

li€u c6 chiéu di vao, nghia la c¢6 thé dua tin hi¢u vao cdc chan nay réi doc thanh

chi dit lidu.

C4c chan cua thanh ghi diéu khién c¢6 ngd ra cuc thu hd nén c6 thé nhan

tin hiéu vao néu trudc d6 ta dd nap 8 bit sao cho céc ngd ra ung véi thanh ghi
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nay 1én 1. Do cdc tin hiéu /BUSY, Select, /AF va /Strobe dd duoc dao phan cimng

nén ta thém cic cong dao, logic doch vao phan 4nh ding muc tin hiéu.
2.3.S§1p dat vi tri chan linh kién trén ban mach in
Qud trinh giao tiép voi cong song song ding 2 ché do: ché d6 chuan SPP

va ché do

md rong. Viéc giao ti€p ¢ ché do chuan mo ta nhu sau:

e 13 T
LT 3
12 2 .
p] 74
. i1 L
= =
e T T
C——] ]
(82 22 1 [ = 1
g g
T2 2 s I
o—t21 0 L
o2 0—=10
oo D510
o— 220 o0—=+—0
[} ]
D—;—BEI D%—D
1
r)—l—?lj n%_u
s ]
o8 DLS—D
15 B
o £
= =
g -
o L o— L a
S . — —1ia
—\__'_nl "-H--__'_

- Ghép ndi ding cdp ndi véi hai ddu cuc DB25, giao tiép 4 bit

Chéan Chéan
DO 2 = 15
DI 3= 13
D2 4 - 12
D3 5= 10
D4 6 = 11

ACK 10 <« 5
Busy 11 <& 6
Paperout 12 < 4
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Select13 & 3
Error 15 € 2
GND 25 & 25

- Giao tiép diing cdp ndi 2 dau cdi DB9 hay DB25

Ochdin|25chin|25 chdn|Y chdn
S 5 7 7 5
T 3 2 3 2
RT3 T 4 ol 8
DSE| 1,6 a] 20 4
R 2 3 2 3
CTs & 3 4 T
OTRE 4 20 B 1,86

Truyén bang dudng song song nhanh gap tdm dén muoi lan truyén noi
tiép.
Néu cong song song hai mdy c6 cau hinh ECP thi van toc truyén con

nhanh hon nita, duéi ddy 1a cdp ndi véi cong ECP

Chin Chin| Chin Chén
1 — | 10 15 «— 17

2+9|e>2+9| 14 —= | 11
10 |« | 1 16 — | 12
11 |« | 14 17 — | 15
12 |« | 16 [18+25|<—|18+25
13 |« | 13

3. Hiéu chinh ban mach in:

3.1.Céac cong cu dung cho viéc hi€u chinh ban mach in

Khi truyén di liéu tir mdy tinh ra ngoai vi thi HostAck s€ d6i muc, con

truyén dir liéu tir ngoai vi vao mdy tinh thi PeriphAck d6i mtrc. Trén

tuyén dit liéu c6 thé truyén dir liéu hay 1énh. Néu Host Ack va PeriphAck
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& muc cao 12 truyén dit liéu. Néu mdy tinh gui 1énh, Host Ack mirc thap;
néu ngoai vi guri 1énh, Periph Ack muc thap. 1énh gém 2 loai, néu bit 7
ctia tuyén dit lidu (chan 9) & mirc thap thi 7 bit con lai ding dé cho biét
thong tin vé nén dir liéu. Néu bit 7 & muic cao thi 7 bit con lai 12 dia chi
kénh. Khi truyén dit liéu nén, du tién truyén so 1an 13p lai cua byte dit
lidu, sau d6 truyén byte dit liéu, vi du truyén 25 byte ky tu ‘A’ thi giri
byte 24 (Run length count) sau d6 gui byte ‘A’.

3.2.C4c cong cu dung cho 16p mach in (Layout)

AckReverse R
FerphClk ",
HostAck i
PeriphAck I
Data ><

Truyén dir liéu tu ngoai vi vao mdy tinh

Il LS

Ngoai vi nhan dugc byte 24 trong chu ky 1€nh s€ 1ap lai byte ‘A’ & chu ky
dit liéu 25 1an. Ty s6 nén ti da 64/1.
Pé tang toc do truyén dir lidu, cong ECP ding cdc thanh ghi sip xép kiéu

FIFO va mét s6 thanh ghi phu.
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Piachi Tén Pgc f Ghi
Thanh gbidf ligu (SPP) Ghi
Gdc +0
Bia chi FIFD [ECE) Boac /Ghi
Gdc +1 Thanh gbhi trang thdi (mai mode) Poc /S Ghi
SEc +2 Thanh ghi difu khifn (moimode) Poc / Ghi
Date HFD (mode FIFD cfng song song)|Boc / Ghi
Sdc +400H| Dam FIFO (ECF) Bac /Ghi
Test FIFD (mode Test) Poc S Ghi
Thanh ghi cdu blnb A Eoc fGbi
Gdc +401 H| Thanh ghi edu hinh B Poc S Ghi
Sdc +402 H| Thanh ghi didu £hign md dng Poc / Ghi

Thanh ghi diéu khién mo rong cho phép chon kiéu hoat dong ciia cong

song song. Thanh ghi cdu hinh A va B str dung dé dit c4u hinh ciia cong ECP.

3.3.Tao ban mach in hoan chinh

Khi truyén di liéu tir mdy tinh ra ngoai vi thi HostAck s€& d6i muc, con
truyén dit liéu tir ngoai vi vao mdy tinh thi PeriphAck d6i mirc. Trén
tuyén dit liéu c6 thé truyén dit liéu hay 1énh. Néu Host Ack va PeriphAck
& muc cao 12 truyén dit liéu. Néu mdy tinh gui 1énh, Host Ack mirc thap;
néu ngoai vi giri 1énh, Periph Ack mirc thip. 1énh gom 2 loai, néu bit 7
ctia tuyén dir liéu (chan 9) & muc thap thi 7 bit con lai ding dé cho biét
thong tin vé nén dir liéu. Néu bit 7 & mic cao thi 7 bit con lai 12 dia chi
kénh. Khi truyén dit liéu nén, dau tién truyén s 1an 1ap lai cta byte dit
liéu, sau d6 truyén byte dit liéu, vi du truyén 25 byte ky tu ‘A’ thi giri
byte 24 (Run length count) sau d6 gui byte ‘A’.

4. Tao hinh dang chan linh kién m&i
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4.1.Str dung Library Manager

Khoéng céch truyén dai hon so véi cong song song. Cong ndi tiép truyén
murc 1 tir =3V dén —25V va muic 0 tir +3V dén +25V nén tinh chéng nhiéu cao
hon, cho phép khoang céch truyén

- xa hon.

- Sb day két ndi it, toi thiéu ba day.

- C6 thé ghép v6i duong diy dién thoai, cho phép khoang céch truyén chi

bi gidi han bdi mang téng dai dién thoai.

- C6 thé truyén khong diy dung tia hong ngoai.

- Ghép ndi dé dang véi vi diéu khién hay PLC.

- Cho phép ndi mang.

Cic thiét bi ghép nbi ndi tiép chia 1am hai loai DTE (Data Terminal
Equipment) va DCE (Data Communication Equipment) DCE 1a cdc thiét bi
trung gian nhu modem, con DTE 1a cdc thiét bi nhu mdy tinh, vi diéu khién,
PLC, 1a ngudn tao ra dit lidu hay tiép nhan dir liéu dé xtr Iy. C6 thé ghép ndi
DTE véi DTE hoic DCE, DCE véi DTE hodc DCE. Tin hiéu truyén nbi tiép
theo dang xung chuan RS 232 cua EIA (Electronics Industry Associations), mirc
logic 0 con goi 1a Space gitra +3 va +25V, muc logic 1 con goi 1a Mark, & gitra
-3V va -25V.

4.2.Tao chan linh kién méi tir thu vién c6 san

Nguon cung cap cho mach dic¢u khién
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So d6 day néi ECP

AckReverse p
FPerphClk ",
Hosthck /
Periphack /|
Data ><

Truyén dir liéu tu ngoai vi vao mdy tinh

1l L

Ngoai vi nhan dugc byte 24 trong chu ky 1énh s¢ 1dp lai byte ‘A’ & chu ky
dit liéu 25 1an. Ty sb nén ti da 64/1.
Pé tang téc do truyén dit liéu, cong ECP diing cdc thanh ghi sap xép kiéu

FIFO va mot s6 thanh ghi phu.

4.3.Toa chan linh kién méi hoan toan

Chan cong ECP duoc qui dinh trong bang sau:
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Chin Tin hiéu ECP Hudng Chic nfing
1 HostClk Ra Thip cho bi€t cé dit li€u, canh 1€n diing d€ cai dit liéu ra
2-9 Data 0 -7 Hai chi¢u | Tuyén di li€u hai chi¢u

10 PeriphClk Vio Thh;i"p\cho b,i?é"tfgoa_i_ti c;iin dua dit liéu vio mdy tinh, canh
lén dung dé cii dif li€éu vio
Khi ngoai vi nhin di li€u thilén mic cao. Néu ngoai vi

11 Periph Ack Vio 881 dit liéu thi miic cao bio chu ki di li€u, mifc thi'p bio
chu k¥ 1€nh

12 lAckReverse Vio Khi thd'p ngoai vi chip nhdn truyén dit liéu

13 X —Flag Vio C3 méd tdng

14 HostAck Ra 3 mtc cao bdo chu k¥ dit li€u, & nic thap bdo chu k¥
1&€nh

15 PenphRequest Vio Yéu cdu mdy tinh nhin s§ liéu

16 !/ ReverseRequest Ra Khi ¢ mitc thdp cho bi€t dit liéu nhip vio md y tinh

18 -29 Mass

Khi truyén dit liéu tir mdy tinh ra ngoai vi thi HostAck s& ddi muc, con

truyén dir liéu tir ngoai vi vao mdy tinh thi PeriphAck d6i murc. Trén tuyén dit

liéu c6 thé truyén dir liéu hay 1énh. Néu Host Ack va PeriphAck & muc cao 1a

truyén dit liéu. Néu mdy tinh gti 1énh, Host Ack mirc thip; néu ngoai vi gui

1énh, Periph Ack mirc thap. 1énh gém 2 loai, néu bit 7 cta tuyén dit liéu (chan 9)

& muc thap thi 7 bit con lai ding dé cho biét thong tin vé nén dit liéu. Néu bit 7

& muc cao thi 7 bit con lai 1 dia chi kénh. Khi truyén dit liéu nén, dau tién

truyén s6 1an lip lai cta byte dit liéu, sau d6 truyén byte dit liéu, vi du truyén 25

byte ky tu ‘A’ thi gti byte 24 (Run length count) sau d6 gui byte ‘A’.

Ngudn cung cap cho mach di€u khién
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So d6 day néi ECP

AckReverse p
FPerphClk ",
Hosthck /
Periphack /|

Data ><

1l L

Truyén dir liéu tu ngoai vi vao mdy tinh

Ngoai vi nhan dugc byte 24 trong chu ky 1énh s¢ 1dp lai byte ‘A’ & chu ky
dit liéu 25 1an. Ty sb nén ti da 64/1.

Pé tang téc do truyén dit liéu, cong ECP diing cdc thanh ghi sap xép kiéu

FIFO va mot s6 thanh ghi phu.

Piachi Tén Pogc f Ghi
Thanhghidfrlléu (SFPP) G hi
G8c+0
Bia chi FIFD ( ECF) Poc /Ghi
Goc+ 1 Thanb gbi tmng thdi (mol mode) Eoc fGbi
Sdc +72 Thanh ghi didu khifn (moi moede) Poc / Ghi
Data HED (mode FIFD cfng zong song)|Boc / Ghi
GSdc +400H| Dam FIEO (ECE) Boac /Ghi
Test FIFD (mode Test) Poc S Ghi
Thanh ghi cdu blnb A Eoc fGbi
Gdc +401 H| Thanh ghi edu hinh B Poc S Ghi
Sdc +402 H| Thanh ghi didu £hign md dng Poc / Ghi

Thanh ghi diéu khién mo rong cho phép chon kiéu hoat dong ciia cong

song song. Thanh ghi cdu hinh A va B str dung dé dit c4u hinh ctia cong ECP.
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Hai mdy tinh c6 thé ghép v&i nhau qua cong song song hay cong ndi tiép dé
truyén sd liéu théng qua tién ich Direct Cable Connection cua hé diéu hanh

Windows hay tién ich twong tu ctia phdn mém Norton Commander.

Direct Cable Connection |

1. Select the port pou want to use.

Sernal cable on COM1
Serial cable on COMZ2

Inztall Hew Ports |

MOTE: *'ou must uze the zame type of port on both
computers,

2. Plug in your cable now.

< Back | Mesxt > | Cancel

Giao dién ghép néi hai mdy tinh

- Ghép ndi ding cdp ndi véi hai ddu cuc DB25, giao tiép 4 bit

Chén Chén
DO 2 - 15
DI 3 - 13
D2 4 - 12
D3 5> 10
D4 6 > 11
ACK 10 < 5
Busy 11 <& 6
Paperout 12 < 4
Select13 & 3
Error 15 <& 2

GND 25 <« 25

- Giao tiép dung cdp ndi 2 dau cdi DB9 hay DB25
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9 chdn |25 chin|2% chdn |9 chdn
GHD| 5 ! 7 3
XD 3 2 3 2
RTa| 7 4 3 &
DER| 1,6 &) 20 4
R¥D| 2 3 2 3
CTa| & 3 4 !
DTRE| 4 20 & 1,6

Truyén bang duong song song nhanh gap tdm dén mudi lan truyén nodi

tiép.

Néu cong song song hai mdy c6 cau hinh ECP thi van toc truyén con

nhanh hon nita, duéi ddy 1a cdp ndi véi cong ECP

Chin Chidn| Chin Chén
1 (=10 | 15 |« | 17

2+9e»2+9 14 |—=| 11
10 [« 1 16 | =] 12
11 |« | 14 17 | =] 15
12 |« | 16 (18+23|<—>|18+125
13 |« | 13
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5. Hoan chinh ban mach in.

Khoéng céch truyén dai hon so véi cong song song. Cong ndi tiép truyén
mirc 1 tir =3V dén —25V va muc 0 tir +3V dén +25V nén tinh chéng nhiéu cao
hon, cho phép khoang céch truyén

- xa hon.

- S6 day két ndi it, toi thiéu ba day.

- C6 thé ghép véi duong day dién thoai, cho phép khoang cdch truyén chi

bi gidi han bdi mang téng dai dién thoai.

- C6 thé truyén khong day ding tia hong ngoai.

- Ghép nbi d& dang véi vi diéu khién hay PLC.

- Cho phép ndi mang.

Cic thiét bi ghép ndi ndi tiép chia 1am hai loai DTE (Data Terminal
Equipment) va DCE (Data Communication Equipment) DCE la céc thiét bi
trung gian nhu modem, con DTE la cic thiét bi nhu mdy tinh, vi diéu khién,
PLC, la nguén tao ra dir liéu hay tiép nhan dit liéu dé xu ly. Cé thé ghép ndi
DTE vé6i DTE hodc DCE, DCE véi DTE hodc DCE. Tin hiéu truyén ndi tiép
theo dang xung chuan RS 232 cua EIA (Electronics Industry Associations), mirc
logic 0 con goi 1a Space gitra +3 va +25V, muc logic 1 con goi 1a Mark, & gitta
-3V va-25V.

T DTE tin hiéu dugc truyén gitra hai ddy TXD va GND theo khudn dang

Sau:
10V Mark Mue 1
Muc 0f DD 01 Dz | D3 04 D5 | Da& o7 P | Stop
+10% Space
Start | I Pairly
B bit dii lldu bit

Khi khong truyén dudng diy s& & trang thai Mark, khi bit dau truyén,
xung Start duoc truyén (+10 V) sau d6 1a 8 bit dit liéu, bit DO duoc truyén trudc,
néu bit dir liéu logic O thi dién dp duong day twong tmg 12 +10V, sau céc bit dir
liéu 12 bit kiém tra chin 1¢ roi bit stop & logic 1(-10V), DTE nhan tin hi¢u truyén
nguoc tro lai theo duong RXD. Néu ndi hai DTE véi nhau thi ding so d6 trén.
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Truong hop ndi DTE véi DCE thi chan TXD cua DCE nhan tin hiéu con
chan RXD phit tin hiéu (ndi 1-1).

DTE1 DTEZ2 DTE DCE
RXD RXD RXD RXD

GND GND
a) b)
Cong COM c6 hai dang dau no6i duc D-25 va D-9.
D-25 D-9 Tén tin higu Chiéu ¥ nghia
2 3 |[TD, TXD, truydnd ligu xust Xudt dif ligu nditi€p
3 2 RD, RXD, nhéan dir liéu nhap Nhap dif ligu nditigp
4 7  |RTS, Ragusst to send xust DTE s&n sang trao d&8i dir
ligu
5 8 CTS, Clear to 2end nhap Modem s&n sang trao ddidi
ligu
3] 6 |D3R, Data sct ready nhép Modem sé&n sang k&t ndi
7 5 533G, Signal grourd Mass
2] 1 C D, Carrier detect, phat giac nhép Phat giac cd tin higu trén
sdng mang dudng day
20 4 | DTR, Data termiral Ready xudt DTE sansang k&t ndi
22 9 Rl, Ring Indicator nhép Modem phat gigc tin higu
chudng
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