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Chuong I
Tong quan vé mdy tinh, thiét bi ngoai ciia mdy tinh
va cdac phwong phap trao doi, bien doi dir liéu

1.1. May tinh va cc thanh phan cAu thanh
1.1.1. Hé vi xtr Iy kinh dién
- B vi xir 1y 1a 1 thanh phan khong thé thiéu duoc dé xay dung cac hé thong tinh
toan xu 1y, nhung chi riéng bd vi xtr 1y thi chua di1, né con phai dugc két hop véi cac
thanh phan khac nhu bd nhd va thiét bi ngoai vi méi tao nén hé vi xir Iy.
- Hinh 1.1 14 so dd tong quat cta hé vi xtr 1y kinh dién duoc ap dung cho cac hé
tinh toan nho va cic may tinh thé hé dau.
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Cbus
Hinh 1.1 Hé vi xir Iy kinh dién
e CPU - Bo xtr Iy trung tAm (Central Processing Unit): B6 ndo ctia may tinh gom
cac mach vi dién tir co do tich hop rat cao (hang triéu tranzito trong 1 chip). N6 gom
c6 cac phan:
+ CU (Control Unit - Khéi diéu khién c6 chirc ning): doc ma 1énh dudi dang tap

hop céc bit 0/1 tir cac 6 nhd trong bo nhd. Giai mé cac 1énh thanh diy cac xung diéu
khién dé diéu khién cac khdi khac thyc hién nhu diéu khién ALU, diéu khién ra ngoai

CPU,

+ ALU (Arithmetic Logic Unit - Khdi tinh toan sé hoc va logic): T6 hop cac mach
logic dién tir phtrc tap cho phép thuc hi¢n cac thao tac trén cac thanh ghi nhu +, -, *, /,
AND, OR, NOT...

+ Cac thanh ghi (Registers):

Mot CPU c6 thé c6 nhiéu thanh ghi: Thanh ghi gdm nhitng phan tir nhé thit nhé)
lién hé véi nhau 1 cach hop 1y, c6 thé luu giit duoc 1 trong 2 trang thai thong tin (0
hodc 1). Thanh ghi thuc chat 1a 1 bd nhd duoc ciy ngay trong CPU. Vi tdc do truy cap
céc thanh ghi nhanh hon 14 véi bd nhé chinh RAM nén n6 duoc dung dé luu trir cac
dir liéu tam thoi cho cac qua trinh tinh todn, xur Iy cua CPU. CPU 808 c6 14 thanh ghi.
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- Cac thanh ghi doan 16 bit (8 bit phan thap va 8 bit phan cao):

CS: Code Segment Thanh ghi doan ma

DS: Data Segment Thanh ghi doan dir 1i¢u

SS: Stack Segment Thanh ghi doan Stack

ES: extra Segment Thanh ghi doan dir liéu mo rong

Noi dung cac thanh ghi doan chi ra dia chi dau (segment) cua 4 doan trdm bd nhd
(dia chi co s&). Pia chi ctia cac 6 nhd nam trong doan tinh dugc bang cach cong thém
vao dia chi co so 1 gid tri goi 1a dia chi 1éch (offset)

- Thanh ghi con tré 1énh IP (bd dém chuong trinh) chira dia chi cia 1énh sat thuc
hién: Cac chuong trinh may tinh 14 tdp hop cua cac 1énh. CPU s& ly ting 1énh ra dé
chay. Pé diéu khién chinh x4c viéc thuc hién nay can ¢6 md bd dém chuong trinh- do6
chinh 14 IP. Thanh ghi con tro 1énh IP két hop véi thanh ghi CS chi ra dia chi day du
cua lénh Sép thuc hién 1a CS:IP.

- Céc thanh ghi dir liéu: AX, BX, CX, DX. Chiing c6 do dai 16 bit gdm 8 bit phan
thap va 8 bit phan cao (AX=AH+AL, BX=BH+BL, CX=CH+CL DX-DH+DL).

- Céc thanh ghi con trd, chi sb 16 bit: SP, BP, SI, DI.

- Thanh ghi c& 16 bit sir dung 9 bit cho phép biét trang thai hoat dong cua CPU va
diéu khién cho phép hay khong cho phép ngit ngoai loai che dugc.

Pé xem cdc thanh ghi hoat dong ra sao la c¢é thé ding chwong trinh debug véi lénh
T (Chay tung buoc) va lénh R (xem cac thanh ghi).
Chang han: C:\debugfile.exe

Ta ciing cé thé dimg 1 chwong trinh Pascal don gidn sau dé xem hoat dong cia cdc
thanh ghi:

begin
Repeat
asm
xor ax,ax
moy al, 1
add Al 5
sub al 3

end;
until keypressed
end.
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an Alt+D ro6i vao muc Registers. Sau dé dn nha phim F7 d@é chay chwong trinh va xem
cdc thanh ghi trong CPU dang hoat dong ra sao. Tw may 386 cac thanh ghi da nang
va thanh ghi co ¢6 do 16n gdp déi (32 bit), cdac thanh ghi doan (4 thanh ghi) dé 1ém
van la 16 bit.

e BO nhé - Memory: Gom c6 hai loai

- ROM: Vi mach nhd ROM chtra cac chuong trinh va sb lidu ¢d dinh, khong bi mat khi
ngat dién cung cap. Trong mot hé vi xtr 1y, cac chuong trinh khoi dong hé thong, cac
chuong trinh vao/ra co sé va c6 thé ca mot sd chuwong trinh ing dung cy thé dugc chira
trong ROM.

- RAM: Vi mach nhd RAM khi ngét dién nguén nudi s& bi mat ndi dung luu trit. RAM
c6 thé luu gitt mot phan chuong trinh hé thong, mot sd sb lidu ctia hé thong, cac
chuong trinh tng dung, cac két qua trung gian ctia qua trinh tinh toan, xir 1y.

e Khéi phdi ghép vao/ra (I/0): Pay 1a khéi phuc vu giao tiép giita cac thiét bi ngoai va
hé trung tim (hé trung tdm bao gom CPU + M). Céc thiét bi ngoai co thé 1a thiét bi
vao hodc thiét bi ra. Thiét bi vao vi du nhu phim diéu khién dé thay d6i thong sb
chuong trinh, diéu khién hoat dong cta hé vi xir 1y. Thiét bj ra nhu cac thiét bi hién thi:
LED 7seg, LCD (vdi cdc hé vi xir Iy nhd), man hinh (véi mdy tinh PC). Do dic diém
hoat dong cua thiét bi ngoai va h¢ trung tdm co6 sy khac nhau vé toc do 1am viée, murc
vat 1y, phuong thirc 1am viéc nén mot sb truong hop (nhu véi may tinh PC) can c6 bo
phdi ghép dém, dam bao cho cac khdi thiét bi ngoai giao tiép dwoc véi hé trung tam.
B0 ghép giita bus hé théng va thiét bi ngoai goi 1a cong. Mdi cong c6 mot dia chi xac
dinh.

e HE théng bus: La tap hop cac duong day dan ghép ndi cac chén dia chi, dit liéu, cac
chan tin hiéu diéu khién cua 3 khdi da néu trén.

- Abus: Noi cac duong day dia chi cia CPU véi 2 khdi M va 1/0. Kha ning phéan biét
dia chi cia CPU phuy thudc s6 chan dia chi ctia nd. S nay co thé 1a 16, 20, 24, 36 chan.
Chi c6 CPU moi c6 kha ndng phat ra tin hi¢u dia chi.

- Dbus: Dung dé van chuyén dir li¢u. BJ rong cua no 8, 16, 32, 64 bit. Dbus ¢6 tinh 2
chiéu. Céc phﬁn ttr c6 dau ra ndi théng véi bus dit liéu déu phai dugc trang bi daura 3
trang thai dé c6 thé lam viéc binh thudng v6i bus nay.

- Cbus: Gom nhiéu duong day tin hiéu khac nhau. Mdi tin hiéu c6 1 chiéu xac dinh.
Cac tin hiéu trén Cbus bao g6m cac tin hiéu diéu khién tr CPU nhu dut doc viét tin
hiu trang thai ttr bd nho, thiét bi ngoai vi bdo cho CPU nhu INTR, HOLD...

e Hoat dong ctia hé: Dir liéu dugc dua vao h¢ xur Iy cé thé tir cac thiét bi nho ngoai
hoic truc tiép qua cong vao dua vao RAM. Chuong trinh xir 1y ¢6 thé 1a chuong trinh
da nap san trong ROM hoidc dugc nap tr bd nhé ngoai vao RAM. CPU thyc hién
chuong trinh theo chu trinh:
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+ Lay lénh
+ Giai ma 1énh
+ Diéu khién thyuc hién 1énh

Trong qua trinh thyc hién néu c6 tac dong ngat hodc yéu ciu DMA CPU s& dép tng
cac yéu cu nay sau d6 lai quay trd lai chu trinh hoat dong chinh.

1.1.2. May tinh PC hién nay

Pentium 4
socket478
B-CPU
AGP 66MHz 400MHz t
—_— 133MHz 4
P [l ﬂ 66MHz SDRAM
82845 | g 1OOMHz
66MHz
‘ 33MHz
E_\ ——————— 14.318MHz
7___ “ BIOS j_—’ Game port
33MHz
Ilggé <> Floppy
| ITE
14 ? ‘ 8702 P LPT port
5L PS/2 port
i AC97 Rt L COM port
ATA 33/66/100

Hinh 1.2. So @6 khéi may tinh PC hién nay

May tinh PC hién dai ngay nay gém cac thanh phan dugc ndi véi nhau qua cac
chipset (Vi du trén hinh 1.2). Kién tric nay nham thuc hién muc dich phan chia cac
cau thanh c6 tc do lam viée twong dwong nhau vao cung mot nhoém nham khai thac
triét dé kha ning hoat dong ctia CPU va cac thanh phan c4u thanh trong hé thong.

- Chipset 1a 1 chip tich hgp chiic nang ctia nhiéu con chip 1am nhiém vu diéu khién
hoat dong gitta CPU va cac 16p bd nhd, thiét bi ngoai vi ¢ tde d6 1am viéc khac nhau,
giup cho céc 16p cAu thanh c6 tdc do lam viée, kiéu dix liéu khac nhau c6 thé hoat dong
ddng bo trong hé thdng. Cac chipset hién nay dugc cac hing san xut mainboard tich
hop bang cong nghé ASIC (Application Specific Integrated Circuit).

- Chipset cau bac ndi cac thanh phﬁn ¢6 toc do lam viée cao nhu cAm d6 hoa AGP,
SDRAM, CPU.
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- Chipset cdu nam ndi cac thanh phan cé toc do twong d6i cao nhu cac thiét bi ndi
vao khe cam PCI, USB, dia cung ATA...

- Chipset phu nodi chipset cau nam véi cac thiét bi ¢cé toc dé cham hon nhu: ban
phim, dia mém, cong may in song song, cong truyen tin ndi tiep.

- Kién trtic nay cho phép toan bo hé théng phat huy hét nang luc hoat dong ciia
mdi cdu thanh ma khong anh huong dén nhau do téc d6 1am viéc khac nhau ciing nhu
kiéu dit liéu khac nhau.

1.1.3. Hé théng bus

- Hé thong bus da duoc gi6i thiéu ¢ trén gdm 3 thanh phan (bus dia chi, bus di liéu
va bus diéu khién). Trong d6 bus dir liéu c6 tinh 2 chiéu hoan toan c6 nghia 13 dir liéu
¢6 thé tir CPU tdi bo nhé hodc thiét bi ngoai vi va nguogc lai dit liéu ¢6 thé tir bd nhd
hoic thiét bi ngoai vi t6i CPU trén mdi ddy bit. Trén bus dia chi chiéu cta tin hiéu chi
la tir CPU t6i bd nhd hodc thiét bi ngoai vi-bus dia chi cé tinh mot chiéu. Trén bus
diéu khién chiéu cua tin hiéu véi ting day bit ciing 14 mot chiéu nhung c6 thé 1a tir
CPU ra nhu cé4c tin hiéu diéu khién doc/viét, tin hiéu tra 10 ngét, tra 101 yéu ciu
treo,... va cling cé thé tir bd nhé hodc thiét bi ngoai vi té1 CPU nhu tin hi¢u yéu cau
ngit, yéu cau treo, yéu cau doi,... C6 thé néi bus diéu khién c6 tinh hai chiéu khong
hoan toan.

- Thiét bi 3 trang thai: Dung dé tranh xung dot bus.

ENABLE
in [\] out in ~ out
v

Hinh 1.3 Mach 3 trang thai

B0 nhé Céc thiét bj
ngoai vi

CPU

fEs | AL S

Hinh 1.3. Thiét bi ngoai vi va by nhé néi vao bus qua mach ba trang thai

Do viéc bd nhé va cac thiét bi ngoai vi dung chung bus khi giao tiép vo1 CPU nén
can ¢6 co ché dam bao sao cho tai mot thoi diém st dung chi c6 mét thiét bi vat 1y (bd
nh¢, thiét bi ngoai vi) ndi v6i bus. Tin hiéu diéu khién ENABLE cho phép b nhd
hodc thiét bi ngoai vi ndo ndi véi bus. Thiét bi khong ndi v6i bus s& ¢ trang thai tro
khang cao khong gy anh huong dén thiét bi ndi véi bus.
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Bang 1.1
ENABLE IN ouT
0 0 0
1 1 1
1 0 z (tré khang cao)
1 0 z (tréd khang cao)

C6 hai phuwong phap truyén thong tin trén bus 1a phuong phap dong bd va phuong
phap khéng dong bo, trong may tinh PC sir dung truyén dong bo 1a chi yéu do khong
cach gilta cac dbi twong ndi bo khong 16n. Trong phuong phap nay CPU diéu khién
toan bd qua trinh truyén thong tin qua cac tin hiéu diéu khién ghi/doc.

Qua trinh truyén thong tin trén hé thong bus dugc thyuc hién trong cac khoang thoi
gian khac nhau. Chu ky bus 1a khoang thoi gian dugc CPU dung dé thyc hién mot thao
tac truyén thong tin nhat dinh v6i mot ddi twong nhat dinh. M&i mot chu ky bus kéo
dai trén nhiéu chu ky nhip xung dong hé may tinh. C6 cic chu ky bus co ban nhu sau:
nhép 1énh, doc bd nha, ghi bo nhé, doc céng vao/ra, ghi vao céng vao/ra, ngét.

1.2. Thiét bi ngoai ciia may tinh
1.2.1. Kiéu co - dién tir

Bao gdm cac thiét bi dugc tao nén tir nhicu thanh phan phdi hop véi nhau: Cac
thanh phan co cdu co khi thuong dam nhiém cac chirc ning theo yéu cau chinh cua
thiét bi nhu in, v&, dong cat thiét bi... Cac thanh phan co cau dién, dién tor dam nhiém
chirc ning dan dong, khuyéch dai cong suit. Viéc phdi hop hoat dong giita céc co cau
dién - dién tr - co khi do cac chuong trinh trong may tinh hoac trong cac hé vi xu ly
thuc hién.

1.2.2. Kiéu tur - dién tu

Thudng dugc tng dung trong cic thanh phan luu trit thong tin. Day 1a cac vat thé
trén bé mat chaa 10p bot tir ¢6 tinh tir du. Thong tin can luu trit duge chuyén ddi sang
cac tin hi€u dién c6 muc dién ap "0" hodc "1" sau d6 cho cac dong dién nay chay trong
cudn day dau tir dé hoa cac 16p bot tir trén vat chira thong tin.

Pau tir: 1am chirc ning viét vaoldoc ra thong tin trén vét chia thong tin. Pau tir
duoc cu tao tir cac vong xuyén ferit co mot khe hd dé tap trung tir thong khi tir hoa
cac hat tir trén bé mit vat chira thong tin.

Nguyén ly ghi_doc tu:

e GOm 2 thanh phan chinh:
- Péau tir: La 1 15i ferit hinh xuyén, c6 khe tir. Trén 16i ¢6 quan cudn day dién tir.
Céc dau ra cua cudn diy ndi vao mach thulphat thong tin

7
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L&p bao vé

Lép bot tir

L61 nhua

Hinh 1.4 Nguyén ly doc ghi tur

- Pia tir: La dia nhwa déo, trén bé mit c6 pha mot 16p bot tir c6 dic tinh luu giir tir.
¢ Hoat dong:
- Ghi: Thong tin can ghi vao dia & dang 0- 1 dwoc bién dbi thanh tin hidu dién.
(Vi du theo chuan TTL: 0 : 0.. + 0,8 Volt
1:+2,8..+5Volt)
Céc tin hi¢u dién 0- 1 nay chay trén cudn day dau tur s& tao ra tir
truong ti 16 voi 0- 1. Trong khi dia tir quay qua trinh tir hoa bé
mat dia theo thong tin dua vao dugc thuc hién va két qua la ¢ cac
vi tri khac nhau ctia dia s& luu giir cac phan dia nhidém tir voi cac
murc d khac nhau.
- Boc: Nguoc véi qué trinh ghi
1.2.3. Kiéu quang - dién tir
¢ bia CD-ROM (Compact Disk Read Only Memory)

- Pia CD dugc phat minh vao nam 1982. Cac tiéu chuin dau tién Reed Book hai hing
SONY va PHILIPS dua ra. Véi su phat trién ky thuat cac tiéu chudn nao ciing thay
ddi; nhung co ban van duya trén co sé Reed Book.
- Pia CD ngay nay khong nhiing dugc stir dung trong linh vuc nghe nhin ma con dugc
dung lam b nh¢d dung lugng 16n. Sy khac nhau gitra CD Player (cac mang nghe nhac
dung dia CDROM) va b¢ doc dia CD ROM ghép véi may tinh PC cac by doc CD
ROM nay c6 thém bd ghép ndi dé truyén s liéu téi bus hé théng ctia PC va cac linh
kién ghép ndi dam bao cho CPU truy nhédp cac s liéu tir dia v6i nhitng 1énh phan
mém.
Céu tao dia:

Puong kinh: 4.75 inches

Day: 1,2 mm

L & giita c6 duong kinh: 15mm
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Dung lugng phd bién hién nay: 650MB -700MB

- bia CD ¢6 nhiing ranh phan xa dnh sang dugc phu bdi bot nhdém va sau do6 phu 16p
son bong dé bao vé.

- Khi dia CD ché tao, thong tin dugc dwa vao trong dia CD dudi cac ranh duoc pa
nhom dudi dang pits (Su 16m xudng) va lands (Sy 10i 1én); nhitng 16i 16m nit chinh 1a
biéu hién cua cac bit. Pits va lands duoc sip xép doc theo dudng tron 6 quanh truc bao
pht toan bo bé mit dia CD, luon vong tir trong ra ngoai. Khon. nhu (ra hat cac loai dia
CD bit dau ghi tir mép trong ra ngoai.

- Do ¢6 cit tao dic biét nén toc do truyén d@r li¢u va thoi gian tham nhap cua d, CD-
ROM chua cao so v¢i dia ciing.

Nguyén tic hoat dong:
ﬁ Dau ra tin hiéu
. sensor Guong nghiéng
Diot laser A /
1 \ Thau kinh
/ Pia CD
[ —
=
B
Hinh 1.5. Nguyén ly doc dwa CDROM
Sensor: Cam bién Diode Laser: Dia phat lazer

Be am Spliter: B phan tich tia sang Bit Signal: Tin hiéu sé nhi phan(bit)
Renected be am: Tia phan xa ------- » Sensing beam: Tiat6gr —>
Movable Mirror: Guong chuyén dong ~ Optical Disk:Dia quang

Tia lazer tr mot laser phat ra dugc hdi tu qua hé théng quang hoc hoi tu lén céac
ranh trén bé mat dia CD- ROM. Ta di biét thong tin dugc ghi boi cac pits va lands.
Cudng do tia phan xa s& yéu di khi gip chd 16m. Trong 6 dia c¢6 1 sensor thu, nhay véi
cuong do tia phan xa. Cudng do tia phan xa phu thudc vao cac chd 16i 1dm ma né di
qua, ttrc 1a phu thudc cac thong tin ghi trén dia. Pau ra cua sensor 1a cac tin hiéu thong
tin da duoc chuyén sang dang dién.

e Dia CD-WR (6 dia CD ghi - doc) va dia DVD (Digital Versatile Disc). Pia quang
cong nghé sé da dyng: DVD xuét hién dau tién vao thang 3 nim 1997. Mot dia DVD
c6 thé luu trir thong tin gip 7 1an mot dia CD. Pau doc dia DVD c6 thé doc duogc dia
CD ROM (nguoc lai thi khéng). DVD c¢6 duodng kinh va d6 day giéng nhu dia CD,
chung cing dugc 1am bang vat liéu nhu nhau va phuong phap ché tao nhu nhau. Gidng

9
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nhu mét dia CD, dir liéu trong mdt DVD duoc ma hod trong cac chd 1om va 161 nho
doc theo ranh trén dia. Mot DVD gdm c6 mot vai 16p plastic, tong cong bé day 1.2
mm. Mdi mot 16p duge tao béi phun khuén poly carbon plastic (created hy injection
molding polycarbonate plastic). Cac qua trinh nay dinh dang mét dia c6 cac budu vi
nho (bumps) xép don, lién tuc va dai xodn theo ranh dit liéu. Mot khi x04 cac cac mau
polycarbon da duoc dinh dang, mot 16p phan xa mong thi dugc théi toi dia, bao phu
cac budu. Nhom dugce st dung sau cac 16p bén trong, nhung mdt 16p vang ban phan xa
thi dugc sir dung cho cac 16p ngoai, cho phép tia laser chiéu vao xuyén qua 16p ngoai
tdi 16p trong. Sau tat ca cac 16p da duoc lam, chiing dugc phu son va on dinh béng tia
hé)ng ngoai. V&i cac dia mot mat, nhan ctia chung dugc in lya & mat khong co6 dir lidu.
V6i dua hai mat nhin dia chi duoc in trén chd trong khong ghi dir lidu giita dia. Mt
ct cac phan khac nhau cia cac kiéu dia khac nhau nhu cac hinh 1.6

Mbt mat, 16p don (4.7GB)

Hinh 1.6. Cdc dang DVD va dung lwong
M3i mét 16p co thé viét cia DVD c¢6 mot ranh xoan chira dit liéu. Véi loai DVD mot
mit (single-layer DVD) rdnh xoén ludén luén chay tir trong ra ngoai. Nhu vay rdnh
xodn bat dau ¢ tim nghia la DVD mot mat c6 thé nhoé hon 12¢ néu yéu cau.

Hinh 1.7. Puong ghi dit liéu trén DVD

10
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740 nanometers

©2000 How Stuff Werks

120 nanometers

400 nanomete
DVD pit layout

Hinh 1.8. Dt liéu trén DVD
Trén dia DVD céc pits duoc thay bang cic cac budu (bumps) trén rinh dir lidu.
Chung xuét hién nhu cac pits trén mat nhém, nhung & phia tia laser doc toi dung 1a cac
bumps. Quan st bang kinh hién vi ¢6 thé thiy cac budu trén rinh xoin ciia DVD. Néu
trai rinh xodn nay ra co thé toi chidu dai 48km (v6i DVD hai mat, 16p dap). Bé doc duoc
cac budu nhé nay can phai cé cac co cAu co-dién tir chinh xéac trong thiét bi doc dia.

1.2.4 Thiét bi xtr 1y tin hiéu
C6 thé ké ra day cac thiét bi nhu modem, cac thiét bi phuc vu cho mang, cac bd
A/D, DIA. (Cac bo A/D va D/A sé dwoc khao sat ky o chwong sau).
e MODEM: C6 gbc tir cac chit tiéng Anh Modulator DEModulator. La 1 thiét bi st
dung dé két nbi may tinh voi duong truyén dién thoai, thong qua d6 trao ddi thu dién
tu, truy nhap mang Intemet hodc thuc hién bai toan do luong diéu khién t6i 1 vi tri &

PCl Xuq..nd Nu) l ‘ 1 i lnml l l X iuml k l l 1
/, ” mm””nnu””

Di€u bién - - Giai diéu bién

Cic dao dong dién
Hinh 1.9. Hoat dong cia MODEM

Tin hiéu tir may PCI ra la tin hiéu sb, cac tin hiéu nay qua bd phan diéu bién 1a tin
hiéu Analog dugc truyén trén duong day dién thoai. Trudce khi vao may PCn duoc giai
diéu bién(Piéu ché) lai thanh tin hiéu s6 dé thich hop v&i PCn. Qua trinh truyén va

11
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nhan tin hiéu tir PCn dén PCI ciing tuong tu.
e Thiét bj phuc vu cho mang may tinh:

- REPEATER: B6 chuyén tiép tin hiéu. Repeater 1am viéc ¢ tang vat Iy trong mo
hinh OSI. N6 c6 mét cong vao va mot cong ra. Chire nang chinh cua né 1a khuyéch dai
tin hiéu, bu lai nhitng suy giam trén duong truyén. Repeater khong co kha ning lién
két cac LAN khéc nhau vé giao thirc truyén thong ¢ tang lién két di liéu.

- HUB: La repeater nhiéu cong. N6 thuc hién chuyén tiép tat ca cac tin hiéu dién
dén tir mot cong toi tat ca cac cong con lai sau khi da khuyéch dai.

- ROUTER: B¢ chon duong - lam viéc trén tﬁng network cua mo hinh OSI. Routel
thudong c6 nhiéu hon 2 cong. N6 tiép nhan tin hiéu vat Iy tir mot cong, chuyén ddi vé
dang dir liu, kiém tra dia chi cua mang 1oi chuyén dit liéu dén céng tuong tng. Router
ding cac bang chon duong (routing table) dé luu trit cac anh xa cong - dia chi
network. Router dung dé lién két cac LAN c6 thé khac nhau va chuin LAN nhung
dung mot giao thirc mang & tang Network. Chang han hai mang Ethemet va Token
ring cuing voi giao thic truyén thong TCI/IP. Router ciing dung dé lién két hai mang &
rit xa nhau chang han bang leased nhe hoic IDSN. Trong truong hop nhu vay mdi
mang phai dung mét router. Cac route- dung cho muc dich nay goi 1a remote router.

- BRIDGE: Lam viéc v6i ting thi hai ctia mo hinh OSI - ting lién két dit lidu. No
dugc thiét ké dé co6 kha nang nhan tin hiéu vat 1y, chuyén doi vé dang dir li¢u va
chuyén tiép dir liéu. Bridge co 2 cong. Sau khi nhan tin hiéu vat 1y va chuyén doi vé
dang dir li¢u tor mot céng, bridge kiém tra dia chi dich, néu dia chi nay la cia mot node
lién két v6i chinh cong nhan tin hiéu, né bo qua viéc xur 1y. Trong truong hop nguoc
lai dir liéu duoc chuyén téi cong con lai, tai cong nay dit liéu duoc chuyén doi thanh
tin hi€u vat ly va gui di. Pé kiém tra mot ngoc dugc lién két vai céng nao cua no,
bridge ding mot bang dia chi cap nhat dong. Vi nguyén 1y hoat dong néi trén ma tdc
do6 truyén thong qua 2 cong ctia bridge cham hon s véi repeater. Bridge duoc dung dé
lién két cac LAN co cung giao thirc ting hé két dir liéu. Cac LAN nay c6 thé khac
nhau vé mdi trudng truyén dan vat 1y Bridge ciing dugc dung cho muc dich chia mot
LAN thanh nhiéu LAN thanh phan, va mdi mang LAN thanh phan nay tap hop nhing
ngdc cb tan sudt giao tiép v6i nhau thudng xuyén, cac mang IAN thanh phan c6 nhu
cau giao tiép v6i nhau khong thuong xuyén.

- SWITCH: Lam viéc nhu mét Bridge nhiéu cong. Khac voi HUB - nhén tin hiéu
tr mot céng roi chuyén tiép t&i tAt ca céc céng con lai, switch nhan tin hi¢u vat ly,
chuyén ddi thanh dir liu, tr mot céng, kiém tra dia chi dich roi gui téi mot céng tuong
mg. Switch duoc thiét ké dé lién két cac cong cua nd voi bang thong rat 16n.

1.3. Cac chuin ghép ndi

1.3.1. Binh nghia
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e B/n: Cac tiéu chuan ghép ndi bao gdm cac tiéu chuin vé co khi va cac théng sé dién
va cac tha tuc vé truyén tin sao cho thong tin & cac thiét bi ngoai vi va cac hé thong xir
1y khac nhau c6 thé trao d6i duoc véi nhau mot cach an toan va thuén tién.
e Phan b dija chi cong vao/ra trong may vi tinh:

Theo kién triic may tinh IBM-PC 1 KB dia chi déu tién trong ban dd bo nhé duoc
danh cho dja chi cta cac thiét bi ngoai vi

Bang 1.2. Sép xép ctia ving dia chi vao/ra ciia may tinh PC

bia chi (hexa) vaora | Chuc nang

000-01F B6 diéu khién DMA 1 (8232)
020-03F B diéu khién ngit (8259)
040-043 Bo phat thoi gian (8254)
060-06F B kiém tra ban phim (8242)
070-07F Pong ho thoi gian thue (MC 146818)
080-09F Thanh ghi trang DMA (LS 670)
0A0-OAF Bo diéu khién ngit 2 (8259)
0C-0CF B6 diéu khién DMA 2(8237)
0EO-OEF Du trit cho mang mach chinh
0F8-0FF Bo dong xir Iy 80x87
1F0O-1F8 B diéu khién dia cing
200-20F Cdng trd choi

278-27F Cbng song song 2 (LPT2)
2B0-2DF Card EGA 2

2E8-2EF Cdng nbi tiép 4 (COM4)
2F8-2FF Cdng ndi tiép 2 (COM2)
300-31F Dung cho cam md rong
320-32F B diéu khién dia cimg

3 60-3 6F Cong ndi mang LAN
378-37F Cdng song song 1 (LPT1)
380-3 8F Cong ndi tiép dong bo 2
3A0-3AF Cong nbi tiép dong bo 1
3B0-3B7 Man hinh don séc

3C0-3CF Card EGA

3D0-3DF Card CGA

3E8-3EF Cong ndi tiép 3 (COM3)
3F0-3F7 B6 diéu khién dia mém
3F8-3FF Cong nbi tiép 1 (COM1)

13
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1.3.2. Céc dic ta cho timg kiéu ghép ndi
e Chuén RS232, 485:

Sau 1 thoi gian dai khong chinh thirc, dén ndm 1962. Hiép hoi cac nha cong nghiép
dién tir (EIA: The Electronics Industries Association) 3 cho ban hanh tiéu chuin RS-
32 ap dung cho cong ndi tiép (RS Recommended Standard - Tiéu chuan da gi6i thi¢u).
C6 2 loai:RS 232B va RS232C. Tiéu chuan dang duoc ap dung hién nay 1a RS232C. O
cac nude Tay Au chuan ndy con goi 1a chuan V.24

- Chuan co khi: Duing cac dau néi DB25 hodc DB9 S& gidi thiéu k¥ ¢ chuong 5

- Chuén vé dién:

+ Murc "1" cac dién ap tir -3V dén -12V. Mirc "0" cac dién 4p tir +3V dén + 12V

+ Tdc do truyén nhan cuc dai 100 kbit/gidy

+ Téc do truyén chuan: 50, 75, 110, 150, 300... 1200, 2400, 4800, 9600, 19.200,
28.800... 56.000baud,

SCSI: Small Computer System Interface. Do Macintox dé xuat nim 1984. Téc do
chuyén van dir liéu max >320MB/s. Cho phép quan 1y té1 16 thiét bi

- Chuén co khi: 50 chan (co thé bién thé 68 hodc 80 chan v&i mot sb loai SCSI

khac),

& 2004 HowStuffWorks

Hinh 1.10. Bau néi SCSI 50 chan

- Cau tao:

14
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Cable 50 pins

/

Host
Adaptor

/

VLY

Hinh 1.11 Thiét bi SCSI néi véi mainboard

SCSI ¢6 ba loai co ban:

- SCSI-1: Loai nguyén thuy dugc phat trién tir naim 1984, SCSI-1 hién nay da 15
thot n6 ¢6 do rong bus 8 bit va tdc do xung nhip lam vi¢c 5 MHZ.

- SCSI-2: Ra doi 1994, co dic diém ky thuat st dung Common Command Set
(CCS) - gébm 18 1énh dung chung trg gitp cho cac loai SCSI. C6 thé sir dung xung
nhip dong hd gip doi toi 10MHZ (ché do fast) hodc s dung ché do gap doi bé rong
bus dit lidu (ché dg wide) hodc ché do gap do6i ca hai thudc tinh (fast/wide). SCSI-2
cling c6 thé thém vao 1énh hang doi (command queuing), cho phép thiét bi luu trit va
phan quyén vu tién tir may tinh chi (host computer).

SCSI-3: Xuat hién dau tién 1995. Mot tap cac tiéu chuan duoc goi 1a SCSI Parallel
Interface (SPI), 1a cach cac thiét bj SCSI truyén tin v&i cac thiét bi khac. Pic ta ky
thuat pho bién cia SCSI-3 gan thuat ngit Ultra, nhu Ultra voi SPI, Ultra2 voi SPI-2 va
Ultra3 voi SPI-3.

Bang 1.3
Tén bac ta ky .S,O . o rong Toc do bus| MBps
thuat thiét bi| bus
Asynchronous - SCSI-1 8 8 bits 5SMHz | 4 MBps
Synchronous SCSI - SCSI -1 8 8 bits 5 MHz 5 MBpS
Wide - SCSI -2 16 |16bits| 5SMHz |10 MBps
Fast - SCSI -2 8 8 bits | 10 MHz 10
Fast/wide - SCSI -2 16 |16bits| 10 MHz |20 MBps
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Ultra SCSI3SPI | 8 | 8bits | 20MHz | 20
MBps
Ultra/Wide SCSI-3SPI | 8 | 16bits | 20 MHz |40 MBps
Ultra2 SCSI-3SPI | 8 | 8bits | 40 MHz |40 MBps
Ultra2/Wide SCSI3SP12| 16 | 16bits | *OMHZ |30 MBps
Ultra3 SCSI-3 Spl-3| 16 | 16bits | 40 MHz | 100
MBps
Ultra320 SCSI-3Spl-4| 16 | 16bits | 80MHz | 320
MBps

Céc kiéu SCSI truyén dir liéu bit song song. Ultra320 SCSI sir dung dir liéu kiéu
dong goi (packeted dam). Kiéu SCSI méi nhét hién nay dugc goi 1a Serial Attached
SCSI (SAS), sir dung cac 1énh SCSI nhung dit liéu truyén nbi tiép. SAS st dung lién
két ndi tiép point-to-point di chuyén dit liéu vai tdc d6 3.0 gigabits trén gidy, mbi mot
céng SAS c6 thé hd trg hoat dong cho 128 thiét bi.

Hinh 1.12. SCSI controller

16



sinhvienit.net

e USB: Universal Serial Bus dugc phat minh 1997. Chuan cong nghiép méi nay dung
1 loai dau ndi vira véi tat ca dé thay cho moi cong cii khac trén PC. Ta c6 thé cim
nhiéu loai thiét bi vao céng USB: man hinh, ban phim, chuft, modem, may in, may
quét... Ta con c6 thé cdm 1 chudi thiét bi ngoai vi cai ndy nbi cai kia, nghia 1a ta c6 1
chudi thiét bi chay tir 1 cong duy nhit trén PC. Mot s6 san phdm USB nhu may quét
va Camera sb co thé hoat dong khong can day cim dién riéng - Day ndi USB c6 kha
ning cung cap nguodn dién. Cong USB hoat dong nhanh gip 10 lan cong song song,
gip 100 1an cong ndi tiép. Phién ban USB hién nay dang st dung 1a USB 2.0.

e ISA: Ranh cam theo tiéu chuan ISA Industry Standard Architecture. c6 32 chén x 2=
64 trén 2 mat. Bé rong bus dir lidu 8 bit. Téc do truyén dir lidu 16n nhat max=
8Mbit/gidy voi loai ISA md rong: 16 bd va véi EISA: 32 bit. Vung dia chi thiét bi
ngoai vi danh cho cic cam mé rong tir 300h dén 31Fh. Tir 1999 khe cim ISA khong
con dugce st dung cho may tinh PC nira.

e PCI: Do cong ty Intel xay dung nén. PCI hoat dong vdi bé rong bus dir lidu 32 bit.
Hién nay loai PCIX phat trién hon hoat dong véi bé rong bus du li¢u 64 bit.

e EIDE: Pau ndi co khi 40 chan (pins) thudng dugc sir dung trong cac may tinh va
trong cac thiét bi recorder, cac thiét bi thu thap dit lidu. Dé ghép nbi céac thiét bi voi hé
trung tdm can c6 IDE Controller. Mot day néi IDE cho phép cam 2 thiét bi trén n6

(mot master, mot slaver).

e Giao dién cho thiét bi hién thi chuin

N 0O0O00O 5
6\ OO0OOO0OO/ 10
11 15

Hinh 1.13. Cdc tin hiéu trén dau néi ra man hinh CRT

1: Red Video 2: Green Video
3: Blue Video 4: Ground

5: Selftest 6: Red Ground
7: Green Ground 8: Blue Ground

9: No Connection 10: Digital Ground

11: Grouna 12: Reserved (SDA for DDC)
13: Horizontal Sync.  14: Vertical Sync.

15: No Connection (SCL for DDC)

e Giao di¢n cho 6 doc dia mém: 34 chan dung dé noi bo dicu khién dia mém FDC
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Controller véi 6 doc dia mém
1.4. Cac phwong phap vao ra dir liéu

CPU thyc hién trao dbi thong tin voi cac thiét bi ngoai vi va thé gidi bén ngoai
thong qua thiét bi giao dién.

Thiét bi giao dién 14 thiét bi c6 thé 1ap trinh. MJi thiét bi giao dién déu c6 3 loai
thanh ghi, mdi loai thuc hién 1 chirc ning khac nhau:

+ data register (thanh ghi dir li¢u): thuc hién chirc ndng by dém tam chua dir li¢u
vao/ra.

+ status register (thanh ghi trang thai): chira thong tin phan anh trang thai lam vi¢c
ctia thiét bi giao dién va thiét bi ngoai vi

+ control register (thanh ghi diéu khién): nhan va chua cac tir diéu khién xéac 1ap
ché d¢ 1am viéc cua thiét bi.

Mobi mot thanh ghi ¢6 1 dia chi xac dinh goi 1a dia chi céng.

Khi CPU dua mot dit li€u ra ngoai (thuc hién b?mg 1énh OUT xuét dix liéu ra céng
¢6 dia chi xac dinh) thuc chat 1a CPU dua dit liéu ra thanh ghi dit lidu ciia thiét bi giao
dién, thiét bi giao dién s¢€ chuyén n6 thanh dang thich hop voi thiét bi ngoai vi 01 méi
dua ra ngoai cho thiét bi ngoai vi.

Khi thiét bi ngoai vi giri mot dit liéu cho may tinh, di liéu ndy dwoc dua vao thanh
ghi dir liéu trong thiét bi giao dién. CPU nhap dit liéu tir ngoai bang cach doc thanh ghi
dr liéu dém nay.

Thiét bi giao dién chi giup CPU két néi mot cach thich hop vé mat vat 1y véi cac
thiét bi bén ngoai, nhung chwa dam bao tinh tin cdy ctia qua trinh trao ddi thong tin.
Diéu nay xuat phat tir mot thuc t& khach quan 1a nhip 1am viéc caa CPU khac xa véi
nhip va tdc do 1am viée cua thiét bi ngoai vi. Pé CPU c6 thé thuc hién trao d6i thong
tin voi cac thiét bi ngoai vi véi do tin cdy cao can phai ap dung cac phuong phap trao
d6i dir liéu thich hop, cac. phuong phap nay dugc goi la cic phuong phép vao/ ra dir

liéu,

C6 thé phan chia cac phuong phap vao/ra dit liéu thanh 2 nhém:
- Vao ra do CPU chu dong:

+ Vao ra theo dinh trinh

+ Vao ra c¢6 tham do (phuong phép hoi vong - polling)
- Vao ra do thiét bi ngoai vi chi dong:

+ Vio ra bang ngit

+ Vao ra DMA
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1.4.1 Vao/Ra theo dinh trinh

bay la phuong phép ma trong d6 qua trinh vao/ra dir li¢u dugc thyc hién theo mdt
chu ky xac dinh trudc, nho cac 1énh vao/ra (Iénh IN hodac OUT) va CPU khong quan
tam dén trang thai cua thiét bi vao/ra (bao gém thiét bi giao dién va thiét bi ngoai vi).

| Thiétbi Thiét bi
nhé' CPU |: giao dién C:Z n goal

i

r g e |

Hinh 1.14. So' dé vao ra theo dinh trinh

Phuong phap vao/ra theo dinh trinh thich hop véi nhitng qua trinh vao/ra c6 chu ky
¢ dinh va ¢6 thé xac dinh trudc.
1.4.2. Vao/Ra theo phuong phap héi vong
Trong mdi thiét bi giao dién thuong co it nhat mot thanh ghi trang thai chira thong
tin phan anh trang thai lam viéc cua thiét bi nay va thiét bi ngoai vi. Khi thuc hién
phuong phap vao/ra ¢6 tham do, chuong trinh vao ra dit liéu ludn thuc hién kiém tra
trang thai sin sang lam viéc cla thiét bi trude khi thue hién thuc sy viée vao/ra dit liéu.

CPU 1u6n kiém tra thanh ghi nay I

Thiét bi
giao dién

[STATUS

Thiét bi
ngoai
vi

ahe | | CPU |

Hinh 1.15. So' d6 vao ra kiéu tham do
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Qua trinh vao/ra dit liéu c6 tham do nhu sau:

Doc thanh ghi trang thai

Thiét bi vao/ra
sin sang ?

Thuc hién vao/ra dit liéu

*D—v

Hinh 1.16. Thudt todn vao/ ra kiéu tham do véi mot thiét bi

20



sinhvienit.net

Qua4 trinh vao/ra v6i nhiéu thiét bi theo phwong phap tham do:

Thiét bi 1
san sang ?

Thuyc hién vao/ra dit liéu
v6i thiét bi 1

|

Thuc hién vao/ra dit liéu
vGi thiét bi 2

|

Thiét bi 2
sdn sang ?

....................

Thuyc hién vao/ra dif liéu
vGi thiét bi N

Thiét bi N
san sang ?

Hinh 1.17. Véo ra dit liéu kiéu tham do véi nhiéu thiét bi

Uu diém ciia phuong phap nay: Do CPU ludn kiém tra trang thai sin sang lam viéc
cta thiét bi trude khi thue hién vao/ra nén vao/ra dit lidu kiéu nay c6 do tin cay cao.

Nhuoc diém: Do CPU ludn phai kiém so4t lan luot trang thai lam viéc cua cac thiét
bi nén toc do vao/ra dit liéu cham. Hon nita néu CPU chi 1am 1 cong vi¢e la vao/ra dir
lidu (theo phuong phap thim do) thi hidu qua khong cao, nguoc lai néu CPU dong thoi
phai thuc hi¢n nhiéu loai cong viéc hon thi thoi gian lam viée cua

CPU s& bi chia x¢, ddng thoi do tin ciy ciia phuong phap vao/ra theo tham do ciing
bi giam di rat nhiéu.

1.4.3. Vao / Ra bang ngit

Ngét la viec CPU dung chuong trinh chinh dang thuc hién dé thyc hién mot
chuong trinh con khic 1a chwong trinh con phuc vu ngit (ISR Intenupt Service
routine). C6 hai loai ngit cimg va ngat mém. Vao ra dit liéu bang ngat cimg la phuong
phap vao/ra dit liéu trong d6 thiét bi vao/ra chii dong qua trinh vao/ra dit liéu nho hé
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thong ngit cimg.

Chuong trinh con phuc vu ngat

T T T
[}
1
1

wiooob bbb

o

Béo vé thong tiIMCPU /@ phuc thong tin trang thdi cia CPU

T T T T T T T T T T T T T
] 1 ) ] 1 ] \( . I Il 3 " —_
) | | | | ! 1 | ! ' 1 }

| ) ] ! ] ! ! ] ! ! !

I
Tin hiéu yéu ciu ngat IRQ '

Hinh 1.18. So'do qud trinh ngdt

Thong thuong qua trinh vao/ra bang ngit cting dugc tro gitp boi thiét bi didu
khién ngit PIC (Programmable Interrupt Controller). PIC ¢ chirc ning ghi nhan cac
yéu cau ngat IRQ va cung cip cho CPU sd hiéu ngit dai dién cho dia chi ctia chuong
trinh con phuc vu ngét va tuong ing yéu cau ngit IRQ.

CAu triic cua hé théng ngit cung:

-------------------------------------

INTR IRQi ! | Thiét bi i
] ¢ giao [—>| Thiétbi ||

CPU » PIC i dién ngoai vi |
INTA i

D T — |

Hinh 1.19. B¢ diéu khién ngat PIC trong hé thong

Qua trinh vao/ra dir liéu bang ngit cling:
- CPU dang thuc hién chuong trinh chinh
- Thiét bi vao/ra c6 yéu cau phuc vu phat ra tin hiéu IRQ cho PIC.
- Thiét bj PIC phat ra tin hi€u INT cho CPU, yéu cau CPU phuc vu
- CPU hoan thanh nét 1énh dang thuc hién

- CPU phat tin hiéu INTA (Interrupt Acknowledge) tra 1di PIC, bao san sang phuc
vu qua trinh ngat.

- PIC phat ra s6 hiéu ngét (la con s6 dai dién cho dia chi cta chuong trinh con phuc
vu ngat, va tuong tmg véi tin hiéu IRQ) cho CPU.

- Duya trén sb ngét nay CPU kich hoat va thyc hién chuong trinh con phuc vu ngét
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ISR dé thyc hién vao/ra dit lidu
- Khi ISR két thiic thi CPU quay lai tiép tuc thuc hién chuong trinh chinh dang

thuc hién,

Uu diém caa phuong phap nay:

- CPU thuc hién vao/ra dit liéu ngay khi c6 yéu cau tir thiét bi vao/ra. Diéu nay lam
cho qua trinh vao/ra dir li€u c6 do tin cay rat cao. -

- CPU chi phuc vu thiét bi vao/ra khi c6 yéu cau (khi thiét bi vao/ra da sin sang
cho viéc truyén dit liéu), do vy lam ting hiéu qua lam viéc cua CPU. Do nhitng wu
diém nay ma phuong phap vao/ra ding ngit cing dugc dung dé vao/ra dir liéu véi
phén 16n cac thiét bi ngoai vi chuin cua may tinh nhu: ban phim, may in, thiét bi vao
ra ndi tiép...

Tuy nhién v6i phuong phap ndy qua trinh chuyén dit liéu gitra bd nhé va thiét bi
vao/ra van phai qua CPU va qua trinh vao/ra dit liéu van do CPU thyc hién, nén day
chua phai 12 phuong phap vao/ra nhanh nhat.

MOT SO Vi DU THAY VECTO NGAT
e Lap trinh bang Pascal
uses dos,crt;
var oldvec: pointer; { chua dia chi cua chuéng trinh xu ly ngai cu }
R: Registers;
procedure thayngat; intenupt;

begin writeln(" Hello ");

end;
asm
mov ah,4Ch
int 21h
end;
end;
BEGIN

getintvec($ 13,oldvec);
setintvec($13,Add(thayngat));
intr($ 13,r);
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readln;
setintvec($13,0ldvec);

END.

e Lap trinh bang C:
#include <stdio. h>
#include <dos. h>
#include <conio. h>
#define INTR OX1C /* The clock tick interrupt */
#ifdef cplusplus
#define CPPARGS...

#else
#define CPPARGS
endif
void interrupt (*oldhandler)(_ CPPARGS); int count 0;
void interrupt handler( CPPARGS)
{ /* increase the global counter */
count++;
/* call the old routine */

oldhandler();
h

int main(void)

{ /* save the old interrupt vector */

oldhandler = getvect(INTR);

/* install the new interrupt handler */ setvect(INTR, handler);
/* loop until the counter exceeds 20 */

while (count < 20)

printf("count is %d\n",count);

/* reset the old ~nterrupt handler */

setvect(INTR, oldhandler);

retum O;
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e Lip trinh bang hop ngit:
Giéi thiéu cac ham 35h, 25h ciia ngat 21h:
+ Ham 25h: Thiét 1ap vecto ngat
Vao: AH=25h, AL: S6 hiéu ngit
DS:DX= vecto ngit
Ra: khong
+ Ham 35h: Lay vecto ngit
Vao: AH:35h
AL: s hiéu ngat
Ra: ES:BX: vecto ngit
: Thu tuc cat vecto ngat cii va thiét 1ap vecto ngit méi
: vao: AL: s6 hiéu ngat
DI = dia chi bd dém vecto ngét cli
SI = dia chi bo dém chira vecto ngét moi
; ct cii:
mov an,35h
mov ai, sb hiéu ngat can lay
mov [di],bx
mov [DI+2], ES
; thiét 1ap méi
MOV DX,[SI]
PUSH DS
MOV DS,[SI+2]
MOV AH,25h
may al, s6 hiéu ngit can thiét lap
INT 21h
POP DS
RET
1.4.4. Vao / Ra theo phuong phap DMA

C6 nhiéu qua trinh trao doi dir liéu doi hoi téc d6 vao/ra dit liéu nhanh hon kha
ning vao/ra dir liéu cua cac phuong phap vao/ra dit liéu bang chuong trinh nhu di

25



sinhvienit.net

trinh bay ¢ trén, vi du qua trinh chuyén dit liéu tir cac 6 dia vao bd nhé va nguoc lai.
Luc ndy c6 thé sir dung phuong phap vao/ra dit liéu kiéu DMA, 13 qué trinh vao/ra dit
lidu tryc tiép gitra bd nhd va thiét bi ngoai vi khong qua CPU.

Trong qué trinh DMA viéc chuyén dit liéu khong dugc diéu khién boi CPU ma boi
mot thiét bi phan cing 14 b diéu khién DMAC (DMA Controller).

So dd qua trinh nhu sau:

CPU ——*

——ibm‘._‘; 0 | ¢l

I/
HOLD \¢~———HRrQ DRQ [€—([DRQ
HLDA | /HACK DACK —p» DACK

B S T

Hinh 1.20. Vao ra dung DMA

- DMAC dugc xé4c 1ap ché do 1am viée, nhan thong tin vé dia chi dau khéi nhé
chua dit liéu va kich thudc khéi dit lidu can truyén.

- CPU dang hoat dong binh thudng néu giita thiét bi vao/ra va bd nhé c¢é yéu ¢ au
DMA thi:

- Thiét bi vao/ra phat tin hiéu DRQ cho DMAC

- DMAC phat tin hiéu HRQ = 1 dén chan HOLD cua CPU, yéu ciu CPU di vao
ché do DMA (yéu cau treo CPU).

- CPU thyc hién ndt chu ky may.

- CPU phat tin hi¢u HLDA tra 161 cho DMAC va tu tach ra khéi hé théng bus.

- Quyén diéu khién hé théng bus thudc vé DMAC

- DMAC 1am chi bus hé théng, tao tin hiéu DACK tra 161 thiét bi yéu cau, phat dia

chi 6 nhé 1én bus dia chi, phat cac tin hiéu diéu khién ghi/doc thiét bi vao/ra va cac tin
hiéu diéu khién ghi/doc bd nhd va thuc hién diéu khién toan bd qua trinh chuyén dir
lidu giita thiét bi vao/ra va bd nhd.

- Két thiic qua trinh DMA, DMAC gin tin hiéu HRQ = 0 dén chan HOLD tra lai

quyén diéu khién bus cho CPU,

- CPU tiép tuc tré lai kiéu hoat dong binh thuong.
1.5. Cac thiét bi chuyén ddi dir liéu:

1.5.1. Khai niém - Pinh Iy 1dy mau ctia Shannon
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Trong thuc té, cac loai thong tin dir liéu hau hét & dang tuong tu va lién tuc' theo
thoi gian. Song thé gidi bén trong may vi tinh hoan toan bang s6, va roi rac. Dé dua
cac thong tin dir lidu twong ty vao may tinh sd can phai c6 mot thiét bi, c6 kha ning
chuyén cac tin hiéu twong ty ndy thanh tin hiéu s6. Thiét bi d6 goi 13 cac bd chuyén doi
AD (ADC- Analog Digital Convertor).

Nguoc lai, dé khoi phuc cic mau tin hiéu da 1dy mau va sau khi xir Iy dua ra moi
truong bén ngoai ta can bo chuyén doi D/A (DAC - Digital Analog Convertor).

Bo chuyén doi tuong tu - s6 1am nhiém vu chuyén ddi nhting thong tin, dir liéu
tuong tu biéu dién dic tinh cia cac dai luong vat 1y trong thé gidi tu nhién sang dang
mi sb. Mi s6 dugc ding trong qua trinh xir 1y tin, tinh toan trong hé théng may tinh va
cac hé théng do diéu khién sb. N6 thuc hién hai chirc nang co ban la lugng tir hod va
ma hoa.

Chuyén dbi twong tu - s thuc hién chirc ning chuyén doi thong tin dang tuong tur
(thudng 13 tin hiéu dién 4p) sang dang sd (ma nhi phan).

Mach chuyén doi twong tu - s6 ¢6 cau trac nhu Hinh 1.21.

Mach ADC nhéan tin hi¢u tuong tu dang dién ap & dau vao va chuyén no6 thanh
dang s6 ¢ dau ra. Po rong dir liéu dau ra c6 thé 1a 4, 8 bit, 12, 14 bit, Mach ADC bao
gom bd so sanh, logic diéu khién, thanh ghi diéu khién va mach chuyén doi sé - twong
tu DAC.

- Mach ADC thyc hién hai thao tac co ban la: luong tir hod va ma hoa

DAC MSB
D [ A Dau ra
A : = . 56
LSB
—>1 Boso | Logic | Thanh ghi
Pau vao | sénh "1 diéu khién diéu khién
twong tu T ¢
SOC EOC

Hinh 1.21. So @6 khéi ¢ ia ADC

- Lugng tir hoa 1a gan gia tri cua tin hi¢u twong tu - li€n tuc vao vung cac gia tri
tuong tu - 101 rac. Vung gia tri nay co nhiéu mirc, phu thude chat luong ciia ADC, mdi
muc tuong tu - 101 rac cach nhau mét khoang luong tir.

- Ma ho4 1a gdn mot ma nhi phan cho tirng gia tri twong tu - ro1 rac do. Bo so sanh
thuc hién chirc nang lugng tir hod, gan gia tri twong tu tai thoi diém ldy mau vao ving
cac gia tri tuong tu - ro1 rac béng cach lién tyuc so sanh gia tri tuong tu can chuyén doi

v6i cac gia tri tuong tu duge sinh ra trong qua trinh chuyén doi Khi hai gia tri nay xap
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xi nhau thi mot tin hi¢u duoc sinh ra bao hi€u qua trinh luong tr hoa da xong.

Logic diéu khién cho phép khéi dong va bao két thuc qué trinh chuyén doi.

Thanh ghi diéu khién thyc hién chirc ning ma ho4, tao gia tri sd trong qué trinh
chuyén dbi.

Qua trinh chuyén doi tir tin hiéu dang dién ap twong ty sang dang sd duogc tién
hanh trong chu ky 1dy miu - chuyén d6i. Chu ky niay dwogc bat dau boi tin hiéu bat

Xa(t) = i x( n J{sin 7(2F maxt—n)},

=, \2F max 7r(2F maxt—n)

dau chuyén d6i SOC (Sudt of Conversion) va qué trinh chuyén doi bao hiéu két thuc

bang tin hiéu EOC (End of Conversion),

Lay mau 1a sy bién doi tin hiéu analog lién tuc theo thdi gian x4u) thanh cic mau
101 rac X,(n.T) tht tu theo thoi gian véi khoang thoi gian léy mau cach déu nhau 1a T,
gidy, dugc biéu dién bang: {f, }={f(nT)

tai t,=nT, n=0,... oc,

Mot chu ky 1dy méu 1a T, gidy va khi d6 Fs=1/T Hz la tan s6 liy mau. V&i moi T, '
nao di ching nira thi tin hiéu nhan dugc sau khi ldy mau van ludn ludn 14 tin hiéu. roi
rac. Dé khoi phuc lai tin hiéu xo04) tir cic mau x,(n.T;) thi ndy sinh ra diéu kién rang
budc dbi voi cach lua chon gia tri Ts. Piéu kién nay duoc phat biéu thanh dinh 1y lay
mau Shannon-someya, né giéi han quan hé giira thoi gian iy mau va nhiing dic tinh
ctia tin hiéu can ldy mau. Khi chung ta 1dy mau 1 cach tu do s& xay ra su bop méo véi
v6i tin hiéu 1y mau.

Mot tin hi¢u tuong tu x,(t) co giai tan sb gidi han tr 0 dén F,.Hz, tin hiéu X,(t) s€
duoc khoi phuc lai bang cach sir dung cac gia tri 1y mau x,(n.T;) tai moi khoang thoi
gian 1/2F,, gidy nhu sau:

Trong d6 x(n/2F may) 12 gid tri iy miu cta x,(t) tai t = n/2F

n=-o,...,...,00; Ts= 1/2F nax 1 chu ky 14y theo yéu cau, va Fs = 2F,, 1a tan sd 1dy mau
cho phép nho nhit. Trong trudng hop song 4m truyén qua duong day dién thoai c6 giai
tan sd voi Fmax = 4kHz thi chu ky 14y mau sé& 1a T, = 1/2*4000 gidy (hay T,=1/8mili

gidy),

Dinh ly Shannon Phat biéu nhw sau:

Mot tin hiéu twong tw x,(t) c6 gidi phé hitu han véi gidi han trén 1a F.(Hz) (tic
la phé bang 0 khi f nam ngodi gidi - Fgx...Fay). Ta sé chi ¢6 thé khéi phuc lai x,(t)
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mét cach chinh xdc tir cdc mau x,(n.Ty) néu nhu.
E9>:2Fmaxhay Tv<:l/(2Fmax,)

Dinh 1y Shannon cho chung ta gi¢i han nho nhat cua tan sd 1dy mau tin hiéu
tuongty chuyén doi thanh tin hiéu s6 dé sau d6 khoi phuc lai cac tin hiéu gdc tir tin
hiéu s6 ma khong bj sai 1éch.

1.5.2. Chuyén dbi AfD
Chi tiéu ky thudt chii yéu ciia ADC:

- B phan giai cia ADC biéu thi bang so bit cta tin hi¢u s6 dau ra. SO bd cang
nhiéu thi sai s6 lugng tir cang nhd, do chinh xac cang cao.

- Téc d6 chuyén ddi: Tdc d6 bién doi tin hiéu twong ty thanh tin hiéu sb. Cha yéu
phu thudc kiéu ADC,
- Cac thong s6 khac: Muc logic cua tin hiéu s6 dau ra, kha nang chiu tai, H¢ )
nhiét do, cong sudt tiéu hao...
a. A/D x4p xi tiém can

Dic diém: Toc d6 chuyén doi nhanh - dén vai chuc micro gidy. Gia thanh dat tir
vai chuc (ADCO0809 - 40.000) dén vai trim nghin (ADI220 200.000) - (1/2005).
ADS574 (650.000 - 1/2005)

Nguyén ly:

Vi Vo

‘ |
Ghi nhé xap xi —p- S5 licu ra song

tiém can song

DAC  |«——Dién 4p chudn

Tin hiéu diéu T
khién chuyén déi CLK

Hinh 1.22. Nguyén Iy lam viéc ciia ADC xdp xi tiém cdn
COM: B0 so sanh
DAC: Chuyén doi s6 twong tur
CLK: Xung dong ho diéu khién

Tru6e khi thuc hién chuyén dbi, bo nhé phai xoa vé 0. Bit dau chuyén doi, xung
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ddng ho lap bit MSB trong bo nhd & mirc 1, S6 liéu ra cta bd nhd 1a 1000... 0. Tin
hiéu s6 nay dugc DAC chuyén dbi thanh dién ap tuong tu Vo dé dua vao so sanh véi
dién ap vao can chuyén dbi Vi.

Néu V>V, thi tin hiéu s6 qué 16n, trong bd nhd xap xi tiém can bit MSB bi x04 vé 0.

Néu V<V;: bit MSB vén giit nguyén = 1.

Tiép theo cling voi phuong phap nhu trén xung dong hd 1ap bit co trong s tiép
theo = 1. Sau khi so sadnh logic mach xac dinh gia tri 1 nay c6 duy tri khong hay
chuyén thanh 0. Ctt nhu vay tiép tuc cho dén bit LSB thi xong.

Két thiic qua trinh gia tri sd trong bd nhé chinh 1a gia tri chuyén doi can mong
mudn.

qua trinh twong ty qua trinh can 1 vat bang can. Cc qua can duogc lua chon tir to
dén bé. Mach ADC xép xi tiém can dién hinh ADC0809: Quét dong 8 kénh bé“mg logic

dia chi,
- Do phan giai 8 bit
- Tc d6 chuyén d6i 100ps

S
’ 0 Lerock
&
l 1 T Danss
L 7414

ALE

"
~

n~
w

ADDL
ADC3
ADDY

o

lab2-8
kL

34 ADCOS0Y L,

A [ 11

Hinh 1.23. Mach dién ADC 0809

Bang 1.4. 76 hop tin hiéu chon dau vao ciia ADC0O809;

c|B|a| Kenb
chon
0] 0 0 INO
010 1 IN1
01 0 IN2
0] 1 1 IN3
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1/ D] O IN4
1107 1 INS
1,110 IN6
1|1 1 IN7

Nguyén tac lam viéc:

Dién 4p chuin so sanh dua vao chan sé 12. Xung dao dong dong hd dua vao chan
s6 10. T6 hop trang théi cua cac chan A, B, C: xac dinh dau vao nao trong tam dau
INO.. IN7. Khi ¢6 xung duong kich hoat chan START (N&i véi ALE) ADC bt dau
lam viéc. Trong thoi gian chuyén d6i chan EOC dimg ¢ mirc LOW sau khoang 100ps
(Néu CLOCK = 640 KHz) s& chuyén sang HIGH béao hiéu két thuc qué trinh bién d6i.
Khi chan ENABLE (pin 9) dugc dua 1én muc HIGH c6 thé doc dix liéu ra & cac chan
dir ligu.

Hinh 1.24 13 so d6 ctia mot cam ghép ndi ¢6 sir dung ADC0809 qua khe cim ISA
cuia may tinh PC.

Néu céan loai ADC nhiéu dau vao hon ngudi ta c6 thé chon ADCO8 16 hoidc 0817
c6 do phan giai 8 bit véi 16 dau vao. Thoi gian chuyén doi mot kénh cua ADC la

100us voi clock 640kHz,
1 [ 1w [T 5 u n
@* TN BT w—a ::’: - i e b
;_w—ﬁﬁ* —a g — o T NLLIN i e 12
—m  mp — = [ - — i
|~ e 3 e ol i nEm o —
PR bt - i B ] ir T 4
A T T _dor 5] S SLe DA i
1y “im ] ot T oo 1
Ll ! L] |, ADC0803 '™
xl el —Tn 28 1740 e
apmt H-:g c L
= - — 5 g u ALE 5 2
L FRT v_|OE T T
- 6255 ree 13- B START 1
oy — ol wnof——
[
- CLOCK
= —
~ g-—-—-—iI 2a
: X
MLl

Hinh 1.24. Ghép néi ADC0809 trén cam qua khe cam ISA
b. A/D tich phan 2 sudn déc
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VD ICL7 109, ICL7 107, ICL7 135...

bic diém: Do chinh x4c cao, 6n dinh(10-14 bit). Téc do chuyén ddi cham (vai
tram miligiay),

Nguyén 1y: Nhéc lai mach tich phan

[4 4

I
J 2

3
l Liw3se

Hinh 1.25. Mach tich phdn

Tur diéu kién can bﬁng tai nut 2 Ir = Ic ta co:

au. U N '
—C—r = va Ur:I/CRJUvdt+Ur0
0

dr R

UrO 1a dién ap trén tu C khi troi 1a hang sé tich phan xac dinh tir diéu kién ban
dau). Thuong khi t=0 Uv=0 va Ur=0 nén ta co:

]
Ur =1/TIUva’t
0

Vi T = RC 14 hang s tich phan ctia mach. Khi tin hidu vao thay ddi timg néc, toc
d6 thay d6i cua dién 4p ra s& bang:

AU, U,

Al RC

Nghia 1a & ddu ra bo tich phéan s& c6 dién ap ting (hay giam tuyén tinh theo thoi
gian). D4i vai tin hiéu hinh sin bd tich phan s& 1a bo loc tan thip, quay pha tin hiéu
hinh sin di 900 va hé s khuyéch dai ctia né ti 1& nghich véi tan sd.

Theo Hinh 1.26 khi mach logic diéu khién khoa K & vi tri 1 thi U, (Dién 4p twong
tu can chuyén dé)i) nap dién cho tu dién C thong qua dién tro R. Trén dau ra mach tich
phan A; co6 dién ap:

1

1
g = — Udt-':-""“Ut
s ch TR

Gia thiét thoi gian nap cho tu la ti ta c6 dién &p ha trén tu sau thot gian ti la:
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Zx (1)

“AND"

Mach Logie | Dem Z0 T

Hinh 1.26. Mach nguyén Iy ciia ADC tich phan hai swon déc

Ucy ti 16 v6i U, Tuy theo Uy lon hay bé, dic tuyén U',(t) c6 d6 dbc khac nhau nhu
trén hinh dic tuyén. Trong thoi gian t; bd dém Z, ciing dém cac xung nhip. Hét thoi
gian t; khoa K dugc mach logic diéu khién sang vi tri 2 déng thoi tin hiéu tir mach
logic ciing dugc dua dén mach "AND" lam cho mach nay théng dbi véi xung nhip. Tai
thoi diém nay mach dém ¢ dau ra bat dau dém, déng thoi mach dém Z, duoc mach lo
tuc diéu khién vé vi tri nghi. Khi K ¢ vi tri 2 dién 4p chuén U, c6 gia tri nguoc véoi Ux
bét dau nap dién cho tu C theo chiéu nguoc lai, phwong trinh nap la:

UC"=—U—Cht
RC

Sau mot khoang thoi gian t, thi

. Uch
U, =-—t 2
Ct, RC 2 ( )

Gia thiét rang sau thoi gian t, thi U", = U', nghia 1a dién ap trén tu U, bang 0, (1)
va (2):

UX { = Uch ; - UX .
RC' RC hodc 2 = Teh !
z U, Z,
- 0 ~ A 7, 2 , t —_ Ll
Zy=tf, suyra  h="- thay vao cong thifc clia t, c6 > = Ueh 7,

Do d6 sb xung nhip dém dugc nhd mach dém ¢ dau ra trong khoang thoi gian t, 1a:
sau thoi gian t, mach dém ra bj ngat vi U, = 0 va mach logic dong cong "va'":

U
Z=1f, =Ec)£h“zo

Theo cong thiic ndy ta thiy sé xung dém dau ra ty 18 voi dién ap twong ty can
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chuyén d6i. Két qua dém khong phu thudc vao thong sb ctia mach, khong phy thudc
vao tan so xung nhip f,. Theo phuwong phap nay ta di lam cho dién ap U, ty 1¢ véi thoi
gian (t;, t,) r6i dem sb xung nhip xuat hién trong khoang thoi gian do.

ADC lam viéc theo nguyén 1y nay c6 do chinh xac cao nhung téc do chuyén doi
cham.

Refte - -;; L]
w ___._3‘._ PoL Ry ——'
® 1as
e pag |1 a1 R |30
%._ o PAI 2 a§ Refm s =
o PA2 a ¥
};___ o3 paz Lo Y - 2 ‘r s
] ™ Pad g BSICLIINS | a ()
7 & PAS T a6 [T
I~ vas 20— a» -
L. el Pa? 2g aur 30 A A
5q
s 1] [ 20 Rd4_ Rim |
A A e
] 20 [[] 35
21‘: v Biz w22 =
5] Y] s | ‘ate®
2—] eser pad |22 T
(<4 Pas f—o— AAE
l pas f——29 (L) R L2 A~
var |35 22 v 2 100K
‘e 2§ starus
bl I
pea pit AppRi -
pes
Pca _
pes -
e
pe?

Hinh 1.27. Ghép néi ICL 7109 véi 82554
Giéi thiéu ADC tich phéan 2 suon déc ICL7 1 09
Dac tinh:
- La loai ADC tich phan 2 suon dbc 12 bits (Polarity and Over ranger).

- Co cac dau ra 3 trang thai twong thich TTL va kiéu UART cho giao dién song
song hodc ndi tiép don gian.

- Pau vao RUNFHOLD va dau ra STATUS c¢6 thé sir dung cho kiém tra va diéu
khién chuyén dbi.

- Dung thach anh 3,58MHz dé 1am dao dong co thé thuc hién 7,5 chuyén doi /giay.
C6 thé dung céac phan tir R va C lip thanh bo dao dong.

- Gi6i han nhiét d¢ st dung tir -55°C téi +125°C.
- Nang lugng tiéu thu rat nho (dong di¢n ti€u thu khi lam viéc 3 mA).
- Pién 4p cung cép +5V, -5V.

ADC 7109 c6 thé 1am viéc ¢ 2 ché d6: Phu thudc dién ap dua vao chan 21
(MODE):

- Khi pin 21 = low: Ché d6 "Direct".
- Khi pin 21 = hgh: Ché d6 sir dung UART with Handshake.

Cac cong thure tinh toan:
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e OSILATOR FREQUENCY:
fosc = 0,45/RC
Cosec >50pF; Ryse >50kQ
fosc(Typ) = 60kHz or f.(Typ) =3,58MHZ
e OSILATOR PERIOD
tose = RC/0,45
tose= 113,58MHz Crystal
¢ INTEGRATION CLOCK FREQUENCY
feock = fose(RC Mode)
fetock: Tose/S8 (Crystal)
tetock = 1/FCrock
e INTEGRAnoN PERIOD
Tt = 2048Xtcrock
¢ 60/50 REIECTION CRITERION
t/InT/teonz OF t/inT/teonz: Integer
e OPTIMUM INTEGRATION CURRENT IINT:
iint = 20pA
e FULL SCALE ANALOG INPUT VOLTAGE
Vlngs Typically =200mV or 2V
¢ INTEGRATE RESISTOR

Rint = V/NEs/ iNT
¢ INTEGRATE CAPACITOR
Cinr = (tivt) (ivt)/ Vinr
¢ INTEGRATOR OUTPUT VOLTAGE SWING
Vint = (tint) (Int)/ Ciner
e Vixr MAXIMUM SWING
(V-+0,5V) < VINT < (V+-0,5V)
Vinr(TYP): 2V
e DISPLAY COUNT
COUNT = 2048xV/in/Vier
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e CONVERSION CYCLE
teye: teock X 8192
(In Free Run Mode, Run/HOLD: 1)
When f o = 60kHZ tcyc = 133 ms

e COMMON MODE INPUT VOLTAGE
(v-12,0V) < Vy < (v+-2,0V).

e AUTO-ZERO CAPACITOR
0,01uF < CAZ< 1pF

e REFERENCE CAPACITOR
0,1uF < Crgp< IpuF

© Vier
Biased between V+ and V-
VRrer - V- 2,8VV
Regulation lost when V=to V- <= 6,4V
Vrer 1s not used, float output pin

e POWER SUPPLY: DUAL + 5,0V
V+=+5V to GND
V=-5Vto GND

AUTO ZERO PHASE  INTEGRATE

(COUNTS PHASE FIXED 0-4095COU

'TEGRATE PHASE
INTS

176143-204 2048 COUNTS

TOTAL CONVERSION TIME = 8192 x t1; ock (IN FREE RUN - MODE)
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GND GND Y Vs [A0]—o +5V
[2] STATUS ~ REF IN- o -
B (L . DIFFERENTIAL
(4] OR REF CAP+ REFERENCE

HIGH -

ORDER 5] B12 REF IN+ |36 —— +
BYTE 6] B11 IN HI - » INPUT HIGH
QUTPUTS

7| 810 INLO |34 p INPUT LOW

BEE COMMON [33 L o GND
1y CINT

Wo.15uF

Caz

QRlE)OEvR‘ 12| B5 REF OUT [25 i © REF IN -

BYTE
QUTPUTS

[13] B3 SEND [27] 1K) @ dmet® REF [N 4+
15 B2  RUNHGLD [26
[16] B1  BUF OSC OUT |25 Ve
+5V @ TEST 0SC SEL onp 28k
BYTE 2 I_E_Ef oscouT = 3.5795MHz
CONTROL [15| HBEN osc IN [22 B Ty CRYSTAL

INPUTS

CELOAD MODE [21]

4RiNT = 20k(2 FOR 0.2V REF
= 200k(2 FOR 2.0V REF

Hinh 1.28 Mach test ICL 7109

7109 duoc cip ngudn duong (GND to V+) +6.0V va ngudn am (GND to V-) -9V.
Trong st dung thuong 4p dung cadc muc dién ap V+=+5V va V- =-5V. Dao dong tao
xung nhip cho 7109 dua vao hai chan 22 va 23 ¢6 tan s6 3.5795MHz. Sir dung chan
chan 21 "mode" dé dit ché do6 lam viéc truc tiép (direct) hoac ché do bat tay
(handshake) giao tiép voi truyén tin ndi tiép. Pién ap analog dau vao giita chan 34 va
35. Tin hiéu digital 12 bit gdm 8 bit thap tir BI dén B8 (cac chan 16-9) va 4 bit cao
(céc chan tir 8-5). Hai bit phan cuc POL chén 3 va qua thang OR chan 4. Trong ché do
direct: Sau khi CELOAD tic dong & mirc thdp qua trinh chuyén d6i sau 330miligidy.
Bing cach cho cac chdn BLEN va HBEN tac dong chung ta s& doc dugc 8 bit thap va
4 bit cao cua dir li€u.

Do cac cong ndi vao bus cia cac vi xtr 1y thé hé cii va cac vi diéu khién thuong chi
1a 8 bit nén c6 thé ghép qua hai cong cua vi mach 8255 nhu Hinh 1.29 hodc ghép vao
mot cong nhu Hinh 1.27

Qua trinh doc dir liéu du theo so dd nao cling phai thyc hién hai lan, doc vao hai
bién sau d6 duoc xur 1y dé thu duoc gia tri thuc té.
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ADDRESS BUS

o

||

CONTRCL BUS
|l

11

|

+D¢ phan giai 12 bit

Thong s6 k¥ thuat caa ADC 5 74:

+ Co giao dién bus 8 bo va 16 bit voi cac bo vi xur Iy

+ Lam viéc tuyén tinh trong khodng nhiét ¢ tir 0°C dén + 70°C (logi AD574A J,
K, L va tir-55°C trén +125°C (loai AD5744 s, T, U).

+ Thoi gian chuyén déi 25 us

+ Twong thich (ca vé chdn) véi ADC chuyén doi toc dé cao AD674B (15us)
AD774B (10us)

+Tiéu thu nang lwong thttp: 390mW

38

f "~ _DATA BUS \
MODE  CTEALCAD RO WR D7-D0  AQ-A1
B9 - B12 €S
POL, OR -__6-:>PA5-PM
el Pes 8008, 8080
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8255 48, ETC.
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A INTR A
svaTus I+ PC4 PCs INTR
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10KE2
GND
+8V
SEE TEXT
Hinh 1.29. Ghép néi ICL7109 véi 8255 va vi xir Iy
¢ Gidi thicu ADC AD574
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+5V SUPPLY -/ STATUS
Voo L | | =128 s1s
DATA MODE SELECT [ | mse| [57] DB11y
1218 [2! N | B MsB
CHIP SELECT E—[—P_I CONTROL = | | 12¢] D10
3
BYTE ADDRESS/ B
SHORT CYCLE [4] \ ¥ T ; o s|t H25] DB9
0 T
READICONVERT [5] CLOCK SAR 12| A4 24 pas
RIT
CHIP ENABLE [§] ' W n Hz23] o7
CE I
o
+12/+15V suppvw E———* ul B 22| DB6 | DIGITAL
e T DATA
+10V REFERENCE [§] 4 3 —21] pBS | cUTPUTS
REF OUT Yl
ANALOG COMMON E —E DB4
AC B
REFERENCE INPUT [pl_ Ul N Hiel pe2
REF IN L= : ! —
12115V SUPPLY [ Els H1s| o2
EE L
BIPOLAR OFFSET 3 S| £ Hi7] pB1Y
Bip OFF |12 A :I
10V SPAN INPUT DBO
26V SPAN INPUT __} =1 DIGITAL COMMON
20w, L4 ADS74A [12 L Ploc

Hinh 1.30. Cdu tao AD5 744

+ AD574A c6 mot dau vao tuong tu va dau ra sb 12 bit, c6 bo tao chuan va b tao
xung nhip sin bén trong. Pau ra c6 bd dém 3 trang thai dé ghép truc tiép vao kénh dir
lidu cta bd vi xtr 1Iy. AD574A duoc thiét ké v6i thanh phan chinh 13 hai chip LSI gdm
ca hai mach tuong tu va s6, diéu nay tao cho vi mach c6 dac tinh linh hoat va hiéu suét
cao voi nang luong thap nhat. Chip thir nhit 12 bo chuyén d6i ADC 12 bit AD 565A
hiéu suét cao va bo tao dién ap chuan. N6 con c6 bd chuyén mach dong dau ra téc do
cao va tap hop dién tr& mang mong duoc tinh chinh bang laser. Chip thir hai s dung
mach LSI gém thanh ghi xép xi lién tuc, bo diéu khién logic, bd dém ba trang thai, bo
tao xung nhip va bd hiéu chinh dau vao, bd so sanh co do troi thép. Xem hinh 2.5.

+ AD 574A c6 thé ghép ndi véi mét trong cac bus 8,12 hodc 16 bit caa hé vi xu Iy
khong can bd dém céng hoac cac phén tir diéu khién. Ca 12 bit dit liéu dau ra c6 thé
doc mot 1an hodc hai 1an mdi 1an 8 bit (1an dau 8 bit dit liéu 1an sau 4 bit dit liéu va 4
bit zero).
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+Vg o +15V
— I,;
TO A1 c1 T4 +5V
+ T C3
Vier 0= — —I -V # C2 o 15V
AGND o— TO A1
| ' 000G
*Vs 8
& | oo
Hs_l_ffl loleal el | U o
| TR 3-STATE
DATA
' o | [T re  TAD574A 1 13
I ri® 100k H
2 | . 100k 6
ADS85 |OFFSE1TSV R3 9
-15V 1000
M1 T 1] 9
iy ol sodeeudies sl e e — 4
o1 o 1
ANALOG -Vs 3
INPUT
OV TO +10V Lc<‘r =
. T
CONVERT 7404 OR EQ. STAT
NOTE

1.C1, C2, C3 ARE 47uF TANTALUM, BYPASSED BY
0.1uF CERAMIC. LOCATE AT ASSOCIATED A2 PINS.

Hinh 1.31. AD574A véi AD585 Sample and Hold

(2)1258 sTs (28)
cs
. orgixm (3) HIGH
100k (4) 40 BIT

~42VIA5V +12ViH15V =
OLE MIDDLE
e CE BITS
ADS74A
LOW
100k ‘ @ REF IN BITS
(8) REF OUT
1000
\— 12) BIP OFF
0 TO +1CV @ o +5V o
10Vin
ANALOG s1sv (7)
INPUTS o 14) 20V)y 4BV @
0 TG +20V

v

Hinh 1.32. Tin hiéu dau vao don cuc

Khéi tao ADC theo bang 1.5
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Bang 1.5. Bang su thdt cua ADC574A

CE | CS | R/IC | 12/8 | A, | Operation
0 X X X X | None
X 1 X X X | None
1 0 0 X 0 | Initiate 12-Bit Conversion
1 0 0 X 1 | Initiate 8 Bit Conversion
1 0 1 Pin1 | X | Enable 12-Bit. Parallel Output
1 0 1 | Pinl15| 1 | Enable 8 Mot Significant Bit
1 0 1 Pin 15 | O | Enable 4 BSBs + 4 Trailing Zeroes

Céc tin hiéu CE, CS va R/C diéu khién chuyén d6i ctia bo chuyén d6i. Trang thai
R/C khi ca CE va CS xac nhén bo chuyén doi dang doc hay dang chuyén dbi. Khi doc
thi R/C = 1 con khi chuyén d6i R/C = 0. Céc dau vao thanh ghi A, va 1218 diéu khién
dang dir liéu va d6 dai chuyén d6i. Puong A, thuong ndi véi bit LSB cua bus dia chi.
Néu viéc chuyén do6i bat dau voi Ay = 0 thi ¢ dau ra s& nhan duoc du ca 12 bit. Néu
Ay=1 thi chuyén ddi 8 bit th?ip. Trong qua trinh thao tac doc dir liéu, gia tri Ay con xac
dinh bo dém 3 trang thai chira 8 MSB (v6i A = 0) hodc 4 LSB (khi A= 1). Chan 12/8
xac dinh dir liéu dau ra dugc xép thanh 2 word 8 bit (12/8 nbi véi chan DIG COM)
hodc mot wond don 12 bit (chan 12/8 ndi véi Viogic)- Chan 12/8 khong tuong thich véi
TTL nén phai ghim vé DIG hoic Viogic-

Dang thirc 8 bit (khi Ag: 1) chita 4 LSB gia tri bién d6i kém theo 4 bit zero. Cach
t6 chirc ndy cho phép cac duong dit liéu ra hoan toan tring hop va giao dién tryuc tiép
v6i bus 8 bit ma khong can bd dém 3 trang thai. Tin hiéu dau ra STS chi thi trang thai
ctia bd chuyén d6i. Khi STS = 1 14 luc bét ddu chuyén ddi va STS= 0 khi chuyén doi
xong. Dic tinh thoi gian chuyén ddi co ban cia AD574A

Bang 1.6. Thoi gian chuyén doi - cdc kiéu chuyén doi

Symbol |Parameter Min Typ  Max |Units
tbsc STS Delay from CE 100
tHEC CE Pulse Width 300 ns
tssc CS to CE Setup 300 ns
tusc CS Low During CE High 200 ns
tsre R C to CE Setup 250 ns
tHrC R C Low During CE High 200 ns
tsac A() to CE Setup 0 Ns
tHAC A, Valid During CE High 300 ns
tc Conversion Time
8-Bit Cycle 10 24 | us
12-Bit Cycle 15 35 us
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Khi thao tac chuyén d6i, chan R/C can & muc thap trude lac CE va CS xuat hién.
Néu R/C = 1 va thao tac doc dir liéu xuét hién d@)ng thoi co thé tach thanh su tranh
chap trong bus hé théng. Co thé dung CE hoic CS dé khoi tao mot chuyén dbi. Néu sir
dung CS dé kich hoat chuyén d6i ADC hodc khong cé thoi gian thiét 1ap riéng thi phai
kéo dai thoi gian hi¢u lyc cta cac tin hi¢u can thiét (thot gian dam bao it nhét 1a 200ns
trong khi R/C, cE va CS ¢6 hiéu luc). Pau CE c6 thoi gian tré nho hon chan CS nén
diéu khién chuyén d6i nhanh hon.

¢ Gidi thi¢u ADC 7106/7107
La loai ADC tich phén 2 sudn déc:
+ mot dau vao, do phan giai 312 digit, tiéu thu ning luong thap

+ cos thé ghép truc tiép LCD va LED 7 doan. Rét thuan tién cho cac ung dung can
¢6 hién thi trong cong nghiép.
+ nhiét d¢ lam viéc 0°C dén 70°C.
+ Pién ap cung cip: ICL7106, V+ to V- 5V. ICL7107, V+ to GND 6V, V- to
GND 9V
C;=0.1puF  Cs=0.02uF
C,=047uF R, =24kQ
Cy=0.22uF R, =47kQ R, =1kQ
C,=100pF R;=100kQ  Rs=1MQ

+5V

R3 Ca

S-%%Elﬁ@

“ N e O

2228k

Oogpmw

> [+ 4

T prs E&m
b = | m-zu.uwoum

-

Hinh 1.33. Mach thu ICL 7107
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Hinh 1.34. Phan hién thi sé ciia ICL7107

Chinh x4c cao, nhidu thap va gia thanh thip. Ching duogc st dung rat tt cho cac
bang tin dén 1MHz nhu tiéng néi, 4m thanh.

1.5.3. Chuyén dbi D/A
Chuyén dbi s6 - tuong ty DAC thyc hién chirc ning chuyén ddi thong tin dang ma
s6 (m nhi phan) sang dang tuong tu (dang dién ap mot chiéu).

DAC c¢6 céu trac tong quat nhu sau:

\Y%

ref dién dp chudn

bau MSB . 2
Va0 — 3 Thanh MSB > Chuyén —p Mach dién

mi . ; mach tuong trd trong s6

ohi ——P| 8hi L w
phan LSB LSB E Hinh

Hinh 1.37. Chuyén doi DAC

Dau vao cua DAC 1a dit liéu & dang ma s6 (ma nhi phan). D6 rong cua dit liéu vao
(tinh béng bia x4c dinh dd chinh x4c ctia dau ra tuong tu.

Do rong dit li€u cua dau vao 8bit, 10 bit, 12 bit, 16 bit... tuong ung véi khoang tin
hiéu twong ty c6 mutrc luong tir tr 256 mue, 1024, 4096, 65536... muc.
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Thanh ghi ¢6 chtc nang chdt dit liéu can chuyén doi,

Mach xac dinh trong s6, bao gdbm bo chuyén mach tuong ty va mach dién trd, cung
tin hiéu dién &p chuan V¢ s€ tao dau ra dién ap hoac dong dién c6 muc tuong tng voi
gia tri cua ma so ¢ dau vao.

Mach khuyéch dai thuat toan (OA) c6 chirc nang chuyén d6i dong- ap cho dau ra

tuong tu.

® DAC loai cong
V¢ Dién dp chudn
MSB 4 IR R/2
d —
Pau b, ] -
vao e—b,, N N e
md o | bn_3 \. 4R
nhl 2n - lR
Phé.n -~ bo LSB >\. — Dﬁu "
. 2 tu
Thanh ghi He théng cong Mach dlen)tro tuong tu
tic chuyén mach trong s6

Hinh 1.38. Nguyén ly DAC logi cong

Murc logic ¢ dau ra cta thanh ghi quyét dinh viéc két ndi dién ap chuan V¢ 1én cac
dién trd trong mach di¢n tré trong sb6 & dau vao cua mach khuyéch dai thuat toan.

Mach khuyéch dai thuat toan dong vai tro mdt bo cong
Mach dién trg trong s6 dugc to chirc nhu sau:
1R = 2°R tng v6i MSB - bit ¢6 ¥ nghia 16n nhat
2R=2'R
4R =2°R

2"'R g véi LSB - bit ¢6 ¥ nghia nho nhat
Dién trd phan hdi trén mach khuyéch dai thuat todn o tri s6 112 R

Dién 4p & dau ra mach OA la:

R/2
V0=—Vref >

IN

trong doé:

I = 01 b, + 11 b, ,+ 21 b,,_3+...+———1l—~b0
R, 2°R 2'R 2°R 2" R

v6i b; = 0 néu bit twong g 14 "0"
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b; = 1 néu bit tvong tmg 1a "1"
Tir day ta c6 dién ap dau ra:

Vo, 1 1 1 1
o =—Tf(ybn_1 +§bn_z +§bn_3 +---+Fbo)

DAC dién tr& hinh T

.

Vref

: 1
d0 1dl =

Hinh 1.39 DAC dién tro hinh T

d2 d3

Mach chuyén ddi DAC dugce tao ra bﬁng cach mic thang dién tré ndy voi mach
khuyéch dai thuat todan OA qua hé théng chuyén mach K;. Vi cach mic nay dong
dién I; va cac dong nhanh qua céc chuyén mach K; 1a ¢6 dinh(I/2, I/4...) va khong phu
thudc vao vi tri cua chuyén mach do ca hai vi tri ctia K; déu dugc ndi dat that hodc 1a
qua 181 vao khuyéch dai thuat toan OA (dét gia).

Cac chuyén mach K; dugc diéu khién béng cac bitd;. Khid;=1 chuyén mach duoc
dong sang bén phai; khi di=0 chuyén mach duoc dong sang bén trai. Trén hinh vé& gia
tri cua cac bit d;d,d;dy 1a 1101.

V6i dir liéu dau vao co do rong n mach thang dién tro-chuyén mach- khuyéch dai
thuat toan cho dién ap dau ra U,

Vref n-1 n-2 1 0
Ura==—(d, 2" 4 d, ;2 ot )2 +d,27)

e So d0 sir dung ADC 0808
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10K
s2v B H12V 4 £ analog

| 4 1 \I\ output

5 msbAl & Out ¥

— 15 2 1 ——®

? A2 Vref - +

K & viefs | 14 5K 3T, TLO82

9 A5

]101 %e DACO0808 6 5K

L @EA& COMP ; 1 -1av
Vss )

104

-12v +bV

Hinh 1.40 Suw dung DAC 0808

Gié tri dau vao so6 dugc dua vao qua céac chan tir s6 5 dén chan s6 12. Bién ap dau

ra Out tai chan sb 4 duoc tinh theo cong thircy

Al A2 A8
Vy=- —+—t.t—
0 REF(z 4 256)

Mach dién léy mau va gitt mau: Khi sir dung ADC dé sb hoa cac tin hiéu tuong tu
viéc thyc hién gdm lugng tir hoa va ma hoa. Trong pha dau c6 qua trinh 14y mau. Néu
sir dung cac ADC c6 toc do chuyén doi thap dé thyuc hién thi khong dam bao diéu kién
dinh 1y shanon khi khéi phuc tin hiéu. Dé dam bao qua trinh 1iy mau d& bi mat mat
thong tin ngudi ta sir dung cac mach 1dy mau va giir mau.

Trong hinh nay transitor truong kénh N 1a chuyén mach ldy mau. NEU V| ¢ muc
cao thi T thong tin hiéu vao V| nap cho tu dién C, thong qua R; va T. Gid st R; = Ry
dong dién dau vao khuyéch dai thuat toan bé“lng 0. Khi d6 sau qua trinh nap dién thi V,
=-V;= V¢ Néu V| vé mirc thap rdi thi T ngit. Do d6 dién ap V¢ trén C, va V, duy tri
mot thoi gian. Thoi gian duy tri ndy cang dai néu C, khong 1o va trd khang vao bo
khuyéch dai thuat toan cang l6n. Nhuoc diém 1a toc do léy mau thép do C; nap qua R;
va T; ma R, khong thé qua nho do anh huong dén trd khang vao cia mach khuyéch dai

thudt toan. Mach cai tién dung trong vi mach 1dy mau va giit mau LF 198 nhu sauy
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" [~
ilmip S R b
5
T 1Al 1Az
| o - |
V'
VL: \& 0 300 :
N =
Cx

Hinh 1.41. Vi mach ldy mdu va giit mau LF198
Al, A2 la cac bo khuyéch dai thuat toan. S la chuyén ma ach dién tir, L 1a mach
diéu khién S. Khi S nbi A1 va A2 cong tac & ché do bo lip (hé sé khuyéch dai = 1 nén
Vo = V'y = V1. Tu dién bén ngoai CK méc ndi tiép v6oi R2 (=300) thong xuéng dat s&
Co dién ap béng V.. Khi VL. =0, S ngét dién ap trén ty, do do6 dién ap ra vé duy tri. V;
c6 thé bién thién dang ké trude khi S duge ndi thong trd lai cho 1an 1a mau ké tiép do
d6. V, c6 thé bién thién rat 1on 1am hong chuyén mach S. D1 va D2 ding dé bao vé
qué ap nay. Néu V'y qua chén so véi V, thi didt s& thong giam V', trong pham vi V| +
Vp voi va la dién ap roi trén mot. Con khi S thong - lac léy mau thi V'y =V, D1 va D2
déu hé mach, mach bao vé khong anh hudng gi dén viée léy mau.
So voi so dd trén thi dién trd R; di dugc thay bang mach KDTT Al c¢6 dién tro
nho hon nhiéu nén khi nap cho Cx s& nhanh hon.

CAU HOI VA BAI TAP

1. Kién trac "hi-performance" trong may tinh PC giai quyét van dé gi?

2. Chipset la gi?

3. Hay m6 ta khai niém tan sé bus & muc vat 1y?

4. So sanh cac dic diém k¥ thuat chinh ctia méi loai ADC véi nhau: tdc do chuyén
d6i, do phan giai, kha ning giao tiép véi thiét bi khac?

5. Thiét ké mach chuyén d6i dung ADC thong dung nhu ADC0809, ADC0804 ¢
ghép v6i mach 1dy mau va giir mau?

6. Thiét ké mach chuyén doi dung ADC ICL7109, 7107 do nhiét d¢ dung sensor
LM335.
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] Chuwong I1 )
Cau truc chung cua 1 modul ghép noi

2.1. M6 hinh tong thé

Lénh doc
\Ao = ™ Gl [Tanh viet
" wr ma dia
\ e ® > Chi - —Pp
RD »| lenh —»
¢ Yeu cdu Xirly
INTR ngat
Xac nhan &
INTA g ¢
5 CAm ngit /\
= Thanh g 4 = | Yéucau A
d gh o A
g -E trang thi | | YéucauB
2 Z ||| Lenh dgc = I
= ———~| Thanh ghi -2 |Piéu khién A
@ | diéu khién = <
a ) g
bo. . pol & Lénh viét 2 |Piéu khién B
0 T 2 | Thanh ghi & ~|
h= dém viét 3
a9 T = DOO 00 DOn
DIj~. DI, Lénh viét A r
Thanh ghi S \
- —p{ démdoc DI, .. DI,
Lénh doc

Hinh 2.1. So d@6 khoi mot khoi ghép noi

Viéc trao doi thong tin, dit liéu giita thiét bi ngoai va hé trung tim (CPU+bod nhd)
co ban 1a viét vao va doc ra. Khi dua ra thi dit liéu duge dua qua cac thanh ghi dém
viét. Khi doc vao thi dit liéu duge dua qua cac thanh ghi dém doc. Céc tin hi¢u giai ma
dia chi va diéu khién doc viét dugc phdi hop gitta bd giai ma va diéu khién logic cho
phép thiét bi nao hoat dong.

Khi dung phuong phép polling c6 thé kiém tra diéu kién dua dir liéu vao hodc viét
dir licu ra thong qua cac thanh ghi trang thai.

Néu vao ra dir liéu dung ngat thi tin hiéu yéu cau ngat ngoai tir thiét bi ngoai vi,
thong qua bo xir Iy ngit tic dong dén chan INTR cta CPU. Néu CPU chip nhan ngit
n6 phat tin hi¢u INTA ra ngoai, ngét duoc thue hién, dit liéu duge viét vao / doc ra
bang chuong trinh ctia chung ta thay cho chuong trinh phuc vu ngit ISR.

C6 thé thyc hién k¥ thuat DMA dé vao/ra dir liéu duoc sy giam sat cia DMAC
(trong so @b nay khong mo ta).

48

Bus thiét bi ngoai




sinhvienit.net

2.2. CAu tric cac khéi
2.2.1. Khoi giai ma dia chi - nhiém vy, cau tao

- Muc dich ctia giai ma dia chi 1a d€ xac dinh dugc 6 nh¢ hay thiét bi ngoai vi ma
CPU can lam viéc.

- Khoi giai ma dia chi c6 nhi€u dau vao chan dia chi c6 thé két hgp mdt so tin hi¢u
di€u khién va c6 mot hodc nhiéu dau ra giai ma dia chi.

- Tin hi¢u dau ra cua bg giai ma dia chi c6 thé 1a muc thap (LOW) hodac muc cao
(HIGH)

Ao
Al —————
A, L (Céc) tin hiéu
G{al m? _  » ractabdgidi
A, dia chi ma dia chi
___—’ -
Tin hieu IO/M
AEN
Hinh 2.2 B¢ giai ma dia chi

- Cac vi mach thuong dugc su dung dé xay dung bd giai ma dia chi la cac vi mach

AND, OR, NOT, NAND ghép ndi voi nhau theo yéu cau cu thé,

- C6 thé str dung cac mang logic 1ap trinh (GAL, PAL) dé xay dung cac bo giai ma
dia chi.

- C6 thé st dung vi mach gidi ma

7415138
nhiéu dau ra chang han nhu 74LS138 ; i Y0 o%
s—1 B ¥l Oz
c Y2 Dy
¥3 0
Jon 3¢ pIT
500 o) — Y5 Po—
Hoat dong cua 74LS138 : Gl s g
E3 Y7

Hinh 2.3. Vi mach 74LS138
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Ay Ay, L L L
2764 2764|2764

M 3 o T TOE
AlS C Oﬁyl
AAm . 74138 T 2
17 q 3
T
g ;{6
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Hinh 2.4. Dung 74138 gidi md dia chi cho 3 vi mach

Vi mach ¢6 8 dau ra giai ma tac dong ¢ muc thép tir Yo dén Y. Viéc chon dau ra
gidi ma nao do to hop tin hi€u cac chan A, B, C. Dé vi mach hoat dong tin hi¢u ¢ cac
chan G2A, G2B, G1 phai dam bao dong thoi nhu sau:

G2A=0, G2B=0 va G1=1

Bang 2.1. Tac dong cua vi mach

Input Outputs

Enable | Select

G|G2 |C|B|A|YO0|Y1|Y2|Y3|Y4|Y5|Y6|Y7
X| H|X|X|X|H|H/H|H|H|H|H|H
L| X |[X|X|X|H/H|H|H|H|H|H|H
H| L |[LILIL|L|H|H|H|H|H|H|H
H| L |[LILIH/H|L|H|H|H|H|H|H
H| L |[LIHILIH|H|L|H|H|H|H|H
H| L |[L/IHH/ H|H H|H|H|H|H|H
H| L [HL|ILIH|H|/H/H|L|H|H|H
H| L |HILIHHH|H|/H|H|H|L|H|H
H| L |HH/L|H|H/ H|H|H|H|H|H
H| L |[HHH H|H/H/ H|H H|H|L

G2 =G2A + G2B
H = High Level, L = Low Level, X = Don't Care
Vi du st dung vi mach 74138 giai ma cho 3 vi mach ROM 2764, dia chi cia 6 nho

dAu tién 1a FOOOOh tirc 1a 1111 0000 0000 0000 0000
A
A19f f #'\ Ay
CB A 0
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C6 nhiéu phirong én dé giai ma cho mét yéu cdu cu thé khi sir dung 74138.
2.2.2. Khéi dém dit liéu - nhiém vy, ciu tao

La khdi trung gian dé chira dit liéu trude khi duge chuyén vao hay chuyén ra khoi
h¢ trung tam.

- Cac vi mach hay duogc str dung:

+ Dém 1 chiéu: 74244

Vi mach la bo dém gém 2 ntra 4 bit. Ntra thur
nhdt gdm céc b it vao Ia 1Al,..., 1A4 va diu ra 1a i 142
1Y1,..., 1Y4. Nita thit hai 14 2A1,..., 2A4 va cdc dau ~ —5—] 143 e
rala2Yl,..., 2Y4.

Bt
ot | 4t
[o.§ s

o
—
E-N

._.
o8]

—
—
L=

24l 271

, ) , Ao 1x ‘A . A <A 13 7
Cho phép nura thtr nhat lam viéc khi chan diéu 15 242 gg 5

2 A AN a Z 243
khién 1G (chan so 1) & mirc thap 171 2a4 24—

Cho phép nira thir hai lam viéc khi chan diéu

7 : , 18 7415244
khién 2G (chan s6 19) & muc thap

LGJ;

Nhu vy bang cach diéu khién céc chan 1 va 19
c6 thé didu khién dit liéu qua hai nira 4 bit riéng bigt  Hinh 2.5 Vimach 7418244
hodc dong thoi.

+ Pém 2 chiéu: 74245

g AD BO i?,
Day 1a bo dém hai chicu 8 bit, Dé dir lieu qua % ] i; SR NT:
. . 5 15
dugc bd dém chan E (chan s6 19) phai muc thap. 6 iﬁ gi 14
Chiéu dit liéu qua bd dém phu thudc vao mi logic T 45 BS — 1=
ctia chan DIR (chan sb 1). Khi DIR = 0 Cac bit dit 2 v WY
liéu chi dugc phép tor B qua A.Khi DIR = 1 Céc bit 1
. A g s Lo F 7413245
dir liéu chi duogc phép tir A qua B. 1 DIR

Hinh 2.6. Vi mach 74LS245

+ Mach chét 74373

Vi mac chét co dau ra 3 trang thai (TRI- 3 Moo oo 2
STATE). B¢ vi mach lam viéc dugc thi chan OE T 10 et
(chan s6 1) phdi 6 muc thdp. Khi LE (chan s 1) £ o3 % =

., , A . A A 9 9 ’ D4
phai & muc thap. Khi LE (chan so 11) phai ¢ muc :: DS ° Qs }2
cao dir liéu t6i cac dau D; duge dua qua Q;. Khi LE R e gﬁ I3
O muc th?ip dit liéu duoc chdt gitr lai khong dua ra _

R L o cE

cho dén khi LE ¢ murc cao. A g 74LS373

Hinh 2.7. Vi mach 74LS373
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+ Vi mach don kénh 74LS257

2 4
Tém bit vio (cdc chan 2,3,5,6,10,11,13,14) N e j
dén vi mach, chi co 4 duong ra (ly,2Y,3Y,4Y) 8 gg x
duoc didu khidn qua lam 2 1an bing gi4 tri chan 0 T
A/B: Lan 1 chan nay =0 cac bit thip (D0-D3) e ay |12
qua; 1an 2 A/B =1 cic bit cao (D4- D7) qua. Mot s 4 241.5257
vi du s dung vi mach 74LS257 c6 thé xem —1 9 %B

trong trang 58.
Hinh 2.8. Vi mach 74LS257

+ Vi mach chuyén mach CD4051 13 5
1a X0 X
A . N ‘A n A e \ X1
Dé vi mach lam viéc chan INH (chén s6 6) & D x2
’ A A+ LA ~ X3
muc thap. Thay doéi t6 hgp A B C s€ chon dugce - xa
. A X A \ T-ET A X5
cac dau X, dén X,. bBau vao c6 thé la X, dau ra f X6 4051
N A , A , ~ - A \ X7
la mot trong cac dau X; (tdch kénh) hodc dau vao .
INH
\ \ ‘ 11
la mot trong cac dau X; dau ra 1a X (don kénh), lg g
(&
? VEE

Hinh 2.9. Vi mach CD4051

+ Thanh ghi dich 74LS164
Bang 2.2. Hoat dong cua 74LS164
OPERATING INPUTS OUTPUTS . ;
MR| A | B | Q | Q-Q P o ]
Reset(Clear) | L | X | X | L | L-L HLSI6 o5 e
H|{L|L|L/|q-q . lax s |1l
Q6
H|L | h|L - L
Shift do~ o
H h 1 L do - 96
H h h H | q-9s Hinh 2.10. Vi mach 74LS164

Tin hiéu ndi tiép dua vao A, B hodc A va B. Cac dau ra song song Qg dén Q.
Xung nhip 1am viéc duoc dua vao CLK. Sau mdi xung CLK trang thai cta Qi lai duoc
chuyén dén Q;;, va dau vao dugc chuyén dén Q,. Chan MR (chan sb 9) 1a chan xo04
cac dau ra Q;. Khi MR ¢ murc thip cac dau ra song song duoc xo4 vé 0.
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LEDO 5 T2V

10K v

5 TR 74LS164 TO
3—:1—1§:A @ 2

+5V B e oo T LED7
== 51

3 11

s o SR =

O @ =

2 ,’q 1 =
741306

Hinh 2.11. Mach diéu khién dén sang dan bang 74LS164

Dé hiéu sy 1am viéc ctia 74LS164 ta c6 thé xem so d6 hinh.... Chan A va B ni véi
+5V qua dién tré 2.7K tuwong duong voi dua mirc 1 vao A, B. Xung nhip lam viéc tur
mot by dao dong khac dua vao chan CLK. Khi bat dau lam viéc cac dau Q; (Qo dén
Q;) 6 muc thép cac dén Ty dén T, khoa nén cac LED khong sang.

- Khi ¢6 xung CLK dau tién muc 1 coa A, B dugc dua vao Q,. Pén T, mo —
LED, sang. Trang thai cua Q, dugc chuyén sang Q;, Q; chuyén sang Q,,... Cac dén
T,.. T; van khoa va cac LED,.. LED, van khong sang.

- Khi ¢6 xung CLK thr hai — dén Ty md trang thai Q, duoc chuyén sang Q; —
deén T; mo... LED,, LED;sang...

- Sau xung tht 8 dén T, mé, cac dén déu sang. Trang thai 1 cua Q, dugc dwa vé
MR lam cho cac dau Q; tré lai bﬁng 0 va lai bat dau mot chu ky moi.
+ Vi mach giai ma 74L.S154

Vi mach hoat dong khi G1 (chdn sé 18) va G2 (chdn s6 19) & mirc thap. Tuy theo
t6 hop ABCD nao ma cac dau ra (tir chdn 1 dén chan 17) s& dugc kich hoat & mirc
thap.
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74LS154

N
w

22

(8]
—

UOwh

20

Gl

y

8|
L& IWIN—1O1010| VL& ITWIN| O

Hinh 2.12  Vimach 74154

Gioi thiéu mach bang chir dién tur
Quét hang dung 74154
Quét cot dung 74164
2.2.3. Khdi logic diéu khién thiét bi - nhiém vu, cdu tao

- Pam bao sy phéi hop hoat dong ciia cac vi mach trong thiét bi 1 cach ding dan
dé viéc dua dir li¢u vao/ra gitra h¢ trung tdm va thiét bi ngoai vi thyc hién duogc.

- Cac tin hiéu diéu khién cta khéi nay gdm:

+ WR: Diéu khién doc

+ RD: Diéu khién viét

+ ALE: Xung cho phép chét dia chi

+ IO/M: Phan biét truy nhap bo nhé hay thiét bi ngoai vi
+ RESET: Tin hi¢u khoi dong lai CPU

+ AEN: Phan biét kiéu vao ra dir litcu AEN=1 Thyc hién DMA, AEN =0 vio ra
qua CPU.

Céc ghép noi trong khoi can dam bao sao cho:

+ Khi tin hi¢u gidi ma dia chi dua vao khéi giai ma dia chi ding thi cac vi mach
dém, cong phai mo ra

+ Céc tin hiéu diéu khién doc/ viét ciia CPU phai ndi vao cac chan diéu khién
doc/viét cuia cac vi mach. RD dam bao chiéu dit liéu vao. WR dam bao chiéu dit liéu
ra. Tin hiéu reset cia CPU phai dugc ndi vao cac chan reset clia cac vi mach céng.

+ D1t li¢u thong qua vi mach dém ndi vao bus dit liéu cua hé théng.

2.3. Phin mém diéu khién thiét bi
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- Dung dé diéu khién viéc vao ra dix liéu, dugc viét béng cac ngon ngir 1ap trinh (C,
C++, Pascal, delphi, VB, assembly,...) truy nhap qua cic cong diéu khién thiét bi.

- Chuong trinh diéu khién thiét bi phai duoc viét twong ng vdi phan clng. Néu
phan mém diéu khién cua thiét bi nay dung cho thiét bi khac thi s& khong thuc hién
dugc viée diéu khién. C6 hai loai phan mém diéu khién:

+ Viét theo yéu cau riéng, cu thé voi mot phan cimg khong thong dung (Gidng nhu
"may do"). Cac phan mém nay khong tich hgp dugc vao hé diéu hanh.

+ Céc driver 1a cac chuong trinh diéu khién thiét bji duoc viét theo cac qui chuan
dé c6 thé tich hop vao cac hé didu hanh. Cac phdn mém diéu khién thiét bi, cu thé
duoc viét dé chay trén nén hé diéu hanh nao d6 dam bao viéc vao ra dit liéu cho 1 thiét
bi phan cimg cu thé. Cac nha cung cap thiét bi roi nhw cam man hinh, cam am thanh,
cac O USB, modem, may in, may quét... da viét sin cac driver cho mdi loai thiét bi.
Ho c6 thé bt tay v6i nha cung cdp hé diéu hanh - nhu Microsoft chang han dé thng
nhat ma san phdm cua minh VID (Vendor ID). Khi ghép thiét bj vao hé thong, chuong
trinh ctia hé diéu hanh s& thong qua cac ma nay dé phat hién ra thiét bi nao ciia hang
nao duoc ghép vao hé thong dé khoi dong driver twong tmg da cung cip cho nha san
xuit hé diéu hanh. Didu nay giai thich viéc cac hé diéu hanh cua Microsoft gan day
nhu Windows 2000, XP tu dong nhan biét duoc hau hét cac thiét bi ngoai vi thong
dung.

- Mot sb giao dién khong cho phép 1ap trinh truc tiép ma phai thong qua cac ham
API nhu céac giao dién PCI, USB,

- M6t s6 hé diéu hanh khong cho phép 1ap trinh tryc tiép vao cac dia chi cong ma
phai thong qua cac ham API nhu Windows XP.

Cac hé diéu hanh méi nhu windows NT, 2000, XP khong cho phép doc viét truc
tiép cac cong. Dé truy nhap cong can théng qua cac ham API hodc qua cac thu vién
clia ting ngdn ngit l4p trinh trén windows. Trong chuong tiép theo co gidi thiéu chi
tiét sir dung thu vién inoutport. du lap trinh véi VB truy nhap cong song song cia may
tinh PC.

CAU HOI VA BAI TAP
1. Hay liét ké cac vi mach dém (1 chiéu, 2 chiéu), cach st dung ma ban biét?
2. Mdt vi mach dém va mot vi mach chdt khac nhau co ban & diém nao?
3. Hay li¢t ké cac vi mach ddn/tach kénh, cach st dung?
4. Hay liét ké cac vi mach giai ma, cach sir dung?

5. Hay li¢t ké cac vi mach thanh ghi dich, cach sir dung?
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6. Dir liéu tir trong bd nhé may tinh ra ngoai thiét bi ngoai vi va nguoc lai ¢6 phai
1a lién tuc khong hay gian doan? Vai trd cua khdi logic v6i van dé nay?

7. Tai sao hé diéu hanh tai nhan dién dugc thiét bi ngoai vi cua cac hang khac
nhau? Hay cho biét ma VID mdt s thiét bi trén may tinh cua ban: b cung, ban phim,
cam mang,...?

8. Xay dung mach quét sir dung ROM va 74LS154 dé diéu khién diy dén
9. Tim hiéu sir dung Inpout32.d11?
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Chwong II1
Thiet ké cac ghép noi may tinh qua cdc giao dién

3.1. Ghép ndi may tinh qua cac giao dién
3.1.1. Ghép nbi qua cong song song
a) Céc thanh ghi cua giao dién vao ra song song
Dic diém:
- Cung 1 thoi diém truyén duoc 4, 8, 16, 32 bo dit lidu (Mdi bit dit liéu co 1 dudng

dan dit liéu riéng),
- Gur1 nhanh, nhan nhanh,

- Khoang cach trao ddi thong tin ngan do anh hudng cua dién dung ky sinh, do
mirc dién ap, do kinh té.

Pién hinh trong méy tinh d6 14 cong song song (Cong LPT - Line PrinTer port).

Hién nay trong mdy tinh PC st dung giao dién song song chuan Centronics do
hang Centronics thiét ké. C6 4 cong song song véi cac dia chi

3BCh, 378h, 278h, 2BCh

Khi may tinh méi bat 1én, BIOS (Basic Input Output System) s& quyét dinh s6 hiéu
dia chi cong may in song song. Pau tién nod s& tim & dia chi 3BCh néu tim thiy cong
song song & day thi cong LPT1 s& 1a 3BCh. Sau d6 BIOS tim tiép cong song song &
dia chi 378h; néu co6 day s& 1a LPT2... Nhung ¢ budc dau néu khong thdy cong song
song & 3BCh thi 378h s& la dia chi ctia cong LPT1. Trén mainboard may tinh PC hién
nay do van dé giam gia thanh va do xuit hién cac giao dién vao/ra méi c6 nhiéu tinh
nang uu viét nén cac nha san xuét chi ché tao mot céng may in song ghép véi dia chi
378h.

Céc thanh ghi: Cong may in song song c6 3 thanh ghi:

- Thanh ghi dia chi co so: 378h, 278h, 3BCh, 2BCh la thanh ghi dir li¢u (Data
Register). Dir liéu tir trong may tinh dugc dua ra qua thanh ghi nay. C6 1 sb hang cho
phép c6 thé dua dit liéu vao may tinh qua thanh ghi nay. D6 1a cong song song kiéu
vao ra hai chiéu (bi-directional mode).

- Thanh ghi Pia chi co s& + 1: 379h, 279h, 3BDh, 2BDh c6 5 bit vao may tinh Co
thé sir dung cac bit vao nay dé kiém tra trang thai cta cac thiét bi ngoai vi hodc dua dir
li¢u vao may tinh.

- Thanh ghi dia chi co s¢ + 2: Thanh ghi diéu khién dia chi 37Ah, 27Ah 3BCh, 2
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BCh. GOom 5 bit ra,

44444444
ID7|D6|Ds[D4[D3[D2[D1[D0] 8 bit difliéu ra

[D7 D6 D5 D4 D3 D2 D1 D

M5

ACK

, +| BUSY
*[D7D6 D5 D4 D3 D2 D1Do|

L >e— STROBE
L —{>9——»AUTO FEET

p INIT
_______{>.._>SLCHN

> IRQ-Enable

Hinh 3.1. Céc thanh ghi ciia céng mdy in song song
Giao dién song song trén cadc may vi tinh hién nay thuong dugc ghép voi may in &
dia chi 378h. Giao dién song song con cho phép kha ning truyén nhéan dir liéu ra vao
may tinh trong cac tng dung do luong va diéu khién bang may tinh.
Hinh dang bén ngoai ciia dau ndi céng song song loai 25 chan trén hinh v& - Nhin
vao may tinh, chan hinh vuéng 13 s6 1.

Hinh 3.2. Pau noi cong may in 25 chdn trén mdy tinh
Cac chan nhu sau. (Thu tu tur 1 - 25)
STROBE: Léi ra (Output) (1)

D, LéiraditlisuD,  (2)
D, LéiradxlieuD,  (3)
D, LéiradirlieuD, (4)
D, LéiradixlieuD; ()
D, LoiraditrliuDs  (6)
Ds LbiraditliuDs  (7)
Dy LoiraditlisuDs  (8)
D, LéiradixlieuD, (9)
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ACK Lbi vao Input (10)
BUSY  Léi vao May in ban (11)
PE Léi vao Hét gidy (12)
SLCT  Léivao Select (Lwa chon)  (13)
AF Lbira Autofeed (Tu chon) (14)
ERROR Léi vao error (L1) (15)
INIT Lbira Dit lai may in (16)
SLCTIN Léira Select in (17)

Céc chan tir 18 dén 25

GND  Noi dat

Néu ban quan sat k¥ c6 thé thiy s6 hiéu cac chan duoc in ndi trén dau cam nhya.
b) Diéu khién ra ngoai qua cong song song

- Bac diém: Cong suat ra cua cac duong tin hi¢u khong 16n, néu can di€u khién
cong suat lon can ghép thém cac mach phu.

- VD: Hay khao sat mot mach dién

diéu khién qua cong may in song song don *5Y
gian nhat nhu sau. Day 1a mach dién khoa R2
dung tranzixtor. Binh thuong tranzixtor & "
ché d6 khoa, khong c6 dong colector(gidng cl ™ LED
nhu cong tic & vi tri ngat dién), khong c6 Rl to DO

dong chay qua R2, qua LED nén dén LED B -

tat. Khi ta dwa mirc dién ap "1" vao RI

tranzixtor dan dién(giéng nhu cong tic & vi =

tri dan dién), dong chay qua R2, qua LED,

s& lam dén LED sang. Mubn dén tit ta dua Hinh 3.3. Mach dién dong/mo LED
tin hi¢u muc "0" toi R1.

e Chuong trinh diéu khién LED c6 thé viét bang Pascal
Mudn dua 1 gia tri ra cong ta ding
port[$dia chi cong:= gid tri;
Mudn doc gié tri ca cong vao 1 bién ta ding
bién:=port[$dia chi cong];
e Néu str dung ngon ngit C:
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Dé dua 1 byte ra cong c6 thé dung
outportb(Pia chi céng, gid tri);
VD: outportb(0x378,0x80)
hodc dé dua 1 word ra cong ding
outport(Pia chi cong, gid tri);
Mubdn doc cong c6 thé ding
bién = inportb(Pia chi céng);
hodc bién = inport(Pia chi cong)
VD: val = inportb(Ox3F8),
e Néu dung hop ngit, dé dua 1 gia tri ra 1 cong:
mov dx, cong
mov ai, gia tri
out dx, al
Dé doc cong
mov dx,cong
in al, dx
mov bién, al
Frogram controlLED;
uses crt;
const n=500;
begin
clrscr;
Write (' Chuong trinh dieu khien den LED ');
repeat
port [$378]:= port [$378] or $01; {chan diéu khién nbi véi DO}
delay (n);
port [$378]:=$00;
delay (n);
until keypressed;
port [$378]:=$00

end.
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Lap trinh trén Windows:

Néu viét cac chuong trinh diéu khién bang Pascal, C trén DOS hoic hop ngit nhu
trén thi chuong trinh diéu khién cua chung ta chi chay dugc trén Windows 9X, con
trén Windows NT, 2000, XP thi khong chay dugc vi cac hé diéu hanh nay khong cho
phép doc viét tryc tiép cac cong. C6 thé viét chwong trinh thyc hién truy xuat dir lidu
qua cong song song chay trén cac hé diéu hanh windows bang cach str dung thu vién
lién két dong Inpout32.dll cua tac gia Jan Axelson (http://www.lvr.com)

Thu vién nay c6 mdt sb dic diém nhu sau:
+ Lam viéc v&i cac phién ban windows (WIN 98, NT, 200 and XP)
+ Sir dung phuong phap diéu khién dwgc nhung trong dy
+ Khong yéu cdu phan mém hoic diéu khién thiét bj dic biét nao di kém
+ Céc ham diéu khién s& dugc tu dong cai dat va cau hinh khi do dugc nap vao
+ Khong st dung ham API nao di kém ma chi sir dung hai ham Inp32 va Out32
+ Dé dang sir dung véi VC++ va VB

So d6 1am viéc nhu Hinh 3.4

[ Goi ham Inp32 hodc ]
Out32

WIN9X Kiém tra phién ban hé WINNT

Aidn hanh bﬁ

Nap dugc file diéu khién
hwinterface.sys ?

Str dung thu vién
INP/OUTP

% A .
A truvén dir 1ién

Di liéu sén sang. Sir
diu n%d iéélf_ lzchién APl Nap lai
v khéng ?

l?oc/viét dir lidu tir
cong song song ding Nap lai

;

Hinh 3.4. Hoat dong cua Inpout32.dll
C6 hai khi xay dyng san quan trong ctia DLL:
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1) Mot diéu khién thiét bi kiéu nhan dugc nhing trong DLL ¢ dang nhi phan dugc
thong qua Hwinterface. sys cho phép goi 3 ham 'DriverEntry', 'hwinterfaceunload',
'hwinterface Device Control' thyc hién nap go diéu khién thiét bi va lién két véi
Deviceiocontrol API thuc hién doc viét tuy theo ma chuong trinh sir dung.

2) Ban than DLL: Cac ham trong Inpout32.dll dugc thuc hién trong hai file
"inpout32drv.cpp” va "osversion.cpp", osversion.cpp kiém tra phién ban cua hé diéu
hanh con "inpout32drv.cpp” thi cai dat diéu khién thiét bi kiéu nhan (d4 noi trén), nap
n6, thyc hién doc/viét qua cong song song...

Hai ham chinh thuc hién la:
1) 'Inp32', doc dit liéu tir thanh ghi cong song song. Ct phép:
OutPortAddress, ValueToWrite
Vi du: Out &h378, &h55
2) 'Out32', viét dit liéu vao thanh ghi cong song song. Cta phap:
ValueRead = Inp(PortAddress)
Vi du: ValueRead = Inp(&h378)

Ngoai ra con mot sé ham khac c6 thé thyc hién trong Inpout32.dll nhu:

1) 'DlIMain', dugc goi khi do duoc nap hay gd, khi do dugc nap no kiém tra hé
diéu hanh va nap néu can thiét,

2) 'Closedriver', dong cac diéu khién thiét bi ¢ mé trudc khi g& diéu khién thiét bi
(driver).

3) 'Opendriver', mé mot lién két toi diéu khién thiét bi hwinterface.

4) ‘'inst, lay ra 'hwinterface.sys' tir dang nhi phan dua téi thu muc
'systemroot\drivers' va tao mdt dich vu. Ham nay duogc goi khi ham 'Opendriver' thuc
hién khong thanh cong.

5) 'start', khdi dong dich vu hwinterface stir dung Control Manager APIS.

6) 'Systemversion' Kiém tra phién ban hé diéu hanh va tra vé ma thich hop. C6 thé
dowload do nay va ma nguon tu trang web http:"www.logix4u.nét/ sau d6 thuc hién

theo hudéng dan cua tac gia dé sir dung,

Trén day ching ta di dé cip dén viéc diéu khién ra ngoai qua cong may in voi 8
bit. Dé ting s6 bo diéu khién ra c6 thé két hop st dung cac vi mach giai ma, chuyén
kénh... nhu 4051, 74154... So do sir dung 74154 cho phép diéu khién ra ngoai 64 bit
qua cong may in song song nhu hinh 3.5:
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Hinh 3.5. Diéu khién 64 tin qua cong may in

Diéu khién anh LED 7segment qua cong may in

13

o—1T———
12

a
o2 ——
. bl —
i —
e
f
g

~)

—

[

Port 378h

o

o2 ——

o1 —— |
14

o4 ——

LWl &

o +5V

Hinh 3.6. Ding vi mach gidi ma BCD- 7seg hién thi tinh dén 7 doan
Chan A ctia 7447 dugc ndi voi DO cia 378h
Chan B cta 7447 duoc ndi v6i D1 cta 378h
Chan C cua 7447 duoc ndi véi D2 cia 378h
Chan D cta 7447 duoc ndi véi D3 ciia 378h
Céc s6 hién thi tir 0 dén 9 duoc d6i ra sé BCD 16i dua vao ABCD
Muén hién thi s6 0 dua vao 0000 cac thanh a, b, c, d, e, f s& sang

Muén hién thi sd 1 dua vao 0001 cac thanh b, ¢ s& sang
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Muébn hién thi s6 9 dua vao 1001 cac thanh a, b, c, f, g s€ sang.

Theo cach ndy vdi 8 bit ciia cong 378h c6 thé hién thi hai LED. Néu st dung thém
cac mach phu c6 thé ting thém sb bd diéu khién qua cong 378h. Chang han c6 thé sir
dung thém mach don kénh, 8255A... Tuy nhién viéc diéu khién ciing van bi han ché.

Pé tang s6 LED diéu khién dugc ta ¢ thé s dung so d6 sau, vé mit 1y thuyét c6
thé diéu khién dugc sé LED khong han ché theo phwong phép hién thi anh va dit liéu
truyén cho cac LED ndi tiép qua 1 bit ciia cong LPT. Hoat dong ctia mach dién nhu
sau: Dé 5 dén LED sang st dung 5 vi mach 7447 va 3 vi mach 74164. Cac s6 can hién
thi ra cac dén LED 7 doan dugc ddi ra s6 BCD sau d6 duoc truyén ndi tiép qua cac bit
DI cua cong may in dén vi mach 74164 va vi mach 7447 roi méi t6i dén LED. Vi
mach 74164 1a thanh ghi dich nén sau khi dua tung bit vao chan A,B tiép theo dua
xung CLK =1 (Qua bit D, ciia 378h) vao chan CP, c4c bit dir li€u dau vao s& duoc dua
vao thanh ghi dich va duoc dich dan sang phai, mdi xung clock dich mét bit. Nhu vay
thi s6. cudi cung cua day s6 can hién s& duoc hién thi & dén LED dau tién sau do ct
dich dan dén dén LED cubi cung. Khi cac bit dugc dua ra hét thi cac deén s& hién céac

con s0 theo yéu cau.

5v [ Tl 2 : I I
e v+ v+ v+ v+ v+
b
=+
- abcdefqg. abcdefg. abcdefyg. abcdefg. abcdefg.
Py L L1 T T

O
(e}

Hinh 3.7. Hién thi nhiéu LED bang 2 bit diéu khién
Diéu khién hién thi dong LED 7segment qua cong may in.

Khi str dung hién thi tinh dong dién tiéu thu dé dat LED rat 16n do cac LED sang
lién tyc. Dé giam dong dién st dung, ting s6 LED diéu khién co thé dung phuong
phap hién thi dong nhu so dd sau:
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Hinh 3.8. Hién thi dong 3 den LED 7 doan

Thuc hién: Cac LED khong dugc cép nguén sang lién tuc ma dugc cép sang 60
lan/gidy. Do tinh luu anh trén vong mac ctia ngudi ma ta co cam giac cac dén sang lién
tuc khong nhip nhay trong khi nang lugng tiéu thu cho dén giam di rat nhiéu.

Céc bit Do dén D3 vao 4 dau 7447 hién thj cac s tir 0 dén 9.

Céc bit D4, D4, D6 s€ cho deén nao thong — dén 7 doan d6 sé sang
VD can hién thi s6 178. Thuat toan diéu khién nhu sau:

BI:

+ Cong 378h nhén gid tri 0001 0001 - (Cdc dén déu cé thé sang sé 1 nhung chi
dén 1 ¢é thé sang).

+ Tré 2ms
B2:

+ Cong 378h nhdn gid tri 0010 0111 - (Céc dén déu cé thé sang s6 7 nhung chi
dén 2 ¢é thé sang).

+ Tré2ms
+ Cong 378h nhdn gid tri 0100 1000 - (Céc dén déu cé thé sang s6 8 nhung chi

deén 3 c6 thé sang).

+ Tré 2ms

Viéc nay ldp 60 lan | gidy

Véi bit D7 ta ¢6 thé mic thém 1 dén 7 doan nita

Diéu khién LCD:

Vi du nay dugc ap dung cho tt ca cac loai cong may in song song di co phai 13 loai

Bi-direct hay khong. LCD dugc ghép vao cong song song 13 loai LCD hai duong 16 ky tu
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rat thong dung c6 thé mua trén thi truong véi gia khoang 70 nghin VND (1-2007).

DO(2) 7 D0
D1 (3) 8| o
p D2(4) 8 pn
a DIB) 101 n3 2 Line x 16 Character
R D4(B) Mlpg LCD Display
A D5(D) 12| bz
L D&(8) 13 g
L D7(9) 14| o
E E RM RS GND ¥O VYcc
L 6 5 4 1 [3 ]2
GND (18-25) Vee
P = Vo = he |
0 . L 10k .
R =
T Strobe(1) | hd Contrast
10k
Select Printer (17)

Hinh 3.9. Mach dién LCD ghép véi cong mdy in song song

1/ 0000000000000000) [
[ {B0000800000000000} 1

C _AAAAARRAAAAAAR of
14 1

Céc chan Enable (chan E s6 6) va chan Register Select (chan RS sé 4) duoc ndi
v6i bit STROUBE va Select Printer ctia thanh ghi diéu khién. Thanh ghi nay cé dau ra
open collector / open drain output. Hau hét cac cic cong song song déu cé cac dién trd
kéo 1én ¢ bén trong, mot sb thi khong cé. Vi vay néu thém vao mét dién tré kéo 1én
16n s& 1am mach c6 thé dung cho nhiéu thé loai méay tinh khac nhau. Chan 5 ciia LCD
duoc ndi dit dé nod chi lam viéc & mo de hién thi Diéu chinh d6 tuong phan cia LCD
bang chiét 4p LCD nbi cac chan 1, 2, 3. Ngudn cung cp 1a +5V, chu y cho thém tu
loc.

LCD hai dudng 16 ky tu co thé sir dung loai thong dung HD44780. Ma ngudn cua
chuong trinh diéu khién:

Programming - Source Code
/* LCD Module Software */
/* 17th May 1997 */
/* Copyright 1997 Cung Peacock */
/* WWW - http: //www.senet.com.au/cpeacock™/
/* Email - cpeacock@senet.com.au™®/
[k
/* Register Select must be connected to Select
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Printer (PIN 17) */
/* Enable must be connected to Strobe (PINI) */
/* DATA 0: 7 Connected to DATA 0: 7 */
#include <dos.h>
# include <string.h>
#define PORTADDRESS 0x378/*Enter Your Port Address Here */
#define DATA PORTADDRESS+0
#define STATUS PORTADDRESS+1
#define CONTROL PORTADDRESS+2
void main (void)
{
char string [ ] = { "Testing 1, 2, 3
"It' Works ! "
char init [10];
int count;
int len;
init [0]: OxOF; /* Init Display */
init [1] = 0x01; / * Clear Display * /
init [2] = 0x38t;/* Dual Line / 8 Bits */
outportb (CONTROL, inportb (CONTROL) & 0XDF);
/* Reset Control Port - Make sure Forward Direction
*/ outportb (CONTROL, inportb (CONTROL) | 0x08);
/* Set Select Printer (Register Select) */
for (count: 0; count <= 2; count ++)
{
outportb (DATA, init [count]);
outportb (CONTROL, inportb (CONTROL) | 0x01);
/* Set Strobe (Enable) */
delay (20);
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/* Larger Delay for INIT */

outportb (CONTROL, inportb (CONTROL) & 0xFE),
/* Reset Strobe (Enable) */

delay (20);

/* Larger Delay for INIT */

outportb (CONTROL, inportb (CONTROL) & OxF 7);
/* Reset Select Printer (Register Select) */

len = strlen (string);

for (count = 0; count < lent; count++)

{

outportb (DATA, string [count]);

outportb (CONTROL, inportb (CONTROL) | 0x01);

/* Set Strobe */

delay (2);

outportb (CONTROL, inportb (CONTROL) & 0xFE);
/* Reset Strobe */

delay (2);

Chuong trinh trén dugc viét bang Borland C, néu muén st dung bd dich cia
Microsoft thi thay outportb() bang outp() va inportb() bang inp().

Vong lap dau tién thuc hién bat va khai tao LCD. Céc 1énh nay gui tdi thanh ghi
1énh (Instruction Register) cia LCD dugc didu khién boi chan lya chon thanh ghi
(chan 4). Khi chan 4 & muc thap thanh ghi 1énh dugc chon, khi né & mirc cao thanh ghi
dir liéu duoc chon. Pudng Select Printer ciia cong may in song song cd mach dao nén
khi ta viét '1' t6i bit 3 thi dudong Select Printer & muc thip. Cau lénh: outportb
(CONTROL, inportb (CONTROL) 10 x 08); s& 1am set bit 3 va khong thay d6i cac bit
khéc.

Sau khi dat mdt byte dir liéu vao cac chan dir liéu phai ra 1€énh cho modul LCD doc
dir liéu. Pé lam viéc nay st dung chan Enable. Dt li¢u dugc dua vao module LCD
trong mirc cao hodc muc thap. Chan Strobe ciing c6 mach dao vi vay sét bit 0 cia
thanh ghi diéu khién (Control Register) chung ta nhan duoc dudng Strobe ra mirc thap.
Sau khi doi mot khoang thoi gian tré duong nay trd lai mic cao cho byte tiép theo. Sau
khi khdi tao modul LCD chung ta mudn gui text t6i nd. Céac ky tu dugc gui toi cong
dt li€u (Data Port) ctia LCD, vi vay ching ta mubn xo4 bit 3. Mot lan nita chung ta lai
phai thay d6i mét bit sir dung cau Iénh outportb (CONTROL, inportb(CONTROL) &
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0xF7);. khi d6 chung ta thiét 1ap mot vong lap for khac doc mét byte tir chudi va giri
no6 t6i LCD. Viéc nay lap véi do dai ctia chudi. Su tré phu hop voi cac may phd bién
nhit. Néu cac LCD khong duoc khdi tao twong thich thi can ting tré 1én, twong tu nhu
vay néu panel 1a cac ky tu bo cach vi du Tst hodc bi ldp ky tu nhu TTTeessttiinngg la
ching ta c6 thé c6 18i két ndi Enable va can kiém tra lai Enable va Strobe.

¢ Dicu khién motor budc qua cong may in.

Pong co budc 1a dong co khi chuyén dong dich chuyén timg budc mot. Mdi budc
c6 thé 0.9°, 1.8° 3.6° tuy loai dong co. Pong co budc co thé hai pha, bdn pha hoic
nhiéu pha. Pong co budc thuc chit 1a mot dong co khong dong b dung dé bién doi
cac tin hiéu diéu khién dudi dang cac xung dién roi rac ké tiép nhau thanh cac chuyén
dong goc quay hoic cac chuyén dong cua r6 to va co kha ning ¢ dinh 16 to vao nhiing
vi tri can thiét.

Ta c6 thé dung 4 bit ciia thanh ghi 378h céng may in két hop v6i mach cong suat
dé diéu khién dé diéu khién mot dong co budc 4 pha nhu so dd hinh 3.10 nhu cac bit
DO, D1, D2, D3 duoc ndi vao cac dau vao diéu khién ctia mach cong suit. VI ach dién
cho phép thue hién diéu khién dong co theo cic phuong phép :

+ Ca budc

+ Nura budce

+ Vi budc

Viéce kich cac cudn day cod thé Icudn, 2 cudn

Bang 3.1. Tin hiéu kich cac cuon day

Kich 1 pha Kich 2 pha Kich 1 -2 pha
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Hinh 3.10. Mach dién diéu khién mé to budc 4 cudn day

e Diéu khién mot mach DAC qua cong may in
Xem Hinh 1.40

e Ghép 8255 véi cong may in song song

DB25
A WR w Ul 8255 U2 SNI
] E I pao |3 PAO3 fip
O— ﬂ; D1 P4l 3 Pal 4 e
AT 37— D2 PA2 |2 PAZ 7
© 3 3}, D3 Pa3 |1 P38 fg
o o151 P! a0 e Pad ;g gm TR [
4514
o2 28 55 PAS 5% Pas17 | P
/Al 37 ] Dé PA6 £
O?_g_ = D7 pa7 37 PATI8 | o
18
. =l i — 1
7 36 — 21\ Ctrl
oT—4P5. WR PB3 —"”—-—\ i
ol s ) ol — =
PBS U3 SN%
o—7121 Rs {drs || pBe |24 \ \____PA0 3
g ————— 1D
o407 10k 2= 7 |2 PAl 4| 1D
o——% 10aF AN Az 7| D
O—4—r:. 14 AN PA3 8
23 PCO 4D
o——= 3| RESET PC1 33 A s
PC2 2 (FD> N— PASI4 |
s |- PC3 i; PA617_ | o
s PC4 PA718 D
Vec +5V pes |12
PCé i; £z Gate
g SR8 PC7
d Ctrl
ok p oK
L

= .

Hinh 3.11. Ghép 82554 véi cong mdy in

¢ Dir li¢u dugc dua tir may tinh sang may in trong qua trinh in:

c¢) PBua dir liu vao may vi tinh qua cong song song
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- Thanh ghi dir liéu ctia cong may in song song

5

LEEPAN
| °
SV ADCO0809 — o
15k @ 7418257 r
0
50k ™o mb2-l ) 7 o
,—, 22 14 s f 1 o
e ] 23 18 . B
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e 25 28 . Lo
) 24 34 v LTI
™ 23 3 ? _1q
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3
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5
ALE o
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3 SMABLE 'f o
= START o
= 2 | eLock p—12 T
I | = DB25
+5V clock 640kHz

Hinh 3.12. Pua dit liéu s6 vao mdy tinh qua thanh ghi 379h ciia cong may in
Mot s6 cong may in st dung giao dién bi-direct cho phép truyén dir liéu 8bit qua
thanh ghi dir liéu theo hai hudng. Véi loai nay, dé cho phép nhén dit liéu vao qua dia
chi co s& nguoi ta phai thiét 1ap bit D5 (hodc c6 thé D6 - hodc ca hai) [] 1én mirc cao.
Noi chung trong thuc té cac hing san xuat mainhoard khong phai khi nao ciing ché tao
giao dién song song Centronics kiéu bi-direct. Theo mot sé bao céo thuc nghiém [3]
cho thay khi thiét 1ap bit D6 rdi thi cong 378h chi vao dugc 4 bit thap tham chi mot s6
truong hop khong tac dung gi.
(Xem thém cdc so do ghép noi 82554, ADC 7109, 8254,... véi cong song song
trong cac tai liéu tham khao).
3.1.2. Ghép nbi qua cong ndi tiép
a) Giao dién RS232, 485
e Giao dién RS-232: Chuan RS 232 1a giao dién phd bién do EIA (Electro Industrie
American) dua ra tor ndm 1969. Do tinh thuén tién ctia né nén hau hét cac thiét bi khi
can 1 giao dién ghép ndi may tinh nguoi ta hay str dung RS232, nd co mit trong rat
nhiéu thiét bi.
- Truyén tin ndi tiép: Trong kiéu truyén tin ndi tiép, dit liéu vao/ra may tinh theo
ting bit. (Gidi thich "truyén”).
- Truyén tin ndi tiép c6 2 kiéu: dong bo va khong dong bod

- Chuan co khi: Dung 2 loai DB9 va DB29 Ma le va Female
o.o.o.o.o.o.o.ooo.o.o.o.o?

Hinh 3.13. Pau néi co khi DB25 va DB9
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Bdng 3.2. Chikc néing cdc chan tin hiéu giao dién néi tiép

DB9 DB25 |Churc nang
1 8 DCD- Data Carrier Detect Lbi vao
2 3 RxD - Receive Data Lbi vao
3 2 TxD - Transmit Data Lbira
4 20 DTR - Data Temlinal Ready Lbira
5 7 GND - Néi dat
6 6 DSR - Data Sét Ready Lbi vao
7 4 RTS - Request to Send Lbira
8 5 CTS - Clear to Send Lbi vao
9 22 RI - Ring Indicator Lbi vao

- Mirc tin hiéu logic nam trong khoang - 12V d&én + 12V
Mirc 1: -3 V dén - 12V
Mc 0: Tir +3V dén + 12V

- Téc d6 truyén: 110, 150, 300, 600, 1200, 2400, 4800, 9600, 19.200. Thuong
ding nhét 1a 4800 va 9600 baud. Vi tin hidu c6 hai mirc 0 va 1 mot baud = 1bit/gidy.

- Khi khong c6 thiét bi phu tro thi khoang cach truyén an toan qua RS 232 giita 2
thiét bi chi tir 15-20m mic du vé 1y thuyét cho phép truyén dén 100feet.

e Giao dién RS-422

- Giao dién truyén tin ndi tiép RS-422 c6 tbc d6 cao hon: dén 10Mbit/gidy va
khoang cach truyén 16n hon: Pén 1200m,

Miic logic khong tinh theo su thay doi mic dién ap tin hiéu so voi mass ma tinh
theo dién 4ap vi sai giita hai day dan. Bo dém dudng dan cua RS-422 tao ra mot dién ap

vi sai khoang 5V truyén qua hai day xoan. Bo phdi hop mirc bén nhan sé& do dién ap vi
sai dé phan biét hai mirc "1" va "0".

B /Bién Ap Vi sai gifta hai day A, B
A

S

Hinh 3.14. Tin hiéu cia chudn RS 422

- Trong chuian RS-422 mot cap tin hi¢u dugc st dung dé truyén dir 1iéu chir khong
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phai 1 tin hi¢u. Cap nay la:
+ Tin hi¢u khong dao A
+ Tin hi¢u dao B
Chénh 1éch dién 4p giita A va B trong khoang 2V dén 6V. Khi A 4m so véi B ¢o

mirc "1". Khi A duong so véi B ¢6 muc "0",

e Giao dién RS-423A

St dung dién ap khong ddi ximg. Tiéu chuan chi dung mét dudng dan dé truyén,
gidng nhu trong RS-232. Tuy vay cac thong sd di duogc cai tién dé co tdc do truyén cao
hon, do dai truyén xa hon. Gia tri mtrc dién ap tir 0-6V: OV: mic "1"; 6V: mirc "0".

bién 4o tin hiéu so voi mass

S ,
Hinh 3.15 Tin hiéu cua chuan RS 423

e Giao dién RS —485:

La sy mo rong cua RS-422. Tuy nhién co sy cai tién: cung d6 dai dudng truyén va
tdc do tiéu chudn, ghép ndi nay cho phép nhiéu hon hai thanh vién tham gia (c6 thé t6i
32 thanh vién tham gia)

Murc "1" chénh 1€ch dién ap vi sai: - 1.5V dén -6V
Murc "0" chénh 1€ch di¢n ap vi sai: +1.5V dén +6V
Téc d6 truyén dén 10MBaud

e B ghép ndi RS232- RS485

—» V24 /S —»

¢ 422 ¢
485

Hinh 3.16. Chuyén doi RS232-RS485

Phdi hop hai chiéu
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V24 TTL /4 TTL
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Hinh 3.17. Phéi hop 2 chiéu RS232-RS485

Str dung chuén 485 c6 thé ghép thanh bus

Vo4 <
485 |€—

485 (€

—v2a

. . 485 |¢—¢———

485
_ylv2e )
] /igs |e—] 485 e

Hinh 3.18. Thiét bi ghép vio bus RS485

b) Vio ra dir liéu bang Polling-truyén tin qua cong ndi tiép

e Cac thanh ghi UART8250:

—
@

Téc do truyén tinh qua cong truyén tin nbi tiép diéu khién duoc nho vao viée chon
xung déng hd vao X tall va viéc chon s chia ctia tan sb nay (Dé tai thanh ghi LSB va
MSB). Vi du néu ta dung tan s6 dong hd 1.8432 MHz tai X tall ta mu6n toc do phat 1a
9600 baud ta tim s6 chia dé ghi vao LSB va MSB nhu sau:

S6 chia = Tan s6 vam(Tdc do phat x 16) = 1.8432. 10°/(9600%16) = 12 Vi mach c6
8 thanh ghi-trong d6 thanh ghi dia chi co s¢ tuy theo gia tri ciia bit DLAB thit D7 cua
thanh ghi diéu khién duong truyén) c6 thé 1am chirc ning dém thu, dém phat hoic 1a
thanh ghi cho phép tao yéu cu ngat, thanh ghi s6 chia phan thap nhu trong bang sau:

Bang 3.3. Cdc thanh ghi cong truyén tin néi tiép

DLA| A2 | Al | A0 |Chonra
0 0 0 0 |Thanh ghi dém thu, Thanh ghi gitr phat(XF8)
0 0 0 1 |Thanh ghi cho phép tao yéu cau ngit (IER) XF9
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0 0 |Thanh ghi cho s6 chia phan thap(LSB)

Thanh ghi cho s chia phan cao(MSB)

1 0 |Thanh ghi nhan dang ngudn gdc yéu cau ngat

—_
S| o O ©
)
[

1 1 |Thanh ghi diéu khién duong day (LSR - XFB)
0 |Thanh ghi diéu khién modem (MCR)
1 |Thanh ghi trang thai duong day (LSR XFD)

X 1 1 0 |Thanh ghi trang thadi modem

X 1 1 1 |Thanh ghi nhap danh cho CPU it sir dung

Trong cac ung dung thu phat thong thuong, st dung Topology Point - To - Point
Nghe Modem str dung 3 day cac thanh ghi dugc st dung la:

- Thanh ghi dia chi co s XF8
- Thanh ghi LSR dia chi XFD
Ta s€ gioi thi€u 2 thanh ghi nay

e Thanh ghi dia chi co so 1a thanh ghi tai ddy ta c6 thé nhan 1 dir liéu dén tir 1 hé vi xtr
ly(may tinh) khac hodc phat di 1 dir li¢u. Vung dém c6 do 16n 1 byte. Day la vung dém
kép, bao gdm dém giir va dém phat: Trong khi 1 ky tu dang duoc truyén di & dém phat
thi 1 ky tu khac co thé dugc dua tir CPU sang dém giit.

Trong may tinh PC c6 4 cong truyén tin nodi tiép. Dia chi co s cia cac cong nhu
sau:

- COM1: 3F8-3FFh dung IRQ4
- COM2: 2F8-2FFh dung IRQ3
- COM3: 3E8-3EFh dung IRQ4
- COM4: 2E8-2EFh dung IRQ3

Trong cac Mainboard thudng chi ¢6 sdn 2 cdng COM1 va COM2. Mubn st dung
COM3 va COM4 ta phai cdm thém 1 cam phdi ghép 1/0 ngoai.

Thanh ghi trang thai duong truyén LSR (Line Status Register): c6 dia chi = Dija

chi co s +5,

Dang thirc cua thanh ghi

D7 | D6 | DS | D4 | D3 | D2 | D1 | DO
DO0: RXDR: Receiver dam ready:

= 1 d3 nhan duoc 1 dir liéu va dé né trong thanh ghi dém thu RBR. bit ndy bi x04
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khi CPU doc dir liéu 6 RBR.

D1: OR - Loi do thu dé

D2: PE — Léi Parity

D3: FE — Lbi khung

D4: BI - C6 sy gian doan trong khi truyén

D5: THRE: Transmitter holding register empty (Thanh ghi phat rong)

= 1 khi ky tu di dugc chuyén tir THR sang TSR bit niy bi xo4 khi CPU dua ky tu
to1 thanh ghi THR.

D6: TSRE - Thanh ghi dich phat rong,

D7 luén bang 0,

Viéc truyén tin qua cac cong ndi tiép cia may tinh PC dugc tién hanh theo cac
budc sau:

- Init cdc cong: Tén cong truyén (nhdn), toc do phdt (thu), khuén dang géi tin.

- Test thanh ghi LSR véi cdc bit trang thdi tuwong g dé quyét dinh giri, nhdn dir
liéu theo 1 giao thirc nao do.

Vi du:
1 doan chuong trinh khéi dau cho COM2:
mov al, 80h
mov dx, 2fbh
out dx, al
mov al, 24; toc do 4800
mov dx, 2{8h
out dx, al
mov al, 0
mov dx, 2f9h
out dx, al
mov al, lah; tir khuén dang dit liéu: Parity chan, 1 bit stop, 7 bit ma
mov dx, 2{b
out dx, al

Néu dung Pascal:
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(* chuong trinh doi thu ky tu tu 1 PC khac den 11/14/2000%*)
uses crt, dos;

var kytu: byte;

1, : longint;

BEGIN

port [$3fb]: =$80;

port [$3f8]: =12;

port [$39]: =0;

port [$3fb]: =2
1=1;j:=0;

]:
1:
1:
1 =2;

Repeat
clrscr;
port [$3fd]:= port [$3fd] and $01;
if port [$3fd] <>$01 then { DOI THU }
begin gotoxy (30,12); writeln (' Dang doi thu tin hieu... "),
delay(50);
end
else THU KY TU}
begin
kyt u::port [$3f 8 |;

writeln ('Ky tu nhan duoc: ', chr (kytu), ' So ky tu thu duoc: ',); delay (10); {port
[$318]:=$5; }

1=1+l;
end;
{ PHAT TRA LAI }
asm
@ 1: mov dx, 03 fdh
in al, dx
and al, 20h
cmp al, 20h
je @2
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jmp @1
@ 2: may ai, kytu
mov dx, 3f8h
out dx, al
end;
Until keypressed; { writeln (' So ky tu nhan sai ', j); }
END.
uses crt, dos;
const a=$218;
var kt phat, kt thu:byte;
begin
{writeln;
writeln (' Write (' Dang phai chu U..."); }
port [a+3]:=$80;
port ra]:=12; {9600}
port [ a+ 1]: =0;
port [ a+3 ]: = 2; { none parity, 7 }
{i:=1, j:=0;}
repeat
port [a]:-$55; delay(1);
Repeat
port [$3fd]:= port [$3fd] and $01;
until port [$3fd]-$01;
kt_thu: =port [$ 3f 8];
writeln (' Thu dugc ', chi (kt _ thu));
until keypressed;
end.
e Thu dit liéu qua cong ndi tiép

C6 thé sir dung cong nbi tiép dé thu dir liéu. Mot trong nhiing truong hop dé thy
1a str dung modem dé truyén nhan tin qua cong ndi tiép. Khi d6 phai 1ap trinh cho
modem véi cac hé 1énh riéng. O day chi gidi thiéu mot s6 kha nang ghép nbi truc tiép
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thiét bi véi cong truyén tin ndi ti€p.

+ Ghép ndi ADC ICL7 109 vé6i cong truyén tin nbi tiép
+ Ghép ndi ADC MAX 186 véi cong truyén tin ndi tiép
¢) Vao ra dit liéu dung ngét
So sanh sir dung polling va ngat
+ Polling chiém thoi gian CPU, cham
+ Dung ngat dap tng kip thdi nhu cau truyén tin ¢6 dung lugng 16n

+ Viét chuong trinh ngit phtic tap béi lién quan dén cac van dé: cam ngit, cho

ngit, nhan dang ngudn ngit, thay vecto ngit...

e Cac ngudn gy ngit trong 8250A va mirc uu tién:

C6 thé cam hodc cho phép ngit 8250A bang thanh ghi PCCS +1 khi bit DLAB =0.
Khuon dang thanh ghi cho phép ngit (IER Interrupt enable register)

0 0 0 0 MODE |RLINE |TXEMP [RXRD

MODEM = 1 Cho phép cac thay ddi trang thai cia modem gay ngit
RLINE = 1 Cho phép cic tin hiéu trang thai bao duong déy thu giy ngit
TXEMPTY =1 Cho phép gy ngit khi dém giir phat rong

RxRDY = Cho phép gay ngit khi dém thu day

8250A chi ¢6 1 dau tac dong ngat dén CPU trong khi d6 n6 4 ngudn gay ra ngit vi

vay can st dung thanh ghi nhan dang ngudn ngit IIR - Intenupt Indentification

Register,

ID0 = 0 C6 yéu cau ngat = 1 Khong co

0 0 0 0 0 IDI ID2 IDO

T6 hop ID1 va ID2 mi hoa yéu cau ngit c6 mirc uu tién cao nhat dang chd dugc

phuc vu.

Bdng 3.4. Cdc nguon ngdt noi tiép va gid tri cac b thanh ghi nhdn dang nguon ngit

ID2 | ID1 | Mtic |Tén loai ngt Ngudn gdc ngit ID1i bi x04 khi
! ! { Trang thai duong L‘S,i khung, thu de, 16i panty Poc LSR
thu gian doan khi thu

1 0 2 |Pém thu déy Dbém thu dﬁy Poc RBR

x x Doc IIR ghi
0 1 3 |Pém gilt phat rong [Dém gilt phat rong oe s

THR

0 0 4 |Trang thai modem |ACTS, ADSR, ARI, ARLSD |Doc MSR
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Trinh ty ciia mot chuong trinh thu/ phat ding ngat
+ Cam bao ngit cling

+ Xo4 ngudn bao ngit

+ Pit khudn dang truyén

+ Pit s6 chia

+ DLAB=0

+ Xoa bao ngit phat

+ Xo4 bao ngit nhin

+ Pit ngudn ngat 13 thu hay phat
+ Bao vé ngit cii

+ Thay vecto ngit moi

+ Cho phép bao ngit cimg

Céc 1énh thu hay nhén dit liéu dugc viét trong chuong trinh cta chung ta dudi dang
chuong trinh phuc vu ngat. Khi c6 ngit (thu hay nhan) chwong trinh nay s& thyc hién
thu hay nhan dir li¢u.

3.1.3. Ghép nbi qua cong USB

a) Chu tao cua hé théng USB
Puoc phat trién tir nim 1995. Phién
ban USB dau tién 1a USB 1.0 va phién
ban dang s dung hién nay (2005) la
USB 2.0. Muc dich chinh la tao ra mot
bus ngoai mé rong ghép ndi cac thiét

bi ngoai vi mot cach dé dang. Céc
thiét bi USB ¢6 thé dugc cim chéng
1én nhau, cam khong cin tit dién hay
khoi dong lai mdy tinh. C6 thé ghép vao mot ban mach may tinh 127 thiét bi USB -
Tuy nhién hién nay trén cac mainboard thuong nha

ché tao chi lam sin 2,4 hodc 8 dau ndi USB. Sb Host

luong chung loai thiét bi ghép v6i may tinh hién

nay d c6 hang trim loai bao gdm mdy in, may anh,
ban phim, con chudt, modem, may quét, 6 flash....
Co cac loai USB:

- Low speed: Tdc do 10-100 kb/s. Vi dy nhu
ban phim, con chuét, but tu, diéu khién tro choi
(joystick).
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- Medium speed: Tdc dd 500kb/s - 10Mb/s nhu IDSN, pho ne, audio, compressed
Video (Videonén).

- Hinh speed: Tbc d6 25-480Mb/s nhu Video, disk.

e Kién trac USB:

- Bus topology: La cach ndi cac thiét bi USB véi host USB. Topology ciia USB la
hinh sao thir bac. M6t hun 1a trung tim cia sao. Két ndi giita cac doan day dan 1a lién
két diém - diém. (Root tier trén main board - Hub: cdc bé tdp trung-Node: cdc thiét bi
USB). Can nhdc lai cdu triic hién dai cua PC voi su tham gia cua USB.

- USB host: Trong mdi hé USB chi c6 mot. Co giao dién dén host Computer: B
diéu khién host (USB host controller) ¢6 nhiém vu chuyén ddi dir lidu gitr format dir
liéu st dung va format USB, n6 cé thé duoc thuc hién trong mot ti hop phén cung,
phén mém hodc firmware. Mt loat hun cung cép 1 hodc mdt si diém lién két vao.

- Giao dién vat ly:

i B

Port Port Port
#1 #2 #3

Upst Port
B~ HUB %

Port Port Port
27 205

Hinh 3.21. Kién triic HUB USB

- Giao dién co khi, dién:

Series "A" Connectors Series "B" Connectors
+ Series "A" plugs are ¢ Series "B" plugs are
always oriented upstream always oriented
towards the Hast System downstream towards the
USB Device
"A" Plugs > "B" Plugs
(From the (Frowm the

USRB Device) Hoxt System)

Hinh 3.22. Hai kiéu dau néi USB chinh

Ngoai ra con c6 mot so kiéu dau noi "mini" nhu sau:
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Hinh 3.23. Bau néi USB kiéu mini

Day cap USB Day din USB goém 4 day nhu sau:

FIEE  Vevs T‘r VBUS

D+t — D+
Z) b — m IIII “4— D-
GND —-K\ T GND
Hinh 3.24. Day cap USB

Vius (1) Red Ngudn cung cép cho USB (+5v)

D™ (2) White Hai ddy D* va D" 13 hai day truyén dit liéu vi sai

D" (3) Green

GND (4) Black Day nbi dat (Vo may) OV
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Buffer Output Imped. (Zsur) .
Rs

D+ (28 to 44() Equiv. Imped.)

Identical
CMOS

/ Buffers

/ WAA— D- (2802 to 440 Equiv. Imped.)
Rs

'
R
! or equivalent

RxD
-~ P—
Diffarential Receiver
RxD+
Single-gnded Raceivers .
T* V - Rx-
Txb+
Qutput Buffers —u| OE
'\J & TxD

Differontial Receoiver

RxD+

D+ g
- Rxb

Single-anded Recoivars

I/ = 21O
TxD
OE
Output Buffers ~ F

P ———— TxO-

Hote: Additionatlogic is required
1o invert sighal polarity on

data infout whan low-spead
devices are attached.

Hinh 3.25. Cdc két noi dién ciia dau ra host hodc Hub
+ Maia hoa USB

Dir liéu truyén trén bus USB dugc mi hoa theo kiéu NRZI (Non Return to Zero
Invert - Khong dao vé khong) theo so d6 sau v6i luat: 0 — 1: Khong dbi; 1 — 0: Thay
d6i; Néu c6 2 tin hiéu 0 lién tiép: thay doi.

83



sinhvienit.net

Data

NRZI « e 1L T 1 T 1]

e !

© 11031 01000100110
LI I 1 1

Hinh 3.26. So @6 md hod NRZI

e Phan mém USB: Phian mém hé théng USB chira hai 16p

+ Mot 16p trén ctia cac diéu khién thiét bi USB

+ Mot 16p dudi cua cac ham USB

Lop thép cua cac ham USB thuc hién boi cac tac vu:

L

+ Diéu khién cac ham truyén tin giita cac thiét bi USB va Host

+ Nap va g& cac diéu khién thiét bi tai nhiing thoi diém thich hop

+ Truyén nhan cac Frame va cac packet USB

Khi thiét ké mot thiét bi ngoai vi trao doi dir liéu qua USB cac ham diéu khién
nhap xuét dir liéu 12 cac ham c6 sin ciia cac ngdn ngit 1ap trinh bac cao chay trén
windows. Tuy theo ngén nglt VC hodc Delphi, C# cac ham nay c6 khuon dang khac
nhau. Khi sir dung ngdn ngit. nao chiing ta c6 thé tham khao trg giup ctia ngdn ngit d6

dé sir dung cac ham USB thich hop:

b) Vi du so d6 ghép ndi USB

L

Mach dién st dung AVR AT90 S2313-10 c6 thé thu cac ma héng ngoai

3

vce
(o7} R2 i
IR detecier
SFH506-xx - =
XT1 ot~ frequency
12MHz - Ic1 1 47 i
ATting2313 (AT90S2313-10)  GND vee
1 S o wee 20 o GND
CJ|RD2 ]pporsp  sckmB? 227 I
=—{ PDUTXD  MISOFPBS |——5¢ o)
XTAL2 MOSIPBS 100n
5 z 6 D4 XC1
XTALL PB4
6§ | 15 D3 | GND USB-A
PD2INTO ~ OCUPB3 |—= D
D07 | ppaaNT1 PB2 g3k GND DR 4
3 13 DATAY
5—] PD4TO ANUPB! —= B | 3
2L % rosmi AN2PBO 12—t a{ R oot 2
GND ICPPD6 |——= 6SR 1
HHE [ RL_}+ovee
1K5
Hinh 3.2.7. A VR ghép voi may tinh qua USB
Hoat dong:

Cac dit litu DO.. D7 c6 thé duoc thu vao vi diéu khién AT90S2313-10 duoc
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chuong trinh nap trong vi diéu khién bién doi thanh dir liéu dang NRZI (nhu da néi &
trén) rodi dua téi may tinh PC qua hai didy D" va D". Chuong trinh trén may tinh PC
(Pugc viét bang cac ngdn ngit co giao dién truy nhiap API nhu VC++, Delphi, C#) doc
cac dir liéu nay chuyén thanh dang dit liéu thong thuong sau d6 ghi vao file, hién thi...
tuy theo yéu ciu cu thé.

Trén so d6 co st dung mdt bd do héng ngoai cho phép nhan tin hi¢u diéu khién
qua mach phat hong ngoai. Khi c¢é tin hiéu hong ngoai s& gy ra ngit vi diéu khién.
Chuong trinh phuc vu ngét s€ thuc hién nhiém vu thu dir li€u (hodc tac dong khac theo
yéu ciu cu thé).

3.1.4. Ghép nbi qua cac khe cim ¢ rong
a) Ghép nbi qua khe cim ISA

e ISA: St dung voi do rong bus 8 bit theo ti€u chuén ISA(Industry Standard
Architecture): c6 62 dudng tin hi¢u trén 2 mat trén do6 c6 cac dudong dia chi, dir liu, tin
hiéu diéu khién, cAp ngudn...

e EISA: ISA mé rong thém 1 rinh thr 2 gdm 36 chan cho phép st dung do rong bus
dir liéu 16bit, 32 bit.

e Giai ma cho 1card mé rong qua khe cim EISA:
May vi tinh PC danh 1 kB dia chi cho céc thiét bi ngoai vi. Mdi thiét bi c6 1 dia
chi riéng.
VD: Cac cong COM: 3F8h, 2F8h, 3E8h, 2E8h
Céc cong may in: 3BCh, 378h, 278h, 2BCh
Cong ban phim: 60h
O dia cing : 1FOh, 3FO0h...

Card mé rong cia chiing ta can giai ma vao cac dia chi khac véi cac dia chi cua
cac thiét bi ngoai vi (Néu giai ma tring vao s& xung dot céng). Cac dia chi tir 300h dén
31Fh dugc danh cho cam mé rong. Vi¢c gidi ma dugc thuc hién qua 10 b dia chi AO..

A9 va tin hiéu AEN,
AEN=1 Truy nhap DMA
AEN =0 Truy nhap qua vi xtr ly. Khi gidi ma cho cam ta sir dung AEN =0.
Céc tin hi¢u gidi ma tuy theo tin hi¢u chon chip c6 thé 1a murc thép hoac murc cao.

VD: Giai ma cho 1 cam tai dia chi 300h
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0011 0000 0000
A9 A8 Al A0

n L 2
w ey [ PALl—y 4w o 2
A Bt o Pall—] ey
a o :E o v ff—— {1 ner i
i (4} 0 10 PAT pmry e et L8 |
A By ~—{ = .l3 T I{: (L]
L3 A T primm ) LN wal—L
v & T o L ™ 4
At omr or na - [T I I
“ 3 L .
R — 5% i P b =
an 3 DO, B
1 o} 2 oy [TV} LA
- & fen " el w2
o l’ = 2 wu anciE0
m ? lauenn ECY
T 3
o 3 7 A Yy
2 -
8255 mefoe
e 1z
el = [T
2 _ !
B s
=

Hinh 3.28. So' do card ghép néi qua giao dién ISA

Khi céc tin hi¢u dia chi vao dung: A8, A9 =1, A2, A3, A4, A5, A6, A7 =0 s€ cho
tin hiéu dau ra ciia mach giai ma (dwa vao CS ciia 8255) 1a mirc thip cho phép mach

lam viéc,
Giai thich tac dung cua cdau lénh la tin hiéu dia chi
b) Ghép ndi qua khe cim PCI
e Ciu hinh mot hé thdng bus PCI

Bus ndi bd Pheripheral Component Interconnect (PCI) 1a mmot giao dién truyén
dir lidu gitra cac cdu thanh diéu khién ngoai vi va hé trung tim (vi xir Iy + bo nho).
Bus PCI 12 mot bus dit liéu va dia chi 32, 64 bit. Bé c6 thé hiéu day du vé kién trac
phan cting ctia PCI can quan tam dén cac chu dé:

+ Khong gian dia chi
+ Kich thudc dir liéu
+ Byte thur tu

+ Céc vecto ngat

+ Céc thiét bj da ning
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Bus 0: Primary bus
Bus 1: Secondary bus

Bus n: Subordinate bus
Di: Device PCI; CPU
D1 D2
Bus 0 | |
Bridge
D1 D2 1
Bus 1
|
D1 Bridge Briéige
Bus 3 Bus 2
| |
4
|

Hinh 3.29. So' d6 hé PCI

Tan sd lam viéc clock cua PCI tir O-33MHZ, tac dong theo suon 1én,

Céac nhom tin hiéu qua khe cim PCI,

Bus PCI duoc sir dung trén mainboard may tinh PC ¢6 mau trang, 62 chan trén mdi
mit. Chic ning ciia mdi chan trén khe cim nay co thé tham khao ([3]. Ngo Dién Tap,

Po lwong va diéu khién bang may tinh).
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Required pins Optional pins
Address and B AD[11:0] &P ] &b AD[6}II]
data CREBOE—# | 4— CBET4AE | 64b
L PAR + » * » PARG4 % extension
- > REQS4#E |
FRAMES B | o o acweas J
; TROYH &P
nerface RDY# N » Interface
+—» LOCKH
control DEVSELE 4—P control
STOPRE  4——» F—
L. o gy YRR nterrupty
Error [ PERRE P » INTD#
reporting SERRR €
Abitration | reQe —— | T zgm Cache
(rastersonly} | et el b > — spporc
— . ¢ T
L ——s TDO
System .
ER L Less —] e 1K Iag
e TRSTH r

Hinh 3.30. Cdc tin hiéu & khe cam PCI

Y nghia va tac dung cuia cac chan tin hi¢uy

+ ADI[31 -0]
+ C/BE (x)
+ PAR

+ FRAME
+ TRDY

+ IRDY

+ DEVSEL
+ STOP

+ IDSEL

+ PERR

+ SERR

+ REQ

+ GNT

+ RTS

Cac chan dia chuan li¢u

Cho phép 1énh/Byte

Parity dugc sir dung cho AD0O-AD31 va C/BE -3

St dung dé bao chu ky 1a mot pha dia chi hay mot pha dit liéu
Thiét bi dich (Target) san sang

Thiét bi khai tao (Initator) sin sang

Chon thiét bi

Xac nhan bdi target. Yéu cau Master dé dimg chu ky dang truyén
Khi tao chon thiét b

Ldi Parity

Li hé thong

Yéu cau mot di chuyén PCI

(Grant) Cong nhan sir dung PCI 1a hop 1€

Reset
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+ CLK Xung nhip dong hd
+ LOCK Diéu khién khod tai nguyén trén bus PCI
+INT A, B, C,D Céc tin hiéu ngit

e Cac tén goi (terms): Viéc trao doi dir liéu giita cac thiét bi trén bus PCI theo phuong
thire truyén d@)ng bo. Viée trao ddi duoc thuc hién gilta cac thiét bi khoi tao- thiét bi
dich. Mot sb tén goi dugc st dung.

+ Initator: Thiét bi khoi tao hay con goi la thiét bi Master. Thiét bi chiém bus va
khoi tao truyén dit liéu. M6i mot Initator phai co mat target,

+ Target: Thiét bi dich hay con goi 1a thiét bi Slave Ia dich caa truyén dit liéu (doc
hoic viét).

+ Agent: Bat ky mot Initator hodc Target trén bus PCL. Pdy la cdi chira dirgc xdc
nhdn la Initator hodc Target trong khi thiét ldp lién két.

Giai mi dia chi phan b trude (Distributed Address Decoding)

Programmable d scodars
Each agent decodes address Agent
DEVSEL# uszd to claim address

Deecader

< -ﬂ— W:msz:m T—

et iﬁ‘ Ll

ey

k|

Hinh 3.31. Gidi md dia chi phan bé trudc

PCI str dung giai mi dia chi phan bd trude. Mot giao dich (transaction) bat dau qua
bus PCI. M&i mot dich tiém ning trén bus giai ma cac dia chi PCI cua giao dich dé
xéac dinh né c6 thudc vé khong gian dia chi duoc so hiru cua dich khong. Mot target c6
thé dugc phan cho mot khong gian dia chi 16n hon céc target khac va ciing c¢6 thé phan
g ¢ nhiéu dia chi hon. Mdi target xac nhan dia chi giao dich ctia minh bang tin hiéu
DEVSEL#. B gidi ma ctia mdi Agent 1ap trinh dugc giai ma dia chi DEVSEL# duoc
st dung cho xac nhan dia chi. Xem trén hinh v€ ta théy mot Initator khoi dong mot
giao dich trén bus. Cac nhom tin hi¢u 1énh va dir li¢u cia nd gui di trén bus (dudng
mili tén mau tring to) dugc cac Agent giai ma dia chi. Néu Agent nao dang dia chi n6
s& giri DEVSEL# vé Initator (miii tén mau den nho) va khi d6 no tr thanh Target. Sau
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d6 1a giao dich truyén nhan dir liéu giira Initator va Target.

Doc/viét dit liéu: Hinh 3.32 cho ta thiy viéc viét tir mot Initator vao Target

Initiator

ok S
FRAMEF |\ |/ |7 [ )
C/BE# --t-Command} BE }-----{-------- - -
AD .-} -{Address} Data }-----q-------- po
IRDY® | ST

TRove [ A 17777
DEVSEL# e A\ T B

PAR | Rt -{ AddressK Data }----- -

Hinh 3.33. Biéu do thoi gian cia qud trinh viét

Céc thiét bi dich (target) nhan ra sy bat dau ctia may chu ky bus boi tin hiéu
FRAME# duogc xac nhan ¢ xung dong ho thir hai. O mot chu ky bus dugc khdi tao,
lénh va dia chi dugc dan t6i mdi mot thiét

bi ndi voi bus va mot thiét bi dich tim

thdy chu ky thi s& gui tin hiéu xéc nhan Initiator|| | Target

DEVSEL#. Sy tra 101 nay cua target co 3

thé sau mot xung clock (giai mi téc do < :‘ “”‘;\
cao - trinh speed decode) hoac sau 2 hay ' v

3 xung clock (giai ma tbc do trung binh Hinh 3.34 Qua trinh doc

hodc giai ma tdc do cham). Sau khi tra 101

DEVSELH#, thiét bi dich x4c nhan IRDY# (Viét dit liéu c6 hiéu luc) va nhan dit liéu
vao thiét bi dich. Pong thoi thiét bi dich biét rang viéc truyén 1a chu ky cudi cung boi
tin hiéu FRAME# cét xac nhan (deasserted) va IRDY# voi y nghia dit liéu hién thoi 1a
cubi cung. Khi dir liéu cudi cung di duogc 1iy vao diéu khién thiét bi dich no s& diéu
khién DEVSEL# va TRDY# cit xac nhan (deasserted) sau &6 DEVSEL# va TRDY#
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s& duoc giai phong & xung dong hd tiép theo va thiét bi dich két thuc chu ky bus.

CLK J’_\_J'_\_/

FRAMEZ |\ |

C/BE# -of- @ommand}(

o e

IRDY# | \

wmove | ||

pevser | |

PAR N -@’g} ----- -{ Data }----- -

Hinh 3.35. Biéu dé thoi gian cia qud trinh doc

Nhu sy dan dét chu ky can c6 mot xung dong hd cuia chu ky dém boi vi cac agent
diéu khién bus AD d3 thay d6i. Vi vay chu ky doc nhiéu so v&i chu ky viét va mot
xung dong ho 13 phai can thiét. Cac thiét bi dich (target) nhan ra su bt dau cua may
chu ky bus boi tin hiéu FRAME# duoc xac nhan ¢ xung dong hd thi hai. G mét chu
ky bus duoc khdi tao 1énh va dia chi dugc dan t6i mdi mot thiét bi ndi véi bus va mot
thiét bi dich tim thdy chu ky thi s& giri tin hiéu xac nhan DEVSEL#. Trong trudong hop
nay boi thiét bi dich tra 10i trong hai xung dong hd nén viéc giai ma 13 giai ma toc do
trung binh. Piéu d6 14 can thiét dé dua dir liéu vao bus vi can c6 thoi gian thay ddi cia
cac agent - cai nao thi khong quan tdm dén bus (khong diing dia chi) cai nao lay diéu

khién trong bus AD (dung dia chi),

Sau hai xung dong hé tir lic bat dau chu ky bus thiét bi dich dat dir liéu doc vao
bus AD va xac nhan TRDY#. O xung dong ho tiép theo thiét' bi dich kiém tra IRDY#.
Néu IRDY# d3 duoc xac nhan (Initator c6 thé nhan dit ligu), viéc tmyén dir liéu hoan
thanh. Va sau d6 tin hiéu FRAME# cat xac nhan, v&i ¥ nghia dir liéu hién thoi 1 cudi
cung. Thiét bi dich nhan ra n6 va két thuc giao dich. Sau khi dir li¢u cudi cung duoc
truyén, thiét bi dich diéu khién DEVSEL# va TRDY# cit xac nhan va hai tin hiéu nay
s& két thuc ¢ xung dong ho tiép theo va giao dich trén bus cham dut.

3.2. Ghép ndi may tinh véi cac thiét bi do lwomg va diéu khién

3.2.1. M6 hinh tong quat
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A
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Thiét bi
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Hinh 3.36 M6 hinh diéu khién tong qudt
3.2.2. Cac phuong phap diéu khién
a) Piéu khién tuong ty
tin hiéu twong tur
* | Thuat U, [Thiét bi chuyén f Thiét bi Déi wrong yo
—| todn diéu »| d6i, khuyé&ch diéu khién|— p|dicukhién| )
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Hinh 3. Mé hinh diéu khién twong tir
Wi Gia tri dat
y(y): Gia tri thuc
Ug: Piéu khién dau ra

Sai 1éch diéu chinh e, = wy — y(,)
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CAU HOI VA BAI TAP
1. Xem cac vung dia chi thiét bi ngoai vi trén may tinh minh dang st dung qua
Program/Accessories/System/Tools/Windows Information,
2. Viét chuong trinh truyén tin ndi tiép gitra hai mdy tinh bang VB st dung d6i
tuong MS COM.

3. Viét chuong trinh diéu khién ra ngoai cong méy in song song chay trén cac loai
windows 1am nhip nhay mot dén LED dung inoutport.dll

4. Tim trén mang Intemet cac vi xtr ly USB.
5. Tim hiéu chip bién d6i USB/RS232, RS232/RS485.

6. Tim trong cac ngdn ngit 1ap trinh (VC, VB, Delphi, C#) cac ham truy nhap cong
may tinh PC.

7. Xay dung mach ghép ADC 7109, 574, 0816,... v6i cong may in song song, ndi
tiép.

8. Lap rap so d6 DAC 0808 voi cong may in song song va diéu khién mot bong
dén 12V cong suit nho (5, 12, 21 W) sang t6i dan bang chuong trinh may tinh.

9. X4y dyng mach ghép mot LCD 1 duong véi cong may in song song va viét
chuong trinh hién thi ky tu trén LCD.

10. Xay dung mot ma tran bang cac LED (roi hodc khdi) ghép voi cong may in
song song va hién thi ky tu qua ma trin nay bang chuong trinh mdy tinh theo phuong
phap quét dong.

11. Xay dyng mot mé hinh diéu khién moto 1 chiéu kiéu cdu H qua cong may in
song song. Viét chuong trinh diéu khién.

12. Xay dung hé thong do U, I, f ciia dong dién xoay chiéu bang may tinh.

13. Xay dung hé thng v& dudng dic tuyén cta linh kién ban din bang may tinh
14. Xay dung hé théng ghép ndi may tinh qua cong song song hodc ndi tiép thu thap
dir liéu tu dong gém ADC, bo ghép ndi, chuong trinh luu co s& dit 1i€u chay trén cac
loai Windows.

15. Ty viét chuong trinh thu anh lwu vao may tinh qua Webcam,

16. Ty viét chuong trinh thu 4m thanh luu vao may tinh PC,
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Chuwong IV
Ghép noi mdy tinh - mdy tinh

4.1. Ghép ndi don gian qua cong song song

Theo so d6 cac chan nodi voi ;
nhau nhu sau: o]

13 13
, = =
+ Tu Do dén D7 cac chan cua s b L
mdi cong PC1 va PC2 tuong ting ._T_E // \ \ :_7_1
nbi véi nhau et 7 A7 L —rr
I VS SR e
+ACK - STB = A A AV W W =
+ INIT - BUSY = /S /7 D =
S e A A W W e e .
+ SLCTIN-SLCT N e AR U L
o Pt/ \ el
Nhu Vay dir li¢u tr mOt may | L / Y o—1 T
.y 5 A , \\.': Ry
(gia st PC1) chuyén sang may , .
kia (PC2) qua thanh ghi 378h. Hinh 4.1 Ghép noi don gian qua cong LPT

Chuong trinh thu bén PC2 phai thiét 1ap bit D5 cua thanh ghi 37Ah ciia may nay
1én 1 dé 378h ctia may nay 1a cong vao. Sau khi mot byte duoc truyén, qua STB may
PC2 s& bao cho PC1 biét c6 thé nhan tiép dir liéu. PC1 lai giii tiép... Truyén/nhan qua
cong song song chi c6 thé thyuc hién trong khoang cach vai mét.

4.2. Ghép ndi don gian qua cong ndi tiép

Dé thyc hién truyén dit liéu gitra hai may tinh PC c6 thé thuc hién két ndi qua cong
truyén tin ndi tiép theo so 6 hinh 4.2.

N
He s
L B N

GND

Hinh 4.2. Ghép néi don gian qua cong néi tiép
4.3. Vong dong dién
Trong truyén tin ndi tiép, dé co thé thuc hién truyén véi cac khoang cach xa c6 thé
st dung céc giao dién RS-422, RS-485 hodc str dung giao dién RS-232 két hop voi
vong dong dién.
+ Vong dong dién 20mA sir dung tin hiéu dong dién dé mang dir liéu con RS-232

dung cac muc di¢n ap
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+ Vong dong dién 20mA ra doi trude RS - 232, mo t4 trang thai logic qua tac dong
cho hoac khong cho mét dong dién c6 cuong dd 20mA di qua mach.

¢ Khai niém vé dong dong dién

—e—%
Logic "0": <2mA
Logic "1": 20mA |
it
1 .
* | Phim#ncia bd Vong dong dien 20mA
truyén kidu ban
phim —
th.?:‘tr.lyén . .
Cudn nhan on ddng
day
may i
in NSy
Ul
5-15VDC

Hinh 4.3. So @6 vong dong dién
Ghép ndi quang
Hoat dong cta phan tir ghép quang: Khi c6 dong dién chay qua mot, mot s& phat
quang, 1am cho tranzito quang dan dién. Nhu vay tin hiéu di truyén duogc tir bén "vao"
dén bén "ra" mic du hai bén khong ndi truc tiép. Néu bén "vao" c6 dién ap cao thi
ciing khong truyén dién ap cao nay sang bén "ra" ma chi c6 tin hiéu duogc truyén qua.

Vio |Rﬂ
!ﬂf

Hinh 4.4. Phan tir ghép quang
Mot so do ghép ndi quang thu - phat nhu sau

+12V
. F] Yee  Lipv .
—<] PR R
T [+
; 12V 12V

Hinh 4.5. Ghép néi thu phat cach ly
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4.4. Ghép ndi qua mang LAN

Céac may tinh ghép ndi v6i nhau thanh mang may tinh. Véi loai mang cuc bo ¢6 3
kiéu topology:

- Hinh sao
- Hinh vong
- Kiéu bus

Mdi méy tinh can c6 mot cam mang dé ghép véi duong day hodc thiét bi mang.
Céc thiét bi mang thong dung c6 thé xem trang 11, 12.

CAU HOI VA BAI TAP
1. Xay dyng mach ghép ndi ndi tiép gitra hai may tinh ghép ndi RS485.
2. Xay dung mach ghép ndi ndi tiép gitta hai may tinh ghép ndi RS232 c6 dung
vong dong dién, ghép quang.
3. Viét chuong trinh dé tir mot may tinh ghép v6i mang LAN hoic Intemet thu
thap dir liéu/ didu khién ti/ téi mot hodc nhiéu may tinh ghép voi mang st dung
Windows socket.
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~ Chuwong vV
Ghép noi may tinh - hé vi xw ly

5.1. Ho vi diéu khién 8x51/52
5.1.1. Tong quat vé vi diéu khién 8x51/52
8x51/52 1a ho vi diéu khién c6 céac dic tinh ky thuat co ban nhu sau:
- La vi diéu khién 8 bit. C6 4kB/ 8kB ROM trong 128/1256 byte RAM trong.
- Kha néang dia chi hoa:
+ 64K b¢ nhé chuong trinh
+ 64K bo nh¢ dir ligu
- C6 128 bytes nhd RAM trong
- C6 2 Time/Counters
- Cong ndi tiép, 4 cong vao ra song song

Cac ngat: INTO, INT1
’ ‘ TO, T1, Serial port

|||

Piéu khién
ngat

Cac thanh
ghi khac

RAM trong

ROM trong

Timer/
Counter

!

il

I

I

R

Pl

I

Dao dong Diéu khién » Céc cdng song song Céf}% nGi
bus ti€p
1 A\ A\ A A
TF oo T 1
- """ EARST ALE PSEN Tx Rx

4 c6ng song song

=

Hinh 5.1. So dé khéi vi diéu khién 8x51

- C6 bo didu khién ngit logic voi 5 ngudn ngét (8x51) hodc 6 ngudn ngit (8x52) -
22 thanh ghi ¢6 chirc nang dac biét SFR (Special function registers).

8051¢6 thé danh dia chi 64K bo nhd dit lidu ngoai va 64K bo nh chuong trinh
ngoai. 8051 ¢6 2 tin hi¢u doc phan biét: RD# va PSEN#:

- RD#: Pugc kich hoat khi byte dugc doc tir bd nhé dit li¢u bén ngoai.
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-PSEN#: Dugc kich hoat khi byte dugc doc tir bd nhd chuong trinh bén ngoai

1
—— FiDT o

: PIIT oI ::’

T PI? m T3

5 L{F] m =

= [P o

o Py s 14

y FI6 6 32

— P17 P el
+5V - wn o |—2L
——0 INTD I :;

] 4 8051/52 mE
T3 TI [£5] -
IQMHZ — ™ 4 T
BUpF 2 — 23 &
BA/VP e —

10 m 2

— o Bl
TN e b

P L4 RESET RXD :'I’
17 — X0

= =g 9 ro_ ALEP 5
WR FEEN O——

& o
IUKE ~L 0“61 Reset

Hinh 5.2. So @6 vi diéu khién 8x51/52 t6i thiéu cé thé hoat dong
5.1.2. Truyén tin nbi tiép trong vi diéu khién 8x51/52
Vi diéu khién 8x51/52 ¢6 cong ndi tiép ndm trén chip. Chirc ning quan trong ciia
cong ndi tiép 1a bién ddi dir lidu tir song song thanh ndi tiép dé day 1én duong truyén
va bién d6i dir liéu vao tir néi tiép thanh song song.
Viéc truy nhap phan cling ctia cong ndi tiép thong qua cac chan TXD va RXD cua
8x52 va do6 cling 1a 2 bit cua Port 3:

P3.1 (TxD) la chan 11
P3.0 (RxD) la chan 10

Cong ndi tiép ctia 8x52 ¢o thé truyén 2 chidu dong thoi (full duplex) va ky tu co
thé duoc nhan va luu trix trong bd dém trong khi ky tu thr 2 da dugc nhan va néu CPU
doc ky tu thir nhat trude khi ky ty thir hai duoc nhan thi dir liéu khong bi mat. Co 2
thanh ghi chtc ning dic biét (Special Function Register)dé phan mém qua dé truy
nhap cong nbi tiép 1a SBUF va SCON. SBUF (Serial port buffer) cé dia chi 99h duoc
xem nhu 2 buffer. Khi ghi dit liéu vao SBUF la truyén dir liéu con khi doc dir liéu tir
SBUF la nhan dit liéu tir duong truyén SCON (Serial port Control register) c6 dia chi
98h 14 thanh ghi c6 thé danh dia chi theo timg bit bao gdm bit trang thai va bo diéu
khién. Bit diéu khién xac lap ché do diéu khién cho cong ndi tiép va bit trang thai cho
biét ky tu duoc truyén hay 1a dugc nhan Bit trang thai duoc kiém ta bang phan mém
hodc 1ap trinh dé gy ra ngit.

Chuong trinh truyén tin ndi tiép voi vi diéu khién 8x51/52 c6 thé viét theo kiéu
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polling hodc theo kiéu ngét. Vi¢c chon loai nao la tuy theo yéu cau cla cong viéc cu
thé. Vi cac tmg dung don gian, it dit liéu thi chuong trinh kiéu polling c6 thé dap tng
dugc. Voi cac tng dung yéu cau vao ra phuc tap, dit liéu nhiéu, nhanh nén st dung
phuong phap truyén tin ding ngit.

Khi str dung truyén tin ndi tiép voi vi diéu khién, dé ting cudng d6 16n cua tin hiéu
truyén tin thuong sir dung vi mach khuyéch dai truyén tin ndi tiép MAX232. So do sir

dung nhu hinh dudiy

Y INPUT %
7 s =
. T
0 E E Vo = -
2 5 ‘g e
v E EI 5.2 L1 = L u‘xfﬁjﬂ{?}:’ L i
o1 G 3] T ”P—Z C1- VOLTAGE DOUBLER
‘L] AMAam . = I

PO 2 ex 471 1 ne ‘-a..:E L2e +10V 1O oY - ?3_| 10

L wen BT e S (2. VOLTAGE INVERTER T

e[|  waxzzaa ozl R

V- 8] 1] T
T2y E E Tom
TILACMOS
R [2] o] R2cur INPUTS
DIP/ISO
CAPACITANCE (pF) ~
DIVICE 1 C2 C3 Cs C8 TILICITS 5K RS-z
MAXZ20 47 47 10 10 47 OUTRUTS INFLTS
BAX232 RT T BV NI R I 1
MAXzazAh 03 0% 01 a1 01
oD =
NG

Hinh 5.3. Vi mach khuyéch dai truyén tin néi tiéep MAX232
5.2. Ghép ndi hé vi xir Iy - may tinh PC
Phan cing: Ghép ndi dién hinh gita mot may tinh va vi diéu khién 8x51/52 la
thong qua cong truyén tin ndi tiép, giao dién RS-232,
Dé tang khoang cach ghép ndi co thé phdi hop ghép vong dong dién hodc dung bd
chuyén do6i RS232/RS-485. Ca hai cach nay déu cho phép tang khoang céach truyén téi
1000- 1200m,
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Hinh 5.4. Ghép néi vi diéu khién 8x51/52 véi may tinh PC

Phan mém:

Plor PO 39

38

e

I

mlw
v

s

o
@)

i

0

[
30

|

2%

[

MAX232

Ghép quang

Vong dong dién

HiHf
IR

b
N\

+ Chuong trinh trén vi diéu khién: Pugc viét bang hop ngit hodc bang C sau khi
dich r6i duge nap vao bg nhé trong cua vi diéu khién (néu chuong trinh 16n c6 thé phai
chtra trong by nhd ngoai), thuc hién cac chirc nang thu dir 1iéu truyén vé may tinh host,

xur ly theo 1€nh cua host...

+ Chuong trinh trén host: Viét bang cac ngdn ngit bac cao thuc hién thu dit lidu tir
hé vi xtr 1y gin v&, cdp nhat dir liéu, truyén toi cac may tinh khac, diéu khién thiét b
chép hanh, gin 1énh t61 vi xr ly... Cac chuong trinh hi¢n nay chay trén céc hé diéu
hanh Windows 2000, XP truy xuat cac cong phai thong qua cac ham ciia cac ngdn ngi
bac cao hodc cac ham API ciia Windows. Cac chiic ning duoc viét dudi dang cac

ludng (thread).

5.3. Ghép ndi may tinh véi chudt va ban phim

Ban phim va con chudt 1a nhimg thiét bi quen thudc ghép nbi véi may tinh PC.
Chung dung dé nhap dit liéu bang tay tir ngudi st dung, duoc ding dé tic dong vao
cac biéu twong hodc ménh dé diéu khién may tinh. Trong ban phim va con chudt déu
c6 cac vi diéu khién. Hé vi xtr Iy xay dung trén cac vi diéu khién ndy vé mot sé thiét bi
dién, dién tir khac trong qua trinh lam viéc truyén tin v6i hé trung tam (CPU va bd nhd
trung tdm) theo phuong phap truyén tin ndi tiép dong bd. Trudc day con chudt thudng
dugc ndi qua cong truyén tin ndi tiép (COM1 hoic COM2) con ngay nay trén may tinh
PC ca ban phim va con chudt déu 1a kiéu PS/2.

The PS/2 Mouse/keyboard Protocol

Giao dién vat ly:

PS/2 - "Personal System/2" dugc nhic dén cudi nhitng ndm 80 boi IBM. Pau nbi
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cong PS/2 c¢6 hai ki€u: 5 chan DIN hodc 6 chan mini-DIN. Ca hai kiéu dau néi déu
giong nhau vé mat dién, chung chi khac nhau vé cac chan. Pi¢u nay c6 nghia 1a hai
kieu dau noi c6 the thay do6i de dang cho nhau bang cac dau ndi chuyén doi.

Ban phim PC sir dung mét trong hai kiéu dau ndi 6-chan mini-DIN hogc 5- chan
DIN connector. Néu chung ta c6 ban phim 6-chan mini-DIN ma mady tinh lai 14 5-chan
DIN (hoic nguogc lai) thi cAn c6 su dau ndi chuyén doi nhu trén (hodc co thé cat day ra
nbi lai chuyén doi véi nhau). Ban phim vdi 6-chan mini-DIN thuong duoc goi 13 ban
phim "PS/2", trong khi loai 5-chan DIN thuong dugc goi 1a céac thiét bi "AT" (cac ban
phim "XT" ciing thuong st dung 5-chan DIN, nhung thudc loai cii va hau nhu khong
dugc lam trong nhitng nim gan day nita). Cac ban phim hién nay la loai PS/2, AT,
hoac USB.

Cép ndi ban phim hodc con chudt véi may tinh thuong dai khoang 6 feet va c6 4
dén 6 day boc nhua dugc boc boi 16p gidy kim loai mong. Néu chung ta muén cé day
dai hon chiing ta phai mua day cap PS/2 mo rdng c6 ban tai cic ctra hang vat li€u dién.
Chung ta c¢6 thé ndi nhiéu doan day cdp mo rong lai hodc mua luén do dai day can
thiét. Néu ndi nhiéu mdi ndi c6 thé lam truyén tin kém.

Céc chan cua mdi kiéu dau ndi nhu Hinh 55 a, b:

5-pin DIN (AT/XT):
Male Female | - Clock
, . 2 - Data
°554°/ 3-Not Implemented
= 4 - Ground

(Plug) (Socket) 5 _ yec (+5V)

Hinh 5.5a

6-pin Mini-DI :
Male Female | —p Data (i)
2 - Not Implemented
3 - Ground
4 -Vce (+5V)
(Plug) (Socket) 5 - Clock

6 - Not Implemented

Hinh 5.5 a, b. Pau noi chudt/ban phim PS/2 va kiéu A T/XT
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6-pin SDL:
A - Not
Implemented

T (—
ABCDEF FEDCBA C - Ground

D - Clock

E - Vcc (+5V)
F - Not
Implemented

Hinh 5.6. Pau néi chudt/ban phim PS/2 6 chin
Giao dién dién:
Chu y: trong phan nay thuat ngir "host" ding dé chi thiét bi ma chudt hodc ban
phim ndi dén vi nhu may tinh PC con thuat ngit "device" 1a dé chi ban phim hodc con
chuot.

Ban phim hodc chudt dugc cung cap qua ngudn don (Vee/Ground). Dong tiéu thu
khong 16n hon 275 ma tir host va phai tranh dugc sy tang dién dot ngot. Nhitng su tang
d6t ngdt vé dién duoc gay ra boi nguyén nhan "hot-plugging" (ttc 14 rat/cim ban phim
hodc con chudt khi may tinh dang chay). Nhitng mainboard cii con ¢6 ca cdu chi bao
vé cong ban phim va con chudt. Khi nhitng cu chi nay bi nd da khéng mang lai loi ich
gi cho nguoi tiéu dung. Kiéu méi nhét cic mainboard sir dung cau chi tw néi lai "Poly"
12 mot hudng giai quyét van dé.

Tom tit: Pac tinh ngudn cung cip
Vee=+4.5V to +5.5V.
Dong 16n nhat = 275 mA.

Céac duong day Data va Clock déu 1a ho collector ¢o dién tré kéo 18n. Mot giao
dién "open-collector" c6 hai trang thai c6 thé: tré khang thip hodc trd khang cao.
Trong trang thai "low", mot transistor s& kéo mach (nhe) xudng muirc nbi dit. Trong
trang thai hinh impedance" giao dién dong vai trd nhu mot mach dién ho va khong
diéu khién mach cao hay thap. Va lai mot dién tré kéo 1én "pullup" duoc ndi giita bus
va Vce nhu vay bus duoc kéo 1én cao néu khong c6 thiét bi nao trén bus tac dong kéo
n6 xudng thap. Gid tri chinh xac cua dién tro nay 1a khong quan trong (1~10 kOhms);
cac dién tro 1on cho két qua ngudn tiéu thu nho va cic dién tré nho hon cho két qua
ndi 1én nhanh hon. Mot giao dién mach hé collector dugc xem dudi day:

Hinh 5.7: Giao dién mach open-collector chung. Dir li¢u va Clock dugc doc vao
cac chan A va B cua vi diéu khién. Ca cac day c6 dién ap +5V, nhung co thé kéo t6i
dat béi xac nhan muc "1" trén C va D.

Va két qua 13, Data tuong tng gia tri D, bi dao nguoc., va Clock twong mg gia tri
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C, bi ddo nguoc.

+5hY

5 A —< £ Data
% [
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E B —& + > O Clock
e
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e ¢
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g 1%

Hinh 5.7. Giao dién mach ban phim
Truyén tin: Mé ti chung

Chudt va ban phim PS/2 thuc hién mét giao thic truyén tin ndi tiép dong bo hai
chiéu. Bus nghi ("idle") khi ca hai duong day 1a cao (open-collector). Trang thai nay
chi khi ban phim hoac chudt dugc cho phép bat dau truyén dit liéu; Host c6 su diéu
khién cudi cung trén bus va co thé cAm truyén tin & bat ky thoi diém nao bang cach
kéo dudng Clock xudng thip (pulling the Clock nhe low).

Thiét bi ludn phat ra tin hiéu clock. Néu host muén gui dit liéu, dau tién né phai
cam truyén tin tir thiét bi bang cach kéo clock low. Host khi d6 kéo day Data xudng
thap (Data low) va giai thoat day Clock (releases Clock). Pay la trang thai "Request-
to-send" va cac tin hiéu thiét bi bit dau sinh ra cac xung clock.

Toém tit: Cac trang thai buss

Data = high, Clock = hinh: Trang thai nghi - khe state.
Data = high, Clock = low: Cam truyén tin - Communication Inhibited.
Data = low, Clock = high: Host Request-to-send

Céc dir lidu duoc truyén mot byte ké tiép nhau va mdi mot byte duogc truyén trong
mot khung tin (frame) chira 11 - 12 bits. Cac bit do6 la:

e 1 start bit. Bit nay lu6n bang 0.

e 8 data bits, bit LSB truyén trudc.
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e | parity bit (parity 1¢).
e 1 stop bit. Bit nay luén bang 1.
e 1 acknowledge bit (host-to-device communication gidy)

Bit parity duoc 1ap (set) néu cé tong con sd chin cac bit 1 trong cac bit dit lidu va
x04 (reset - 0) néu c6 tong con sb bit 1 1a 1é trong cac bit dir liéu. Con s6 céc bit 1
trong céc bit dit liéu cong véi bit parity luén ludn phai thém vao mot con sd 1é (parity
1€) (The number of 1's in the data bits plus the panty bit always add up to an add
number (oddparity.) Piéu nay st dung dé tim sy hong. Ban phim/con chudt phai kiém
tra (chéch) bit nay va néu khong dung no s& phan tng nhu 13 né thu mot 1énh sai.

Dir liéu truyén tir thiét bi toi host doc trong sudn xudng (falling edge) cia tin hiéu
clock signal; dit liéu truyén tir host toi thiét bi thi doc trong suon 1én (rising edge). Tan
s6 xung clock phai trong gi6i han 10 - 16.7 kHz. Nghia 1a xung clock phai cao trong
30 - 50 micro gidy va thip trong 30 - 50 micro gidy. Néu ching ta thiét ké mot ban
phim, con chudt, hodc mot thiét bi nao d6 ndi voi host ching ta co thé bién doi/ léy
mau duong dit lidu & gitta mdi mot xung (modify/sample the Data nhe in the middle
ofeach cell). Tuc 1a 15 - 25 micro gidy thich hop sau clock thay d6i. Mit khac ban
phim/con chudt ludén sinh ra xung tin hi€u clock, nhung host luén c6 diéu khién sau
cung (ultimate control) qua truyén tin.

Truyén tin: Device-to-Host
Céac duong Data va Clock déu 1a hé collector (open collector). Mot dién tré thi
dugc ndi gitra mdi mot day véi +5V, nhu vay trang thai nghi ciia bus 1a cao. Khi ban
phim hodc con chudét mudn gui thong tin, dau tién né kiém tra (checks) duong Clock
chic chin 1a mirc cao Néu chua phai, host cAm truyén tin va thiét bi phai dua vao dém
dir liéu s& truyén cho dén khi host giai thoat Clock (releases Clock). Puong day Clock
phai tiép tuc cao ¢ it nht 50 micro gidy trudc khi thiét bi c6 thé bat dau truyén dir lidu
cua no.
Nhu da dé cap dén trong phan trudc, ban phim va con chudt st dung giao thic nbi
tiép voi khung tin 11 bit. Cac bit d6 la:
e 1 start bit. Bit nay ludn bang 0.
e 8 data bits, LSB trudc.
e 1 parity bit (odd parity).
e 1 stop bit. Bit nay ludn bang 1.

Ban phim/chudt viét mot bit vao duong Data khi Clock 1a cao, va n6 1a doc boi
host khi Clock is 1a thip. Hinh 5.58 va 5.59 minh hoa diéu nay.

Hinh 5.58: Truyén tin Device-to-host. Pudong Data thay doi trang thai khi Clock 1a
cao va dit liéu 6n dinh khi Clock 1a thap.
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Hinh 5.9. Md quét phim "Q " giti tir ban phim t&i cong ban phim
kénh A la Clock, kénh B la dir liéu
Tan sb clock 1a 10- 1 6.7 kHz. Thoi gian tir suon 1én ciia mot xung Clock tdi mot
thay d6i trang thai dit liéu (Dam transition) it nhat phai 13 5 micro gidy. Thoi gian tir
thay doi trang thai dit liéu toi sudon xudng ctia mot xung clock it nhat phai 5 micro gidy
va khong 16m hon 25 micro gidy.

Host ¢ thé cam truyén tin & bat ¢ luc nao bang cach kéo dudng Clock thap (low)
it nhat 100 microseconds. Néu mot su truyén bi cAm trudc xung clock thur 11 thiét bi
(device) phai hong viéc truyén hién tai va phai san sang truyén lai (sy truyén) hién tai
"chunk" ctia dir li¢u khi host gidi thoat Clock (releases Clock). Mot sy "chunk" cua dix
liéu c6 thé 1a a ma ke co de, break co de, device ID, mouse movement packet, etc. Vi
du néu mot ban phim bi ngit khi dang gui byte thir hai cia mot break co de hai byte,
no6 s& can phai truyén lai ca cac byte cua break code do.

Néu host kéo clock thap truéc khi bién ddi clock high-to-low dau tién, hodc sau
sudn xudng cua xung clock cudi cling, ban phim/con chudt khong can phai truyén lai
bét ky dir liéu nao. Ngoai ra néu dir liéu méi da duogc tao 1ap thi can thiét phai truyén,
n6 s& phai gitt & dém cho dén khi host giai thoat Clock (releases Clock). Ban phim c6
1 ving dém 16 byte cho muc dich nay. Néu trén ban phim bam bam thém vao khi da
day ving dém thi phim bam vao s& bi bo qua cho dén khi ving dém con chd trong.
Céc con chudt chi luu trit cac goi tin di chuyén hién thdi pho bién cho viée truyén.
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Truyén tin Host-to-Device:
Goi tin (packet) dugc giri di khac mot it trong truyén tin host-to-device...

Trudc hét, thiét bi PS/2 sinh ra tin hiéu clock. Néu host mudn giri dir lidu, trudc hét
n6 phai day Clock va Data vao trang thai "Request-to-send" nhu sau:

Cam truyén tin boi viéc kéo day Clock xudng thap it nhat 100 micro gidy.

Gan vao "Request-to-send" bang cach kéo diy Data xudng thap, sau do giai thoat
Clock (release Clock).

Thiét bi s& kiém tra trang thai ndy trong mot thoi khoang khong vuot qua 1 0 milli
giay. Khi thiét bj tim duoc trang thai nay, no s¢€ béat dau phat ra cac tin hiéu Clock va
clock trong 8 bit dif liéu va 1 bit stop. Host thay d6i day Data chi khi diy Clock 1a mirc
thap, va dir liéu dugc doc boi thiét bi khi day Clock & murc cao. Viéc ndy nguoc véi
diéu xut hién trong truyén tin device-to-host.

Sau khi bit stop da duoc thu, thiét bi s& xac nhan (acknowledge) byte thu boi mang
day Data xudng thap va phat ra mot xung clock cudi. Néu host khong giai thoat day
Data sau xung clock thtr 11, thiét bi s& tiép tuc phat cac xung clock cho dén khi day
Data dugc giai thoat' (thiét bi khi do s& phat ra mot sy hong). Host co thé bo viée
truyén (abort transmission) ¢ thoi diém trudc xung clock thir 11 (acknowledge bia
bang cach giir day Clock ¢ muc thap it nhit 100 micro gidy. Pay la cac budc host gt
dit liéu dén mot thiét bi PS/2:

1) Lam cho day Clock ¢ murc thap it nhat 100 micro giay.
2) Lam cho dy Data ¢ mirc thip.

3) Giai thoat day Clock (Release the Clock line).

4) Poi thiét bi mang day Clock dén muc thap.

5) Set/reset day Data dé truyén bit dir liéu dau tién

6) Doi thiét bi mang day Clock dén muc cao.

7) Poi thiét bi mang day Clock dén muc thap.

8) Lién tuc lam cac budc 5-7 véi 7 bit dir li€u khac va bit parity
9) Release day Data..

10) Doi thiét bi mang day Data dén muc thap.

11) Poi thiét bi mang day Clock dén muc thap.

12) Doi thiét bi giai thoat (release) day Data va day Clock

Hinh 5.10 cho xem biéu dd nay va Hinh 5.11 tach roi thoi gian cho xem cac tin
hiéu dugc sinh ra boi host, va bai thiét bi PS/2. Chu y su thay d6i trong thoi gian véi
bit "ack" sy truyén dit liéu xuat hién khi duong day Clock 1a mirc cao (dung hon khi
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n6 13 thap nhu trong trudng hop véi 11 bit khac).
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Hinh 5.11. Chi tiét hod truyén tin host dén thiét bi

Tham khao Hinh 5.11 day c6 hai lugng thoi gian host doi (host looks for). (a) is the
time it takes the device to begin generating clock pulses after the host initially takes the
Clock nhe low, which must be no greater than 15 ms. (b) is the thué it takes for the
packet to bé sau, which must be no greater than 2ms. Néu mdi mot khoang thoi gian nay
khong phu hop, host s€ phat ra mot sy hong. Tirc khéc sau khi "ack" dugc nhan, host co
thé mang day Clock xuéng thip cAm truyén tin trong khi né xtr 1y dir liéu. Néu 1énh gt
tir host yéu cau sy dap (mg dap ung nay phai dwoc nhan it hon 20 ms sau khi host giai
phong day Clock. Néu diéu nay khong xay ra, host sinh ra mot sy hong (enor).

CAU HOI VA BAI TAP
1. Giao dién PS/2 1a gi? Tai sao chudt va ban phim déu ghép chung PS/2 ma khong
xung dot?

2. Xay dyng hé thdng thu thap dir liéu: Tin hiéu analog qua ADC dua vao hé vi xir
1y (8x51 hoidc PSOC) sau d6 chuyén vé host PC qua RS 485 hoic RS232 ghép vong
dong dién.

3. Ciing nhiém vu trén va chuong trinh trén may tinh PC chuyén dit liéu thu dugc
vé mot may server ghép véi host PC quan mang LAN hoic Intemet.
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