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(Ban hanh theo Quyét dinh s6: 120/QD-TCDN ngay 25 thdng 02 ndm 2013
cUa TOng cUc trudng TOng cUc day nghé)

TUYEN BO BAN QUYEN:

Tai liéu nay thubc loai sach gido trinh nén cac ngudn thong tin c6 thé

dugc phép ding nguyén ban hodc trich dung cho cdc muc dich vé dao tao val
am khdo.

Moi muc dich khic mang tinh 1&ch lac hodc st dung v&i muc dich ki

nh thi€u lanh manh s& bi nghiém cam.







LOI GIOI THIEU

Po 1u0ng va diéu khi€n mdy tinh 13 gido trinh dugc xay dung trén cO sG dao
tao nghé KV thudt 1ap rdp va stfa chlfa mdy tinh trinh d6 Cao dang nghé.

Ngay nay, trén thé giGi dang dién ra qué trinh hién dai héa trén nhi€u
linh vuc hoat ddng cUa xa hOi loai ngU0i. Mdy tinh néi chung va mdy vi tinh
néi riéng xudt hién khap noi. Ciing v&i nhiing tham s0 truyén thGng khéc nhu
dién ning, thép,..., sU phat trién cla moi dat nudc bay gid dudc xem xét
thong qua mOt tham sO n{ra, s6 mdy tinh trén ddu ngu0i dan. Ciing giOng nhu
cuOc cich mang cong nghi€p, culc cich mang vé mdy tinh dang dan dén
nh(ng thay d6i quan trong trong cach sOng va ngay cd cach suy nghi cla
ching ta. Ngoal sU td mo, ham hi€u biét, cang sOm cang tOt mOi ngUdi phai y
thlc rang n€u khong c6 hi€u biét nhat dinh vé mdy tinh néi riéng va cong
nghé thong tin néi chung thi khé c6 thé hdoa nhap vao cude sOng hi€n dai.

Trong nén codng nghiép héa hi€n dai héa, 1am thé nio d€ cé th€ xay
dung viéc tu dOng héa cic diy truy€n sdn xudt, nhat 1a trong nhitng moi
truOng nguy hi€n cho con ngudi nhu: Sdn xudt 6 td, mdy vi tinh, d0 dién tU
va cdc thi€t bj doi hoi dO chinh xdc cao. PE gidi quyét bai todn nay thi st
dung may tinh vao do 1uOng va di€u khi€n 12 moét gidi phap tOi Uu.

Po 1ludng va di€u khi€n mdy tinh né 12 céi gi, cu thé ra sao, hoat d0ng
nhu th€ ndo thi cudn gido trinh Po 1uOng va di€u khi€n mdy tinh s& gitip
chiing ta phan nao hi€u dugc van dé nay.
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Tel: 04. 38821300
Chd bién: Tri PUc Tam
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MON HOC: PO LUONG VA PIEU KHIEN BANG MAY TiNH
Ma mon hoc: MH40
Vi tri, y nghia, vai tro mén hoc:

- Vi tri:

Moén hoc dugc bo trf sau khi hoc sinh hOc xong mén hoc chung.

HoOc song song cdc mon hoc/ md dun dao tao chuyén nganh.

- Tinh chat:
L3 mdn hoc chuyén mon nghé.
-Y nghia va vai trd cla mon hQc :

La moén hoc bat budc trong nghé S(ta chita, 1ap rap may tinh

Muc tiéu clla mon hoc:
- SUr dung dudgc cic thi€t bi do

- Trinh bay dugc nguyén tac hoat ddng cla cic thiét bj do
- Trinh bay duQc céc sai pham dé€ tranh khi st dung cic thi€t bj do

- Van dung thiét bj do d€ x4c dinh dugc cé4c linh kién dién t(r hdng
- Cé6 y thUc tU gidc, tinh ky ludt cao, tinh than trach nhiém trong hoc tap.
- Binh tinh, tU tin trong cdc cong viéc lién quan di€u khi€n mdy tinh..

Tén chuong muc/bai Thoi lugng
Ma bai ToBg LyA, Thu | Kiem
sO | thuyet C tra
hanh
MH40-01 | MG dau 01 01
MH40-02 | £4¢ khdi niem ve do [uOng va |- 08 06 | 02
dieu khi€n mdy tinh
MH40-03 Giao ti€p qua cOng song song 19 10 08 01
(Parallel)
MHA40-04 Glaq ti€p qua cOng noOi ti€p 17 08 08 01
(Serial)
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BAI MO PAU: TONG QUAN VE PO LUONG
Ma chuong: MH40-01
Muc tiéu:
- Biét du'gc tOng quan vé€ do luong va di€u khién
1. Vai tro cla Do ludng va Pi€u khi€n may tinh.
Muc tiéu:
- Biét duoc vai tro cUa do luong va diéu khi€n mdy tinh

Ngay nay, trén th€ giGi dang di€n ra qu4 trinh tin hoc héa trén nhi€u linh
vUc hoat dOng cUa xa hdi loai ngudi. M4y tinh néi chung va Po 1u0ng va diéu
khi€n mdy tinh néi riéng xudt hién khap noi.

PE thuc hién cong vi€c c6 tich chat nguy hi€m va doi hdi d0 chinh xic
cao nhu diéu khi€n xe ¢, may bay cac tin hi€u giao thong hay di€u khi€n cic
thiét bi trong cdc nha may nhi€t dién.. N€u khong st dung mdy tinh d€ diéu
khi€n mdy méc thuc hién cic cong viéc dé thi khé ma c6 th€ gidi quyét dugc
cdc bai toan d6. Chinh vi vy ngay nay Po 1uOng va di€u khi€n may tinh déng
vai trd quan trong d0i sOng va san xudt hién nay.

Po 1udng gitip chiing ta c6 th€ gidi quyét rat nhi€u bai todn khé doi hoi
dd chinh x4c cao trong cdc nha mdy sdn xudt cong nghiép.

Piéu khi€n mdy tinh c6é th€ gitip ching ta theo ddi, quan sat cdc hoat
dOng tUr xa nhu di€u khién va theo dbi cdc hoat dOng diy truyén trong cdc nha
may, theo d&i va di€u khién céc tin hi€u dén giao thong trong cic thanh pho,
thi tran...hay trong cic linh vuc khéc. ..

Tém 1ai Po 1uOng va diéu khi€n mdy tinh cé vai tro khong thé€ thi€u
trong d0i sOng ciing nhu trong hoat dOng san xudt ngdy nay.

2.Nhiing Ung dung di€u khi€n may tinh.
Muc tiéu:
- Biét du'gc Ung dung cla diéu khi€én mdy tinh

Diéu khi€n bang mdy tinh c¢6 Ung dung rat 16n trong nhi€u linh vuc
nhat 12 trong n€n cdng nghi€p hién dai, va né 1a mOt trong nhling nganh trong
y€u ngay nay.

Céc hé thOng mdy tinh gitip con ngudi trong vi€c tu dOng héa cic day
chuy€n sdn xudt, nhat la trong nhitng méi trudng nguy hi€m cho con ngudi vi
du nhu: san xudt 6t6, may vi tinh, d6 dién tUr va cic thi€t bi doi hdi dO chinh
xac cao khac.

Diéu khi€n mdy tinh c6 thé tu thu thdp thong tin v€ giao thong, va dua
vao cdc thudt todn c6 san phan luGng va di€u khi€n giao thong tu ddng.

Diéu khi€n mdy tinh trong quin su ciing c6 thé tu di€u khién xe c0,
mdy bay, tén 1(fa dan dao trong chi€n tranh d€ tranh tiéu hao sUc ngudi, dOng
thdi d0 tin cdy va chinh x4c 1ai cao hon nhiéu lan.



Diéu khi€n mdy tinh trong y t&€ dugc st dung d€ ho trg céc béc si trong
cdc ca mO, dem 1ai sU chinh x4c cao khi thao tac va dOng thdi 1a su an toan cho
bénh nhan.

Diéu khi€n mdy tinh trong vin phong st dung d€ di€u khi€n mdy in
gitip cho chiing ta c¢6 th€ ré rang in &n cic vin ban mot cach nhanh chéng.

Piéu khi€n mdy tinh ciing c6 th€ gilp ching ta quan sit, luu d{ lai
dugc nhlng hinh anh hay hoat dOng thong qua hé thOng Camera dugc sUr
dung trong cic nha hang, khach san, cic hé thdng ban hang nhu Siéu thi...

CHUONG 1: CAC KHAINIEM VE PO LUONG
VA DPIEU KHIEN MAY TINH
Ma chuong: MH40-02
Muc tiéu:
- Hiéu cau trau giao ti€p mdy tinh v4i thi€t bi ngoai vi.
- Hiéu giao ti€p qua khe ISA va PCL
- Y thlc hoc tap, nghién cltu cao
- Chinh x4c, c8n than, ti mi khi thi€t k& mach giao ti€p qua khe cam.

1. Céac khai niém co ban va di€u khi€n bang may tinh
Muc tiéu:
- Trinh bay duQc c8u triic giao ti€p mdy tinh vOi thi€t bi ngoai vi.
1.1. Pinh nghia va phan loai giao ti€p
Giao ti€p la ti€p xtic gilta cdc cOng clla mdy tinh v&i diy cép cUa thiét
bi ngoai, qua d6 chiing c6 th€ nhan dang va trao dGi d{F li€u vGi nhau.
Giao ti€p dugc phan loai nhu sau:
- Giao ti€p qua khe ISA
- Giao ti€p qua khe PCI
- Giao ti€p qua cOng song song
Giao ti€p qua cOng SPP
Giao ti€p qua cOng EPP
Giao ti€p qua cOng ECP
- Giao ti€p qua cOng n0i ti€p (COM)
1.2. C4c hinh thUc di€éu khi€n bang mdy tinh
C6 hai hinh th'c di€u khién chinh bang mdy tinh
- Dbiéu khién truc ti€p
La cic di€u khién truc ti€p tU may tinh qua c4c thi€t bi ngoai bang cich
k€t noi truc ti€p céc thi€t bi nay v&i may tinh.
- Diéu khién gian ti€p
La céc di€u khi€n khi thi€t bi ngoai va mdy tinh khong k&t ni truc ti€p
vGi nhau, cic thi€t bi ngoai nay dudc di€u khi€n bdi mdy tinh thong qua cic
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phuong tién gidn ti€p. C6 nghia la cdc thi€t bi ngoai va mdy tinh dugc két nOi
vGi nhau thdng qua mOt hé thOGng mang nhu LAN hay Internet.
2. Giao tiép qua khe ISA
Muc tiéu:

- Trinh bay duoc giao ti€p qua khe ISA va PCI.

- Chinh xdc, c8n thén, ti mi khi thiét ké mach giao tiép qua khe cdm.
2.1. SO d6 chén ranh cam ISA

Rinh cam thong dung nhdt 1a rinh cdm ISA (Industry Standard

Architecture) do IBM dua ra ndm 1980 do may 8086 XT (Extender Techology),
sau d6 12 ISA 16 bit cho may AT (Advanced Techology) va tr@ thanh chudn AT
Bus. Hién nay cidc mainboard P4 khong con rinh cam nay tuy nhién vi€c
nghién c(u ranh cam ISA can la can thi€t. Ranh cam ISA c6 mau den trén
mainboard gOm 2 phan, phan dau 62 chan, mOi hang c6 31 chan dung cho trao
d6i dit liéu 8 bit, phan th(r 2 36 chan, mOi hang 18 chan diing h0 trg thém khi
can d{f liéu 16 bit. SO d6 chan ranh cam dugc mo ta nhu hinh bén dudi:

~2 GND JIDCHCK H—
—=—{ RESDRV 07 5
a4 [ 3
e ns =
4 IR0Y DS %
T ns =
35| DREQ2 0 - -MBvCs16 SBHE [—
38 |- - 21 El
s D =11 -10C 516 223 5
a0 g - IRO10 SA22
a1 ] H12v D0 Mg <2 1 Rat Se21
—| GND IOCHRDY 1 23 | 3
1] At =2 IRO13 $A30 [
43 SME'-ﬂE“IHU“ 219 12 55 | IRQ15 SAIS =5
a4 T 13 132 —5 | IRQ14 SAIS 5
a5 15 == G
CE. PJE Z+—| DREQD MEMR g
47 16 —q | -DACKS MBI 3
—&—| DREQ3 A5 1= 79 11
DACKI £14 T30 | OREDS i
E'N EER -DACKS D9
=5—| DREQ A3 g 21 oREOE 5010 |-
—1 -REFSH AlZ 5 321 hacks 5011 -
= SYSCLK A 5 331 15
7 SYs mu 33| DREQ7 $012 g
53 37 =21 v S013 [
—1 IROS A 55 35 s 1
T54 | IR0 e se— -MASTER s014 g
55 24 GHDO 015
- IRD4 AT e
&F 25
%7 | IRQ3 M g COM AT36B
—— -DACK2 e A wa
53 | 27
TC A
59 | 28
ALE A3
B0 | 29
51 | 9V Al T
5 14.3MHZ Al 33
=<1 GND A
CON AT62B

Sau day 12 ¥ nghia van tat cdc tin hi€u cUa rinh cam (dau - G trudc bdo
tin hiéu 12 tich cuc thap).

SA19 + (System Address bus 19 +) | Tuy€n dia chi 20 bit ding truy cap bo
(1/0) nh& 1 Mbyte va ngoai vi. C6 thé dung
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vOi LA23 + LA17 truy cap 16 Mbyte
b6 nhd. Khi truy cap ngoai vi dung 16
bit thap cho phép truy cap 64K dia chi
ngoai vi. O ché d6 doc hay ghi khi
BALE mUc cao, dia chi dugc xuat ra
va dudc cai l1ai & canh xulng cla
BALE. Cdc tin hiéu nay dugc di€u
khi€n DMA nhung ciing c6 th€ dugc
chi€ém béi Card di€u khién gan vio
ranh cam.

LLA23 + LLA17 (Unlatched Address bus
23 + 17)1/0)

Diing cling vGi SA19 + 0 d€ truy cap
16 Mbyte bd nhd, khong dugc cai lai.

AEN (Address Enable) (O)

Cho phép b0 di€u khién DMA chi€ém
tuy€n cUa vi xr 1y khi & mUc cao.

BALE (Buffered Address Latch | Dung d€ cai dia chi LA23 + hay ding
Enable) (O) d€ gidi mi cdc dia chi nay.

CLK (System Clock) (O) Xung nhip 4.77 MHz

SD15 + SDO (System Data) (I/0O) 16 bit d(r liéu

-DACKO + -DACK3, -DACKS + -
DACKY7
(DMA Acknowledge) (O)

0+3 va 5+7 diing thong bdo cho biét vi
xUr 1y chdp nhan DMA khi ¢6 yéu cau
3 cic chan DRQO<DRQ3 va
DRQ5+DRQ7

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

Dung khi ngoai vi yéu cau chiém
tuy€én cla vi xO 1y ISA phuc cho
DMA (Direct Access Memory) d€ trao
d0i thong tin truc ti€p véi b nhd.
DRQ s€ & mUc cao nhat cho dén khi
DACK tuong Ung & mUc thap.

- IOCHCK (I/0 Channel Check) (I)

O mUc cao khi c6 10i, ngoai ra c6 thé
do board ISA di€u khién d€ yéu cau
ngat NMI

—IOCHRDY (I/0 Channel Ready) (I)

Cho phép céc board cham bat vi xUr 1y
ch@ bang cich kéo dudng nay xulng
thap khi dang & chu ky doc viét, lic
d6 vi xUr 1y s€ vao chu ky chd cho dén
khi duOng nay 1én mUc cao.

— IOR (Read) (I/O)

B4o ngoai vi xudt dir liéu ra tuy€n

- IOW (Write) (1/0)

B4o ngoai vi doc dit 1iéu trén tuyén

IRQ9-TRQ12, IRQ14-TRQ15
IRQ3-IRQ7

Tin hiéu vao bao ngoai vi c@n ngat,
IRQ sé& & mUc cao cho dén khi vi xUf
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(Interrupt Requests)

1y chdp nhan bang chuong trinh phuc
vU ngat.

— SMEMR (System Memory Read)
©O)

biéu khi€én b0 nhd dudi 1 MB xuat
d(r liéu ra.

— SMEMW (System Memory Write)
O)

Diéu khién ghi d{ li€u vao b0 nhd
dudi 1 Mbyte

- MEMR (Memory Read) (O)

Dung d€ doc dit liéu tU bd nhG

— MEMW (Memory Write) (O)

Ghi dr liéu vao bO nhd

— REFRESH (Memory Refresh) (I/0)

O mUc thap nhat trong chu ky lam
tudi bO nhd.

OSC (Oscillator) (O)

Xung nhip 14.31818 MHz

RESET DRYV (Reset Drive) (O)

Tin hiéu reset, @ mUc cao khi boot
may

TC (Terminal Count) (O)

Bdo di dém hét trong hoat dbng
DMA.

_ MASTER (I)

Khi board ISA ¢é yéu cau DMA nhdn
duoc DACK, né s€ cho Master mUc
thdp d€ ki€ém sodt cic tuyén.

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

O mUc thap khi truyén d{r liéu 16 bit
v6i bd nhd.

— 10 CS16 (Chip Select 16) (I)

Do ngoai vi diéu khi€n & mUc thap
khi muOn truyén dit 1iéu 16 bit.

— OWS (Zero Wait State) (I)

Do ngoai vi di€éu khi€én & mUc thap
cho bi€t khong can trang théi chd.

— SBHE (System Byte High Enable)

O mUec thap khi truyén byte cao.

2.2. Céc dia chi (Address) mdc dinh cUa mOt sO thi€t bi thong dung trong may

tinh.

Thong qua ranh cam ISA c6 thé truy cap 1024 dia chi ngoai vi tir 000
dén 3FF, trong d6 mo6t sO da s dung cho cdc thi€t bi ¢6 san clla mdy tinh nhu

trong bang sau:

Sau day la cdc dia chi ngoai vi da sU' dung cia mOt mdy Pentium 2 :

000 — 00F | Truy cap b0 nh& truc ti€p (DMA Direct memory access controller)
020 — 021 | Diéu khi€n ngat (OIC Programmable 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 thdi gian thuc (System CMOS/RTC)
081 -083 | DMA
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087 -087 | DMA

089 - 08B | DMA

08F-091 |DMA

0AO0 - 0A1 | PIC

0C0 - OCF | DMA

OF0 — OFF | POng st 1y s6 hoc (Numeric data processor)

168 — 16F | biéu khién dia cUng (Standard IDE/ESDI Hard Disk controller)
170 — 177 | Di€u khién IDE (secondary IDE controller intel 82371 AB/EB)
1FO0 — 1F7 | Diéu khién IDE (Primary IDE controller)

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

208 — 20F | Danh cho Mainboard (Motherboard 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 | biéu khién dia cUng (Standard IDE/ESDI Hard Disk Comtroller)
367 —376 | biéu khién IDE (Secondary IDE controller)

378 —37F | COng 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 (Standard Floppy Disk Controller)

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

3F8 — 3FF | COng truyén thong 1 (COM1)

2.3. C4c ngat (IRQ) mac dinh clia mdt sO thi€t bi thong dung trong mdy tinh.
Cic thiét bi ngoai vi thuOng diung ngat d€ tic dOng d€n CPU yéu cau
lam viéc gi d6 bang cich dua chan IRQ 1én mUc cao. Cdc chan nay thuGng
dugc danh san cho cac thiét bi cu thé.
Cdc ngdt cla mOt mdy Pentium 2

Timer hé thOng

Ban phim

PIC

CO6ng truy€n thong 2

COng truyén thong 1

Card am thanh

Diéu khién 6 dia mém

CO6ng song song (LPT1)

RAM hé thOng va dong ho thOi gian thuc

Nl fo R EN ] No N RV, || (NSNS JUSE I O N R Han)

Modem (Motorola SM56 PIC Speakerphone Modem)
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9 IRQ cho PCI

10 Diéu khién 0 dia clng

(1 biéu khién USB (Intel 8237-1 AB/EB PCI to USB Universal
Host Controller)

11 IRQ cho PCI

12 ChuOt PS/2

13 DOng st 1y s6 hoc

14 biéu khién IDE th( nhat

15 Diéu khién IDE th(f hai

3. Giao ti€p qua khe PCI
3.1. Céc dac diém cla khe cdm PCI

Rinh cdm PCI (Peripheral Component Interconnect) ¢ mau trang trén
mainboard cho phép giao ti€p ngoai vi 32 hay 64 bit van tOc nhanh dén 132
Mbyte/s sp v&i ranh cam ISA 16 bit c6 ban tGc 0 + 5 Mbyte/s.

NhG van téc cao nén rinh PCI thuOng diing cho card ma hinh, sau d6 n6
dugc sU dung dé€ cho céc card khic nhu card mang, modem nOi, Am thanh...
va dan dan cac mainboard dGi m&i khong danh chO cho ranh ISA nita.

Céc hiang nhu Advantech, Data Translation. .. cling da sdn xudt card giao
ti€p ngoai vi cho may tinh dung ranh PCI.

Rinh PCI 64 bit c6 hai hang ti€p di€m, mbi bén 94 ti€p di€m phia A Ia
phia linh kién con phia B 13 phia han. Do tinh chat phUc tap cUa tuy€n va van
tOc tin hi€u 16n nén viéc tu rdp card giao ti€p PCI khé thuc hién ma phdi
dung card chinh hang.

Nim 1998 c4c hing Compaq, Hewlett — Packerd, IBM phOi hgp dua ra
chudn PCI-X (PCI Express) c6 ddc tinh tOt hon.

Tuy€n PCI 32 bit st dung chung 32 duOng dia chi data ADO — 31, pha
dia chi so tin hi€u FRAME# di€u khién, sau d6 12 mOt hay nhi€u pha d{r liéu.
Tuyén PCI 64 bit ding 64 dudng ADO — 63 cho dia chi va d{ liéu.

C6 2 loai tuy€n PCI mUc tin hi€u 5V va mUc tin hiéu 3,3V.

Sau diy 1a md ta cdc tin hiéu cUa PCI:

CLK Xung nhip 33Hz, 66MHz...

RST# Tin hi€u reset

ADO + AD31 Tuyén dia chi khi FRAME# & mUc thap

C/BEO = 3#BUS Cho bi&t loai cUa truy@n df liéu (doc/viét bd

(Command Bytes Enables)

nhd, ngoai vi...)

PAR

Ki€m tra parity clla ADO=+31 va C/BEO=+3

IRDY# (Initiator Ready)

TRDY# (Target ready) Hai dir liéu bat tay gilta bd phét va bd nhan dir
liéu trén tuyén PCI
STOP# Tin hiu target bdo cho initiator € cham dUt giao
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dich, Initiator 1a chU cUa tuy€n (bus master) con
target 12 bus slave. Viéc truyén dit liéu so initiator
bat dau théng qua C/BE va IRDY con target trd 10i
thong qua TRDY# va STOP#.

LOCK# Tin hi€u initiator bdo danh riéng moOt sO dia chi
target.

IDSEL (Initialigation | Tin hiéu chon chip

Devia Select)

DEVSEL# (Device Select) | CUa né trén tuy€n PCI do target di€u khi€n khi n6
thay dia chi cUa né trén tuyén PCI

REQ# Yéu cau diing bus (request)

GNT# Cho bi&t yéu cau

REQ# Pi dugc chap nhan (grant)

PERR# (Parity Error)

SERR# (System Error) Sai hé thOng

INTA#, INTB#, INICH#,
INID#

Céc tin hiéu ngat

SBO# (Snoop Backoff) Dung cho card memory

SDONE (Snoop done)

PRSNT 1 + 2# Cho biét c6 board cam vao slot va cdng xudt tidu
thu cUa board dé.

CLKRUN# (Clock | Cho phép di€u khi€n xung nhip CLK

Running)

MGGEN(66MHz enable) | Cho bi€t xung nhip 33MHz hay 66MHz

AD 32 + 63 32 dudng dia chi va d{t liéu cao trong PCI 64 bit.

C/BE 4 = T# Diing khi truy€n 64 bit k€t hop véi REQ 64# va

ACK 64#, PAR 64

REQ 64# (Request 64 bit
transfer)

ACK 64# (Acknowledge
64 bit transfer)

TCK (Test clock)

TDI (Test data input)
TDO (Test output)
TMS (Test mode Select)
TRST# (Test Reset)

C4c tin hiéu thir
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SO d6 chén ranh cam PCI 64 bit

S5V system environment

3.3V system environment

PINTSideB | sidea |T™[ SideB Side A | Comments
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 (1/0) | 10 Reserved | +3.3V (I/0)
11 | 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 RSTH# 15 Ground RSTH#

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

17 Ground GNT# 17 Ground +3.3V (I/0)
18 REQ# Ground 18 REQ# Ground
19 | +5V (I/0) | Reserved 19 | +3.3V (1/0) | Reserved
20 AD[31] ADI[30] 20 AD[31] AD[30]
21 AD[29] +3.3V 21 AD[29] +3.3V
22 Ground ADJ[28] 22 Ground ADJ[28]
23 AD[27] AD[26] 23 AD[27] AD[26]
24 AD[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 AD[23] +3.3V
28 Ground AD[22] 28 Ground AD[22]
29 AD|[21] AD[20] 29 AD|[21] AD[20]
30 ADI[19] Ground 30 ADI[19] Ground
31 +3.3V AD[18] 31 +3.3V AD[18]
32 AD[17] AD[16] 32 AD[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#
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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 AD[14] +3.3V 45 AD[14] +3.3V

46 Ground AD[13] 46 Ground AD[13]

47 ADI[12] ADI[11] 47 ADI[12] ADI[11]

48 ADI[10] Ground 48 ADI[10] Ground

49 Ground ADI[09] 49 M66EN AD[09]

50 Connector Key 50 Ground Ground S5V key

51 Connector Key 51 Ground Ground 5V key

52 ADI[08] C/BE[O]# | 52 AD[08] C/BE[0]#

53 AD[07] +3.3V 53 AD[07] +3.3V

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

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

56 ADJ[03] Ground 56 ADJ[03] Ground

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

58 AD[01] ADI[00] 58 AD[01] ADI[00]

59 | 45V 1/O) | 45V d/O) | 59 | 3.3V (I/O) | 3.3V (I/0)

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[S5]# | 65 | C/BE[6]# C/BE[S]#

66 | C/BE[4]# | +5V (I/0) | 66 | C/BE[4]# | +3.3V (1/0)

67 Ground PAR 64 67 Ground PAR 64

68 AD[63] AD[62] 68 AD[63] AD[62]

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

70 | +5V (1/0) AD[60] 70 | +3.3V (1/0) ADI[60]

71 AD[59] ADI[58] 71 AD[59] AD[58]

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

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

74 ADI[55] AD[54] 74 AD[55] AD[54]
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75 AD[53] +5V 1/0) | 75 AD[53] +3.3V (I/0)
76 Ground AD[52] 76 Ground AD[52]
77 AD[51] AD[50] 77 AD[51] AD[50]
78 ADI[49] Ground 78 ADI[49] Ground
79 | +5V (I/0) ADI[48] 79 | +3.3V (I/O) AD[48]
80 AD[47] AD[46] 80 AD[47] AD[46]
81 AD[45] Ground 81 AD[45] Ground
82 Ground AD[44] 82 Ground AD[44]
83 AD[43] AD[42] 83 AD[43] AD[42]
84 AD[41] +5V (1/0) | 84 AD[41] +3.3V (I/0)
85 Ground ADJ[40] 85 Ground ADI[40]
86 AD[39] ADI[38] 86 AD[39] ADI[38]
87 AD[37] Ground 87 AD[37] Ground
88 | +5V (I/0) AD[36] 88 | +3.3V (I/0) ADI[36]
89 AD[35] AD[34] 89 AD[35] AD[34]
90 ADJ[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-bit end

3.3. Gidi thiéu thi€t k€& card giao ti€p PCI

Viéc thiét k€ céc card nay tuong d6i don gidn. Do cdc mainboard doi
md&i khong con hd trg tuy€n ISA nén chiing ta phdi chuyén sang s dung
tuy€n PCI bang cdch mua cdc card chuyén dung cUa cdc hing v&i phdn mém
kém theo. Do su phUc tap cUa tuy€n PCI, viéc tu thi€t k& va ché tap card PCI
tuwong d6i khé khin, doi hoi s& dung céc linh kién FPGA c6 mat d0 tich hop
cao, mach in nhi€u 18p va cong nghé dén, ngoai ra vi€c 1ap trinh cho card nay
cting khong phadi dé dang ma phai thdng qua cdc ham Windows APIL Viéc
thi€t k€ sé trd nén dé rang n€u dung cic b PCI development kit ¢6 san. Céc

b0 kit nay gitip tao Ung dung PCI khéc nhau cuing v3i software kém theo.
C&u tric chung Card PCI nhu sau:
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‘ Cac

linh kién khac
Vimach User
- PCI o
Circuit
Controller
Configuration
’ EEPROM
PCIl Bus User Bus
=
HEEE e :

= —

Phan tU chinh trong Card 13 vi mach PCI Controller dung 1am cdu n0i
gita tuy&n PCI va mach ngudi dung, ch€ tao bGi cic hing theo cong nghé
ASIC, vi du nhu PCI9050/9054 cUa PLX Technologies, ispLSI 1032E cUa
Lattice... Phan tU th( 2 121 EEPROM diing d€ cha thong tin v& card phuc vu
cho PnP (Plug and Play) khi kh@i dOng mdy tinh. User Bus gOm tuy€n d{ liéu
16 bit, tuy€n dia chi va tuy€n di€u khi€n dung k&t noi v&i cdc linh kién thong
thudng. Thong qua Development Kit ching ta c6 thé hoc tap cich thi€t k&
card. MOt card tiéu chudn 1a PCI-Proto LAB/PLX-M vi mach (www.pci-
tools.com) hoac card PIKS-161 (www.komcard.com).


http://www.pci-tools.com/
http://www.pci-tools.com/
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CHUONG 2: GIAO TIEP QUA CONG SONG SONG (PARALLEL)
Ma bai: MH40-03

Muc tiéu:
- Trinh bay dugc vé chudn giao ti€p song song.
- Phdn biét dugc su khdc biét gilla cdc dang giao tiép song song SPP,
EPP, ECP.
- Trinh bay dugc cu triic giao ti€p, phUuc vU cho moén hoc ‘Lap trinh
ghép nGi mdy tinh sau nay
- Thuc hién két nGi 2 mdy tinh qua cOng song song
- Y thUc hoc t@p, nghién cUu cao
- Chinh xdc, c8n thdn, ti mi khi thiét k€ mach giao ti€p qua cOng song
song.
1. GiGi thiéu cOng Parallel
Muc tiéu:
- Trinh bay dugc vé chudn giao ti€p song song.

1.1. SO d6 chan

Pa sO cdc mdy vi tinh déu trao d6i thong tin thdng qua cic ngd sau day:
Parallel port, Serial port, USB va Network card. Parallel port 12 mOt phan khong
th€ thi€u trong viéc st dung computer d€ giao ti€p v&i cac thi€t bi dién tlr
khac.

lslssloalos] ||

Dudi day 1a liét ké 25 chan cUa Parallel Port v6i tén goi (Hardware va
software) va th(r t cUa tUng chan.

A Tén signal Direction/typ | Tén sign7a1 V?\l thuf Normal signal line
Chan (dung cho hardware) © W cua bit function
(nhin tu PC) (ditng cho software)
kich hoat thong bao
1 -STROBE OC/Pullup Control register bit 0 | gUi hodc nhan data, 0
1a doc, 1 1a viét
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2 DO Hai chiéu Data register bit 0 bit 0 ch(ra data

3 |DI Hai chiéu Data register bit 1 bit 1 ch(ra data

4 D2 Hai chiéu Data register bit 2 bit 2 ch(a data

5 D3 Hai chiéu Data register bit 3 bit 3 ch(fa data

6 |D4 Hai chiéu Data register bit 4 bit 4 ch(ra data

7 D5 Hai chiéu Data register bit 5 bit 5 ch(a data

8 D6 Hai chiéu Data register bit 6 bit 6 chUra data

9 D7 Hai chiéu Data register bit 7 bit 7 ch(a data
Pulsed low by printer
to acknowledge data

10 | -ACK Input Status register bit 6 byte
Rising (usually) edge
causes IRQ if enabled

11 | BUSY Input Status register bit 7 g;;fllgj Egit (lg:llsl;;mter

12 | NOPAPER Input Status register bit 5 K},C h .IIA(?at khi printer
het giay

13 | SELECTED Input Status register bit 4 Kich hoat k}An printer
dang hoat dOng
Kich hoat thong bio

14 | -AUTOFEED OC/Pullup Control register bit 1 | data da san sang dé
hoc hodc viét

15 | -ERROR Input Status register bit 3 klfilfgihoat khi printer

16 | -INITILIZE OC/Pullup Control register bit 2 Kich hqa t.de, p r1nte1;
reset 1ai vl tri ban dau
Kich hoat d€ d4nh

17 | -SELECT OC/Pullup Control register bit 3 | ddu printer nhan
dugc valid address

18 | Ground

Ground C}A{ﬁn (12\3—25)\b6/

trOng, dung tuy y

25 | Ground

1.2. ChUc ning va hoat dOng

COng song song 1a cOng thuOng dudc si dung d€ giao ti€p trong cic dé
4n nh@. COng nay cho phép vao t&i 9 bit va ra tGi 12 bit vao bat c( thoi di€m
nao, do vay yéu cau dong dién cUa thi€t bi ngoai vi phdi rat nhd d€ thi hanh
nhi€u nhi€m vu don gidn.

COng nay gOm c6 4 duOng di€u khi€n, 5 dudng trang thai va 8 dudng
dir liéu. N6 thudng dugc tim thdy sau mOi mdy PC va c6 hinh dang 1a mot 16
cam 25 chan, va 1a dau nbi loai female. Ciing c6 loai 1a dau ndi 25 chan loai
male. Pay c6 th€ 1a cOng noi ti€p RS-232C va do vay nén hoan toan khong

tuong thich.
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CGng song song m&i hon dugc tiéu chudn héa dudi chuén IEEE 1284,
va dugc dua ra 1an dau nim 1994. Chudn nay xdc dinh 5 phuong thc hoat
dOng, ma né dugc md ta nhuU sau:

1. Compatibility Mode

2. Nibble Mode

3. Byte Mode

4. EPP Mode

5. ECP Mode

Muc tiéu 13 d€ phét hoa trinh di€u khi€n mdi va nhitng thi€t bi ma né
tuong thich véi mOi loai khdc nhau, va né ciing tuong thich ngudc 1ai v6i
chudn Standard Parallel Port (SPP). Capatibility Mode, Nibble Mode va Byte
Mode chi st dung cho phan clng chudn ma cé gia tri trén nhitng Card cOng
song song nguyén thly, trong khi d0i vGi cOng ECP va cOng EPP doi hdi phdi
thém vao mOt sO thuQc tinh phan clng d€ c6 th€ chay & tdc d0 nhanh hon,
trong khi van tr@ v€ tuong thich v4i ch€ dd chuan SPP.

Compatibility Mode hay 13 Centronics Mode ma thudng dugc biét tdi thi
thudng chi c¢6 th€ gUi dif liéu theo mOt hudng ra ma khong th€ theo chi€u
ngUdc 1ai, va chi truyén vi tdc d6 ddc trung 13 khodng 50 Kbyte/gidy nhung
ciing c6 khi 1én tGi 150 Kbyte/gidy. PE nhan d li€u ching ta can phai thay
d0i phuong thlc hoat ddng hodc 1a Nibble Mode hay 1a Byte Mode. Nibble
Mode c6 th€ nhdp vao (input) mOt nibble (4 bit) theo hudng nguagc 1ai. Vi du
tUr thi€t bi dén mdy tinh. Ché d Byte Mode diing cOng song song hai chi€u
(dugc tim thdy trén mOt sO loai Card) c6é nét ddc trung 1a vao mot lic 8 bit,
tUc 12 truy€én moOt byte d{t 1i€u theo hudng nguagc 1ai.

CGOng song song c¢6 khd ning m& rOng hay cOng song song nang cao sUf
dung thém viao mOt s& ddc tinh phan cling d€ phdt ra va qudn 1y tin hiéu bat
tay. DE dua mOt byte ra mdy in hay bat ¢t mdt ndi dung gi, ding phuong
thUc Compatility Mode thi chuong trinh yéu cau phdi theo cic budc la:

1. Viét mOt byte ra Port d(t liéu.

2. Ki€m tra xem mdy in c¢6 ban hay khong. N€u mdy in dang ban, n6 sé&

khong chap nhan bat c* mOt d{f li€u nao gUi ra, do dé bat cr d{f liéu

ndo gUi ra s€ bji mat.

3. bua chan Strobe (chan 1) xuOng thap. Pi€u niay nham dé€ thong béo

vG8i mdy in rang dang c6 mOt d{f liéu trén dudng d{f liéu (Data lines:

chan 2-9).

4. Pat chan Strobe 1én cao 1ai sau khi dgi khodng 5us thi dat chan

Strobe xuOng thap 1ai (trG 1ai budc 3).

Diéu nay sé€ gidi han tOc d6 ma cOng c6 th€ hoat ddng. COng ECP va
cOng EPP dua vao d6 d€ danh dau trén phan cUng d€ ki€m tra xem mady in c6
ban hay khong. Néu mdy in ban phat ra tin hi€u hay 13 d€ danh riéng cho tin
hiéu bat tay. Pi€u niy c6 nghia l1a chi ¢6 mOt chi thi vao ra (In/Out) can d€ thi
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hanh d€ gia ting tOc d0. COng loai nay cho phép truyén ra vGi tOc d0 tUr 1 dén
2 MegaByte/gidy. COng ECP c6 mOt phan thudn 10i nita 1a c¢6 th€ si dung
kénh DMA va b0 dém FIFO, do vay ma d{t liéu truyén ra khong can chi thi
vao ra (In/Out).
2. Cac dac tinh cla cOng Parallel
Muc tiéu:

- Trinh bay duQc cdc ddc tinh cla cOng Parallel
2.1. T6c db

Khodng céch cuc dai gira thiét bi ngoai vi v mdy tinh ghép qua cOng
song song thudng bi han ché. Ly do 12 hién tugng cdm Ung gilta cdc duOng
dan va dién dung ki sinh hinh thanh gilta cic duOng dan c6 th€ 1am bi€n dang
tin hi€éu. Khodng c4ch gidi han cuc dai 12 8m. Thong thudng chi 1,5 dén 2m
vi 1i do an toan d{r li€u. Néu st dung khodng cich ghép ndi trén 3m thi cic
dudng day tin hi€u va duOng diy nOi dat phdi dudc xodn v&i nhau thanh
tUng cap d€ gidm thi€u dnh hudng cla nhi€u. Bién phdp khic st dung cép
det, trén d6 mOi dudng dit liéu dugc dat gilra hai duGng day ndi dat.

TOc d0 truyén dif liéu qua cOng song song phu thuOc vio phan clng
dugc st dung. Trén 1y thuy€t tOc dO c6 thé dat d€n 1Mb/s nhung vGi khodng
cach truyén han ché€ trong pham vi Im. V&i nhi€u muc dich s dung thi
khodng cdch nay hoan toan thda ddng, tuy vay ciing c6 nhitng Ung dung doi
hdi phdi truyén trén khodng cich xa hon. Trong truOng hQp d6 ta phdi nghi
ngay d€én khd niing ghép n0i khac (nhu ghép ndi qua cng RS232).

2.2. Tinh chGng nhi€u

COng song song 1a cOng thuOng dugc si dung d€ giao ti€p trong cic dé
an nhd. COng nay cho phép vao tGi 9 bit va ra tdi 12 bit vio bat c(f thoi di€m
ndo, do vay yéu cau dong dién cla thié€t bj ngoai vi phdi rat nhd d€ thi hanh
nhi€u nhi€m vu don gidn.

COng nay gbm c6 4 dudng di€u khi€n, 5 duOng trang thdi va 8 dudng
dir liéu. N6 thudng dugc tim thdy sau mOi mdy PC va c6 hinh dang 13 mot 16
cam 25 chén, va 1a dau noi loai female. Ciing c6 loai 12 dau ndi 25 chan loai
male. Pay c6 th€ 1a cOng noi ti€p RS-232C va do vay nén hoan toan khong
tuong thich.

COng song song m&i hon dugc tiéu chudn héa dudi chuan IEEE 1284,
va dugc dua ra 1an dau nim 1994. Chudn nay xdc dinh 5 phudng thlc hoat
dOng, ma n6 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 13 d€ phét hoa trinh di€u khi€n mdi va nhiing thi€t bi ma né
tuong thich v&i mOi loai khic nhau, va né ciing tuong thich ngugc 1ai vGi
chudn Standard Parallel Port (SPP). Capatibility Mode, Nibble Mode va Byte
Mode chi st dung cho phan clng chudn ma cé gi4 tri trén nhitng Card cOng
song song nguyén thly, trong khi d0i v&i cGng ECP va cOng EPP doi hdi phai
thém vao mOt sO thuQc tinh phan clng d€ c6 th€ chay & tdc d0 nhanh hon,
trong khi van tr@ vé tuong thich vGi ché d6 chuén SPP.

Compatibility Mode hay 1 Centronics Mode ma thudng dugc biét tGi thi
thudng chi c6 th€ gli d{f liéu theo mbt hudng ra ma khong th€ theo chiéu
ngUoc 1ai, va chi truyén vdi tOc dd dac trung 12 khodng 50 Kbyte/gidy nhung
ciing ¢6 khi 1én tGi 150 Kbyte/gidy. PE nhan d li€u ching ta can phai thay
d0i phuong thlc hoat ddng hodc 1a Nibble Mode hay 13 Byte Mode. Nibble
Mode c6 th€ nhap vao (input) mOt nibble (4 bit) theo hudng nguagc 1ai. Vi du
tUr thi€t bi dén mdy tinh. Ché d6 Byte Mode diing cOng song song hai chi€u
(dugc tim thdy trén mot sO loai Card) cé nét ddc trung 1a vao mOt ldc 8 bit,
tUc 1a truyén mot byte d{t li€u theo huéng ngugc 1ai.

COng song song c6 kha ning m3 rOng hay cOng song song ning cao sUf
dung thém vao mOt s& ddc tinh phan cling d€ phat ra va qudn 1y tin hiéu bat
tay. DE dua mOt byte ra mdy in hay bat c(t m6t ndi dung gi, ding phuong
th(c Compatility Mode thi chuong trinh yéu cau phai theo cdc budc la:

Vi€t mOt byte ra Port d(r li€u.

Ki€m tra xem mdy in c6 ban hay khong. N&€u mdy in dang ban, n6 sé&

khong chap nhan bat c* mOt d{r li€u nao gUi ra, do d6 bat c d{r 1iéu

ndo gUi ra sé bi mat.

Pua chan Strobe (chan 1) xudng thdp. Pi€u nay nham d€ thong bio vGi

mdy in rang dang c6 mOt dr liéu trén dudng d{r liéu (Data lines: chan 2-

9.

Dat chan Strobe 1&n cao 1ai sau khi dgi khodng 5us thi dat chin Strobe

xuOng thap lai (trd 1ai budc 3).

Di€u nay sé€ gidi han tOc d0 ma cOng c6 th€ hoat ddng. COng ECP va
cOng EPP dua vao d6 d€ danh dau trén phan cUng d€ ki€m tra xem mady in c6
ban hay khong. Néu mdy in ban phit ra tin hi€u hay 1a d€ danh riéng cho tin
hiéu bat tay. DPi€u niy c6 nghia 1a chi ¢6 mOt chi thj vao ra (In/Out) can d€ thi
hanh d€ gia ting tOc d6. COng loai nay cho phép truyén ra v&i tOc dd tir 1 dén
2 MegaByte/gidy. COng ECP c6 mOt phan thudn 10i nita 1a c¢6 th€ si dung
kénh DMA va b0 dém FIFO, do vay ma d{t liéu truyén ra khong can chi thi
vao ra (In/Out).

3. Giao ti€p cong SPP
Muc tiéu:
- Trinh bay dugc vé chudn giao ti€p cOng SPP.
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3.1. Bac tinh cUa SPP

COng song song c6 dau nOi 25 chan cdi thudng dung d€ két ndi vGi
mdy in dau ndi Centronics 34 chan. SPP (standard parallel port)
3.2. SO d6 chan clia SPP

Bang sau cho sO d0 chan va y nghia cdc chan cla cOng SPP khi ding
vOi mdy in, ddu nhac “/” c¢6 nghia tich cUc thdp. Vi du, chan 15 1a /Error
hudng vao, n€u chan nay xubng mUc 0 1 ¢6 16i. CHt ddo ghi chlr C6 tlrc 1a tin
hi€u dugc ddo mUc, vi du chan 17 khi dua mUc logic 0 Ung v6i chan nay vao
thanh ghi di€u khié€n thi & chan 17 xudt hién muc 1.

Chin Chkin Tin i€ u
Hudng | Thanh ghi [Dfo

D — I53|Cemiromics SPP

1 1 Stobe YaoRa|Biéu kbifn| O

2 2 Data O Ea Data

3 3 Data 1 Ea Data

4 4 Diata 2 Ea Diata

5 5 Diata 3 Fa Diata

1] 5] Data 4 Fa Data

7 7 Data 5 Ea Data

& a Data 6 Ea Diata

9 E Diata 7 Ea Diata

10 10 FAck Yao [Trangthdi

11 11 Buzy Vao | Trang thdi| Od

12 12 Paper Sut Vao |Trang thdi

13 13 Select Vao |Tmngthdi

14 14 /Auto-Linefeed | Vao/Ra|Bidu khifn| OF

15 a7 fErmor WAoo Trang thdi

5] 31 Amit Yaosfa|Bidu kbifn

17 a6 fSelect Printer |Vao/Fa|Pidu khign| Od
18 -25 19 - 30 hlaszs

3.3. Thanh ghi va dia chi giao ti€p

Viéc giao ti€p dugc thuc hién qua 3 thanh ghi: thanh ghi d{ liéu, thanh
ghi di€u khi€n va thanh ghi trang thdi. Thong thuOng st dung hai dia chi gOc:

378H cho LPT1 (Line printer 1)

278H cho LPT 2

Mot s& mdy dung dia chi 03BC.
- Thanh ghi dit liéu c6 dia chi gbc +0,8 bit, nhan di li€u d€ xudt ra ngoai,

d(rliéu dugc chot. ..
7 6 5 4 3 2 1 0

Tinhi€umdy | D7 | D6 | D5 | D4 | D3 | D2 | DI DO

Chan s0 9 8 7 6 5 4 3 2

- Thanh ghi trang thdi dia chi gbc +1 1a thanh ghi chi doc ding d€ nhdn tin
hiéu tU ngoai vao, ¢6 5 tin hi€u vao.
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D7 DO
Busy /ACK | Paper Out | Select | /Error /TIRQ X X
11 10 12 13 15

Chi y 12 bit Busy dugc ddo, nghia 1a n€u chan 11 c6 dién dp +5V thi bit
D7 cUa thanh ghi trang thai mUc logic 0, bit D2 bang 0 khi c6 ngat tUr /ACK.
- Thanh ghi di€u khi€n c6 4 dudng ra di€u khién, dia chi gbc +2, cdc dudng
nay diing cuc thu hé do d6 c6 thé€ giao ti€p 2 chiéu.

D7 DO
Chophép | STOPPEP | opon may | Khdi dong | 2uOne Kich
X X cOng 2 chiéu IRQ qua in /Select | may in /Init bang /Auto /Strobe
& ACK y Linefeed
17 16 14 1

Céc chan 1, 11, 14 va 17 dugc ddo phan clUng, bit D6 thanh ghi trang
th4i (Chan s6 10) tlr 1->0 thi giy ra ngat IRQ7 n€u dugc cho phép bdi D4 cla
thanh ghi di€u khién = 1.

:3,.:_' :_:::I'u ¥ n] Dtk 4 2}
I.ﬁ'll\. T o )] Datal {3}
Ii.'l. i - o3 02 Doea? 4}
ENE - - &
(58 14 3 03 Dhanad {5
I"‘I". o 3 121 [hanad (&)
I;.-*. I'I;“-\ £ [aa] Dagad {7}
T 4] 0% ek | 4
= o7 07 Dt {3}
Comrol Bl £ A =
ICHW Hase Sl
CLE
LTS
1Yl LAl
172 142
1Y} LA
174 | Ad
21 2Al
Y2 147
L] I43
AE! 1A
[Of. Baese A
] i

Talh244
SO do thanh ghi dir liéu hai hudng

MOt s6 mainboard hb trQ giao ti€p hai chi€u qua thanh ghi dit liéu, bit
D5 cUa thanh ghi di€u khi€n bang 1 thi cho phép cic chan 2...:9 cUa thanh ghi
d{r liéu c6 chi€u di vao, nghia 1a c6 th€ dua tin hi€u vio cic chan nay rOi doc
thanh ghi d{r liéu.

Céc chan cUa thanh ghi di€u khién c6 ngd ra cuc thu hé nén c6 thé nhan
tin hi€u vao néu trudc d6 ta da nap 8 bit sao cho cic ngd ra Ung vGi thanh ghi
nay 1én 1. Do cé4c tin hi€u /BUSY, Select, /AF va /Strobe da dugc ddo phan
cUng nén ta thém cic cOng ddo, logic doc vao phdn anh ding mUc tin hiéu.
3.4. Giao ti€p 1 chi€u

Qua trinh giao ti€p vGi cOng song song ding 2 ché dd: ché dd chudn
SPP va ché d0
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m& rOng. Viéc giao ti€p & ché d0 chudn mo td nhu sau:

13 15 (5

o T8 2
12 2|
11 11 a

o —ng D—%\g 0
o o
o 52 ol EI—ZS o
= - P

& O (S —
ol 8 o o—8lg
oo Ob—10
o ;—QEI D;g o
o

D—;—SEI DLE—D
T R
o

l“—;—aﬂ n;g—n
15 i

o . o
o

e 1
o = o—11la

LS

SO d0 chan két nOi mo td nhu sau:

PC1 PC2
Chitc nang | Chan | Chan Chitc nang
DO 2 15 | ERROR
D1 3 13 SELECT
D2 4 12 PAPER EMPTY
D3 5 10 | ack
D4 0 11 BUSY
BUSY 11 o D4
ACK 10 |5 D3
PAPER EMPTY | 12 4 D2
SELECT 13 3 D1
ERROR. 15 2 DO
GND 25 25 GND
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3.5. Giao ti€p 2 chiéu

Thanh

Al m— TR
" chang-g  D0+D7

ligu

11 Busy
4 Lo

Thanh 0 m
ghi # D5
trang |12 Papear aut _
thal ) # 0S5
13 Selectin
# D4
17 Salect G::d s D3 Dii lidu vao
Thanh L v 8 bit
ghi 1y Init G*;}:: :< . Cac cén
e g NOT
m.é.!l D2 loai cye thu hd
khign — T
14 AF (}Cj
D1
1 Strobe QG
Q # D0 —

Giao ti€p song song hai chi€u qua cOng SPP
Trong mOt sO trudng hQp, cdc chin ra cla thanh ghi khong dung loai cuc thu
h3 ma dung cOt totem chi c6 mOt chi€u xudt, lic dé c6 thé ding bd phan kénh
d€ doc 4 bit d{t 1iéu cao thanh ghi trang thdi, doc hai 1an s& dugc 8 bit d{F
liu.

Trong so dO chan /Strobe dugc ding d€ chon nlra byte thap khi & mUrc 0

tUc 1a bit DO cUa thanh ghi di€u khi€n & mUc 1.

V&i so d0 nay viéc xudt nhap di liéu 8 bit dugc thuc hién nhu sau:

1- Xdc dinh dia chi gdc cOng LPT

2- MuOn xudt d{ li€u, ghi d{t li€u 8 bit vao thanh ghi d{ 1iéu, mudn
xudt nhi€u hon 8 bit c6 th€ dung kém céc tin hiéu Init, Select... bang
céch ghi vao thanh ghi di€u khién byte thich hop.

3- MuOn doc d{I liéu, ghi bit DO=1 vao thanh ghi di€u khién, doc 4 bit
cao cUa thanh ghi trang thai (4 bit thap cla d{ 1iéu vao), k€t hgp hai
lan doc ta dugc 1 byte rOi exclusive OR vGi 88H dé ddo hai bit D7
va D3 (do Busy dao).
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3.6. Minh hoa giao ti€p song song vGi TTL 74LS157

15y
s

4 WCC 3 —
'I’IEILIS!,H—?'I\" 18 E—'D?
1a ACI{*—QET 28 m—'EE
12 PaperDut*—u a3 a8 H—*DE
13 Select #¥— 4% 48 2—'D¢1 8
18 F——[3 | ngd
TALS15T2A E—'DE vAD
a5, n—*D'I
1l = 48 — [0
1 Stmhe‘—w .E."'B -
i

GND
f
Minh hoa giao tiép song song v&i TTL 74LS157

4. Giao ti€p cong EPP
Muc tiéu:
- Phdn biét dugc su khdc biét gilla cdc dang giao tiép song song SPP,
EPP.
4.1. Pac tinh cUa EPP
COng EPP 1a sdn pham lién két cla Intel, Xircom va Zenith, c6 hai
chudn 12 EPP1.7 va EPP1.9, van tOc truy€n tU 500 Kbytes/s d€n 2 Mbytes/s
nh0 su ho trg cla phan cling va kY thudt DMA.
Khi chuy€n cOng song song sang ché d0 EPP (vao muc Setup khi khdi
dOng may tinh d€ dat ch€ d0) cic chan cOng s€ mang tén g0i va ¥ nghia khéc.
4.2. SO d06 chan clUa EPP

Chdn Tén ViofRa Chic ning
1 Ghi MWrite Ea Khi thd'p xudt dif lidu ra
Khicaodocvdo
2-9 Data 0-7 Vio- Ra Tuyén dif ligu hai hudng
10 Mgit Interrupt Vao Mgit d canhlén
11 Chd Wait Vao Diing d€ bdt tay, chu k EPP bt ddu khi
thdp, chdm dift khi cao
12,13, 13 Khéng ding
14 MTiata Strobe Ra Khi & mitc thd p truyén dif ligu
16 IReset Ra Reset, tich circ thdp
17 {Address Strobe Ra Khi & mite thd'p truyén dia chi
18-25 Masgs

COng EPP c6 thém mOt sO thanh ghi nhU trong bang sau:
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Pia chi Tén boc /Ghi

Géc + 0| Thanh ghi dit liéu (SPP) Ghi
Gdéc+ 1| Thanh ghi trang thai (SPP) BPoc
Géc+ 2| Thanh ghi di€u khi€n (SPP)|  Ghi

(Géc + 3| Thanh ghi dia chi (EPP) BPoc / Ghi

Géc + 4| Thanh ghi dit liéu (EPP}  |Poc / Ghi

Géc + 5
Géc+ 6| Ding d€ truyén 16/32 bit

Géc + 7

Ba thanh ghi dau gidng nhu trong SPP. MuOn truyén d{f li€u theo EPP
ta dua d{ li€u vao thanh ghi gOc +4 vi mach logic s€ tao c4c tin hi€u can
thiét.

4.3. K&t nbi hai mdy tinh qua cGng EPP
4.3.1. SO d6 day ndi EPP

Xust Data Ll

Wile / Wrile
Data Sirobe 1 { Dala Strobe Lf

Walt / \ wat /]

Data | 'l Data | K b

'

Dgc Data .

Chan /Write va Data Strobe tich cUc thap chd cho dén khi /Wait 1én mUc
cao bdo bén kia da nhan d{r liéu, sau d6 /Data Strobe va /Write tr& lai mUc cao
két thic truyén.

Khi nhan d{r liéu, dau tién chuong trinh doc thanh ghi gbc +4. Néu
/Write mUc thap thi /Data Strobe s& & mUc thap chd khi /Wait & mUc cao bén
kia bdo da gUi dr li€u tdi, /Data Strobe sé & mUc cao ca dir li€u dugc doc
vao. Chu ky xudt va nhdp d{ li€u ciing giGng nhu chu ky xudt va nhadp dia
chi. ThuOng két hgp dia chi va d{ liéu d€ truy xudt dr liéu tU cic dia chi
ngoai vi khac nhau.

Phan cUng ngoai vi c6 nhiém vu xU 1y cic chan /Write, /Data Strobe,
/Address Strobe dUa vio cdc mach cai hay cho phép va xudt tin hiu /Wait phit
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hgp. Thong qua tin hi€u Interrupt (chan sd 10) ngoai vi s€ tic ddng d€n may
tinh, bit 0 cUa thanh ghi trang théi 13 bit bdo hét thdi gian EPP. N&u trong
khodng 10us dudng /Wait khong tdc dOng khi /Data Strobe hay /Address strobe
tdc dOng thi bit nay s€ dugc dat 1én 1.

4.3.2. Tri€n khai két n0i 2 mdy tinh (laplink)

Hai mdy tinh c6 th€ ghép vGi nhau qua cOng song song hay cOng nOi
ti€p d€ truyén sO liéu thong qua tién ich Direct Cable Connection cUa hé di€u
hanh Windows hay ti€n ich tuong tu cla phdn mém Norton Commander.

Direct Cable Connection x|

1. Select the port you want to uze.

Senal cable on COM1
Serial cable on COMZ

Inztall Hew Forts |

MOTE: ¥'ou must uze the same type of port on bath
computers.

2. Plug in your cable now,

< Back | et » | Cancel |

Giao dién ghép n0i hai mdy tinh
- Ghép nbi dung cip nbi véi hai dau cuc DB25, giao ti€p 4 bit

Chan Chan
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 ti€p dung c4p ndi 2 ddu c4i DB9 hay DB25
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O chdin|25chdn|25 chdn |9 chdn
GHD 5 7 7 5
D 3 2 3 2
RTs 7 4 3 8
DSR| 1,6 s 20 4
RXD 2 3 2 3
Y 8 5 4 7
DTR 4 20 & 1,6

Truy€én bang dudng song song nhanh gép tdim dén mudi 1an truyén noi
tiép.
Né€u cOng song song hai may c6 cdu hinh ECP thi van tOc truyén con

nhanh hon n(ra, dudi day la cap nGi v&i cOng ECP

Chin Chin| Chin Chéin
1 — | 10 15 “— 17

2+9e>2+9| 14 | —=| 11
10 | « 1 16 — 12
11 |« | 14 17 | —=| 15
12 [« | 16 [18+23|<—|18+25
13 |« | 13

5. Giao ti€p cong ECP

Muc tiéu:

- Trinh bay dugc giao ti€p v0i cong ECP.

- Phdn biét dugc su khdc biét gilla cdc dang giao tiép song song SPP,
EPP, ECP.

- Trinh bay dugc c8u triic giao ti€p, phUc vU cho mén hoc ‘ Lap trinh
ghép nGi mdy tinh sau nay

- Thuc hién két ni 2 mdy tinh qua cOng song song

- Chinh xdc, c8n thdn, ti mi khi thiét k€ mach giao ti€p qua cOng song
song.

5.1. Pac tinh cUa ECP

COng ECP dugc phit tri€n béi Hewlett Packard va Microsoft, s dung
phan clng ho trg cho viéc truyén dit li€u nén c6 van tOc truyén nhanh, tuUong
tU cOng EPP. Pdc di€m cla cOng ECP 1a nén d{r liéu khi truyén, cho phép
ting tOc d0 truyén dit liéu. CGng ECP duing 11 thanh ghi t& +0 d€n glc +7 va
gOc +400H dén gOc +420H.



5.2. SO d0 chan cla ECP
Chan cOng ECP dugc qui dinh trong bang sau:
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Chin Tin hiéu ECP Hudng Chdc ning
1 HostClk Ra Thé'p cho bi€t cé dit li€u, canh 1€n diing d€ caidit liéu ra
2-9 Data 0 -7 Hai chié¢u | Tuyén dit liéu hai chiéu

10 PeriphClk Vio Tnl'l;i‘];)‘cho b’i?é"t‘n_goa_iii cziin dua dit liéu vAo mdy tinh, canh
1én diing d€ cii dit li€u vio
Khi ngoai vi nhin di liéu thilén mifc cao. Néu ngoai vi

11 PeriphAck Vio adi dit li€u thi mfc cao bio chu ky dit liéu, mitc thip bd o
chu k¥ lénh

12 fAckReverse Vio Khi thip ngoai vi chip nhdn truyén dir liéu

13 X —FHlag Vio C3 mé tdng

14 HostAck Ra O mic cao bio chu k¥ dit li€u, & mfc thdp bao chu k¥
1€nh

15 PerphRequest Vio Yéu cdu mdy tinh nhan sé liéu

16 f ReverseRequest Ra Khi ¢ mfc thd'p cho bié€t dit li€éu nhdp vd o md y tinh

18 - 29 Mass

Khi truyén d{f liéu tU mdy tinh ra ngoai vi thi HostAck s& d6i mUc, con
truyén d{f liéu tU ngoai vi vio mdy tinh thi PeriphAck dGi mUc. Trén tuy€n dit
liéu c6 th€ truyén d(rli€u hay 1énh. N€u Host Ack va PeriphAck & mUc cao la
truy€n di li€u. N€u mdy tinh gli 1€nh, Host Ack mUc thap; néu ngoai vi gUi
1énh, Periph Ack mUc thdp. 1énh gbm 2 loai, n€u bit 7 cla tuyén dit liu
(chan 9) & mUc thap thi 7 bit con 1ai dung d€ cho biét thong tin v& nén d{r
liéu. Né&u bit 7 & mUc cao thi 7 bit con 1ai 1a dia chi kénh. Khi truyén dit liéu
nén, dau tién truyén sO 1an 13p 1ai cla byte d{t liu, sau dé truyén byte dr
liéu, vi du truy€n 25 byte ky tu ‘A’ thi gl byte 24 (Run length count) sau d6
gUi byte ‘A’.
5.3. K&t ndi 2 may tinh qua cOng ECP
5.3.1. SO d6 day n6i ECP

Reverse Request‘\
AckReverse B
FenphClk ",
HostAck /
FeriphAck /

Data

ﬁr( ~ )

A
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Truyén dir liéu tUr ngoai vi vao mdy tinh
Ngoai vi nhan dugc byte 24 trong chu ky 1€énh sé€ 1ap 1ai byte ‘A’ & chu
Ky dit 1iéu 25 1an. TY s6 nén 5i da 64/1.
PE ting tOc d6 truyén d{r liéu, cOng ECP dung cic thanh ghi sap x€p
ki€u FIFO va mOt sO thanh ghi phu.

Piachi Tén Bgc f Ghi
Thanh ghidiF Ligu (SPF) Ghi
Gdc +0
Bia chi FIFO [ BCF) Boc / Ghi
Gdc + 1 Thanh gbi tmng thdi (moi mode? BPoc fGhi
Sdc + 2 Thanh ghi didu khifn (moimode) Boc /Ghi

Datm HFD (mode FIFD cfng mong zong)|Boc £ Ghi

Gdc +400H| Dam FIFD (ECE) Boc /fGhi
Tezt FIFO [mode Test Boc fGhi
Thanh ghi cdu hinh & Boc FGhi
Gdc +40] H| Thanb ghicdu linh B BEoc £ Ghi
Sdc +402 H| Thanb ghi didy khifn md wng Boc /Ghi

Thanh ghi di€éu khi€n m& rOng cho phép chon ki€u hoat dOng cla cOng
song song. Thanh ghi cdu hinh A va B s dung d€ dat cdu hinh cUa cOng
ECP.

5.3.2. Tri€n khai k€t nGi 2 mdy tinh

Hai mdy tinh c¢6 th€ ghép v&i nhau qua cOng song song hay cOng n0i
ti€p d€ truyén sO li€u thong qua tién ich Direct Cable Connection cla hé di€u
hanh Windows hay ti€n ich tuong tu clla phan mém Norton Commander.

: x|

1. Select the port pou want to use.

Sernal cable on COM1
Sernal cable on COM2

Inztall Mew Ports I

MOTE: *rou must use the zame type of port on both
computers.

2. Plug in your cable now.

¢ Back | Mewut » | Cancel |

Giao dién ghép ndi hai mdy tinh
- Ghép n0i ding cdp nGi v&i hai dadu cuc DB25, giao ti€p 4 bit
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Chan Chan
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 ti€p duing cap nbi 2 dau cdi DBY hay DB25

9 chdn (25 chdn|2% chdn |9 chdn
GND| 5 7 T 5
TXD| 3 2 3 2
RT3| 7 4 5 g
DEE| 1,6 ] 20 4
R¥D| 2 3 2 3
CT3| & 5 4 7
DTR| 4 20 & 1,6

Truyén bang dudng song song nhanh gép tim dén mudi 1an truyén noi
tiép.

Né€u cOng song song hai may cé cdu hinh ECP thi van tOc truyén con
nhanh hon n(ra, dudi day 1a c4p n6i véi cdng ECP
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Chin

Chin

Chén

4

10

15

17

>

2+9

14

11

16

12

14

17

NP A P

15

16

18 +25

L

18 +25

TIT|T|T

15




37

CHUONG 3: GIAO TIEP QUA CONG NOI TIEP (SERIAL)

Ma bai: MH40-04
Muc tiéu:
- Trinh bay dugc vé chudn giao ti€p n0i ti€p.
Trinh bay cdu tric giao ti€p, phuc vu cho mdn hoc ‘Lap trinh ghép nbi
may tinh’ sau nay.
Thuc hién k&t n6i 2 mdy tinh qua cOng n0i ti€p
Y thic hoc tap, nghién c(tu cao
Chinh xdc, c8n than, ti mf khi thuc hién giao ti€p qua cOng noi tiép.

1. Cac dac tinh clia cOng giao ti€p nodi ti€p (COM)
Muc tiéu:
- Trinh bay dugc vé chudn giao ti€p noi tiép.

1.1. Phuong thUc giao ti€p n0i ti€p

COng n0i ti€p trén mdy tinh, thuOng goi 1a cGng COM, dudgc st dung
d€ truy€n di 1i€u hai chiéu gilta may tinh va ngoai vi, ¢6 cic Uu di€m sau:

- Khodng céich truyén dai hon so v&i cOng song song. COng noi tiép
truy€én mUc 1 t& -3V dén -25V va mUc 0 tU +3V dén +25V nén tinh chOng
nhiu cao hon, cho phép khodng céch truyén

- xa hon.

- SO day két n0i it, tOi thi€u ba day.

- C6 th€ ghép vGi dudng diy dién thoai, cho phép khodng céch truyén

chi bi gidi han b3i mang tOng dai dién thoai.

- C6 th€ truyén khong diy dung tia hOng ngoai.

- Ghép n6i dé dang vGi vi di€u khi€n hay PLC.

- Cho phép nOi mang.

Cic thi€t bi ghép nbi nOi ti€p chia 1am hai loai DTE (Data Terminal
Equipment) va DCE (Data Communication Equipment) DCE 1a céac thi€t bi
trung gian nhU modem, con DTE 14 c4c thi€t bj nhu’ mdy tinh, vi di€u khién,
PLC, 12 ngudn tao ra d{t li€u hay ti€p nhan d{¥ liéu d€ xU ly. C6 th€ ghép noi
DTE v6i DTE hodac DCE, DCE véi DTE hodc DCE. Tin hiéu truyén n0i ti€p
theo dang xung chudn RS 232 cUa EIA (Electronics Industry Associations),
mUc logic 0 con goi 1a Space gilta +3 va +25V, mUc logic 1 con goi 1a Mark, &
gilta =3V va -25V.

TU DTE tin hiéu dugc truy€n gilta hai diy TXD va GND theo khudn
dang sau:
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-10V Mark Mie 1
Muc ) DO o1 D2 | D3 D4 D5 D& D7l P Stop
+10V Space
Start | | Pairly
B bit dii liéu kit

Khi khong truyén duOng diy s€ G trang thai Mark, khi bat ddu truyén,
xung Start dugc truyén (+10 V) sau dé 1a 8 bit dit liu, bit DO dugc truyén
truGc, néu bit d{t liéu logic 0 thi dién 4p dudng diy tuong Ung 1a +10V, sau
cdc bit dit liéu 1a bit ki€m tra chan 1& r0i bit stop & logic 1(-10V), DTE nhan
tin hi€u truy€n ngudgc trd 1ai theo dudng RXD. N€u ndi hai DTE v&i nhau thi

dung sO do trén.

Trudng hop n6i DTE v&i DCE thi chan TXD cla DCE nhan tin hiéu
con chan RXD phit tin hi€u (ndi 1-1).

DTE1 DTE2 DTE OCE
TXD >< Txb TXD »| TXD
RxD RXD RXD | RXD

GND GND
a) b)
C6ng COM c6 hai dang dau ndi duc D-25 va D-9.
D-25 D-9 Téntin higu Chiéu ¥ nghta

2 3 |TD, TXD, truy&ndiiligu xu&t Xu&t di ligu ndi tigp

3 2 RD, RXD, nhé&n di ligu nhép Nhép dif ligu néditigp

4 7  |RTS, Request to send xuit DTE san sang trao d8i di

ligu

5 8 T3, Clear to send nhép Modem sén sang trao ddidi

ligu

8 5 |DSR, Data sst ready nhép Modem san séang k&t ndi

7 5 3G, Signal grourd Mazz

8 i CD, Carrier detect, phat gidc nhép Fhat giac cd tin higu trén

80ng mang dudng day

20 4 |DTR, Data termiral Ready xuét DTE sansang k&t ndi

22 9 Rl Ring Indicator nhép Modem phat gigc tin higu

chud ng

1.2. Pac tinh vé tbc d6

COng ndi ti€p RS232 1a mOt giao dién phd bi€n rOng rai nhat. Ngudi ta
con goi cOng nay 1a cGng COM1, con cOng COM2 d€ ty do cho céc Ung dung

khéac.
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GiOng nhu cOng may in cOng COM ciing dudc st dung mOt cach thudn
tién cho vi€c giao ti€p vGi thi€t bi ngoai vi.

Viéc truyén d{t liéu qua cGng COM dugc ti€n hanh theo cich ndi ti€p.
Nghia 12 cdc bit d{ 1iéu dugc truyén di nbi ti€p nhau trén mot dudng dan.
Loai truyén nay c6 khd ning ding cho nhling Ung dung c6 yéu cau truyén
khodng cach 16n hon, bdi vi cic kha niing giy nhi€u 1a nhd ding k€ hon khi
diung mOt cOng song song (cOng mdy in).

COng COM khong phai 1a mOt hé th&ng bus né cho phép dé dang tao ra
lién k€t dudi hinh th(c di€m vdi di€m gilta hai may can trao dGi thong tin v&i
nhau, mOt thanh vién th( ba khong th€ tham gia vao culc trao d6i thong tin
nay.

Phich cAdm COM c6 t6ng cOng 8 dudng dan, chua k€ dén dudng nbi
dat. Trén thuc t€ c6 hai loai phich cam, mOt loai 9 chan va mOt loai 25 chan.
C3 hai loai nay déu c6 chung mot ddc diém.

Viéc truyén df liéu xdy ra G trén hai duOng dan. Qua chin cam ra
TXD mdy tinh g&i d{tli€u clia n6 dén KIT Vi di€u khi€n. Trong khi d6 cc dit
liéu ma mdy tinh nhdn dugc, 1ai dugc dan dén chian RXD cdc tin hiéu khéc
déng vai trd nhu 1a tin hi€u hd trg khi trao doi thong tin, va vi thé khong phai
trong mOi truOng hgp Ung dung déu dung hét.

Vi tin hiéu cOng COM thudng G mlc +12V, -12V nén khong tudng
thich vGi dién 4p TTL nén d€ giao ti€p KIT Vi di€u khi€n 8051 v&i may tinh
qua cOng COM ta phdi qua mOt vi mach bi€n ddi dién dp cho phu hgp véi
mUc TTL, ta chon vi mach MAX232 d€ thuc hién vi€c tuong thich dién ap.

Chinh vi tU — 3V tGi 3V 1a pham vi khong dugc dinh nghia, trong truOng
hop thay d0i gid tri logic tU thap 1én cao hodc tl cao xubng thdp, mot tin hiéu
phdi vugt qua quing qud dd trong mOt thoi gian ngan hdp 1y. Bi€u nay dan
dén viéc phdi han ché€ vé dién dung cUa cic thi€t bi tham gia va cla cd
dudng truyén. TOc dO truyén dan t6i da phu thudc vao chi€u dai cUa day
dan. Pa s6 cdc hé thOng hién nay chi ho trg v6i toc dO 19,2 kBd (chi€u dai
cho phép 30 — 50 m).

1.3. Pac tinh chdng nhi€u

Kha niing chOng nhi€u cla cdc cOng noi ti€p cao.

COng ndi ti€p 12 mOt phan cla PC ngay khi né m&i ra d0i. Vi mbi cOng
COM hodc COMM trong PC 1a mOt cOng noi ti€p khong dOng bd dugc di€u
khién bGi cic UART. MOi cOng COM c6 thé c6 giao di€én RS-232, RS-485
hodc cOng c6 thé d€ danh cho m6t modem trong hodc thiét bi khdc. MOi PC
c6 th€ c6 cac dang khic nhau cUa cic cOng noi ti€p nhu USB, Fire wire, va
I2C nhung ching dung cic giao thUc khdc nhau va yéu cdu céc thanh phan
khéac nhau.

2. Cau triic cong COM
Muc tiéu:



- Trinh bay dugc vé chudn giao ti€p cOng COM.
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2.1. SO d6 chén ki€u cOng DB-9

Chan D-9 Tén tin hiéu Chiéu Y nghia
CD, Carrier detect, phéat A Phat gi4c ¢6 tin hiéu trén
1 o Nhap \ A
giac sOng mang duOng day
2 RD, RXD, nhan d{r liéu Nhdp | Nhap d{tli€u ndi tiép
3 TD, TXD, truyén d{t liéu Xuat | Xuat d{rliéu nbi ti€p
4 DTR, Data terminal Ready | Xudt | DTE san sang két nbi
5 SG, Signal ground Mass
6 DSR, Data set ready Nhap N[A?dem san sang ket
nOi
7 RTS, Request to send Xuat D:FE Asan sang trao doOi
du lieu
CTS, Clear to send A Modem san sang trao
8 Nhap | 461 it liéu
9 RI, Ring Indicator Nhép Mi)dem Aphat gidc tin
hi€u chudng
2.2. SO d0 chan cOng ki€u DB-25
Chéan D-25 Tén tin hi€u Chiéu Y nghia
2 TD, TXD, truy€n d{ liéu Xudt | Xuat d{rliéu n6i ti€p
3 RD, RXD, nhan d{rliéu Nhap | Nhap dit1liéu nGi ti€p
4 RTS, Request to send Xuat D:F EAsan sang trao doi
du lieu
CTS, Clear to send A Modem san sang trao
> Nhap | 46i dit iéu
6 DSR, Data set ready Nhép h/{gdem san sang ket
nOi
7 SG, Signal ground Mass
CD, Carrier detect, phéat A Phat gi4c ¢6 tin hiéu trén
8 . Nhap N N
gidc song mang duOng day
20 DTR, Data terminal Ready Xuat | DTE san sang két n6i
2 RI, Ring Indicator Nhép Modem phédt gidc tin

hiéu chudng
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2.3. SO d6 két ndi cGng COM

DTE DTE

a) khodng edch ngan

Téhig
dai

OTE DCE DCE DTE

b1 khodng cdch ddi

Tin hi€u truy€n nGi ti€p dudi dang céc bit, sO bit trong mOt gidy dugc
g0i 1a baud, van tOc truyén thong dung 1a 300, 600, 1200, 2400, 4800, 9600,
19200... baud. N&u ding van t6¢ 9600 baud va khung truyén 8, E, 2 (8 bit dif
liéu, 1 bit ki€m tra chan, 2 bit stop) thi truyén mOt byte chi€m 12 bit vay mOt
gidy truyén dugc 800 byte, thOi gian truyén 1 bit 12 ~ 0,Imsec. C4c modem ddi
mdi c6 th€ dat tdc d0 56000 baud, tuy nhién cdc vi mach truyén noi ti€p c6
thé dat tbc d0 cao hon dén 115200 baud (vi mach 16550) 230400 baud
(16C650) vi vay cdc modem phdi nén tin hi€u tru@c khi truy€n trén dudng.
Két n6i gilfa mdy tinh (DTE) v modem (DCE) thuc hién theo nguyén tac céc
chan cling tén n6i v4i nhau. Con khi k€t ndi DTE va DTE thuGng dung so do
sau:

Do D25 D25 Do
3 2 O —* RD 3 2
2 3 R D 2 3
5 7 s SG 7 5
4 20 DTR — DTR 20 4
6 5 DSR + EDSFE 8 5
1 8 CD <+ CD 8 1
7 4 RTS — RTS 4 7
8 5 CTS « ECTS 5 8

Khi DTE can truyén d{ 1iéu thi DTR tich cuc dua vé DSR cho biét
phia nhé@n san sang, dua vé& CD cho bi€t dd nhdn dugc séng mang clla modem
do. Hai DTE c6 cung khung truy€n nén RTS va CTS n6i vGi nhau. Déi khi c6
th€ bé dudng nGi DTR v&i DSR va CD.
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Khi két n6i DTE v&i DCE, do van tdc truyén khac nhau, can di€u
khi€n luu 1ugng. C6 hai cich 1a diung phan clng va phan mém. Khi dung
phan cUng st dung hai day RTS va CTS. Néu DTE muOn truyén sé cho RTS
tac dOng, n€u DCE chap nhan s& gbi trd vé CTS va mdy tinh sé& g&i d{r liéu,
néu mdy tinh khong nhan dugc CTS sé khong gbi d{ liéu. Pi€u khién Iuu
lugng bang phan mém dung hai ky tu Xon va Xoff. Khi modem mudOn mdy
tinh ngUng truyén sé g6i di ky tu Xoff (ASCII 19) con khi modem rdnh né sé
g0i ky tu Xon (ASCII 17).

Viéc trao d6i dir liéu clla mdy tinh dudc thuc hién thong qua vi mach
UART (Universal Asynchronous Receiver Transmitter) con v3i vi di€u khién
hay PLC thi ¢6 cdc vi mach chuyén dung hodc dugc tich hgp trong vi xU 1y.
Céc mdy tinh d0i m&i dung cdng nghé ASIC st dung chip da ning lam nhi€u
nhiém vu giao ti€p nGi ti€p, song song, cOng trd choi, di€u khi€n dia, tuy
nhién phan giao ti€p noi ti€p thi€t k€ tuong hop vdi cdc vi mach UART rdi.
C4c loai vi mach UART thuOng gap la 8250, 8250A, 16450, 16550, 16650,
16750, ... 6402.

Cac c6ng noi tiép dugc danh sO COM 1, COM 2, COM 3, COM 4.
Bang sau cho dia chi g6c cGng COM va céc thong tin khac.

Tén |Dia chi gdc|Ngit|Ndichia dia chi
SO 1 3F8 4 0000 ;0400
COM 2 2F8 3 Qooo - 0402
SOM 3 3E8 4 0000 ;0404
COM 4 2E8 3 Qooo - 0406

3. Mach giao ti€p noi ti€p
Muc tiéu:

- Thuc hién két nGi 2 mdy tinh qua cOng n0i ti€p

- Chinh xdc, cdn thdn, tf mi khi thuc hién giao tiép qua cOng noi tiép.
3.1. Mach chuyén dGi RS-232

Van dé giao ti€p gilta PC va vi di€u khién rat quan trong trong cic Ung

dung di€u khi€n, do 1uGng... Ghép nbi qua cOng nbi ti€p RS232 1a mOt trong
nhlng k¥ thudt duoc s& dung rOng rii d€ ghép ndi cac thi€t bi ngoai vi vGi
may tinh. N6 14 mOt chudn giao ti€p ndi ti€p diing dinh dang khong dong b0,
két nOi nhi€u nhat 1a 2 thiét bj , chi€u dai két n6i 16n nhat cho phép d€ ddm
bdo d{r liéu 1a 12.5 dén 25.4m, tOc dO 20kbit/s doi khi 1a tOc dd 115kbit/s v3i
mOt sO thi€t bj dac biét. Y nghia cla chudn truyén thong ndi ti€p nghia 12
trong mOt thGi di€m chi c6 mOt bit dugc gl di doc theo dudng truyén.
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C6 hia phién ban RS232 dugc Iuu hanh trong thdi gian tuong dbi dai la
RS232B va RS232C. Nhung cho d€n nay thi phién ban RS232B cii thi it dugc
dung con RS232C hién van dugc dung va tOn tai thuOng dudc goi la tén
ngan gon la chudn RS232.

Céc may tinh thuOng c6 1 hodc 2 cOng noli ti€p theo chudn RS232C
dugc goi 13 cOng Com. Chiing dugc dung ghép n0i cho chult, modem, thiét bj
do 1udng... Trén main mdy tinh c6 loai 9 chan hodc 1ai 25 chén tuy vao d0i may
va main clla mdy tinh. Viéc thiét k€ giao ti€p vGi cOng RS232 ciing tudng doi
dé dang, dac biét khi chon ché d6 hoat dOng 1a khong dbng b va tc dd
truy€n d{r liéu thap.

+ Kha niing chOng nhi€u cUa cic cGng ndi ti€p cao.

+ Thiét bj ngoai vi c¢6 thé thdo 1ap ngay cd khi mdy tinh dang dugc cép
dién.

+ C4c mach dién don gidn c6 th€ nhan duoc di€én dp ngudn nudi qua
cong noi ti€p.

+ Trong chudn RS232 c¢6 mUc giGi han trén va dudi (logic 0 va 1) 1a +-
12V. Hién nay dang dugc cO dinh tré khang tdi trong pham vi t& 3000 6m -
7000 6m.

+ MUc logic 1 ¢6 dién 4p nam trong khodng -3V dén -12V, mUc logic 0
tUr +-3V dén 12V.

+ TOc d0 truyén nhan d{F li€u cuc dai 1a 100kbps ( ngay nay c6 thé 16n
hon).

+ Céc 16i vao phdi c6 di€én dung nhé hon 2500pF.

+ Trd khéng tai phdi 16n hon 3000 6m nhUng phdi nhd hon 7000 6m.

+ D0 dai cla cdp nbi gilra may tinh va thi€t bi ngoai vi ghép ndi qua
cOng n0i ti€p RS232 khong vuot qua 15m néu chiing ta khong st model.

+ Céc gid trj tOc d6 truyén d{r 1iéu chudn :

50,75,110,750,300,600,1200,2400,4800,9600,19200,28800,38400....5660
0,115200 bps.

< COng RS232 trén PC

Hau hét cic mdy tinh c4 nhan hién nay déu dugc trang bi it nhat 1a 1
cOng Com hay cOng n6i ti€p RS232. SO Iugng cOng Com c6é thé 1én tGi 4 tuy
tUng loai main mdy tinh. Khi d6 cdc cOng Com d6 dugc danh ddu 1a Com 1,
Com 2, Com 3...Trén dé c6 2 loai dau ndi dugc s& dung cho cOng noi ti€p
RS232 loai 9 chan (DB9) hodc 25 chan (DB25). Tuy hai loai dau n6i nay c6
cling song song nhung hai loai ddu ndi nay dudc phan biét bdi cOng duc
(DBY9) va cOng cdi (DB25).

Ta xét sO d6 chan cOng Com 9 chan:
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5 1
//1;— Data carrier detect

BOo——— Data =6t ready
20— Receive data
7 O——— Request to send
30— Transmit data @ )
Bo—— Clear to send
4 01— Data terminal ready
§ o——— Ring indicator

\5:}{ Signal ground

Protective ground 9 6
Trén 13 cic ki hiéu chan va hinh dang clUa cOng DB9
ChUc ning cUa céc chin nhu sau:

+ chan 1 : Data Carrier Detect (DCD) : Phét tin hi€u mang d{r liéu.

+ chan 2: Receive Data (RxD) : Nhan d(r liéu.

+ chan 3 : Transmit Data (TxD) : Truyén d{r liéu.

+ chan 4 : Data Termial Ready (DTR) : Pau cudi d{t liéu san sang dugc
kich hoat b&i bd phan khi muOn truyén dit liéu.

+ chén 5 : Singal Ground ( SG) : Mass cUa tin hi€u.

+ chin 6 : Data Set Ready (DSR) : DU liéu san sang, dugc kich
hoat bGi bO truyén khi né san sang nhan dit liéu.

+ chan 7 : Request to Send : yéu cau gUi, bd truyén dat dudng nay 1én
mUc hoat dOng khi san sang truyén dir liéu.

+ chéin 8 : Clear To Send (CTS) : X6a d€ g(i ,bo nhdn dat dudng nay
1én mUc kich hoat ddng d€ théng bio cho b0 truyén 14 né san sang nhan tin
hiéu.

+ chan 9 : Ring Indicate (RI) : Bdo chudng cho biét 12 bd nhan dang
nhan tin hi€u rung chudng.

Con DB28 bay gi0 hau hét cac main md&i ra d€u khong c6 cOng nay nifa.
Nén toi khong dé cap dén G day.

< Mach chud@n giao RS232 dung IC Max232

Max232 1a IC chuyén dung cho giao ti€p gilta RS232 va thiét bj ngoai
vi. Max232 14 IC cUa hiang Maxim. Pay 1a IC chay 6n dinh va dugc s dung
phG bién trong cdc mach giao ti€p chudn RS232. Gi4 thanh clla Max232 phu
hop (12K hay 10K) va tich hgp trong d6 hai kénh truyén cho chudn RS232.
Dong tin hiéu dugc thi€t k€ cho chudn RS232 . MOi dau truyén ra va cOng
nhan tin hi€u déu dugc bdo v& chOng 1ai su phéng tinh di€n ( hinh nhu la
15KV). Ngoai ra Max232 con dugc thi€t k€ vdi ngubn +5V cung cap nguln
cong suat nho.

Mach giao ti€p nhu sau :



http://hoiquandientu.com/images/stories/vi-dieu-khien/rs232/COM_DB9.png
http://hoiquandientu.com/images/stories/vi-dieu-khien/rs232/COM_DB9_1.jpg
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DAy 12 mach giao ti€p 1 kénh diing Max232. Con giao ti€p 2 kénh thi tUong tu.
Mach nay dugc st dung kha nhi€u trong chudn giao ti€p RS232.
< Mach chudn giao ti€p RS232 dung DS275
DAy ciing 12 IC cUa hang Maxim. DS275 dugc dung trong cdc mach giao
ti€p cla chudn RS232 nhung do né chi 12 ban song cong va ding trong cic
thi€t k€ cong sudt nho.
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Mach giao ti€p khi don gidn. Do bin song cdng nén trong cic Ung dung it
dudc dung.

< Mach chudn giao ti€p RS232 dung transistor
Mach st dung 2 transistor d€ giao ti€p RS232.

0,
;i
3
% 5K R gﬁkﬁ
T
" N RI 66
ACSAT ,
q
—]
P
Toli 5B
T - 1H4143
S 02 R s )
. T2
A d b BLAGT
L oo
03
089 (Female)
_+ C
T {uF-50 1Nd142

3.2. Lap trinh di€u khi€n n0i ti€p don gidn

/* Chuong trinh truy@n noi ti€p ding ngén ngilr C
/* Xuat kY tu nhan dugc ra man hinh va doc ky tU tU ban phim g&i ndi ti€p */
#include <dos.h>

#include <stdio.h>

#include<conio.h>

#define PORT1 0x3F8

/* COM 1 0x3F8 */

/* COM 2 0x2F8 */

/* COM 3 0x3ES8 */

/* COM 4 0x2ES8 */

void main (void)

{

int C;

int ch;

outportb (PORTI + 1, 0); /* Cam ngat Port 1 */

/* Dat cdu hinh PORT 1 */

outportb (PORTT1 + 3, 0x80); /* SET DLAB ON */


http://hoiquandientu.com/images/stories/vi-dieu-khien/rs232/giaotiep_RS232_tran.GIF
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outportb (PORT1 + 0, 0x03); /* Set Baud rate - Divisor Latch Low Byte */
/* Default 0x03 = 38,400 BPS */

/*0x01 = 115,200 BPS */

/* 0x02 = 56,700 BPS */

/* 0x06 = 19,200 BPS */

/* 0x0C = 9,600 BPS */

/* 0x18 = 4,800 BPS */

/* 0x30 = 2,400 BPS */

outportb (PORT1 + 1, 0x00); /* Set Baud rate - Divisor Latch Hight Byte */
outportb (PORTI1 + 3, 0x03); /* 8 Bits, No Parity, 1 Stop Bit */

outportb (PORT1 + 2, 0xC7); /* FIFO Control Register */

outportb (PORTI + 4, 0xOB); /* Turn on DTR, RTS, and OUT?2 */

printf (“\n. Press ESC to quit \n”);

do { ¢ = inportb (PORT1 + 5); /* Xem c6 nhan dugc ky tu khong. */

if (c & 1) {ch = inportb (PORT1);

printf (“%c” ch);} /* Xudt ky tU ra man hinh */

if (kbhit ()) {ch = getch (); /* DOc phim bam */

outportb (PORT1, ch);} /* GGi ky tu */

} while (ch !=27);

}

/* Chuong trinh giao ti€p noi ti€p dung ngat*/
#include <dos.h>

#include <stdio.h>

#include <conio.h>

#define PORT1 0x2ES8

#define INTVECT 0x08 /* Com Port’s IRQ here */
int bufferin = 0;

int bufferout = 0;

char ch;

char buffer [1025];

void interrupt (*oldportlisr) ();

void interrupt PORTITINTO () /* Interrupt Service Routine (IRS) for PORT 1 */
{

int c;

do {c = inportb (PORT1 + 5);

if (c & 1) {buffer [bufferin] = inportb (PORT1);
bufferin++;

if (bufferin == 1024) bufferin = 0;}

} while (c & 1);

outportb (0x20, 0x20);
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}

void main (void)

{

1t c;

outportb (PORTI + 1, 0);

oldportlisr = getvect INTVECT); /* cat vectO ngat cii */
setvect INTVECT, PORT1INT); /* dat vectd ngat mdi */

/¥ COM 1 - 0x0C */

/¥ COM 2 - 0x0B */

/¥ COM 3 - 0x0C */

/¥ COM 4 - 0x0B */

outportb (PORTI + 3, 0x80); /* SET DLAB ON */

outportb (PORT1 + 0, 0x03); /* Set Baud rate - Divisor Latch Low Byte */
/* Default 0x03 = 38,400 BPS */

/* 0x01 = 115,200 BPS */

/* 0x20 = 56,700 BPS */

/* 0x06 = 19,200 BPS */

/* 0x0C = 9,600 BPS */

/* 0x18 = 4,800 BPS */

/* 0x30 = 2,400 BPS */

outportb (PORT1 + 1, 0x00); /* Set Baud rate - Divisor Latch Hight Byte */
outportb (PORTT1 + 3, 0x03); /* 8 Bits, No Parity, 1 Stop Bit */
outportb (PORT1 + 2, 0xC7); /* FIFO Control Register */
outportb (PORTT1 + 4, 0xOB); /* Turn on DTR, RTS, and OUT2 */
outportb (0x21, (inportb (0x21) & OxF7)); /* Set Programmable Interrupt
Controller */

/¥ COM 1 (IRQ4) - OXEF */

/¥ COM 2 (IRQ3) - 0xF7 */

/¥ COM 3 (IRQ4) - OxEF */

/¥ COM 4 (IRQ3) - OxF7 */

outportb (PORTI + 1, 0x01); /* Ngét khi thu */

printf (“n Press ESC to quit \n”);

do {

if (bufferin ! == bufferout) {ch = buffer [bufferout];
bufferout++;

if (bufferout == 1024) bufferout = 0;

printf (“%C”, ch);}

if (kbhit ()) {c = getch ();

outportb (PORT 1, ¢);}

} while (c ! = 27);

outportb (PORT 1 + 1, 0); /* Turn off interrupts - Port 1 */
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outportb (0x21, (inportb (0x21) ? 0x08)); /*MASK IRQ using PIC */
/* COM 1 (IRQ4) - 0x10 */

/¥ COM 2 (IRQ3) - 0x08 */

/* COM 3 (IRQ4) - 0x10 */

/¥ COM 4 (IRQ3) - 0x08 */

setvect (INTVECT, oldport 1 isr); /* hdi phuc vectO ngat cii */

}

3.3. Gidi thiéu mach chuyén AD qua cOng n0i ti€p
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Chuyén d6i AD diing cOng noi tiép 9600, 8, E, 1
Chuong trinh sau viét béng ngdn ng(lt C minh hoa hoat ddng clla mach.
/* Chuong trinh d8i AD néi ti€p */
#include <dos.h>
#include <stdio.h>
#include <conio.h>
#define PORT1 0x3F8
#define INTVECT 0x0C
int bufferin = 0;
int bufferout = 0;
unsigned char ch;
char buffer [1025];
void interrupt (*oldportlisr) ();



50

void interrupt PORTI1INT /*IRS cho PORT1 */

{

nt c;

do {c = inportb(PORT1 +5);

if (c & 1) {buffer[bufferin] = inportb(PORT1);

bufferin++;

if (bufferin == 1024) {bufferin = 0;}}

} while (¢ & 1);

outportb (0x10, 0x20);

}

void main (void)

{

int c;

outportb (PORT1 + 1, 0); /* Cam ngat port 1 */
oldportlisr = getvect (INTVECT);

setvect INTVECT, PORT1INT);

/¥*PORT 1 - Bat ché d0*/

outportb (PORT1 + 3, 0x80); /* SET DLAB ON */
outportb (PORT1 + 0, 0x0C); /* dat Baud rate 9600 BPS */
outportb (PORTI1 + 1, 0x00);

outportb (PORT1 + 3, 0x03); /* 8 bits, No Parity, 1 Stop Bit */
outportb (PORTI1 + 2, 0xC7); /*FIFO Control Register*/
outportb (PORT1 + 4, 0xOB); /*Cho DTR, RTS, va OUT2 ON*/
outportb (0x21, (inportb (0x21) & OXEF);

outportb (PORT1 + 1, 0x01); /* Interrupt khi nhan data */
printf (“n\chuong trinh d6i ADC n0i ti€p. Nhan ESC d€ thoit \n”);
do {

if (bufferin ! == bufferout) {ch = buffer[bufferout];
bufferout++;

if (bufferout == 1024) {bufferout = 0;}

print(“%u\n”, ch);

printf(“%f volts\n”, (float) ch/256%*5);}

if (kbhit () {c = getch();

outportb(PORT]I, ¢);}

} while (c !=27);

outportb (PORTI + 1, 0);

outportb (0x21, (inportb (0x21) ? 0x20));

setvect (INTVECT, oldportlisr);

}



51



52

TAI LIEU THAM KHAO
- TS Nguyén blc Thanh. Po Udng va Di€u khi€n bang mdy tinh. NXB: PH
HCM. Nim 2006
- Ngb Dién Tap. Po ludng va Piéu khién bang Mdy tinh. NXB : Khoa hoc va
KY Thuat Ha N6i.



	LỜI GIỚI THIỆU
	MỤC LỤC
	Mã chương: MH40-01
	CHƯƠNG 1: CÁC KHÁI NIỆM VỀ ĐO LƯỜNG
	VÀ ĐIỀU KHIỂN MÁY TÍNH
	Mã chương: MH40-02
	1. Các khái niệm cơ bản và điều khiển bằng máy tính
	1.1. Định nghĩa và phân loại giao tiếp
	1.2. Các hình thức điều khiển bằng máy tính

	2. Giao tiếp qua khe ISA
	2.1. Sơ đồ chân rãnh cắm ISA
	2.2. Các địa chỉ (Address) mặc định của một số thiết bị thông dụng trong máy tính.
	2.3. Các ngắt (IRQ) mặc định của một số thiết bị thông dụng trong máy tính.

	3. Giao tiếp qua khe PCI
	3.1. Các đặc điểm của khe cắm PCI
	3.2. Sơ đồ chân khe cắm PCI
	3.3. Giới thiệu thiết kế card giao tiếp PCI


	CHƯƠNG 2: GIAO TIẾP QUA CỔNG SONG SONG (PARALLEL)
	1. Giới thiệu cổng Parallel
	1.1. Sơ đồ chân
	1.2. Chức năng và hoạt động

	2. Các đặc tính của cổng Parallel
	2.1. Tốc độ
	2.2. Tính chống nhiễu

	3. Giao tiếp cổng SPP
	3.1. Đặc tính của SPP
	3.2. Sơ đồ chân của SPP
	3.3. Thanh ghi và địa chỉ giao tiếp
	3.4. Giao tiếp 1 chiều
	3.5. Giao tiếp 2 chiều
	3.6. Minh họa giao tiếp song song với TTL 74LS157

	4. Giao tiếp cổng EPP
	4.1. Đặc tính của EPP
	4.3. Kết nối hai máy tính qua cổng EPP
	4.3.1. Sơ đồ dây nối EPP
	4.3.2. Triển khai kết nối 2 máy tính (laplink)


	5. Giao tiếp cổng ECP
	5.1. Đặc tính của ECP
	5.2. Sơ đồ chân của ECP
	5.3. Kết nối 2 máy tính qua cổng ECP
	5.3.1. Sơ đồ dây nối ECP
	5.3.2. Triển khai kết nối 2 máy tính



	CHƯƠNG 3: GIAO TIẾP QUA CỔNG NỐI TIẾP (SERIAL)
	1. Các đặc tính của cổng giao tiếp nối tiếp (COM)
	1.1. Phương thức giao tiếp nối tiếp
	1.2. Đặc tính về tốc độ
	1.3. Đặc tính chống nhiễu

	2. Cấu trúc cổng COM
	2.1. Sơ đồ chân kiểu cổng DB-9
	2.2. Sơ đồ chân cổng kiểu DB-25
	2.3. Sơ đồ kết nối cổng COM

	3. Mạch giao tiếp nối tiếp
	3.1. Mạch chuyển đổi RS-232
	3.2. Lập trình điều khiển nối tiếp đơn giản
	3.3. Giới thiệu mạch chuyển AD qua cổng nối tiếp


	TÀI LIỆU THAM KHẢO

