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Loi noi dau

Ngay nay, v6i su phat trién vuot bac cua cac thiét bi dién tir, ki thuét gheép nbi
v6i may tinh dang duoc ing dung ngiy cang nhiéu dem lai hitu ich cho cudc song.
May tinh dugc su dung trong cac nha may xi nghiép trong cac day truyen san xuat
trong cac tng dung thiét ké ngdi nha thong minh. Céc thiét bi, hé thong do ludng ghép
ndi voi may tinh ¢ d6 chinh xac cao.

Giao trinh nay gidi thi¢u ciu trac cac cong, khe cém va céach thiét ké cac mach
do luong, dleu khién ghép n01 v6i may tinh. Khi ghép ndi voi may tinh, ngoai phan
cing ghép ndi ta con phai viét chuong trinh trén may tinh dé giao tiép voi cac cong,
khe cam. Giao trinh cling dua ra rat nhiéu cac vi du bo ich véi day dir so d6 nguyén ly
mach dién va chuong trinh viét bang ngdn ngi lap trinh Visual Basic, ta cling c6 thé
viét bang cac ngdn ngit 1ap trinh C, Pascal nhung Visual Basic cho ta giao dién dep va
tién dung hon. Noi dung cudn sach bao gdm 4 chuong:

Chuong 1: Gi6i thi€u qua cac khai ni¢ém vé cau tric co ban ciia mdt may tinh,
cac dang thong tin trudce khi dua vao may tinh, cau tric co ban ciia mot khoi ghép noi.

Chuong 2: Gi6i thi¢u phuong thirc truyén tin song song sir dung cong song
song va khe cam m¢ rong. No1 dung chuong nay ciing gioi thi€u cau tric cua cong
song song va cac khe cam nhu ISA, PCI,...cach 1ap trinh giao tiép qua cac cong nay.

Chuong 3: Gidi thiéu phuong thire truyén tin ndi tlep, tur do trinh bay ciu tric
cong ndi tiép RS-232 va cong USB, cach 1ap trinh giao tiép qua cac cong nay.

Chuong 4: Gi6i thi€u cac bude co ban trong qua trinh thiét ké Gmg dung cac
Modul ghép ndi v6i may tinh va cac ing dung do luong va diéu khién thong qua cic
cong clia may tinh tir d6 cac ban doc c6 thé thiét ké, ché tao duoc cac ung dung thuc
té, hitu ich.

Mic du tai liéu nay da dugc su dung dé giang day tai truong Pai Hoc Cong
nghiép Ha Noi nhiéu nim nhung ciing khong tranh khoi nhitng sai sot. CHung toi rat
mong nhan duoc nhitng ¥ kién dong ghdp cua ban doc dé lan tai ban toi duoc hoan
thién hon:

Moi dong g(’)p Xin gui vé: B6 mon DPién tir may tinh, khoa Dién ti, truong dai
hoc Cong nghiép Ha Noi, Minh Khai — Tur Liém — Ha Noi, dién thoai 043 7655121
(266)
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Chwong 1 May tinh va khoi ghép ndi

Khi san xuit may tinh, cac nha san xuét di dy trir sin cac con dudng cho phép
ngudi sir dung ¢ thé ghép ndi voi may tinh. Chung ta c6 thé sir dung may tinh dé diéu
khién cac thiét bi bén ngoai bang cach sir dung cong song song, cong ndi tiép hay cong
USB. Trué6c khi nghién ctru ciu tric ciia cac cong, cac khe cam, chuong nay s& gidi
thiéu vé tong quan vé cac dang thong tin trao d6i v6i may tinh, cic phuong thirc trao
d6i thong tin voi may tinh va ciu tric cia mot khdi ghép ndi.

1.1 May tinh va khoi ghép noi
Céu triic cia mot mdy tinh c6 thé duoc phan chia thanh ba khéi chinh:
- Khéi xr 1y trung tdm (CPU): Lam nhi¢m vu thu thap va xur 1y moi dir li¢u.
- Khéi nhé (Memory): Luu trit cac loai dit liéu khac nhau dua vao, 1ay ra tir CPU.

- Khébi phéi hop vao ra (I/O): Lam nhiém vu tuong thich gifra cac thiét bi ngoai va
dudng day (bus) trong ciia may tinh.

Trong may tinh thuong c6 mot s6 thiét bi ngoai thong dung nhu: Man hinh, ban
phim, chudt, mdy in, loa, cac b dia ngoai,...V&i cac thiét bi ngoai d6, may tinh déu c6
khéi ghép ndi twong tmg, vi dy, khéi ghép ndi giita man hinh va bus may tinh 13 card
man hinh (VGA); khéi ghép nbi giita loa va bus may tinh 1 card sound,... Thong
thudng, ciac may tinh thé hé hién nay thi cac khéi ghép ndi cho céac thiét bi ngoai vi
thong dung nay duogc tich hop cd trén mdt bang mach chinh goi 1a Main hay Main
Board.

May tinh khong phai 12 mot hé thong khép kin ma may tinh con sir dung rong
rdi trong nhiéu linh vuc, dic biét, st dung may tinh trong do luong va diéu khién cho
ta tdc do nhanh va két qua rat chinh xdc. Mi mét ung dung sé can thiét ké mot khdi
ghép ndi khac nhau. Tat ca cac kha ning d6 déu duoc cac nha san xuit may tinh luu
tAm t6i va ho da du trir rat nhiéu cac cong va cac khe cim mé rong dé co thé ghép véi
bus ctia may tinh. Pay chinh 13 con duong cho nhitng ai mudn nghién ctru mé rong
thém pham vi ing dung ctia may tinh.

Noi dung mon hoc nay di vao nghién clru cac cong (cong song song, cong noi
tiep), cac khe cam mé rong cuia may tinh dé tir do thiét ké cac khoi ghép né1 phuc vu

muc dich do ludng va diéu khién trong cong nghiép.
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1.1.1 Céc dang tin trao déi ciia mdy tinh
- Dang s6 (Digital)

Pay 1a mot chudi cac bit 0,1 duoc biéu dién theo cac hé dém nhu: Hé nhi phén,
hé thap luc phan... Cac tin hiéu sb ndy c6 thé ¢ dang ndi tiép hoic song song va mirc
c6 thé 1a RS hodc TTL.

- Dang chir (Text)

Day chinh 1a dang biéu dién cua cac ki tu dudi dang sd, trén thé gidi hién nay
thong dung nhat 13 cach biéu dién theo ma ACCIIL. Theo cach nay, cac ki ty duoc biéu
dién b?mg mot sb cac bit 0,1 trén hé thap luc phan, vi du: ma cua ky tu A 1a 41h. Dang

tin hiéu nay ciing c6 thé coi 14 tin hiéu sd.
- Dang tuong tu (Analog)

Day 1a cac dong dién hay dién ap bién dbi lién tuc theo thoi gian. Dién hinh 1a
dai luong vat 1y thu thap duoc tir cdc by cam bién (sensor). Muén xir li duoc dang tin

nay, may tinh (khéi ghép ndi) phai chuyén sang dang sé bang cac bo ADC.
- Dang dm tdn

bay 1a dang t6 hop ctia nhi€u tin hi¢u tuong tu vdi cac tan s6 va bién do khac

nhau. Ciing c6 thé coi day 1a mot dang cta tin hiéu twong ty.
1.1.2 Cdc logi théng tin trao déi ciia mdy tinh
Trong qua trinh giri tin tir thiét bi ngoai vao may tinh c6 hai loai thong tin sau:
- Tin vé trang thdi ciia thiét bi ngodi
- Tin mang dit liéu can trao doi
Trong qué trinh nguoc lai:

- Tin vé dia chi: Pay chinh 13 dia chi cta cac thanh ghi dém nam trong khéi ghép
ndi, vi du: 3F8h 1a dia chi thanh ghi dém doc/viét & cong ndi tiép (RS232).

- Tin veé dit liéu trao doi.

- Tin mang lénh diéu khién.



1.1.3 Cac phwong thirc trao doi tin ciia may tinh
May tinh c6 thé trao d6i vai thiét bi ngoai theo hai phuong thirc:
- Trao d6i theo chuong trinh.
- Trao d6i truc tiép voi khdi nhd (Direct Memory Access - DMA).
a. Ché dp trao déi tin theo chwong trinh

Pay 1a ché do trao doi tin trong d6 mdy tinh trao d6i véi thiét bi ngoai bang cac

1énh vao ra, cac Iénh dich chuyén dr li€u gitra cac thanh ghi, cu thé nhu sau:
- Trong ngdn nglr Assembly cac 1¢nh sau dugc danh cho trao doi: IN, OUT, MOV.
- Trong ngdn ngir Pascal:
+ Doc mdt byte dir liu: x: =port [dia chi];
+ Puara 1 byte dit liéu: port [dia chi] :=y;
(y 1a byte dir li€u dua ra, x chtra byte dit li¢u dugc doc vao).
- Trong ngon ngit C:
+ Doc 1 byte dir li¢u: x=inport[dia chi];
+ DPua 1 byte dir li¢u: outport (dia chi, y);
(x 1a byte dir liéu duogc doc vao, y 1a byte dit li¢u Xuét ra).
- Trong ngdn ngit VB: Néu sir dung thu vién lién két dong Inpout32.dll
+ Doc 1 byte dit liéu : x=Inp(dia chi)
+ Dua 1 byte dir li¢u: Out (dia chi) =y
(x 1a byte dit liéu dugc doc vao, y 1a byte dir liéu Xuét ra).
Trong ché dd trao doi theo chuong trinh ¢ 3 phuwong phap:

- Phwong phdp trao déi dong bé



O phuong phép nay, may tinh sé tién hanh trao doi tin ngay véi thiét bi ngoai
khi khoi dong xong ma khong can biét trang thai ctia duong day ciing nhu thiét bi

ngoai.
Pé c¢6 thé thuc hién duoc phuwong phap nay thi yéu cau:

+ Tdc dd trao doi tin cua thiét bi ngoai 16n hon hoac bang téc do trao doi tin cua

may tinh.
+ Thiét bi ngoai phai ¢ trang thai sdn sang ngay khi may tinh khéi dong xong.

+ Phuong phap nay c6 uu diém 1a toc do trao d6i tin nhanh nhung nhuoc diém 1a

dé bi mat tin khi thiét bi ngoai chua & trang thai san sang.
- Phuong phdp khéng dong b

Trong phuong phap nay, trudc khi trao ddi tin, my tinh tién hanh doc, kiém tra
trang thai ctia thiét bi ngoai, néu thiét bi ngoai da san sang thi s& tién hanh trao doi tin

con ngugc lai sé cho.

Ngoai ra trong qua trinh trao d6i, néu tin bi 18i ciing yéu cau phia phéat phai
truyén lai.

Phuong phap nay c6 do tin cdy cao nhung tbc do cham hon phuong phap dong
bd.

- Phwong phdp trao déi theo ngdt chwong trinh

Phuong phap nay loi dung dugc uu diém, khic phuc duoc nhuoc diém cua hai
phuong phap trén. Trinh ty tién hanh nhu sau:

- Khi thiét bi ngoai c6 yéu cau trao doi sé guri tin hiéu yéu cau (ngit) dén may tinh.

- May tinh dimg chuong trinh dang phuc vu (néu thiét bi ngoai dang yéu cau cé
muc vu tién cao hon) va nh¢ lai diém dimg ddong thoi gui tin hidu xac nhan, yéu
cau thiét bi ngoai trao d6i tin.

- May tinh va thiét bi ngoai trao doi tin theo chwong trinh (goi 13 chuong trinh con
phuc vu ngit).

- Két thuc trao doi, may tinh trd lai chuong trinh chinh tir diém dimg.



Phuong phép trao ddi theo ngit chuong trinh khac phuc duoc nhuge diém cua
hai phuong phap dong bo va khong dong bd, nd cho phép tan dung duoc téi da thoi

gian lam viéc ciia may tinh.
b. Trao doi DMA

Pay la phuong thirc trao ddi truc tiép v6i khdi nhé cia may tinh ma khong
thong qua CPU. Khi d6, CPU s& ¢ trang thai treo, nhudng quyén diéu khién BUS cho
khéi ghép ndi. Thiét bi ngoai va khdi nhé ciia may tinh s& tién hanh trao doi (doc/ghi
dir liéu), sau khi qua trinh két thic s& nhuong lai quyén diéu khién BUS cho CPU.

1.2 Vai tro, nhiém vu va cau tric ciia khdi ghép noi
1.2.1 Vai tro

Trong qua trinh trao do6i giita may tinh va thiét bi ngoai, khbi ghép ndi giir vai
trd trung chuyén tin. Trung chuyén & day c6 nghia tich cuc vi trong qua trinh nhan tin
tir thiét bi ngoai vao may tinh, khdi ghép nbi nhan tin tir thiét bi ngoai, xir Iy va gui
cho méy tinh theo khudn dang tin, téc do thich hop thich hop. Nguoc lai, trong qua
trinh giri tin tir may ra thiét bi ngoai, khdi ghép ndi nhan tin tir may tinh, xur 1y va gitr

cho thiét bi ngoai theo dang phui hop voéi thiét bi ngoai tuong tng.
1.2.2 Nhiém vu

bé dap tmg duogc cac vai tro trén, doi hoi khoi ghép ndi phai thuc hién céc

nhiém vu sau:
a. Phoi hop vé mirc va cong sudt ciia tin hi¢u

Mirc tin hiéu cua cac dudng day may tinh 13 mic TTL (ndm trong khoang 0V-
5V), cong suat thudong rat nho trong khi muc tin hiéu cua thiét bi ngoai rat da dang va
cong suat thudng 16n hon do vdy yéu can khdi ghép ndi phai co kha niang phdi hop
mirc va cong sudt cua tin hiéu. Dé thyc hién chirc ning nay, khdi ghép ndi thuong

chira cac bd chuyén doi mirc, cac bd khuéch dai, phdi hop cong suit.
b. Phéi hop vé dang tin

Tin hiéu & dudng day may tinh 1a tin hiéu sé ¢ dang song song trong khi tin
hiéu cua thiét bi ngoai co thé 1a tin hiéu sd, tuong tu cod thé & dang nbi tiép, song
song...co thé & dang ma khac. Vi vay, khdi ghép ndi phai c6 nhiém vu bién d6i trong

thich khuon dang tin hiéu giira thiét bi ngoai va may tinh. Cac bo bién ddi sd/twong tu,
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tuong tu/sd; cac bo chuyén d6i ndi tiép/song song song song/ndi tiép trong khdi ghép

noi s€ thuc hién nhiém vu nay.
c. Phoi hop vé toc do trao doi tin

Téc d6 trao doi tin ciia may tinh 1én hon nhiéu 1an so véi toc do trao ddi tin cta
thiét bi ngoai vi vay khdi ghép ndi thuong phai nhan tin theo xung nhip thiét bi ngoai
va phat tin theo xung nhip ctia may tinh. Dé thuc hién duoc nhiém vu nay, khdi ghép
ndi thuong c6 cac by nho dém.

d. Phéi hop vé phwong thirc trao déi tin

Mot khoi ghép ndi doi khi 14 ca mot hé thong nho, & d6 cling c6 ca phan mém
tham chi ca hé diéu hanh. Mot khbi ghép ndi nhu vay duong nhién cé thé phdi hop voi
may tinh trong phuong phap trao doi tin theo chwong trinh ciing nhu doc 1ap hoat dong
trong phuong phép trao d6i DMA.

Ngoai nhitng nhiém vu trén, khoi ghép ndi con c6 kha nang phdi hop veé trd

khang, cam khang, dung khang... giita cac mach dién tir ciia may tinh va thiét bi ngoai.
1.3 Cau tric chung ciia khdi ghép néi
Hinh 1.1 m6 ta cdu triic chung cia mot khdi ghép nbi.
1.3.1 Khéi phéi hop dwong day
Khoi nay c6 nhiém vuy:

_  Phéi hop vé murc, cong suat, khuon dang tin hi¢u cia duong day may tinh véi
dudng day thiét bj ngoai. Khdi nay thudng chira cac bd chuyén mirc, chuyén mach,
khuéch dai cong suit, ADC, DAC...

~ €0 lap duong day may tinh khi khong c6 trao d6i tin (trang thai dién tré cao)
~ Diéu khién dua tin ra, vao mdy tinh.
1.3.2 Khéi gidi ma dia chi - l¢nh

Khéi nay lam nhiém vu giai ma dia chi cho cac thanh ghi bén trong khdi ghép
ndi, cac dia chi nay s€ tuy thudc vao cac 1énh ma khéi ghép ndi nhan dé thuc hién. Két
qua ma khéi nay thyc hién s& 1a cac xung cho phép doc/ghi dbi véi timg thanh ghi cua
khéi ghép ndi.
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1.3.3 Khoi xir Iy ngit

Trong ché do trao ddi tin theo ngit chuong trinh, khdi nay giir vai trd tiép nhan
cac yéu cau ngat tir thiét bi ngoai, sdp xép chung theo thr ty uu tién nhat dinh va thong
bao vé CPU lan luot ting yéu cau ngit duoc uu tién phuc vu. Khi duoc CPU thong
bao chap nhan ngat, khdi ndy ciing nhan cac thong bao do, giri nguoc trd lai cho thiét
bi ngoai.

Ngoai cac khdi chinh trén, mdi khéi ghép ndi con c6 khdi diéu khién diéu khién
toan by hé théng, khdi phat xung nhip déng b0 hé théng.

Ao Giai > @
An 1’112_1 > WR
dia | Cst
R | la L 5
"R "| chi
_’ o
RD > —» CSn
‘INTR Xaly e INTRI1
ngit
INTA | | INTR2
£ ] ) % 2
c o i S &
N £ o =
Z £ g 2
g = S 2
)] = - o e
E Sg —Thanh ghil« \.(:“:5 4
~ RD _[trang thai < £ m
Thanh ghi
wr | dieu
—»__khién
= Thanh ghié =
RD | dém
— doc/viet
WR
—>

Hinh 1.1 Cau triic chung ciia mét khoi ghép néi
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1.4 Bai tap cudi chwong

1. Hay néu ciu trac chung ctia mot mdy tinh va nhiém vu chitc ning ctia timg khoi
2. Hiy néu cac dang tin trao d6i cia may tinh.

3. Hay néu cdu tric mot khodi ghép ndi va chirc ning cta timg khdi.

4. Hay doi cac s6 sau & hé mudi sang hé mudi sau: 1029; 65530; 540.

5. Hay doi cac sb sau sang hé hai va hé muoi: 005EH; 12A0H; OFFFEH.
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Truyén

Chuwong 2 Ghép ndi trao ddi tin song song theo chwong trinh

Chuong nay s€ gidi thi€u vé cau tric cuia cong song song va dua ra mdt sd cac

2.1.1 Vimach 74HC240

va cac bo chot dé tach cac tin hiéu dia chi.

i A1 1Y %
5 1A2 Y2
3 1A3 1¥Y3 v
1A Y4 ——
DAt vt
T 2A2  2Y¥2 [5—
T 2A3  2Y3 [3—
2A4 2Y4 F—
1 —
16
908
2 fyee
74HC240
a)
DO —
i 1A1 1Y Z i
51 1A2  1¥2 42 5
5 1A3  1¥3 45 5
1A4 14
w2 20—
202 2Y2
15 5 15
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cC 2 cC
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2.1 Céc vi mach dém, chot song song thong dung

mach thiét ké don gian ghép ndi qua cong song song tng dung do ludng va diéu khién.

Trong cac mach thiét ké, can phai stir dung cac bo dém dé khong lam suy hao tin hiéu

i A1 1Y 1—2
L A 1A2 Y2 o AL ..
May tinh truyén 8113 Y3 HA— Thiét bi ngoai
(D0-D3) A4 e nhan (D0-D3)
11 — |9 :

- KN Al
Thiét bi ngoai 15| 2a2  ZX2[5 _ May tinh

X 17 vyl - A
truyén (D0-D3) 2A4 2v4 nhan (D0-D3)

1 —

16

RS

—20 f\ec
74HC240

b)

— D0__2 tva 8 —
1A1 Y1 g DO i AN TS DO
A2 1Y2 g 6| 1A2 Y21y
173 1Y3 Truvén—2 1A3 - 1Y3 3
A4 YA ——  Nhan ruycn——1a4 - v Nhan

71 2 ' D loa ov1 F— '
A1 XA — 13 Y17
2n2 2Y2 H— 5|2A2 W2 H—
2A3  2Y3 53— o 2A3 23— 17
2A4  2Y4 — D7 DT— 2p4  2va|—

1 —

= G
1G 19| 1S
2G voo | 26
vee L 20 f\cc
d)

Hinh 2.1 So dé nguyén Iy va cdc ting dung ciia ‘240

Vi mach ‘240 chtra 8 bd chét 3 trang thai v6i cac dau vao A va dau ra v. Céc

2.1.2 Vimach 74HC244

bd nay duoc diéu khién boi 1G va 2G . Vi mach ndy c6 thé dung 1am bo truyén nhan 4
bit c6 ddo (Hinh 2.1.b); Bo dém 8 bit c6 dao va khong dao (Hinh 2.1.d,c).

Khéc véi <240, <244 chira 8 chdt 3 trang thai “khong dao”, cach diéu khién hoan

toan nhu nhau. Cac Gmg dung c6 thé néu ra la: B6 dém 8 bit (hinh 2.2.b), bd truyén
nhén 4 bit (hinh 2.2.c)...



i 1A1 1Y1 g i 1A1 1Y1 g
5 1A2 1Y2 p 5 1A2 1Y2 p
5 1A3 1Y3 > 1 1A3 Y3 o
1A4 14— 1A4 Y4 —
1:13 2A1 2Y1 g— 1:13 2A1 2Y1 3—
=282 2Y2 e— =282 2Y2 —
71283 2Y3 | 5— 71283 2Y3 |5—
2A4 2Y4 |— 2A4 2Y4 |—
o] 10E e
20E vee 20E
—2 fvee R A
74HC244 74HC244
2 8
. A A1 1Y g .
My tinh truyén —gqm2 12 4 Thiét bi ngoai
(D0-D3) 8 1ina  ava P2 nhén (D0-D3)
11 9
. 2A1  2Y1 [5—
A . N e 13 7 r 7
Thiét bi ngoai 5] 202 225 May tinh
truyén (D0-D3) —2aa  2va | 2— nhan (D0-D3)
/WR 1 -
/r0 1o | 19
vgT | 2CF
L2010
Hinh 2.2 So do nguyén ly va cac uwng dung cua ‘244
2.1.3 Vimach 74HC245
2 18
A1 B1 =7 2 18
Ry, B2 He Do —3 ~ o 7 Do
A3 B3 4 16
S 5 A3 B3
A4 B4 5 5
6 4 A4 B4
A5 B5 —=7— 6 4
7 13 A5 BS5
A6 B6 —=5— 7 3
8 B A6 B6 [T
9 A7 B7 EE 8 12
A8 B8 —— 9| A7 B7 1
} D7 A8 B8 — D7
19 %{ Truyén/Nhén T; DIR
vce OE
20
—— VCC == 20 VCe
er
74HC245
a) b)

Hinh 2.3 So do6 nguyén Iy va img dung ciia ‘245
Vi mach 245 chira 16 chét 3 trang thai tao thanh 8 cdp (hinh 2.3.a). Céc chot
nay dugc cho phép béi OF va diéu khién boi DIR. Khi DIR=1, tin hiéu duoc phép
truyén tir cac dau vao A sang B va nguoc lai. Ung dung dién hinh cua vi mach nay 1a
bd truyén nhan 8 bit song song (hinh 2.3.b).

2.1.4 Vi mach 74HC373
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DATA BUS DATA BUS DATA BUS

i 1aHE— 21 10 H— i 1abE—
=120  2Qr5— =20  2Qrg— =120  2Qrg—
13D  3Qrg— 130  3Qrg— 13D  3Qrg—

4 4Q [ 4D 4Q [ 4D 4Q [
13 12 13 12 13 12
50 50 s 4150 5Q = 50 5Q =
716D 6Q ~g— 716D 6Q [g— 716D 6Q ~g—

7D 7Q|H5— D 7Q g 7D 7Q g
18 19 18 19 18 19

R e T L] wWe——18 saf——
11 Cho phép 4 Q 11
T LE chél ———T]& T LE

OE ' [vee | OE VCC OE

—20 f\ec = Q20| vee = Q20| Vee
74HC373
a) b) c)

Hinh 2.4 So' d6 nguyén Iy va cdc irmg dung ciia 373

Vi mach ‘373 chira 8 D-FF va 8 céng 3 trang thai duoc diéu khién boi cac chan
LE(11) va OE (1). Cac D-FF nay c6 thé hoat dong & ché do chét (Latch), chét cac bit
dir liéu & BUS dit liéu (khi LE chuyén trang thai tir 1 sang 0), tao thanh thanh ghi 8 bit
(Hinh b). Ngoai ra néu dé cac D-FF nay hoat dong nhu mot FF thuong thi <373 lai tro
thanh bo dém BUS 8 bit (Hinh c).

2.1.5 Vimach 74HC573

‘573 ¢6 cau tao hoan toan giéng ‘373 chi khac & cach bd tri chan. Cach bb tri

chan ciia “573 thun tién hon nhiéu so véi ‘373 trong viéc thiét ké mach in.

—5m 19
—4 12D 2Q 147
—5]3d Qs
—6]4 475
—75D 5Q 14
g| 6D 6Q 73
—o]™ Q9
—— 8D 8Q
i
— OE
20 vCcC
74HC573

Hinh 2.5 So' d6 nguyén Iy cia ‘573
2.2 Cong song song
2.2.1 Gidi thiéu

Cong song song dugc thiét ké dau tién boi cong ty Centronics nham muc dich
ghép ndi may tinh véi may in. Sau nay cong nay dugc tiéu chuan hoa va c6 mat ¢ hau

hét cac may tinh. Tén goi cia cong song song bat nguon tur kiéu truyén dir liéu qua
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cong nay, cac bit truyén song song con cac byte truyén noi ti€p. Ngoai tén goi nay ra

cong song song con co tén goi la cong LPT hodc cong Centronics.

CAu tric ciia cong song song gom 8 duong dit lidu, bon dudng din diéu khién
va nam duong dan trang thai. Cac dudng dan nay déu twong thich mtic TTL(0;5V) do
vay kha thuan tién, don gian cho viéc ghép ndi vi nhiéu linh kién, mach dién tuong
thich v&i mire logic trén. Str dung cong song song trong do luong va diéu khién tuong
dbi don gian. Khoang cach truyén cia cong song song bi han ché do dién dung ky
sinh, hién twong cam tng va bi suy giam cong suat. Khoang cach nay bi gi6i han trong
khoang 2m. Néu can ghép ndi & khoang cach xa hon can ¢6 cic bo dém, cac phuong
phap 1am giam dién dung ki sinh, hién tugng cam tng (chang han kep mass giita cac
duong tin hi¢u). Néu mudn c6 khoang cach xa hon nita, nén chon giai phap ghép nodi
trao ddi tin ndi tiép vi truyén dit liéu qua cong song song v&i khoang cach xa s& ting
kha ning gay 16i dit liéu duoc truyén ma con ting chi phi. Téc do truyén qua cong

song song c6 thé dat dén gia tri 1 Mbit/s

Trong cac may tinh thé hé cii, cong song song c6 t6i 36 chan nhung ngay nay
dé giam chi phi, nguoi ta d3 chuin hoa thanh 25 chan, trong sé 25 chan nay chi c6 18
chan c6 ¥ nghia, cac chan con lai déu 13 cac chan ndi mass. Dudi day 1a so d6 giao

dién cong song song trén may tinh:

D7|D6|D5|04 |D3|D2|D1|DO

EéJUaaaaaaa
e ®eeoo e e 00,00

|
ST|S6|Sh|S4|83

C3|CZ|C1|CO

Hinh 2.6 Giao dién céng song song trén mdy tinh PC

Ky hi¢u va y nghia ctia cdc chan cam trén cong song song khi két no1 véi may

in nhu bang 2.1:
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Bang 2.1 Sap xép cdc chan tin hiéu trén 6 cam

25 36
R R Ky hi¢u Vao/ra(1/O) Mo ta
Chan | Chan
1 1 STROBE Ra Tin hi€u thong bao cod 1byte
san sang duoc in
2-9 2-9 DO0-D7 Ra Céc duong dir li¢u tor DO-D7
10 10 ACK Vao Tin hiéu xac nhan da nhan
(Acknowledge) dugc 1byte ciia may in dbi
v6i may tinh
11 11 BUSY Vao Tin hiéu bdo ban cua may in
12 12 PE Vao Tin hiéu bdo hét gidy cua
(Paper Empty) may in
13 13 SLCT Vao Tin hiéu bdo trang thai sin
(Select) sang cua may in
14 14 AF Ra Tin hiéu yéu cau nap mot
(Auto Linefeed) dong moi ciia méy tinh dbi
v&1 may in
15 32 ERROR Vao Tin hiéu thong bao 16i cua
may in d6i voi may tinh
16 31 INIT(RESET) Ra Tin hiéu khoéi dong lai cua
may tinh ddi v6i méy in.
17 36 SLCTIN Ra Tin hi¢u lya chon may in cua
(Select Input) may tinh
18-25 | 19-30, | GND Tin hiéu ndi mass
33
16 Tin hiéu ndi mass
17 Tin hiéu ndi mass
18 +5V
34,35 Khong st dung

Céac duong dan tin hiéu trén cong song song dugc chia thanh 3 nhom:

- Cac duong dan tin hi¢u xuat ra tir may tinh va di€u khién may in dugc goi la cac

dwong dan diéu khién.
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- Céc duong dan tin hiéu dua cac thong bao nguoc lai tir may in vé may tinh duoc

g0i 14 cac duong dan trang thi.

~ Cac dudng din xuét ra tir may tinh dé truyén cac byte ky tu can in 1a cdc duong

dan dir lieu.

Céc nhém duong dan tin hiéu trén lién quan téi cdc thanh ghi bén trong cong
song song. Pé c6 thé ghép ndi cac thiét bi ngoai vi hay cic mach dién tng dung trong
do luong va diéu khién v6i cong song song ta phai tim hiéu cach trao doi véi cac thanh
ghi thong qua cach sap xép duong dan va dia chi cua cac thanh ghi va cac phan mém

lién quan. C6 ba thanh ghi bén trong cong song song:

- Thanh ghi dit liéu (co dia chi co so)

D7|D6 | D5 | D4 | D3 | D2

=
)
S

Bit dir li¢u DO(chan 2)
Bit dir li¢u D1(chan 3)
Bit dit li¢u D2(chan 4)
Bit dir liéu D3(chan 5)
Bit dir li¢u D4(chan 6)
Bit dir liéu D5(chan 7)
Bit dir liéu D6(chan 8)
Bit dir li¢u D7(chan 9)

VVVVVVl£

Hinh 2.7 Két néi cdc chan trén céng song song va thanh ghi dir liéu

- Thanh ghi trang thdi (co dia chi co6 so + 1)

S7[S6 | S5{S4|S3(0 (0 | O

A A A A A

ERROR(chanl5)
SLCT(chanl3)
PE(chan12)

= ACK(chan10)
.‘ BUSY(chanl1)

Hinh 2.8 Két noi cic chén trén cong song song va thanh ghi trang thai
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~ Thanh ghi diéu khién (c6 dia chi ¢é sé + 2)

C71C6| C5|C4|C3 | C2|C1 [CO

—Pe——> STROBE(chan 1)
e AF(chan 14)

INIT(chan 16)
e SLCIN(chan 17)
IRQ-Enable

v

vV Vv

Hinh 2.9 Két néi cdc chdn trén céng song song va thanh ghi diéu khién

Qua ciu trac cac thanh ghi ta thy c6 8 dudng din dit liéu dan t6i 8 bit nhd trén
thanh ghi dit liéu va 4 duong din diéu khién Strobe, Auto Linefeed, Reset, Select
Input din téi bon 6 nhé trén thanh ghi diéu khién, cudi cung 1a 5 duong dan trang thai
Acknowledge, Busy, Paper Empty, Select, Error ni t6i 5 6 nhd trén thanh ghi trang
thai. Riéng & thanh ghi diéu khién can cha y tdi bit IRQ-Enable duoc sir dung cho muc
dich ghép ndi nhung lai khong dwoc nbi véi 6 cim 25 chan, bit ndy c6 thé duogc s

dung dé xo4 mot ngat co lién quan véi dudng dan Acknowledge.

Hé diéu hanh DOS dy tinh dén bén cong song song dit tén 1a: LPT1, LPT2,
LPT3 va LPT4. Tuy nhién, hiu hét cac may vi tinh chi c6 mét cong song song tham
chi khong c6 cong song song vi 1y do kinh té. Khi bat may, BIOS s& kiém tra xem trén
may tinh c6 trang bi miy cong song song. Cac sdng song song dugc BIOS tim thiy s&
duogc sip theo cac tén lan lugt 1a LPT1, LPT2... Phin 16n cac phién ban ctua BIOS chay
trong giai doan khoi dong (Boot phase) cia may tinh, khi d6, cac thong s6 vé phan
clg ciing nhu cac cong song song tim thiy s& hién thi trong mot khung hinh chir nhat.
Ta c6 thé dimg lai qua trinh khoi dong ctia may tinh bang phim <Pause> dé quan sat

k¥ cac thong sé duoc liét ké trong bang 2.2.

Bang 2.2 Cdc dia chi ciia cong song song trén mdy tinh PC

Cong song song | Pia chi thanh ghi | Dia chi thanh ghi Dia chi thanh ghi
(LPT) dir liéu trang thai diéu khién

LTI 3BCh 3BDh 3BEh

LPT2 378h 37%h 37Ah

LPT3 278h 27%h 27Ah

LPT4 2BCh 2BDH 2BEh
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Thong qua dia chi, ta c6 thé trao ddi bang phan mém véi cac thanh ghi cta cong
song song bang cach thiét 1ap cho cic chan ciia cong 1én mirc cao (High) hodc xudng
murc thap (Low).

Dbi véi cong song song, chidu cila cac thanh ghi chi 1a mot huéng. Thanh ghi
diéu khién co chiéu ra, thanh ghi trang thai c6 chiéu vio, riéng thanh ghi dir liéu véi
mot s6 may co thé c6 hai hudéng nhung tinh hai hudng bi han ché.

2.2.2 Giao dién mét hwdng & cong song song

Giao dién mot hudng (hudng tir may tinh dua ra) st dung cac chan tin hi€u cua
thanh ghi dir liéu va thanh ghi diéu khién, cac thanh ghi nay déu co6 chiéu ra. Néu su

dung giao dién mot hudng tdi da s& ¢4 12 chan tin hiéu ra doc 1ap.

bé su dung giao di¢n nay trong cac ing dung dic¢u khién, trudc ti€n phai chac
chin xem c4c chan tin hiéu trén hai dudng dan diéu khién va duong dan dit liéu con tot

hay khong, str dung mot phan cirng va mot phan mém don gidn nhu sau dé kiém tra:

Ghép noi cac Led don véi cac chan tin hi¢u trén duong dan dir liéu va dicu

khién

s o1
O 1
OO 3 o2
o= N
O 16 D3
OC < | D4 '
Og_% D5 ’
fo 4 I
oF R
or: 0o
ok 4
Oz D7
or —
okt D8
o4 %
o2 VI po
o—% N
< D10 ’
CONN-D25M N

' b1

p
R|12
%

Hinh 2.10 So do6 nguyén Iy mach kiém tra giao dién mot huéng ciia cong song song
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Chuong trinh diéu khién céc Led sang tit viét bang ngdn ngit Visual Basic

(VB) lam theo céac budc sau:

Buorc 1: Xay dung giao di¢n.

Hinh 2.11 Giao dién chirong trinh vdo ra trén cong song song
Bu6ce 2: Viét chuong trinh.

Public Declare Sub Out Lib "inpout32.dl1"™ Alias "Out32" _
(ByVal PortAddress As Integer, ByVal Value As Integer)
Dim t As Integer

Private Sub Commandl Click()

out &H378, Val (Textl.Text)

out &H37A, Val (Text2.Text)

End Sub

Khi chay doan chuong trinh trén cho tuy theo gia tri nhap vao textl va text2 céc
Led s€ sang hoac tat khi ta nhan command1. Vi du, mudn tit ca cac Led sang hét khi
nhin commandl thi phai nhap gia tri 255 (11111111B) vao 6 textl va gia tri 4
(00000100) vao 6 text2, mudn cac Led tit hét nhap gia tri 0(00000000B) vao 6 textl
va 11 (00001011B) vao 6 text2. Cac bit C0O, C1, C3 dao trang thai trude khi dua ra cac
chan 1, 14, 17.

Chu y: Dé chay duoc chuong trinh trén file inpout32.dll phai dugc copy vao 6
dia C theo dudng dan: C:\Windows\System32.

Poan chuong trinh viét bang ngon ngit VB & trén c6 thé khang dinh dugc cac
chén tin hiéu thudc thanh ghi dir liéu va thanh ghi diéu khién cua cong song song hoat

dong tét. Dudi day 1a cac cac ung dung diéu khién diing cong song song.

Vidy 1: Thiét ké mo hinh diéu khién dén giao thong theo thoi gian thyc bang

cong song song clia may tinh PC.
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Xanhl
35s zs> 3s <
Huong di 1: X1 Vi Bl
b2 X2 V2
Hudng di 2: e

Hinh 2.12 Gian do thoi gian thyc ciia hé thong diéu khién dén giao théng ¢ ché do gio cao

diem

VCC

Xanh2

bo2

Vang2

Hinh 2.13 So @6 nguyén 1y mach diéu khién dén giao théng
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Hé théng dén giao thong trong vi du nay duoc thiét ké cho ngi tu co cac dén
xanhl, vangl, do1, xanh2, vang2, d62 trén hai huéng. Ché d6 gio cao diém dén xanh
sang trong 35 gidy, dén vang sang 5 gidy va dén do sang 40 gidy, ché do nira dém dén

vang nhap nhay 2 gidy.

Hinh 2.11 13 gian d6 thoi gian thyc mé ta trang thai cic dén sang & ché do gio
cao diém, thiét ké mach ghép ndi hinh 2.12 va duéi day 1a chuong trinh diéu khién:

Thiét ké giao dién

B3 Forml = ol 5

Hinh 2.14 Giao dién chuwong trinh diéu khién dén giao thong
Viét chuong trinh

Public Declare Sub Out Lib "inpout32.d11"™ Alias "Out32" _
(ByVal PortAddress As Integer, ByWVal Value As Integer)
Dim t As Integer

Private Sub Commandl Click()

End

End Sub

Private Sub Timerl Timer ()
Textl.Text = Format (Now, "hh:nn:ss")

If (Hour (Textl.Text) >= 7 And Hour (Textl.Text) < 21) Then
Text?.Text = "CHE DO THUONG"

Cut &H378, &HEE '11101110B

t =10

Do While t < 35
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DoEvents

Loop

Cut &H378, &HEB '11101011B
t =0

Do While t < 5

DoEvents

Loop

Cut &H378, &HFS5 '11110101B
t =10

Do While t < 35

DoEvents

Loop

Cut &H378, &HDD '11011101B
t =0

Do While t < 5

DoEvents

Loop

Else

TextZ.Text = "CHE DO BAN DEM"
Cut &H378, &HDB '11111011B
t =10

Do While t < Z

DoEvents

Loop

Cut &H378, &HDD '11011101B
t =0

Do While t < 2

DoEvents

Loop

End If

End Sub

Private Sub Timer2 Timer ()
t =t + 1

End Sub

o ESHEEE=X=)
5o =
CHUONG TRINH DIEU KHIEN DEN GIAD THONG NGA TU
THO! GIAN HIEN TAI ng;gg;gg

CHE DO LAM VIEC ICHE DO THUONG

THOAT |

Hinh 2.15 Giao dién khi chay chuwong trinh




Vi dy 2: Thiét ké mach diéu khién mé to budc qua cong song song ctia mdy tinh.
C6 3 phuong phap diéu khién motor buéc:
+ Piéu khién 1 pha:

O phuong phap ndy céac budc ciia motor s& tir : 0°,1.8°,3.6°, ... 258.2°. Motor s&
quay 200 budc/vong. Cac bude cia motor duoc thiét 1ap theo bang I.

+ Piéu khién 2 pha:

O phuong phéap nay cac budc motor s& 1a: 0.9°,2.7°.4.5°, ... 359.1°. Motor s& quay
200 budc/vong. Cac budc ciia motor dugc thiét 1ap theo bang 11 .

+ Piéu khién hdn hop mét pha va hai pha:

Véi phuong phép nay cac budc cua motor sé& la: 0°,0.9°1.8°2.7°3.6°4.5°, ...
359.1°. Motor s& quay 400 budc/vong. Cac budc cia motor duoc thiét 1ap theo
banglIl.

L AEB A E
A
= BUWHCL [1 o 0 0©
% e o0
4 B 30 0 1 0
y f’n‘n’?’n’n’lcmls 4 0 0 0 1
B\E \iﬁ s11 0 0o o
6 [0 1 0 0O
Tl0 0 1 o
8 |0 0 0 1
Bang I
A E A E A B A E
BUGCL |11 0 0© BUGCL |1 0 O O
201 1 0 201 1 0 0
300 0 1 1 310 1 0 0
4 (10 0 1 4 |0 1L 1 0
S |11 0 0 5010 0 1 0
6 [0 1 1 0 6 |0 0 1 1
Tl0 0 1 1 710 0 0 1
8 |1 0 0 1 2|1 0 0 1
Béng II Béang III

Hinh 2.16 M6 ta hoat dong cua Motor bucc
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Hinh 2.17 So d6 nguyén Iy mach diéu khién Motor buéc bang cong song song
Thiét ké giao dién diéu khién Motor budc nhu hinh 2.18 duéi day:

SRm Sy =]
CHUONG TRINH DIEU KHIEN DONG CO BUOC
""" m s e

Hinh 2.18 Giao dién chirong trinh diéu khién Motor buc

Public Declare Function Inp Lib "inpout32.d411"™ _

2lias "Inp32" (ByVal PortZAddress As Integer) As Integer
Public Declare Sub Out Lib "inpout32.dl11l"™ Alias "Qut32"
(ByVal PortAddress As Integer, ByVal Value As Integer)
Dim i As Integer

Dim t As Double

Dim k As Integer
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Suk thuan({t Zs Double)

i=1

k=10

Do While i > 0

out &H378, 14

TimeDelay (t)

cut &H378, 11

TimeDelay (t)

out &£H3T78, 13

TimeDelay (t)

out &H378, 7

TimeDelay (t)

Loop

End Sub

Sub nguoc(t As Double)

i=1

E=1

Do While i > 0

out &H378, 14

TimeDelay (t)

out &£H3T7E8, 11

TimeDelay (t)

cut &H378, 13

TimeDelay (t)

out &H378, 7

TimeDelay (t)

Loop

End Sub

Private Sub Commandl Click()

Call thuan(t)

End Sub

Function TimeDelay(Delay As Double)
Dim PauseTime, START
PauseTime = Delay ' Set duration.
START = Timer ' Set start time.
Do While Timer < START + PauseTime

DoEvents ' Yield to other processes.

Loop

End Function

Private Sub QUAYNGUOC Click()
Call nguoc(t)
End Sub

Private Sub QUAYTHUAN Click/()
Call thuan{t}
End Sub

Private Sub TANG click()
t=1t / 1.4

If kK = 0 Then

Call thuanit)

Else
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Call nguoc(t)

End If

End Sub

Private Sub GIAM Click()
t=t / 1.4

If Kk = 0 Then

Call thuan(t)

Else

Call nguoc(t)

End If

End Sub

Private Sub CommandS Click()
End

End Sub

Private Sub START Click()
t =0.2

End Sub

2.2.3 Giao di¢n 2 hwéng ding cong song song - module vao ra 8 bit

Trudc hét dé chac chan rang cac dudng dan trang thai dang hoat dong tot, chiing
ta tién hanh kiém tra biang phan cing gém 05 dién tré (<100 Q) dau ndi cac dudng din

dr li€u va trang thai véi nhau va phan mém sau:

. [Q?09’0?0?0%?1?@?9?0?0?0%k

(]
o
z
=z
Q
N
o
<

Hinh 2.19 Giao dién kiém tra thanh ghi trang théi cong song song
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Hinh 2.19 Giao dién chwong trinh kiém tra thanh ghi trang thdi cong song song

Public Declare Function Inp Lib "inpout32.d11™ _

ARlias "Inp32" (ByVal PortAddress As Integer) As Integer
Public Declare Sub Cut Lib "inpout32.d11"™ Alias "Out32"
(ByVal PortAddress As Integer, ByVal Value As Integer)
Dim % As Integer

Private Sub KIEMTRA Click()

out &H378, Val(Textl.Text)

®x = Inp(&H379)

X x / 8

b4 ¥ And &HIF

TextZ.Text = =

End Sub

Sau khi chay chuong trinh trén, nhdp gié trj trong khoang tir 0 dén 31 vao 6 textl
va bam vao nut kiém tra s& xuat hién gia tri tir 0 dén 31 twong tng trong 6 text2, néu

gia tri doc vao giong vai gia tri xuat ra thi cong song song cé thé st dung tot.

Trén cbng song song chi c¢6 5 dudng din trang thai c6 16i vao ma trén thuc té
thudng toi thiéu phai co 8 duong (8bit) dé trd thanh mot giao dién hai hudng, ta co thé

khac phuc tinh trang trén bang mot phan cimg va mot phan mém nhu sau:
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Hinh 2.21 Giao dién chwong trinh vao ra 8 bit & cong song song
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Private Sub Commandl Click()

Out &H378, Val (Textl.Text)

End Sub

Private Sub Command2 Click()

Dim x, vy, d0, d1, d2, d3, d4, d5, de&, d7 As Byte
out &H37A, 1

x = Inp(&H379)

dée = x And &H40

a4 ¥ And &HZ0

dZ2 = x And &H10

d0 = x And &HB

out &H3T7A, 0

x = Inp(&H379)

d7 = x And &H40

dS = x And &HZ0

d3 = x And &H10

dl = x And &HB

vy = d7 Or dé Or d5 Or d4 Or d3 Or d2 Or dl Oor d0

TextZ.Text = (v)

End Sub

Frivate Sub Command3 Click()
End

End Sub

2.3 Ranh cim mé cong

2.3.1 Giéi thiéu

Céc ranh cam md rong 1a mot dang thé hién bang phan cing cua cac bus trén

bang mach chinh, trén d6 cho phép cim cac card mé rong dé nang cip hodc thay dbi

cau hinh ctia may tinh. Cho dén nay ton tai mot s bus (ranh cam mé rong) sau:

- Bus PC (con goi 1a ISA 8 bit)
- Bus ISA (16 bit)

- Bus PC/ MCIA (16 bit)

- Bus VESA Local (32 bit)

- Bus SCCI ( 16/32but )

- Bus EISA (32bit)

- Bus MCA (32bit)

_ Bus PCI (32/64 bit)
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_ Bus AGP (32/64 bit).

Ngoai trir bus ISA, céc bus con lai déu c6 tde do qué nhanh, khodng cach gitra
céc chan cam qua nho rat khé cho viée thiét ké mach in va quan trong nhat 1a kho tim
duogc linh kién tuong thich vé tdc do, do vay cac mach dién do luong va diéu khién s&

chi tap trung vao 2 loai bus do la:
- ISA 8 bit (PC 8 bit)
- ISA 16 bit.

2.3.2 Gidi thiéu m@t sé logi BUS

2.3.2.1. Bus PC
GND Bl Al 1/0 CH CK
RESET DRV D7
IRQ2 D5
SV D4
DRQ2 D3
-12V Do
OWS DI
GND B10 Al0 —
SMEMW Xgl\?H RDY
SMEMR A19
now Al8
IOR Al7
DACK3 2}2
DRO3 Al4
DACKI1 Al3
DRQI Al2
DEF B20 A20 INT
CLK A10
IRQ7 A9
IRQ6 A8
IRQ5 A7
IRQ4 A6
IRQ3 AS
DACK?2 A4
T/C A3
ALE A2
v B3l A3l Al
0sC A0

Hinh 2.22 So do chén ciia Bus PC (ISA 8bit)
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Kich thudce hinh hoc:

+ Chiéu cao: 106,7 mm (hay 4,2 inch)

+ Chiéu dai: 333,5 mm (hay 13,3 inch)

+ Chiéu day - ké ca linh kién: 12,7 mm (hay 0,5 inch)

Bus PC 1a loai bus xuit hién trén may tinh PC/XT, loai bus nay tan dung cau
triic cua bd vi xur ly Intel 8088 nén c¢6 1 bus dir liéu 8 bit va bus dia chi 20 bit. Ranh

cam noi vdi bus PC ¢6 62 chan cho phép cam vao 1 card mé rong lam tr mot tam

mach in 2 mit c¢6 62 tiép diém. Vi bus nay c6 8 bit dit liéu nén con dugc goi 1a bus 8
bit hay bus ISA 8 bit. Bus PC hoat dong ¢ tan sd & 4,772727 MHz.

Bang 2.2 Churc nang cac chan cua bus PC

Tin hiéu Mo ta

A0-A19 Bus dia chi 20 bit

AEN Cho phép dia chi (Address enable - 16i ra)

DO- D7 Bus dir liéu (16i vao/ 161 ra)

CLK Tin hi€u gilt nhip (4,772727 MHz)

ALE Cho phép chot dia chi (Address latch enable - 16i ra)

IOR Tin hi¢u cho phép doc

IOW Tin hiéu cho phép ghi

SMEMR Tin hiéu doc bo nhéd hé théng, bao hiéu mot chu trinh bus doc
bd nhé hé thdng trong pham vi bus dia chi 20 bit (System
memory read)

SMEMW Tin hiéu ghi bd nhd hé théng, bao hi¢u mot chu trinh bus ghi
bd nhé hé thdng trong pham vi bus dia chi 20 bit (System
memory write)

DRQI1-DRQ3 Tin hiéu yéu cau truy nhap bd nhd truc tiép tir ngoai

DACKI1-DACK3 Tin hiéu chap nhan yéu cau truy nhip b nhé truc tiép

IRQ2-IRQ7 Tin hiéu yéu cau ngat tir thiét bi ngoai

0SC Tin hiéu dong ho c6 tan s6 14.31838 MHz

RESET bit lai trang thai ban dau cho ban mach mé rong cam vao
bus ISA.

+5V £12V va GND | Ngudn dung cho card mé rong.

3.2.2. Bus ISA ( 16 bit)
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Pay 14 loai bus dugc céu tric theo tidu chuan cong nghiép (ISA - Industry

Standard Architecture). Uu diém ciia bus nay 14 c6 thé cho phép cling mét luc xir 1y
v6i 16 bit dit liéu. Bus ISA thyc chat 14 bus PC duoc b6 xung thém 1 ranh cam thit hai
thang hang trén d6 chira 8 bit dit liéu va 4 dudng dan dia chi.

MEM CS16

1/0 CS16
IRQ10
IRQ11
IRQ12
IRQI13
IRQ14

DACKO0
DRQO
DACKS
DRQ5
DACKO
DRQ6
DACK7
DRQ7
Vce

MASTER
GND

D1 C1

SBHE
LA23
LA22
LA21
LA20
LA19
LAI8
LA17

MEMR

MEMW
SD08
SDO09
SD10
SDI11
SD12
SD13
SD14

D10 C10

D18 C18

SD15

Hinh 2.23 So dé rianh cdm thir hai ciia Bus ISA

Bang 2.3 Churc nang cdc chdn cua bus ISA

Tin hi¢u

Mo ta

LA17-LA23 Phan cao cua bus dia chi.

SBHE Cho phép byte cao cua bus dit li¢u (System byte high enable)
SD08-SD15 8 bit cao cua bus dir liéu

MEMR Tin hi€u doc bd nhd

MEMW Tin hiéu ghi b nhé

DRQO,DRQ5-DRQ7

C4c tin hi¢u yéu cau truy nhap truc tiép bo nho.

DACKO- DACKY7

Céc tin hiéu x4c nhan yéu cau truy nhap truc tiép bd nhd.

MASTER

Tin hiéu nay cho phép bo vi xtr 1y khac diéu khién: dudng dan
diéu khién, duong dan dir lidu va dudong dan dia chi cua hé

théng.

IRQI0-IRQI12;
IRQ14-IRQI5

Tin hi€u yéu cau ngat
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Vece

Dién ap nguon +5V

3.2.3. Ghép néi véi bus ISA

ISA va dia chi dugc dat trude ¢ cac chan QO dén Q7 cua vi mach nay, néu céc tin hiéu
tir A2 dén A9 bang Q0 dén Q7 s& c6 mdt mirc logic “0” & ddura P = Q. Mirc logic nay
s& dung dé diéu khién bo diéu khién BUS 74HC245 va bd giai ma ghi doc 74HC138.
Vi mach ADC0804 dugc ghép vao BUS ISA thong qua 74HC245 va dugc lua chon
br:ing dau ra YO ctia 74HC138. Nhu vay, dia chi cia ADC trong mach nay 1a 300h.
Du6i ddy 1a giao dién chuong trinh hién thi gié tri dién ap doc dugc tir ADC qua mach

Hinh 2.25 1a mét vi du dién hinh cho k¥ thuat ghép ndi & BUS ISA. Vi mach
74HC688 c6 chuc nang so sanh dia chi dugce dua vao tir cac duong dia chi cua BUS

ghép ndi ISA.

-

3 Forml o || = &

Hinh 2.24 Giao dién chuwong trinh hién thi gia tri dién ap doc dwoc tir ADC

Public Declare Function Inp Libk "inpout32.d11"

Zlias "Inp32" (ByVal PortAddress As Integer) As Integer
Public Declare Sub Out Lib "inpout32.dl1"™ Alias "Out32" _
(ByWVal PortiAddress As Integer, ByVal Value As Integer)

Private Sub Commandl Click()
Dim x As Byte
Dim wvolt As Single

x:

volt

Inp (&H300)

=x / 3

Textl.Text = wvolt
End Sub

Private Sub Command2 Click()

End

End Sub

36




u28

INTR

Bl
O [0
=N|w

Do 2 8 Do
D1 3| Al B1 7 DL
D2 2| A2 B2 65 D2
D3 5 A3 B3 5 D3

D4 5 | A4 B4 22
D5 77| A5 B5 3315 DB3 VREF/2

e 5 A6 B6 155 DB2 -
07 o A7 B7 707 DB1 N 5
A8 B8 DBO +IN

1 DIR
A 4 ANALOG IN
19 OE DCO080: o

20|

DB7 Cs
DB6

DB5 CLKIN
DB4 CLKR

Tl
i
iy

[oo] N1 [e2] [4,] BN [OV] 1\N] Py

=

74HC245

2
a
3of &
v 1
Y1 Pm=
Y2 Pm5—
/IOW 1 2 Y3 c12
¥ 3 VCC va b1
IO0R
/ 2 B ?—4 G1 Y5 3;0—
| —=9 G2A Y6 P>—
S2B Y7 p—
al2
X l
O |

74LS138
3
A2

Ao
Al

W=

Ow>

[}

N
-
©

PO P=Q
P1
P2
P3
P4
P5
P6
P7

ho
[
N

[e2] [e))

>—o
= |oo|o|n|dofo|N|ofw |\4|u1|<,o|—\

Qo0
Q1
Q2
Q3
Q4
Q5
Q6
Q7

<
O
(]

AEN P~
OE

<

C

@]
N
o

vCC

74HC688

Hinh 2.25 Bo ADC0804 duoc ghép vao BUS ISA

CAu tric bén trong cong song song c6 ba thanh ghi trudc khi dua ra cac chan
ngoai cong. Thuc chat viéc trao doi dir liéu véi cong song song 13 truy nhap cac thanh
ghi ndy. Mudn dua dit liéu trong may tinh ra duing thanh ghi dit liéu va thanh ghi diéu
khién, thanh ghi trang thai dé dwa thong tin tir ngodi vao may tinh.

2.4 Bai tip cudi chuong

1. Hay néu ciu chirc ning cac thanh ghi bén trong cta cong song song.
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2. Hay néu churc nang cua cac vi mach dém chot, khi nao cac vi mach d6 dugc sir dung
lam b dém, khi nao thi dugc st dung lam bd chot.

3. Thiét ké Modul véo ra 8 bit qua cong may in, thiét ké giao dién va viét chuong trinh
xuat dit liéu ra cong may in qua thanh ghi dit liéu sau d6 doc vao qua thanh ghi trang
thai vai giao dién hinh 2.26.

4. Thiét ké mach diéu khién dong co dién mot chiéu qua cong song song, diéu khién
dimg, chay, d4o chiéu, ting tbc do bang cac phim tir ban phim hodc cac nat diéu khién
trén giao di¢n.

TRUYEN NHAN 8 BIT QUA CONG SONG SONG

o IIliIIiiiiiiiiiiiiliDpT DE D5 D4

Hinh 2.26 Giao dién chuwong trinh bai tap 2
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Chuong 3 Ghép ndi trao doi tin noi tiép

Phuong phap ghép nbi trao ddi tin ndi tiép 12 mot trong nhing ky thuat duogc st
dung phd bién nhat dé ghép ndi cac thiét bi ngoai vi v6i may tinh. Qua cong ndi tiép
ta c6 thé ghép ndi chudt, ban phim, may in, modem va céc thiét bi do luong va diéu
khién. Dic biét 1a ghép ndi qua cong USB thi sd lwong va chung loai cac thiét bi dimg
hang dau trong sd cac kha ning ghép ndi voi may tinh. Vi cac mach thiét ké chuyén
dung nhu nhimg modul ghép ndi v6i may tinh dé didu khién cac thiét bi bén ngoai hay
thu thap céc tin hiéu vat 1y thi ¢6 thé chon giai phap 1a ghép ndi qua cong RS-232 hay
cong USB. Tuy theo cic timg dung thiét ké don gian hay phuc tap ma chon giai phap
ghép ndi qua cong RS-232 hay qua cong USB. Chuong nay s& giéi thiéu vé cong ndi
tiép va cong USB va phuong phap ghép ndi dé truyén nhan dit licu.

3.1 Khai niém vé truyén tin noi tiép
3.1.1 Khai niém

Truyén tin ndi tiép 12 phwong thirc truyén tin trong d6 cac bit mang thong tin
duoc truyén ké tiép nhau trén mot duong dan vat 1y. Tai mot thot diém phia bén truyén

cling nhu bén nhan chi c6 thé truyén/nhém duoc 1 bit.

So voi truyén tin song song thi truyén tin noi ti€p cd mot s6 uu, nhuge diém

Sau:

- Uu diém: Truyén dugc ¢ khoang cach xa, tiét kiém dudng truyén din, truyén tin

noi ti€p c6 vu thé hon so véi truyén tin song song.

- Nhuoc diém: Tdc d6 truyén cham hon, phirc tap hon do céc thiét bi thudng phai co
cac khoi chuyén ddi ndi tiép sang song song, song song sang ndi tiép khi str dung

phuong thirc nay dé trao doi tin.
3.1.2 Cdc phwong thirc truyén tin néi tiép
C6 3 phuong thire truyén tin ndi tiép:

- Phuong thirc dong bd: Cac byte chira cac bit thong tin dugc truyén lién tiép trén
duong truyén va chi duoc ngin cach nhau bang bit dong bd khung (Syn). Hinh
3.1.a.
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- Phuong thirc khéng dong bo: Cac byte chira cac bit thong tin dugc chira trong mot
khung. Mot khung dugc bat ddu bang 1 bit Start, tiép theo 1 cac bit mang thong
tin, ké tiép 13 bit kiém tra chin 1& va két thuc 1a bit Stop. Khoang cac giira céc
khung 13 céac bit ding bat ky, Khi d6 duong truyén dugc day 1én muc cao (Hinh
3.1.b).

- Phuong thirc lai: Day 1a phuong thirc két hop ciia 2 phuong thirc trén, trong d6 cac
bit trong 1 khung dugc truyén theo phuong thirc khong dong bd con cac byte duoc
truyén theo phuong thirc dong bo.

Syn Syn

Cac bit mang thong tin Cac bit mang thong tin
a) l ~ —~ ~ l ~ —~ ~
L PP PP
Start Cac bit mang thong tin Paritg;p Start

b) ' - ' '

—

MeEEEEEEENA M

Hinh 3.1 Cdc phwong thirc truyén tin noi tiép
a, Phuong thirc truyén tin dong bo
b, Phuong thirc truyén tin khong dong bo

3.2 Cong noi tiép

3.2.1 Gidi thigu

Cong ndi tiép 1a mot giao dién rat pho bién trén mdy tinh, cong nay cé mét sb tén
goi thong dung nhu cong COM (COM 1, COM 2...) hoic céng RS-232 (Recommended
Standard).

Chuan RS-232 chi cho phép sir dung dudng truyén ngin voi toc do bit thap. Céc
tiéu chuan truyén thong ra doi sau nhu RS-422, RS-449 hay RS-485 cho phép truyén véi

khoang céch dai va tdc do bit rat cao.

Giong nhu cong may in, cong noi ti€p dugce st dung kha rong rai va thuén ti€n cho
viéc ghép ndi may tinh véi céc thiét bi ngoai. Khodng cach truyén & cong noi ti€p dugc cai

thién hon so voi cong song song vi dién ap chénh léch giita 2 mirc logic 0 va 1 1a kha 16n.
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Hinh 3.2. Giao dién ciia cong néi tiép trén mdy tinh
Bdng 3.1 Chirc ndng cdc chén tin hiéu & cong noi tiép
Chin | Ky hi¢u | Y nghia
1 DCD| Data carrier detect - Phat hi¢n tin hi€u mang dir li¢u
2 RxD Receive data - Nhan dir liéu
3 TxR Transmit data - Truyén dit liéu
4 DTR| Data terminal ready - Dir liéu dau cudi sin sang
5 GND| Signal ground - N6i dat
6 DSR| Data set ready- Dit liéu san sang dugc nhan
7 RTS Request to send - Tin hiéu yéu cau gui
8 CTS | Clear to send - Tin hiéu yéu cau xoa dé giri tiép
9 RI Ring indicator — Bdo chuong

Mot sO thong s6 ddc trung ctia cong noi tiep:

- Dién ap quy dinh ddi véi mire logic 1 ndm trong khoang tir —3V dén —12V; muc
logic 0 1a +3V dén +12V.

- Tbec @6 truyén dir liéu dugc quy dinh chuan gém cac toc do sau: 300, 600, 1200,
2400, 4800, 9600,19200, 28800, va 56600 baud

- Do dai cuc dai cia cap két ndi 13 15m (Trong trudng hop khong co cac bd dém, bd
lap).

Viéc truyén dit liéu qua cong ndi tiép RS-232 duoc thyc hién theo kiéu khong

ddng bd, cac byte chira cac bit thong tin dugc chta trong mot khung. Khudén mau

khung truyén duogc bit dau bang bit Start, bit nay luén ¢ muc 0. Tiép theo 1a cac bit
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mang thong tin, cac bit mang tin trong khung truyén thudng 1a 5, 6, 7 hoic 8 bit duoc
giri dudi dang ma ASCIL rdi dén mot bit chin 1é va cudi cung 14 bit dimg (Stop), bit
dimg luén & murc 1. Khoang thoi gian phan cach gitta cac bit quy dinh téc do truyén.
Ca bo truyén va bo nhan déu phai duoc dat toc do bang nhau vi tin hiéu dir liéu chi
xuat hién trong khoang thoi gian twong d6i ngan. Hinh 3.3 md ta gian d6 mirc logic thé

hién mot khung truyén dir liéu ndi tiép qua RS232.

Bit A" (01000001) _ Bit
Bat Chan | Bit |
dau & i dirng |
-12V
+12V

0 DO | D1 | D2 | D3 | D4 | D5 | D6 | D7 P SO S1

Hinh 3.3 Khuén mau khung truyén ky tir ‘A’ qua cong néi tiép

Trén may tinh c6 thé co 4 cong ndi tiép, tuy nhién ngay nay vi Iy do kinh té nén
hau hét cac & may tinh dé ban ngudi ta chi bé tri 2 cong goi 1a COM1 va COM2. Dia

chi cua cac cong ndi tiép nhu sau:

Cong Com 1 Dia chi co ban: 3F8H
Cong Com 2 Dia chi co ban: 2F8H
Cong Com 3 Dia chi co ban: 3E8H
Cong Com 4 Dia chi co ban: 2E8H

Su trao doi ciia cdc duong dan tin hiéu:
3.2.2 Lip trinh cho céng néi tiep RS232

Trén may tinh c6 1 vi mach c6 chirc ning truyén/nhan dit liéu thong qua cong
ndi tiép, vi mach d6 goi 1a UART (Universal Asynchronous Receiver/Transmister - bo
truyén nhan ndi tiép khong ddng bd). UART phd bién nhit 13 vi mach 8250 cta hing
Intel va cac phién ban cao hon ctia vi mach nay nhu 16450, 16550, 16750... Vi mach
nay thudng dugc han c¢b dinh trén Main gan giao dién cong ndi tiép. Viéc trao doi dir
lidu qua cong ndi tiép thuc chat 1 viée truy xudt cac thanh ghi ctia vi mach. Trén hé
diéu hanh Windows ciing c6 sin mot chuong trinh truyén nhan cé tén 13 Hyper

Terminal, chuong trinh ndy cho phép truyén/nhan cac ky tu nén c6 thé dung dé kiém
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tra cac mach ghép ndi & cong néi. Tuy nhién, dé c6 cac tmg dung thi can phai 1ap trinh
chtr khong thé dua vao mot chuong trinh co san d6 duoc. Piéu dau tién khi 1ap trinh
v6i cong ndi tiép 1 phai tim hiéu cac thanh ghi ciia bd UART twong tmg trén may tinh
do.

3.2.2.1 Cdc thanh ghi ciia cong néi tiép

Thanh ghi diéu khién modem (DPia chi co s¢ +4 (3FCH))

Cr C6 C5 C(C4 C3 C2 C1 CO0
0 0 0O |Loop |Out2|Out2 | RTS | DTR

Trang thai cta 2 bit C1 va CO trén thanh ghi nay c6 lién quan truc tiép t6i cac
duong dan RTS (7) va DTR (4). D1=D0=1 thi trén 2 chan RTS va DTR s& c6 miic

dién ap tuong img murc logic 1 (-12V) va nguoc lai.

LOOP: Bit nay dit bang 1 thi 8250 hoat dong ¢ ché d6 vong (TXD ndi voi
RXD) ché d6 nay cho phép kiém tra dudng truyén nhan cta cong COM trén cling mot

may tinh.
Cau Iénh sau:
Out &H3FC, O
thiét 1ap cho chéan 7, 4 ciia c6ng RS232 muc 0 tuong tmg + 12V
out &H3FC, 3
thiét 1ap cho chan 7, 4 ctia cong RS232 mirc 1 twong Gmg -12V

Thanh ghi trang thdi modem (Dia chi co so +6).(3FEH)

S7 S6 S5 &4 S3 S2 S1 SO
RLSD | RI | DSR | CTS | DRLSD | TERI | DDSR | DCTS

Thanh ghi nay c6 chirc ning théng bao vé trang thai cac duong dan bit tay.
Diéu chi y ¢ thanh ghi nay 1a ¢6 3 bit D4, D5, D6, day chinh 1a 16i vao cta cac duong
dan CTS (8), DSR(6) va RI (9).

Thanh ghi diéu khién dwong truyén ( Bia chi: 3FBH)

C7 C6 C5 C4 C3 C2 C1 Co
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Thanh ghi diéu khién duong truyén c6 chirc ning dit cac thong sé cho dudng

truyén, y nghia timg bit nhu sau:
C1,C0 : it sb bit trong mot byte: 00 - 5 bit, 01 — 6 bit

10— 7 bit, 11 — 8 bit

C2: Pit s6 bit dimg 0 — 1 bit ding
1 — 1,5 bit dung

C3 : Bit kiém tra chin 1¢ (parity) 0 - Khong kiém tra chén 1é
1-Co

C4 : Loai parity 0 - Parity I¢

1 - Parity chin

C5 : Bit danh dau khung can 0 — Khong c6 stick bit
kiém tra chan 1¢ (Stick bit) 1 — Stick bit

C6 : Bit diéu khién duong truyén 0 — Truyén nhan binh thuong
(break bit) 1 — Dung (khong truyén nhan)

C7: DLAB (Divisor Latch Access Bit): Bit phan chia truy nhdp cho céc thanh
ghi c6 cung dia chi (do 8250 c6 3 bit dia chi nhung c6 t61 9 thanh ghi).

Néu DLAB =1 thi:
Dia chi 3F8H la dia chi ciia thanh ghi chira byte thip cuia sd chia toc d6 baud

Pia chi 3F9H 14 dia chi cta thanh ghi chta byte cao cua sé chia téc do baud
Néu DLAB = 0 thi:

Dia chi 3F8H la dia chi ctia thanh ghi dém ghi/doc
Dia chi 3F9H 1 dia chi ctia thanh ghi cho phép ngit
Thanh ghi trang thadi dwong truyén ( Bia chi co sé +5-3FDH)
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Thanh ghi ndy phan anh trang thai cia dudng truyén nbi tiép.

O S6 S5 [S4 [S3 |S2 |S1 |SO

SO = 1 khi c6 1 byte méi nhan dugc

S1 =1 khi ky tu trude chua duoc doc, ky tuy méi dén s& x04 ky tu cii trong bo

S2 =1 khi c6 16i chén 1¢
S3 = 1 khi c6 16i khung truyén
S4 = 1 khi ¢6 gian doan dudng truyén
S5 = 1 khi bo truyén rdng, cong ndi tiép c6 thé truyén/nhan.
S6 =1 khi bd dém truyén rong.
S7 = 0 (Khong st dung)
Bit SO twong duong RI; bit S6 tuong duong TI
Thanh ghi dém ghi/doc ( Dia chi co so la 3FSH).

Thanh ghi c¢6 dia chi co s& 1a thanh ghi dém ghi/doc khi DLAB = 1 ciling
Tuong duong SBUF

Thanh ghi nay luu trlt tam thoi dir liéu duoc truyén/nhém tir 2 chan RXD va
TXD.

Thanh ghi chita sé chia toc @6 Baud (byte thip: 3FS8H-DLAB=1 ).

Thanh ghi nay gom 8 bit, chira phan thap cua sb chia toc do baud. S6 chia tdc
do baud duoc tinh theo cong thire sau:

1843200

16*t

S chia toc d6 baud = (t 1a téc d6 bound can thiét 1ap)

Thanh ghi chira s6 chia téc @6 Baud (byte cao: 3F9H-DLAB=1).
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Néu can c6 toc d6 baud 14 9600 thi s6 chia tuong tng sé& 1a 12, khi d6 byte thap
ctia s6 chia tdc do baud s& duoc nap gia tri béng 12, byte cao dugc nap gia tri béng 0.

Ta c6 thé thyc hién bang cac ciu 1énh nhu sau:

Out &H3FB, &H8O0
Out &H3F8, 12
Out &H3F9, O

Thanh ghi cho phép ngdt (Pia chi co sé +1; DLAB=0).

X X X X E3 | E2 | El EO

Khi céc bit cho phép ngit duoc dit bang 1 thi cho phép ngat

Khi céac bit cho phép ngit duoc dit bang 0 thi cAm ngat twong tng
EO: Dat ngat khi nhan dugc 1 ky tu

El: bat ngét khi bd dém truyén rSng

E2: Pit ngat khi thay ddi trang thai dudng truyén

E3: Pit ngat khi khi thay d6i trang thai Modem

Thanh ghi nhdn dang ngat. ( Pia chi co s6 +2)

0 0 0 0 0 S2 S1 SO

Bdng 3.2 Cdc mike wu tién ciia tirng ngdt

S2 S1 S0  [Mikc wu tiénNgudn giy ngit |Dit lai ngit
0 0 1 |Khong kiém tra ngit
0 |Cao nhat Ldi dudong nhan |Poc thanh ghi trang
dir licu thai duong truyén
0 0 |Thua?2 C6 dir li¢u nhan |Poc thanh ghi dém nhan

0 1 0 |Tha3 Thanh ghi dém |Poc thanh ghi IR hoac ghi
truyén rong ghi vao bo dém truyén

0 0 0 |Thu4 Céc trang thai  |Poc thanh ghi trang thai
cua Modem Modem
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3.2.2.2 Lp trinh cho céng noi tiép

Mot chuong trinh trao doi dir liéu qua cong ndi tiép duoc bat dau bang viéc dat
cac thong sé cho dudng truyén ndi tiép, tiép do 13 cac thao tac truyén/nhan qua thanh
ghi dém. Poan chuong trinh vi du sau day s& khoi tao cho cong ndi tiép ¢ téc do 9600
baud, 1 bit ding, khong kiém tra chin 1é, khong stick, khong break va khong dung

ngét:

Private Sub Form Load()
Out &H3FB, 128

Out &H3F8, 12

Out &H3F9, 0

Out &H3FB, 3

End Sub

Viéc doc 1 byte dit li¢u dugc bat dau béng viéc kiém tra bo dém nhan. Néu c6 1
byte dir liéu dugc nhan, bit Do cta thanh ghi trang thai duong truyén s€ duogc dat b:;ing
1. DAu hiéu nay ciing c6 thé dugc kiém tra ¢ thanh ghi nhan dang ngit (néu c6 sir dung
ngit). Chuong trinh dudi day s& minh hoa cu thé hon:

Dim x As Byte

Dim y As Byte

Private Sub Form Load()

Out &H3FB, 128 ‘' 'dat DLAB =1

Out &H3F8, 12

Out &H3F9, O ‘' 9600 baud

out &H3FB, 3

Out &H3F9, O ‘ Khéng dung ngdt

Out &H3FC, O ‘ Khéng két ndi modem

Do

x = Inp(&H3F8 + 5) And 1
Loop Until x =1

y = Inp (&H3F8)

Out &H3F8 + 5, &HTE

End Sub

Viéc gui 1 byte dit liéu ciing twong ty nhu nhan. Trudc tién ta cin kiém tra b
dém truyén, néu b dém truyén rdng (bit D6 cta thanh ghi trang thai duong truyén
bang 1) s& tién hanh truyén bang cach nap byte dir liéu can truyén vao bd dém truyén.

Chuong trinh dudi day s€ minh hoa cu thé:
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Dim x, y As Byte

Private Sub Form Load()

out &H3FBR, 128 \ g5t DLAB = 1

Out &H3F8, 12

Out &H3F9, O ‘' 9600 baud

Out &H3FB, 3

Out &H3F9, O \ Khéng dung ngat

Out &H3FC, O ‘' Khéng két ndi modem

Do

x = Inp(&H3F8 + 5) And &H40
Loop Until x = &H40

Out &H3F8, y

Out &H3F8 + 5, &H3F

End Sub

Khi truyén/nhan nhidu byte trong 1 chuong trinh thi can phai x6a co
truyén/nhan (bit S6 va SO cua thanh ghi trang thai duong truyén) sau mdi lan

truyén/nhan.

Trong ngdn ngit l4p trinh Visual Basic ta c6 sin cac ham thiét 1ap cac thong sb
cho cong ndi tiép. Dé sir dung ta thém ddi twong MScomm bang cach chon Microsoft

comm. Control 6.0 trong components.

Duéi déy 1a doan chuong trinh khoi tao cho cong nbi tiép & toe dd 9600 baud, 1
bit dimg, khong kiém tra chin 1&, cho phép nhan ky tu va hién thi trong 6 textl.

=3 Forml =N [R5

Hinh 3.4 Giao dién nhdn mét byte qua céng ndi tiép
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Private Sub Form Load()

With MSComml ' thiet dat cac thong so cho cong COM1
.Settings = "9600,N,8,1" ' thiet dat cau hinh cong
.CommPort = 1

.RThreshold = 1
.SThreshold = 0
.InputMode = 0 'comInputModeText 0
.InputLen = 0
.Handshaking = comNone
.InBufferSize = 1024
.OutBufferSize = 1024
If .PortOpen = False Then
.PortOpen = True
End If
End With
End Sub
Private Sub MSComml OnComm ()
If MSComml.CommEvent = 2 Then
kt = MSComml.Input

temp = Asc (kt) ' tra ve ma Asc cua ky tu nhan
Textl.Text = Str (temp)
End If

End Sub

Duéi day 1a doan chuong trinh khoi tao cho cbng ndi tiép ¢ tdc do 9600 baud, 1
bit dimg, khong kiém tra chin 1¢, cho phép nhan chudi ky tw v6i do dai cua chudi 1a 3
byte.

Private Sub Form_Load ()
Dim kt As String
Text3.Text = " "
MSComml .CommPort = 1
MSComml.Settings = "9600,N,8,1"
MSComml .RThreshold = 1
MSComml .SThreshold = 1
MSComml . InputLen = 3
MSComml . InputMode = 0 'mode text
MSComml .PortOpen = True

End Sub
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Private Sub MSComml_ OnComm ()
Dim x, y, z As String
If MSComml.CommEvent = comEvReceive Then
x = MSComml.Input
End If
End Sub

3.2.3 Modul vao ra 8 bit diing cong RS232

Pa phan cac thiét bj ghép ndi thuong 1a 8 bit dir liéu hodc 16 bit, dé ghép nbi
trao d6i tin ndi tiép ta phai thiét ké Modul ¢ chirc nang chuyén dit liéu tir song song
thanh nbi tiép va nguoc lai. Hat nhan ciia Modul nay 13 mot bo vi diéu khién, vi mach
nay c6 thé dam nhiém chirc ning nhu mot b thu phat ndi tiép khong dong bd (UART)
1ap trinh dugc. C6 thé dung str dung bat ky vi diéu khién nao mién 13 vi diéu khién d6
c6 cong ndi tiép twong thich vi RS-232, gido trinh nay s& gidi thiéu vé vi diéu khién
89S52. Ngoai ra, phan cimg ctia Modul con st dung ca vi mach MAX232 1am nhiém

vu chuyén d6i mirc tir TTL sang RS232 va nguoc lai.
3.2.3.1. Vi mach MAX232.

MAX232 14 vi mach ctia hing MAXIM chira hai bd chuyén d¢6 mirc tir TTL

sang RS232 va hai by 1am chic nang nguoc lai.

Trong hinh 3.5, hai bd chuyén mirc RIIN-R10UT, R2IN—R20UT lam chitrc
ning chuyén muc tir RS232 sang TTL con hai bo chuyén mic TIIN — T1OUT, T2IN
— T20UT lam chtic nang chuyén mirc tir TTL sang RS232.

2 RiN RIOUT |5=
= R2IN R20UT i
TN TI0UT |+
— 12N T20UT
—3 C+

4| ST

E | et

2vi
T By

MAXZ3Z

Hinh 3.5 So' d6 cau triic vi mach MAX232
3.2.3.2. Vi diéu khién 89S52

89S52 1a mot bo vi didu khién bén trong né c6 mot bd UART cé kha niang dit
ciu hinh bang phan mém rat tién dung khi thiét ké mot Modul vao ra 8 bit & cong ndi

tiép.
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N
(T2) P1.0 ] 1 40 Jvee
(T2EX)P1.1]2 39 |1 P0.0 (ADO)
P1.20]3 387 Po.1 (AD1)
P1.3]4 370 Po.2 (AD2)
P1.4[]5 36 |1 P0.3 (AD3)
(MOSI) P1.5[]6 35|71 P0.4 (AD4)
MISQ) P1.6 7 34[1 P0.5 (AD5)
(SCK)P1.7[]8 330 Po.6 (ADS6)
RST ]9 32|71 P0.7 (AD7)
(RXD) P3.0 10 31 [0 EA/VPP
(TXD) P3.1 ] 11 30 |1 ALE/PROG
(INTO) P3.2 [} 12 29 1 PSEN
(INT1) P3.3[] 13 28 [0 P2.7 (A15)
(TO) P3.4 | 14 27 [ P2.6 (A14)
(T1)P3.5] 15 26 1 P2.5 (A13)
(WR) P3.6 ] 16 25 [0 P2.4 (A12)
(RD) P3.7 [} 17 24 [0 P2.3 (A11)
XTAL2[] 18 231 P2.2 (A10)
XTAL1 ] 19 221 P2.1 (A9)
GND [] 20 211 P2.0 (A8)

Hinh 3.6 So @6 89C52/89S852 kiéu DIP 40 chén
B6 vi diéu khién AT89S52 goém cac khoi chtrc ning chinh sau day:
CPU (Central processing unit ) bao gom :
- Thanh ghi tich liiy A
- Thanh ghi tich liily phu B, dung cho phép nhan va phép chia
- DPon vi logic hoc (ALU : Arithmetic Logical Unit )
- Tt trang thai chuong trinh (PSW : Prorgam Status Word)
- Boén bang thanh ghi
- Con tré ngin xép
B§ nhé chwong trinh (Bo nhd ROM) gdm 8Kb Flash.
B¢ nhé dir liéu (B6 nhé RAM) gdm 256 byte.

B UART (Universal Ansynchronous Receiver and Transmitter) c6 chirc
ning truyén nhan ndi tiép, AT89S52 co thé giao tiép véi cong ndi tiép ctia may tinh
thong qua b UART.

3 bo Timer/Counter 16 bit thuc hién cac chirc nang dinh thoi va dém su kién.

WDM (Watch Dog Timer): WDM duoc dung dé phuc hoi lai hoat dong cua
cua CPU khi n6 bi treo bdi mét nguyén nhan nao d6. WDM ¢ AT89S52 gdbm mot
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bd Timer 14 bit, 1 bo Timer 7 bit, thanh ghi WDTPRG (WDT programable) diéu
khién Timer 7 bit va mot thanh ghi chuc nang WDTRST (WDM register). Binh
thuong WDT khoéng hoat dong (bi caAm), dé cho phép WDT, céac gia tri 1EH va
E1H cén phai duoc ghi lién tlep vao thanh ghi WDTRST. Timer 14 bit cia WDT s¢&
dém ting dan sau moi chu ky dong hd cho dén gia tri 16383 thi xay ra tran. Khi xay
ra tran, chan Reset s€ dugc dat ¢ muc cao trong khodng thdi gian 96 Tosc
(Tosc=1/Fosc) va AT89S52 s& dugc reset. Khi WDT hoat dong, ngoai trur Reset
phan ctng va Reset do WDT tran thi khong c¢6 cach nao co6 thé cAm dugc WDT, vi
vay khi st dung WDT thi cic doan ma cta chuong trinh phai duogc dat trong cac
khe thoi gian gitra cac lan WDT dugc khai tao lai.

Thanh ghi WDTPRG:

Khéi diéu khién ngdt v6i 2 ngudn ngit ngoai va 4 ngudn ngit trong.

B¢ lap trinh (ghi chuong trinh 1én Flash ROM) cho phép nguoi sir dung c6
thé nap céc chuong trinh cho chip ma khong can cac b nap chuyén dung.

Bo chia tan so v61 hé so chia la 12.
4 Ports xudt nhdp v&1 32 chan.
a, Chirc nang cua cdc ports

Port 0 gébm 8 chan, ngoai chitc niang xuat nhap, Port 0 con 1a bus da hop dir
liéu va dia chi (ADO-AD7), chirc nang nay s€ duoc su dung khi AT89S52 giao tiép
vo1 cac thi€t bi ngoai co kién trac Bus nhu cac vi mach nhé, mach PIO....

Chirc niang duy nhét cta Port 1 1a chirc niang xudt nhap, ciing nhu cac Port
khéc, Port 1 c6 thé xuat nhap theo bit va theo byte. Riéng dong 89Sxx, ba chan
P1.5, P1.6, P1.7 duoc ding dé nap ROM theo chuan ISP ; hai chan P1.0 va P1.1
dugc dung cho b Timer 2.

Port 2 ngoai chitc ning 1a cong vao/ra nhu port 0 va port con 1a byte cao cua
bus dia chi khi sir dung bo nhé ngoai.

MJi chén trén Port 3 ngoai chtrc nang xuat nhap con ¢ mot chirc ning riéng,
cu thé nhu sau:

Bit Tén Chirc nang

P3.0 RXD Dit liéu nhan cho Port ndi tiép
P3.1 TXD Dit liéu phat cho Port ndi tiép

P3.2 INTO Ngit 0 bén ngoai

P3.3 INT1 Ngit 1 bén ngoai

P3.4 TO Ngo vao cua Timer/counter 0
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P3.5 T1 Ngo vao cua Timer/counter 1
P3.6 /WR Xung ghi bd nh¢ dit li€u ngoai
P3.7 /RD Xung doc b nh¢ dir li€u ngoai

b, Chitc nang cua cac bo dinh thoi

B6 dinh thdi (Timer) dugc st dung trong hau hét tmg dung diéu khién.
AT89S52 c6 ba bd Timer 16 bit. Hai bd Timer 0 va Timer 1 c6 bdn ché d6 hoat
dong, Timer 2 c6 ba ché do hoat dong. Cac by Timer dugc dung dé hen gio, dém sy
ki¢n xay ra bén ngoai bd vi diéu khién hoic tao tdc dd baud cho céng ndi tiép bén
trong.

Trong cac tng dung dinh khoang thoi gian, Timer dugc 1ap trinh sao cho sé&
tran sau mot khoang thoi gian va thiét 1ap cd tran bang 1. Co tran dugc dung dé
déng bo chuong trinh nham thuc hién mot tac dong nhu kiém tra trang thai cua cac
ngd vao hodc giri cac sy kién ra cac ngd ra. Cac tmg dung khéc c6 thé sir dung viéc
tao xung nhip déu din cua Timer dé do thoi gian tréi qua gitra hai sy kién (vi du :
do do rong xung).

bém sy kién dung dé xac dinh so lan xay ra cua mot sy kién. Trong ung
dung nay nguoi ta tim cach quy cac su kién thanh sy chuyén mirc tir 1 xudng 0 trén
cac chan TO,T1,T2 dé dung cac Timer dém cac su ki¢n do.

Cac Timer con duoc st dung dé tao toc dd baud cho cong ndi ti€p.

Thanh ghi TMOD chta hai nhém 4 bit ding dé dit ché d6 1am viéc cho
Timer O va Timer 1.

GATE| C/T | M1 | MO |GATE|C/#T| M1 | MO

g hd

Timer 1 Timer O

Thanh ghi TCON chtra cac bit trang thai va cac bit diéu khién cho Timer 0
va Timer 1.

TCON.7 TCON.6 TCON.5 TCON.4 TCON.3 TCON.2 TCON.1 TCON.O

TF1 TR1 TFO TRO IT1 IE1 ITO IEO

Céac Timer0 va Timerl déu la cac Timer 16 bit, mdi Timer c6 2 thanh ghi 8 bit
dung dé chua gia tri khot tao hoac gia tri hién thoi cua cac Timer. Cu thé Timer 0
c6 THO va TLO; Timer 1 ¢6 TH1 va TL1. Luu y cac thanh ghi nay khong dinh dia
chi bit.
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Timer O Timer 1

N N
s I s I

THO (8bits) | TLO (8bits) TH1 (8bits) | TLI (8bits)

Timer 2 c6 ba ché do hoat dong che do thu nhan (Captuer), che do tu nap lai
(Auto - reload) va ché d6 cung cip téc d6 baud cho cong ndi tiép (Baud Rate
Generator).

b, Céng noi tiép

AT89S52 c6 mot cong (Port) ndi tiép trong chip c6 thé hoat dong & nhiéu ché
d6 khac nhau véi cac toc do khac nhau. Chirc ning chi yéu cua Port ndi tiép 1a thuc
hién chuyén doi song song sang ndi tiép véi dir liéu xuat va chuyén doi nbi tiép
sang song song voi dit liéu nhap dé co thé giao tiép véi may tinh (hinh 2.30) qua
cong nbi tiép hoic cac thiét bi twong tu.

TXD RXD
. S}?U}l:' » p Thanh ghi dich
i >
(chi ghi) Q » CLK
Xung Xung SBUF
tao toc tao toc
do bqud do6 bau
(truyén) Bus nhén

Hinh 3.7 So do khéi Port néi tiép ciia 89552

Port ndi tiép c6 bdn ché do hoat dong, trong do6 o ché dd 1, Port ndi tiép hoat
dong nhu mot bd UART 8 bit co toc do thay doi. Dt liéu dugc truyén ndi tiép trén
chan TXD va nhén nbi tiép trén chan RXD, ché d6 nay cung cip cho AT89S52 mot
cong cu giao tiép voi may tinh qua cong Com.

Vi ché do 1, 1 khung truyén s& gdm 10 bit, ngoai 8 bit dir liéu ra con c6 1 bit
start (& muc thap) va 1 bit stop (& mic cao), LSB ciing dugc truyén trude, MSM
duoc truyén sau.

Tbc d6 baud cua Port ndi tiép trong ché d6 1 c¢o thé dugc cung cip boi Timer
1 hoac Timer 2 hoac déng thoi ca 2 bo Timer néu mudn tde do truyén va toc do
nhan khac nhau (hinh 3.10).
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RXD

TXD E & = _—
Start Data byte Stop
bit bit
RI .\‘
TI

Hinh 3.9 Gian dé truyén nhén dir liéu & ché dé 1.

Khi sir dung cac bd Timer cung cp toc dd baud cho Port ndi tiép thi thanh
anh c6 tan s6 11.0592 Mhz duoc khuyén cdo nén dung vi véi tan sb nay sé tao dugc
cac toc d6 baud chuan voi sai s6 bang 0.

Vi du mudn c6 tée d6 baud 1a 9600 thi can c6 toc do tran ctia Timer 1 14 f1 =
9600 x 32 = 307200 (Hz). Néu st dung thanh anh 11.0592 Mhz thi tin sé ctia xung
clock cp cho Timer 1 s& 1a £2 = 11059200 /12 (Hz). Nhu vay can khai tao cho
Timer 1 gié tri nhé hon gié tri xay ra tran 1a f2/f1=3 nghia 1a Timer 1 s& dugc dat ¢
ché do 2 va gia tri nap cho TH1 14 -3.

Trén hinh 3.10, khi TCLK = RCLK = 1 thi téc d6 baud cta Port nbi tiép duoc
cung cap boi Timer 2.

Khéc véi Timer 1, Timer 2 dugc cip xung clock co tan sd bang 1/2 tin sb cua
b0 dao dong thach anh, theo hinh 2.37, gia su can téc d6 baud 1a 9600 thi gia tri
nap cho Timer 2 s€ 1a -(11059200/2)/(9600x16) = -36.

TIMER 1 OVERFLOW

—— NOTE: O5C. FREQ. |5 DIVIDED BY 2, NOT 12

osc | =2 _
CZ = 0
—o/]/E)——-| THe | T2 |
I 1
1 Rx
| conTRoL CLOCK
_ TRz " | L
- CT2 = 1 !
T2 PIN
ACAP2H | RCAP2L Tx
TRANSITION | CLOCK
DETECTOR
T2EX PIN[F— 4 oo EXF2 b iR 2
|

| conrroL
EXEN2

Hinh 3.10 Diing Timer 1, 2 cung cdp téc dé baud cho Port néi tiép.
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Khi can co tbc dd baud khac nhau cho dudng truyén va duong nhan thi co thé
str dung ca 2 bo Timer (hinh 2.35). Néu diat TCLK=1 va RCLK=0 thi téc d6 baud
ctia duong truyén s& duoc cung cap boi Timer 2, téc d6 baud cua dudng nhan s&
duoc cung cép boi Timer 1. Néu dit TCLK=0 va RCLK=1 thi toc do baud cua
duodng truyén sé& dugc cung cap boi Timer 1, tbe do baud ctua dudng nhan s& duogc

cung cap boi Timer 2.

/32

\ 4

/16

SMOD=0
Tbc dQ bal}d cua
Port noi ti€p
SMOD=1

Hinh 3.11 Ding Timer I cung cdp téc dé baud cho Port néi tiép

(TCLK = RCLK = 0)

Téc do
Fosc/12 || tran cla >
Timer 1
Tbc do
Fosc/2 » tran cua
Timer 2

Toc do

» /16

5 baudcua

Port ndi
tiép

Hinh 3.12 Ding Timer 2 cung cdp téc do baud cho Port néi tiép

Thao tac trao ddi dit liéu qua Port ndi tiép khong don thuan chi 13 viéc ghi/doc

dir liéu nhu trao d6i dir liéu truc tiép qua cac Port ma con bao gdm 3 thao tac chinh

nhu sau:

- Khoi tao cong ndi tiép:

+ Truy xuit SCON dé dit cac thong sé nhu ché d6 hoat dong, cho phép

thu...

+ Thiét 1ap hodc xo4 bit SMOD cuia thanh ghi PCON dé dit hé so chia
cua toc d6 baud.

+ Truy xuit cac thanh ghi cta cac bd Timer 1va Timer 2 dé dat toc do

baud cho Port ndi tiép (chi voi ché d6 1 va 3).

- Kiém tra co TI (khi truyén) va kiém tra ¢ RI (khi nhan).

- Ghi/doc byte dir li¢u & SBUF.
3.2.3.3 Modul vao ra 8 bit qua cong RS-232
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8051
Hinh 3.13 Module véo ra 8bit & cong noi tiép

Dudi day 1a chuong trinh truyén nhan ky tu & cong ndi tiép ctia vi diéu khién
viét bing ngdn ngit 1ap trinh C.
Churong trinh truyén 1 byte tir cong noi tiép cia vi diéu khién
#include<stdio.h>
#include<regb52.h>
char x;

void main (void)

{
SCON = 0x52; //Port néi ti&p ch& a5 1, REN=TI=1.
TMOD = 0x20; //Timer 1 mode 2
TH1 = TL1 = -3; //T6c dbd baud la 9600
TR1 = 1;
while ( !TI); //cho TI=1
TI=0; //x0& TI
SBUF=x; //truyén byte dlt 1iéu trong bié&n x

}
Chwong trinh nhdn 1 byte tir cong noi tiép ciia vi diéu khién
#include<stdio.h>
#include<regb2.h>
char x;
void main(void)
{
SCON = 0x52; //Port néi tiép ch& dd 1, REN=TI=1.
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TMOD = 0x20; //Timer 1 mode 2

TH1 = TL1 = -3; //T6c d6 baud la 9600
TR1 = 1;
While ( !RI) ; //chd RI=1
RI=0 ; //x04d RI
x=SBUF ; //nhdn byte dii 1iéu chia trong bié&n x

}
3.3 Cong USB (Universal Serial Bus)

3.3.1 Gidi thiéu

USB (Universal Serial Bus) 1a mot chuan két ndi tun ty trong may tinh. USB
sir dung dé két néi céc thiét bi ngoai vi voi may tinh, chung thuong dugce thiét ké dudi
dang cac dau cim cho cac thiét bi tuan theo chuan cam-la-chay (plug-and-play) voi
tinh ning cim va ngit cac thiét bi khong can phai khoi dong lai hé thong.

Cac giao dién song song, ndi tiép, may quét hinh, may anh s6, modem, thé nhé
v.v...déu c6 thé d4u ndi vao bus USB. Bus USB duoc dua ra su dung lan dau tién vao
dau nim 1996 nhung phai dén giita naim 1998 mdi thuc sy dugc hd tro diy du. Céc
thong s k¥ thuat cua bus USB di duoc cac cong ty 16n cing tham gia xdy dung nhu
Compagq, Digital Equipment, IBM, Intel, Microsoft, NEC va Northern Telecom. C6
thé n6i bus USB da nhanh chong tré thanh mot chuan khong chinh thie. Hinh 3.14 13
biéu twong gin trén cac thiét bj ghép ndi véi cong USB.

-~

Hinh 3.14 Biéu twong ciia cong USB

Sau khi duoc gi6i thiéu da c6 rat nhidu thiét bi sir dung trong linh vuc dién tir
gia dung, truyén thong duoc thiét ké dé c6 thé dau ndi vao bus USB. Su hd trg bus
USB thé hién qua Win32 Driver Model (WDM) va nho vay cho phép 1ap trinh cac
phan mém diéu khién thong nhat dung cho Windows 9x va NT.

Trong cac hé¢ diéu hanh ra doi tir nim 1998 déu da c6 sy hd trg day du cho bus
USB, chéng han trong Windows 98 hoac Windows NT 5.0. Trén thuc té, trong cac
phién ban nang cap ciia Windows 95 (tir phién ban OEM-2.1) da bat dau c6 tinh ning
hd trg. Tur phién ban OSR 2.0 cia Windows 95 su hd tro cho USB da c6 thé nhéan
dugc tir chuong trinh cai dat.

Cac may tinh doi méi hién nay déu co trang bi rat nhiéu cong USB va thuong
bo bot cong LPT va cong RS-232 dé gon nhe va giam chi phi. Nhu vy, sy ra doi cua
USB nhiam thong nhit cac kiéu ghép ndi may tinh vé cing mot dang.
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3.3.2 Nhitng dic trung ciia USB

- USB hd tro cac cudc truyén dang thoi, cac tin hiéu video va am thanh, cac tin hi¢u
truyén dugc dam bao

- USB hd trg ca cac thiét bi khong dang thoi, cac thiét bi dang thoi hay khong dang
tho1 déu c6 thé ton tai & cung mat thot diém.

- C6 kha ning md rong toi 127 thiét bi c6 thé két ndi cling vao modt may tinh trén
mot cong USB duy nhat (bao gom cac hub USB) va c6 cac thao tac xay ra dong thoi.

- Nhirmng soi cap USB riéng 1¢ c6 thé dai t6i 5 mét; v6i nhirng hub, c6 thé kéo dai téi
30 mét.

- V61 USB 2.0 (téc dd cao), duong truyén dat téc d6 tdi da dén 480 Mbps.

- Trén soi ngudn, may tinh c6 thé cAp ngudn 1én t6i 500mA & dién ap 5V mot chiéu
(DC).

- Nhing thiét bi tiéu thu cong sut thap (vi du: chudt, ban phim, loa may tinh cong
suét thap .) duogc cung cap dién nang cho hoat dong truc tiép tir cac cong USB ma
khong can c6 sy cung cap ngudn riéng tham tri ca cac thiét bi giai tri s6 nhu
SmartPhone, PocketPC ngay nay str dung cac cong USB dé xac pin.

- Nhiing thiét bi USB c¢6 dic tinh cam nong, diéu nay c6 nghia cac thiét bi c6 thé
duoc két noi (cam vao) hodc ngat két noi (rat ra) trong moi thoi diém ma nguodi su
dung can ma khong can phai khoi dong lai hé thong.

- Nhiéu thiét bi USB c6 thé duoc chuyén vé trang thai tam ngimg hoat dong khi may
tinh chuyén sang ché do tiét kiém di¢n.

- HO tro kha ning nhan dang cac thiét bi méc 13i

3.3.3 Ciu tritc cong USB

Bus USB c6 hai kiéu dau nbi khac nhau 1a kiéu A va kiéu B (hinh 3.15). Hé
thong dugc thiét ké sao cho khong xay ra hién twong dau ndi nham. Khac véi chuan
RS-232, viéc ddu ndi & bus USB khéng chia ra nhiing kiéu ndi thang hay bat chéo. Bus
USB str dung mét cap bon soi ddy dé ndi véi cac thiét bi, trong d6 mot cip duong
truyén hai soi xodn duoc dung lam cac dudng din dit liéu vi phan (D+ va D-), con hai
cap kia dugc dung lam dudng dan 5V va duong nbi dat chung GND. Céap ndi ludn
thue hién lién két 1:1. Su sdp xép cac chin & dau ndi cap ludn tudn theo quy dinh nhu
bang 3.4 .

Tuy vao may tinh PC c6 6 cam kiéu A hay kiéu B ma viéc dau néi véi may tinh
duoc thuc hién bang mét cap kiéu A-B hay cap kiéu A-A. Cac cap dung dé kéo dai
khoang cach tir may tinh PC dén thiét bj thuong 1a kiéu A-A. Cho dén nay, cac cap ndi
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USB déu di dugc cac nha san xuit cung cép dudi dang hoan chinh, trén do, dau cam,
d6 dai, chat luong boc kim chéng nhidu déu khong thé thay d6i duoc. Vi vay, tuy theo
muc dich sir dung ta phai lwa chon cac thong s6 cap cho chinh xac, tir chiéu dai dén
loai dau ndi (A hay B). Chuan A dung dé cam viao mdy tinh, chuan B cam vao thiét bi

ngoai vi.

Bdng 3.4 Y nghia chin ¢ cong USB

Chéan Tén goi Mau day Mo ta
1 Vee bo +5 VDC
2 D- Trang Dit liéu -
3 D+ Xanh luc Dir liéu +
4 GND Den Néi dat
A = B

L 2
= 3 2 1

LT[ 1
- | —

1 3
Standsed A Siandad B

Hinh 3.16 So d6 chdn cong USB kiéu A va kiéu B

Hinh 3.16 1a so d6 4 duong bén trong USB 6 mot day dan két ndi USB, trong
do, chan 1, 4 1a duong ngudén SVDC chan 2, 3 1a duong tin hi¢u.

O cdm USB ldy ra tir may tinh c6 the lay ra dién ap 5V voi dong dién tiéu thy
khoang 100mA. Tin hi¢u trén duong dan D+ va D- 1a cac tin hiéu vi phan v6i murc
dién &p bang 0/3.3V
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3.3.4 Truyén di ligu qua céng USB

Bus USB 14 mot bus néi tiép. Dir liéu truyén trén bus twong tu trong trudng hop
cong ndi tiép, cu thé 1a theo timg bit ké tiép nhau. Mot diém dang luu y 1a dir liéu dugc
truyén trén cung cac dudng dan theo hai huodng, trong khi tiéu chuan RS-232 dit liéu
truyen trén cac duong dan khac nhau, m01 duong chi theo mot hudng. Sy khac nhau co
ban thé hién & chd cac giao dién ndi tlep tir trude dén nay chi co thé sir dung cho mot
thiét bi nhung USB lai cho phép dau ndi dén 127 thiét bi, ciing chinh vi vay dugc goi
la mot bus.

MOi thiét bi ddu ndi vao bus nhan dugc mot dja chi va cling chinh qua dia chi
nay thiét bi co6 thé trao doi dit liéu vo1 may tinh PC cling nhu cac thiét bi khac. V& mat
toc dg vi¢e trao doi dir liéu qua bus USB nhanh hon qua cong RS-232.

Khi mét may tinh dugc cap ngudn, né truy van tit ca thiét bi dugc két ndi vao
duong truyen va gan mdi thiét bi mot dia chi. Quy trinh nay dugc goi la liét ké —
nhimng thiét bj dugc liét ké khi két ndi vao duong truyén. May tinh ciing tim ra tir mdi
thiét bi cach truyén dit 1iéu nao ma né can dé hoat dong:

- Ngét: Mot thiét bi nhu chudt hodc ban phim, gui mot lugong nho dir li¢u, s€ chon
ché dg ngat.

- Hang loat: Mot thiét bi nhu mét chiéc may in, nhan dir li€u trong mot goi 16n, s
dung ché do truyén hang loat. Mot khéi dir liéu dugc gui dén may in (mot khoi 64
byte) va dugc kiém tra dé chac chan n6 chinh xéc.

- Piang thoi: Mot thiét bi truyén dir liéu theo chudi (1ay vi du nhu loa) sir dung ché
do dang thoi. Nhitng dong dir li¢u gidia thiét bi va may trong thoi gian thuc, va khong
cO su stra 101 & day.

May tinh c6 thé giri 1énh hay truy van tham s dé diéu khién nhing goi tin. Khi
nhing thiét bi duogc liét ké, may tinh s& giit su kiém tra d6i véi tong bang thong ma tat
ca nhitng thiét bi dang thoi va ngit yéu cau. Ching c6 thé tiéu hao téi 90% cua
480Mbps bing thong cho phép. Sau khi 90% duoc sir dung, may tinh s& tir chdi moi
truy c@p cua nhing thiét bj dang thoi va ngat khac. Piéu khién goi tin va goi tin cho
truyén tai hang loat sir dung moi bang théng con lai (it nhat 10%). USB chia bing
thong cho phep thanh nhimg khung va may tinh diéu khién nhitng khung do. Khung
chtra 1500 byte va mot khung moi bat dau modi ms. Thong qua mot khung, nhiing thiét
bi dang thoi va ngat lay duoc mot vi tri do dé ching dugc dam bao bang thong ma
chung can. Truyén tai hang loat va diéu khién truyén tai st dung phan con lai.

3.3.5 Hub USB

Khi can d4u noi nhié thiét bj ta can mot hop phan phodi dugc goi la Hub, Phan
16n nhitng mdy tinh ta mua ngay nay c6 nhiéu ddu cam USB duoc thiét ké sin trén cac
cong vao/ra hodc cac dau cam trén bo mach chu. Tuy nhién nguoi st dung co thé sir
dung céc thiét bi ngoai vi hon s6 cong san c6 qua kha ning mo rong thiét bi trén cac
cong USB théng qua cac USB hub. Hub ciing tranh xay ra tinh trang tin hiéu téc do
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cao dugc chuyén giao xudng tin hiéu co téc d6 thap. Trén hinh 3.17 mot USB hub cho
ra4 cong USB 2.0

Hinh 3.17 Hub USB

Cac hub nay c6 thé mo rong ra rat nhidu cong va néu ching duoc cung cap
ngudn dién tir bén ngoai (st dung cac bd adapter cap ngudn riéng) s& cho phép céc
thiét bi USB st dung ning lugng tir hub ma khong bi han ché boi cong suit gisi han
trén cong USB trén may tinh.

Céc USB hub hién nay rat da dang vé chung loai, chuan hd tro, sb céng mo
rong, hinh dang va thiét ké tich hop. Nhiéu thiét bi ngoai vi da tich hop cac hub gitp
cho ngudi str dung dé dang cim cac thiét bi két ndi qua cong USB, man hinh may tinh,
ban phim may tinh...ciing c6 thé dugc tich hop USB hub.

Mot s6 thiét bi ngoai vi sur dung cac cong USB dé cép nguén cho chung (nhu
cac 6 dia clng gan ngoai khong c6 ngudn doc 1ap) voi yéu cau cam vao ddng thoi hai
cong USB thi diéu nay c6 nghia rang chung can mot cong suat 16n hon so v&i kha
nang cung cap cua mot cong USB trén may tinh. Néu sir dung USB hub loai khong c6
ngudn dién ngoai thi cling tr¢ thanh v6 nghia boi dau cam con lai cua thiét bi ngoai vi
nay chi dung dé lay dién. Sy v6 y nay cua rat nhidu ngudi s dung da lam hu hong bo
mach chu boi sy cung cip dién ning qua tai gidi han cho mdi dau ra USB.

3.4 Bai tap cudi chwong

1. Hay néu wu nhuoc diém khi truyén tin bang cong ndi tiép.

2. Tai sao khi truyén tin & khoang cach xa ngudi ta hay dung cong ndi tiép.

3. Viét chuong trinh gt lién tiép cac ky tu tir ‘A’ dén ‘Z’ ra cong ndi tiép cua may
tinh.

4. Viét chuong trinh nhan lién tiép 10 ky tu bat ky tir cong nbi tiép va luu cac ky tu d6
vao mQt mang.
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Chuong 4 Thiét ké ing dung do lwong diéu khién bing may tinh

Khi ghép ndi cac thiét bi véi may tinh c6 thé tao nén mot hé théng do luong va
diéu khién ty dong co chét lugng cao. Céc tin hiéu dugc thu thap va xtr 1y ngay trén
may tinh. Trong chuong nay s& trinh bay mét sb ung dung ghép ndi qua cong song
song, cong ndi tiép va cong USB. Trong cac (mg dung thiét ké co nhitng ing dung
dung cac vi mach s6 1ap trinh dugc nhu vi mach vao ra song song lap trinh duogc
8255A, ung dung ding vi mach tao xung 8253 va chic chin khong thé thiéu cac bod
bién d6i twong ty s6 ADC hay cac bo bién d6i DAC. Céc vi mach nay ciing dugc gidi

thiéu trong chuong nay.

4.1 Quy trinh thiét ké cac ing dung do lwdong diéu khién bang may tinh
Viéc thiét ké ung dung ghép ndi voi may tinh co nhimng budc co ban sau:

Budc 1: Phan tich bai toan

Muc dich cta viéc phén tich bai toan 1a dé xac dinh cac yéu cau ki thuat nhu
yéu cau vé kha nang tinh toan (téc d6 va do chinh xac); s dau vao/ra sd; sé dau vao/ra
tuong tu; ) luong bo dém/dinh thoi; udce lugng dung luong bd nhéd chuong trinh, bd
nhd dir liéu can thiét va cac yéu ciu khac nhu cac kénh PWM, truyén théng qua
RS232, USB, CAN, LIN...

Budc 2: Lya chon cac linh kién ngoai.

Céc tiéu chi chinh Iya chon linh kién khi thiét ké 1a: S6 lwong dau vao/ra, sb
lwong bd dém/dinh thoi, sé lugng, sé bit va tde do bién ddi cua cac bd bién doi A/D,
D/A. Néu mach thiét ké can dung dén bo vi diéu khién thi ta cin quan tam dén kiéu
dong vo (lién quan dén viée thiét ké mach in), hiéu ning cua bd vi diéu khién: 8 bit/16
bit hay 32 bit, tin s6 xung nhip bao nhiéu MHz, dung luong bd nhé chuong trinh, bd
nhé sb liéu. Cong suét tiéu thu, diéu nay dic biét quan trong véi cac tmg dung st dung

pin, ic quy.
Budc 3: Xy dung so do nguyén ly.

Sau budc 2 ta di chon lua duoc vi diéu khién va céc linh kién ngoai phu trg ta
tién hanh thiét ké mach nguyén 1y cho tng dung, viéc thiét ké c6 thé dugc thuc hién
bang cac phan mém hd trg nhu ORCAD, PROTEL, ALTIUM. ..

Budc 4: Lap trinh cho vi diéu khién va bién dich chuong trinh.
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Can ctr vao y€u cau cua bai toan tién hanh 1ap luu do6 thuat toan va viét chuong

trinh diéu khién.

St dung trinh dich dé bién dich tap tin ngudn (tap tin .asm hodc .c hodc .cpp)
thanh tap tin .hex theo chuan cia Intel. Di véi vi diéu khién ho 8051 ta co thé dung
trinh dich Keil C51 ciia Keil dé bién dich cac tap tin nguon viét bang ngon ngir C. Doi
v6i vi diéu khién ho AVR ta c6 thé dung AVR Studio hodc CodeVisionAVR dé soan
va bién dich chuong trinh.

Budc 5: Chay thur nghiém trén may tinh.

St dung cac phan mém hd trg thiét ké ung dung c6 linh kién 1ap trinh nhu
Altium, Proteus... dé chay mo phong tmg dung sau khi ¢4 nhap so d6 nguyén 1y va tap

tin .hex cho vi diéu khién.

Néu két qua chay thir nghiém trén may tinh khong dap tmg dugc cic yéu cau
bai toan thi phai quay lai budc 4 dé xem lai chuong trinh, néu khéng phai do chuong
trinh phai quay lai kiém tra tir budc 3.

Buée 6: Thiét ké, lam mach in va lép rap linh kién trén mach in
Budc 7: Nap chuong trinh vao vi diéu khién

Viéc nap chuong trinh cho vi diéu khién thuc chét 1a ghi cac thong tin trong tap
tin .hex vao b nhé chuong trinh cua vi diéu khién. Vi¢c nap chuong trinh vao vi diéu
khién thuong dugc thuc hién bang bo 1ap trinh chuyén dung (Programmer). Néu vi
diéu khién hd tro kha nang 1ap trinh truc tiép trén hé thong (ISP, SPI) thi ta c6 thé nap
chuong trinh cho vi diéu khién ngay trén ban mach tng dung dd gian vi diéu khién.
Mot cach don gian, dé thuc hién viée nap chuong trinh xuéng vi diéu khién c6 hd tro
ISP nhu 89551, 89S52 ban doc c6 thé sir dung chuong trinh va mach nap qua cong
song song cua may tinh trén trang web www.kmitl.ac.th/~kswichit/ISP-Pgm3v0/ISP-

Pgm3v0.html

Budc 8: Thiét ké giao dién va viét chuong trinh giao tiép v6i may tinh

C6 thé viét chuong trinh bang ngdn ngir Visual Basic hodc c thé viét bang
ngdn ngtr 1ap trinh C, Pascal hay Assembly.

Budc 9: Chay thir nghiém hé théng.
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Vi¢c chay thir nghiém hé théng dé kiém tra xem hé théng dugce thiét ké, lép dat co hoat

dong va dat cac yéu cau d¢é ra hay khong.

Néu trong mg dung khong can dung vi diéu khién thi bé qua cac budc 4, budc 5 va
budce 7.

4.2 Céc vi mach s6 thong dung
4.2.1 Vi mach ghép noi vio ra song song theo chwong trinh 82554

4.2.1.1 So do ciu triic, so do chin vi mach 82554

PA, g1 \__/ 40p PA,
PA, O 0 PA;
PA, O 0 PAg
PA, O 0 PA PA, —PA,
RD 0 WR
CS [ 0 RESET
GND 0 D, 8255A
A O 0 D
Ay O 0 D, —
pc, d 8235A | p, —»{ RD PB, - PB,
PC; O 7 D, WR
PG [ 0 Ds
PC, [ 0 Ds — RESET
PC, O 0 D
PC] E :‘ Vcc — AO
PC, O 0 PB A
PC;, O 0 PBg — 2L
PB, 0 PBs — 5 CS
PB, [ 0 PB,
PB, g 20 21 o PB;

Hinh 4.1 So do chdn, so do logic ciia 82554

D, — D : BUS dit liéu (hai chiéu).

Reset: Cho phép khai tao trang thai ban dau cho vi mach.
/CS (Chip Select): Tin hi¢u chon vi mach

/RD (Read): Tin hi¢u cho phép doc

/WR (Write): Tin hiéu cho phép ghi

Ay —A;: Tin hiéu dia chi

PA,—PA,: Cong A
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PB, - PB,: Cong B

PC; — PCy: Céng C

¢ > bPém
dir liéu
Do — D7
RD — >
<@
— s
WR — > ?é)_
ko]
A
! —> &
._E
A() _> 8
2
Reset —> %
S

Phan ghép néi véi vi xir Iy hodc may tinh bao gom:

B

Hinh 4.2 So do khoi vi mach 82554

Pidu P ChaA  |ge=—xp
khién (8bit) /O
- nhém A PA, — PA;
>
R ClraC
”1 nlra cao —>
(4bit)
) I/0
PC; — PCq4
Pidu | ChaC
khién 7| nda thap
nhom B (4bit)
> ) >
110
PC; — PCo
> CtraB
—>| b)) |l
110
PC; — PCo

- Bo dém dir liéu dé trao d6i tin vé dir liéu hai chiéu (vao/ra) gitta dudng day

cua vi xu ly va duong day BUS ndi cua 8255A.

- B0 logic diéu khién doc/viét: La bo giai ma dia chi 1énh do cac thanh ghi dém

va thanh ghi diéu khién.

Phan ghép néi véi thiét bi ngodii bao gom:

- Cong A: Thanh ghi dém dir liéu (8 bit) vao/ra tuy theo chuong trinh khi phat.

- Cong B: Thanh ghi dém sé liéu (8 bit) vao/ra tuy theo chuong trinh khai

phat.
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- Cong C: Ntra cao (4 bit).

- Céng C: Nira thap (4 bit).

Tuy theo ché do st dung ghi boi tir diéu khién cong C c6 thé duoc dung:

- Trao ddi dit liéu vao hoic ra.

- Diéu khién hogic doi thoai voi thiét bi ngoai va vi xir Iy khi cong A va B & ché
dd 0 bang cach xac 1ap va xo4 tung bit PC,.

- Piéu khién hodc dbi thoai véi thiét bi ngoai va vi xtr Iy khi cong A va B & ché
do 1va?2.
Phan cdc mach diéu khién ndi bé

C6 cac khdi diéu khién nhom A, nhém B; khéi diéu khién cac cong A, B va C.
4.2.1.2. Cac Iénh ghi/doc cac cong va thanh ghi diéu khién

Véi to hop cua cac tin hi¢u dia chi (ApA;), tin hiéu chon vi mach CS, cac tin
hiéu doc RD, ghi WR cla vi xir 1y, ta co thé c6 cac 1énh ghi va doc khac nhau cho cac
cong (A, B, C) va thanh ghi di€u khién tao ra sy di chuyén dir liéu gitra duong day du
li¢u, cac cong va thanh ghi di€u khién. Nhu vay, vi mach 8255A c6 dac diém la khong

cO 1énh d’(_)c thanh ghi trang thai ma dung 1énh doc céng C khi vi mach & ché d6 1 va 2,
con ¢ ché dd 0, khong doc dugce trang thai.

Bang 4.1 Logic ghi/doc cua 82554

A | Ay| ¢S | RD | wR | Lénh (ciia VXL) Chiéu di chuyén dir liéu

0 0 0 |0 1 |Doccong A Cong A — Dy — D,

0 1 0 0 1 Poc cong B Coéng B — Dy — D5

1 0 0 0 I |PoccongC Cong C — Dy—D;

1 1 0 0 1 Khong c6 gia tri

0 0 0 1 0 |Ghicong A D, — D;— Céng A

0 1 0 1 0 Ghi cong B D, — D;— Cong B

I o [o [1 [o |GhicongC Dy — Dy Céng C

I [T [o |1 [0 |Ghi thanh ghi dicu| p _p, thanh ghi diéu khién
khién

X X 1 X X Vi mach & trang thai | Khong c6 trao doi dir liéu
dién trd cao
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4.2.1.3 Cac ché dd

Tuy gia tri ghi vao thanh ghi diéu khién khi khoi tao, vi mach c6 thé hoat dong
o cac ché dg 0, 1, 2 khac nhau, chi€u cua cac cong A,B,C c¢o thé 1a ra hoac vao.

ClelcICIGICIeTG]

1 1: Vao
’ 0: Ra

Ché dd nhdmA |

00: Ché d6 0 > Chiéu cdng B
01: Che dd 1 1: Vao
1x: Ché d6 2 . 0:Ra
Chiéu cong A
1: Vao
0:Ra
v ,  Ché donhémB
Chiéu cbng C 1: Ché do 1
1: Vao 0:Chédd 0
0:Ra

Hinh 4.3 Cdu tric tir diéu khién ciia 82554

Ché dj 0.
Ché d6 nay con dugc goi la ché do vao/ra co s& vi:
- Cac céng A, B va C dugc str dung doc 1ap véi nhau.

- Cac cong A, B va C c6 thé vao hodc ra tuy thudc gia tri cia tir didu khién ché
dd ghi vao thanh ghi diéu khién.

- Dit liéu ra duoc chét.
- Dt li€u vao khong duoc chét.

- Khoéng co sy d6i thoai véi thiét bj ngoai.

0 T S I

/WR /RD Do — D7 Ao Ay /CS
PB PC PA
t t t
e u /0 u e} ” u e
\/
PB, — PB; PCo—PC; PCs—PC; PAi—PAs

Hinh 4.4 Mo ta hoat dong cua 82554 ¢ ché d 0
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Ché do 1

Ché do nay con goi la ché d6 vao/ra co dot ctra hay dbi thoai véi céc bit cua
cong C. Céc cong A, B, C dugc chi thanh 2 nhém:

- Nhém A gdm cong A dé trao doi dir liéu va cong C cao (PC; — PC,) dé dbi
thoai véi vi xur Iy va thiét bi ngoai.

- Nhom B gdm cong B dé trao ddi dit liéu va cdng C thap (PC, — PC;) dé ddi
thoai vai vi xur Iy va thiét bi ngoai.

Chiéu va ché d6 cua cong A, B do tir didu khién quyét dinh, con cac tin hiéu
do6i thoai PC; con phu thudc chiéu cong vao hay ra.

O ché d6 1 ta thay:

- PC, ludn 13 tin hiéu INTRg tin hiéu yéu cau ngit chuong trinh cho cong B.

- PC; luén 14 tin hiéu INTR  tin hiéu yéu cau ngit chuong trinh cho cong A.

- PC, Iuon 1a tin hi€u vao, nhan cac tin hiéu yéu cau STBg va xac nhan ACKjp cta
thiét bi ngoai cho cong B tuong Umg véi chi€u vao hay chiéu ra. Con cong A néu la cong vao,
PC,4 nhan STB, cua thiét bi ngoai va PC¢ nhan ACK, cua thiét bi ngoai néu cong A 1a cong
ra.

PB PCO| PC1| PC2| PC3| PC4| PC5| PC6| PC7| PA

Clravao: PBo—PB; INTRg [IBFg STBg INTRA STBax IBFa I/1O I/O PA, — PA;

Clrara: PBy—PB; INTRg OBFg ACKg INTR, /O I/1O ACKa OBFy PA;—PA;

Débi thoai clra B Débi thoai clra A
_/ —
g g

Hinh 4.5 Mo ta hoat dong cua 82554 o ché ds 1

Ché do 2

Ché d6 nay chi dung pho céng A v6i vao, ra thuan nghich va céc bit PCs, PC, —
PC; dung lam céc tin hi¢u doi1 thoai trong do:

- PC; cho tin hi€u yéu ciu nge"lt INTR chung cho ¢4 hai chiéu va giéng ché do 1.

- PC, cho tin hiéu vao STB, khi céng A c6 chiéu vao.
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- PCg cho tin hi€u vao ACK, khi céng A ¢6 chiéu ra.

Chung ca hai ché d6 1 va 2 cac bit con lai dung lam dbi thoai cta cong C déu la
cac tin hiéu ra:

- IBF,, IBF}, chi dit liéu vao da ghi ddy vao cac cong A hodc B dé yéu cau thiét
bi ngoai khong dua dir li¢u vao nira.

- OBFa, OBFy chi dir liéu ra da ghi day vao cac cong A hoic B dé yéu cau
thiét bi ngoai doc dir licu.
4.2.2 Vi mach dém dinh thoi lap trinh dwgc 8253 (PROGRAMABLE COUNTER
AND TIMER).

4.2.2.1 Nguyén tic ciu tgo va hoat dong ciia 8253.

Vi mach 8253 1a mot bo dém va dinh thoi dugc ung dung khé rong rii. Co thé
ké ra mot sb ung dung dién hinh: b dém tan sb, bd phat xung 1ap trinh dugc, b dém
xung, thiét bi thir phan Gmg, may do dién dung, bd diéu khién d6 sang, bo bién doi A-
D...

8253 chira 3 bd dém 1ui 16 bit doc 1ap véi nhau. Mdi mot bd dém c6 3 chan
tuong tng: 16i vao giit nhip CLK, 156i vao diéu khién GATE va 16i tin hiéu ra OUT.
Khi hoat dong mdi bo dém can phai duge khoi tao mot gia tri xuat phat, sau mdi suon
am o 161 vao giit nhip CLK, gia tri ctia bd dém s& giam di 1. Chan Gate c6 chirc ning
diéu khién hoat dong ctia mdi bo dém, tuy theo ché do hoat dong cua bo dém ma cac

16i ra OUT c6 dang tin hi€u khac nhau.

8 s

6 | D1 9

5| D2 CLKO<T

2 D3 GO [

5| D4 ouTo ——
D5

f D6 OOCLK«%
D7 O 1 ——

oo | —  ONouTt [——

23 | RR 18

S WR CLK2§—6—
A1 ouT2 ——

21 1¢s

Hinh 4.6 Vi mach 8253
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Data Counter —— CLKD
Bus
#0 I GATED
Buffer
—— OTT0
| — 1
RD
—— REATN _
Counter s
WRITE Fy " 0 . CATE1
AD LOGCIC
Al —— OUT 1
Cs T | —
CONTREOL Counter [ TCLK 2
worp | (| e o cama
REGISTER
—— OQOUT2Z
[ I
INTERIMAL BLTS

Hinh 4.8 So dé khéi ciia 8253

4.2.2.2 Céc 1énh ghi/doc cac bd dém va thanh ghi diéu khién

Bang 4.2 Logic ghi/doc cua 8253

Al A0 | ¢s | RD WR Chirc nang
0 0 0 0 1 [Poc ra tir b dém 0
0 1 0 0 1 |Pocratir by dém 1
1 0 0 0 1 [DPoc ra tir bo dém 2
0 0 0 1 0 [Nap gia tri xuat phat cho bd dém 0
0 1 0 1 0 [Nap gia tri xuat phat cho bo dém 1
1 0 0 1 0 [Nap gia tri xuat phat cho bo dém 2
1 1 0 1 0 |Nap tir diéu khién cho thanh ghi di khién
X X 1 X X |Vimach khong hoat dong, bus ¢ trang thai tro
khéng cao
X X 0 1 1 |Vimach khong hoat dong, bus & trang thai tré
khang cao

B6 dém cua 8253 1a 16 bit, trong khi bus dir li¢u lai 1a 8 bit, vi vay khi khéi tao

bd dém bang mot sé 16n hon 255 ta phai truyén byte thap trude, byte cao sau: Chang
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han nhu dé nap gia tri xudt phat 50.000 vao mot bo dém thi trude hét gia tri byte thap
12 80 sau d6 byte cao 1a 195 can phai duoc ghi. Phép tinh twong tmg snhu  sau:
50.000/256 = 195 du 80; ¢ day 195 1a MSB con 80 1a LSB.

Tir diéu khién ciing c6 thé duoc tinh theo cong thirc tong quat sau:
Controlword = 2. Mode + 64. Counternumber +48

Trong do6: Mode 1a ché d6 hoat dong, counternumber la s6 thtr tu cia bod
counter/timer. Vi du: bd dém 0 hoat dong & ché d6 2 thi gia tri cia tu diéu khién sé 1a:
52.

c7 |c6 [c5 [c4 |c3 |2 [c1 [co |

T 1 l -

-«

Chon bd dém: Truyen dit ligu: Che do hoat dong: Ifo glcd];m~
00: Bo dém 0 00:Chét by dém  000: Mode 0 0: Nhi phan
01: BS dém 1 01:Chi truyén LSB ~ 001: Mode 1 o
10 B6 dém 2 10:Chi truyén MSB ~ X10: Mode 2
11> Cdm 11:Truyén LSB x11: Mode 3
truéc MSB sau  100: Mode 4
101: Mode 5

Hinh 4.9 Cau tric tir diéu khién 8253.

4.2.2.3 Cac ché do

Vi mach 8253 ¢6 6 ché d6 (mode) hoat dong, tuy theo su dung 8253 dé tao
xung, dém xung hay dinh khoang thoi gian ma ta chon b dém cua 8253 lam viéc ¢
ché d6 nao cho phu hop.

Ché dj 0 (mode 0), swon dwong bi lam tré

Mode O
CLK LT 1L [ 111 L L
~ WR (n=4) |(n=2)§
e (GATE:"H") 3 2 1 0 2 1 0

Hinh 4.10 Gidan do xung cua ché dé hoat dong 0
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Trong kiéu hoat dong nay, 16i ra OUT bat dau & mirc logic thip ngay sau khi
chon ché d6 va giir nguyén trang thai trong n chu ky giir nhip cia xung CLK (n 14 gia
tr1 khéi tag cia bd dém), sau do chuyén sang muc cao khi bd dém dat gia tri 0. Néu
chan diéu khién GATE ¢ muc thr?ip, dau ra OUT & trang thai dién trd cao. Ché 6 nay
khong tu nap lai duogc.

Ché do 1: Mach Monoflop lap trinh dwoc

Gan gidéng véi kiéu hoat dong 0, nhung dau ra bat ddu & mic logic cao, sau d6
xudng thap va giir nguyén trang thai cho dén khi bo dém dat gia tri 0, sau d6 lai tro lai
mitc cao. Qua trinh dém dugc bat dau bang suon 1én cua xung & chan diéu khién
GATE, sau d6, GATE & mirc cao hay thap déu khong anh hudng t6i bd dém. Ché do
nay khong tu nap lai dugc.

Mode 1
CLK mEnEnEnEnEnEnEnEnEnEE

[ WR (n=4)] |
GATE $
4 3 2 1 0
| OUT | I
[ GATE £ L £ |
4 3 2 4 3 2 1 0
| OUT (n =4) [

Hinh 4.11 Gian d6 xung cia ché dg hoat déng 1
Ché d¢ 2: Bé chia 1/n

Trong kiéu hoat dong nay 16i ra OUT chuyén sang mirc LOW ¢ hién mirc 1 cua
bd dém trong khoang thoi gian 1 chu ky gitr nhip. Sau khi dat t&i hién mutc 0 bo dém
16i ra OUT chuyén lai sang mirc HIGH va bo dém bat dau dém 1ui tir gid tri xuat phat.
bay la diém khac nhau co ban so véi kiéu hoat dongOval, o kiéu hoat dong nay, sau
khi dat hién mtc dém 0, bd dém bat dau dém lui tir gia tri xuat phat. O ddy muc d6 kéo
dai ctia mirc HIGH 6 tin hiéu 16i ra OUT 14 (n-1) chu ky giit nhip, con mtitc LOW kéo
dai 1 chu ky gitt nhip nén chu ky cua tin hiéu 16i ra OUT bang n lan tin hiéu CLOCK.
Piéu dang chi ¥ 1a bo dém duoc khoi dong méi bang mdi suon duong & 16i vao
GATE. Nho vay ma 16i vao GATE c6 thé dugc tan dung dé dong b bo dém. B dém
c6 thé tu nap lai. Trong thuc t& phai dic biét cha ¥ 1a suon am dau tién ¢ 16i vao
CLOCK con chua dugc dém, ma chi co gia tri xuat phat duoc chap nhan nhu 13 hién
mirc hién thoi & b dém.
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~ WR (n=4) (n=2)
4 3 2 1 4 3 2 1 2 1 2
| OUT  (GATE="H") L LI
[ GATE § | §
4 3 2 1 4 4 3 2 1
L OUT  (n=4) |

Hinh 4.12 Gidan do xung cua ché dé hoat dong 2
Ché dj 3: BY phdt xung vuéng ldp trinh dwoc:

Trong kiéu hoat dong 3, bd dém cua 8253 c6 thé duoc st dung nhu 1a mdt bo
phat tin hi¢u vudng lap trinh duogc. Trong kiéu hoat dong 3, tin hiéu 16i ra OUT c6 mirc
HIGH trong n/2 chu ky dau cta tin hiéu giit nhip CLK va ¢ muc thap trong n/2 chu ky
con lai néu n 12 mot sb chan. Truong hop n 1a mot s6 1¢ thi tin hiéu 16i ra OUT c6 mirc
HIGH trong (n+1)/2 chu ky dau cua tin hiéu giit nhip CLK va ¢ mtc thap trong (n-1)/2

chu ky con lai. B& dém c6 thé ty nap lai.

Xung nhip ké sat theo qué trinh s& giam bdt hién muac ¢ bd dém di 3, con cac
xung nhip tiép theo lai chi giam bét di 2. Qua trinh nay duoc 13p lai va nho thé dau ra
va trd 1én LOW trong (n-1)/2 chu ky gilt nhip.

Mode 3
cek LI L L
-WR ln=4) (n-3)
4 2 4 2 4 2 4 2 3 2 3 3
| OUT  (GATE="H") I N N
SallE 5 4 2 5 2 5 4 2 5 2 5 4
| ouT (n=9)] [
Hinh 4.13 Gidan do xung cua ché dé hoat dong 3
Ché dj 4

O kiéu hoat dong nay 16i ra duoc giit & mirc cao trong sudt n chu ky giir nhip
cua CLK. Khi bd dém dat hién murc 0, 16i ra OUT s& & muc thép trong 1 chu ky ké tiép
ciia CLK. BO dém khong c6 kha nang tu nap lai.
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Mode 4
CLK [T LT LT L L Ll o

-~ WR | ¥
4 3 2 1 0
| OUT  (GATE="H") L
[ GATE I 4
4 4 3 2 1 0
| oUT | ]

Hinh 4.14 Gidan do xung cua ché dé hoat dong 4
Ché d@j 5

Trong kiéu hoat dong nay bo dém bat dau qua trinh dém bang sudn duong ciia
xung & 16i vao GATE va néu trong qua trinh dém c6 xung duong & Gate thi bd dém s&

dém lai tir dau, dang xung & 16i ra OUT gidng ché d6 4.

Mode 5
cck _ [T LIT LTIl
GATE ____*
4 3 2 1 0
ouT (n=4) L
GATE ¢+ L ¥ ]
4 3 2 1 4 3 2 1 0
OUT (n = 4) | ]

Hinh 4.15 Gidan do xung cua ché dé hoat dong 5

4.2.2.4 Mt 56 teng dung ciia 8253.

Bé dém xung 16 bit
L L T—ax
OuT [~
+S5V GATE

Hinh 4.16 Ung dung thiét ké b6 dém xung 16 bit
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Gia str mot bd dém duoc dit & ché d6 2, ban dau duoc nap mot gia tri xuat phat
la Xo. Xung can dém duoc dua vao 16i vao giltt nhip CLK cua bd dém. Sau mot
khoang thoi gian gia tri hién thoi ctia bd dém con lai 1 Yo. Nhu vay s6 xung dém

duoc s€ la Xo - Yo.

Bé dém xung 32 bit

J S R G 2 N

ouT CLK

A 4

OUT |,

Vv (¢! GATE GATE

Hinh 4.17 Ung dung thiét ké b dém xung 32 bit
Gia st mot bd dém duoc dit & ché do 2, ban dau dugc nap mot gia tri Xuat phat
la Xo. Xung can dém duge dua vao 161 vao giltt nhip CLK cua bd dém. Sau mot
khoang thoi gian gia tri hién thoi cta bd dém con lai 1a Yo. Nhu vay sé xung dém

duoc s€ 1a Xo — Yo.

Bo phat xung lap trinh duoc:

| CLK

CLK » CLK ——»
ouT OouUT

ouT

\ 4

+5V o) GATE GATE GATE

Hinh 4.18 B¢ phat xung ldp trinh dwoc

Trong tng dung trén, hai bo dém thtr nhit va tht hai s& hoat dong & ché @6 2
hoéc ché d6 3 dong vai tro nhu mét bo chia tan sb 1ap trinh duoc. Ty s6 chia phu thudc
vao gia tri khoi tao cho cac bo dém. BO dém tha ba dong vai tro nhu bd phat xung,

dang xung ra s€ tuy thudc va nguoi 1ap trinh dat ché d6 hoat dong cua bo dém.

Néu chi dung 8253 cho muc dich diéu khién thi c¢6 thé dung cong song song dé
phdi ghép hodc néu chi dung 8253 cho muc dich do ludng thi c6 thé dung cong ndi
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tiép dé phdi ghép con néu mudn dung trong ca 2 trudng hop thi khe ISA 1a t6i wu hon
ca. Hinh 4.19 dudi day 13 mot mach dién phdi ghép 8253 dung SLOT ISA.

Mach phdi ghép trén sir dung dia chi co s¢ $300. Cac bd dém va thanh ghi diéu

khién c6 thé dat t6i bﬁng cach cong vao dia chi co s cac gia tri thich hgp, cu thé nhu

sau:
B6dém 0  Dija chico so
B6 dém 1 bia chi co s¢ +1
B6dém?2  Diachicosd+2

Thanh ghi diéu khién

biachicosd+3

Ciing gidng nhu cic vi mach kha trinh khac, muén 8253 hoat dong trude tién

phai ghi cho né tir diéu khién, tiép d6 s& 1a gi tri xuat phat cia b dém. Poan chuong

trinh dudi day s& khoi tao cho bd dém 0 & ché do 3, kiéu dém 1a dém mudi, truyén

byte thip trude, byte cao sau, gia tri xuit phat 1a 200.

Bl DS 8] EX3 [6;1 [02] V] [ee]

N
N

N
w

-
©

N
o

N
=

D
o 2 A1 B1 [
s o A2 B2 g
0 = A3 B3 2
g & A B4 [17
g = A5 B5 3
e —&A6  B6|T5
0 o1 A7 B7 5
/IOW 19 A8 B8
3 1 /IOR
/IOR 2 19 | QIR /I0W
VCC OE 2o
Q al
20 VCC
74HC245
a2 —
23 ‘21 PO P=Q 19
24 6 P1
ac = P2
26 7| P
A7 3| P4
28 5| P5
P6
29
170 b7
3
* Qo
iy
g Q2
72 | B
14 | Q4
Q5
VCC 16
§ [15] %
Q7
— AEN 1| =
Vg_C OE
L 20 | VCC
74HC688

DO
D1
D2
D3
D4
D5
D6
D7

RD

WR
A0
A1

cs

CLKO¢

i JF
10

ouT0 ——

CLK1
ouT1
CLK2
ouT2

|\|moo w|h|on

8253

Hinh 4.19 So @6 nguyén 1y mach phoi ghép 8253 ¢ SLOT ISA
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4.2.3 Cic bé bién doi AD (ANALOG DIGITAL CONVERTER)
4.2.3.1 Nguyén tic chung

Hau hét cac bd AD déu duoc ciu tao va hoat dong theo nguyén tic so sanh gﬁn
dung lién tiép. Mang dién tré gdm nhiéu dién tré' duge mac nhu hinh vé& s& 12 nhiém vu
tao cac dién ap so sanh khac nhau dat 1én cac bd so sanh. Trong d6, U1>U2>U3...>Un.
Pau con lai ctiia bd so sanh sé 1a dién ap can bién d6i. Cac bd so sanh C1,C2...Cn hoat

(Y]

dong theo nguyén tac néu thi dua ra mgt muc logic “1” ¢ dau ra, khong “=" thi
dua ra muc logic “0” ¢ dau ra. B gia ma nhan cac muc logic 1, 0 ¢ dau ra cua bd céac

so sanh chuyén thanh cac gid tri s6 (nhi phan) twong tng.

Bl

Giai —
ma

C2
L Dm

C
v |

1Y

O O
Uref Udo

Hinh 4.20 Nguyén tic chung cia cdc bg AD

4.2.3.2 Cac by ADC0O80X

Cac bdo ADCO080X c6 cau tao va nguyén tic hoat dong gan gidng nhau. Chung
déu 1a cac bd AD 8bit hodc 16n hon véi 161 vao Analog vi phan, cac tin hiéu ra tuong

thich TTL. Mdi b déu c6 bd phat xung nhip trén chip va c6 thé dit dién ap so sanh &
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chan Vref/2 nhu hinh vé& 4.20. Mdi chu ky bién d6i dugc bat ddu bang mot xung Low
& chan /WR va két thiic mot chu ky bién doi c6 mot xung Low sinh ra & chan /INTR.
Trong ho ADC080X c6 bdo ADC0809 cé 8 16i vao tuong tuw c6 kha ning quét dong
bang logic dia chi. B6 niy dung trong trudng hop can nhiéu 16i vao tuong tu.

o ANALOG IN
DIGITAL OUT
o L]
Vref/2 p— 6 18
3 N 7 +IN DBO 7
+ -IN DB1 [—=7—
21 9 VREF/2 DB3 15
> CLKIN DB5 [—=5—
< 12
— 1| — DB6 1
= ) 7] ES DB7 ——
RD
32 —_— BOC
3 WR INTR S /
. ADC0804
/soc

Hinh 4.21 B ADC0804

U2z

21 no Do H—
28 | IN1 D1 5
11 IN2 D2 [—g
2 IN3 D3T
3| IN4 D4T
2 INS DST
5 IN6 DST
IN7 D7 —
12 | e ao [ 25—
REF- A1 >3
10 o
>CLK 6
START 55—
3 OE ALE 22
EOC
ADCO0809

Hinh 4.22 So' d6 chan ADC0809

Pé phdi ghép cac bo ADCO80X vio may tinh c6 thé ghép ndi voi cong ndi tiép,
cong song song hay SLOT ISA.

Hinh (4.23) s& mé ta mot mach dién phdi ghép ADC0804 & SLOT ISA.

Néu nhu ta dit dia chi cua 0804 1a 300h thi mdi lan truy nhap s€ c6 mot xung
Low & /WR. Xung nay sé& bat ddu cho mét chu ky bién ddi. Sau mot khoang thoi gian
¢ 100 ps tin hidu sb duge bién ddi s& co ¢ 16i ra Do — D7. Dé dam bao tinh chinh xac,

viéc doc s¢€ lap lai nhiéu 1an va chia trung binh.
4.2.3.3 Bj bién doi AD TCL549.

TCL549 13 bo bién ddi AD 8bit véi 16i ra ndi tiép vi vay co thé ghép truc tiép
vao cong ndi tiép (hinh 4.24).

80



Mot chu ky bién d6i bat dau khi c6 mot xung Low & chan /CS, ngay sau do sé
xudt hién bit D7 & 15i ra Data out, cac bit D6-DO0 xuét hién 1an luot sau mdi sudn 4m

ctia xung dén tir I/O clock.

Xung I/O clock c¢6 thé tao bang cach lap/xoa bit Do (chan DTR) cua thanh ghi
diéu khién MODEM. Sau mdi lan tao mot xung am s& phai doc ngay bit dit liéu & chan

CTS va sap xép thanh mot byte hoan chinh.

u28
— — 3
INTR WR
RD [
D D
o 2 At B1 Hoo—11 DB7 csq_
02 T A2 B2 5D 75| DB6 4 =
D3 = A3 B3 255 74| DBS CLKING—g
1 5 Ad B4 751 75| DB4 CLKR4—
5 = A5 B5 3 D576 | DB3 VREF/2 —— —
6 5 A6 B6 5 pc 7| DB2 7 -
D7 5 A7 B7 1757 g | DB! AN 5
A8 B8 DBO +IN
1 =
19 %? ADCO0804 o ANALOG IN
VCC
LZO VCC
74HC245
2
3o+ ¢
1
¥
uz24
Ao 1 15
A YO P
al
/IOW 1 C Y2 12
A Y3 Pr—
Y 3 VCC Y4311
/IOR
215 q—im v5 pI0—
| 59 G2A Y6 P~—
S2B Y7 p—
748138
a2
3of & 4
¥ 1
A2 2 =—= 119
23 2| PO P=Q
24 6 P1
A5 8 P2
26 11 P3
A7 3| P4
a8 5 ﬁg
A9
17 i
3
5 Q
7 Q1
g ] Q2
Q3
12
Q4
14 Q5
VCC 16
3§ [
Q7
— AEN 1| =
VgC OE
=20 vee
74HC688

Hinh 4.23 Phéi ghép ADC 0804 6 SLOT ISA
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ANALOG IN

L

R1IN R10UT ;2

R2IN R20UT 7
T1IN TIOUT [
T2IN T20UT [——

2 AIN DOUT 61

T biocik
REF+
vee 3| REF-
S i
=  Tich49 g;
Co-

V+

JY N -
w|—= O|=|0o|w

EERSHEREE
S L 5 L 5 [o L 5

s

|

CONNECTOR DB9

MAX232

5

Hinh 4.24 Phoi ghép TCL549 ¢ cong néi tiép

4.2.4 Cdc bé bién doi DA (DIGITAL ANALOG CONVERTER)

4.2.4.1 Nguyén tic chung

Uref o — —
0O 0O o) 0O
CRYSTAL
D7 D6 D5 e e DO

Hinh 4.25 Nguyén tdc chung ciia cic by DAC
Hau hét cac bd DAC déu c6 nguyén tac cau tao chung nhu hinh vé. Mdi bo gom
mot s6 khoa dién tir (s6 lugng tiry thude vao sb bit) va mot mang dién trd phan dong.
Céc khoa dién tir s& 1at vi tri tuy thudc vao bit gia tri s6 twong ung 1a 0 hay 1. Dong

dién tong s& 1a tong ciia cac dong dién Gmg véi cac bit 1.
4.2.4.2 B§ bién doi DAC0800

DAC0800 14 bd bién d6i sd-tuong tir 8 bit c6 tbe do bién doi kha cao (c& 100ns)
hoat dong theo nguyén tic trén. Vi mach nay cho phép dit dién ap tiéu chuin & chan

14 va 15, dong di¢n ty 1€ véi dign ap bién d6i dugc duoc dua ra tir chan 4.
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AD7545 13 bd bién d6i sd twong ty voéi 12 bit, cach hoat dong ciing nhu
DACO0800. Véi do phan giai 1a 12 bit bd bién ddi sb tuong tu ndy co thé dit 8191 mirc

dién ap véi do chinh xac t6i 0.61 mV néu nhu dién 4p so sanh 1a 5 V.
4.3 Cac thiét ké ing dung ghép noi véi may tinh
4.3.1 Piéu khién vi mach 8255 qua cdng song song

Mach ghép ndi vi mach 8255 va cong song song duoc thiét ké nhu hinh 4.26.
Khi nao cac duong dan & cong song song khong du dé str dung thi phai sir dung vi

mach 8255 dé ting duong dir licu.

vce
DO 34 4
/0\ 1 AO 10K x 8 DT 33| DO PAO 3—‘:‘
14 AT 1 Dz 55 D! PA1 —0
12 DO D0 2 D351 D2 PA2 [H—0
o4 — = ol A
15 D13 D4 30 | B3 PA3 745
—3 - D1 D24 D5 29 | D4 PA4 59—
o D5 PA5 |55
6 RD D35 vce D6 28 38
o R A = o
2 D2 D46 D7 27 | D6 PAG 737
o —= 7 PA7 0
o117 WR D57 i
D3 D68 | A0
oHE—— o5 A5 A0 PBO |6
%6 © o4 — A PBI 50 =
119 7 35 PB2 o1
o7~ b5 RD 5 | RESET PB3 50
T R1 WR 36 |RD PB4 50
°—s - s R — e |WR  PB5 5O
ST Ccs PB6 55
o—tg5 0o b7 pB7 =—0
[0 N B P
o—2% o PCO |2—0
o552 —— PC1 4 2
o—5—o = PC2 |7
O4——= PC3 33—
o—r—o PC4 50
o0 PC5 72
o—0 PC6 [—g—J
(oj—= PC7 —=O
LPT 8255

Hinh 4.26 Ghép noi 8255 véi cong song song

Viéc diéu khién 8255A bang cong song song phai duoc thuc hién theo kiéu gia
diéu khién. Mudn ghi ra thanh ghi diéu khién ctia 8255 phai thuc hién 4 budc sau:

- Tich cyc mirc logic thich hop cho céc chan tin hi¢u diéu khién: CS =0, RD=1,
WR =1,A1A0=11

- DPua dit ligu 1én BUS (Do — D7).
_ Tich cyc mirc thip cho WR.

_ Tra lai mutrc cao cho WR.
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Mudn ghi ra cic cong PA, PB, PC thi ciing phai lam 4 buéc nhu trén nhung

trudc tién phai ghi ra thanh ghi diéu khién dé dit ché do hoat dong va chiéu cho cac

cong cla 8255

Mudn doc céc cong PA, PB, PC vao may tinh phai thuc hién cac budc sau:

_ Tich cuc mirc logic thich hop cho cac chan tin hiéu diéu khién: CS =0, RD=I,

WR =1, Al, AO=00

_ Tich cyc mirc thip cho RD.
- DPoc dir liéu tr BUS (Do — D7).

_ Tra lai murc cao cho RD.

Ghi hay doc phu thudc vao chan RD va WR, ghi doc cong nao phu thudc gia

tri cua Al, A0

Chuong trinh sau day diéu khién ghi ra cong PA, PB, PC gia tri nhap trong cac

0 textl, text2, text3.
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Public Declare Function Inp Lib "inpout32.d411"™ _

2lias "Inp32" (ByVal PortAddress As Integer) As Integer
Public Declare Sub Out Lib "inpout32.dl1"™ Alias "Out32" _
(ByVal PortAddress As Integer, ByVal Value As Integer)
Private Declare Sub Sleep Lib "kernel3Z2™
(ByVal dwMilliseconds As Long)

Private Sub Commandl Click()

'ghi ra cong PA gia tri trong textl
out &H3ITA, =&H7

Out &H378, Val (Textl.Text)

Ccut &H3TA, &HF

Sleep (100)

out &H3ITA, =&H7

End Sub

Private Sub Command2 Click()
End
End Sub

Private Sub Command3lick()

'ghi ra cong PB gia tri trong text2
out &H3TA, &HGE

Out &H378, Val (TextZ.Text)

out &H37A, &HE



Sleep (100)
out &H3T7A, &HG
End Sub

Private Sub Command2 Click()

'ghi ra cong PC gia tri trong text3
out &H3TA, &£HES

out &H378, Val(Text3.Text)

Cut &H374, &HD

Sleep (100)

out &H3TA, &HS

End Sub

Private Sub Form Load()

'ghi ra thanh ghi dieu khien 80hexa
out &H37A, &HA4

out &H378, Val(Text3.Text)

out &H3TA, &HC

Sleep (100)
out &H37A, &sH4
End Sub
-E.Hrml LELUEU!&E!&
CHUONG TRINH DIEL EHIEN %I MACH 8255
2R5
G B COMG P, ‘ ‘
1]
i Gl Pa COMG FB ‘ ‘
[ |
| i
[l G B COMNG PC
I THOAT ‘

L - i

Hinh 4.27 Giao dién chuwong trinh xudt div lieu ra céng PA, PB, PC

4.3.2 Piéu khién vi mach 8253 qua cong song song

Mach ghép ndi 8253 véi cong song song nhu hinh 4.28
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r_
T
3

Viéc diéu khién 8255A bang cong song song phai duoc thuc hién theo kiéu gia

vce
10K x 8
f\ 14 ﬁ? L DO 8 1 9 CLKO
o 2 DO DO 2 .T DO CLKO 1 ®
o—1 15 o D 3 O-TG- D1 GATEO
ol3 D1 D2 4 o—=—2—D2 ouTo f——>
o116 RD D3 5] o%— D3
4 D2 D4 _ 6 o244 | 15
ot w B i A
5 D3 8 o D6 2 13
° T8 07 o— 22— D6 ouT1
6 D4 18
oo— 19 4 RD 2 | == CLK2 16
7 D5 m"—z RD GATE2 7
20 —23 1 wR out2 —+
oO——=0
ol8 D6 A0 19
21 ——=— A0
o?_g—u b7 Al 20 |%;
o122 o __
o18e =
ol 1 5 8253A
oo B
o125 -
O_TD
o—|—0
\/

ﬁ
:
-

KR
—Lc1 —L c1
3% AMHZ T 33

i
1

Hinh 4.28 Mach ghép néi vi mach 8253 véi cong song song

diéu khién gidng nhu vi mach 8255.

& dau ra OUTO véi gia tri tan sé duoc chia tir bd tao dao dong thach anh 4Mhz dua vao
chan CLK1, gié tri tan sb can tao ra nhép ¢ 6 textl. Timer cuia vi mach 8253 c6 16 bit,
néu chi ding Timer0 dé chia tan thi ta chi c6 thé tao ra tan s6 voi dai tan khoang tir

62Hz dén 4Mhz. Néu ghép ndi tiép 3 timer voi nhau dé chia tan thi c6 thé tao ra

Giao dién hinh 4.29 1ap trinh cho Timer 0 hoat dong & ché d6 3, tao xung vudng

khoang thoi gian chinh xac dén vai gio thap chi vai ngay.
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Public Declare Function Inp Lib "inpout32.d11"™ _
(ByWVal PortAddress As Integer)
Public Declare Sub Out Lib "inpout32.dl11l"™ Alias "Out32"

ARlias "Inp32"

(ByVal PortAddress As Integer,
Private Declare Sub Sleep Lib "kernel32™ _
{(ByVal dwMilliseconds As Long)

As Integer

ByWVal Value As Integer)

Private Sub Commandl Click()
'ghi ra thanh ghi dieu khien &H37

out &H37A, &£H4
cut &H378,
Cut &H3ITA,
Sleep (100}
out &H37A, &£H4
'ghi ra timer0
out &H3ITA, &£H7
Ccut &H378, 4 *
out &H37A, &HF
Sleep (100)
Cut &H3ITA,
Ccut &H378,
out &H3TA,
Sleep (100)
Cut &H3ITA,
End Sub

&HC

&H7
4 "
&HF

&H7

&H37

byte thap,

10

10

-

-

byte cao

& Mod Val (Textl.Text)

& % Val (Textl.Text)

Private Sub Command2 Click()

End
End Sub

4.3.3 Mach dém san pham qua cong RS-232

Hau hét cac thiét ké cac tng dung qua cong RS-232déu phai sir dung vi diéu

khién 1am khéi trung gian chuyén tiép tin hiéu ndi tiép sang song song va nguoc lai.

Trong mg dung nay thiét ké hai cip cam bién hong ngoai dua vao cic chan INTO va

INT1, vi diéu khién c6 chirc ning dém sb xung dua vao qua chian INTO va INT1 sau

do gui gié tri nay 1én may tinh.

Duéi day 1a chwong trinh nap cho vi diéu khién viét bang ngdn ngit lap trinh C,

so d6 nguyén 1y va chuong trinh giao tiép v6i may tinh.

#include
#include
unsigned
unsigned
unsigned
unsigned

<stdio.h>
<regbZ.h>
int i:

char M[10];
int sp0;
int spil:;

//san pham
//san pham

SIS ]

L M
=]

=

by

[TV

]

]

LS

]

]

o0

[ o

[
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volid NGATINTO (wvoid) interrupt 0
{
unsigned int 5;
for (j=0;3<=500;++]) ;
++s5p0;
}
vold NGATINT1 (void) interrupt 2
{
unsigned int k;
for (k=0;k<=500;++k) ;

++spl;
}
void main (void)
{
unsigned char x;
// kheoi tao uart 8§ bit toc do 9600baud,l bit dung
// stick=break=patity=0
SCON=0x52;
TMOD=0x20;
TH1=TL1=-3;
TR1=1;
do
x= getkey () ;
while (x!1="@");
for(i=1;i<=3;++i) //nhan 3 byte tu may tinh
M[i]=_getkey();
IT((MIL]=="I'")&&(M|Z]|=="R")&&(M|3]=="0")) s¥3 byte la IRU

{

IE=0x81;

IT0=1;

while (1)

{ putchar('a'):
putchar (sp0%25¢) ;
putchar (sp0/256) ;
}

'
if((M[1]1=="I")&&(M[2]=="R')&& (M[3]=="1")) //3 byte la IRl

{

TE=0x34;
IT1=1;
while (1)
{
putchar('a'):
putchar (spl%256) ;
putchar (spl/256) ;
h
'
if((M[1]=="2")&e& (M[2]=="1")&& (M[3]=="R")) //3 byte la ZIR
{
TE=0x85;
ITO=IT1=1;
while (1)



{

putchar ('x"'); //gui so sp dem duoc ¢ cam bien
putchar (sp0%256) ;
putchar (sp0/256) ;
putchar (spl%256); //gul so sp dem ducc ¢ cam bien
putchar (spl/256) ;
}
'
}
vCoC vCoC vCoC
o o o RIS
RI19 R0 470
1K 10K o
R21 U9A LED1
UIR1
10K 3> i LM358N \\LEDO
i o, | e
2
OPTO
R22 <
L 10K L
\Ye® vCcC
o o
R24 R25
1K 10K
UIR2
i o, |
OPTO
Hinh 4.30 So do mach cam bién hong ngoai
vee
CcP232
o vee
— 0.1uF —1 16 ﬁ
SUB-D 9 - P3.6/WR o0
1 1C232 29 | — P3.7RD [0 T 83 SW1
ot5—= O—25| PSEN 9 5
o— " 14 [——= 11 x BT PALE RST
o= TIOUT TN o P3.1mo 18
o— " 13 — | 12 RX P3.0/RXD X299
o S{RIN  RIOUT |5 Xt
4 €3232 v+ C1+ 28 vee 10K
T2 vee C5232 E—57| P2.7IA15 — |31 9 33p
o——5—= ¢ 10”,:/1\16 3 T four C—55 P2.6/A14 EA
S ree Cos [ 4 on [y B BT o
+ . .
VBl L 6232 o2 P2 3/at1 P3.5/T1 |20
O—52 P2.2/A10 o N
Ca232, 15 1 anp co- 5—/|\ 10uF 02 ipo 1Ay P32INT0 (e INTO =
0= P20/A8  P3.3INTI F>-INT1 e
— < C1
= 10“/F|\—6 V- RoIN F5—o o321 po 77807 P1.7 Ho— 5
_T20UT g—U DT P0.6/AD6 P1.6 6—‘3
R20UT TU DT P0.5/AD5 P1.5 5—‘3
T2IN —0 O35 PO.4/AD4 P1.4 ——4 33p =
DT P0.3/AD3 P1.3 3—‘3 -
MAX232 DT P0.2/AD2 P1.2 Z_D
B—3g PO.1/AD P11 H—0
0—22 P0.0/ADO P1.0 ——0
8051

Hinh 4.31 So @6 mach giao tiép mdy tinh qua cong com
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Hinh 4.32 Giao dién chwong trinh doc san pham trén cam bién IR0

Private Sub Form Load/()
Dim kt As String
Text3.Text "
MSComml . CommPort
MSComml . Settings
MSComml . RThreshold
MSComml . SThreshold
MSComml.InputlLen = 3
MSComml . InputMode = 0
MSComml . PortOpen = True

End Sub

1

1
1

5¢00,M,8,1"

' moi lan doc 3 byte
'mode text

Private Sub
Dim 3,

MSComml OnComm ()
¥, 2 AsS String

Dim a, b, ¢ As Integer
X ¥ z "
If MSComml . CommEvent

comEvReceive Then 'comEvReceive

¥ = MSComml.Input
If Left(x, 1) = "a"™ Then
If Ien(x) = 3 Then
v = Left (Right(x, 2), 1) 'byte thap
z = Right (Right(x, 2), 1) 'byte cao
c = Asc(y) + Asc(z) * 256
Text3.Text = c
End If
End If
x=y=z="" '¥oa X,V,E
End If
End Sub

Sub send(buffer As String)
If MSComml.PortOpen
MSComml . Output
End If
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End Sub

Private Sub Commandl Click() 'start
kt = "RIRO"
send (kt)

End Sub

Private Sub CommandZ Click() 'exit

If MSComml.PortOpen = True Then
MSComml . PortOpen = False

End If

End

End Sub

4.3.4 Voltmet dién tir ghép ndi qua cong RS-232

Chuong trinh nap cho vi diéu khién:

#include <stdio.h>

#tinclude <regS5Z.h>

sbit WR_ADC=P3"6;

unsigned int i;

unsigned char M[10]:;

unsigned int gtso; //gia tri doc duecc
void main (veoid)

{

unsigned char x=;

S/ khoi tao uart 8 bit toc deo 9600baud,l bit

// stick=break=patity
SCON=0=x52;

TMOD=0x20;
TH1=TL1=-3;

TR1=1;

do

x= getkey():;

while (x1='@") ;

for (i=1;i<=3;++i) //nhan 3 byte tu may
M[i]l= getkey();

if((M[1]=="RA')&s&(M[2]=="D") & (M[3]=="C"

{

while (1)
{
WR_ADC=0;
for{i=1;i<100;4++1i);
WER ADC=1;
for (i=1:;i<2000;++1i);
gtso=P2;
putchar ('a');
putchar (gtso) ;
'

tinh

1)
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53 Forml

Hinh 4.34 Giao dién chwong trinh doc dién dp va hién thi trén may tinh

Private Sub

Form Load()

Dim kt As String
Text3.Text = " "

MSComml .

MSComml

MSComml .
MSComml .
MSComml .
MSComml .
MSComml .

End Sub

CommPort = 1

.Settings = "%600,N,8,1"
EThreshold 1

SThreshold = 1

Inputhen = 2 ' moi lan doc 2 byte
InputMode = 0 'mode text

PortOpen = True

Private Sub
Dim x,

MSComml OnComm ()
y As String

Dim ¢ As Integer

x =Y

If MSComml.CommEvent =
MSComml . Input

x:

x:
End If

End Sub

— mn T

comEvEREeceive Then

If Left(x, 1) = "a" Then
If Ien(x) = 2 Then
v = Right (=, 1) 'dien ap
c = Asc(y) * 5 / 255
Text3.Text = c
End If

End If

y — mn ” Ixoa Xry

'comEvReceive

Sub

End If

End Sub

send (buffer As String)
If MSComml.PortOpen =
MSComml . Qutput =

True Then
buffer

Private Sub
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kt = "@ADCY

send (kt)
End Sub
Private Sub Command2 Click() 'exit

If MSComml.PortOpen = True Then
MSComml . PortOpen = False

End If

End

End Sub

4.4.5 Piéu khién Led 7 doan qua cong USB

Phén nay giéi thiéu cach thiét ké mach ghép ndi qua céng USB, vi diéu khién
trong Modul ndy cé chirc ning chuyén cong USB thanh cong COM (cong COM 4o),
sau d6 ta thiét ké mach va lap trinh nhu dbi v6i cong COM.

Du6i ddy 1a mach ghép ndi qua cong USB véi Led 7 doan thong qua cong
COM ao:

Cl6
GND M%—{}—Owr
— U6 100pF
I . - vee
NGO 14
J/ 4 NCL 5] PBO(ICP) PCO(ADCQU) <22
cl8——cI9 +5V NG g PBIOCIA) PCI (ADCI) | <25
¥ 47uF| 100pF DZI NG 7] PB2(SSOCIB) PC2(ADCY) <22
72 3V6 NG 1go] PB3(MOSIoC) PC3 (ADC3) <1%%<
Ve 3V6 NG o] PB4(MISO) PC4 (ADCASDA) <2<
4 RI3 68 T XTALL 9] PBEXK) PCS (ADCSISCL) <25
= NP 3 Dt/ XTAL2 15| PBO(XTALITOSCI) PC5 (RESET) ais
D+ ‘ PB7 (XTALYTOSC?)
2 D- 10K
sy RXL 2o pporxD) vee 2
- ™ 3 20
USBI +5VRI7 2K2 “Dr 2] PDL(TXD) AVCC |57 +5V
o ‘ii““%b PD2 (INTO) areF |2ho [
NG 2= PD3(INT) .
} o XTALI Egg Sl PDA (XCK/TO) GND éz ‘OOP
22%%, NCIO 1%D BRI GND ‘M‘GND
P _NCIO_ 12 ppg (amo)
Y3 NCIl 13
3 | XTAL — PD7 (AINI)
T XTAL2
PoF ATmega8
p
Cl15
‘\H—H—Ovcr:
100pF
u7
A0 Le 1o poo <22 PO
H P11 P01 <,,;§7]')’£ C17
P12 po2 |l — P2 | vac
- — — —o
50 P e 100pF
<—=1 Pl4 PO4 | — s
X—%ﬂ> P15 I 2
<—> P16 P06 |<5——— VCCco VDD
S¢8el p17 PO7 |32 P7 llg LE
Qo |19 Dot
134 2l DO D7 2
INT1 P20 DO Q1
Se12of o P21 <22 DI D6 3. b Q@ L E
3 D2 D5 4 16 E
o 15 P2 =5 D3 D4 50 D2 QB 5
1 mn P23 25 D4 D3 6 D3 Q4 14 C
. e 1o P24 |<i2 - D4 Qs |14 €
vcC 6 D5 D2 7 13 B
Q 31 = P25 <53 D6 DI 8 B 5 A
= EA/VP P26 |<i5 D6 Q7
p27 |42 D7 DO 9] by
X1 19 = 1
x5 X OF %10
— U= GND
RESETI 9 10 TX1 MC74HC573
———————— > RESET RXD |<toi————— 1
NCl4 7] — XD |<ep—RX =
NCI5 RD ALEP (>0
- WR PSEN [O="—
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LO§

RS R6 R7
1K QL4 IK QLI 1K
Al013 Al013
R9 RIO RI1
e e 1K
A0 Al A2
LEDI
LED2
LED3
LED4
LEDQI
A nf
B 712
C 4 g —
D 2| ¢
—
F 10 ] ¢
G st —
DOT 3| &
=R
Led1
LED2 B
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Hinh 4.35 Ghép noi Led 7 doan qua cong USB
Chuong trinh viét cho vi diéu khién 89S52

#include<regb52.h> // khai bao thu vien
#include<stdio.h>
#include<math.h>

sbit LED1=P170; // quet led hang don vi
sbit LED2=P1"1; // quet led hang chuc
sbit LED3=P1"2; // quet led hang tram
sbit LED4=P1"3; // quet led hang nghin

unsigned int digit4,digit3,digit2,digitl, i, j,product;
unsigned char temp, index=0;

unsigned char digit[10] = {0xC0O, O0OxF9, 0xA4, 0xBO, 0x99,
0x92, 0x82, O0xF8, 0x80, 0x90};
void delay (int t) // chuong trinh tao tre

{
for (i=1;i<=t;++1i );
t
void timer(0 (void) interrupt 1
{
THO=0xF8;
TLO=0x40;
switch (index)
{
case O0:
LED2=LED3=LED4=1; n
P2=digit[digitl]; // digitl chinh la don vi
LED1=0; // quet transistor led don vi
break;
case 1:
LED1=LED3=LED4=1;
P2=digit[digit2]; // digit2 chinh la don vi
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LED2=0; // LED hang chuc
break;

case 2:
LED1=LED2=LED4=1;
P2=digit[digit3];
LED3=0; // led hang tram
break;

case 3:
LED1=LED2=LED3=1;
P2=digit([digit4d];;
LED4=0; // led hang nghin
break;

}

if (++index==4) index=0;

void main () //chuong trinh chinh
{
SCON=0x52;
TMOD=0x20;
TH1=TL1=-3;
TR1=1;
THO=0xF8; // su dung ngat trong TimerO
TLO=0x30;

TRO=1; // co cho phep bat dau dem o timerO

ETO=EA=EX0=1;
PTO0=1; //cho phep uu tien ngat timer0
temp=0;
product=0;
while (1) //cho ngat
{
do
temp=_ getkey ()
while (temp!='@");

temp= getkey(); //byte thap
product=temp;
temp= getkey(); //byte cao

product=temp*256 + product;

digitd4=product/1000;
digit3=(product%1000)/100;

digit2=((product%1000)%100)/10;

digitl=((product%1000)%100)%10;

}i
}
Chuong trinh dudi day truyén cac s6 tir 0 dén 9999 xudng LED.
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w. Form

Hinh 4.35 Giao dién chwong trinh truyén dir liéu qua com do

Private Declare Sub Sleep Lib "kernel32"
dwMilliseconds As Long)

Dim i As Integer

Private Sub Commandl Click()

For 1 = 0 To 9999

send ("@")

send (Chr (i Mod 256)) 'byte thap
send (Chr(i \ 256)) 'byte cao
Sleep (20)

Next

End Sub

Private Sub Command2 Click()

If MSComm3.PortOpen = True Then
MSComm3.PortOpen = False

End If

End

End Sub

Private Sub Form Load()
MSComm3.CommPort = 3
MSComm3.Settings = "9600,N,8,1"
'"MSComm3.RThreshold = 1
MSComm3 . InputMode = 1
MSComm3.SThreshold = 1
If MSComm3.PortOpen = False Then
MSComm3.PortOpen = True
End If

End Sub

Private Sub Form Unload(Cancel As Integer)
If (MSComm3.PortOpen) Then

MSComm3.PortOpen = False
End If
End Sub
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Sub send(buffer As String)
If MSComm3.PortOpen = True Then
MSComm3.Output = buffer
End If
End Sub

4.4 Bai tap cudi chuong

1. Thiét ké mach do nhiét d§ qua céng RS-232, viét chuong trinh vé dd thi ma nhiét do
dugc v& bang cac vong tron td6 mau, cac vong tron lién tiép nhau duoc ndi v6i nhau
bang céc line, cac vong tron cach nhau 144 Pixel, mdi 1an 14y mau cach nhau 500ms,
khi v& hét man hinh x6a va v& 1ai tir dau. thang do 0 dén 100 °C

2. Thiét ké mach Ampemet qua céng RS-232, viét chuong trinh v& d6 thi ma gia tri
dong dién dugc vé& bing cac vong tron té mau, cic vong tron lién tiép nhau dugc ndi
v6i nhau bang cac line, cic vong tron cach nhau 144 Pixel, mdi lan ldy mAu cach nhau
500ms, khi v& hét man hinh x6a va v& 1ai tir dau. thang do 0 dén 100 °C

3. Cho mach thiét ké trong muc 4.4.5, Viét’ chuong trinh nhdp mot sO bat ky (tir 0 dén
9999) vao khung textl va truyén s6 d6 xuong hién thi trén LED 7 doan.

97



Bang ma ASCII
Ki tw diéu khién ASCII
. .. Thap Thap Biéu
Nhi phan phan luc dién
000 0000 0 0 NUL
000 0001 1 1 SOH
000 0010 2 2 STX
000 0011 3 3 ETX
000 0100 4 4 EOT
000 0101 5 5 | ENQ
000 0110 6 6  ACK
000 0111 7 7 BEL
000 1000 8 8 BS
000 1001 9 9 HT
0001010 10 0A LF
000 1011 11 0B VT
0001100 12 0C FF
000 1101 13 OD CR
0001110 14 OE SO
000 1111 15 OF Sl
0010000 16 10  DLE
001 0001 17 11  DCA1
0010010 18 12 DC2
001 0011 19 13  DC3
0010100 20 14  DC4
001 0101 21 15  NAK
0010110 22 16 SYN
001 0111 23 17  ETB
0011000 24 18  CAN
001 1001 25 19 EM
0011010 26 1A SUB
001 1011 27 1B ESC
0011100 28 1C FS
001 1101 29 1D GS
0011110 30 1E RS
001 1111 31 1F us
1111111 127 7F  DEL
Ki tw ASCII in duwoc
o Thap | Thap
Nhi phan phan luc
010 0000 32 20
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Phu luc

Truy nhap Tén/Y nghia
(ban phim) (tieng Anh)
@ Null character

AA Start of Header

B Start of Text

AC End of Text

AD End of Transmission
AE Enquiry

AF Acknowledgement
AG Bell

AH Backspace

N Horizontal Tab

N Line feed

AK Vertical Tab

AL Form feed

M Carriage return

AN Shift Out

O Shift In

AP Data Link Escape

Q Device Control 1 - oft. XON
AR Device Control 2

AS Device Control 3 - oft. XOFF
AT Device Control 4

AU Negative Acknowledgement
AV Synchronous Idle
AW End of Trans. Block
AX Cancel

AY End of Medium

4 Substitute

A hay ESC Escape

AN File Separator

A Group Separator

AN Record Separator

A Unit Separator

DEL hay

Backspace @ Delete

D6 hoa Nhj phan | Thap phan
Khoang tréng
() 110 0010 98

Tén/Y nghia
(tiéng Viét)
Ki tw réng
B4t dau Header
Béat dau van
ban
Két thuc van
ban
Két thuc truyén
Truy van

Chudng
Xo0a nguoc
Tab ngang

Tab doc

Thap Po

luc hoa
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http://en.wikipedia.org/wiki/Null_character
http://vi.wikipedia.org/w/index.php?title=K%C3%AD_t%E1%BB%B1_r%E1%BB%97ng&action=edit&redlink=1
http://en.wikipedia.org/wiki/End-of-transmission_character
http://vi.wikipedia.org/w/index.php?title=K%C3%AD_t%E1%BB%B1_k%E1%BA%BFt_th%C3%BAc_truy%E1%BB%81n&action=edit&redlink=1
http://en.wikipedia.org/wiki/ACK
http://en.wikipedia.org/wiki/Bell_character
http://vi.wikipedia.org/w/index.php?title=K%C3%AD_t%E1%BB%B1_chu%C3%B4ng&action=edit&redlink=1
http://en.wikipedia.org/wiki/Backspace
http://vi.wikipedia.org/w/index.php?title=Xo%C3%A1_ng%C6%B0%E1%BB%A3c&action=edit&redlink=1
http://en.wikipedia.org/wiki/Tab
http://vi.wikipedia.org/w/index.php?title=Tab&action=edit&redlink=1
http://en.wikipedia.org/wiki/Line_feed
http://en.wikipedia.org/wiki/Form_feed
http://en.wikipedia.org/wiki/Carriage_return
http://en.wikipedia.org/wiki/Shift_Out_and_Shift_In_characters
http://en.wikipedia.org/wiki/Shift_Out_and_Shift_In_characters
http://en.wikipedia.org/wiki/Negative-acknowledge_character
http://en.wikipedia.org/wiki/Cancel_character
http://en.wikipedia.org/wiki/Escape_character

010 0001 33 21 ! 110 0011 99 63 c
010 0010 34 22 " 110 0100 100 64 d
010 0011 35 23 # 110 0101 101 65 e
010 0100 36 24 $ 110 0110 102 66 f
010 0101 37 25 % 110 0111 103 67 g
010 0110 38 26 & 110 1000 104 68 h
010 0111 39 27 ' 110 1001 105 69 i
010 1000 40 28 ( 110 1010 106 BA j
010 1001 41 29 ) 110 1011 107 6B k
010 1010 42 2A * 110 1100 108 6C |
010 1011 43 2B + 110 1101 109 6D m
010 1100 44 2C , 110 1110 110 6E n
010 1101 45 2D 110 1111 111 6F 0
010 1110 46 2E . 111 0000 112 70 P
010 1111 47 2F / 111 0001 113 71 q
011 0000 48 30 0 111 0010 114 72 r
011 0001 49 31 1 111 0011 115 73 s
011 0010 50 32 2 111 0100 116 74 t
011 0011 51 33 3 111 0101 117 75 u
011 0100 52 34 4 111 0110 118 76 v
011 0101 53 35 5 111 0111 119 77 w
011 0110 54 36 6 111 1000 120 78 X
011 0111 55 37 7 111 1001 121 79 y
011 1000 56 38 8 111 1010 122 7A z
011 1001 57 39 9 111 1011 123 7B {
011 1010 58 3A : 111 1100 124 7C |
011 1011 59 3B ; 111 1101 125 7D )
011 1100 60 3C < 111 1110 126 7E ~
011 1101 61 3D = 101 1010 90 5A y4
011 1110 62 3E > 101 1011 91 58 [
011 1111 63 3F ? 101 1100 92 5C \
100 0000 64 40 @ 101 1101 93 5D ]
100 0001 65 41 A 101 1110 94 5E A
100 0010 66 42 B 101 1111 95 5F B
100 0011 67 43 C 110 0000 96 60 N
100 0100 68 44 D 110 0001 97 61 a
100 0101 69 45 E 110 0010 98 62 b
100 0110 70 46 F 110 0011 99 63 c
100 0111 71 47 G 110 0100 100 64 d
100 1000 72 48 H 110 0101 101 65 e
100 1001 73 49 | 110 0110 102 66 f
100 1010 74 4A J 110 0111 103 67 g
100 1011 75 4B K 110 1000 104 68 h
100 1100 76 4C L 110 1001 105 69 i
100 1101 77 4D M 110 1010 106 B6A j
100 1110 78 4E N 110 1011 107 6B k
100 1111 79 4F o) 110 1100 108 6C |
101 0000 80 50 P 110 1101 109 6D m
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http://vi.wikipedia.org/w/index.php?title=Thanh_%C4%91%E1%BB%A9ng&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=D%E1%BA%A5u_s%C3%B3ng&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=D%E1%BA%A5u_c%E1%BA%AFt_ng%C6%B0%E1%BB%A3c&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=D%E1%BA%A5u_huy%E1%BB%81n&action=edit&redlink=1

101 0001 81 51 Q 110 1110 110 6E n
101 0010 82 52 R 110 1111 111 6F 0
101 0011 83 53 S 111 0000 112 70 p
101 0100 84 54 T 111 0001 113 71 q
101 0101 85 55 U 111 0010 114 72 r
101 0110 86 56 V 111 0011 115 73 S
101 0111 87 57 w 111 0100 116 74 t
101 1000 88 58 X 111 0101 117 75 u
101 1001 89 59 Y 111 0110 118 76 v
101 1010 90 5A Y4 111 0111 119 77 w
101 1011 91 5B [ 111 1000 120 78 X
101 1100 92 5C \ 111 1001 121 79 y
101 1101 93 5D | 1111010 122 7A z
101 1110 94 5E A 1111011 123 7B {
101 1111 95 5F _ 111 1100 124 7C |
110 0000 96 60 N 111 1101 125 7D }
110 0001 97 61 a 111 1110 126 7E ~
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http://vi.wikipedia.org/w/index.php?title=D%E1%BA%A5u_c%E1%BA%AFt_ng%C6%B0%E1%BB%A3c&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Thanh_%C4%91%E1%BB%A9ng&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=D%E1%BA%A5u_huy%E1%BB%81n&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=D%E1%BA%A5u_s%C3%B3ng&action=edit&redlink=1
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