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Giao trinh Ky thudat Vi xir Iy

LOI NOI PAU

Cong nghé théng tin dang dwoc iing dung réng rdi trong nhiéu linh viec khoa hoc
cong nghé va cudc song thuong nhdt. Bén canh khoi heong phan mém hé thong va vmg
dung do sé, cong nghé phan cimg ciing phdt trién vé cing nhanh chéng. C6 thé noi
cdc hé thong mdy tinh dwoc cdi thién trong nhitng khodng thoi gian rdt ngan, cang
ngay cang nhanh hon, manh hon va hién dai hon.

Nhitng kién thirc co ban vé vé phan cirng cia cdc hé thong may tinh luén luén la
doi hoi cdp thiét cia nhitng nguoi chon céng nghé théng tin lam dinh hwéng cho nghé
nghiép va sw nghiép khoa hoc trong twong lai.

Gido trinh Ky thudt Vi xir Iy nay dwoc viét trén co sé nhitng bai gidng theo sdt dé
cuwong mon hoc da dwoc thuc hién tai Khoa Cong nghé thong tin truc thuoc Truong
dai hoc Thai Nguyén tir khi thanh Igp dén nay, va luén luén dwoc sira chita bé sung dé
dap vng nhu cau kién thirc ciia sinh vién hoc tdp tai Khoa.

Giao trinh dwoc chia thanh 5 chuwong:

Chuong I gidi thiéu nhitng kién thirc tong quan dwoc sir dung trong kj thudt Vi xir
Iy cdc hé dém cdch thirc biéu dién thong tin trong cac hé Vi xir Iy va mdy tinh, ciing
nhir nhin nhdan qua vé lich sir phdt trién cia cdc trung tam Vi xir Iy,

Chwong II gi6i thiéu cdu tric va hoat déng cia cdc don vi xir Iy trung tam tir
uP8085 dén cdc cau triic cia Vi xiv Iy ho 80x86, cdc cdu triic RISC va CISC. Do
nhitng vmg dung thuc té rong Ién trong doi séng, trong chirong II ¢é gidi thiéu thém
cdu triic va chire ndng cia chip Vi xir 1y chuyén dung uC8051.

Churong III cung cdp nhitng kién thirc vé t6 chirc bd nhé cho mét hé Vi xiv Iy ky
thudt va cac buoc xay dung vi nho ROM, RAM cho hé Vi xu Iy.

Chuong 1V di sau khdo sat mot s6 mach chirc nang kha ldp trinh nhu mach diéu
khién vao/ra dir liéu song song, mach diéu khién vao/ra dir liéu noi tié’p, mach dinh
thoi va mach diéu khién ngdt.

Chwong V gidi thiéu cdc cdu triic va cach xdy dung phéi ghép mét sé thiét bi
vao/ra co ban cho mot hé Vi xu Iy nhu ban phim Hexa, hé théng chi thi 7 thanh, ban
phim may tinh va man hinh.

Cuén gido trinh chdc chan c6 nhiéu thiéu sét, rat mong dwoc sw gp ¥ ciia cdac doc
gid. Moi y kién déng gép xin gia theo dia chi.

Bo mon ky thudt may tinh Khoa Cong nghé Thong tin

Dai hoc Thai Nguyén

Thai Nguyén

Hodac theo dia chi Email dongnt@hn.van.vn

Nhom bién soan

Bo mén Ky thudt may tinh 2



Giao trinh Ky thudat Vi xir Iy
CHUONG 1. TONG QUAN VE CAC HE VI XU LY
I.1. Cac h¢ dém

Hé dém thong dung nhit trong doi séng 1a hé dém co sé 10 (thap phan - Decimal),
stt dung 10 ky tur sd tir 0 dén 9. Ngoai ra, trong san xuat, kinh doanh con c6 khi sir
dung hé dém co s6 12 (ta - dozen).

Trong cac hé théng may tinh, dé xur 1y, tinh toan, ta st dung hé dém co s6 2 (nhi
phan - Binary), hé co s 8 (bat phan - Octal), hé co s6 16 (Hexa). Tuy nhién, viéc nhap
dir liéu hay dua két qua xu 1y ta lai dung hé dém co s 10.

Mot s6 N trong mot hé dém bat ky ¢ n +1 chir sb, trong d6 gdm n chit s6 thudc
phan nguyén va [ chir s6 thudc phan thap phan, dugc trién khai theo cong thic tong
quat:

< k
N = z a, R trong do:

k=—1

R 14 co s ctia hé dém

a; 12 trong cua chit s6 & vi tri tho k (O < ax <R)
{ag}r=10,1,2,3,...,R-1}

I, n 1a s6 nguyén

N=a,a,.;...a;apa_;a_...a_;

Theo cong thirc trén, cac s6 dugc bi€u dién trong cac h¢ dém khac nhau s€ nhu
sau:

L.1.1. H¢ dém thap phan (R = 10 - Decimal)

{adp =1{0,1,2,3,4,5,6,7,8,9}

12345, =1x10°+2x10' +3x10° +4x 10" +5x 107

I.1.2. H¢ dém nhi phan (R = 2 - Binary)

{as =10, 1}

11011.015=1x2"+1x2°+0x2*+0x2'+1x2°+0x2"+1x27%=

=16 +8+0+2+1+0+0,25=27,25p

I.1.3. Hé dém bat phan (R = 8 - Octal)

{ado =1{0,1,2,3,4,5,6,7}

653,120=6x8 +5x8 +3x8 +1x8' +2x87=
=384 +40 +3 +0, 125 + 0,03125 = 427,1562p

Luu y: Cac chir s6 trong hé nay c6 thé biéu dién nho 3 ky tur sd ("0" va "1")
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Giao trinh Ky thudat Vi xir Iy

trong hé dém nhi phan theo bang sau:
Oct Binar Oct Binar Oct Binar Oct Binar
al y al y al y al y
0o 000 2o 010 4o 100g 60 110g
lo 001 3o 011y 5o 101g 7o 111

I1.1.4. H¢ d@ém 16 (R = 16 - Hexa)

{adu =10,1,2,3,4,5,6,7,8,9,A,B,C,D,E, F}

3A7,Cy =3x16°+10x16' +7x16° +12x 167'=
=768 + 160 + 7 + 0,75 = 935,75,

Luu ¥: Mot gia tri ky tu s6 Hexa co thé biéu dién thong qua 4 ky tu s6 ¢ hé nhi
phén theo bang sau:

Hex Binarr Hex  Binarr Hex  Binarr Hex — Binarr
a y a y a y a y

Oy 00005 4y 01005 8y 1000 Cy 1100z
Iy 0001g Sy 0101 9y 10015 Dy 1101y
2y 00105 6y 01105 Agy 10105 Ey 1110g
3u 0011g 7y 0111z By 1011z Fy 1111p

Nhan xét:

1. Trong cac hé¢ dém vira dugc néu, hé dém co s 2 ¢6 rat nhidu wu diém khi xt ly
trong may tinh. Thir nhat, viéc md phong gia tri cua mot ky tu s6 1a rat don gian: chi
can mot phén tir co hai trang thai khac biét. Str dung ban chat vat Iy cua vat mang
thong tin dé biéu dién hai trang thai nay rat dé thyc hién. Trén day dan dién 1a cac
truong hop c6 dong dién (twong Gmg véi trong s6 14 1) hodc khong c6 dong dién
(trong tng véi trong sb 13 0).

2. Viéc chuyén doi gifta hai gia tr1 0 hodc 1 c6 thé thuc hién thong qua mot cong
tac, trong thuc té 1a cac phﬁn tu logic dién tir thyc hién cac chirc nang ctua khoa dién
tu: dong (dong dién di qua duogc) hodc mo (dong dién khong di qua).

1.2. Chuyén doi ldn nhau giita cdc hé dém
1.2.1. HE nhj phéin va hé thap phan

a) Tir nhi phan sang thap phan. Str dung biéu thirc trién khai tong quat di néu, cong
tat ca cac sb hang theo gia tri ) thap phan, té)ng s6 1a dang thap phan cua s6 nhi
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phén da cho.
Vidu 11011.11=1x2* + 1 x2°+0x 22+ 1x2'+1x2° +1x2" +1x 27
=16 +8+0+2+1+0.5+0.25=27.75p
b) Tur thap phan sang nhi phan:

Phan nguyén: Ta cé dang thirc sau (vé trai 1a s6 thap phan, vé phai 1a biéu dién nhi
phan cua sb do):

Sp = k2" + ko1 2™ + k2™ + k2" + k20 + =
=2(ka2™ + k2™ + kp02™ +.. + k) + kg
ViK;= {0, 1}, ddng phan v&i s6 0, 1 trong s6 thap phéan, nén ta ¢ thé viét:
SD_KO n-1 n-2 n-3 n-2 n-3
:kn2 + kn_12 + kn_22 + ...+ k1 = 2(kn2 + kn_12 +...+ kz) + k]
Thay rang: Ky tu dau tién ciia s6 nhi phén 14 ko, dang véi sé du khi chia Sp cho 2,
ky tu tiép theo, k; chinh 13 s6 du khi chia thuong cho 2, v. v... nén ta cé thé tim tat ca

cac ky tu khac nhu sau:

Vi du: Déi s6 173 ra s6 nhi phan

1732 dullkg
86 |2 du 0]k,
4312 dul |k Vay 1735 =10101101p
2112 dul|ks
102 duO}ky
212 du0]ks
1({2 dul|ky
0

Phan phdn s6: Pang thitcc quan hé giita sé thap phan va s6 nhi phan (phan phan s6)
(ve trai 1a s thap phan, veé phai 14 s6 nhi phan) nhu sau:

Sp =k 2"+ k27 + k27 + Lk 2™ k2

2Sp =k, + k2" + k327 + L ke 2™+ k2™

Thay rang k_; trd thanh phan nguyén ciia vé phai, vay:

2Sp — k4 = (ko2 + k327 + o k2™ + k2™

22Sp-k;)  =ko+ (k2 + k2™ k2™

k. 1a phan nguyén tiép theo ctia vé phai co thé bang “0” hoic bang “1”. Tiép tuc
tuong tu, thu duogc cac ky tu sb cua cac phﬁn tr con lai.

Vi du: Chuyén d6i s6 0.8128 thanh s nhi phan

Thuc hién phép nhan lién tiép voi 2, phan nguyén cia tich bao gior ciing 13 cac gia
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tri hoic bang "0" hodc bang "1", thu dugc két qua sau:

0.81281 x2 | =1.6256 =1 + 0.6256
0.6256 x2 | =12512 =1 + 0.2512
025121 x2 | =0.5024 =1v+ 0.5024
0.50241 x2 | =1.0048 =1 + 0.0048
0.0048 x2 | Quanho cé thé bé qua

Luu y: Qua trinh bién ddi nay két thic khi phan phan sb cua tich s bang 0, tuy
nhién, néu qua kéo dai, tuy theo yéu cau cta do chinh xac dit liéu khi tinh todn va xur
1y, ¢6 thé bo qua.

1.2.2. H¢ nhj phan va h¢é Hexa

Chuyén d6i mét dit liéu nhi phan sang hé Hexa rat don gian, néu chu y rang ta c6
2* = 16, c6 nghia 1a mot s6 Hexa twong tmg v6i mot nhom 4 sb cua s nhi phan (tir 0
dén F). Vi vay, khi chuyén d6i, chi can thay nhom 4 chir s6 ctia s6 nhi phan bang mot
chir sb trong tmg cuia hé Hexa nhu sau.

Tohop % Téhop V¥ Téhopnhi &, Téhopnhi
nhi phan 50 nhi phan 50 phan SO phan SO

Hex Hex Hex Hex

a a a a
0000 0 0100 4 1000 8 1100 C
0001 1 0101 5 1001 9 1101 D
0010 2 0110 6 1010 A 1110 E
0011 3 0111 7 1011 B 1111 F

Vi du:

110 ] 1101 | 0011 | 1001. | 0110 ] 01015 = 6D39.65
6 D 3 9. |6 5

Luu y: Phan nguyén dugc nhém tinh tir vi tri cua chit s6 ¢6 trong nho nhat, phan
phan s6 dugc nhom tinh tir vi tri ctia chit s6 ¢6 trong 16n nhat.

Tir cach chuyén d6i trén, d& dang nhan ra phép chuyén d6i nguoc tir mot s6 hé
Hexa sang s6 hé nhi phan bang cach thay mét chir s6 trong hé Hexa bang mot nhom 4
chir s6 trong hé nhi phan.

Viduy: FSE7.8Cy=1111010111100111.1000.1100g
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F 5 E 7. 8 Cy =1111010111100111.1000
1100z
11110101 111001111000 | 1100

L.3. Biéu dién thong tin trong cdc hé Vi xir Iy

Cac hé Vi xtr 1y xtr 1y cac thong tin s6 va chit. Cac thong tin duoc biéu dién dudi
dang ma nhét dinh. Ban chit vat Iy cta viéc biéu dién thong tin 13 dién 4p ("0" tng véi
khong co dién ap, "1" ung voi dién ap & mirc quy chudn trong mach dién tir) va viéc
mi hoa cac thong tin s6 va chit dugc tuan theo chuan qubc té. Mot bién logic voi chi
hai gia tri duy nhét 14 "0" hodc "1" dugc goi 1a mot bit. Hai trang thai ndy cta bit duoc
sir dung dé ma hod cho tat ca cac ky tu (gom sb, chir va cac ky tu dic biét khac). Cac
bit duwoc ghép lai thanh cac don vi mang thong tin day du cho cac ky tu biéu dién cac
sb, cac ky tu chit va cac ky tu dac biét khac.

Bit (Blnary digiT) la don vi co ban cta thong tin theo hé dém nhi phan. Cac mach
dién tur trong may tinh phat hién sy khac nhau gitta hai trang thai (di¢n ap muc "1" va
dién ap muc "0") va biéu dién hai trang thai d6 dudi dang mot trong hai s nhi phan
"1" hoac "0".

Nhom 8 bit ghép ké lién nhau, tao thanh don vi dit liéu co so ctia hé Vi xtr Iy duoc
goi 1a 1 Byte. Do duogc luu gitt twong dwong véi mot ky tu (sd, chir hodc ky tu dic
biét) nén Byte ciing 1a don vi co sé dé do cac kha niang luu giir, xir Iy caa hé Vi xtr 1y.
Cac thuat ngit nhu KiloByte, MegaByte hay GigaByte thudong duoc dung 1am boi s6
trong vi¢c dém Byte, di nhién theo hé dém nhi phan, nghia la:

1 KiloByte = 1024 Bytes,
1 MegaByte = 1024 KiloBytes,
1 GigaByte = 1024 MegaBytes.

Cac don vi nay duogc viét tat tuong ung la KB, MB va GB.
1.3.1. Mi hoa cac thong tin khong s6
C6 hai loai ma phd cap nhat dugc st dung 13 ma ASCII va EBCDIC.

- Ma ASCII (American Standard Code for Information Interchange) dung 7 bits dé
ma hoa céac ky tu.

- Ma ABCDIC (Extended Binary Coded Decimal Interchange Code) dung ca 8 bits
(1 Byte) dé ma hoa thong tin.

- Loai ma duogc dung trong nganh buu dién, trong cidc may teletype la ma
BAUDOT, chi sir dung 5 bits d& ma hoa thong tin.

1.3.2. M4 ho4 céc thong tin s6

Cac s6 dugc ma hoa theo cac loai ma sau:
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- Ma nhi phan str dung céc sb6 duoc biéu dién theo hé dém nhi phan nhu da néu ¢
trén.

- Ma nhi thdp phan (BCD Code - Binary Coded Decimal Code) sir dung cach
nhoém 4 bits nhi phan dé biéu dién mot gia tri thap phan tir 0 dén 9. Céc gi tri
vuot qua gidi han nay (> 9) khong dugc st dung.

1.3.3. Bi¢u dién dir li¢u so trong may tinh

Biéu dién dir liéu 1a sb nguyén c6 dau: Gia sir dung 2 bytes (16 bits) dé biéu dién

mot s6 nguyén c6 dau, bit cao nhat (MSB - Most Significant Bit) dugc dung dé danh
dau. S6 duong c6 bit ddu S ="0", s6 4m c6 bit ddu S="1".

Dis | Dy4|Dy3|Di2 | Dyi | Dig| Dy | Dg | D; | Dg | Ds | Dy | D3 | D, | Dy | Dy

S X X X X X X X X X X X X X X X

- Biéu dién dir liéu 13 sé thuc c6 ddu: Vé nguyén tic, ddu cta sb van 1a gid trj caa
MSB nhu d3 quy udc & trén. Co hai dang s6 c¢6 dau phay duoc sir dung trong may tinh:
S6 dau phay tinh (fixed point) va sé dau phay dong (foatting point).

+ D4u phdy tinh s& phan chia chudi chit s6 thanh phin nguyén va phan phan sb. Vi
du ta c6 the viét:

+0011101.01101101

Nhung noi chung, trong cac may chuyén dung, thuong phai tim mét phuong phap
thich hop dé co thé biéu dién sb c6 dau phay cd dinh ma diu phay dugc dit ngay sau 6
dau, nghia 13 s6 du phay tinh c6 dang:

+0.k Ky 1kno. . kiko
+ Dau phay dong dugc dung rat phd bién, dang chuén tic nhu sau:
N=+Fx2" trong d6: F 1a phan dinh tri (Mantissa)
E 13 phan dic tinh (Exponent - s6 mil)
Theo nguyén tac nay, mot s6 thuc dugce biéu dién trong cac may 32 bit nhu sau:

3130 23 22 0
LS | E J F )

S6 dugc biéu dién co gi tri thyc tinh theo biéu thirc:
N=(1)x 2" xF
Véi cach biéu dién nay, co thé thdy do 16n cua cac sb6 nhu sau:
S duong: +3.4x 10 <N<+3.4x 107"
s6 am: -34x10*<N<-34x10""°
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Luu y: Khi két qua phép tinh vugt qua cac gidi han trén, néu s mil (exponent) 13
duong, s& duoc coi 14 - oo hodc + co. Trong truong hop sd mii 13 4m va vuot qua sd mi
cuc dai cho phép, két qua duogc coi 1a bang 0.

Dang sb chinh xac gip doi (Double precision) dugc biéu dién nhu sau (64 bits):

6 6 5 5 0
3 2 2 1
.S | E I F l

Va gia tri thuc duogce tinh theo biéu thice: N = (-1)° x 2% x F.

Ciing can luu ¥ rang, ddi voi cac dir lidu s6 co dau dé thuan tién cho xtr 1y va tinh
toan, trong may thudng duoc biéu difn dudi cic dang mid thuin, mi nguoc
(complement) hodc mi bu 2 (two-complement). Gia st ta c6 s6 A=+0.10010, cac ma
trén déu biéu dién nhu nhau, nhung véi sé B =-0.10010 thi s& duoc biéu dién nhu sau:

Binh thuong A =-0.10010

Ma nguoc A =1.00110 (bu 1, tic 1a dao cac chit s6 trong sb do)

Ma bu 2 A =1.00111 (twong tng voi bu 1 cong thém 1)

1.3.4. Ban chit vat Iy ciia thong tin trong cac hé Vi xir Iy

Trong cac hé Vi xir 1y, thong tin vé cac gid tri "0" hay "1" dugc biéu dién thong
qua mot murc dién ap so voi muic chuan chung, thuong 13 dat (GND - GrDund). D6 16n
ctia dién ap biéu dién cac gia tri nay phu thudc vao cong nghé duoc st dung dé tao nén
phan tir mang thong tin. Dbi véi cac mach to hop TTL (Transistor-Transistor-Logic),
cac muc dién ap dugc mo ta trong hinh 1.1

5y [——Vy gio1 han trén
: Ung véi gid trj “1”
3v | Vyudinhmuc
2V Vy gidi han du(')"i ,
1v | LVungkhong chic chan
OV —- V. gidi han dudi Ung voi gié tr “0

Hinh 1.1. Pham vi muc cao "1" thcfp "0" Cua mach TTL

Ta thuong dung ky hiéu Vi dé chi muic cao, Vi dé chi muc thap. Trong mach TTL,
ta dung mirc cao mic thip dé chi dién ap cao, dién 4p thip so v6i dién ap chuin
chung. Cac muc cao, thap khong phai 13 mot gi tri ¢6 dinh, ma 13 mot ving giéi han
cho phép. Ngoai pham vi da néu, ving khong thudc hai murc trén 1a ving khong chac
chén, khong xac dinh.
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—* FLIP-FLOP

——

Hinh 1.2 M¢t phdn ti mang théng tin

Giao trinh Ky thudat Vi xir Iy

Output

Vit mang thong tin vé cac gia tr1 "0" hodc "1" la mot mach dién tur dac bi€t, ma

dau ra cua nd sé tuong ing véi mot trong hai muc trén, dugc goi chung 1a Flip-Flop.

Tuy theo yéu cau sir dung, cac Flip-Flop ¢ cac kha ning thu nhan céc tin hiéu vao va

dua tin hiéu ra theo nhitng quy luat nhit dinh (Hinh 1.2)

L.4. Vai nét vé thuc hign cdc phép tinh trong hé dém nhj phén

Phép cong va phép trir hai s6 nhi phan 1 bit dugc thuc hién theo quy tic néu trong

bang sau:

A B % Carr (Nho)
0 + = 0 0

0 + 1 = 1 0

1 + 0 = 1 0

1 + 1 = 0 1

A B Hiéu Carrow (Muon)
0 + 0 = 0 0
0 + 1 = 1 1
1 + 0 = 1 0
1 + 1 = 0 0

1.4.1. Phép cong va phép trur

a) Phép cong dai sé cdc s6 hang dau phdy cé dinh

Déi voi phép cong dai s6: Thuc hién binh thuong. Trong trudng hop c6 mot toan

hang 1a mot s6 am ta st dung ma ngugc hoac ma bu 2 ctia nd, hi¢u chinh két qua theo

cac quy tac thong qua cac vi du minh hoa sau:

Bo mén Ky thudt may tinh
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A= 0.10010 A = 0.10010 A = 0.10010

B = -0.11001 _ 1.00110 (B)= 1.00111
(B)m"

2 = -0.00111 2 = 1.11000 2 = 1.11001

B 00111 (@) = -0.00111

i

Thay ring:

So biéu thi két qua s€ 1a ma thuan néu 1a mdt s6 duong.

So biéu thi két qua 1a ma ngugc néu ta dung ma nguoc doi voi s6 hang am va
cho két qua 1a mot s6 am

So bicu thi két qua 1a mot s6 bu 2 néu dung ma bu 2 déi véi s6 hang am va két
qua la mot s6 am.

b) phép céng dai sé cdc s6 hang dau phdy dong:

D01 véi phép cong dai s6 cac s6 hang dau phay dong, can tién hanh cac budc sau:

Can bang phan dic tinh (sd mii) bang cach dich chuyén phan dinh tri
Pic tinh ciia tong bang dic tinh chung
Dinh tri cia téng bﬁng téng cac dinh tr1

Chuan hoa két qua néu can.

1.4.2. Phép nhan va phép chia
a) Phép nhan:

Dbi voi phép nhan cac toan hang diu phay tinh, viéc quan trong 1a phai xac dinh

dau cua két qua, theo d6 hau cua két qua bang tong modulo 2 cta cac bit dau. Tri s6

ctia tich 1a két qua ctia phép tinh tién (dich phai) va phép cong.

Véi cac toan hang c6 dau phiy dong, dau cua tich dugc xac dinh nhu & phép nhan

vo1 dau phay tinh, sau d6 tién hanh tim tich s6 nhu sau:

Cong phan dic tinh (s6 mil), két qua 1a dic tinh cua tich.
Nhan phan dinh tri, khong dé ¥ dén dau cia cac toan hang.

Chuan hoa két qua néu can.

b) Phép chia:

Dbi véi phép chia cac toan hang diu phdy tinh, viéc quan trong 1a phai xac dinh

dau cua két qua, theo d6 déu cua két qua bang tong modulo 2 cua cac bit dau. Tri s6

ctia thuong sb 13 két qua cua phép dich trai va phép trur.

Véi cac toan hang c6 dau phay dong, ddu cia thuong sé dugc xac dinh nhu & phép
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chia v6i ddu phay tinh, sau d6 tién hanh tim thuong s6 nhu sau:
e Trir phan dic tinh (sé mil), két qua 1a dic tinh cua thuong s6
e Chia phan dinh tri, khong dé y dén dau cua cic toan hang
e Chuan hoa két qua néu can.

Nhdén xét: D& dang nhan thiy rang cac phép tinh s6 hoc néu trén chung quy lai van
chu yéu 1a thuc hién phép cong va phép dich (shift).

L5. Céu triic ciia hé Vi xir Iy va mdy vi tinh
1.5.1. Vai nét vé lich sir phat trién cac trung tam Vi xir ly

Sy xuat hién ctia may tinh dién tr (MTDT) vao khoang nim 1948 d3 mé ra mot
trang md&i trong nghién ciru khoa hoc néi chung va khoa hoc tinh todn noi riéng.
Nhung phai mii dén ndm 1971 , cac hé Vi xtr Iy moi bat dau xuat hién. Sy ra doi cia
Single chip 4-bit Microprocessor Intel 4004 nP4004) vao nam dé thuc su 1a mdt cudc
cach mang trong nganh cong nghiép may tinh. C6 thé noi uP4004, véi do dai tir xir 1y
4 bits, da 1am d6i thay toan bo cach nhin nhan vé cac thiét bi dau cudi cia MTDT, hay
cac co cau chap hanh trong diéu khién qua trinh. pP4004 co thé quan 1y truc tiép 4K tir
1énh 8bit cia b nhd chuong trinh va 5120 bits by nhd dir licu RAM. CPU con c6 16
thanh ghi chi s6 dugce su dung lam b nhé tam cho dit liéu. Vi tap 1€nh gém 46 1énh,
uP4004 di chiém dugc nhiéu vu thé trong cac tng dung thuc té luc by gio. Tiép tuc
ctia dong AP 4bit nay 1a pP4004, c6 nhiéu cai tién manh mé so véi uP4004 va mot loat
cac chip chue ning, chip nhé ra doi. Trong giai doan tiép theo tir nam 1974 dén 1 977,
Intel d3 di dau trong vi¢c ché tao cac CPU 8bit, uP8008, uP8080 va dac bi¢t la
uP8085, nhitng CPU c¢6 BUS dir li¢u 8 bits va BUS dia chi 16 bits. Cac loai CPU nay
d3 c6 kha ning quan ly dugc 64K tir nhé ciia bo nhd va 256 thiét bi ngoai vi. Piéu
dang chi ¥ & pP8085 14 cong nghé don kénh va chia sé thoi gian hop 1y trén

BUS di cho phép dua ra thém nhitng tin hiéu diéu khién rat manh, cho phép xay
dung nhitng may vi tinh dau tién.

Khoang thoi gian nim 1978 dén nam 1982 14 giai doan ra doi va phat trién manh
mé cua cac trung tam Vi xu ly 16 bits. Dac biét ¢ cudi giai doan nay la su xuat hién
cac trung tam Vi xu 1y uP8088, uP8086, voi kha nang xur ly dir liéu 16 bits va BUS dia
chi 20 bits, dugc sir dung dé tao ra cac may vi tinh XT, c6 6 dia mém dé luu giir
chuong trinh tng dung va dir li¢u.

Tiép theo cta giai doan ndy 1a sy phat trién vii bdo cua cac loai pP80186,
uP80286, 80386SX, 80486-SX va 80486-DX, v4i nhip dong hd 1én dén IOOMHZ.
May vi tinh AT va cac may tinh PC ra doi trong giai doan nay du gia thanh con rat
cao, nhung da tré thanh rat thong dung trong doi séng con ngudi.

Tt khoang gitra nhiing nam 1993 tr¢ lai day, cdc trung tam vi xir ly Pentium ra
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doi, toc do ngay cang cao, voi nhip dong hd 1én dén hang GHZ, va su xuat hi¢n cia

céc trung tAm xr Iy da phan ludng nhu cac chip Pentium IV hién nay.

1.5.2. Cau triic co ban ciia hé Vi xir ly

Céc khéi chirc ning co ban ctia mot hé Vi xir 1y (hinh 1.3) gdm:

- Bon vi xu 1y trung tdm (CPU)

- Bo nhé ROM, RAM

- Thiét bi vao (nhap dit liéu - Input device)

- Thiét bj ra (dwa dit lidu ra - Output device)

Ngoai ra con phai ké dén khdi tao xung nhip (Clock Generator) va khdi nguon

(Power Supply).

L cLocK

BO NHO' CHINH

RAM

ROM

I

I

CPU K RUS HE THONG
POWER THIET BI VAO THIET BJ RA

Hinh 1.3. So do khoi cdu triic co ban hé Vi xir Iy

Cac khdi chice ning co ban duge ndi v6i nhau qua mot tp dudng day truyén dan
tin hiéu dién goi 1a BUS hé théng. BUS hé thong bao gom 3 BUS thanh phan: BUS dia
chi, BUS di¥ liéu va BUS diéu khién. Thiét bi vao/ra thudng duoc ghép ndi véi BUS hé

théng thong qua giao dién ghép ndi (I/O Interface).

Don vi xir Iy trung tam (Central Processing Unit - CPU) 1a khéi chtrc ning co ban

nhat dé tao nén mot hé Vi xtr Iy hay may tinh ca nhan (Personal Computer - PC). May

vi tinh 1a mot trong nhiing img dung cu thé cia mot hé thong goi 1a Hé Vi xik Iy.

a) CPU thuc hién chtrc nang xtr 1y dir liéu thong qua cac hoat dong chinh sau:

e DPoc ma Iénh - doc tap cac bit thong tin "0" hodc "1" tr bo nhd chinh

e Giai ma 1énh - tao cac xung di€u khién tuong Uimng v&i ma 1énh dé diéu khién

hoat dong cua cac khéi chirc niang khéc

e Thuc hién ting budc cac thao tac xt Iy dit liéu theo yéu cau cta 1énh.

Bén trong CPU c6 céac thanh ghi (Registers):

B¢o mon Ky thudt may tinh
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e Thanh ghi con tré Iénh IP (Instruction Pointer), trong céc trung tdm vi xur ly
trude day con goi 1a thanh dém chwong trinh PC (Program Counter) chira dia
chi cua 1énh ké tiép can duoc thuc hién trong tuan ty thuc hién chuong trinh

e Cic thanh ghi da dung khac GPRS (General Purpose Registers) dé luu trit tam
thoi dir liéu, két qua trung gian hay trang thai cta hé théng cung voi don vi s6
hoc va logic ALU (A4rithmetic and Logic Unit) thuc hién cac thao tac xu 1y dir
ligu

e Pon vi diéu khién CU (Conlrol Unit) 1a thanh phan phtic tap nhat, c¢6 chirc
nang giai ma 1énh va tao cac tin hi¢u diéu khién hoat dong cuia toan h¢ théng.

b) Bo nhé chinh duoc to chie tir cac tir nhé, trong IBM/PC tir nhé ¢ dé dai 1 byte
(8 bits). B6 nhd nay gom cac chip nhé chi doc ROM (Read Only Memory) va céac chip
nhd truy xudt ngau nhién RAM (Random Access Memory) c6 toc do truy cap nhanh.
B6 nhé duoc st dung dé chtra cac chuong trinh va céc dir liéu diéu khién hoat dong
ctia hé thong. CPU nhan cic 1énh tir day dé khoi dong hé thong. Cac chuong trinh tng
dung va dur li¢u co thé duoc chira & ROM hoic RAM, cac két qua trung gian hay két
quéa cudi cling ciia ¢ 4c t hao tac x r Iy ¢6 thé dugc chira trong ¢ 4c thanh ghi da dung
hoic trong khéi nhé RAM

¢) Cac mach ghép ndi vao/ra 1a cac mach dién tr cho phép CPU trao d6i dir liéu
v6i cac thiét bi ngoai vi nhu ban phim, man hinh, may in... 1am giao dién véi ngudi
dung hodc cac bd chuyén doi sé-twong ty DAC (Digital/Analog Converter), chuyén
ddi twong tu-sé ADC (Analog/Digital Converter), cic mach vao/ra sé Do (Digiral
Outputs), DI (Digital Inputs)...

d) Hé Vi xtr 1y con c¢6 mot mach tao xung nhip goi 1a déng hd hé thong (Clock
Generator) diéu khién va duy tri hoat dong dong bo cua tit ca cac khdi chirc niang. Bo
tao xung nay duoc diéu khién b'?mg mot mach thach anh c6 tan s thich hop va dam
bao tan sd 1am viée 6n dinh cho toan bd hé théng.

e) Mot khéi ngudn nudi (Power Supply) cung cap ning luong cho hé théng tir
mang dién ludi.

Bo ngudn cua cac hé Vi xtr 1y théng thudng 1a bd ngudn xung voi ki thuat dong-
ngit dung ban dan cong suét (Switching Power Supply), vira gon nhe cong suat 16n lai
vira dam bao do gon séng nhod nhét va kha nang chdng nhidu cao. Hinh 1.4 13 so db
khdi cua bo nguén d(’)ng-ngét. bién 4p ludi (220VAC) dugc chinh luu tryc tiép, loc
bing tu hoa dé cung cip cho mot bo dao dong tan s cao (th 20KHZ dén 40KHZ). Cac
xung dién ap tan s6 cao dugc chuyén sang bién ap xung cong suét ha ap. Dién ap ¢ 16i
ra cta bién ap xung duoc chinh luu va loc thanh dién ap ngudn mot chidu cung cap
cho hé thong. Nguyén 1y 6n ap ¢ day la thay doi do rong ciia cac xung c6 tan s6 on
dinh do vay su dao dong ctia di¢n ap dau ra khi co tai dugc chuyén qua bo cam bién dé
diéu chinh do6 rong nay, dam bao sy 6n dinh cta dién ap ra.
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Dién ap mét chidu

ién & thir cap:
Dién ap Power
mot chieu  Switching 5V, x12v
so cap Transistor
Chinh wu Bo loc so g Chinh fwu Bé ioc thir _
so cép cap > B;(eur;:;p thee cp cap ”

Mach cam bién -

chuyén mach Tin hiéu cam bién dién ap

220VAC

Hinh 1.4. So dé khoi bé nguon nudi may tinh
1.5.3. Tir hé Vi xir ly dén may vi tinh PC

Trong thuc té, cac hé Vi xtr 1y hién dai dugc trang bi thém nhiéu thiét bi ngoai vi
tién dung tuy theo yéu cau, muc dich st dung va cé giao dién than thién vdi con nguoi.
D6 1a cac may vi tinh PC. Ciing c6 thé 1a nhimng hé Vi xir 1y chuyén dung cho nhiing
muc dich tinh toan hay diéu khién.

a) Mdy tinh xir Iy die ligu: La cic may tinh duoc dung dé tinh toan xtr Iy cac dir
liéu nhu quan 1y nhan vién trong co quan, tinh toan tién lwong, tinh toan két cau cong
trinh, phan tich dif liéu trong kinh doanh, v.v... Quan diém dung cho ring may tinh chi
gdm CPU va bo nhé chinh, con céc thiét bi phu trg khac nhu ban phim, may in, cac 6
dia cting, dia mém, O CD, chudt, man hinh, may in..., la nhitng thiét bi ngoai vi. Cac
chuong trinh dé xtr Iy dit liéu dugc luu giit trong bd nhé chinh hodc trong cac 6 dia, co
nhiém vu xir 1y nhitng dir liéu duoc ngudi ding nhap vao va dua két qua xir Iy ra man
hinh, in ra gidy hodc luu giit trong cac 6 dia. Dé danh gia tinh ning va chat luong cua
cac may nay, ta thuong can cur vao tdc do xir 1y dir 1iéu, dung lugng bd nhd, b dia, chat
lugng man hinh, may in v.v...

) CAC 4 DlA
MAN HINH (FDD, HDD,
(MONITOR) |- < > CDROM...)
. CPU
VA BO NHO CHINH
(ROM, RAM) ’
A
MAY IN (PRINTERY)
< BAN PHiM CHUOT

Hinh 1.4. May Vi tinh PC
b) My tinh la bé xir Iy s6: D6i v6i cac méy tinh nay, thoi gian danh cho xir 1y dir
liéu rat nho, con thoi gian dé tinh toan, xir Iy céac s6 liéu lai vo cung lon. Cac may tinh
loai nay dugc sir dung chii yéu trong cac co quan du bao, nhu dy bao khi twong, thuy
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van, trong tinh toan quy dao bay cua tén lira, may bay, tiu thuy, v.v... hay trong cic
phong nghién ctru khoa hoc. Nhitng may tinh loai nay thong thuong thyc hién nhirng
chuong trinh tinh toan khong 16, nén ching dugc trang bi cac CPU rit manh va céac
thiét bi ngoai vi, bd nhé ngoai rat 16n. Po 1a nhiing siéu may tinh (Supercomputer).

¢) Mdy tinh do lwong va diéu khién: Su phét trién nhanh chong cta cac hé thong
may tinh di tao ra nhiing tmg dung 16n lao trong cac hé thong do luong va diéu khién
tu dong. D1 voi cac tng dung thong thuong nhu trong cac dung cu gia dung, tir Ti vi,
diéu hoa nhiét 46, may gidt v.v... D6 13 nhimg may tinh nho dugc ché tao dudi dang
mot vi mach (Single-chip Microcomputer). Tuy nhién, ciing can phai tinh dén nhiing
may tinh ndy trong cac thiét bi hién dai va phuc tap nhu trong cac hé théng tu dong lai
may bay (Autopilot), tau thuy, tén Ia...

d) Can cir vao tinh ning ky thudt va cdc chi tiéu vé kich thwéce: Cac may tinh
con dugc chia ra thanh mdy tinh I6n dé giai cac bai toan cuc 16n véi toe do rat nhanh,
may tinh nho sit dung trong gia dinh, trong truong hoc hay cac tinh toan thong dung,
diéu khién cac qua trinh cong nghé vira va nho.

Ciing can nhdc dén & dday mot sy khdc biét giita hai khadi niem hé Vi xu ly va may
vi tinh: Cdac may vi tinh luéon luon dwoc trang bi mot phdn meém co ban la Hé diéu
hanh, vi dy: MS-DOS hay cdc phién ban diéu hanh da nhiém (MS WINDOWS ciia
hiang phan mém Microsoft, hodc cdic hé diéu hanh cia cac hiang khdc...) va cdc
chirong trinh hay phan mém img dung, trong khi cac hé Vi xir Iy chi can trang bi mot
chuwong trinh Monitor (chuwong trinh giam sat) don gian dwoc ghi trong bo nhé ROM.
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CHUONG II. CAC PON VI VI XU LY TRUNG TAM
(CPU - Central Processing Unit)

Vi hau hét cac may vi tinh dang dugc str dung ¢ Viét nam déu duoc xdy dung trén
co s cua cac chip xir 1y cua hing Intel® nén tai liéu nay ciing gi6i han sy trinh bay
trong khuon kho cac trung tdm vi xtr Iy ctia hing nay. Cac doc gia co thé tim hiéu
thém vé cac trung tdm vi xr 1y cta cac hing khac nhu Motorola, AMD,... O mét
s6 tai liéu tham khdo liét ké & phan cubi gido trinh.

Khi CPU duoc ché tao tir mot mach vi dién tir c6 do tich hop rit cao thi nd duoc
g0i 1 bd Vi xtt 1y (uP - Microprocessor). Trong qua trinh phat trién, hing Intel da cho
ra doi nhiéu thé hé uP tir don gian dén phuc tap, tir thong dung dén chuyén dung. Tinh
phat huy va ké thira ludn duoc coi trong trong qua trinh ndy, vi vdy, cac chuong trinh
tmg dung chuin phan 16n c6 thé thuc hién dugc trén bat ky may vi tinh duoc xay dung
tir thé hé pP nao.

1L 1. Trung tam Vi xw ly, uP8085

INTA  RST6.5 TRAP SiD SOD
INTR [ RST5.5 l RST7.5 l l I
Interrupt Control Serial /O Control

] I 8-BIT Internal data BUS I I

g U 97 97 4 il
Accumulator] | Temp.Reg Inst. Reg B C
(8) (8) Flag (5) (8) Reg. (8) | Reg. (8)
Flip-Flop D E
lﬁ Reg. (8) | Reg. (8)
: H L
Instruction
Decoder Reg. (8) | Reg. (8)
Arithme |— And Stack Pointer
-tic |— Machine (16)
and i) Program Counter
Logic Encoding (16)
bl Increment/Decrement
— 5V ; Address Latch(16)
Timing and Control
NS
X+—» CLK
X._,| GEN CONTROL  STATUS DMA Ad;f”ess Data/Addr
RESI:}T ] f f Buffer (8) Buffer ( 8)
i READYl l l i l l HOLDLRESET ml Ass — As AD; ~ ADq
— - d Address/Data
CLKOUT RD WF ALE So S{IOM HLDA  RSOUT Agdress B

Hinh 11 1a) So dé khi céu tricc HPEO8S

Hinh II.1a) la so' do khéi cdu triic ciia uP8085
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Hinh II.1a) 14 so @6 ndi chan ctia pnP8085. Khac vdi cac loai uP xuét hién trude do
nhu pP8008 hay pP8080, uP8085 c6 nhing budc phét trién cé tinh dot pha nhu sau:

X, U 40 J vee
X[} ] HOLD
RESET OUTL] ] HLDA
sopl} ] cLk ouT
S ] RESET IN
TRAP[] | ] READY
RST7.50_ 1 1om
RST6.5(] S1
RST5.5] ] RD
L] 8085 Hwr
INTAL ] ALE
ADo] CPU 1 s,
AD1[: j A15
AD:[] ] A
AD;[] 1 Ayl
AD[] 1 Ay
ADJ: B Agq
ADGE :] Asg
AD7[: : Ag
Vssl | 20 20 [ As

Hinh I1.1b) So do noi chan ciia uP8085

1. Co ciu ngat theo nhiéu mirc khac nhau dugc hinh thanh qua mot khdi diéu khién
nga"lt, tao ra mot vector nga"lt tranh dugc su chén nhau do 1énh RET N trén BUS dir li¢u.
Tin hiéu nhan biét yéu cau ngét INTA duoc tao boi khdi didu khién nge"lt, chtr khong
phai tr mach phu 8228 nhu ¢ pP8080.

2. Céc tin hiéu diéu khién ghi/doc WR va RD duoc tao ra tir 6i dinh thoi va diéu
khién chirc ning. Cac tin hiéu INTA,WR va RD duogc tao ngay trong CPU, chir
khong do mach phu trg bén ngoai.

3. uP8085 c6 mach tao xung ddng ho duogc tich hgp ngay trong CPU.

4. Khéi chtrc nang diéu khién vao/ra nbi tiép dugc tich hop ciing cho phép uP8085
thue hién cac 1énh vao/ra dit liéu ndi tiép ma nhiéu khi khong can dén sy hd trg cua vi
mach chuyén dung.

5. PBac biét hon, uP808S c6 hai thanh ghi dém dia chi, d6 1a thanh ghi dém Ai5S -
A8 Va thanh ghi dém AD;-AD, cho ca dir liu va dia chi. Viéc ddn kénh nhu trén tao
diéu kién cho nhirng chan churc nang khac dugc tao thém, lam tang thém strc manh cho
CPU.

I1.1.1. Cac nhom tin hi¢u trong nP8085

Ag — Ays. Nhom tin hi¢u ra: 8 bit cao cua dia chi, cac chan nay la cac chan duoc
ndi véi bén ngoai qua mach 3 trang thai. Cac phan tir 3 trang thai s& duoc dit ¢ trang
thai high-z trong cac truong hop mot trong cac tin hiéu HOLD hay HALT la tich cuec.
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AD, — AD,. Nhém tin hiéu don kénh 3 trang thai. O giai doan dau ciia chu ky may,
T, cia M, sé la byte thép cua 16 bo dia chi.

ALE (Address mich Enable). Tin hi¢u ra qua mach 3 trang thai. Puoc st dung dé
chdt byte thap cua tin hiéu dia chi (A, - A;) Tin hiéu ndy duoc tao ra trong giai doan
dau tién cua chu ky mdy, T, ciia M, va ciing dugc dung dé chot cac tin hiéu trang thai
Sy va S, khi can thiét.

So va S; (Data BUS Status). La céc tin hi€u chi trang thai ctia cac chan thugc BUS
dir liéu trong mdi chu ky mdy. T6 hop cta hai tin hiéu nay cling cho biét trang thai cta
CpPU

So S Hoat dong cua BUS dir liéu

0 0 Trang thai HALT

0 1 CPU dang thuc hién thao tdic WRITE

1 0 CPU dang thuc hi¢n thao tic READ

1 1 CPU dang thuc hién thao tac nhan Iénh Instruction fetch

RD (Read). Chéan ra 3 trang thai. Nam trong nhém tin hiéu diéu khién. Tin hi¢u
tich cuc khi CPU tién hanh doc dit liéu tir bd nhé hodc tir thiét bi ngoai vi. Trong ché
do HALT hoac DMA, chéan ra nay ¢ trang thai high-z.

WR (Write). Chan ra 3 trang thai. Nam trong nhom tin hiéu diéu khién. Tin hiéu
tich cuc khi CPU tién hanh ghi dir li¢u vao bo nhé hodc dua dir li¢u ra thiét bi ngoai vi.
Trong cac ché d6 HALT hoidc DMA, chan ra ndy & trang thai high-z.

I0/M . Trang thai logic ctia dau ra nay cho biét CPU dang 1am viéc véi thiét bi
ngoai vi hay v6i bo nhé. Néu 1a logic "1", CPU dang truy cdp thiét bi vao/ra, con néu 1a
"0", CPU dang truy cap bd nho. Két hé véi hai ddu ra RD va WR dé tao ra cac tin
hiéu I/OR, /OW, RD, MEMR va MEMW trong trudng hop sir dung dia chi tach biét

do1 véi thiét bi vao/ra. Nam trong nhém tin hi€u di€u khién, nén IO/M cling 1a dau ra

3 trang thai.

Interrupts. pP8085 c6 ngit da muc. Co 5 chan ngat tit ca: (INTR, RST5.5.
RST6.5, RST7.5 va TRAP). Ngoai chan ngit khong che dugc 1a TRAP, cac chan khac
déu c6 thé che hodc khong che nho 1ap trinh phan mém.

- INTR: Chan nhan yéu cau ngit tir bén ngoai, dugc dap ng theo nguyén tic

polling hodc vectoring thong qua Iénh RST

- Cdc yéu cdu ngdt RST. Co 3 dau vao yéu cau ngit véi cac mirc wu tién khac

nhau la RST7.5, RST6.5 va RST5.5. Khi yéu cau ngét xuét hién tai cac chan

nay, CPU tu dong chuyén dén cac vector ngit twong tmg. Cu thé nhu sau:

. RST5.5 1a murc wu tién thip nhat, phan ng theo muc dién 4p trén chan
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yéu cau ngat, dia chi vector ngat ndy nam & 6 nhé c6 dia chi 2Cy.

. RST6.5 Ngiat uu tién thdp thtr 2, phan tmg theo murc dién 4p trén chan
yéu cau ngat, dia chi vector ngit ndy nim & 6 nhé 34y,

o RST7.5 Miic vu tién cao nhat. Phan tng theo suon 1én clia xung yéu cau
ngat. Sudn 1én cua xung ndy tac dong 1én mot flip-flop, mach nay gitr lai
yéu cau ngét cho dén khi dugc xoa nhd tin hiéu nhan biét yéu cau ngit
Acknowledge. ja chi cia vector ngit nay nim ¢ 6 nhé 3Cy.

- TRAP: La chan nhan yéu cau ngat khong che duoc (di nhién 1a n6 c6 mirc

vu tién cao nhat). Dia chi ciia vector ngit nay ¢ 6 nhé 24y.

INTA . Tin hiéu ra nhan biét yéu cau ngét tai chan INTR. Céc yéu cau ngét
RST5.5, RST6.5, RST7.5 va TRAP khong tic dong dén INTA .

HOLD. trang thai logic "1" & chan nay 13 yéu cau cua thao tic DMA.

Céc dau ra RD, WR, I0/M va ALE s& duoc dua vé trang thai high-z.

HLDA. Tin hiéu nhan biét yéu cdu HOLD.

RESET IN. Logic thdp "0" & dau vao cta chin ndy yéu ciu tai khoi dong hé Vi xur
1y. Do tac dong cua tin hiéu RESET IN tich cuc, gia tri cia thanh dém chwong trinh

PC s€ dugc nap lai 1a 0000y cadc mat na ngét va tin hi¢u HLDA cling dugc tai thiét 1ap
vé gia tri mac dinh.

RESET OUT. Piu ra nhan biét hé Vi xir 1y duogc tai khoi dong. Dung tin hiéu nay
dé tai khoi dong toan bo hé thong.

READY. Logic "1" ¢ dau vao nay thong béo trang thai sin sang cung cap dir liéu
cho CPU hodc nhan dir liéu tir CPU cuia cac thiét bi ngoai vi. SID (Serial Input Data).
La cong vao cta dit liéu ndi tiép cua hé Vi xtr 1y Bit hién dién tai cong nay duoc doc
vao CPU nh¢ 1€nh RIM, bit s€ dugc dua vao bit cao cua Acc (MSB).

SOD (Serial Output Data). Bit cao (MSB) cia Acc dugc truyén ra ngoai chan
nay khi str dung Iénh SIM.

X, X;. Loi ndi thach anh hodc mdt mach dao dong dé tao xung nhip cho CPU. Co
thé str dung thach anh c6 tan sé dao dong trong khoang tir 0.5 dén 3MHz.

CLK. Paiu ra ciia xung nhip, c¢6 thé 1am xung nhip cho cac thanh phan chuc ning
khéc trong h¢ Vi xur ly.

Vee, Vss. Loi nbi ngudn +5V va GND cho pP8085. Ciing can nhéc lai ring,
uP8085. chi can mot ngudn nudi duy nhét 14 +5V, kha ning cung cip dong ciia ngudn
can duoc thiét ké tuy theo nhu cau cua toan hé Vi xu 1y.

I1.1.2. Khai niém va ban chit vat Iy ciia cac BUS trong hé Vi xir Iy

Hoat dong cia mot he¢ Vi xur 1y thuc chét 1a viéc trao ddi va xir 1y cac gia tri nhi
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phan giita cac thanh phan, cac khdi va cac mach vi dién tir trong toan bo hé théng. Nhu
da biét, cac gia tri nhi phan (hodc "0" hodc "1") duoc thé hién qua muc dién ap so véi
mot chuan nhét dinh. Gia tri "0" twong tng voi muc dién ap thap (tr OV dén +0,8V) va
gia tri "1" tuong tmg v6i mic dién ap tir khoang +3V dén +5V. Dé bicu dién mot sb
liéu nhi phan, cac phan tir mang thong tin duoc lién két ké nhau theo nhom (vi du
Ibyte 1a 8 bits). Pé dam nhan cong viée di chuyén cac dir liéu nay trong toan bd hé
thdng, co cac dudong diy truyén din dién chuyén dung dugc ghép song song thanh hé
théng, mdi day truyén din danh riéng cho 1 bit. Tap cac dudng truyén dan danh riéng
cho cic tin hiéu c6 cing chirc danh (dit liéu, dia chi, diéu khién) dugc goi 1a BUS. Nhu
vay, trong mdt hé Vi xtr 1y, cé ba loai BUS: BUS dir liéu, BUS dia chi va BUS diéu
khién. Cac BUS nay hop lai thanh BUS hé thng.

Ttr khai niém trén, dé dang suy ra ban chit vat 1y ctia cac BUS trong mot hé Vi xur
1y: D6 1a cac dwong truyén dan dién, cé thé dwéi cic dang cdp nhiéu soi, dwong dan
trong cdc bang mach in v. v... Kha niang va chat luong dan dién cta cac duong truyén
dan nay dong vai tro quan trong va quyét dinh dbi v6i hoat dong ctia mot hé Vi xur 1y.
Puong truyén dan kém, trd khang cao c6 thé giy ra sy suy giam cua tin hiéu dién dan
dén cac hién twong mat mat hoic sai dir liéu, rat nguy hiém.

BUS la duong dan dién ndi bd ma theo d6 cac tin hiéu dugc truyén tr bo
phan nay dén cac bd phan khac trong hé Vi xir 1y. C6 3 loai BUS trong mot
hé Vi xur ly cling nhu trong may tinh.

= BUS dir liéu truyén dir liéu theo hai chiéu giita b nhd va trung
tam Vi xu 1y, gitta cac thiét bi ngoai vi va Trung tam Vi xir Iy

= BUS dia chi xac dinh cac vi tri nhd trong b nhd, cac thiét bi
ngoai vi

= BUS di€u khién truyén cac tin hiéu di€u khién dén cac bd phan
can duoc diéu khién

Cac BUS duogc xdy dung bang cach st dung cac khe ciing theo mot quy wdc
chit ché dbi voi timg tiép diém. D6i véi cac khe cam, cac tiép diém twong
g s& duge ndi voi nhau bang cac diy dan hodc duong dan song song trén
mach in. Nho vay khi dir liéu dugc truyén di, tat ca cac bit (8,16, 32, hay 64)
déu duoc truyén di dong thoi, cing mot hudng (truyén din song song).

Ciing can noi thém rang, trong may PC, ¢6 3 loai cau trac BUS thuong gip 1a
ISA (Industrial Standard Architecture) EISA (Enhanced ISA) va PCI
(Peripheral Component Interconnect).

I1.1.3. Cac mach 3 trang thai, mach chét va mach khuyéch dai BUS 2 chiéu

Trudc tién, cling can nhac lai mét s6 linh kién dién tir sO co ban stir dung trong may
vi tinh. Nho cong nghé cao, cac linh kién c6 dd tich hop 16n va rat 16n da ra doi, nhung
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khong thé khong nhin lai mot s6 mach t6 hop thuc hi¢n nhiing ham logic co ban nhat.
a) Cdc cong logic

Ky hiéu cac mach duogc chi ra trén Hinh I1.2, cung biéu thirc ham logic gdbm: mach
dém (bufer), mach dao (NOT), mach va (AND), mach NAND, mach hodac (OR), mach
NOR va mach XOA

D D =D

Y=A+B Y=AB
D
B— B ‘

VA A A
Y=AB Y=A+B
) O~ E) o
A— A Y -

Hinh II. 2 ¢ét 56 cong Logic théng dung

Céc loai mach nay thuong dugc st dung dé tao nén cic mach to hop logic thuc
hién cac chtrc ning 1ap ma, giai ma, don kénh va phan kénh. Ciing can luu ¥ rang mot
s6 mach chtrc ning nhu giai ma don kénh va phan kénh di duoc cac hing tich hop
dudi dang cac mach MSI. Mot s6 mach c6 thé ké ra nhu mach gidi ma 3/8 SN74138,
mach don kénh 74151, mach cong, va mach nhan v.v...

b)Mach 3 trang thdi (Tristate Component)

Trong hé Vi xir 1y, c6 nhiéu khdi chic ning can thong tin, nhung tai mot thoi
diém, bao gio ciing chi c6 mot khéi dwa tn hiéu ra (dir liéu) va mot sé han ché cac khoi
thu nhan tin hiéu. Thay vi ndi day dan lién két cac khoi qua ting doi phan tir mot, cac
tin hiéu nay duoc dua 1én BUS. Vi cac cong logic thong thuong, khong thé ndi truc
tiép chiing 1én ciing mot duong day vi s& xdy ra tranh chiap BUS vi doan mach. Vi du
dau ra cta phan tir A 1a "1" trong luc dau ra ctia phan tir B 1a "0". (Hinh I1.3). Cac dau
ra ctia loai mach nay déu theo cau triic pull-up, nghia 13 c¢6 hai transistor duoc ndi ndi
tiép v6i nhau (xem hinh v&), emitter ciia transistor ndy qua mot diode roi dén dau ra,
dén collector cua transistor kia. Vi hai trang thai logic "1" va "0", twong tng s& 1 T,
mo, T, dong va ngugc lai, T, m& va Ty dong. Trén hinh vé 11.2 hién tugng nguy hiém
xay ra khi 16i ra cta phan tir logic A 1a "1", cac khoa mé hay dong tuong duong viée
transistor thong bdo hoa hay ngat, 16i ra chua phan tir logic B 1a "0" va hién tugng
doan mach xay ra.

Dé tranh hién twong nay, mot loai cong logic goi la cong 3 trang théi (tri-state gate)
dugc st dung cho 16i ra cia cac khdi ndi chung vao BUS. Hinh II.3a 1a mot phéan tir
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dao dau ra 3 trang thai. Hinh I1.3b 1a so do tuong duong cia trang thai high-z, tuong
tg voi truong hop dau ra bi tach khoi BUS.

Vee

[ T, D;ém
noi
chung
trén
(=TT

Qutput
Tz et
Mot day din cia BUS —L— GND ——GND

Déu ra Pull-up

hén tir logic \ A ) 2 A SR
P & Hinh 1. 3a Hién twong doan mach xdy ra khi noi hai dau

ra cua hai phan tir trén ciing mét dwong day ciia BUS

Nhu vay, dé tranh xung dot trén BUS, cac phan tir ¢ dau ra ndi voi BUS can phai
dua qua cong 3 trang thai.

+5V
o P

Input Output E____

Hinh II. 3b phdn tir ddo 3 trang thdi va so do
twong dwrong ddu ra ciia phan tir 6 trang thai high-z

c) Mach chét, thanh ghi:

Mach chét 13 mot mach gdm cac phan tir ¢6 kha ning luu gitr cac gid tri "0" hoic
"1" & 16i ra. C6 thé dung D flip-flop lam mot mach chot véi tin hi¢u dé chot dir licu tai
dau ra Q theo bang gié tri chan 1y sau:

|
o XxX0O
—— — O

©x
- 00O
o-pp"

Hinh I1.4. Mach chét (hay phan tir nhé) D lip-Flop

Biét rang Q™" = D véi tin hiéu diéu khién 1a sy xuét hién sudon duong cia xung
nhip CK. Nhu vy, gié trj logic (0 hodc 1) tai D da dugc chuyén sang dau ra Q (chét).
Néu CK giit nguyén trang thai bang "1", thi trang thai dau ra Q duoc giit nguyén. Nhu
vay, gia tri logic ciia D da dugc luu gitt & Q (nho).
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Ds D, Dy Do
CK -
J s | : y
CK D CK D CK D CK D
o a o A o
v v v v
Q3 Qz Q1 QO

Hinh I1.5. Thanh ghi 4bits

Thanh ghi (Register) flip-flop duoc ndi song song v6i nhau, ¢ thé lwu giit duoc cac sb
li¢u nhi phan. Hinh I1.5 13 so dd mot thanh ghi luu gitr s6 liéu nhi phan 4 bits dugc tao
tir 4 phan tir D flip-flop.

Mot sb liéu nhi phan bat ky tir Dy dén D, s& duoc chét sang cac 16i ra tir Q3 dén Q
mdi khi c6 mot suon 1én ciia Xung nhip CK duoc dua t6i 161 vao xung nhip. Tt nhi
phan nay duoc luu gitt ¢ 16i ra cho dén khi c6 dir liéu méi duge dua vao 16i D va co
xuat hién suon 1én ctia xung nhip CK.

d) Mach khuyéch dai BUS 2 chiéu

Trén co so cuia cac mach 3 trang thai, cac mach khuyéch dai BUS hai chiéu duoc
xay dung theo nguyén 1y sau:

Hai phan tir 3 trang théi s& duoc ghép ngugc voi nhau (Hinh I1.6) chan diéu khién
s€ dung tin hi¢u ddo cua tin hi¢u doc RD. Khi xuat hién tin hiéu RD, dit liéu duoc
phép di tir QD sang D, nguoc lai, tin hi€u chi duogc phép di tir Dy sang Q, va cho phép
CPU dua tin hi¢u ghi di¥ li€u ra ngoai.

Ghép nbi dir s6 phan tir cho tat ca cac day dir liéu, ta c6 mach khuyéch dai BUS hai
chiéu. Trong thuc té, mach ¢ chirc ning trén di duoc tich hop theo chuan cua TTL,
dugc ky hiéu 1a 8228 hoac 8288 (Octal BUS Transceiver).

Do Qo

k)

Hinh 11.6 Phén tir khuyéch dai BUS hai chiéu
I1.1.4 Biéu dd Timing thyc hién Iénh cia CPU pP8085

Viéc thuc hién mot 1énh trong pP8085 thuc té 1a mot chudi cac thao tic READ va
WRITE. Mbi thao tic READ hay WRITE twong tng v6i mot chu ky may M). Mai
1énh duoc thyc hién qua 1 dén 5 chu ky may. Mdi chu ky may can tir 3 dén 5 nhip
dong hd (hay con goi 14 trang thai T)
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O chu ky may tha nhat, CPU thuc hién viéc nhin ma 1énh (Instruction Code
Fetch), Con goi 13 chu ky Opcode Fetch. Theo biéu d6 thoi gian trén hinh I1.8, thay
rang viéc thuc hién chu ky may M (chu ky nhén 1énh Opcode Fetch), CPU gt ra cac
tin hiéu IO/M, S, va S, (twong g 0, 1, 1 trén biéu dd thoi gian) xac dinh thao tac cua
chu ky.

M1 MZ MJ
T T T T T T T
TS NAVAVAVEVAVAVEWAYAVAWE
Ass— Ag ﬁ;x PCy (high-order address) X (PC + 1) X 10 port x

(PC +1), IO port
) D P G S8 W (6 D
(law-order  .“Data from Data from memory Data to memory
address) memory (/O port address) or peripheral

(Instruction)

L N L/

Status ~x So S1 (Fetch) X 10 (Read) X 01 (Write) ’ 11

Memory Read Memory Read Memory Or
M M, Peripheral Write
M,

Hinh II. 7 Dinh thoi co so cua uP8085 (Theo tai liéu cua hang intel)

CPU ciing dong thoi giri 16 bit dia chi ra & chu ky may dau tién, ngay tir nhip dau
tién (T,) dé xac dinh 6 nhé hay thiét bj I/O. Noi dung PCL chi ton tai trong thoi gian 1
nhip nén can phai duogc chdt lai nho tin hiéu ALE & muc cao.

Khi D; — Dy d3 - dinh trén cac day dir liéu, CPU giri tin hiéu RD. Khi d3 nhan
duoc dit liéu, RD chuyén 1én mirc cao dé cAm vi tri 6 nhé hay thiét bi do

Sb luong chu ky may va trang thai can cho thuc hién mét 1énh 13 ¢b dinh, song sO
lwong nay khac nhau déi voi cac 1énh khac nhau, tuy theo d6 dai cua tir 1énh (1 byte, 2
bytes, 3 bytes). SO lugng chu ky may phu thudc vao sé 1an CPU phai lién lac véi cac
phan tir khac trong hé thong, chu yéu 14 véi cac chip khac.
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My (Opcode Fetch)
Ty T2 Ts T Ts Ts

] / / / /
e ; ) X
Ass~ As X PCu _ X Unspe:cified

Instruction Code

CLK

AD; - AD, )( PC. >—4 D; - Dy } ---------- — | DR

ALE o \

Hinh II. 8 Biéu dé thoi gian ciia cdc tin hiéu trong chu ky
may nhan lénh (Opcode Fetch)

I1.1.5. Khai niém chu ky BUS
Khoang thoi gian (tinh theo sb lwong chu ky xung nhip) dé CPU (hodc don vi lam

chu BUS) thyc hién hoan thién mot thao tac di chuyén di liéu tir CPU dén bd nhd, dén
thiét bi ngoai vi hodc theo chiéu nguoc lai dugc goi 1a chu ky BUS.

Mot chu ky BUS dugc CPU hodc don vi lam cha BUS thuc hién trong hai giai
doan:

Giai doan mot: CPU gui dia chi vi tri can truy xuét (6 nhd hodc thiét bi ngoai vi)
1én BUS dia chi, khoang thoi gian nay dugc goi 1a thoi gian dia chi (address time). Dia
chi dich (destination - dia chi cia mgt 6 nh¢ hay dia chi thanh ghi dir liéu cua thiét bi
ngoai vi can truy xuét) dugc CPU (hodc don vi 1am chu BUS) giri 1én BUS dia chi
cung cac tin hiéu xac dinh loai chu ky BUS

- Giai doan hai: CPU kiém tra tin hiéu sin saing (READY) cta don vi can truy xudt
(bd nhd hodc thiét bi ngoai vi) dé thuc hién viéc di chuyén va chdt dir liéu. Khoang
thot gian nay duoc goi la thoi gian dir liéu.

Tén tai 4 loai chu ky BUS co ban:

a. Chu ky BUS doc dit liéu tir b nhé (Memory Read)

b. Chu ky BUS ghi dit li¢u vao bd nhd (Memory Write)
c. Chu ky BUS doc dit li¢u tur thiét bi ngoai vi (I/O Read)
d. Chu ky BUS ghi liéu vao thiét bi ngoai vi (I/O Write)
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T T, Ts R Ts Te

w

Ay Ay X PCy X Unspecified

AD; ~ AD, X—PCL }--4< D; - Dy k ------------------------------

1
i
ALE / \ ,
= ]
B ! |
i : :
RD : \‘/\ /:/

Hinh 11.9 Biéu do thoi gian ciia cdc tin hiéu trong chu ky
BUS doc dir liéu tir 6 nho (Memory Read)

Ngoai ra, do su khac nhau vé van tdc, kha niang xt 1y va chuan bi, hoan thién di
liéu, tin hiéu READY chua & muc tich cuc, cac thao tic di chuyén dit liéu cia CPU
phai tao thém cac trang thai doi (Wait State), do vady céc loai chu ky BUS c6 d¢ dai
khac nhau.

I1.1.6 Ng?it (Interrupt)

Trong thuc té, toc do xu 1y dir liéu cia CPU cao hon rat nhiéu so véi “su ché bién
dir liéu” cua cac thiét bj I/O. Vi vy can tao ra mot co ché vao/ra hop 1y dé tang hi¢u
suat 1am viéc ctia CPU. Ngit trong hé théng Vi xir Iy nham muc dich giai quyét su bat
hop 1y do CPU phai chd doi thiét bi ngoai vi. Thiét bi ngoai vi chi yéu cdu CPU phuc
vu viéc nhan hay chuyén giao dit liéu khi ban than n6 di san sang. Pé thuc hién tét
yéu cau ndy, co ché phuc vu ngat 1a hop 1y nhat.

Ngit nghia 14 yéu cdu CPU tam thoi dimg cong viée hién tai dé trao doi hay xu 1y
dir 1iéu khong thudc tuan tu cua chuong trinh dang dugc thuc hién. Ngét la mét hién
tugng xuat hién ngiu nhién vé phuong dién thoi diém nhung duge du doan trude.

Nga"lt 1a hién twong mat tin hi€u xuat hién bao véi CPU rﬁng cO mot su
kién di xay ra yéu cau CPU phai xtr 1y. Qu4 trinh xtr Iy caa CPU s& bj
tam thoi ding lai dé thyc hién mot thao tac khac phuc vu su kién ¢ yéu
cau. Khi thao tac nay két thuc, qué trinh xur ly vira bi tam dung s€ dugc
tiép tuc. Ban than sy kién thong thuong 1a yéu cau phuc vu ctua thiét bi
ngoai vi d6i véi CPU.

Trong thuc té, ngit dugc sit dung chi yéu khi cac thiét bi ngoai vi (thudng rat

cham so véi téc d6 xir Iy cua CPU) can trao ddi thong tin vai CPU.

Khi cin trao d6i thong tin, thiét bj ngoai vi giri tin hiéu yéu cau ngdt (Interrupt
Request) toi CPU. CPU sé& thuc hién ndt 1énh hién tai va tra 1oi bang tin hiéu nhdn biét
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yéu cdau ngat (INTA). Chuong trinh
chinh lic nay bi tam dimg (ngit) va Chuong trinh chinh

CPU chuyén sang thyc hién chwong
. S 1s Chuwong trinh
trinh con phuc vy ngat, tic 1a chuong con phuc vu ngat
trinh con trao ddi thong tin voi thiét b

s s A A z . oy
ngoai vi yéu cau ngat. Sau khi xong T

cong viéc phuc vu ngat, CPU quay vé
thuc hién tiép chuong trinh chinh k& Thoi didm bi ngét——p
tir 1énh tiép theo sau khi bi ngit céac

P = & -

tin hiéu yéu ciu phuc vu ngét tor mot
thiét bi ngoai vi bat ky dugc giri toi

S e LR PR

chap nhan yéu cau ngit cia CPU c6
thé thong qua mot khdi diéu khién ,
ngat, tuy theo ngudi 1ap trinh ma yéu S e

cau ngat d6 co dugc chuyén t6i CPU hay khong. Trong truong hop yéu cau ngit duoc

giri toi CPU, xtr Iy ciia CPU gdm cac bude sau:
1. Thyc hién ndt 1énh dang dugc xur ly

2. Phat tin hiéu nhan biét yéu cau ngit gui cho thiét bi yéu cau phuc vu ngit qua
chan INTA

3. Cat céac co trang thai hién tai vao ngan xép

4. Xoa cac co IF (Interrupt Flag) va co TF (Trap Flag)

5. Cét dia chi Iénh tiép theo trong tudn tu chuong trinh dang thuc hién vao ngin
XEp

6. Lay dia chi ctia chuwong trinh con phuc vu ngat trong bang vector ngat

7. Thuc hién chuong trinh con phyc vu ngit.

I1.1.7. Truy nhap truc tiép bd nhé (Direct Memory Access - DMA)

Trong nhiéu trudng hop, xay ra hién tuong phai chuyén mot khéi dir liéu tir thiét bi
ngoai vi vio mot viung nhd hodc nguoc lai. Voi phuong phap vao/ra bang chuong
trinh, dit liéu nao cling phai di qua CPU, do vdy lam cham tdc do trao ddi dir lidu. Dé
khic phuc tinh trang nay ta dung phwong phap trao doi dit liéu giita mot ving nhé véi
thiét bi ngoai vi mot cach truc tiép khong thong qua CPU, d6 1a phuong phap truy
nhdp truc tiép b nhé (DMA). Trong phuong phap nay, CPU giao quyén diéu khién
BUS dir liéu cho mét chip dién tir chuyén dung goi 1a chip DMAC (DMA Controller).
Chip DMAC tu tao ra dia chi, tao cac tin hi¢u diéu khién viéc ghi doc bo nhd, dém )
tur dit liéu da duogc ghi vao hoac doc tir bd nhd va s€ thong bao cho CPU khi da thuc
hién xong viéc trao ddi dit liéu v&i bd nhé. Qua trinh dugc thuc hién hoan toan béng
phan cimg, truc tiép gitra thiét bi vao/ra va bd nhd nén tdc do trao ddi thong tin twong
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d6i nhanh. CPU khéng can nhan 1énh, giai ma 1énh va thuc hién cac 1énh di chuyén dir

liu.
¥ BUS dia chi
o BUS dit ligu -
p 3
cPU
v y 4
Thiét bj .
| 1o Bo
nhé
DMAC
HOLD |« HRQ DRQI* DRQ
HLDA HACK DACK > DACK
4
yJ

BUS digu khién, cac tin hiéu IOR, IOW, MEMR, MEMW

Hinh II. 10 M6 ta cdc tin hiéu diéu khién trong qud trinh DMA

Khi ¢6 yéu cau trao ddi dit liéu theo DMA, thiét bi ngoai vi gui tin hiéu yéu cau
DRQ t¢i chip DMAC, chip nay gui tin hiéu yéu cau treo HRQ t&i chan HOLD cua
CPU. Néu yéu cau dugc chap nhan, CPU s& gtri xung ghi nhan HLDA t6i chan HACK
cua chip DMAC va tu treo cac BUS, cho phép DMAC st dung BUS. DMAC gui tin
hiéu DACK tdi thiét bi ngoai vi cho phép thiét bi nay thuc hién viéc trao d6i dit liéu.
Két thuc qué trinh trao d6i dir liéu chip DMAC chuyén trang thai cta tin hiéu HRQ vé
mirc thap dé thong bao cho CPU.

I1.1.8 Vi chuong trinh (Microprogram) va tap 1énh cua pP8085

a) Pon vi diéu khién CU - Conlrol Unit

CU - Control Unit 1 don vi diéu khién, diéu phdi moi hoat dong ctia cac bd phan
chtrc ning trong CPU thong qua Control BUS. Cé thé coi CU 1a khéi dich 1énh cua
CPU, né tao ra cac tin hiéu tuong tng lam dau vao cho Controller Unit dé diéu khién
hoat dong cua cac khdi chuc nang. Cac tin hi¢u do CU tao ra c6 thé phan thanh 2 loai:
Tin hiéu dinh thoi va tin hiéu diéu hanh hoat dong cua CPU. Cac tin hi¢u dinh thoi do
CU tao ra xac dinh trang thai cia CPU lam viéc:

- Pang & ché dj doc dir liéu vao (Input mode)

- Dang dwa dir lieu ra (Output mode)

- Pang badt dau mét hoat tac khdc (Beginning another operation).
Céc tin hi¢u trang thai cua CPU xac dinh CPU dang:

- Doc dir liéu tir bo nho (Memory Read)

- Ghi dir lieu vao bo nho (Memory Write)

- Nhan lénh (Instruction Fetch)
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- Poc diF liéu tir thiét bi ngoai vi (I/O Read)
- Puea diF liéu ra thiét bi ngoai vi (I/0 Write)

Ciing c6 thé c6 nhitng thao tac khong duoc néu ¢ day, nhung chi cac thao tac trén
1a quan trong nht.

To Data BUS

Hinh I1.11 Mach phét hién lénh MOVE BINTOA (0100011 1) D;‘gf}; é”f&?é‘f”

Can hiéu rang mach Controller Logic tao cac tin hiéu diéu khién dya vao céc tin
hi¢u trang thai cia CPU va tin hi€u dinh thoi, c6 nghia 1a tao tin hi¢u gi va vao thoi
diém nao.

Pé hiéu duoc kién trac khdi CU, hiy tim 101 giai dap cho cau hoi: Sau khi nhén
lénh, CPU lam sao “biét" phdi thuc hién nhitng thao tdc nao dé thwc hién lénh?

T4t ca cac 1énh déu duoc biéu dién dudi dang ma nhi phan. Gia sir 1énh duoc biéu
dién bang mot ma 8 bits 01000111B (chuyén nodi dung thanh ghi B sang thanh ghi A,
ky hiéu 1a [A] <= [B]).

Truéce hét, 1énh phai duogc giai ma. Mot mach AND co thé sur dung dé tao ra tin
hiéu nhan biét 1énh (Hinh I1.11). DPau vao ciia mach AND nay duoc ndi véi dau ra cua
thanh ghi 1énh. PAu ra cla cac phén tr trong thanh ghi 1énh xac nhan sy hién di¢n cua
1énh MOVE B To A heo cong thirc

(MOVE B TO A) = IR 7.IR4. IR 5. IR 4. IR 3.IR,.IR.IR,.

Trong d6 IR, 1a d4u ra cua cac flip-flop twong tmg vdi cac gia tri nhi phan ciia ma
1énh MOVE B To A. Mach AND nhéan biét ma 1énh dugc goi 1a mach gidi ma 1é€nh.
Nhu vay, néu CPU st dung 8 bit @& ma hoa céac 1énh, c6 thé c6 256 1énh, va mach giai
ma 1énh ciing s&, can dén 256 mach AND tuong tu, tuy nhién dau vao ctia mdi mach 1a
mdt to hop duy nhat trong 256 t6 hop c6 thé.
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Thanh ghi Iénh IR

LLLLLLLL] LLLLLELL AREENEEN

T | | L
Nhan biét Iénh 1 Nhan biét énh 2 v Nhan biét lénh N

Hinh I1.12 Nhdn biét cdc lénh tir t6 hop ma nhi phén

D@ thuc hién 1énh, khdi didu khién CU xuc tién moi thao tac ngay bén trong CPU
bang céach tao ra cac tin hiéu didu khién va cac xung nhip dé dinh thoi cho cac khéi
chure nang thuc hién cac thao tac.

Sau khi nhén tin hiéu tir khi giai ma 1é€nh (Instruction Decoder), CU s¢€ tao ra cac
tin hiéu diéu khién va cac xung nhip. Tin hiéu diéu khién s& cho phép (Enable) khdi
chon thanh ghi (Reg Select) chon thanh ghi B va thiét 1ap hé thong dudng truyén thong
sudt gitra hai thanh ghi B va A. tiép theo CU s& tao cac tin hiéu twong tung dé viéc
truyén dir liéu gitra hai thanh ghi dugc thuc hién.

Tiép theo, CU diéu khién thanh dém chuong trinh PC ting 1én 1 dé nhan tiép 1énh
tir bd nhd. Vi CU ¢ nhiém vu gidm sat va diéu khién moi thao tac cua cac thanh phan
chtic ning trong CPU, nén cac day diéu khién phai duoc ndi truc tiép tir CU t6i moi
khdi chirc nang trong CPU nhur trén hinh.

II.13a. Ciing can nhan thirc réng, Iénh dugc CPU léy tor bd nhé. Trong thuc té, dir
lidu dé xir 1y ciing c6 thé xuat phat tir b nhd, va cac thanh ghi ciing ¢ thé duoc chon
bat ky ngoai trir thanh ghi 1énh IR va thanh dém chwong trinh PC.

INTERNAL DATA BUS

‘ J
3 Tin higu =
i chon L, = 1. B  —d
o r Y thanh ghj B C
a2 1;
Reg » D le > » E le—p
Select .
A
S
A
L — F < e ~ G | —
u 4 &
~———— Tin hiéu diéu khM I >
tr khdi CU Program Counter

) ADDRESS "BUS
Hinhil 13a) M6 ta kién tric cua CU

Nhu vay, lai can thém mét thanh ghi lién lac v&1 BUS dir ligu c6 nhiém vu truy
nhdp dugc vao bd nhd. Thanh ghi nay lam trung gian gitta BUS dir li€u bén ngoai va
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cac thanh ghi da ning khéc, va né dugc lién lac voi nhau thong qua BUS dir li€u ndi
bo (Internal Data BUS) - mot BUS ma cac thanh ghi duoc truy xuét truc tiép. CU phai
lam nhiém vy xé&c dinh thanh ghi nao duogc truy Xuét qua BUS dir li¢u ndi bo tai thoi
diém d6. Ciing vi BUS dit liéu ndi bo cia CPU truy xuat dén BUS dit liéu.hé théng,
nén can phai c6 mot cach thirc dé hodc cach ly chung khi can thiét, hodc cho phép
ghép ndi, nén can thiét phai c6 thém thanh ghi dém dir liéu hai chiéu. Va nhu vy, CU
phai 1am nhiém vu diéu khién huéng di chuyén cua di liéu khi di qua thanh ghi dém
(xem hinh I1.13b).

b) Vi chuwong trinh

Gia thiét rang 16i ra cta khoi gidi md lénh va tao cdc tin hiéu diéu khién phai tao ra
12 tin hiéu tai cac cira G; — Gy,, 2 tin hiéu diéu khién bo nhé va 5 tin hiéu xung nhip
kich hoat cic thanh ghi PC (thanh dém chwong trinh), MAR (thanh ghi dém dia chi,
MSR (thanh ghi dém bd nhd), Do (thanh ghi dir liéu) va IR (thanh ghi 1énh) dé diéu
khién qua trinh nhén va thuc hién 1énh ADD. Céc tin hiéu nay duogc gui tdi dé diéu
khién hoat dong cua céac thanh phém khac nhau trong CPU. Mét chu trinh thuc hién
Iénh trén s€ duoc thi hanh.

Thuc té trong CPU ciia méy tinh c6 tir 64 dén hon 200 céc tin hiéu diéu khién nhur
thé. Su khac nhau quan trong giita cac 1énh va vi 1énh 13 & chd vi 1énh ¢6 nhiéu truong
hon. Tam budc trong bang trén 1a mot vi chuwong trinh dich mot giai doan nhan 1énh
(OPCODE FETCH) dugc thyc thi sau 1énh cong ADD. Nhu vay mdt 1énh dugc dich
thanh mot chudi cac vi 1énh, hay noi céch khac, mdi ma 1énh c¢6 mot vi chuong trinh.
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SYSTEM DATA BUS

Bém BUS di liéu hai chidu

Tin hiéu
chon L] B

thanh gt_ﬂ

Regi-
ster
Select
A

>
Lt

Tin higu didu kM I

\ 4

Program Counter

tir knéi CU

Hinhll 13b) Mé 1a kién tric cia CU
ADDRESS BUS

Didu , L
r - Céc tin hidu didu khién cira khién bd Céc xung nhip kich hoat

: e thanh ghi
e e BT B Gr Gs 6. Gi s Gw Gu GnlEN EW [ PC WAR WMER 00 W
1T 11 0 0 0 0 0 0 0 0 0 0 0]0 x]0 1 0 0 0
210 1 0 0 0 0 0 0 0 0 o0 o0]lo x1|1 o o o o
3 /o0 o 0o o 0o 1 0 0 0 0 41 ol1 10 0o 1 0 0O
4 10 0 0 0 0 0 1 0 0 0 o0 o0lo x]o o o o 1
5 0 0 1 0 0 0 0 0 0 0 -0 0 0 X 0 1 0 0 0
6 |0 o 0o 0 0 1 0 0 0 O 1 ©O0}1 110 o 1 0 o
7]lo o 0o o0 1t 0 0 1 0 0[O0 x|0o o 0 0 0
8 {0 0 0 O 0 O O 0O O O © 1/0 x |0 0o 0 1 0

Cé thé thay rang, khoi giai ma lénh va tao cac tin hiéu diéu khién:

+ "Biét" phai thuc hién 1énh "nhu thé nao", mot khi lénh tir IR (Instruction
Register) dugc chuyén t4i.

+ Giai quyét viéc thuc hién mot Iénh bang cach di€u khién cac khoi chirc nang lién
quan thuc hién cac phan viéc.

Tt cach nhin nhan trén, dé dang nhan ra réng khdi gidi ma I¢nh va tao cac tin hi¢u
diéu khién 1 bo nao thyc thy cia CPU. C6 thé coi khéi ndy 1a mot may tinh dic dung
(Special-purpose Computer)” bén trong CPU. N6 13 hat nhan co ban nhit danh riéng
cho viéc thuc hién mot 1énh. Dé thiét ké va xay dung duoc khdi ndy, can phai c6 mot
"chwong trinh" (program)”” that chi tiét Chuong trinh ding dé xay dung nén khéi nay
can phai c6 nhiing thu tuc tuyét d6i chinh xac nham muc dich thyc hién cac 1énh.

Chuong trinh d6 dugc goi 13 Vi chwong trinh (Microprogram) va duoc ché tao nhu
12 mot phan tich hop cing bén trong CPU, ngudi 1ap trinh khong thé thay thé ciing nhu
khong thé truy nhap vao duoc.
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Doi véi cac loai ap dang bit-slice microprocessor, Vi chuong trinh hoan toan
do nguoi st dung xay dung.

b) Tap lenh cua uP8085

Tap l1énh ciia pP8085 co thé chia thanh nhidu nhém 1énh nh tuy theo ting cich
tiép can. Theo phuong thirc xir 1y va két qua cta viéc xir 1y dit liéu, cac 1énh trong tap
Iénh duoc chia thanh 4 nhém chinh:

1. Nhom Iénh chuyén dir li€u: cac 1énh trong nhom nay thuc hién viéc di chuyén
dir li¢u gifra cac thanh ghi v&i nhau, gitra thanh ghi véi by nhé va nguoc lai, cac
Iénh vao/ra dir liéu v.v...

2. Nhom 1énh sb hoc va logic: c4c 1énh trong nhom nay thyc hién cac phép tinh )
hoc co ban la cong va trir 2 todn hang, cac 1€nh tdng gidm, hay so sanh ndi dung
thanh ghi, cac phép tinh logic trong sb soc nhi phan, cic phép dich trai, phai dix
li¢u trong thanh ghi, 1énh quay vong trai phai v.v...

3. Nhom 1énh diéu khién: Bao gdm cdc nhom Iénh r& nhanh c6 diéu kién va khong
diéu kién, cac 1énh goi chuong trinh con

4. Nhom 1énh dic biét: Nhom 1énh dic biét bao gdm céac 1énh ldy bu 1 cia sb liéu
trong ndi dung thanh ghi, 1énh thiét 1ap va xo04 cac co, I¢nh hi¢u chinh thdp phan
mot s liéu Hexa va 1énh vao/ra dix liéu ndi tiép.

I1.1.9. Vai nét vé 1ap trinh cho 8085

Phat trién phan mém (1ap trinh) va cic k¥ thuat lién quan dong vai trd quan trong
béac nhat trong cac ing dung tir don gian dén phuc tap cua cac hé Vi xir Iy va may vi
tinh. D6i v6i cac hé Vi xur 1y, moi ing dung déu duoc phat trién nhd vao mot "cong cy'
phat trién phan mém hoan chinh: Lap trinh hop ngit.

Qua trinh phét trién mot chuong trinh (phan mém tng dung) cho mot hé Vi xir 1y,
ké tir khi x4c dinh nhiém vu can thuc hién cho dén khi chuong trinh dugc cai dat hoan
chinh vao hé thng c6 thé chia ra nim budc co ban sau day:

a) Pat vin dé (xdc nhdn vin dé): Trude khi giai quyét van dé, nguoi lap trinh can
xac dinh xem, liéu van dé c6 thé duoc giai quyét nhd mot chuong trinh trong mot hé
Vi xir Iy hay khong. Phai thdy rang khong phai hé Vi xtr Iy “van nang" dén mirc c6 (hé
giai quyét tit ca moi van dé nay sinh trong thuc tién, tham chi doi khi con 1am cho su
vig¢c cang thém phuc tap.

b) Xdc dinh phwong phdp gidi quyét vin dé: Pay chinh 1a budc tim thuat gidi
(Algorithm) t6i wu cho van dé duoc dit ra. Ngudi 1ap trinh phai tim va lya chon duoc
tir nhiéu giai phap mot giai phap tot nhat, nhirng kinh té nhat dé thuc hién. Khong chi
tim giai thuat t5t nhat ma con phai tim ngdn ngit 1ap trinh phu hop nhit dé giai quyét
van de.
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¢) Thwe hién gidi phdp: Phuong phap giai quyét van dé thuong dugc xac nhan qua
timg budc theo mot luu db. Luu do 13 cach thé hién twdng minh cac budc thuc hién
chuong trinh trong hé thdng, dong thdi nd gitp ngudi 1ap trinh dinh hudng tot khi viét
chuong trinh.

d) Viét chwong trinh: Ban than luu d di cho thay rd giai phap giai quyét van dé
theo quan diém 1ap trinh. Viéc chuyén tir luu dd sang ngdn ngit chuong trinh 13 budc
dé dang hon rat nhiéu so véi cach viét chuong trinh khong c6 luu d6. Pay chi 1a budce
cu thé hoa luu db nho tuan tu thyc hién cac 1énh, va 1a bude thuc té hoa giai phap thuc
hién van de.

e) Kiém tra va g0 roi: Sau khi cai dat viéc kiém tra tinh chinh xac 1a vo cung quan
trong. Nhiing sai sot phai dugc phat hién va hi€u chinh, déi khi 1a tr chinh thuat giai.
Viéc gd r6i chuwong trinh tirc 14 thuc hién ting budc chuong trinh, phat hién cac sai sot
an, hiéu chinh cac sai sot nay.

Pé thyc hién duoc tit cac cac budc trén ngudi 1ap trinh phai c6 k¥ thuat 1ap trinh
hoan thién dé thiét ké chuong trinh, phai c6 cac cong cu lap trinh tbt.

I1.1.10. Hé hiéu hanh cia pP8085

Céc 1énh cua pP8085 dugc thong ké trong bang I1.1

Instruction Code
Mnemonic M6 ta nhiém vu
D; D¢ Ds D4 D; D, D, D,

MOVE, LOAD, AND STORE
MOV rl, 12 0 1 D D D S S S |MoveRegister To Register
MOV M, r 0 1 1 1T 0 S S S|MoveRegister To Memory
MOV r,M 01 DD D I 1 0]|MoveRegister To Register
MVIr 0 0O D DD 1 1 0]Movelmmediate Register
MVIM 0 01 1 0 1 1 O]Movelmmediate Memory
LXIB 0 00O 0O 0O 0 0 O]LoadImmediate Register Pair B
LXID 0 001 0 0 0 1]LoadmmediateRegister Pair D
LXIH 0 01 0 0 O 0 1|LoadmmediateRegister Pair H
STAX B 0 001 0 0 1 O]StoreA indirect
STAX B 0 00O O1 0 1 O]StoreA indirect
LDAX B 0 001 0 0 1 O0]LoadA indirect
LDAX D 0 001 1 0 1 O0]LoadA indirect
STA 0 01 1 0 0 1 O] StoreA direct
LDA 0 01 1 1 0 1 O0]LoadA direct
SHLD 0 01 0 0 0 1 O]StoreH & L direct
LHLD 0 01 01 0 1 O0]LoadH & L direct
XCHG I T 1 0 1 0 1 1|ExchangeD & E.H & L Register
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STACK OPS

PUSH B 1 1 0 0 0 1 0 1 |PushRegister Pair B& Con
PUSH D 1 1 0 1 0 1 0 1 |PushRegister PairD & E on
PUSH H 1 T 1T 0 O 1 O 1 |PushRegisterPairH & L on
PUSH PSW 1 T 1 1 0 1 O 1 |PushA angFlagson stack

POP B I T 0 0 0 0 0 1 |PopRegisterPair B & C off stack
POP D I T 0 1 0 0 0 1 |PopRegisterPair D & E off stack
POP H I T 1 0 0 0 O 1 |PopRegisterPair H& L off stack
POP PSW 1 T 1T 1 0 0 O 1|PopA angFlags offstack

XTHL I T 1 0 O O 1 1 |Exchange RegisterpairH & L, too
SPHL 1 T 1 1 1 0 0 1|H&L tostack pointer

LXI SP 0 01 1 0 0 O 1 |Loadimmediatestack pointer
INX SP 0 01 1 O O 1 1 |incrementstack pointer

DCX SP 0 01 1T 1 0 1 1 |Decrementstack pointer

JUMP

JMP I 1.0 0 0 0 1 1 |Jumpuncoditional

JC I T0 1T 1 0 1 O|Jumpon carrv

JINC I T 0 I 0 O 1 O|Jumponno carrv

JZ I T0 0 1 0 1 O|Jumpon zero

INZ I T0 0 0 O I O |Jumponno zero

JP I 11 1 0 0 1 O]Jumpon positive

M I 11 1 1 0 1 O0]Jumponminus

JPE I 1T 1 0 1 0 1 O] Jumpon parity even

JPO I 11 0 0 0 1 O] Jumpon parity odd

PCHL I 11 0 I 0 0 1]|H&L toprogram counter

CALL

CALL 1 1 0 0 1 1 0 1]Calluncoditional

CcC 1 1.0 1 1 1 0 O0]Calloncarry

CNC 1 1.0 1 0 1 0 O0]Callonno carry

CZ 1 10 0 1 1 0 O0]Callonzero

CNZ I T.0 0 0 1 0 O0]|Callonnozero

CP I 1T 1 1 0 1 0 O0]|Callonpositive

Cm 1 1T 1 1 1 1 0 O]Callonminus

CPE I T 1 0 1 1 0 O0]cCallonparity even

CPO I 1T 1 0 0 1 0 O0]Callonparity odd

RETURN

RET I 10 0 1 0 0 1]Retun

RC I T 0 1T 1 0 0 O)|Returnon carry
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RNC I T 0 I 0 0 O O|Returnonno carry

RZ I T0 0 1 0 0 O|Returnon zero

RNZ I T0 0 0 0 O O|Returnonno zero

RP I T 1 1 0 0 0 O/|Returnon positive

RM 1 1 1 1 1 0 0 O0]Returnon minus

RPE I T 1T 0 1 0 0 O]Returnon parity even
RPO I T 1T 0 0 0 O O|Returnon parity odd
RESTART

RST 1 1 A A A 1 1 1]Restart
INPUT/UOTPUT

IN 1 10 1 1 0 1 1]|Input

ouT 1 10 1 0 0 1 1]Output

RIM 0 01 0 O O O O)|Readinterrupt mask
SIM 0 01 1 0 O 0O O]Set interrupt mask
INCREMENT AND DECREMENT

INR r 0 0D DD 1 0 1]|Incrementregister

DCR R 0 0D DD 1 0 T1]|Decrementregister

INR M 0 01 1 0 1 0 O]Increment Memory
DCR M 0 01 1 0 1 0 1]|DecrementMemory
INX B 0 00 0 0 0 1 1]|Increment B&C register
INX D 0 00 1 0 O 1 1]|Increment D&E register
INX H 0 01 0 0 O 1 |1]|Increment H&L register
DCX B 0 00 01 0 1 1]DecrementB&C register
DCX D 0 00 1 1 0 1 1]Decrement D&E register
DCX H 0 01 0 1 0 1 1|DecrementH&L register
ADD

ADDr I 00 0 0 S S S |Addregisterto A

ADCr I 00 0 1 S S S| Addregisterto A with carry
ADD M 1 00 0 01 1 O|AddmemorytoA
ADCM 1 00 0 1 I 1 O/|AddmemorytoA with carry
ADI 1 10 0 1 1 1 0]|AddimmediatetoA
ACI I T0 0 1 1 1 O/|Addimmediateto A with carry
DAD B 0 00 01 0 0 1]|AddB&CtoH&L

DAD D 0 00 1 1 0 0 1]|AddD&EtoH&L

DAD H 0 01 0 1 0 0 1]|AddH&LtoH&L

DAD SP 0 01 1 1 0 0 1]|AddSPtoH&L
SUBTRACT

SUB r 1 00 1 0 S S S |Subtract register from A
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SBB r 1 0 0 1 1 S S S |Subtractregister from A with
SUB M 1 00 1 0 1 1 O]Subtract memory from A
SBB M 1 00 1 1 1 1 O]Subtract memory from A with
SUI 1 1 0 1 0 1 1 O]Subtractimmediate from A
SBI 1 1 0 1 1 1 1 O0]Subtractimmediate from A with
LOGICAL

ANATr I 01 0 O S S S |Andregister with A

XRAr 1 01 0 1 S S S|Exclusive OR register with A
ORAr 1 01 1 0 S S S|ORregister with A

CMP r 1 01 1 1 S S S |Compareregister with A
ANA M 1 01 0 0 1 1 O] Andmemorywith A

XRA M 1 01 0 1 1 1 O)/|Exclusive memory with A
ORA M 1 01 1 0 1 1 O0]ORmemorywith A

CMP M 1 01 1 1 1 1 0]Comparememory with A
ANI I 11 0 0 1 1 O0]Andimmediate with A

XRI 1 1 1 0 1 1 1 O0]Exclusiveimmediate with A
ORI I 11 1 0 1 1 O0]ORimmediate with A

CPI 1 1 1 1 1 1 1 0]|Compareimmediate with A
ROTATE

RLC 0 00 0 0 1 1 1]RotateA left

RRC 0 00 0 1 I 1 1]RotateA right

RAL 0 00 1 0 I 1 1]RotateA leftthrough carry
RAR 0 00 1 1 1 1 T1]RotateA right through carry
SPECIALS

CMA 0 01 0 1 1 1 1| ComplementA

STC 0 01 1 0 1 1 1]Setcarry

CMC 0 01 1 1 1 1 1|Complementcarry

DAA 0 01 0 O 1 1 1 |DecimaladjustA
CONTROL

EI 1 1T 1 1 1 0 1 1 |Enableinterrupt

DI 1 1T 1 1 0 0 1 1 |Disableinterrupt

NOP 0 00 0 0 0 O O]|No-operation

HLT 0O 1 1 1 1 1 1 O]Halt
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I1.1.1. Mo ta chan ciua nP8086 va cac tin hi¢u

) GNDE 1 Y 40 % Vee
4 AD14 AD15
MP8?86 du:c_rcA che tao AD13L] L1 A16/53
theo cong nghé HMOS, AD12E % A17/S4
, \ A . ADI1I AL18/S5
dong vo CerDIP 40 chan. La 15, o B AT
lc?ai Vi Xu’ l}'/~cc'). }(hé nérig Xir Qgﬁg % BHE/S7
1y truc ti€p dir liéu 8 hodc 16 AD-,-E % RD
. A A N AD6 ROQ/GT, (HOLD)
bit. Vé tap lénh, uPS0s6  APe= 8086 5 ReCh. oLy
hoan toan twong thich véi — ADal] CpPU [ ] LOCK  (WR)_
o i . AD3[] 153 (0N
tap 1énh cua IAPX 86/10 va AD2] % S1 (DT/R)
vé phan cing, hoan toan QEQE % QOSO Eii‘;)
tu thich vo1 ¢4 h NMI _ Qs1 (INTA)
0‘ng .1cw VG’I cac mgic M= = 2L
ngoai vi cia cac trung tam cLx] 1 READY
8080/8085 cia Intel. onol] 20 21 {1 RESET

Hinh II.14 So dé néi chén trung tam Vi xir Iy 8086
uP8086 co thé hoat dong & mdt trong hai ché do:

- Ché d MIN: CPU tu tao ra céc tin hiéu diéu khién hoat dong cua BUS (céc chan
tir 24 dén 34).

- Ché dé MAX: CPU chi dua ra cac tin hiéu trang thai, can thém mot chip diéu
khién BUS (BUS controller 8288) va chip nay s& thong dich cac tin hiéu trang thai
thanh cac tin hiéu diéu khién BUS twong thich v&i cdu trac MULTIBUSTM, céach nay
dam bao hoat dong doc s6 liéu 6n dinh hon.

Hinh II. 11 13 so @ ni chan cua pP8086
+ AD15 — ADO: BUS don kénh dit liéu va dia chi 16 bits

+ A19 - A16/S6 - S3: 4 bits dia chi cao hodc 4 tin hi¢u trang thai hoat dong hi¢n
tai cia CPU

S4  S3 Thanh ghi dugc truy xuét..

0 0 ES
0 1 SS
1 0 CS
1 1 DS

S5 chi trang thai co ngit
S6 luon ludn bang 0

+ BHE/S7: Tin hi¢u nay két hop voi chan dia chi A0 cho chi thi cac trang thai sau:
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0 0 Mot tir d3 duoc truyén qua Di5 - Do
0 1 Mot Byte trén D15 - D8 duogc truy xuat téi mot dia chi Byte 1¢
1 0 Mot Byte trén D7 — DO dugc truy xudt t&i mot dia chi Byte chan
1 1 chua xac dinh
+ RD : Néu bang "1" dang doc bd nhd (hoic thiét bi vao/ra)
Néu bang "0" dang ghi ra bo nhd (hoic thiét bj vao/ra)

+ READY: néu bo nhé (hodc thiét bi vao/ra) can truy nhip hoan tit viéc chuyén
dir liéu dén (hodc di) chiing can phat ra tin hiéu READY ¢ mirc "1" téi chan CPU, chi
khi &y CPU méi doc s6 liéu vao hodc dua dit liéu ra.

+ INTR: CPU kiém tra trang thai chan nay sau khi thyc hién xong modi 1énh dé xét
xem cO yéu cau ngit tir phan cimg dén hay khong, néu ¢ muc "1", CPU s& chuyén
sang phuc vu ngit. Thao tac kiém tra nay c6 thé "chr" dugc nhd dung mat na che ngat.

+ TEST : Lbi vao nay ctia CPU luén ludén dugc kiém tra trong 1énh WAIT. Néu
bang "0" CPU tiép tuc thyc hién chuong trinh, néu bang "1", CPU chay cac chu trinh
gia cho t&1 khi TEST ="0".

+ NMI: Chan ngét theo suon 1én cua xung, khong che duogc.

+ RESET: Chan nhan tin hiéu tai khéi dong hé thdng. Néu co su thay doi tir "0"
1én "1" va ton tai toi thiéu trong 4 nhip déng ho thi hé théng s& tu khoi dong lai.

+ CLK: Léi vao ciia xung nhip dong ho
+ Vee: Ngudn nudi +5V
+ GND: Chén ndi dat (0V)

+ MN/MX : Khi duoc nbi véi Vee, uP8086 hoat dong & ché d6 MIN, néu ndi véi
GND, hoat dong & ché 46 MAX

+ 82, SI, S0: & ché d6 MAX, chip diéu khién BUS str dung 3 tin hiéu trang.thai
nay dé phét ra cac tin hiéu diéu khién truy xuit bo nhd va thiét bj vao ra. T6 hop co ¥
nghia nhu sau:

S2 S1 SO

0 0 0 yéucaungitcing quachan INTR dugc chip nhan
0 0 1 docthiétbivao/ra

0 1 0 Ghithiétbjvao/ra

0 1 1 CPUbitreo

I 0 O napmachuong trinh vao hang nhan lénh

1 0 1 docbdnho
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I 1 0 ghivaobdnhd
I 1 1 trang thaithy dong
+ RQ/ GT o, RQ/ GT;: Tin hiéu phuc vu vi¢e chuyén mach BUS cuc bo (Local
BUS) gifra cac don vi [am chu BUS (BUS master). BUS cuc bd 1a BUS gitra cac don
vi xtr Iy (khong phai 1a BUS ndi vé6i cac thiét bi ngoai vi). Pon vi lam chu BUS 1a
uP8086 hoic mot chip diéu khién nao d6 (vi du DMAC) hién dang nim quyén diéu
khién BUS cuc bo.
+ LOCK : néu bang "0" don vi 1am chit BUS khong nhwong quyén lam chu BUS
cuc bo

+ QS;, QS chi thi trang thai cia hang nhan 1énh trudc PQ

0 0 khong hoat dong

0 1 byte 1 cia ma toan trong PQ dugc xu ly
1 O hang doi I¢énh dugc xoa

I 1 byte 2 ciia ma toan trong PQ dugc xur ly

I1.1.2 Ciu triic Trung tim Vi xir Iy ho 80x86

Cac pP ho 80x86 duogc phat trién trén co s& cong nghé VLSI vé6i cac phan tir co
ban 1a cac transistor truong MOS c6 do tiéu hao cong suét rat nho. So do khdi chirc
ning ctia pP8086 duoc thé hién trén hinh II. 15, gdm hai thanh phan chu yéu 13 don vi
ghép néi BUS (BIU), don vi thuc hién Iénh (EU). Tét ca cac thanh ghi va dudng truyén
dwr liéu trong EU déu c6 d6 dai 16 bits. BIU thuc hién tat cac cac nhiém vu vé BUS
cho EU: thiét 1ap khau lién két voi BUS dir liéu, BUS dija chi va BUS diéu khién. Dix
lidu duoc trao doi gitta CPU véi bd nhé khi EU ¢6 yéu cau, song khong duogc truyén
tryc tiép t6i EU ma thong qua mot ving nhé RAM dung luong nho (6 bytes) dugc goi
14 hang nhdn 1énh truée (Instruction Stream Byte Quere PQ - Prefetch Quere) roi méi
dugc truyén cho hé thong diéu khién EU (Execution Ung Control System).

Khi EU dang thuc hién mot 1€nh thi BIU da tim va léy 1énh sau dit san vao PQ.
Day 14 co ché dwong ong (pipeline), mot k¥ thuat ting toc do cho CPU

K§ thuat duong 6ng st dung mot ving nhé RAM cuc
nhanh, lam ting dang ké toc d6 ctia bo Vi xtr Iy thong qua
vi€c truy tim 1€nh ttr by nhé chuong trinh thay cho sy lién
h¢ gitta CPU v6i b nhd chuong trinh. Riéng vdi bo xur ly
Pentium, c6 hai duong 6ng, mot cho cac 1énh va mat cho
cac dir liéu.

Bang sau cho ta vai thong sb k¥ thuat co ban cua cac trung tim Vi xtr Iy ho 80x86
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Do dai | Do rong | Po rong | Khong TAn sb
Loai pp thanh | BUS dia | BUS dir | gian dia .
. . <A . cuc dai
ghi chi lieu chi T
8088 16 bits |20 bits |8 bits 1 MByte |10 MHZ
8086 16 bits |20 bits |16 bits 1 Mbyte |10 MHZ
80188 16 bits |20 bits |8 bits 1 Mbyte |10 MHZ
80186 16 bits |20 bits |16 bits 1 Mbyte |10 MHZ
80286 16 bits |24 bits |l ebits |16Mbytes |16 MHZ
80386SX 32 bits |24 bits |16 bits 16Mbytes |20MHZ
80386DX 32 bits |32 bits [32bits  |4Gbytes |40 MHZ
1486 32bits |32bits |32 bits  |4Gbytes |66 MHZ
1486SX 32bits |32 bits |[32bits  |4Gbytes |25 MHZ
Pentium (Phién ban dau) |32 bits (32 bits |64 bits  |4Gbytes |66 MHZ
Memory interface MP 8086
)Y 6
5
4 Instruction
; =
ES > y! uere
cs 1 J
sS
o5 BIU - BUS
P INTERFACE
UNIT

Execution Unit
Control System

EU

EXECUTION
A AL UNIT \\ /
B8H BL Amr'\meti;
Logic Unit
CH CL
DH DL
SP
BP v
si FLAGS |« >
D!

Hinh I1.15 Cdu triic cdc khoi chire nang uP8086
I1.1.3 Hé thong thanh ghi trong cac pP80x86
C6 thé coi cac thanh ghi cta cac trung tdm Vi xt Iy nhu mot b nhé duoc dit ngay
bén trong CPU, c6 tde do truy cap cuc ky nhanh, dugc dung dé luu gilr cac dir ligu va

cac két qua tam thoi ctia cac qua trinh tinh toan, xir 1y. Cac thanh ghi trong ho
uP80x86 c6 do dai khac nhau, 16 bits véi cac trung tam 8088/86, 80188/86 va 80286,

Bo mén Ky thudt may tinh 42



Giao trinh Ky thudat Vi xir Iy

32 bits véi céc trung tam 80386/486 trd di va dugc mo ta trén Hinh I1. 13.

EU cua pP8086 co6 8 thanh ghi da nang véi tén goi 1a AH, AL, BH, BL, CH, CL,
DH, DL. Nhitng thanh ghi nay c6 thé st dung riéng r& cho viéc luu gitt cac dir liéu nhj
phan 8 bits. Ciing ¢6 thé sir dung chung thanh timg cip thanh ghi c6 tén goi 1a AX
(AH-AL), BX (BH-BL), CX (CH-CL), va DX (DH-DL) d¢ luu giit cac dit liéu nhi
phan 16 bits.

8086 — 80286 i386, i486, Pentium
15 7 0 31 16 7 Céc
AH AL AX EAX AH AL thanh
BH BL BX EBX BH BL ghi da
CH ClL cX £C cH CL néng
DH DL DX EDX DH DL
BP EBP BP Thanh
Si ESI SI hjcel
DI EDI DI rd vé
SP ESP SP chi s
csS CS Céc
DS DS thanh
SS SS ghi
ES ES doan
£S
GS
l P ) P [ l & | Con trd fenh
Thanh ghi co
{ FLAG ] EFLAG | [ FLAG -

Hinh 11.16 Cac thanh ghi trong cdc trung tam Vi xu Iy ho 80x86
1. Cac thanh ghi da nang:

Uu diém cua viée s dung céac thanh ghi nay dé Iuu gilr tam thoi cac dir liéu 1a toc
do truy cap cua CPU v6i chung nhanh hon rat nhiéu so vdi viée st dung cac 6 nho.

2. Cdc thanh ghi doan:

CPU dua ra BUS dia chi 20 bits dé quan 1y mot khong gian nhé 1Mbyte (1.048.576
Bytes) by nhé vat 1y Tuy nhién, cac thanh ghi trong CPU lai chi c6 do dai 16 bits, do
vy, khong gian nhé duoc chia thanh timg doan (segment), mdi doan dai 64kbytes, dia
chi ctia Byte déau tién duoc léy 1am dia chi dogn. Hai doan nhé ké can cach nhau tdi
thiéu 12 16 Bytes. Mdi Byte nhé trong doan s& dugc xac dinh boi dé léch (offset), tirc
1a khoang cach tinh tir Byte nhd d6 dén dau doan.

N ERREREE, ey O Dhu doan

QOffset

MGt vj tri
Mot TITTTT 1] i« nnotrong
doan < doan
nhe

64K

k [T T T T [T« OcCuidoan

B6 nho
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Hinh I1.17 Vé khdi niém dia chi doan va dia chi offsel

Nhu vy, mdi mot cip thong s bao gdm dia chi doan va do 1éch (segment offset)
s€ xac dinh dia chi logic cua mdt Byte nhé vat ly trong bo nhd. Thanh ghi doan
(Segment Register) chira 16 bits cao, thanh ghi d§ 1éch (dung thanh ghi da nang hodc
cac thanh ghi chi sb, con tré) chira 16 bit thap ciia 20 bits dja chi. Dia chi vat Iy cia
mot vi tri nhd do vay s€ duge BIU tinh theo cong thirc:

Dia chivit ly = (Segment) x 10H + (offset)

uP8086 sir dung 4 thanh ghi doan riéng biét 1a: Thanh ghi doan ma lénh CS (Code
Segment), thanh ghi doan ngdan xép SS (Stack Segment), thanh ghi doan mé réng ES
(Extra Segment) va thanh ghi doan dir liéu DS (Data Segment).

- Thanh ghi doan md lénh CS 1a thanh ghi chira dja chi bat ddu cta doan chuong
trinh hi¢n hanh trong bd nh&

- Thanh ghi doan dir liéu DS 1a thanh ghi dia chita chi bat dau cta doan chira s6
liéu hién hanh trong bg nhd, hay con goi 1a noi chira céc bién cua chuong trinh

- Thanh ghi doan ngén xép SS 1a thanh ghi dia chira chi bat dau ctia doan ngin xép
(Stack) trong bd nhd (6 nhé do thanh ghi nay chi dén con duoc goi 1a ddy ngdn
xép), noi luu giit dia chi va dir liéu khi thuc hién cac chuong trinh con, 1énh goi
chuong trinh con hodc thu tuc

- Thanh ghi doan mé réng ES 1a thanh ghi dja chira chi bat ddu cta doan chtra cac
dr liéu Chubi, xau ky tu

- Ngoai ra, trong cac trung tam 1386/1486 con c6 hai thanh ghi doan FS va GS.

Cac doan trong bd nhd c6 thé tach biét nhau, nhung ciing c6 thé gbi chdng 1én
nhau, nhung bao gid ciing cach nhau tbi thiéu 16 Bytes. Do léch 16Bytes nay thuc chét
do 4 bit thip nhét cia dia chi tir A3 trén A0 chua dugc xic dinh. Khi bo cong trong
don vi dia chi tinh dia chi vat ly dé dua ra BUS dja chi, n6 léy ndi dung thanh ghi doan
chén thém 4 s6 0000B cho 4 bits thip nhat ciia 20 bits dia chi r6i méi cong véi 16 bits
ctia phan dia chi offset. Diéu nay 1y giai cong thirc twong trung da néu trén. Phan dia
chi bat ddu ciia doan duoc luu giit trong thanh ghi doan cling thuong dugc goi 1a dia
chi co so hay dia chi nén.

4 bit Az Az Ay Ag

. . At chwa dwoc xac dinh
16 bits cao: Bja chi doan A+ Ay s
¢
T As| | [As]As Asy Ag | Ay A, {0 [0l01]0
+B?a Chf d_oan Ass A As | Ay A | As i Ag
Bia chilech (offset) 16 bits thap: Dja chiléch A5+ 4, i
Diachivétly":\w[ T TAelAsT T JAel T 1 TAlAl T [TATAT [ YA

20 bits Bia chi vatly cia 6 nhd A + Ap
Hinh II. 18 M6 ta cach tinh dia chi vat Iy cua mot vi tri nho

3. Thanh ghi co FLAG:
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Chi ¢6 9 trong sd 16 bits cua thanh ghi cd (trong cac bd vi xu Iy uP8086 -
1P80286) va 11 trong sd 32 bits. ciia thanh ghi co (trong cac bo xir 1y i1386/1486) duoc
st dung. Mi co ¢6 thé duoc 1ap (= "1") hay xo4 (="0") dé biéu thi trang thai két qua
cua mot phép xu 1y, trude do hoac trang thai hién tai caa CPU. Céac co IOP, N, R va V
lién quan dén ché do bao vé trong cac bd xur 1y 80286 va 1386/1486. Chin co con lai
gdm 6 co chi trang thai va 3 cd diéu khién.

15 8 7 1 0

LI [ JofpliiT]s]z] [Al [P] [C]

L_[N[ioPJo[DI[T[s|z] [A] [P] [C]
31 16 uP80286
L] [VIR[ [NJworjofDli[T|s[z[[A][P] [C]

Hinh I1. 19 Vi tri cdc co trong thanh ghi co cua ho Vi xu /y 80x86
Céc co trang thai gom:

- Co nho CF (cany flag) duoc lap néu mot thao tac xéy, ra hién tugng carry hoac
borrow d6i véi toan hang dich. CF c6 thé 1ap bai 1énh STC va xo4 bai 1énh CLC.

- Co chan 1é PF (parity flag) dugc lap néu két qua cua mot phép xir 1y c6 sb bit
bang "1" 12 s6 chan.

- Co mang phu AF (auxiliary flag) dugc dung cho xur 1y cac ma BCD va dugc 1ap
néu thao tac xur Iy gy hién twong carry hoic borrow cho 4 bits thap cua toan
hang

- Co zero ZF (zero flag) duoc 1ap néu két qua xtr 1y s6 liéu co két qua bang 0

- Co ddu SF (Sign flag) ddu twong tng véi MSB cua két qua phép toan, duogc lap
vo1 két qua duong va xod voi két qua am

- Co tran OF (Overflow flag) néu két qua phép toan 1a qua 16n cho toan hang dich.

Céc co diéu khién gom:

- Co huong DF (direction flag) xac dinh huéng ciia phép toan xir Iy xau, chudi ly

tw, néu duoc lap, xau, chudi s¢ duoc xir 1y tir dia chi cao t&i dia chi thép va
nguoc lai. Co dugce 1ap boi 1énh STD va xoa béng 1énh CLD

- Co ngat IF (Interupt enable flag) néu duogc 1ap, CPU s& chap nhan yéu cau ngat
cung va phuc vu ngét. Duoc lap boi 1énh STI va xoa béng lénh CLI

- Co bdy TF (Trao flag) Dimng trong g& rdi chuwong trinh (Debuger) Khong thé 1ap
hay xo04 truc tiép boi 1énh cta may.

4. Thanh ghi con tro léenh IP

Thanh ghi con tro 1énh IP (Instruction Pointer) - thanh ghi 16 bits dung dé luu g
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phﬁn offset cia dja chi 1énh ké tiép s€ dugc thuc hi¢n trong tuan tu thuc hién chuong
trinh. Két hop véi CS, IP giéng nhu thanh dém chwong trinh PC trong uP8085, mbi
1an tir 1énh duoc doc ra tir bd nhé, BIU s& thay dbi gié tri IP tuy theo d6 dai cua tir 1énh
(s6 bytes cua tir 1énh) sao cho no chi dén tir 1énh ké tiép trong bo nhé chuong trinh.
Ciing can néi thém réng khi gdp cac 1énh r€ nhanh hodc Iénh goi chuong trinh con, goi
thi tuc..., cac gia tri cia CS:IP s& thay doi dot ngdt khong theo quy luat trén. Cac gia
tri m&i cua CS:IP do ngudi 14p trinh cung cip thong qua dia chi cua cac nhan (Label)
trong chuong trinh hodc gia tri cu thé.

5. Cdc thanh ghi dir liéu

C6 4 thanh ghi dir liéu:

- Thanh ghi tich luj AX (Accummulator register) thuong dung dé luu giit cac két
qua xu ly

- Thanh ghi co so BX (Base register) thuong dung chi dia chi co s¢ (ddy) ciia mot
vung nhé trong bo nhé

- Thanh ghi dém CX (Counter register) thuong dung dé khai bao s6 1an mét thao
tac nao do phai duoc thyc hién trong cac vong lap, phép dich, phép quay..., Gia
tri ctia ndi dung thanh ghi CX s& giam di mot sau mdi thao tac

- Thanh ghi sé liéu DX. (Data register) thuong dung dé luu giit s6 liéu dung 1am
thong s chuyén giao cho mot chwong trinh. DX 13 thanh ghi duy nhat dugc dung
dé chtra dia chi ctra cac thiét bj vao/ra

6) Cdc thanh ghi con tré va chi sé
C6 2 thanh ghi con tré va 2 thanh ghi chi sé:

- Thanh ghi con tré ngdn xép SP (Stack Pointer) chira dia chi dinh ngin xép (ving
nh¢ dac bi¢t, hoat dong theo nguyén tac LIFO - Last In First Out - vao sau ra
trudce) su dung cho viéc luu gilr tam thoi cac dir 1iéu hay dia chi khi goi chuong
trinh con, khi phuc vu ngit v.v...gi4 tri ndi dung cta SP luén ludn 1 phan offset
ctia dia chi ngan xép ké tiép.

- Thanh ghi con tro co so BP (Base Pointer) c6 chiic nang chira gié tri offset tinh
tir dja chi SS nhung con dugce st dung dé truy cp dir liéu bén trong ngin xép

- Cdc thanh ghi chi s6 nguon DI va thanh ghi chi sé dich SI (Destination Index va
Source Index) dugc dung dé luu gitt cac thanh phan offset ddi v6i nhitng ving
dit liéu duogc cét trong doan dir li¢u. Hai ndi dung cta hai thanh ghi nay lién két
v6i ndi dung thanh ghi doan DS dé tao ra dia chi nguén va dia chi dich cia viung
nhd.

I1.1.4 Céc ché dd 1am viéc MIN/MAX

nP8086 co hai ché do lam viéc. ché do MIN va ché do MAX. Chan s6 33 cua
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uP8086 duoc coi nhu 1a chdn bdy (trap pin) cho pP8086 trong viéc dinh nghia ché do
lam viéc. Nhitng mach phu tr¢ can thiét cho hai ché do lam viéc khong thé thoa mén
vO1 hé théng 40 chan cua CPU loai nay, vi vay mdt s6 chan s& dam nhiém nhirng chirc
nang khac khi dugc xac dinh cho mot ché do phu thude vao cach ndi chan MN/MX .
Khi, duoc ndi véi GND (muc dién ap OV), pP8086 chuyén dbi cac chan tir 24 dén 3 1
sang ché 46 MAX. Mot mach phu diéu khién BUS 8288 sé& gidi ma céc tin hi¢u trang
thai SO, SI, S2dé tao ra cac tin hi¢u dinh thdi va céac tin hiéu diéu khién twong thich
véi cu trac MULTIBUSTM trong cac hé théng may tinh. Khi duogc ndi 1én mibrc dién
ap ngudn nudi (muc Vee +5V) ty pP8086 tao cac tin hidu diéu khién BUS trén cac
chén tir 24 dén 31 nhu duogc ghi trong ngodc & Hinh I1. 14.

I1.1.5 Phuong thirc quan ly by nhé, cac mode dia chi

a. Phuong thuc quan ly bo nho.

BUS dia chi ctia pP8086 c6 do dai 20 bits, do vay c6 thé quan 1y duge 2%° = IM 6
nhé (Mbi td hop "0" hodc "1" cua cac bit trong 20 bits dia chi xac dinh vi tri ctia mgt 6
nh¢). Vi mot 6 nhé trong hé Vi xtr 1y 1a 1 Byte, nén noi1 cach khac, khong gian nhé ma
uP8086 quan 1y dugc 1a 1Mbyte..

Céc thanh ghi ctia pP8086 chi c6 do dai 16 bits, nén néu diung mot thanh ghi dé
danh dia chi thi chi quan 1y duoc 2'° 6 nhé, tirc 1a 64KB. Dé giai quyét van dé quan 1y
IMByte, tic la 1.048.576 Bytes, uP8086 str dung BUS dia chi c6 d§ rong 20 bits
thong qua nodi dung ciia hai thanh ghi 16 bits dé danh dia chi ctia bo nhé theo phuong
thirc sau:

1048 576 Bytes

Boan FFFFH

R e

328vtes> (€= Doan 0002H
16 Bvtes > [€— __Doan 0001H
Boan 0000H

< Cuec dai 64 KBytes —>>

Hinh I1.20 Cach chia doan nho trong uP8086

Bang cach 1ap chuong trinh, khong gian dia chi dugc chia thanh cac doan
(segment) nh¢ véi kich thudce ¢ dinh 1a 64kbytes goi 1a mot don vi logic ciia by nho.
Mbi doan gém cac 0 nhd lién tiép, doc 1ap va duoc dinh vi tach roi nhau. Mdi doan
duoc nguoi 1ap trinh gan cho mot dia chi doan, 1a dia chi 6 nhd dau tién cua doan do,
con duoc goi 1a dia chi nén. Gia tri cua cac dia chi doan lién k& cach nhau téi thiéu 1a
16 Bytes. Cac doan co thé ké can, tach roi phi 1ap nhau. Bén trong doan sé& st, dung
cac gia tri léch (offset), tirc 1a khodng céch tir dia chi doan dén 6 nhé nam trong doan.
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Mot cap gia tri dia chi doan va gia tri 1éch, [segment]:[offset], dugc goi 1a dia chi
logic. Dia chi logic cho phép dinh vi chinh xac mgt Byte nh¢ trong khong gian dia chi.
Dia chi doan dugc chira trong cac thanh ghi doan, gié tri dich chuyén dugc chtra trong
cac thanh ghi da ning, con tré hodc chi sé.

Vé ban chat, thanh ghi doan chita 16 bits cao ctia 20 bits dia chi, gi4 tri dich chuyén la
16 bit thip, va sy 1éch nhau 4 bits di duoc don vi dia chi cua BIU giai quyét nhu trinh bay
trong hinh II. 18: Dich trai thanh ghi doan 4 bits (tuong duong phép nhan véi 16, cdng véi
gi4 tri dich chuyén offset trong thanh ghi da ning dé tinh dia chi vat Iy ctia 6 nhd. Cong
thirc tuong tmg phép "dich tréi va cong" c6 thé trinh bay nhu sau:

Dia chi vt ly = 10H x (segment) + (offset)

4 bhit Ay Az Ay Ag
. ) chwa duwac xac dinh
16 bltS cao: Dla chi doan A1g " A4 > AR Y

, Dia chidoan [ A | T [AplAs Ay Ag | Ay Ay10 {01019
Dia chilach (oHset) Ags A As | A; Ayl Az Ao
Dia chivatly 16 bits thép Bia chi léch A15 - A(;

Al T TAelAs] | TAel T T JAsJA T T TATAT T [A)]

20 bits Dia chi vat ly cua 6 nhé A + Ag

Hinh II. 18 MG ta cdch tinh dia chi vdt Iy cua mét vi tri nho

Thanh ghi doan 1a mot thanh ghi 16 bits c6 nhiém vu xéc
dinh doan cua 6 nh¢, con thanh ghi da nadng ciing 1a mot thanh
ghi 16 bits. Vay thanh ghi doan c6 thé dinh duoc 216 = 65.536
don vi (64K) doan nhé va mdi doan co 64kbytes. vay Vi xir Iy
uP8086 c6 thé dinh dia chi toi 64K x 64kbytes - 4Gbytes nho.

Thanh ghi doan mi CS xac dinh doan nhd chuong trinh ma 1énh ké tiép s& duoc
lay dé thyc hién, thanh ghi con tré IP chira dia chi offset cua l1énh ké tiép Cap CS:IP
tao nén dia chi logic cua 1énh.ké tiép trong tuan tu thuc hién chuong trinh. Céc tur Iénh
ctia ho 80x86 c6 thé co do dai ti 1 byte dén t6i da 13 15 bytes. Khi 1énh dugc thuc
hién, gia tri ctia con tro IP do véy s& ting 1én ding bang s Bytes cua tir 1énh. Can nhé
rang ndi dung cta thanh ghi con tr6 Iénh IP cling v&i ndi dung thanh ghi doan CS xac
dinh dia chi cua 6 nhé 1€nh tiép theo trong tuén tyu thuc hién chuong trinh.

b. Cac mode danh dia chi

1. Pinh vi thanh ghi (register addressing): Toan hang dugc truy xudt nim ngay
trong thanh ghi cua CPU.

Thi du MOV AX,BX :chuyén noi dung cta toan hang ngudn (ndi dung
cua thanh ghi) BX vao todn hang dich AX. Noi
dung thanh ghi BX van duoc giit nguyén.

2. Pinh vi tuc thoi (immediate addressing): Toan hang tic thoi 1a dit 1iéu 8 hay 16
bits nim ngay trong 1énh, ¢ thé dung 1am toan hang ngudn hay hang sb. Toan hang
tie thoi duge luu gitt ngay trong doan mé ctia bd nhd, ngay sau ma 1énh, nd dugc lay
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ra cung voi Iénh va ghi vao hang doi 1énh PQ, do vay dugc truy xuét nhanh hon so véi
truy Xuat toan hang tir bg nhd. Thi du MOV AL, 12H; nap s6 12H vao thanh ghi AL

3. Céc kiéu dinh vi bd nhd

Khac v6i hai kiéu dinh vi trén, toan hang trong doan nh¢ dit liéu dugc CPU truy
xudt qua BUS dir liéu. Biét rﬁng, dia chi vat ly cua 6 nh¢ dugc tinh tir ngi dung thanh
ghi doan va offset theo céach trinh bay trong Hinh II. 18. Gi4 tri offset ma don vi thuc
hién 1énh EU tinh cho mdt toan hang trong doan nh¢ dugc goi 1a dia chi hiéu dung EA
(effective address) cua toan hang. Pon vi thyc hién Iénh co thé tinh EA dua vao cach
mo ta dia chi trong phén toan hang nguén cua I¢énh. Ngoai gia tri truc tiép, hodc noi
dung thanh ghi co s¢ hay thanh ghi chi s0, khi can con c¢6 thé c6 mot gia tri s6 co do
dai 8 bits hay 16 bits dugc cong thém vao goi 13 gid tri dich chuyén dii (displacement).
Xem Hinh 11.21

Noi dung thanh ghi doan

sau khi da dich trai 4 bit sé

1a dia chi ciia 6 nho dau

doan: dia chi nén O nh¢ dau tién trong doan, dia chi dugc xac dinh
- > L L b&i ngi dung thanh ghi doan

> Offset, hay @6 féch clia dia chi 6 nho
ké tir dia chi nén

3 nhé c6 dia chi dugc xac E
dinh bai ngi dung thanh

ghi doan va thanh ghi A .
offset ’

|/ Vitri ciia 6 nh& duwoc xac dinh boi ndi dung thanh)

> } I ] I 1 J 1 N ghi doan va ndi dung thanh ghi offset

O nhé ¢ dia chi duoc xac .
dinh boi ndi dung thanh Displacemant, gia tri dich chuyén, tinh
ghi doan, thanh ghi offset > tl 6 nh¢ dugre chi ra bdi offset

va gia tri dich chuyén dp

Vi tri clia & nh¢ cin dwoc truy xudt. dia chi duoc )
——» I [ I [ J [ J _/ xac dinh bdi ndi dung thanh ghi doan .
ndi dung thanh ghi offset va gia tri dich chuyén

Hinh I1.2 1 M6 ta cach xac dinh dia chi vt ly cua 6 nho can truy xudt
Cu thé nhu sau:
- Pinh vi truc tiép (direct addressing): Toan hang chira dja chi 1a mot sé nam ngay
trong I¢nh. Dia chi doan hién tai nam trong thanh ghi doan DS.
Thi du MOV CX,[1435H] ;chuyén ndi dung 6 nhd c6 dia chi offset bang
1435H trong doan s6 liéu hién tai vao thanh ghi CX
- Dinh vi gian tié}) thanh ghi (register indirect): dia chi hi¢u dung EA 1a ndi dung
cua mdt trong cac thanh ghi BX, BP, SI hodc DI
Thi du MOV AX, [SI] : chuyén ndi dung ctia 6 nhé trong doan s liéu
hién tai co6 dia chi offset 1a ndi dung thanh ghi SI
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- Pinh vi co 56 (based addressing): EA 14 tong ctia ndi dung thanh ghi BX hodc BP
va gia tri dich chuyén dp néu c6
Thi du MOV [BXI + dp, AL; chuyén noi dung thanh ghi AL va 6 nhé co dia
chi offset bang tong cua ndi dung thanh ghi BX va
gia tri dich chuyén dp
- Dinh vi chi sé (indexed addressing): EA 1 tong ctia ndi dung thanh ghi SI hodc
DI va gia tri dich chuyén dp néu c6
Thi du MOV AL,[SI] + dp ;Chuyén ndi dung 6 nhé cé dia chi offset bang tong
ctia ndi dung thanh ghi SI va gia tri dich chuyén dp
vao thanh ghi AL
- Dinh vi chi s6 va co s¢ (indexed addressing): EA 1a tong ctia ndi dung cac thanh
ghi co sd, thanh ghi chi s6 va gia tri dich chuyén dp néu co
Thi du MOV AH,[BX][SI] + dp, chuyén ndi dung 6 nhé cé dia chi offset bﬁng
tong clia ndi dung thanh ghi BX, thanh ghi SI va
gia trj dich chuyén du vao thanh ghi AH
- Pinh vi chudi (string addressing): dung riéng cho xir Iy chudi. CPU sé& tu dong sir
dung céc thanh ghi chi s6 ngudn SI va thanh ghi chi s dich DI dé chi dén céc byte ké
tiép
Thi du MOVS :di chuyén chudi, ngudn tai ving nhé ¢6 dia chi dau
1a DS: SI, dich 14 viing nhé ¢6 dia chi ¢au DS: DL

CS

Nén doan ma iénh

P offset { ‘ }Qoan ma 1énh 64K
DS >
Nén doan di lidu
" o Boan dit liéu 64K
82 —_—J ES > Nén doan mé réna
os } BDoan ma réng
S8 ] == >
Nén doan ngan xép
spl_____F——» } Boan ngan xép

= < Dia chi cao

Hinh [1.22 Quan ly bg nhé theo doan (segment)

I1.1.6. Phuong thirc danh dia chi thiét bi ngoai vi

C6 hai phuong thure co ban danh dia chi thiét bi ngoai vi:

Pinh dia chi tach bi¢t (isolated I/O address): Céc tin hiéu diéu khién phai duoc
phan biét ddi véi céac thao tac ghi/doc bo nhé va ghi/doc thiét bi ngoai vi. Trong h¢ Vi
xtr Iy pP808S5, to hop céc tin hiéu RD, RW va IO/M s& dugc giai ma dé tao ra céc tin
hiéu doc ghi riéng cho bd nhé (MEMR va MEMW ) va riéng cho thiét bi ngoai vi
(/OR va 1/0W ). Pbi v6i ho 80x86, d6 1a viéc sir dung cho diéu khién BUS (BUS
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Controllel 82.88) dé giai mi t6 hop céc tin hi¢u nhip déng ho CLK, cic tin hi¢u tram
S,, S; va S, trong ché do MAX thanh cac tin hiéu MRDC , MWTC, IORC va IOWC.
Céac mach logic phu trg diéu khién truy nhap thiét bi ngoai vi trong hé Vi xir 1y c6
nhiém vu phat hién cac tin hiéu IORC va IOWC dé thuc hién cac thao tac vao/ra dir

li¢u. Mach logic nay c6 nhi¢ém vu giai ma dia chi thiét bi ngoai vi dé tao ra cac tin hiéu
cho phép truy nhap t6i thiét bi cu thé (thuong duoc goi 1a mach gidi ma dia chi thiét bi
ngogi vi). Cling can n6i thém réng dia chi thiét bi ngogi vi thuc té 1a dia chi cia mot
thanh ghi trong thiét bi ngoai vi. Nhu véy, viéc trao d6i dit liéu giita CPU va thiét bi
ngoai vi thuc chét 1a trao ddi dit liéu gitra CPU va thanh ghi trong khdng gian thiét bi
ngoai vi. Cac nP80x86 danh 16 diy dia chi thap (A15 — A0) dé quan Iy mot khong
gian 64K thiét bi ngoai vi.

Dinh dia chi tuyén tinh (Linear Addresing I/0), cling con goi 1a dinh dia chi thiét
bi ngoai vi theo ban d4 nhé (Memory-Mapped 1/0): Thanh ghi trong thiét bi ngoai vi
dugc coi nhu mot vi tri nhd trong khong gian nhé, do vay khong sir dung dén cac tin
hiéu diéu khién riéng cho viéc trao d6i dir liéu gitta CPU véi thiét bi ngoai vi, ma sir
dung hoan toan chung cho bd nhd ciing nhu cho thiét bi ngoai vi. Pdi v6i uP8085, tin
hiéu phan bét O/M khong can thiét nita, ciing nhu khong can gia mi cac to hop tin
hiéu S2,S1va S0dbi véi cac trung tam 80x86. Moi thao tac trao doi dir lieu gitra CPU
va céac thanh ghi thiét bi ngoai vi déu duogc tién hanh nhu véi mot 6 nhé trong bd nhd.

I1.1.7 Cac mach Multiplexer, mach Decoder, mach PLA

Cac mach Multiplexer, mach Decoder hay mach PLA la nhitng mach phu trg
khong thé thiéu ctia mot hé Vi xur Iy. Thong thudng, cac mach Decoder va mach PLA
(Programmable Logic Array) dugc thiét ké sin trén mot chip, duoc st dung nhiéu
trong cic mach giai ma cac tin hiéu diéu khién, giai ma dia chi ctia ving nhé hay dia
chi thiét bi ngoai vi.

- Cac mach Multiplexer (hoac Coder)

Mach Multiplexer (con goi 1a mach Coder)thuong dugce xay dung theo muc dich
st dung, c6 khi rat phirc tap. Mot trong nhitng vi du 1a mach thu nhan va ma hoa ban
phim (keyboard), dugc xay dyng trén co sd mot chip Vi xur Iy chuyén dung, bao gdm
ca phan ctng 1an chuong trinh. So d6 khéi chire ning ciia mot mach Multiplexer duoc
thé hién trén Hinh I1.17. Céc tin hiéu vao riéng ré Xy, Xa, X3... Xy, qua xu ly sé tao ra
mot to hop nhi phan dau ra {ymYym.1...Yo}. Phan chuyén d6i tir mot tin hiéu vao x; thanh
t6 hop ra {YmYm.1... Yo} duoc thuc hién nhd mach t6 hop logic hodc két hop véi phan
mém chuyén dung.
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Xo ———————p] ———————— Yo

X2 )] Mach td hop logic + F——-v—"Pp
e pichuong trinh nhan tin hiéy yo

Y1

va tao ma

Y3
-

Hinh II. 23 So d6 khéi mét mach Multiplexer (coder)

- Mach giai ma (Decoder)

Cac mach giai ma thong thuong 1/4, 1/8 dugc xay dung nhu mot chip phu tro

trong cac hé Vi xir Iy. C6 thé ké dén nhu mach giai ma 1/16 SN74154, mach giai ma

1/8 74138 v.v... Bang chan ly cua mach giai ma 1/8 nhu sau:

E; |E; |El A | A | Ao | Yo | Y| Y| Ys | Ys|Ys| Ys| Yy
r{o0;0(0 O OO0 1 1 1 1 1 1 1
110,00 0 1 I 0 1 1 1 1 1 1
Iryo0ojo0f0 1 071 I 0 1 | 1 1 1
I {000 1 1 1 1 I 0 1 1 1 1
r{o(o0o(1 0 0|1 1 1 I 0 1 1 1
110,01 0 1 1 1 1 1 1 0 1 1
1 1001 1 0|1 1 1 1 | I 0 1
I {001 1 1 1 1 1 1 1 1 I 0
O | x| x| x x x |1 1 1 1 1 1 1 1
x |1 | x| x x x |1 | 1 1 1 | 1 |
x [ x| 1| x x x |1 1 1 1 | 1 1 1

Hinh I1.25 So' d6 noi chdn mach gidi ma nhi phdn 1/8 va bang chén 1y

Az

L

)

1/8

Vce
Yo

Y4

Binary v,

De-

coder Ys3

Y4

Yx

T

thich hop.

Vi mach gidi ma nhi phan 1/8 ¢6 so dd ndi chan nhu
Hinh II. 18. Khi vi mach giai ma dugc "Enable", ung voi
t6 hop cac gia tri EsE,E; = 100, va voi bat ky t6 hop nao
cua cac gid tri A,A A déu c6 mot 16i ra co gia tri LOW.
Ung v6i 161 ra nay s€ 1a mot vi tri hodc mdt vung nhé
duoc chon, hoic mot thiét bi ngoai Vvi. DPéi voi cac vi
mach c¢6 chan CS (chip select), day 1a tin hi¢u chon vé

- Mach PLA (Programmable Logic Array)

Mach PLA thyuc chét 1a mot chip nhé ROM dugc ghi san theo mot quy luat nao d6
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theo phuong thirc giai ma mot to hop nhi phan & dau vao. C6 nghia 1a ing véi mot 6
nhd 1a mot to hop gia tri theo mot quy luat giai ma dau vao, ma dau vao ddy chinh 1a
dia chi ciia 6 nhé d6. Cac mach PLA thich hop véi nhitng noi can st dung b giai ma
v6i s6 lugng dau vao 16n hon 3.

I1.1.8 Vai nét vé lp trinh hop ngir

Hop ngir (Assembler) 12 mot cong cu rat manh dugc sir dung trong viéc phat trién
ma Iénh cta cac h¢ Vi xtr Iy va may vi tinh. Hop ngir 1a chuong trinh dich cac 1énh goi
nhd (Mnemonics) va cac ky hi¢u (symbols) thanh ma may cho cac hé vi xtr ly va may
vi tinh thyc hién. Can phan biét rang hop ngir 1a mot chuong trinh, chir khong phai 1a
mdt phan cta phan cing.

Dit li¢u vao cua hop ngit 1a tap cac Iénh goi nhd, va dir 1iéu ra cta hgp ngir chinh
la cac tap cac byte ma may nhi phan, ma thuc thi dugc danh dia chi chinh xac trong
khong gian nhé chuong trinh.

Dt li¢u vao dugc goi 1a ma ngudn (source code), dit liéu ra duoc goi 1a ma thuc thi
hodc ma dbi twong (object code). Qua trinh ma ngudn dugc dich thanh ma dbi tuong
dugc goi 1a assembly. Cong cu phan mém thyc hién qua trinh ndy goi 14 hop ngir
(assembler). Co6 thé thdy rat dé dang rang: viét mot 1énh MOV A,M dé nhé hon rat
nhiéu so véi ma hexa cua 1énh nay: 7Ey hodc ma nhi phan 01111110

Hi¢n c6 hai loai chuong trinh hop nglr dang dugc st dung rong rai: Hop ngit
thuong tri (Resident Assemblers) - duoc cai dit ngay trong hé théng, va hop ngir
chuyén ddi (Cross Assemblers) khong dugc cai dit ngay trong hé théng, ma 13 trong
mot may chii khac. M chuong trinh do may chi tao ra tir hop ngit khong thé chay
dugc trén may chu.

Ngodi ra con ton tai hai loai hop ngit khac 1a hop ngir tuyét d6i (Abssolute
Assembler), va hop ngir tai dinh vi (Relocatable Assemblers), sé dugc gidi thi€u trong
cac trinh hoc hop ngir sau nay.

I1.3 Céu tricc va tinh néng ciia mét so chip Vi xi ly hi¢n dai.

Trai qua may thap ky phét trién, cong nghé ché tao cac chip Vi xir 1y da c6 nhiing
bude tién vii bdo. DA xuét hién nhiéu kiéu cu trac chip Vi xtr Iy nhu CISC (Complete
Instruction-set Computer), RISC (Reduced Instruction- Set Computer), by xur ly scalar
hay superscalar, Vi xu ly VLIW (Very Long Instruction Word), Vi xu ly
Superpipelined, Vi xtr 1y Vector, va Vi xtt Iy biéu twong (Symbolic pP), nham dép tng
nhu ciu tao nén nhitng mdy tinh cyc manh, nhitng si€u mdy tinh, mainfram phuc vu
nhirng cong viéc tinh toan 16n hay tao ra cac may tinh xur Iy song song.

Dbi v6i ho x86, dd cb cac trung tam i486 vai cau trac RISC, tap 1énh rat gon véi
téc do xir 1y tang nhanh dang ké. D6 1a nhiing trung tam xir 1y 32 bits thuc sy. Khong
gian dia chi vat ly va khong gian bd nhd 4o dugc quan ly béi 32 bits dia chi, 1én dén
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4Gbytes. Ngoai ra, cac bd dong xur Iy toan cling duoc tich hop tao nén stitc manh dang
ké. Céc trung tdm nay di duogc str dung dé tao nén nhirng may tinh xtr Iy song song.voi
cAu trac hién dai va kha ning tinh toan 16n cho phép giai nhitng bai toan rat phuc tap.

Nam 1992, chip xir Iy Pentium MMX ra doi, trong ciu triac c6 téi hai duong dng
song song (superscalar), hai khéi s6 hoc va logic (ALU) cho phép thi hanh hai 1énh
may trong mot chu ky. BUS ndi b ctia Pentium MMX 1a BUS 64 bits va 128 bits, toc
d6 trao ddi dir liéu véi bo nhd do vy duoc nang cao dang ké. Dic biét, chip Pentium
c6 mot vung nhd goi 1a ving dém dich ré nhanh BTB (Branch Target Buffer) ddi véi
256 1énh r& nhanh méi. Pentium cling dugc tich hop mdt bd déng XU toan hoc
(Mathematical Coprocessor) véi hiéu sut rat cao nho giai thudt nhanh hon. Du 14 loai
Vi xir Iy CISC, nhung Pentium d3 ung dung giéng nhu céac loai Vi xir Iy RISC tdc do
cao: xtr Iy duong dng, cdu trac superscalar va du doan r& nhanh.

Nam 1999, chip Pentium PIII ra doi véi cu tric c6 thém 70 1énh cho truyén thong
da phuong tién, tdc d6 xung nhip da vuot qua ngudng 1 GHZ. Tiép theo d6 1a cac chip
Pentium PIV véi téc d6 cao hon han va cdu trac da phan ludng.

IBM cho biét ho dang ap dung nhitng phuong phap san xuit méi nham cho phép
thiét bi xir Iy danh cho may chu Power6 c6 thé chay nhanh gap hai lan so véi hién nay
nhung van dam bao yéu cau vé nhiét do.

Theo thong tin tir Gidam déc k¥ thuat cua IBM, ho khong chi thu nho kich ¢& cac
bong ban dan (transistor) ma con thay doi phuong thirc hoat dong cua silicon khi dit
16p cach dién phia duéi mot 16p silicon gdm khoang 500 nguyén tir.

Nhiing cai tién d6 khién Power6, san xuét theo
ong nghé 65 tim va dy dinh ra mat gitra nam 2007,
dat xung nhip t61 4 - 5 GHZ. IBM khéng dinh
Power6 s& canh tranh truc tiép voi san phdm cua
cac doi tha thu Intel, AMD va Sun Microsystems.

Ngay khi Intel gidi thi¢u cong ngh¢ 90 nm nam

2003, nguoi ta nhan thay no giy ra tinh trang that
Chip IBM Power5. (IBM) thoat nang lu:c_mg nghiém tropg hon nhitng phuong
phap san xuat trudc do, khién chip tdéa nhiét ngay
ca khi chung khong chay hét cong suat. Mot trong nhiing bién phap khac phuyc 1a tich
hop 2 161 xir 1y trén mot chip don va giam xung nhip hoat dong dé ting kha nang van
hanh cling nhu tranh rac rdi do nhiét do cao. Nguoc lai, Power6 dugc xay dung dé
hoat dong & xung nhip cao chua ting thiy nhung van tiéu thu dién ning hiéu qua.
Hién nay, Intel ciing dang nghién ciru hai k¥ thuat san xuat va thiét ké mgi nham
giam lugng dién ti€u thu trén bang mach hé thong. Phuong phap thi nhét cung cép
ngudn dién 4p cho ca CPU va bo nhd dém (ca che) con cach thar hai s& tich hop bd
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diéu hoa dién 4p trén céc transistor.
Thir tw, 21/6/2006, 10:04 GMT+7 C~JC~ IBM Phat trién chia 500 GHZ

"Big Blue" va Cong ty Georgia Tech di cung ché tao
mot chip ¢6 xung nhip cao hon 100 lan so véi ky luc cia
thiét bi x{r Iy may tinh hién nay, véi diéu kién no phai
hoat dong & nhiét 4o nghe c6 vé phi thuc té - 268,5°C.

O nhiét d6 trong phong, chip ndy van dat tbc d6 350
GHZ, twong duong 350 ty vong/gidy, nhanh hon nhiéu so
v6i thiét bi xtr Iy may tinh tai thoi diém nay (dao dong tir
1,8 GHZ dén 3.8 GHZ).

Piay 1a mot phan du an kham pha toc do tdi da cua cac chip silicon-germani
(SiGe). SiGe ciing gidng nhu cong nghé chip silicon khac nhung dugc ting cudng
nguyén t6 germani dé nang hiéu suat va giam luong dién tiéu thu. Trén 1y thuyét,
SiGe c6 thé mo rong tée d6 1én 1 terahertz (THZ), tirc mot nghin ty vong moi gidy.

Tuy nhién thém thanh phan germani dong nghia véi chi phi san xuat tim wafer
ting cao, do d6 SiGe rat kén chon thi truong. IBM d3 ban ra hang tram triéu chip nay
tir nam 1998, nhung chua thé dich ndi khi so v&i con s hang ty chip silicon méi nam
nho san lugng dién thoai di dong.

Chip SiGe hiéu suit 16n s& dugc tng dung trong cac hé théng phong thi, phuong
tién kham pha vil tru va thiét bi cam Ung tir xa.

I1.3.1 Cau triic chip Vi xir Iy Pentium

Pentium 14 loai don vi xir Iy trung tdm 32 bit va 13 loai don vi xtr 1y trung tm dau
tién su dung ky thuat ILP (Instruction Level Pararellism), k¥ thuat xi ly 1énh song
song.

Ky thudt dwong ong va ky thudt xit 1y Iénh song song ILP
Mot Iénh thuong duoc xur Iy qua nam giai doan:

1. Nhap Iénh (FI Fetch the Instruction)

2. Giai ma 1é€nh (DI Decode the Instruction)

3. Tao dia chi toan hang (GOA Generate Operand Address)
4. Nhap toan hang (FO Fetch Operands)

5. Thyc hién 1énh (EI Execute Instruction)

Véi ki thuat xir 1y 1énh théng thuong, don vi xir 1y trung tim phai tuan tu thyc
hién xong tat ca cac giai doan thyc hién mot 1€nh, thuong 1a sau 5 chu ky may, roi méi
chuyén sang nhap va thuc hién 1énh tiép theo. D& tang tdc do xir 1y 1énh ma khong nhat
thiét phai ting tan sd nhip ctia may, nguoi ta sit dung cac ky thuat khac nhu k§y thuat
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xtr 1y 1énh kiéu duong 6ng (Pipeline) va k¥ thuat xir 1y 1énh song song (ILP).
o Ky thuat xir 1y 1énh kiéu dudng dng (Pipeline)

K¥ thuat xir 1y 1énh kiéu duong dng duogc sir dung trong cac don vi xir 1y trung tim
tur doi don vi xtr ly trung tam Intel 8086.

Chu ky may
1 2 3 4 5 6 7 8 9
Fl DI GOA |FO El
FI DI GOA |FO El
Fi DI GOA |FO El
Fi DI GOA |FO El
Fl' DI GOA |FO El

Puong 6ng twong ty nhu ddy chuyén san xuit nhiéu cong doan. O diy chuyén san
xudt, moi cong doan thuc hi¢én mot thao tac san xuét. San phém duoc duoc chuyén va
hinh thanh dan sau mdi cong doan san xuét, cho dén khi dugc hoan thanh & cong doan
cudi cung. Trong k¥ thuat xur ly 1énh theo kiéu duong 6ng, viéc thyc hién Iénh cling
dugc thuc hién qua 5 thao tac, mdi thao tac duoc thuc hién trong mot giai doan, giai
doan no tiép sau giai doan kia, cho dén khi thuc hién song 1énh. V&1 mot duong 6ng 5-
giai doan, tai mdi chu ky may c6 5 bd dit liéu thudc 5 giai doan xir Iy duge giri vao
duong dng va 5 thao tac duoc thuc hién ddng thoi, nhd vy ma sau mdi chu ky may lai
c6 mot 1énh dugc hoan thanh va mdt 1énh méi duge nhap. Ky thuat duong 6ng %!
duong dng 5-giai doan cho phép ting toc do thuc hién 1énh 1én gap 5 1an. Ky thuat ILP
(xtr ly 1énh song song)

K¥ thuat ILP 14 k¥ thuét thiét ké don vi xir 1y trung tAm va chuong trinh dich nham
lam tang toc d6 cac thao tac mdy (nhu ghi-doc bo nhd) va thuc hién cac phép tinh.
Trong cac ky thuat ILP c6 k¥ thuat superscalar, trong d6 tai mot chu ky may nhiéu
1énh dugc nhap va duoc thuc hién déng thoi trén nhiéu duodng éng khac nhau.

Pentium 13 loai don vi xir Iy trung tim dugc thiét ké theo ky thuét superscalar,
trong d6 hai 1énh dugc nhap va giai ma dong thoi. Pentium c6 hai duong dng thuc hién
1énh song song U va V. Qua trinh thyc hién Iénh dugc mo ta nhu sau:
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Chu ky may__1 2 3 4 5 6 7
Fi DI GOA EQ El
GOA EQ El
Al DI GOA FQ Et
GOA EQ El
Fl oI GOA £Q El
GOA FO El

Cau truc cua Pentium

< v
ﬁ Cache (énh
8kbyte
Dw bao ré I
nhanh Gidi ma
] énh
i1
————>»  PponvididukhiénCU  [e———
Y
= PonviBUS | ‘ Tao dja chi Taodiachi | o
todn hang kénh. | todn hang kénh Bon vj xi? ly déu
phay déng
BUS » . : 14 Cac
32bit dja chi ——%| cic “““z‘ S |__thanh gni
4
' 4
ALU ALU
kénh U kénh V
L Cache dir liéu
3 8kbyte P
)

Hinh II. 26 Céu tric trung tam Vi xir I Pentium

Pentium 14 don vi xtr 1y trung tam loai 32bit va 1a don vi xtr 1y trung tam loai CISC
(Complex Instruction Sét Computer) véi dic diém: hé 1énh phirc tap, nhiéu kiéu xéc
dinh dia chi, nhiéu khuén dang 1énh va nhiéu kich thuéc 1énh khac nhau.

Pentium c6 BUS dia chi trong va ngoai 32 bit, BUS dit li¢u trong va ngoai 64 bit.
Pentium c¢6 hai cache 8 Kbyte ddc 1ap: mot cache 8 Kbyte 2 Céng danh cho dir liéu va
mot cache 8 Kbyte chira 1énh. Pentium c6 hai duong 6ng thuc hién 1énh song song U
va 'V, va 2 don vi s hoc-logic ALU. Pentium c6 mot duong 6ng riéng thyc hién cac
1énh dau phay dong va mot bo dong xur Iy dau phay dong FPU duge tich hop trong
chip.

Pentium c6 cac thanh ghi sau:

Céc thanh ghi hé thong:

- Céac thanh ghi diéu khién 32 bit: CR0, CR1, CR2, CR3

- Céc thanh ghi hé théng quan 1y bd nhé:

GDTR: Thanh ghi bang mo ta toan cuc (Global Descriptor Table Register)
LDTR: Thanh ghi bang mo6 ta cuc bd (Local Descriptor Table Register)
IDTR: Thanh ghi bang mé ta ngét (Interrupt Descriptor Table Register)
TR: Thanh ghi nhi¢ém vu (Task Register)
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- Céac thanh ghi doan 16 bit:

CS
DS
ES
SsS
FS
L GS

Céc thanh ghi da nang 32 bit :

31 16 15

AH AX) AL

BH (B8 BL

CH (CX) CL

DH DXy DL

31 16 15 0

Si

DI

BP

Sp

Giao trinh Ky thudat Vi xir Iy

EAX
EBX
ECX
EDX

ESI
EDI
EBP
ESP

Con tro [énh EIP va thanh ghi ¢ EFLAGS 32 bit :

31 16_15 0

P

FLAGS

EIP
EFLAGS

Hink 1127 Cadc thanh ghi va cdu tritc bén trong trung tdm Vi xur Iy Pentium
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-2 32
Memory
instruction Cache Management Data Cache
Unit
Ar 4 4 Ar
128
Instr. Address Data Address A
EP_Instruction Cache
Core Instruction , 3 Data
N 9
64 32 2 4y 32
A b Y Y A
i/ RISC Floating Point
<4~ BUS Control Unit Integer Unit Control Unit
Core Register FP Register
644 64 A 64
Destination
Source 1 =
Source 2 = ~
| Ki
Kr
A X Y N \4
3 Y A
Pipeline
Multiplier
Unit

11.3.2 CAu tric RISC, CISC
RISC: (Reduced Instruction-set Computer)

CISC: (Complete Instruction-set Computer)

-, Main Memory

bW -

T:E Registers

~ EXSCUOON
Unit

SOURCE: ARSTECHNICA
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Cach don gian nhat dé c6 thé khao sat nhitng vu nhuoc diém cua kién trac TUSC 1a
so sanh viéc thue hién mot phép toan ddi voi loai kién tric CISC trude ddy. Gia sir ta
phai thuc hién mot 1énh nhan hai todn hang dugc luu gittr trong bd nho.

Hinh II.... mé ta to chtrc ciia mot may tinh. BO nhd dugce tao tir cac 6 nho tu 1: 1
(hang 1: cot 1) dén 6:4 (hang 6: cot 4). Khéi thuc hién 1énh c6 nhiém vu thuc hién céac
1énh tinh toan x (nhan),: (chia), + (cong) va - (trir). TAt nhién, khdi thuc hién tinh toan
chi ¢6 thé 1am viéc véi cac dit lidu (toan hang) da dugc chira san & mot trong cac thanh
ghi A, B, C, D, E hodc F. Gia st ta phai tim tich 2 s6, sO thir nhat duoc chira & 6 2:3 va
sO thir hai 6 6 5:2, két qua s& duoc luu lai vao 6 2:3. Bay gio ta sé tiép can cach giai
quyét van dé trén hai loai CPU, CISC va RISC.

Trén CPU CISC: uu tién hang dau cua loai CPU nay la hoan thién mdt cong viéc
v6i it 1énh nhat c6 thé. Diéu nay cé thé thuc hién nhd vao viéc xay dung mot phan
ctng CPU c6 kha ning hiéu duoc va thiee hién dwoc mot chudi cac tac nghiép. Trong
truong hop cu thé nay, CISC s€ c6 mdt Iénh x4c dinh duy nhat, tam goi la MULT, ma
khi thuc hi¢n, 1énh s€ nap hai gia tri toan hang vao 2 thanh ghi sau d6 thuc hién phép
nhan r6i ghi két qua vao mot thanh ghi twong tmg. Nhu vay cong viée sé& dugc thé hién
bé’mg mot 1énh nhu sau:

MULT 2:3,5:2

Lénh MULT la mdt 1énh hoan thién (complex). Lénh lam viéc truc tiép trén bang
nhé clia may tinh, chir khong can ngudi lap trinh phai dung 1énh goi hay nap ndi dung,
ghi ndi dung vao 6 nhd. Lénh rat gin v6i ngdn ngir bac cao. Gia st ta goi "a" 1a gia tri
cua todn hang trong 6 nhé 2:3 va "b" la gia tri toan hang trong 6 nhd 5:2, thi Iénh
tuong tng trong ngdn ngit C 1a "a = g * b” wu diém 16n nhat cta hé théng CISC la
chuong trinh dich phai lam rat it viéc khi dich mot chuong trinh, hay mot 1€nh cua
ngdn ngit bac cao sang ngdn ngit may. Vi do dai ciia ma 1énh rit nho, nén hé théng
cling can it RAM hon dé ghi nhé 1énh. Di nhién, viéc thiét ké cdu trac loai CISC dic
biét s& phai tich hop cac 1énh hoan thién bang phan cing.

Trén CPU RISC: Céac CPU loai RISC chi st dung cac I¢nh (Instruction) cé thé
thuc hién dugc trong mgt chu ky xung nhip. Nhu vay 1énh MULT dugc mo ta ¢ phﬁn
trén phai dugc chia thanh 3 1énh nho hon. “LOAD” chuyén dit liéu (toan hang) tir 6
nhé vao thanh ghi; “PROD" thuc hién phép nhan hai todn hang dugc luu gilr trong céac
thanh ghi, va 1énh "STORE" s& thuc hién viéc chuyén két qua tinh toan ghi vao 6 nhd.
Pé thuc hién duge phép nhan hai todn hang, nguoi 1ap trinh phai ma hoé thanh 4 1énh
nhu sau: LOAD A, 2:3

LOAD B, 5:2

PROD A, B

STORE 2:3, A
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C6 thé thay rang véi cau triic RISC, khong thuan loi 1am cho hoan thanh phép toan
nhén hai s vi phai viét nhiéu dong 1énh hon, can nhiéu RAM hon dé luu gilr cac 1énh
muirc assembly. Chuong trinh dich ciing phai phuc hién nhiéu viéc hon dé chuyén doi
cac 1énh cta ngdn ngit bac cao sang md may. Thé nhung, chién lugc RISC d3 mang
dén nhiéu thuan loi quan trong. Vi mdi 1énh chi can mét chu ky xung nhip dé thuc
hién, toan by chuong trinh ciing s€ chi can s6 chu ky xung nhip nhu khi thuc hién Iénh
MULT & hé théng CISC. Nhung kién tric RISC véi hé 1énh rat gon can it linh kién va
khong gian cho mach tich hop, bo qua duoc cac thanh ghi da ning. Hon nita, mdi 1énh
chi thyc thi trong mot chu ky xung nhip nén viéc t6 chirc duong 6ng ciing don gian
hon nhiéu.

Viéc tach 1énh "LOAD" va lénh "STORE" di don gian hoa dang ké khéi luong
cong viéc CPU phai thyc hi¢n. Sau khi thuc hién 1énh MULT & cAu trac CISC CPU tu
dong x04 ndi dung cac thanh ghi. Néu mot toan hang nao d6 con tap tuc duoc sir dung
cho 1énh tiép theo, CPU phai nap lai. O céu tric RISC, noi dung cua toan hang van
dugc gitr lai cho dén khi mot gia tri mdi dugc nap vao.

Cubi cung, dé so sanh mdt cach toan dién hon, cong thuc sau duge dung dé danh
gi4 kha nang tinh toan, xtr 1y cta cac loai CPU:

time time cycles instructions

program ~ cycle * Tnstruction ¥ program

CISC cb gang giam sd 1énh trong mot chuong trinh, hy sinh s6 chu ky thuc hién
mot 1énh trong khi RISC theo chién lugc nguoc lai.

Mot sb thong tin tha vi cho ddc gid: Chi cac chip ho x86 van trung thanh véi kién
trac CISC, di nhién khong duoc théng dung lim vi nhitng 1y do khac: Trudc hét do su
phat trién vii bdo cta cong nghé tich hop mach, trong céng nghé san xuat linh kién
dién tir. Sy giam gid dén muc kho hiéu ciia bd nhd RAM ciing 1am dao 16n cach nhin
nhan nhitng nhuoc diém cia cac CPU theo kién trac RISC. Gia IMbyte RAM nim
1977 1a khoang 5000USD, nhung dén nim 1994 1a khoang 6USD, con tai thoi diém
nay (2005) la khoang hon 0,2 USD! Cong nghé chuong trinh dich (compiler
technology) cling tré nén hoan thi¢n hon nén CPU loai RISC cung véi bd nhd RAM
dung luong 16n va cong nghé phan mém da tré thanh 1y tudong hon nhiéu dbi véi cac
hang san xuat may tinh.

I1.3.3 Quan ly b§ nh&

Dia chi (address) 1a phuong thirc duy nhat dé “xac dinh vi tri (location)” ctia mot 6
nh& trong "khong gian dia chi” (address space).
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Dia chi dugc thé hién béng mot s

address memory nguyén nhi phan khong dau va dugc luu
BxFFFFFFFE gilt trong cac thanh ghi chuyén dung va
OxFFFFFFFE thanh ghi da ning v4i nhing ky thuét
BxFFFFFFFD A . , S SRR T
w hoan thién. Pia chi dugc giai ma. bang

phan cing dé truy xuit dén mot vi tri

‘ nhé trong céc khdi nh& vat 1y, vi du bd
Bx7AE4674B location Ox7 AE4074B nho’, RAM hOé,C ROM hay tI‘OIlg mét

nguon nhd dugc ban d6 hoa (memory

mapped resource).

W Hinh bén biéu dién cach nhin tong
"] 2 . " A . . ” \ .
2x@8a8802 quat ve dia chi, khong gian dia chi va vi
Vx0BVYEED1

2x 20986080

tri nhé trong kién tric may tinh 32 bit.

Co thé théy dia chi nhu 1a mét con tro

(pointer), mdt sé nguyén nhi phan tham

chiéu dén mot dbi tuong hay mot vi tri
nhd (6 nhé). Di nhién, dé tao ra dugc mot con tro, cac ki thuat nhu phan doan
(segment), st dung do 1éch (offset) va gia tri dich chuyén (displacement) dugc sir dung
va duogc tao nho don vi giao dién BUS (BIU) trong cac CPU.

Khong gian dia chi 1a tap tat ca cac dia chi, ciing c6 thé hinh dung nhu 14 mot ham
riéng tham chiéu dén cac 6 nhd. Thong thudng, dia chi bat dau tir 0 (zero) cho dén 2N-
1, trong d6 N 1a d6 rdng cua BUS dia chi (1 6, 20, 24, 32 hodac 64). Khong gian nay co
thé khong chinh xac vé6i kién tric phan doan. Trong cac hé théng hién dai, phan 16n
khong gian dia chi c6 thé duoc dit trit nho kién trac cta hé diéu hanh, hoic tam thoi
khong duoc ban dd hoa. Nhitng van dé lién quan doc gia co thé tim thay trong cac tai
lidu vé khong gian bd nhé 4o va khong gian bo nhd vt 1y.

11.3.4 B§ nhé cache

Cache 13 co ché nhé téc dd cao dic biét. Cache co thé sir dung nhu mét vung nhd
dir trtr trong bd nhé chinh nhung véi nhitng chip nhd tbc d6 cao. Co hai loai bd nhé
cache duogc sur dung chung trong may PC, memory cachtng va disk caching.

Memory cache con dugc goi by nhd cache hay RAM cache, st dung RAM anh
(SRAM) tdc d6 cao. Rat hidu qua vi nhiéu chuong trinh truy nhap cac dir liéu hodc
lénh thong qua ving nhé nay. Bang cach luu giit dit liéu va Iénh trong cache, toc do
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truy nhap by nhé dugc nang cao. Ciing c6 mot loai memory cache dugce tich hop truc
tiép trong CPU nhu ¢ cac CPU 80486 (8KB), ¢ Pentium 13 16KB. Ching duoc goi 1a
cache noi bo (internal cache), hay cache mirc 1 (Li). Cac PC con hd trg cache ngoai
(External cache), con goi la cache L2, 1a bo nhd dugc dung trung gian gitta CPU va bo
nhd chinh DRAM.

Disk cache 1am viéc giéng nhu nguyén 1y cia cache nh¢, nhung thay vi sir dung
SRAM, cache da st dung DRAM nhu bd nhé chinh. Phan 16n dir liéu duoc truy Xuét
tir da duge luu giit trong cac ving nhé dém. Mdi khi chuong trinh truy xuét da, thong
thuong nod kiém tra xem, cac dir liéu do di duge luu vao vung cache dia hay chua.
cache di dong vai tro rit quan trong trong viéc ning cao tdc do truy xuat, vi truy xut
mot byte dit liéu trong RAM c6 thé ndi nhanh hon gip ngan lan truy xuit mot byte dit
lidu tir cac 6 dia. Khi dit liéu duoc tim thiy trong bd nhd cache, tic 1a cache hit, va
hiéu suat cua cache dugc danh gia bang hit rate. Hau hét cac hé thong cache déu sir
dung k¥ thuat smart caching, c6 nghia 13 hé.thong ludn ludn ghi nhan mot s6 loai di
li¢u thuong dugc sir dung nhét. Chién luoc x4c dinh cac thong tin nao dugc luu git
vao trong bo nh¢ cache 1a van dé duoc dic biét quan tam trong khoa hoc may tinh.

11.4 Single-chip Microcomputer uC8051

11.4.1 Tong quan

Ngoai cac trung tim vi xtr Iy ho x86, Intel con thiét ké va san xuét cac trung tAm
Vi xtr 1y chuyén dung phuc vu cac myc dich do luong va diéu khién tu dong, phuc vu
céc tng dung don gian nhung rat phd bién khac. Cac chip Vi xir 1y loai nay da vuot ra
ngoai khuon khd cta mot trung tam Vi xir Iy don thudn, tré thanh moét Vi may tinh
(Microcomputer). Ciing c6 thé nhin nhan rang, cac trung tdm Vi xt 1y ho nay 1a mot Vi
mdy tinh thuc thu, néu nhin nhan chip nay theo quan diém kién tric cua 6ng to may
tinh Von Neumann: Chip dugc trang bi thém b0 nhd chuong trinh (ROM hodc

EPROM) va b0 nh¢ dir li€u, cling nhu cac cong vao/ra noi tiép, vao/ra song song.

MCS-51 14 ho vi diéu khién cua Intel®. Cac nha sin xuat khac nhu Siemens,
Advanced Micro Device, Fujitsu va Philip duoc cAp phép lam cic nha cung cp cac
chip cia ho MCS -51.

Vi mach chi yéu cta ho MCS - 51 1a chip nC8051, linh kién dau tién cua ho nay
duoc dua ra thi trudng. Chip nC8051 ¢6 cac dic trung dugc tom tit nhu sau:

0 4 KB ROM va 128 byte RAM
0 4 port 8- bit, 32 161 vao/ra
2 b6 dinh thoi 16 bit

Mach giao tiép nbi tiép

O O O

Khong gian nhé chuong trinh (mé rong) ngoai 64K
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0 Khong gian nh¢ dir li¢u ngoai 64K

0 BO xtr 1y bit (thao tac trén cac bit riéng r¢)
0 210 vi tri bit nhé duoc dinh dia chi

O Nhan chia trong thoi gian 4ps.

Cac thanh vién khac cta ho MCS-51 ¢6 cac t6 hgp ROM (EPROM), RAM trén
chip khac nhau hodc c6 thém bo dinh thoi thtr ba. Mmoi mot chip ctia ho MCS -51 déu
c¢6 phién ban CMOS tiéu thu cong suit thap.

Du6i ddy 1a thong s6 co ban ciia mot s6 pC ho MCS-51:

- 0 fof’n”};fm .| Bonhsdi | Cicbgnho
P ong I liéu trén chip | dinh thoi
trén chip
8051 4 K ROM 128 byte 2
8031 0K 128 byte 2
8751 4 K EPROM 128 byte 2
8052 8 KROM 256 byte 3
8032 0K 256 byte 3
8752 8 K EPROM 256 byte 3
INT?™
e
Time2 (8032/8052) uC-8051
§ Iiig:;ﬂo 128bytes (3;;2/?0%2) v i ok
E ' rSenal port (80:2’9%52) Timer1 : -
: - ROM i
E Interrupt controt 128 bytes Oﬁggg” Timer 0 4—5—-—- TO
: Other registers RAM 4K-8051 ;
'; cPU < l T T 5
' ] 3
: i/ li AN !
! Oscillator Bus control 1/O Port Serial Port 2
’. Y
4
— ry L > AE TXD*  RXD
P1 P3
- RSP L— PN
Address/data

Hinh I1.27: So' d6 khéi cua chip 8051
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Port 0 (cac chan tir 32 dén 39) co hai

cong dung. Trong céc thiét ké to1 thi€u. port prol] 1 U e
0 duoc st dung lam nhi¢m vu vao/ra. Trong PHE % P0.0 ADO
. A 1 K 14 f 1A . \- P12 P01 ADI
cac thiét ké 16n hon c6 bd nhé ngoai. port 0 p1.3] ] P02 AD2
tr thanh bus dia chi va bus dit liéu don P14l P03 AD3
: P15 | 1 P04 AD4
kénh. P16l | 1po.s ADs
P17 | 1 P06 AD6
Port 1 chi c6 mot cong dung 1a vao/ra RSTL P07 AD7
tc chan tir 1 dén 8). va dine di eiao tid p37 rool] C8051 OEa
(c4c chan én 8). va dung da giao ti€p  p3;¢ Tkl &G
voi céac thiét bi ngoai vi hOoac lam cong P35 INTOL] L] PSEN
) e P34 INTIL [ 1 P27 Als
vao/ra hoac lam cac 1061 vao cho mach anh  p33 TOE I pae Ald
o P32 T P25 Al3
thoi thr ba. o3 w__RE M bas AL
. A s x . 1..: P30  RD P23 All
Port 2 (céc chan tur 21 dén 28) c6 hai XTALZL o AR
cong dung. hoac lam nhi¢ém vu vao/ra hoac xTALIC] 1 p21 A9
vssL] 20 21 [l p20 A8

la byte dia chi cao cua bus dia chi 16-bit
cho cac that k& ¢6 bo nhé chuong trinh Hinh I1.28. Sor d6 khoi chan chip nC8051

ngoai hodc cac thiét ké c6 nhiéu hon 256 byte bo nhd dir liéu ngoai Port 3 (cac chan ti 10
dén 17) c6 hai cong dung. Khi khong hoat dong vao/ra, cac chan cta port 3 ¢6 nhau chirc

nang riéng mdi chan c6 chirc ning riéng lién quan dén cac dic trung cu thé ciia 8051)

I1.4.2 M ta cau triic va chirc niing

Hinh I1.28 cho ta so d6 chan cta chip 8051. Chirc ning tom tit cua ting chan nhu
sau. 32 trong sd 40 chdn cta 8051 c6 cong dung vao ra, tuy nhién 24 trong 32 dudng
ndy c6 hai muc,dich, mdi duong co thé hoat dong vao/ra hoac hoat dong nhu mdt
duong diéu khién hodc nhu mot duong dia chuén liéu ctia bus dia chuan liéu don kénh.

32 chan néu trén hinh thanh 4 port 8-bit. Véi céac thiét ké yéu cau tbi thiéu bo nhd
ngoai hodc cac thanh phan bén ngoai khéc ta co thé st dung port nay lam nhiém vu
vao/ra. 8 dudng cho mdi port co thé dugc xir Iy nhu mot don vi giao tiép song song
v6i cac thiét bi ngoai vi.

+ Port 0

Port 0 (cac chan tir 32 dén 39) c¢6 hai cong dung. Trong cac thiét ké tdi thiéu, port
0 dugc sur dung lam nhiém vu vao/ra. Trong céc thiét ké 16n hon c6 bd nhé ngoai, port
0 trd thanh bus dia chi va bus dit liéu don kénh.

+ Port 1

Port 1 chi c6 mot cong dung 1a vao/ra (cac chan tir 1 dén 8), va dung dé giao tiép
voi cac thiét bi ngoai vi hodc 1am duong vao/ra hodc 1am cac 16i vao cho mach dinh
thoi thu ba.

+ Port 2

Port 2 (cac chan tu 21 dén 28) c6 hai cong dung, hoac lam nhi¢ém vu vao/ra hodc 1a
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byte dia chi cao cila bus dia chi 16-bit cho cac thiét ké c6 bd nhé chuong trinh ngoai
hoic cac thiét ké co nhiéu hon 256 byte bo nhé dit liéu ngoai.

+ Port 3

port 3 (cac chan tir 10 dén 17) c6 hai cong dung. Khi khong hoat dong vao/ra, cac
chan cua port 3 ¢6 nhidu chiic nang riéng (mdi chan c6 chirc nang riéng lién quan dén
cac dic trung cu thé cia 8051).

+ Chdn cho phép truy nhdp bé nhé chwong trinh PSEN 8051 cung cip cho ta 4 tin
hiéu diéu khién bus. Tin hiéu PSEN (Program store enable) 1a tin hiéu ra trén chan 29.
Day 14 tin hidu diéu khién cho phép ta truy xuat bd nhd chuong trinh ngoai, chan nay
thudong ndi véi chan cho phép ra OE (output enable) cia EROM (hoic ROM), cho
phép doc cac byte I¢nh.

Tin hiéu PSEN ¢ logic 0 trong sudt thoi gian tim nap 1énh (Instruction Fetch). Céac
ma nhi phan ctia chuong trinh hay opcode (ma thao tac) dugc doc tr EPROM, qua bus
dit liéu va duoc chdt vao thanh ghi 1énh IR cua 8051 dé duge giai ma.

Khi thyc thi mét chuong trinh chita & ROM ndi, PSEN duoc duy tri ¢ logic khong
tich cuc (logic 1).

+ Chén cho phép chot dia chi ALE

8051 str dung chan 30, chan cho phép chdt dia chi ALE (address latch enable) dé
giai don kénh (demultiplexing) bus dit liéu va bus dia chi. Khi port 0 dugc st dung
lam bus dia chuan liéu don kénh, chan ALE dua ra tin hiéu dé chdt dia chi (byte thap
cta dia chi 16-bit) vio mot thanh ghi ngoai trong subt 1/2 dau cta chu ky bd nhd
(memory cycle). Sau khi diéu nay di duoc thuc hién cac chin cta port 0 s& vao/ra dit
liéu hop 18 trong sudt 1/2 thir hai ctia chu ky bo nhé.

+ Chén truy xudt ngoai EA

Lbi vao nay (31 chan) c6 thé ndi duogc véi 5V (logic 1) hodc ndi voi GND (logic
0). Néu chan nay ndi 1én 5V, 8051/8052 thuc thi chuong trinh trong ROM ndi
(Chuong trinh nhé hon 4K/8K). Néu chan nay ndi voi GND (chan PSEN ¢ logic 0),
chuong trinh can thyc thi chita & bo nhé ngoai. Pbi véi 8031/8032 chan EA phai & 1
giuc 0 vi chiing khong c¢6 bd nhé ¢ huong trinh trén chip. Néu chan EA ¢ logic 0 d6i
vt 8051/8052, ROM noi ¢ bén trong chip duge v 6 hi¢u hoa va chuong trinh thuc thi
chtra & E PROM bén ngoai.

Céc phién ban EPROM ctia 8051 con sir dung chan EA 1am chan nhan dién ap cap
dién 2 1 V cho viéc 1ap trinh EPROM noi.

+ Chdn RESET (RST)

Lbi vao RST (chan 9) 13 161 vao tai khoi dong (master reset) ctia 8051 dung dé thiét
lap trang thai ban dau cho.hé thong hay goi tat 1a reset hé thong. Khi 16i nay duoc treo
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& logic 1 t6i thiéu hai chu ky mdy, cac thanh ghi bén trong ctia 8051 dugc nap cac gia
tri thich hop cho viéc khdi dong lai hé théng.

+ Cac chin XTALI&XTAL?2

Mach dao dong bén trong chip 8051 dugc ghép voi thach anh bén ngoai ¢ hai chan
XTAL 1 va XTAL2 (chan 18 va 19). Tan s6 danh dinh cta thach anh 1a 12MHZ cho
hau hét cac chip ctia ho MCS-51 (Riéng 80C3 IBH-1 sir dung thach anh 16MHZ bén
trong, mach dao dong trong chip khong can thach anh bén ngoai). Mot ngudn xung
clock TTL c6 thé dugc ndi v6i chan XTALI va XTAL2.

8051
TTL 19
Oscillator XTAL 1
741504
U XTAL 2

Hinh 2.30 8051 ghép 16t mach dao dong TTI bén ngoai

+ Cau truc cua Port vao/ra.

8051 internal bus

Read
latch

Puli-up
Port

’ pin
D Q
Port .

latch

\
- Read
Internal @ pin

Write
o latch

Open drain output for Port 0 when operating as an /O port

Hinh II. 31 Cdu triic ciia port vdo ra

8051 internal bus: Bus ndi ciia | Read pin: chan port
8051 Read latch: bd chot phuc | Port latch: B6 chét cua port )
vu doc internal pull up: Mach Write to latch: Ghi vao b6 chot

pull-up

So dd mach dién bén trong cua port vao/ra dugc v€ don gian nhu hinh 11.23, viéc
ghi dén 1 chan cta Port s& nap dir li¢u vao bo chdt cua port, 16i ra Q cuabd chét diéu
khién mot Transistor truong va Transistor nay ndi voi chan cua port. Kha nang fanout
ctia cac port 1, 2 va 3 1a 4. Tai vi mach TTL loai Schottky cong suit thap (LS) con cua
port 0 1a 8 tai loai LS.
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Ta théy c6 2 kha nang: “doc bo chot" va "doc chadn port". Cac I¢nh yéu cau thao
tac doc-sura-ghi doc bo chdt dé tranh nham 1an muc dién ap do su kién dong tai tang.
Cac 1énh nhap 1 bit cua port (nhu MOV C,P 1. 5) doc chan port. Trong truong hop
nay bo chdt ctia port phai chira 1 néu khong transistor FET s& dugc kich bao hoa va
diéu nay kich 16i ra dudi mirc thap.

+ T6 chirc bg nhé.

Hau hét cac bo vi xt Iy (CPU) déu c6 khong gian nhd chung cho dit liéu va
chuong trinh, cac chuong trinh dugc luu trén dia va nap vao RAM dé thuc thi vay thi
c4 hai dir liéu va chuong trinh déu luu trt trong RAM.

Céc chip vi diéu khién hiém khi duoc sir dung gidng nhu cac CPU trong cac hé
may tinh, thay vao d6 chung dugc 1am thanh phan trung tim trong céc thiét ké hudng
diéu khién, trong d6 c6 c6 bd nhé dung luong gidi han, khong c6 6 da va hé diéu hanh.
Chuong trinh diéu khién thuong tra trong ROM.

8051 c6 khong gian va bd nhd riéng cho chwong trinh va dir liéu déu dat & bén
trong chip, ta ¢6 thé mé rong bd nhé chuong trinh va bd nhé dir lidu bang cach sir
dung cac chip nhd bén ngoai v6i dung luong tdi da 13 64K cho bd nhé chuong trinh
(hay bo nhd ma) 64K cho bd nh¢ dir ligu

Bo nhé trong chip bao gdm ROM (Chi ¢6 & 8051/8052) va RAM.

RAM trén chip bao gdm ving RAM da chirc ning va ving RAM véi tirng bit dugc
dinh dia chi (goi 1a ving RAM dinh dia chi bit, cac Banh) va cac thanh ghi chirc nang
dac biét SFR (specail function register). Hai dac tinh dang luu y 1a:

(a) cac thanh ghi va cac port vao/ra dugc dinh dia chi theo kiéu 4nh xa bo nhé
(memory mapped) va dugc truy xuit nhu mot vj tri trong bo nho.

(b) Vung stack thuong tra trén RAM trong chip (RAM ngi) thay vi & trong RAM
ngoai ddi vai cac bo vi xir 1y.

+ Vung RAM da muc dich.

Vung RAM da muc dich c6 80 byte dat & dia chi tir 30H dén 7FH, bén dudi vung
nay tir dia chi 00H dén 2FH 1a ving nhé c6 thé duoc sir dung twong ty. Bat ky vi tri
nhd nao trong Ving RAM da muyc dich déu c¢6 thé dugc truy xuit ty do bang cach dinh
dia chi truc tiép hodc gian tiép.

+ Vung RAM dinh dia chi bit.

8051 chura 210 bit dugc dinh dia chi trong d6 128 bit chira trong cac byte ¢ dia chi
20H dén 2FH (16 byte x 8 bit = 128 bit) phan con lai chira trong cac thanh ghi dic
biét. Truy xuat cac bit riéng r& thong qua phin mém 1a mot dic trung manh ctia hau hét
céc bo vi didu khién. Cac bit ¢6 thé duge Set, Reset, AND, OR, v.v... bang mot 1énh.
Hau hét cac bo vi xu ly yéu ¢ au mot chudi lénh doc-sura-ghi dé nhan dugc cung mot
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két qua. Ngoai ra 8051 con co cac port vao/ra c¢é thé dinh dia chi timg bit, diéu nay lam
don gian viéc giao tiép bang phan mém véi cac thiét bi vao/ra don bit.

+ Cadc thanh ghi.

32 vi tri thép nhét ctia bo nhé ndi duge st dung nhu nhitng thanh ghi. Cac I¢nh ctua
8051 hd tro 8 thanh ghi tir RO dén R7 thudc bang 0 (bank 0) day la bang mic dinh sau
khi reset hé théng. Céc thanh ghi nay dugc danh dia chi tr 00H dén 07H.

Cac 1énh st dung cac thanh ghi tir RO dén R7 1a céc 1énh ngén va thuc hién nhanh
hon so v&i cac 1énh tuong duong st dung kiéu dinh dia chi truc tiép. Cac gia tri su
dung nhiéu nén chtra & mot trong cic thanh ghi nay. Bing thanh ghi dang duoc sir
dung duoc goi 1a bang thanh ghi tich cuc. Bang thanh ghi tich cuc c¢6 thé duoc thay doi
bang cach thay di cac bit chon bang trong tir trang thai chuong trinh PSW.

+ Cdc thanh ghi chirc nang ddc biét (SFR)

Céc thanh ghi ciia hau hét cac bd vi xir Iy déu duoc truy xuat rd rang boi mot tap
1énh. Thao tac duoc xac dinh ro rang trong opcode cua 1énh. Viée truy xuat cac thanh
ghi cling duogc str dung trén 8051.

Céc thanh ghi ctia 8051 dugc ciu hinh thanh tir mot phan cia RAM trén chip, do
vay mdi thanh ghi ciling c6 mot dia chi. Diéu nay hop 1y véi 8051 vi chip nay c6 rat
nhiéu thanh ghi. Ciing nhu cac thanh ghi tir RO dén R7, ta c6 21 thanh ghi chirc ning
dic biét SFR chiém phan trén ciia RAM noi tir dia chi 80H dén FFH.

+ Co nho.

Co nhé CY (CARRY FLAG) c6 hai cong dung. Cong dung truyén thong trong cac
phép toan sb hoc 1 dugc sét bang 1 néu co sb nhd tir phép cong bit 7 hodc cd s6 muon
mang dén bit 7.

+ Co nho phu.

Khi cong cac gia tri BCD, ¢& nhé phu AC (auxiliari cany flag) dugc sét bang 1 néu
c6 mot sb nhd duogce tao tir bit 3 chuyén sang bit 4 hodc néu két qua trong 4 bit thip
nam trong vung tt OAH dén OFH. Néu cac gia tri dugc cong la gia tri BCD, 1énh cOng
phai duoc tiép theo bai 1énh DAA (hiéu chinh thap phan thanh chira A) dé dua cac gia
tri két qua 16n hon 9 vé gia trji dung.

+Co 0

Pay 13 cd ¢6 nhidu muc dich danh cho cac tng dung ctia nguoi 1ap trinh.

+ Cac bit chon ddy thanh ghi

Céc bit chon day thanh ghi RS0, RS1 dung dé xac dinh day thanh ghi tich cyuc. Cac
bit ndy dugc xo04 sau khi c6 thao tac reset hé thong va doi mire logic bai phan mém khi
can.
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+ Co tran

Co tran OV (overflow flag) dugc reset bang 1 sau phép toan cong hodc trir néu co
xuét hién mot tran sd hoc. Khi cc sb co diu duoc cong hodc duogc tru, phé“m mén ¢
thé kiém tra bit train OV dé xac dinh xem két qua c6 nam trong tdm hay khong.

+ Co chin Ié

Bit chin 1é P ty dong duogc sét bang 1 hay xo04 bang 0 & mdi chu ky may dé thiét
1ap kiém tra chin 1¢ cho thanh chira A. S6 céc bit 1 trong thanh chira cong véi bit P
1uon 14 s6 chin. Néu thanh chira c¢6 ndi dung 10101101 B, bit P s& 1a 1 dé co s bit 11a
6. bit chin 1¢ dugc sir dung nhiéu dé két hop véi cac chuong trinh vao/ra ndi tiép trudce
khi truyén dix liéu hodc kiém tra chén 1é sau khi truyén dir ligu.

+ Tur trang thdi chwong trinh PSW.

Bit Ky hi¢u Dia chi Mo ta bit

PSW.7 CY D7H Co nhd

PSW.6 AC D7H Co nh¢ phu

PSW.5 FO D6H Co0

PSW.4  RSI D5H Chon day thanh ghi (bit 1)
PSW.3 RSO D4H Chon day thanh ghi bit 0

00 = Bank 0: dia chi tir 00H dén 07H
01 = Bank 1: dia chi tir 08 dén OFH
10 = Bank 2: dja chi tr I0H dén 17H
11 = Bank 3: dia chi tir 18H dén 1 FH

PSW2 OV D3H Co tran

PSWI - DIH Du trir

PSWO P DOH Kiém tra chin 1é
+ Thanh ghi B

Thanh ghi B ¢ dia chi FOH dugc dung chung voi thanh chita A trong cac phép
toan nhan, chia. Lénh MUL AB nhan 2 s 8-bit khong dau chira trong A va B va chira
két qua vao cap Thanh ghi B:A (Thanh chita A chira byte thap va thanh chira B chira
byte cao cua tich s6).

Lénh chia DIV AB chia A bai B, thuong sb chira trong thanh chia A va sé du
chtra trong Thanh ghi B. Thanh ghi B con dugc xtr Iy nhu mot thanh ghi nhap. Cac bit
duoc dinh dia chi cua thanh ghi B c6 dia chi ttr FOH dén F7H.

+ Con tro Stack
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Con tré stach SP (stack pointer) la mét thanh ghi 8 -bit ¢ dia chi 81H. SP chua dia
chi cua dir liéu hi¢n dang ¢ dinh cua stack. Céac 1énh lién quan dén stack bao gém dir
lidu cat vao stack va 1énh l1ay dit liéu ra khoi stack. Viéc cat vao stack 1am ting SP
trude khi ghi dir liéu va viée 13y dit liéu ra khoi stack s& giam SP. Vung stack ctia 8051
duoc gitr trong RAM ndi va dugc gidi han dén cac dia chi truy xuét dugc bai kiéu dinh
dia chi gian tiép.

+ Con tro dit lieu DPTR

Con tro dit lieu DPTR (data pointer) dung dé truy xuat bd nhé bén ngoai hodc bd
nh¢ dir liéu ngoai. DPTR 1a mdt thanh ghi c6 dia chi 1a 16 bit c6 dia chi 1a 82H (DPL,
byte thap) va 83H (DPL, byte cao).

+ Cdc thanh ghi port.

Cac port vao/ra ciia 8051 bao gdm port 0 tai dia chi 80H, port 1 tai dia chi 90H,
port 2 tai dia chi AOH, va port 3 tai dia chi BOH, cac port 0, 2 va 3 khong dugc dung
dé vao/ra néu ta sur dung thém bd nhé ngoai hodc néu c6 mot sb dic tinh cua 8051
duoc sir dung (nhu 13 ngit, port ndi tiép,) P 1.2 dén P 1.7, nguoc lai, ludn 1a cac duong
vao/ra da muc dich hop I¢.

Tat ca cac port déu dugc dinh dia chi timg bit nham cung cap kha ning giao tiép
manh.

+ Cdc thanh ghi dinh thoi.

8051 c¢6 2 bo dém dinh thoi (time/counter) 16-bit dé dinh cac khoang thoi gian
hodc dé dém cac sy kién. Bo dinh thoi 0 c6 dia chi 1a 8AH (TLO, byte thip) va 8CH
(THO, byte cao); bo dinh thoi 1 c6 dia chi 8BH (TL 1, byte thip) va 8CH (TH 1, byte
cao).

Hoat dong ctia bd dinh thoi duoc thiét 1ap boi thanh ghi ché do dinh thoi TMOD
(time mode register) & dia chi 89H va thanh ghi diéu khién dinh thoi TCON (time
control register) ¢ dia chi 88H. Chi c6 TCON duogc dinh dia chi ting bit.

+ Cdc thanh ghi cia port néi tiép.

Bén trong 8051 c6 mot port ndi tiép dé truyén thong voi cac thiét bi ndi tiép nhur
cac thiét bi dau cudi hodc modem, hodc dé giao tiép v6i cac IC khac c6 mach giao tiép
ndi tiép (nhu céc thanh ghi dich).

Mot thanh ghi dugc goi 1a bd dém d i lidu ndi tiép S BUF. (serial data buffer) &
dia chi 99H luu dit liéu truyén di va dir liéu nhan vé. Viéc ghi 1én SBUF sé nap dit liéu
dé truyén va viéc doc SBUF sé léy dir li€u da nhan duoc.

Cac ché do hoat dong khac nhau duogc lap trinh théng qua thanh ghi diéu khién
port ndi tip SCON (serial port control register) ¢ dia chi 98H, thanh ghi nay duoc
dinh dia chi tirng bit.
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+ Cdc thanh ghi ngit

8051 c6 mdt cdu trac ngit v6i 2 mirc vu tién va 5 nguyén nhan ngit. (5 source, 2
priority level interrupt structure). Cac ngai bi vo hiéu hoa sau khi reset hé théng va sau
d6 duoc cho phép bang cach ghi vao thanh ghi cho phép ngat IE (interrupt enable
register) & dia chi ASH. Mirc wu thanh ghi duoc thiét 1ap qua thanh ghi uu tién ngit IP
(intenupt priority register) & dia chi BSH. Ca 2 thanh ghi nay déu dugc dinh dia chi
tung bit.

+ Thanh ghi diéu khién nguén

Thanh ghi diéu khién nguén PCON (power control register) c6 dia chi 87H chua
céc bit diéu khién.

Bit SMOD ting gip ddi toc do bang cta port ndi tiép. Khi port nay hoat dong &
cac ché do 1, 2 hodc 3, cac bit 4, 5 va 6 cia PCON khong dugc dinh nghia. Cac bit 2
va 3 la céc bit co da muc dich danh cho cac ung dung ctia nguoi str dung.

Céc bit diéu khién ngudn, ngudn giam PD va nghi IDL, hop 1é cho tat ca chip
thudc ho MCS-51, nhung chi dugc thuc hién trong cac phién ban CMOS cua MCS-51.
TCON khong dugc dinh dia chi bit.

Ché d6 ngudn gidm.

Lénh thiét 14p bit PD bing 1 s& 13 1énh sau cung duoc thyuc hién trude khi di vao
ché d6 ngudn giam:

(1) mach giao dong trén chip ngung hoat dong
(2) Moi chtrc ndng ngung hoat dong

(3) No1 dung ctia RAM trén chip duoc duy tri
(4) Cac phan port duy tri mirc logic cta ching

(5) ALE va PSEN giir duoc ¢ mirc thap. Chi ra khoi ché do nay bang cach reset hé
théng.

Trong sudt thoi gian & ché d6 ngudn giam, Vee ¢ dién ap 1a 2v. Can phai giit cho
V.cc khong thap hon sau khi dat duge ché do ngudn giam va can phuc hdi Vee bang
5V tdi thiéu 10 chu ky dao dong trudc khi chan RST dat mirc thap lan nira.

Bit Ky hi¢u Mo ta
7 SMOD bit tang gip d6i toc do bang, bit nay khi sét 1am cho
tdc d6 baud ting 2 & cac ché d6 1,2 va 3 ciia port nbi tiép
6 - Khong dinh nghia
5 - Khong dinh nghia
4 - Khong dinh nghia
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3 CFI Bit c& da muc dich 1

2 CFO Bit co da muc dich 2

1 FD Ngudn giam; thiét lap dé tich cyc ché do ngudn giam,
chi ra khoi ché dd bang reset

0 IDL Ché do nghi; thiét 1ap dé tich cuc ché do ghi, chira

khoi ché d6 bang mot ngat hodc reset hé thong.
Ché dp nghi.

Lénh thiét 1ap bit IDL bang 1 s& 1a 1énh sau cung duoc thyc thi trude khi di vao ché
do nghi. O ché do6 nghi, tin hi€u clock ndi dugc khoa khong cho dén CPU nhung
khong khoa dbi véi cac chire nang ngit, dinh thoi va port ndi tiép. Trang thai cia CPU
duoc duy tri va ndi dung cia tit ca cac thanh ghi cling duogc gitr khong thay doi.

Cac chan port cling dugc duy tri cdc muc logic ciia chung. ALE va PSEN duogc gitr
O muc cao.

Ché d6 nghi két thuc bang cach cho phép ngit hodc bang cach reset hé thong. Ca
hai cach vira néu déu xoé bit IDL.

+ B¢ nhé ngoai

Céc bd vi xtt Iy ho MCS-51 c6 kha nang mé rong cac tai nguyén trén chip (bd nho,
I/0, v.v...) dé tranh hién tuong ¢d chai trong thiét ké. CAu tric cia MCS-51 cho kha
ning mé rong khong gian bd nhé chuong trinh dén 64K va khong gian bd nhé dit liu
dén 64K ROM va RAM ngoai khi can thiét.

Cac IC giao tiép ngoai vi cling ¢ thé duoc thém vao dé md rong kha ning vao/ra.
Chung tré thanh mot phan cia khong gian bd nhé dir liéu ngoai bang cach st dung
cach dinh dia chi kiéu I/O 4nh xa bd nhé. Khi bo nhd ngoai dugc st dung, port 0 lam
nhi€ém vu cua port vao/ra. port nay tr¢ thanh bus dia chi (A0-A7)va bus dir li¢u (DO-
D7) don kénh. Lbi ra ALE chét byte thap ciia dia chi ¢ thoi diém bat dau mdi mot chu
ki by nhd ngoai. Port 2 thudong (nhung khong phai luoén ludn) duge dung lam byte cao
cua bus dia chi.
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Memory cycle
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(b) Multiplexed (16 pins)

Hinh I1.32 Pa hop dia chi (byte thap) va Bus dir liéu
(a) khéng don kénh (24 chan), (b) don kénh (16 chdn)

+ Truy xudit bé nhé chwong trinh ngoai

Bo nhé chuong trinh ngoai 1a bd nhd chi doc, duge cho phép.boi tin hi¢u PSEN.
Khi c6 mot EPROM ngoai dugc sir dung, ca hai port 0 va port 2 déu khong con 1a cac

port vao/ra. Két nbi 8051 voi bd nhd ngoai EPROM dugc trinh bay & hinh I1.33

Mot chu ky may cua 8051 ¢6 12 xung nhip. Néu bd giao dong trén chip co tan sd

12MHZ, mét chu ky méy dai 1 usec. Trong mot chu ky may dién hinh, ALE c¢6 2 xung

va 2 byte cua lénh duogc doc tr bd nhé chuong trinh (néu 1€nh chi c6 mot byte, byte

thtr hai duoc loai bo).

B6 nhd dir 1i¢u ngoai 1a bd nhd doc/ghi duge cho,phép boi céac tin hi¢u RD va WR
& cac chan P3.6. Lénh dung dé truy xuit bo nh¢ dir liéu ngoai 1a: MOVX, st dung
hodc con tro dit liéu 16-bit DPTR hodc RO, R1 lam thanh ghi chira dia chi.

Port 0 <
8051

—

EA! 'l

Ly

74HC373

)

ALE

Q

-\
—

Port 2

PSEN[

)
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Hinh 11.33 — Két n6i 8051 véi b nhé chwong trinh ngodi

RAM c6 thé giao tiép voi 8051 theo cach nhu EPRO ngoai trir dudng RD ndi véi
duong cho phép xuat (OE) cia RAM va WR ndi véi duong ghi (W) cia RAM. Céc két
ndi véi bus dir liéu va bus dia chi gibng nhu EPROM. Bing cach st dung cac port 0
va port 2, ta ¢6 dung luong RAM ngoai 1én dén 64K duoc két nbi voi 8051.

11.4.3 Lap trinh cho nC8051

Dé 1ap trinh cho 8051, ngudi 1ap trinh can ndm that vimg cach t6 chuc rat hiru hiéu
nhung tuong ddi phirc tap ctia bd nhd RAM tich hop trong chip. Khong don thuan
dong vai tro bd nhé dit lidu trong MCS51, n6 con st dung mot phan bd nhé RAM dé
lam thanh ghi da nang va thanh ghi vé1 cac chltc nang dac biét.

Tén tai chuong trinh Assembler riéng cho ho MCS51, 1ap trinh hop ngit twong
duong nhu 13p trinh hop ngit cho ho 80x86. Piém manh tuong tng 13 ton tai mot phién
ban ngdn ngir C cho MCS51, tao diéu kién cho nhiing ai di quen véi 1ap trinh C ¢6 thé
tao cac phﬁn mém ung dung dé cai dat vao trong b0 nhd ROM cua MCS51 dbi véi
nhirng tng dung thuc té

Ban doc c6 thé tham khao tai liéu [1] vé 1ap trinh cho pC8051 duoc néu & cudi
cubn gi4o trinh nay.

I1.4.4 Cac kha nang ing dung cua pC8051

Thong thudng, cac trung tim Vi xir Iy duoc dung dé xay dung nén cac may tinh.
Riéng céac trung tim cua Single Chip Microcomputer, do nhiing ciu trac dic trung va
tinh ning ky thuat, dugc tmg dung nhiéu trong céc thiét ké nho, voi sé thanh phan phy
trg thém vao t6i thiéu nhat. Nho cdu tric va kha ning cai dit cac chuwong trinh tng
dung ngay trong bd nhd ROM tich hop sin, cac hudng va cac tng dung cu thé cia ho
Vi xtr 1y nay chil yéu tap trung vao cac muc dich gia dung va dan dung. Thong ké mot
sd linh vyc ing dung cia cac trung tim Vi xir 1y ho nay duoc liét ké trong bang sau.

Do dién gia dung May tinh gia dinh
Thiét b1 dam thoai TV A s
o ) A g , Nhac cu dién tir
. |Dién thoai Truyén hinh cap . A
Trong gia | .., x \ May khau
. H¢ thong an toan VCR ‘X x .
dinh \ s \ Dbiéu khién anh sang
Mo dong cira Camera Mav nhén in v v
Tra 16i tw dong May  |Didu khién tir xa Y
FAX Tro choi dién tir
Thiét bi van [Dién thoat May tinh  |May FAX Lo vi séng May in Laze May in
phong He théng an toan PhotocoDV mau Méy nhan tin
Tu dong May tinh hanh trinh ~ |Po luong Truyén tin...  [Diéu hoa khong khi
hoa Diéu khién dong co V.V...
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CHUONG III. BO NHO TRONG CUA HE VI XU LY

II1.1 By nho trong hé Vi xu ly

B6 nh¢ dugc str dung dé luu gilr ma Iénh cua chuong trinh va dir li¢u can xir ly. B
nhd duoc ghép ndi truc tiép véi CPU qua BUS hé théng va 1a noi dau tién CPU truy
xut t6i dé 1y thong tin khi khoi dong hé thdng. Yéu cau dit ra cho bo nhé 1a phai cho
phép truy xuét voi toc do cao dé dap tmg kip thoi cac doi hoi cia CPU. Chi ¢6 bd nhé
ban dan moi dap tmg duge yéu cau cao vé téc do truy xuat cao (hang trim dén hang
chuc nsec).

B0 nhé ban dan duoc chia ra hai loai: Bo nhd chi doc ROM (Read Only Memory)
va b nhé truy xuat ngau nhién RAM (Ran dom Access Memory).

I11.1.1 Phén tir nhé, vi mach nhé, tir nhé va dung lwong bd nhé
a) Phan tir nho

Phén tir nhG thong thuong 1a mot mach dién ¢ thé ghi lai va luu git mot trong hai
gia tri cua mot bién nhi phan, hoac "0" hodc "1", twong ung v&1 khong co dién dap hoac
co dién ap, dugc goi la bit. Trén mach dién dudi day (Hinh III. 1), trén day D, s&
khong c6 dién ap (do cong tic mo), trong khi ddy D, c¢6 dién ap (vi cong tic dong, hay
thong qua diode méc theo chiéu thun), gin bang gia tri ngudn nudi Vce, twong tng
v6ibit Dy ="0"vabit D, ="1"

D, f

.
RS I L.

y 5
4 1

Dz D1 DZ

Phiwrong phdp tao phan tw nhé Dy = 0 va D, = 1 bang mach dién don gian
Hinh III.1 Mé phong phan tir nhé

Mach flip-flop RS (con goi 14 triger RS) dong bo 1a mot mach c6 kha nang luu giir
cac gia tri "0" hodc "1" & 16i ra. C6 thé dung RS flip - flop 1am mot mach luu giir tin
hiéu vao R bﬁng cach chdt dir lidu do lai tai dau ra Q (hinh II1.2a). Cac hang ché tao
thyc hién mach nay béng cong nghé cao, nén kich thudc v6 cung nho, co thé ¢6 hang
nhiéu triéu phan tr nhd trén mot dién tich Imm?*. cac Vi mach nhé thong thuong dugc
ché tao véi do dai tir nhé va s6 luong tir nhé ¢b dinh. S6 bg nhé dwoc lién két tai mot
Vi tri nho (co cung dia chi) trong mot chip nho dwoc goi la tw nhé ctua chip nhg,
thuong duoc chon 1a 1, 4, hoac 8bit. bé tao duogc mdt fir nhé ciia bg nhé, tire 13 tir nhé
c6 @6 dai (sb bit trong mot tir) chuan (theo chuin IBM 1a 8 bits), trong mot sd truong
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hop nhét dinh can phai tién hanh ghép cac chip nhd lai véi nhau.

Hinh II1.2 a), b) va ¢) cho ta khai niém vé kha ning tao mot tir nhd co ban (byte)
khi tir nhé cua chip nhé 1a 1bit, 2bits va 4 bits. Trong truong hop dé dai tir nhéd cua
chip nh¢ 1a 8 bits, viéc lién két 1a khong can thiét.

(V) I ¥ A
—r ab— Bia chi bja chi,
_ E:/ D[ liéu q i liéu
—lex a— RAM k= ROM =
WR— —
a RD——1 OE —4
cs b cs
@ 1 BIT PER CHIP
I I It i It IC ]

==

1 BYTE
(2 4BITsPERCHIP (3 88ITs PER CHIP
DiDgDyD4D4D4 Dy Dy
D7 D5 Ds D4 D3 D4 D Do A A
. S
~ <

18YT
1BYTE BYTE

Hinh II1.2 a) Mach Flip-flop RS nhu mét phan tir nhé gid tri nhi phdn
b) Chip nho RA va chip nhé ROM
¢) Chép cdc chip nhé c6 dé dai tir nhé khdc nhau dé tao ddc
twr nhuw c6 do dai 8 bit.
I11.1.2. vai nét vé bd nhé trong ciia hé Vi xir Iy va may tinh PC

Do uu diém twong thich tuyét dbi vé kich thudc, tiéu thu ning luong thip va mirc
logic, dac biét la tbe do truy nhap, nén bo nhd ban dan duoc sir dung lam bo nhé chinh
(Main Memory) trong cac hé Vi xtr 1y ciing nhu trong cdc may tinh PC, nhiéu khi duoc
ghép ndi ngay trong bd mach chinh, hoic dugc thiét ké nhu nhiing vi nho cim vao khe
cim riéng trén bd mach chinh.

Nho nhiing tién bo vuot bac cua cong ngh¢ vi mach, dic biét 1a cong nghé cao
(Hight Technology) cac chip nhé duoc ché tao ngay cang nho va co dung luong tuong
dbi 16m, toc d6 truy nhap rat cao va gia thanh thap. Hién da co cac chip nhd co dung
lugng hang tram tri€u tir nhé, dugc cAu thanh tir hang chuc ty transistor trén mot mat
cAu trac ¢& lmm?>. B6 nhé trong cia mot h¢ Vi xu ly gém hai loai chinh:
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- B0 nhd ROM - 1a b6 nhé chi doc (Read Only Memory), thong thuong
chtra cac chuong trinh gidm sat (monitoring) cac hoat dong churc nang cua

hé Vi xir 1y: chuong trinh thiét 1ap hé théng, chuong trinh vao/ra dir liéu
quan 1y va phan phat bo nhé, quan 1y cac thiét bi vao/ra v.v..Ddi voi may
tinh PC, d6 1a chuong trinh hé théng vao/ra co s¢ (BIOS - Basic Input
Output System). Pic diém co ban nhat cia b nhé nay 13 su bao toan dir
liéu khi khong c¢6 ngudn nubi.

- B nhd RAM - 1a bd nh¢ ghi/doc tuy tién (Random Access Memory).
Vi ¢6 kha nang ghi/doc tuy theo ngudi dung, nén bd nhd nay duge sir dung
dé chira dit lidu, cac chuong trinh img dung nhét thoi ctia nguoi dung v.v...
Trong may tinh PC, bd nhd nay 1a noi chuong trinh hé diéu hanh dugc nap
khi khé1 dong may, hay noi chira cac chuong trinh tng dung lic n6 duoc
thuc thi. Bo nhd nay bi mat dir liéu khi bi mot ngudn nudi.

Trong cac hé Vi xtr Iy don gian, hai bo nhd nay thuong duoc thiét ké va lap rap tir
cac chip nhé riéng biét thanh mét vi nho. Dia chi dugc giai ma cho tirng chip nho nho
khoi gidl ma, thong thuong la mot vi mach giadi ma hay dugc xay dung tir cac mach td
hop logic. Céc tin hiéu diéu khién viéc ghi/doc bd nhé do CPU cung cp. Mach triger
RS dong bo 1a mot mach ¢ kha nang luu giir cac gia tri "0" hodc "1" & 16i ra. C6 thé
dung RS flip-flop 1am mdt mach luu giit tin hiéu vao R bang cach chét dir liéu dé lai
tai dau ra Q (hinh IIL.2)

Bd nhé dugc xay dung tir cac chip nhd. Cac chip nhd RAM (SRAM hoac DRAM)
thuong c6 cac tir nhé ¢6 d6 dai 1 bit, 4 bits hodc 8 bits. Tir cac chip nhé loai nay c6 thé
xay dung dugc b nhd voi mdi 6 nhé chira dugc byte dir liéu (8 bits).

- Xay dung bo nhé véi cac chip SRAM

Gia st can xay dung mdt bo nhd kich thudc 16kbyte trén co sé cac chip SRAM
loai 16Kx1bit.

Bang nhé SRAM 16kbyte dugc xay dung trén co s& 8 chip SRAM loai 16Kxbit,
dé c6 dugc 6 nhd co do dai 8 bits (tir nhé co ban). Pé lam dugc diéu ndy nguoi ta sip
dit 8 chip SRAM loai 16K x bit sao cho mdi chip tai mot vi tri xac dinh s& dam nhiém
Iuru trix bit dir liéu c6 trong sb twong Ung trong byte dit licu.

Céu tric chip SRAM
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DI
—_—
Ay - A, Y Ma tran c4c bit nhé
== Thang K ’28c2?29 ;’3,123
DO
>
-CS
. pém di liéu
Logic
-W/R Ghi/bec
—p
Giai ma cbt

Ag - Ay ﬁ

Hinh 111.3. Chip nho RAM 64K bit (64K x 1)

Céc duong tin hicu:

A 13 — A0 BUS dia chi

Giao trinh Ky thudat Vi xir Iy

- CS: Tin hiéu chon chip. Néu CS = 0 thi truy nhép duoc chip

- W/R: Tin hiéu diéu khién ghi/doc. W-O diéu khién ghi

Al4
BUS
dia chi Al3
A
-W/R
BUS
liéu
1 o
chigu X
D7

CS Ccs
Al3
0 : 1
Ab
-W/R
nt DO DI DO
-y,
l
DO D1

-CS
Al3
Ao 16Kx1
-W/R
DI DO
CS
Al3
.............. : 7
Ad
-W/R
NS

D7

Hinh I11.4 So db vi nho 16KB xdy dung tir cdc chip 16Kx1

DO - D7: Cac dudng day truyén céc bit dit liéu tir DO dén D7.
Chu ky ghi bd nhé SRAM:
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CS TN S
-W/R N

BUS dir figu Dir liéu cAn ghi —_

Hinh IIL.5 - Biéu do thoi gan ghi doc bg nhé

- T6 chirc by nhé véi DRAM

Cau truc cua chip DRAM:
} —>
RAS Diéu khién
-CAS »  Ghifboc » Mach nap truéc
-W/R g ﬂ
A
BUS dia M tran c4c bi
chi > ©&m Giai ma a tran cac bi
AD -A7 dia chi = hang > nho
DI > Dém dirfidu DO
> b
iT
> Giai ma cot
.

Hinh II1.6 — Céu triic bén trong chip DRAM

DRAM dung phuong phap don kénh dé nap lan luot (2 1an) dia chi hang va dia chi
cOt vao dém dia chi.

Tin hiéu diéu khién:
+ RAS: khi RAS (Row Access Strobe) tich cuc thi dia chi hang dugc nap (chét
lai):

+ CAS: khi CAS (Column Access Strobe) tich cuc thi dia chi ¢dt duoc nap (chét
la1).

+ WE: WE - "0" diéu khién ghi chép, WE - "I" diéu khién doc chip.

Viéc xay dung b nhé tir cac chip DRAM duoc thuc hién gﬁn tuong tu nhu véi
SRAM.

I11.1.3 Phan loai cac chip nh¢ ROM, RAM

Céc chip nhé ROM (Read Only Memory) dugc phan loai theo kha nang ghi doc
nhu sau:
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ROM, nh¢ chi doc, dit li¢u trong chip nhd loai nay dugc ghi ngay tai hang san
xudt chip nhé theo don dit hang ctia cac nha san xudt thiét bi can sir dung né.

EPROM, chip nhé ROM c6 kha nang xo0d ndi dung va ghi lai ndi dung. Noi
dung dugc xo4 bang tia cyc tim nhy mot thiét bi chuyén ding.

EEPROM, chip nhd ROM c6 kha nang xo4, ghi lai nho str dung xung di¢n

Céc chip nhé RAM chi yéu duoc chia thanh 2 loai chu yéu sau:

RAM tinh (SRAM), mdi phan tir nhd 1a mot mach flip-flop trong qua trinh st
dung khong can quan tam dén viéc dit lieu duoc luu gilr néu khong bi mat
ngudn nudi

RAM dong (DRAM), phan tir nhd ding cong nghé nap dién tich 1én tu dién.
Trong qua trinh str dung can thiét mot ché do lam tuoi

R Day wr
Day tr .
+Ec l 2~ FAMOS
(' '
< ] U
! Day bit
Céu chi Day bit
Phéan tlr nhé PROM (cAu chi 1a hop kim Ni-Cr) Phan tir nhé EPROM (cdu chi 1a Transistor FAMOS)
X
[ it ndiat et g ]
0 +E ! Phan & nhe
] 1]
s t
i +E i
S T |—-i——| T '
DavbitB :
i T : Tr o | Davnits
VT >< T
] )
i T T i
: i
T i
T Jr A T Davdeieu
D
D
Y

Phin tlr nhé RAM tinh: Mt mach Flip-flop

Hinh [11.7a - So d6 cdu triic cdc phdn ti nhd co ban
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[ +Eq
! i i
X l Xung.nap.trede ’P'l ?‘1 Wo

e ” LM [ e
L ED" A

- =ia 4 —_—

[

day bitBl L L7 Dayoies
L"__ECB l Ce L ) ':I. ?’1 :‘[1'1 ?.1 W:___

Y Day di¥ liéu D Ds D, D, Do

Day div fiéu D
Phan tir RAM dong (Dynamic RAM) MOS 4 Transistors
Hinh IIL.7b So' d6 cdu triic cdc phan tir nhé

II1.3 Té chirc b nhé cho hé Vi xir Iy
I11.3.1 T6 chirc by nhé vat ly

T6 chirc bd nhd cho mot hé Vi xtr Iy (mdy vi tinh) phu thudc khong chi vao mot hé
Vi xtr 1y cu thé, ma con phu thudc vao cach bb tri thuan loi bén trong hé théng. Trudce
hét, hay lam quen vé6i cac khai niém chip nhé va tir nhé dé phan tich van dé t6 chirc
vat Iy mdt bd nhd, sau d6 md rdng khai ni€ém t6 chirc theo quan diém cua nguoi 1ap
trinh (t6 chuc logic).

Cac chip nhé duoc san xudt dudi nhiéu kich ¢& khac nhau, phy thudc vao cong
nghé ché tao. Chip nh¢é 1a mot vi mach cu thé, dugc b tri cac chan co ban nhu Hinh
I11.8 Cac chan ctia mot chip nhd thong thuong gdm cac 16i vao caa BUS dia chi, 16i dir
lidu, cac chan diéu khién chon chip, ghi/doc va cac chan ngudn.

A0 + A9 Cac chin dia chi I
D1 + D4 Céac chén dv liéu ASE 1 18[] vee
CS Chan chon chi
WE  Didu khién GhIi)/dQc AS [ a7
Vee Chén ngudn nudi +5V ) E :] AB
GND  Chan ndi dit asl] ] A9
Aol] ] D1
Hinh 1118 So d6 néi chan mét vi mach nhé Al E ] D2
RAM lhx4 A2 E ] D3
Ts ] D4
onp ] o 10[] WE
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Tuy theo ting chip, s6 luong chan dia chi va s lugng chan dit liéu co thé khac
nhau phu thudc vao d¢ dai twr nho cua chip va dung luwong ctua chip nhé. Do dai tir nhé
ctia chip nhd c6 thé 1a 1bit, 4 bits hodc 8 bits, trong khi s6 chan dia chi ¢ thé tir 10 trd
1én tuy thudc vao dung lugng cua chip nho. Trong truong hop d dai tir nhé cua chip
1a 1 bit, ta cAn phai ghép song song 8 chip dé tao thanh 1 byte, ghép song song 16 chip
dé tao mot tir word - 2 bytes).

@ 1 BIT PER CHIP

{ I i I j“ [_l i 1 1 |
- |/
Y
18YTE
() sBiTs PER CHIP (3 88ITs PER CHIP
] ]
e S
~
~—
1 BYTE
18YTE

Hinh I11. 8 Tao tir nho 8 bit tir cac cac chip nho co do dai tie nho nho hon
I11.3.2 Thiét ké vi nhé cho hé Vi xir Iy

Thiét ké vi nhé 13 mot viée rit quan trong va rat can thiét trong viéc xay dung mot
hé Vi xir ly. Céc vi nh¢ dugce thiét ké thong thuong 1a EPROM, cic loai vi nhd RAM,
tir cac chip nhd c6 san. Thong thuong, cac chip nhé dugce chon 1a nhitng chip thong
dung trén thi truong, c6 cac thong sb k¥ thuat chu yéu sau:

a. Dung luong nho cua chip nhoé tinh theo don vi Kbyte
b. DG dai tir nhé ciia chip nhé tinh theo so bits

c. Mot s6 théng sé ky thudt khdc nhu thoi gian truy xudt, céng sudt tiéu tan ciia
chip v. v... Nhimg thong s6 nay khong c6 anh hudéng 16n dén qua trinh thiét ké
va xay dung vi nhé.

Cac thong s6 duoc cho trude trong viée thiét ké mot vi nhé bao gom:

a. Loai chip nho vi du dung EPROM 2764 (8kx8) hay RAM TMS 2064 (8kx8)

V.V...
b. Dung luong cua vi nhé 1a dung lugng vi nhé phai co, vi du 64KB, 128KB v.v...

c. Dia chi dau cia vung nho vi du vi nhé ¢ dia chi dau 1a A000OH chéng han.
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Vi du minh hoa: Dung EPROM 2764 (8kx8bit) xay dung vi nho coé dung lwong
32KB, dia chi dau la 22000H.

Gidai: Dya trén yéu cau cua dé ra, phai thuc hién cac budc sau:

1. Xéc dinh s6 chip nhé can thiét dé tao tir nhé co ban (d6 dai 8 bits), co thé tinh
theo cong thuc:

8 , A e A a2 \ . )
= trong do: n 1a s6 chip can dé tao dugc tir nhd co ban
k1a d6 dai tr nhé cua chip nhé
Tin hiéu chon vo CS cua cac chip nay duge ndi chung véi nhau, cac chip nay dugc

col nhu mot chip lién thong, cac bit dit liu sé dugc dinh vi theo thir ty tor D7: DO
tuong g vai cac bit tir D7: DO cia BUS dir ligu.

2. Xac dinh s chip nhé, hodc s6 chip lién thong dé tao dugce dung lugng nhé theo
yéu cau. Trong trudng hop cu thé cua dé ra, can 4 chip dé tao duoc dung lugng
nh¢& 32KB. Tinh theo cong thire:

M :% trong do: O 1a dung luong cta vi nho
D 1a dung luong cta chip nhé hodc dung lugng cua
chip lién thong
M 14 s6 chip nhé hoic s6 chip lién thong can thiét
3. Xac dinh s6 day dia chi co so (tirc 1a s6 day dia chi thap dugc ndi truc tiép vao
chip nhé hodc chip lién théng): S6 day dia chi m phu thudc vao dung lugng nhd
ctia chip nhé hoic chip lién théng theo biéu thire sau:
2™ = D trong d6: D 1a dung lugng cta chip nhé
m 1a s6 day dia chi co so
4. Tu s chip hoac ) chip lién thong, xac dinh ) day dia chi can thiét dé tao cac
day chon chip riéng biét. Tinh theo cong thirc:
2'=M trong d6 i 14 s6 ddy dia chi can dé giai ma xdc dinh cdc tin
hiéu chon chip cho cdc chip nho hodc chip lién thong. M 1a
s0 luong chip hodc sé luong chip lién thong. Xay dung
mach t6 hop tao céc tin hi¢u chon chip CS;.
5. Cac day dia chi con lai dugc str dung dé tao tin hiéu xac dinh vung nh¢ cua,vi
nhé trong khong gian nhé (dugc gan cho vi nhé theo dia chi dau cia vi nhé theo
yéu cau).
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N N
A + Ao ‘ D7 + Do Az + Ag D; + Do

- - 7

- RD

QE

—=d

= & ¥
S@ d8 néi chan Sa dd ndi chan
chip nho ROM RAM TMS 4064
2764

Hinh I1.9 So d6 néi chdn chip nhé ROM va chip nhé RAM

So dd khdi vi nhé nhu sau, cac mach to hop logic xdy dung theo kién thirc hoc
dugc & mon hoc Ky thdt dién tir s6.

Tk
BUS
dia chi
. .BUS dir liéu
A+ Ag Ap + A Ay + Ag D, + Dq
Co C C;
d —9q ——
g [}
_ CSo CS;, 6—53
RD v o
A Mach t8 hop logic giai ma tao cac tin hiéu chon chip
en C8,, CS,, Cs,va TS,
Tin hiéu cho phép mach giai ma chon chip nhé

Mach té hep logic gid

A + Ays A J1C §
ma chon dia chi ving

Hinh I1.10 So do khéi vi nhé 32KB tir cdc chip ROM 2764
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CHUONG IV. CAC CHIP KHA LAP TRINH

(Programmable)
V.1 Tong quan

Chip kha lap trinh (Programmable) 1a mot loai mach dién tir chuyén dung c6 kha
nang thyc hién chirc ning thong qua viéc cung cip céc tir diéu khién (Control Word -
CW) dugc CPU gui téi (do nguoi 1ap trinh soan). Noi dung cac bit dinh chirc nang
trong tir diéu khién s& diéu khién mach lam viéc theo nhiing ché do dinh trudc. Ton tai
mot s6 mach chic ning chuyén dung tiéu biéu cho cac hé Vi xir Iy uP8085 va ho cac
trung tdm vi xir 1y 80x86 nhu mach phdi ghép ngoai vi song song kha lap trinh
PPI8255 diéu khién viéc phbi ghép vao/ra dir liéu song song giita CPU véi cac thiét b
ngoai vi, mach dém dinh thoi va tao khoang thoi gian PIT8253/54, mach phdi ghép
vao ra dir liéu ndi tiép USART 8251, mach diéu khién ngit PIC8259 v.v... Phan tiép
theo s& tim hiéu mét sé mach tiéu biéu.

IV.2 Mt sé6 mach chive néing tiéu biéu

IV.2.1 Mach vao/ra dir liéu song song PPI-8255 (Programmable Penpheral
Interface).

a) Gibi thiéu chung

PPI8255 1a mach giao dién thiét bi ngoai vi kha lap trinh, duoc thiét ké dé lam viéc
trong hé théng vi tinh cua hing Intel. PPI8255 thuc hién chirc ning giao dién song
song gitra cac thiét bi ngoai vi va may vi tinh.

Céu hinh hoat dong ctia PPI8255 c6 thé 1ap trinh duoc bang phin mém. PPI8255
thudong dugc dung dé ché tao cac mach vao/ra dit liéu sé dang song song.

So d6 khdi cac thanh phan chic ning cua mach PPI8255 duoc thé hién trén Hinh
IV.1, gom mot dém BUS dir liéu, khdi diéu khién ghi/doc, hai khoi diéu khién hai
nhom céng A va B, va cac céng 8bits PA, PB va PC.

Pém BUS dir liéu: 12 bd dém 8 bits hai chiéu 3 trang thai. Dir li¢u dugc phat hoac
nhan qua bo dém nay. Tir diéu khién va trang théi cling dugc truyén tr CPU dén
PPI8255 qua by dém nay.

Logic diéu khién va ghi/doc: logic diéu khién va ghi/doc quan 1y toan bd cac qua
trinh truyén dit liéu va diéu khién cac cong PA, PB, PC. Cdc tin hiéu diéu khién tir
CPU. Tin hiéu doc RD, tin hiéu ghi WR va tin hiéu tai thiét 14p theo mic dinh RST.

RST - Reset: tin hiéu RST dit tat ca 3 cong A, B, C & ché d6 dau vao

Céc tin hiéu RD, RW , Al, AO:

Dia chi A0, Al phdi hop véi tin hiéu RD. WR diéu khién viéc ghi/doc d6i véi 3
céng A, B, C:
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Cac cong PA, PB va PC: cac cong PA, PB va PC 1a cic cong vao/ra dit liéu loai 8
bit. Chirc ning cia ting cong duoc xac dinh bang phan mém (bang tir diéu khién).

Nhém A K——>, PAD + PA7
Cong A
) Didu
khién
b 3
DO + D7 pam nhom A
— . Nhém A k== PC4 - PC7
Céng C
RST— NnoémB k= PCO + PC3
o ——  Logic Céng C
A ——  ditu
WR—  khién N
RO— ghjidoc 2l
oy L] khién
Cs nhom B
Nhdm B K= P8O - PB7
Cong B

HinhIV.1  Cdu tric theo khdi chitc ning PPIS255

A1 AQ RD WR Thao téc
0 0 0 1 BUS di liéu < Céng A
0 1 0 1 BUS dir liéu < Céng B
1 0 0 1 BUS dir liéu <= Céng C
0 0 1 0 BUS d liéu = Céng A
0 1 1 0 BUS dtr lieu = Céng B
1 0 1 0 BUS dit liéu = Céng C
1 1 1 0 Thanh ghi diéu khién

e (Cong A: 13 cong ra 8 bit ¢6 chdt dir liéu hodc 1a cdng vao 8 bit.
e (Cong B: 14 cong ra 8 bit co chét dit liéu hoidc 13 cong vao 8 bit.
e Cong C dugc chia thanh 2 phan:

4 bit cao (PC7. PC4) cing véi cong A 1am thanh nhom A.

4 bit thap (PC3: PCO) cung véi cong B 1am thanh nhom B.

Tuy theo ché do hoat dong (dugc xac lap théng qua tir diéu khién) ma hai phan nay
¢ thé thuc hién chirc nang vao/ra dit li€u 4 bit hodc nhan/phéat tin hiéu bét tay cho
tung nhom tuong ung

Mach PPI8255 ¢6 3 ché do 1am viéc
e Ché dd 0: vao/ra co ban

e Ché dd 1: vao/ra c6 xung chét dit lidu
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e Ché d06 2: vao ra hai chiéu (chi cho nhom A)

b) Ché dé lam viéc va tir diéu khién

L1JDGIDS}D4]D3]DZLD1[DOI "

o7 \._Y__J l Céng ‘C (thap)
1= Vao

0=Ra

Céng B

1=Vao

0=Ra

h A

Chon ché do
0=Ch&ds0
1=Chéddp 1

Nhém A
Cong C (cao)
» 1=Vao -
0=Ra

Cong A
1=Vao
0=Ra

8Chnj ché a8

00=Chéds 0
01=Ché dd 1
10=Ché do2

A 4

Hinh IV.2 Cau triic tir Iéch ciia PPI 8255
C6 thé chon va dit lai ché do 1am viéc ctua PPI8255 qua cac tu diéu khién.
Khuon dang tir didu khién ché d6 1am viéc dugc mo ta trén hinh IV.2.
+ Ché @9 0: vao/ra co ban, ra c6 chdt, vao khong chét dir lidu.

T diéu khién:

1 0 0 1/0 X X X X
Tinh chét co ban caa ché do 0:

- Hai cong 8 bit

- Hai cong 4 bit

- Ra c6 chét

- Vao khong cht

- Cho phép chon va dung 1 trong 16 cAu hinh cong vao/ra

Khi dat tir diéu khién #0, 13 10000000, cdu hinh cac cong cta 8255 duoc dat nhu
sau:

Tat ca cac cong déu & ché d§ Output nhw & hinh vé
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8255

A / PA7+PACO

8

DO:DTq ¢ , 4 PC7:PC4
C {

/ PC3:PCQ
B / PB7+-PBO

Khi dit tir diéu khién #3, 12 10000011, cdu hinh cac céng cua 8255 nhu sau

8255
8
. CA / RA7+PAD
D0 -D7 / % , 4 PC7-PC4
¢ { , 4 PC3:PCO
8 PB7-PBO
B "74-——

+ Ché @6 1: vao/ ra dir liéu c6 xung chét dir licu.

bac tinh cua ché dd 1: c6 hai nhom A va B, m6i mot nhém c6 mot cong vao/ra 8
bit va mot cong di€u khién 4 bit.

Cdu hinh cong vao div liéu (ché do 1):

Tu diéu khién:
D7 D6 D5 D4 D3I D2 Dt DO
1 0 1 1 X 1 1 X
8255 A -e-—/—S— PAD +PA7
j¢——— STRA
';g g——-——> IBFA
8 PC 3———> INTRA
DD—:-D7‘ y2 »

—_— [«—~——— PBO +PB7
| Bl«————— STRB
PC 2

PC 1
pc of—> INTRB

> IBFB

Céc tin hiéu diéu khién:
STRA /STRB : mtc tich cuc thap chét dit lidu vao 8255

IBFA/IBFB (Input Buffer Full): muc tich cuc cao bao dit liéu da dugc chdt trong
8255

INTRA/INTRB (Interrupl Request): yéu cau ngt
INTEA va INTEB (Interrupt Enable): dugc dat/xoa (1/0) boi bit PC4 va PC2
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D fiéu vao

STB (vao)

—_

IBF (ra) /S

INTR (ra) RN \

= A ——

Cdu hinh cong ra dir liéu (ché dé 1)

Tt diéu khién:

D7 D6 D5 D4 D3 D2 D1 DO
1 0 1 0| X 1 0| X

8255 Al——4——» PAD -PA7
PC "9 OBFA
PC 6lg—— ACKA

8 PCY —  ~ INTRA

PBO +
PC 4—————p TOBEB
PC 2l¢g—— ACKB

INTRB

PCO______,

Cac tin hi€u diéu khién:

OBFA /OBFB (Output Buffer Full): tin hiéu ra, mic tich cuc thap khi c6 dir liéu ra
¢ cac cong A/B.

ACKA /ACKB (Acknowledge): tin hi¢u vao, suc tich cuc thép, bao 8255 la dir licu
rad céng A/B da dugc nhan.

INTRA/INTB: yéu cau ngét, yéu cau dua dir liéu (tiép theo) ra 8255 theo tin hi¢u
bao ngit ndy.

WR

— e
INTR

+ Ché d6 2: Vao/ ra hai chiéu c¢6 xung chét dit lidu (riéng cho nhom A)

Pic tinh ché d6 2; chi duoc ding cho nhom A. Céng A 13 cong vao/ra 8bit hai
chiéu. Cong C c6 5 bit duge dung lam cac tin hiéu diéu khién bét tay. Vao ba dit liéu
déu duoc chot.

Kha ning tmg dung: ché d6 2 cung cip cong cu truyén tin véi thiét bj ngoai vi theo
cach phat va nhan dir liéu 8 bit song song trén cung mot duong BUS. Qua trinh truyén
tin thudc kiéu khong d@)ng bo. Cac tin hiéu “bat tay” STB, IBF, OBF, ACK dugc dung
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dé phoi hop viéc truyén dir liéu gitra may tinh va thiét bi ngoai vi.

Céc bit ctia cong C c6 thé duogc thiét 1ap 1én "1" (sét) hay vé "0" (reset) bang cach
ghi tir diéu khién v6i D7 = “0”, Viéc Chon bit can SET hay RESET qua chon bit DO =
"1" hoac "0" va vi tri cua bit céng C thong qua cac bit Dy, D, va D5 nhu sau: 000 = bit
PCy, 001 = bit PC;... va 111 = bit PC;,

0 |x |x |x [B2 |Bi |Bo |su
1V.2.2 Mach diéu khién ngit PIC-8259

CPU duoc thiét ké dé dap tmg duoc véi cac qua trinh ngit cing. CPU c6 mot dau
vao nhan tin hiéu ngét INT, khi nhan dugc tin hi¢u nay CPU s€ phan ng theo co ché
ngit ctng.

T IRQO IRQ1 IRQ7
INT y l A 4
IRQO 1RQ1 IRQ2 .. RQ7 T80 181 187
PIC 8259 -1 Timer KC FOC

i el
INT  INTA {}

CPU x86
ﬂ ﬁ ‘ INT ]\[

ROM RAM PIC 8259 - 2

A4

Hinh IV.3 - So dé ghép néi PIC8259 trong hé Vi xik Iy

Trong thuc té c6 nhiéu thiét bi ngoai vi yéu cau duoc phuc vu theo phwong phap
ngit cting (ban phim, ddng hd hé théng, mdy in, v.v.) va sinh ra nhiéu yéu cau ngat, do
vy can c6 mot bo diéu khién giup CPU quan 1y va phuc vu cac yéu cau ngat, d6 1a bd
diéu khién ngit PIC8259 (Programmable Interrupt Controller).

CAu trac hé théng ngit cing:

Hé thong ngit cing dugc xay dung trén co so 2 bd diéu khién ngit PIC 8259, mdi
PIC 8259 c6 thé nhan 8 tin hiéu yéu cau ngét IRQ tir thiét bi vao/ra. Hai PIC nay duoc
két ndi v6i nhau theo kiéu ghép tang, két hop hoat dong dé c6 thé phuc vu duoc 16 yéu
cau ngit IRQ.

Churc nang co ban cua PIC 8259: PIC 8259 1a mdt vi mach dién tur kha trinh dugc
thiét ké dé gitp CPU thuc hién qua trinh ngit cang. PIC 8259 thyc hién céc chirc ning
sau:

- Ghi nhan dugc 8 yéu cau ngét IRQI, i=o,1,...,7.

- Cho phép chon va phuc vu cic yéu cau ngit theo mirc vu tién.
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- Cung cap cho CPU sb ngit tuong tng v4i yéu cau ngit IRQIL. S6 ngat nay dai
dién cho dia chi ciia chuong trinh con phuc vu thiét bi yéu cau ngét IRQL

- Cho phép hoic khong cho phép céc yéu cau ngit IRQI kich hoat hé thong ngit.
a) Thiét bi diéu khién ngdt PIC 8259 va co ché hoat dong ciia hé thong ngdt citng
CAu tric bén ngoai cta PIC 8259:

WR ———>
IRQO

RD ——»1 PIC 8259
AD —_—
INT

INTA IRQ7
DO -D7 <=

CAS0 R C—
CAS2

SP/EN

<

CAu trac bén trong cua PIC 8259:

Céc khéi chirc ning:

- IRR (Interrupt Request Register - Thanh ghi yéu cau ngat): 1a thanh ghi 8 bit.
IRR chtra (ghi nhan) tat ca cic yéu cAu ngat

- IRQI doi phuc vu. Néu tin hiéu IRQi="1" thi bit IRRI tuong g duoc dat bﬁng "1".

- PR (Priority Resolver- Bo giai quyét wu tién): 1a thanh ghi 8 bit. PR cho phép xac
1ap murc wu tién cua cac yéu cau ngat. Ngit co vu tién cao nhat dugc chon va dit vao
bit trong ung trong ISR trong chu ky INTA.

INT T l INTA

07 - DO Bém é_oglc .
<=3 aUs K> DL

v

A

RO ~—»
WR —» ' A Y
Logic didu — IRQO
A0 —»| Khién ghifdoc [ ISR k=" PR kK= IRR | |
- ICW/OCW L RQ7
Cs —» y y y
SR Sy * Thanh ghi nét na ngat
- Logic —— HinShnnga
TAS1 4—» ghép <1.‘:______‘J> IMR
AS2 «—p{  1N0

3P/ EN
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- ISR (In Service Register - Thanh ghi ngat dang dugc phuc vy): 1a thanh ghi. 8 bit.
ISR ghi nhan cac ngét dang dugc phuc vu. Yéu cau ngét IRQI nao dang dugc phuc vu
thi bit ISRI twong tmg duogc dit bang "1".

- Khéi logic diéu khién: khdi logic diéu khién dua ra tin hiéu INT, duoc ndi thing
v6i chan INT cua CPU. Khi INT c¢6 muc cao 1a doi CPU phuc vu ngat. Khoi logic
(diéu khién nhan tin hiéu INTA tir CPU. Khi nhan dugc tin hiéu INTA, PIC 8259 s&
cung cip sd ngit ra BUS dit liéu cho CPU.

- Khéi dém BUS: 14 loai 8 bit, 2 huéng, 3 trang thai. Cac tir diéu khién ICW, OCW
duoc dua vao PIC 8259 qua khdi nay dé xac 1ap ché dd hoat dong cua 8259. S ngét
va trang thai hoat dong cua PIC cling dugc dua ra BUS dit liéu qua khéi nay.

- Khoi ghép tang

- PIC 8259 ¢6 co ciu cho phép ndi ghép ting cac PIC 8259 voi nhau va phdi hop
hoat dong ciia cac PIC nay. Tang tht nhat c6 dau ra INT nbi tryc tiép v6i CPU, goi 1a
PIC 8259-chii. Pau vao IRQI ctia PIC chu dugce ndi véi dau ra INT ciia PIC 8259 thu
hai. PIC nay duoc goi 1a PAC 8259-thg. Co ché ghép tang cho phép xdy dung mot hé
théng ngat cimg quan 1y duoc dén 64 yéu cau ngat IRQ.

Khéi logic ghi/doc va gidi ma: thyc hién giai ma cac tir diéu khién ICW
(Initialization Command Wora - T diéu khién khoi dong) va OCW (Operation
Command Word - Tt diéu khién hoat déng). Qua hai loai tir diéu khién nay nguoi sir
dung cé thé 1ap trinh xac 1ap ché d6 hoat dong cho PIC.

- Thanh ghi IMR: 1a thanh ghi 8 bit, chita mit na ngat.

Bang cac tin hiéu CS, A0, RD, WR, va cach ghi/doc PIC 8259.

CS | AO | RD | WR | D4 | D3 |Hudng thong tin
0 0 0 1 X x |IRR, ISR =>BUS
0 1 0 1 X x |(IMR)=0OCWI -> BUS
0 0 1 D 0 0 |BUS=>0CW2
0 0 1 1 0 1 | BUS=>0CW3
0 0 1 0 1 x |BUS=ICWI1
0 1 1 0 X x [BUS=>ICW2, ICW3, ICW4, OCWI

b) Co ché hoat ddng ciia hé théng ngdt cirng:

Piéu kién ban dau: PIC 8259 can dugc 1ap trinh khai dong qua céc tir dicu khién
ICW. Sau khi cac tir diéu khién ICW duoc nap thi PIC 8259 san sang hoat dong.

- Mot hodc nhiéu thiét bi vao-ra ¢6 yéu cau dugc phuc vu phat tin hiéu IRQI = "1"
(mirc tich cuc) cho PIC. PIC ghi nhan cac yéu cau ngét IRQI nay bang cach dit cac bit
IRRI twong tng 1én - PIC 8259 chon IRQI c¢6 mirc wu tién cao nhéat dé phuc vu. PIC
gui tin hi€u INT cho CPU, doi CPU phuc vu.
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- CPU thuc hién cac thao tac sau:
» Thuyc hién nt [énh cta qua trinh hién hanh.

= Luu dia chi tré vé (ndi dung cua cac thanh ghi CS, IP) va thanh ghi co
FLAGS vao ngin xép.

= Gri hai tin hiéu tra 15i ngat INTA cho PIC.

Khi PIC 8259 nhan duogc tin hi¢u INTA thtr 1: bit ISRI tng véi IRQI ¢6 mic uu
tién cao nhat duoc thiét 1ap (ISRi=1) va bit IRRI twong tng bi x6a (IRRI=0). Trong
chu ky INTA tht nhat nay PIC 8259 khong giri gi cho CPU qua BUS dit liéu.

- Khi PIC 8259 nhéan dugc tin hidéu INTA tha 2: PIC 8259 giri s6 ngat twong Ung
v61 IRQI dang dugc phuc vu qua BUS dir li¢u cho CPU.

- CPU nhan sd ngit va trén co sé sb ngét ndy vao vi tri trong Gmg trong Bang véc
to ngat dé xac dinh dia chi cua chuong trinh phuc vu ngat. CPU nap dia chi chuong
trinh phuc vu ngat vao cac thanh ghi CS va IP va bt dau thuc hién chuong trinh phuc
vu ngét nay.

Khi thuc hién xong chuong trinh phuc vu ngit thi qua trinh phuc vu ngét caa CPU
cling két thiic. Hé théng ngiat cimg c6 thé két thuc phuc vu ngét hién thoi theo hai ché
do:

= Két thic ngét binh thuong EOI (End Of Interrupt): khi PIC dugc dat ché do
két thuc ngit binh thuong EOI thi CPU phai phat 1énh bao két thiic ngat
EOI (qua OCW2) cho PIC truéc khi ro1 khéi chuong trinh con phuc vu
ngét. Khi d6 bit ISRI cua ngét dang dugc phuc vu s€ dugc dat xuéng 0.

= Két thic ngét tu dong AEOI (Automatic EOI): khi ' PIC dugc dat ché do két
thuc ngit ty dong AEOI thi tai chu ky INTA thir 2 bit ISRI cta ngit dang
duoc phuc vu s€ duoc dat xuéng 0.

Bang cac cach noi trén hé théng ngat ctng c6 thé tiép tuc phuc vu yéu cau ngit niy
& nhitng 1an tiép theo.

¢) Lap trinh khéi déng PIC 8259 va cdc tir diéu khién khoi dong ICW
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ICWA1

ICW2

Khéng

Cé ghép ting ?
(SNGL = 1)

Cé (SNGL =0)

Cé (IC4=1eICWY)

PIC 8259
San sang lam viéc

Can xac 1ap ché d6 lam viéc ctia PIC 8259 trude khi st dung. Qua trinh nay duoc
goi 1a 1ap trinh khéi dong thiét bi. Viéc 1ap trinh khoi dong PIC 8259 duoc thuc hién
qua cic tir diéu khién ICW va theo luu do sau: Céc bit D5 - D7 khong dung cho CPU
x86.

IC4 (bit DO): Cho biét c6 can ICW4 ?
IC4 = 0: khong can ICW4.
IC4 = 1: c6 ICW4,

X X X 1 LTIM | ADI |SNGL | 1041

+ SNGL (Bit D1): cho biét hé thong ngat chi c6 mot PIC hay c¢6 nhiéu PIC ghép
té“mg.

SNGL = 0 ¢ ghép tang

SNGL =1 chi c6 m¢t PIC 8259

+ ADI (bit D2): khong dung cho hé CPU x86
+ LTIM: x4c dinh dang tin hi¢u IRQ

LTIM =1 IRQ phai la tin hi¢u mac TTL

LTIM = 0 IRQ phai 1a tin hi¢u dang suon xung.
+D4=1

+D5=D6=D7=0

a- ICW2:
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ICW2 dinh nghia s6 ngat nén cho 7 s6 ngit con lai.

1T7 Té6 T5 T4 T3 X X X

Cac bit T7 - T3 1a 5 bit cao cua sb ngat, 3 bit con lai lién quan dén cac dau vao
IRQi.

Nim bit cao T7 - T3. (do ngudi sir dung tity chon) ciing véi 3 bit thip nhit bang 0
xéac dinh s6 ngat nén. Duya trén s6 ngat nén ung véi IRQO ndy, PIC 8259 tir tao ra cac
s6 ngit tiép theo tuong tng véi cac IRQI dén IRQ7

Vi du: & hé théng ngit cimg ctia may vi tinh PC, cac s6 ngat do PIC 8259-chii cung
cap nhu sau:

0 0 0 0 1 0 0 0 | tmg v61 IRQO
0 0 0 0 1 0 0 1 | tng v6i IRQ1

0 0 0 0 1 1 1 1 | tmg v61 IRQ7

- Icw3: lién quan dén ghép tang.

Mach phéan ctmg c6 chan SPIEN xac dinh chi/tho ¢ ché d6 ghép tang: néu SP = 1
thi PIC 14 chu, néu SP = 0 thi PIC 1a tho.

Co hai loai ICW3

- ICW3 cho PIC chu: xac dinh dau vao IRQI nhan tin hiéu INT tir PIC tho thir 1.
IRQ7 | IRQ6 | IRQS | IRQ4 | IRQ3 | IRQ2 | IRQI1 | IRQO
Néu Si = 1 bao c6 PIC thg ndi vao chan IRQI cua chu

- ICW3 cho PIC thg: xac dinh dia chi (chi thi nhan dang) cua PIC tho.

ID2 | ID1 | IDO

Céc bit ID2, ID1, ID0 xac dinh dia chi riéng cua cac PIC 8259-thg. Khi nhan dugc
tin hi¢éu INTA2, PIC 8259-th¢ so sanh cac tin hicu CASO CAS2 (phat ra tir PIC 8259-
cht) véi ID2 - IDO, néu chiing giéng nhau thi PIC 8259 - tho giri s6 ngat 1én BUS di
liéu cho CPU, nguoc lai thi khong guri.

ICW4:

D7 D6 D5 D4 D3 D2 DI DO
0 0 0 |SFNM |BUFF| M/S | AEOI| AP
+ Bit pp: bao cho PIC 8259 biét phai 1am viéc va ho vi xtr Iy nao.

up = 1: 1am vi¢c vdi ho x86

up = 0: lam viéc voi ho 8085

+ Bit AEOI: xéc 1ap ché do két thuc ngit.
AEOI = 0: két thiic binh thudng EOI
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AEOI = 1: két thic tu dong AEOI

+ Bit BUFF: bao ché d¢ c6 bd dém BUS

BUEFF = 1: PIC lam viéc & ché d6 dém BUS, luc nay tin hiéu SP/EN & ché d6 ra va
viéc dinh nghia chu/thg dugc xac dinh béng bit M/S.

+ Bit M/S: xac dinh chu/tho

M/S = 1: PIC 1a chu
M/S = 0: PIC la tho.
Néu BUFF = 0 thi M/S khong c6 ¥ nghia.

+ Bit SFNM: bit nay dugc dit bang 0 ngay khi khai dong hé thong. Kiéu wu tién
¢d dinh 1a mic dinh, trong d6 IRQO c6 muc uu tién cao nhét, IRQ7 c6 mirc wu ti€n
thip nhét. Co thé thay d6i kiéu wu tién bang tir diéu khién OCW2. Trong kiéu wu tién
c¢d dinh, khi SFNM = 0, khi bit ISRI = 1 thi tat ca cac IRQI ¢6 mirc wu tién thip hon
déu bi cAm. Chi c6 cac IRQI c6 mirc wu tién cao hon dugc phép gay ngat chuong trinh
phuc vu ngz"lt hién thoi.

d) Cdc tir diéu khién hoat dong OCW

Céc tir diéu khién OCW dugc dung dé xac 1ap cac ché d6 1am viée cu thé trong qua
trinh hoat dong ctia PIC 8259. C6 thé giri.cac tir OCW nay cho PIC8259 vao bat ky luc
nao sau khi khai dong hé thng ngat.

+ OCWI: cho phép hodc cAm nhian mot yéu cau ngit IRQi nao d6 bang mit na
ngét.

+ V61 PIC chu: dia chi thanh ghi chira OCW 1 1a 2 1H Véi PIC tho: dia chi thanh
ghi chira OCWI 1a AIH

D7 D6 | D5 D4 | D3 D2 | DI DO
M7 M6 | M5 | M4 | M3 | M2 | M1 | MO

Mbi bit Mi tuong tmg v6i IRQI
Khi Mi = 1 mat na ngét duoc dat, cAm PIC nhéan IRQi (Cém IRQI gay ngét)

Khi Mi = 0 mit na ngit dugc xo4, cho phép PIC nhan IRQI (cho phép IRQI giy
ngit)

Hé diéu hanh dit mat na che chén cac IRQ ma hé théng chua dung dén.
+ OCW2: dung dé doi kiéu wu tién va bao két thuc ngat EOI.
PIC cho phép chon mét trong ba ché d6 uu tién:

Ul tién cb dinh: IRQO c6 mirc vu tién cao nhét, IRQ7 c6 murc wu tién thip nhat.
Trong ché d6 nay IRQ muc cao c6 quyén ngit chuong trinh phuc vu ngét c6 mirc wu
tién thap hon.
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Uu tién quay vong: IRQI nao vira duge phuc vu thi bit ISRI s& bi xo0a xudng 0 va
tu dong c6 muc wu tién thap nhat. Didu nay thuc té di tao ra cac mirc vu tién bﬁng
nhau.

Ul tién ddc biét: ngudi lap trinh c6 thé thay doi mirc vu tién bang chuong trinh.
Néu cac bit trong OCW2 R=1, S1=I thi cac bit L2-L0 s& dat IRQn xudng mirc thap
nhét va IRQ,+; Ién mirc cao nhéat.

Diu chi thanh ghi chra OCW2: 20H (PIC chu), AOH (PIC tho)

D7 D6 D5 D4 D3 D2 D1 Do

R SL [ EOL| O 0 Lo L1 L2

L E Lién quan dén ché d6 wu tién dac
biét

- J

EOI =1 (v&i R=0, SL=0) bao két thuc ngét bin
{ thuéng

kidu wu tién khac nhau

{ Té hop gia trj cac bit R,SL, £OI xac dinh cac

+ OCW3 cho phép dat/doc ISR va cac thanh ghi khac cta PIC 8259.

ESMM =1 va SMM cho phép dit/xoa ché d6 mit na dic biét. Ché d6 mat na dic
biét nay chi cAm mot IRQ va cho phép tit ca cac IRQ con lai duge yéu ciu ngit.

_D4=0,D3=1

- Bit P: cho phép PIC 8259 1am viéc véi CPU & ché d6 hoi dap, khong can qua cac
tin hiéu INTR, INTA. Néu P=I thi PIC coi tin hiéu diéu khién doc RD nhu 14 tin
hiéu INTA.

- Céc bit RR va RIS:

RR 1 & RIS = 0: bao s€ doc IRR & 1énh doc tiép sau

RR =1 & RIS = 1: bao s€ doc ISR ¢ Iénh doc tiép sau.

e) Phdn bé chirc nang cdc yéu cau ngdt va sé ngadt trong may PC.
e PIC 8259-chu:

PIC 8259-chu chiém hai. dia chi céng: 20H, 21H
e PIC 8259-tho:

PIC 8259-tho chiém hai dia chi cong: AOH, AIH

IRQ; sO ngit Thiét bi yéu cau ngit
IRQq 08H Ba tao xung nhip déng hd hé théng
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IRQ, 09H Thiét b giao dién ban phim

IRQ, 0AH PIC 8259-thg

IRQ; 0BH Thiét bi giao dién vao/ra noi tiép 2 (COM 2)
IRQ, 0CH Thiét b giao dién vao/ra ndi hap 1 (COM 1)
IRQs 0DH Du phong

IRQ; 0EH Thiét bi giao dién & dia mém FDC

IRQ, OFH Thiét b giao dién vao/ra song song (LPTI)

Day IRQ| sb ngit Thiét bi yéu cau ngit

IRQg 70H DPéng ho thoi gian thuce

IRQy 71H Du phong

IRQq 72H Card am thanh

IRQy, 73H Thiét bi giao dién vao/ra USB

IRQ; 74H Thiét bi giao dién chudt PS/2

IRQ3 75H Bo dong xir Iy x87

IRQ,, | 76H Bo diéu khién BUS IDE 1 (primary)
IRQ;s 77TH Bo diéu khién BUS IDE 2 (secondary)

IV.3.3 Mach dém dinh thoi da ning PIT-8253 (Programmable Interval Timer)
Vi mach PIT-8253 la mach dém dinh thoi, tao xung c6 do rong thay ddi da nang va
thu thap tin hi¢u dang xung, duoc thiét ké dé st dung véi1 hé vi xur 1y dong Intel. Mach
8523 thuc hién duoc nhiéu chic nang. Cac chtrc nang dugc xac dinh béng phén mém

thong qua tir diéu khién.

Céc chure nang chinh cua PIT-8253:

Tao khoang thoi gian chinh xéc

- Phat xung véi tan sb 1ap trinh duoc
- DPém sy kién

- Chia tan sb

- Dong hd thoi gian thuc

- Phat xung don
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CLKO
< Gate0
<> pém drlitu Bo dém out 0
C#0 —>
RD ———rf
WR —— ) le—— —  CLK1
Ao i ng:c B& dém le——  Gate 1
A, Ghi/Boc C#1 L Out 1
-
CS
Thanh ghi tr didu le——— CLK2
khién B6 @ém |e——— Gate2
C#2 —> Out 2

Hinh 1V.4 - So do cdu triic bén trong PIT-8255

Pém dit liéu: 1a bd dém 8 bit, hai chiéu, 3 trang thai, dugc su dung dé giao dién voi
BUS cua may tinh.

Logic doc/ghi: logic Ghi/Poc nhan cac tin hiéu tir hé thong BUS, tir d6 diéu khién
viéc truy nhap céc thanh ghi cia PIT-8253.

Thao tac chon bd dém va ghi/doc bd dém:

Al A0 RD WR cong viéc dugc thuc hién
0 0 1 0 Nap bo dém C#O
0 1 1 0 Nap bo dém C#1
1 0 1 0 Nap bo dém C#2
1 1 1 0 Ghi tir diéu khién
0 0 0 1 Poc by dém C#O
0 1 0 1 Poc bd dém C#1
1 0 0 1 DPoc bo dém C#2

Thanh ghi diéu khién: thanh ghi diéu khién nhan tir diéu khién xac dinh ché do
hoat dong cho PIT-8253.

B6 dém C#O, C# 1, C#2:..

Mach PIT-8253 ¢6 3 by dém, mdi mot bo dém 1a loai 16bit, dém Iui tu khoi dong
lai. M&i mot bo dém c6 thé dugce 1ap trinh va hoat dong doc 1ap. Co thé doc ndi dung
ctia tmg bd dém ngay trong khi dang hoat dong. Bang tir diéu khién c6 thé chon ché
d6 1am viéc cho cac bd dém (6 ché do).

1. Tir diéu khién.

Ting bo dém ctia PIT-8253 c6 thé duge 1ap trinh hoat dong doc 1ap bang cach ghi
tir diéu khién vao thanh ghi tir didu khién (A0=1, A1=1).
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Khuon dang tir diéu khién.

DD7 DD6 DD5 DD4 DD3 DD2 DDI DDO
SCSCI|SCSCO| RLRL [RLRLO| MM2 | MMI1 | MMO |BCDCD
SC (Select Counter): chon bo dém.

SC1 SCO
0 0 B6 dém 0
0 1 Bo dém 1
1 0 Bo dém 2
1 1 Khoéng hop 1€
RL (Read/Load): Xac dinh Boc/nap bd dém.
RLRLO | RLRLO Poc hodc nap Byte cao
0 0 Thao tac chot bd dém. Cho phép doc ndi
dung bd dém trong qua trinh dém

1 0 Doc hodc nap Byte cao

0 1 Doc hodc nap Byte thap

1 1 Poc hoic nap Byte thap trudc, Byte cao sau

M (Mode): ché do 1am viéc

M M M
0 0 0 Chédo 0
0 0 1 Ché do 1
X 1 0 Ché d6 2
X 1 1 Ché d6 3
1 0 0 Ché d6 4
1 0 1 Ché 46 5

BCD: kiéu mi dém

BCD |Kiéu mi ¢ém
0  |Ma nhi phan 16 bit
1 |Mi BCD (4 chit s6 BCD)

Nap ndi dung bd dém: thanh ghi dém chi duge nap khi ca hai byte gia tri dém duoc
ghi.

2. Thu tuc xdc lap ché do lam viéc cho bé dém.
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Ghi tr didu khién chon ché d4 cho
bg dém C#i

|

Nap sé dém — byte thdp cho bd
dém C#i

|

Nap s6 ddm - byte cao cho b dém
C#i

3. Cac che do lam viéc

Ché d6 1am viéc xac dinh cach dap tng ctia ddu ra Output dbi véi dau vao 1a diy
xung CLK va tin hi¢u Gate.

Bo dém thuc hién dém lugng chu ky xung tinh tir nira thép cua chu ky dau tién
C6 6 ché d lam viéc.
a. Ché d¢ O:
Tao khoang thoi gian tré xac dinh va dat dau ra Output = "1" khi két thuc dém.
Pau Output = "0" ngay sau khi chon ché do.
Ngay sau khi s6 dém duogc nap thi bt dau dém. Diéu kién lam viéc la Gate = "1"
Khi két thiic ¢ém thi Output = "I" va giit nguyén cho dén khi duoc nap lai.
Viée nap lai s6 dém gay ra hai sy kién:

+ Ghi byte dau tién lam ding dém.

+ Ghi byte thir hai 1am khoi dau 1an dém méi.
b.ché dj 1
Tao xung don c¢6 do rong xac dinh...
Dau ra Output = "0" khi GATE = "1" va bt dau dém.
Output = "1" khi két thuc dém.

Viéc nap lai s6 dém trong khi Output = "0" khong lam anh hudng t6i d6 rong xung
dau ra.

Viéc dém duogc khoi dau lai (xung Output bi kéo dai) néu GATE = "0" va sau do
GATE ="1".

¢. Ché dp 2
B0 chia tan - phat xung.

Bo6 dém duoc dung nhu mot bd chia tan. Noi bo dém duge nap xac dinh hé s6 chia.
Chu ky diy xung dau ra, tinh tir mot xung dau ra Output = "0" dén mot xung Output =
"0" tiép theo dung bang sé luong xung vao CLK.
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Diéu kién lam viéc 1a GATE - "1".

Do rong muc "0" ciia xung ra ding bang chu ky T ciia xung CLK.

C6 thé dung tin hiéu GATE dé dong bd qua trinh dém - phat xung.

d.ché d9 3

Bo chia tan - phat xung vudng.

Lam viéc giéng ché d0 2, chi khac & chd 1a d6 rong muc "0" béng d6 rong muc "1".
Diéu kién lam viéc 1a GATE ="1".

e. Ché d¢ 4

Tao xung chét bang phan mém.

Sau khi dat ché do lam viéc thi Output ="1".

Sau khi s6 dém duoc nap thi bat ddu dém. Diéu kién lam viéc 1a Pau ra Output =
"0" khi két thuc dém, do rong xung dau ra bang d6 rong chu ky xung CLK.

Vi¢e nap lai s6 dém trong khi dém lam khéi dong lai viéc dém.
f.Ché @6 5

Tao xung chét bang phan cimng.

Sau khi dit ché d6 thi Output ="1".

Bit ¢au dém khi GATE ="1". Pau ra Output = "0" khi két thic dém, d6 rong xung
dau ra bang do rong chu ky xung CLK.

MODE O: Interrupt on Terminal Count with GATE =1

Tao thoi gian tré xac dinh

CLOCK _ﬂ_ﬂ_’—lzr_f— 0 I I A
WR n LT—{
Cho dém 432 130
GATE =1
OUTPUT INTERRUPT (n=4) ‘<« n
WR m T |
GATE l r——"‘——‘
5 4 3 2 1
OUTPUT (INTERRUPT) — j;—
(m=35)
— —
A B
A+B=m

MODE I: Programmable One-shot.
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Tao xung don cé d) réng xac dinh
1 2

3 4
CLOCK MUy uwrowowrut
WR n -—1
GATE = TRIGGER = *1" |
S 4 3 2 1 0
ouTPUT n=4 I
GATE = TRIGGER f |
4 3 2 4 3 21 0
OUTPUT
—
MODE 2: Rate Generator. (with GATE=1)
T
1 2 3 —> 1 2 3
CLock oy
WR=n ) _n=d) Ln=3
OUTPUT 4 3 2 10443 2 103 2 1 0
OUTPUT (n =3) 0(3) F 2 1 0@ 2 1 03 2 1
GATE = RESET —_— [
GATE =1 thi cho phép dém

MODE 3: Square Wave Generator (with GATE=1)

CLOCK LJ UuUuuuuuruuyu.

oUTPUT(n  — ‘ J S (S
5 4 2 5 2 5 4 2 5 2 5 4
OUTPUT (n =5) f l L

GATE =1 thi cho dém

MODE 4: Software Triggered Strobe (with GATE=1)

cLoCK IJuUuupyyuuyyppyuUuyuyyuge
_Vﬁ =n n =4 S
| T
GATE =1 4 3 2 9 o
QUTPUT
Mgt xung céd dgrong =T
LOAD n n =4
GATE
| B—
OUTPUT (n =5) & L e

MODE 5: Hardware Triggered Strobe
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1 2 3 4 5
—
GATE — , T
JUTPUT (n =4) 4 8 21 ¢
n:
L MGt xung c6 dérong = T
GATE [ [
4 3 4 3 2 1 0
YUTPUT (n =5)

4. Kha ndng doc néi dung bé dém trong khi dém (Poc trong khi dém).

Pé thuc hién duoc thao tac doc trong khi dém thi can nap ti diéu khién ddc biét
vao thanh ghi co dia chi A1, A0 =11.

D7 D6 D5 D4 D3 D2 D1 DO
SC1 | SCO 0 0 X X X X

SC1, SCO: B6 dém duoc chon dit ché d6 doc trong khi dém.
D5, D4: (00, Ma xac dinh ché do doc trong khi ghi)
X Khong tac dong

1V.4.4 Mach diéu khién vao/ra noi tiép dong bo/di b USART-8251 (Untversal
Synchronous/Asynchronous Receiver Transmitter).

USART-8251 1a mdt mach giao di€n vao/ra kha lap trinh ctia hang Intel. Céc tinh
nang chu yéu cia mach bao gom:

- Hoat dong & mot trong hai ché do dong bd hodc khong déng bo

- Hoat dong ddng borvéi ma 5 - 8 bits, ky tu ddng bd ndi bd hodc tir bén ngoai,
c6 ché do déng bd tu dong.

U
D2 1 28 [ 101
p3 [ ]2 27 ] Do
RxD [ 3 26 [ ] Ve
GND [ 4 25 [ RxC
Hinh IV.5a - So d6 ndi D4 15 24 ] DTR
chén cia USART 8251 _
pDs[ |6 23 [ ] RTS
D6 |7 8251 22 ] DSR
D7 [ 8 21 [] RESET
TC [1s 20 |_] CLK
WR ] 10 19 [_] TxD
cs 11 18 ] TXEMPTY
cm [ 12 17 [JcTs
RD [] 13 16 [ ] SYNDET/BD
RxRDY [_| 14 15 [ ] TxRDY
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Hoat dong khong déng bO véi ma 5 - 8 bits, hé sb xung nhip 1, 16 hoac 64 lan tc
do Baud, tao ky tu tam dung; véi 1,1 - va 2 bits Stop, phat hién 16i bit Start va ky tu
Break (tam ding) - Kha ning tu phat hién 16i thu phat.

- Tuong thich hoan toan v&i cac chip ho 80x86

Mach USART 8251 dugc thiét ké cho muc dich trao d6i dit liéu ndi tiép giita CPU
va céc thiét bi ngoai vi. Ngudi 1ap trinh c¢6 thé chon cac phuong thirc thu/phat dit lidu
ddng bd hodc khong dong bd, chon tdec d6 thu/phat phu hop théng qua cac tu diéu
khién (Control Wora - Cw). Ban than USART thuc hién cong viéc chuyén déi dit liéu
tir CPU thanh dir liéu ndi tiép dé giri ra thiét bi ngoai vi, dong thdi, mach ciing tu
chuyén dit liéu ndi tiép thu nhan dugc thanh dit liéu song song dé chuyén cho CPU.
Chtrc ning cia USART 8251 14 1am trung gian cho viéc giao tiép véi thiét bi ngoai vi
(interfacing) bang thu/phat dir liéu ndi tiép, con ban than dir lidu trao d6i gitra CPU va
USART 8251 van 1a giao dién song song.

. ]
: TRANSMIT| !
) OATA BUS BUFFER [—» Txp
D7 - DO : BUFFER. [ F—1 (P —s) !
: i
. '
i 1
. ]
i 1
RESET —b :
S ——» TxRDY
Cip —»| READMRITE | —ny TRANSMITI——p ¢
RD ——)c: CONTROL ) . CONTROL - TxC
WR—»d  LOGIC b
. ]
. ]
' ]
DTRe€—— |
)
-9 MODEM |~ "RECEIVE | !
CTS—>q CONTROL < BUFFER €1 RXD
RTS*— (S—P) | 1
X ]
i t
: l
: ——» RxRDY
. “—>! RECEIVE bai—TRxe
: CONTROL [ !
. <4 SYNDET
: i
. ]
, L]

Hinh [V.5a - So d6 cdu tric bén trong ciia USART 8251
a) Mo ta chirc nang.

Ciing nhu cac mach chirc ning khac trong hé thong 80x86, ciu hinh chirc ning cia
mach USART-8251 rat uyén chuyén nho duoc thiét 1ap bang phan mém. Trong moi
truong trao doi dir liéu, giao dién ndi tiép thyc hién viéc bién d6i dir liéu song
song ctia hé thong thanh dang dir liéu ndi tiép dé gui di va bién dang dit liéu ndi
tiép thu nhan duogc thanh dir liéu séng song dé CPU doc vao. Tat nhién, khi thuc
hién cong viéc bién ddi, USART-8251 sé tu dong bo di hoac thém vao céc bit hoac
ky tu ddng nhét chirc nang trong k¥ thuat thu phat théng tin. Chinh nhd véy, giao dién
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giita CPU va USART-8251 1a hoan toan minh bach, chi don thuan 13 giri di hay nhan
vé mot byte dit liéu.

+ Pém BUS dir li¢u:

La bg dém 3 trang thai hai chiéu vé&i do rong 8 bits dung lam giao di¢n gitta CPU
va mach 8251. Dit lidu dugc gui di hay nhan vé qua bo dém khi thyc hién 1énh INPut
hay Iénh OUTput trong CPU. Céac tir 1énh (Command Word), tur diéu khién (Control
Word) hay théng tin trang théi ciing dugc chuyén qua thanh dém dir liéu. Thanh ghi
trang thai 1énh (Command Status Register), thanh ghi dir 1i€u ra (Data Out Register) va
thanh ghi dit liéu vao (Data In Register) 1a nhimng thanh ghi doc lap va cung duoc két
nbi BUS dit liéu cua hé théng thong qua dém dit lidu.

+ RESET:

Mirc "1" logic & ddu vao nay dua 8251 vé ché d6 nghi. Ché d6 nay ton tai cho dén
khi mot chudi tir diéu khién, tir 1énh méi duoc giri t6i 8251 d€ xac dinh ché do lam
viéc. Mirc "1" nay phai ton tai trong khoang thoi gian ngan nhét ciia 6 chu ky xung
nhip hé thong.

+ CLK (Clock):

La dau vao xung nhip cho 8251 lam viéc. Tan s6 xung nhip ndy phai 1én hon tbi
thiéu 30 1an so voi tbe do thu/phat ciia 8251.

+ WR (ghi):

Mirc "0" logic xuét hién & ddu vao nay 13 xung diéu khién tir CPU trong viéc ghi tir
diéu khién hodc gui dir liéu cho 8251.

+ RD (doc):

Mirc "0" logic xuét hién ¢ dau vao nay 1 xung diéu khién tir CPU trong viéc doc
trang thai cia 8251 hodc doc dir liéu tir 8251 vao CPU.

+ C/D:

Pau vao diéu khién, két hop voi cac tin hiéu vao gdom CS, WR va RD xac dinh
cho 8251 dir liéu ton tai trén BUS la ky tu dir li¢u, tur diéu khién hay thong tin trang
thai. "1" ung vdi CONTROL/STATUS, "0" tng voi DATA.

C/D RD WR CS

0 0 1 0 8251 DATA — DATABUS Luu y: Chan C/D thuong dugc
0 1 0 0 DATA BUS — 8251 DATA noéi voi dﬁy dla chi Ao cia BUS da
1 0 1 0 STATUS — DATA BUS ch?. (%o vay ¢o thé ,dé dang phan biét

hai dia chi duy nhat cua 8251 la: dia
1 1 0 0 DATABUS —  CONTROL chi nén la dia chi doc hodc ghi dit
X 1 1 0 DATABUS — TRI-STATE [jéu. dia chi nén + 1 1a dia chi cho
X X X 1 DATABUS — TRI-STATE ghi tir diéu khién va doc trang thai.
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+ CS (Chip Select):

Tin hiéu chon vo ddi véi 8251. Mire "0" 1a tich cuc, chip 8251 dugc chon. Khi Ccs
= "1", céc tin hiéu doc (RD ) va ghi (WR ) khong c6 tac dong d6i voi 8251.

+ Modem Control:

Vi mach 8251 c6 mdt tap tin hi€u vao/ra co thé sir dung dé don gian hoa viéc phéi
ghép voi cac MODEM. Céc tin hiéu do khéi chirc ning diéu khién Modem tao ra
nham muyc dich hoan toan twong thich véi cac tin hiéu diéu khién trao thong tin thong
qua thiét bi Modem khi can thiét. P6 1a céc tin hiéu DSR (Data Set Ready), DTR Data
Tenninal Ready), RTS (Request To Send), va CTS (Clear To Send).

+ Pém phat (Transmitter Buffer):

DPém phat tiép nhan dir liéu song song t dém dir liéu, chuyén d6i thanh chudi bits
ndi tiép, chén thém cac ky tu hodc cac bit thich hop can thiét trong k¥ thuat truyén tin
va giri chudi bits nay.ra dau phat TxD theo suon xudng ctia xung nhip phat TXC. Khoi
phat bt dau cong viéc ngay khi tin hiéu CTS = "0" va ding lap tirc v6i trang thai
duoc gitr nguyén khi TXE 1a "0" hay CTS ="1".

+ Piéu khién phat (Transmitter Control):

Khéi diéu khién phat giam sat toan bo moi hoat dong lién quan dén truyén dir liéu
nbi tiép. Khdi c6 nhiém vu chap nhan va tao ra tit cac cac tin hiéu tuong tmg dé thuc
hién viéc tuyén dit liéu.

+ TxRDY (Transmitter Ready):

Tin hiéu ra cia 8251 thong bao cho CPU biét né sin sang nhan dit liéu dé tuyén di.
Tin hiéu ndy c6 thé sir dung lam tin hiéu yéu cau ngat ddi véi hé thong, va khac véi tin
hiéu TXE (Transmitter Empty); Trong ché do phat c6 thim do, CPU c6 thé thong qua
tin hiéu TxRDY dé quyét dinh chuyén dit liéu cho 8251. Tin hiéu nay bi Reset bi tin
hiéu WR khi dir liéu dugc gui téi 8251 tir CPU.

Luu y rang, trong ché do phat theo tham do, tin hiéu TxRDY khong bi rang budc
bai tin hiéu TXE, né chi c6 tac dung thong bao trang thai day hay rdng ciia thanh ghi
dém phat.

+ TXE (Transmitter Empty):

Khi 8251 chuyén xong mot ky tu. "khéng con gi dé phat di", ddu ra TXE s&
chuyén d6i 1én mirc "1" logic. Co thé thong qua tin hiéu nay dé biét duoc trang thai két
thuac truyén cua 8251, dac biét trong ché do half- duplex.

Trong ché do thu phat ddng bo gid tri "1" & dau ra nay chi ra rang chua cé dit liéu
duoc truyén di, ky tuv SYNC hodc 1a ky tu dir liéu sip sira duoc truyén. TXE khong
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thay d6i murc khi ky ty SYNC bat dau duogc gt di.
+ TxC (Translmtter Clock):

Xung nhip phét diéu khién toc d6 truyén cac ky tu ché do thu phat dong bo, toe do
Baud Rate (IX) bang chinh tin s TxC. Trong ché d6 thu phat khong déng bo toc do
nay luon theo mot ty 1€ tuong ung cia Baud Rate. Cac ty I¢ thuong stir dung 1a 1x, 16x
hodc 64x tdc do Baud Rate. Sudn xuéng ctia TxC dich chuyén dit liéu nbi tiép ra chan
TxD cua 8251.

+ Dém thu (Receiver Buffer):

DPém thu thu nhan dit liéu nbi tiép va chuyén ddi thanh dir liéu song song sau khi
da loai bo nhitng ky tu hodc bit twong rng st dung trong ky thuat thu phat thong tin.
Tin hiéu thu dugc dua qua chao RxD va duoc dich chuyén vao thanh ghi dém thu theo

suon lén cua xung RxC .
+ Khéi diéu khién thu (Receiver Control):

Khoi nay giam sat va diéu khién moi hoat dong li€n quan dén viéc nhan dir liéu no6i
tiep. Cac tinh nang chu yéu cua khoi nay nhu sau:

- Trong diéu kién nghi, RxD ngin moi tin hiéu "low". Trudc khi bat dau
nhan dit liéu ndi tiép, trén chan nay phai duoc khang dinh gia tri "1" logic,
tir d6, khoi bat dau do tim gia tri "0" c6 nghia, twong tng voi Start bit.

- Mach nhan biét bit Start bang cach loai trir moi tin hiéu nhiéu thong qua
do tim suon Xuéng trén RxD va xac dinh bit Start cho viéc thu nhan dir
liéu.

- Phat hién 16i chan 1¢ thong qua bit trang thai chan 1é - Phat hién 16i khung
dir liéu thong qua bit Stop & cudi byte dir lidu cudi cing trong ché do thu
phat khong dong bo.

+ RxRDY (Receiver Ready):

Tin hiéu ra RxRDY bédo rang 8251 di nhan xong mot ky tr va dang sin sang
chuyén cho CPU. RXRDY ciing c¢6 thé ndi vao chan yéu cau ngat ddi véi CPU trong
phuong phéap vao/ra theo ngat, hodc lam tin hiéu bao trang thai trong phuong phap
vao/ra tham do (polled operation). Tin hi€u RxEnable khi 14 “off”, s€ gitt cho RxRDY
& diéu kién tai khoi dong. Thanh ghi dém vao phai dugc phép do tim bit Start cua dit
li¢u maéi1 va ky ty hoan chinh da dugc nhan phai dugce giri vao thanh ghi dir li¢u ra. Khi
X4y ra sy ¢ doc ky tu dd nhan duoc tir thanh ghi dit liéu ra, chip sé& tao 15i Overun, ky
tu vira nhan s€ bi bo qua.

+ RxC (Receiver Clock):

Xung nhip nhan tao lap tbc do thu dit liéu. Dir liéu dugc ghi nhan ting bit theo
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suon 18n cta xung nhip RxC .Trong ché d6 thu phat ddng bo, tin s6 RxC bang dung tan
sd cta xung Baud Rate. Con trong ché d6 thu phat khong dong bo, tan sé xung nay
duoc 1y theo ty 18 1x, 16x hodc 64x tan s6 toc d6 Baud Rate. C6 thé 1y vi du:

Baud Rate 13 2400 Baud, yéu cau dbi voi xung nhip RxC 1a
RxC= 2400Hz ¢ ché do 1x

RxC= 384KHZ O ché d6 16x va

RxC= 153,6KHX & ché do 64x.

Luu v ring, toc d6 Baud Rate 13 mét toc do phai chon theo quy chuin qudc té,
thong thuong 1a 300, 600, 1200, 2400, 4800, 9600, 19200 Baud, v.v..., Chtr khong phai
la mot sd bat ky, nén vi¢c tao xung tan s6 cho RxC va mthu(‘mg dugc st dung
nhirng thach anh c6 tan s 12 bdi 16, boi 64 cia chudi sd trén véi dd chinh xé4c rt cao,
cht khong sir dung tuy tién. Hon nita, trong phan 16n cac hé thong thu phat thong tin,
tdc do thu va tdc do phét 12 nhu nhau, dan dén tan s RxC va TxC cling 1a mgt va duogc
lay chung tir b tao téc d6 Baud Rate Generator dé don gian hoa phan giao dién.

+ SYNDET (SYNC Detect/BRKDET Break Detect): chan nay dugc st dung
trong ché d6 thu phat dong bo dé nhan biét ky ty déng bo, co thé st dung nhu dau vao
hodc dau ra, dugc dinh nghia qua tu diéu khién. Chan duogc chuyén dau ra sau khi hé
thong co Reset. Trong ché d6 dong bd ndi (Intemal Sync Mode), chan nay 1én mirc "1"
duoc str dung nhu dau ra trang thai bado da dinh vi dugc ky tu déng bd trong ché do
thu. Khi dugc 1ap trinh & ché d6 xung dong bo kép (Double Sync Character), hay con
goi 14 bi-sync, SYNDET sé& 1én mirc "1" ¢ giita bit cudi cua ky tu dong bo thu hai.
SYNDET dugc Reset trong khi thuc hién doc trang thai. O ché do d@)ng bd ngoai
(Extemal Sync Detect Mode), suon xung 1én tai chan SYNDET khoi dong 8251 bét
dau ghép dir lidu ky tur tir suon tén cua xung nhip RxC. Ché d nay bi cAm khi tap
trinh cho 8251 hoat dong & ché d6 Intemal Sync Mode.

+ BREAK (chi c¢6 trong ché do khong dong bd (Asynchronnous Mode):

Dau ra nay sé& 1én "1" khi trén 16i vao 1a LOW (="0") xuyén sudt hai 1an gip bit
Stop trong chudi (tit nhién ké ca bit Start, cac bits dit liéu va bit chin 18). Bit BREAK
cling co thé doc duoc nhu mot bit trang thai.

a) Mo ta hoat dong

Viéc x4c dinh ché d6 lam viéc cho USART-8251 duoc thuc hién thong qua
chuong trinh mém. Mot chudi cac tir diéu khién can duge CPU gui toi 8251 dé xac
dinh cac dinh dang truyén tin. Cac tir diéu khién s& xac 1ap: Baud Rate, do dai ma ky
tur, s6 bit Stop, ddng bd hay di bo, kiém tra chén 1¢ v.v... Trong ché d6 dong bo, con

can xac minh Intemal Sync

hay Extemal Sync Mode. Sau khi di nhan duoc céc tir diéu khién can thiét, 8251
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san sang lam viéc. TAt nhién, sau khi nhan cac tir diéu khién, 8251 con phai cho cho
dén khi bit TxEnable dugc thiét l1ap nho tur I€nh 1am viéc (Command Instruction Word)
va tin hi¢u CTS (Clear To Send).

b) Lap trinh cho 8251:

Trude khi phat hay nhan dit liéu, 8251 phai dugc nhian mot chudi tir didu khién. T
diéu khién 8251 c6 hai loai: Lénh ché 46 (Mode Instruction) va Lénh 1am lam viéc
(Command Instruction).

- Mode Instruction (MI):

Tur diéu khién ché do 1am viéc cho 8251, duoc nap vao sau khi mach dugc khéi
dong hay tai khoi dong ctng hoic mém (Reset). Khi d3 dugc CPU ghi vao 8251, cac
ky ty SYNC. hodc tur 1€nh lam vi¢c (Command Instruction) cé thé duoc chuyén tiép
cho 8251 dé kich hoat 8251.

- Mode Instruction (CI):

Tt Ienh 1am viéc cho 8251, dugc dung dé diéu khién cong viéc thuc thu cua mach.
Tir diéu khién (MI) va tir 1énh (CI) phai dugc giri cho 8251 theo mdt tuan tu khe khat
(Xem Hinh IV.6). MI phai dugc ghi vao 8251 ngay sau khi ¢6 tin hiéu Reset trude khi
st dung cho viéc truyén dir liéu.

CD=1 | MODE INSTRUCTION
cD=1 | SYNCCHARACTER 1 Chi diing trong ché 43
CD=1 | SYNC CHARACTER 2 thu phat ddng bd

CD=1 |COMMAND INSTRUCTION

_ ~L
Ch=0_ DATA N

IR

C/D=1 |COMMAND INSTRUCTION

CID =0\ DATA ~
N~ N~

CiD=1 |COMMAND INSTRUCTION

Hinh IV.6 Tuan tu khq”i dong va lam viéc voi 8251.
Ky tuw SYNC thir hai co thé bo qua khi MI xdac dinh cho 8251
lam viéc o ché do tu dong bo (Internal SYNC Mode)

8251 c6 thé lam viéc trong hai ché do: Di bd (Asynchronous) va déng bo
(Synchronous). Dé hiéu dugc cac ché d6 1am viéc ndy, c6 thé gia thiét rang 8251 1a hai
vi mach doc 1ap: mot mach thu phat dﬁ“)ng bd va mot mach thu phat di bd cung duoc
ghép vao trong mot vo. Cac ché do chi c6 thé dat cho 8251 sau tin hiéu Reset hé théng.
Luu y rang khi cho phép sir dung bit kiém tra chan 1¢ (parity bit), né s& khong dugc
tinh vao trong d¢ dai cua ky tu thu phat. Gia tri thuc cua bit chén 16 trén 16i vao RxD
khong duogc doc vao 8251. Néu do dai ky tu nhé hon 8 bits, n6 s& b1 bo di khi doc vao
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8251, con néu d6 dai ky ty bé hon, s& dugc coi 1a mirc "0". Cau trac tir diéu khién ché
d6 khong dong bo (Asynchronous Mode) duge thé hién trén Hinh IV.7. Tir diéu khién
duoc giri cho 8251 ngay sau khi co tin hiéu Reset. Dang tir diéu khién cia USART-

8251 dugc biéu dién trén Hinh V. 7

D7 D6 D05 D4 D3 D2 D1 DO

[s:] ss[Ep[PEN] L | L[ B ] B ]

0 1

s 0] o

SYNC
PR

0 1

0 0

il 5 ﬂ.s bits' 7 bits

8 bits;

> Parity Enabl

e

1 = Enable 0 = Disable

Even Parity Check
1= Even 0 = Odd

0 1

0

1

Q 0

1

1

Invalid| 1 bit

1,5 bi

2 bit

Hinh 1V.7 Khudn dang tir diéu khién cho 8251  Only affects Tx,
Ché do khong dong bo (Asynchronous Mode) ~ Rx never requires mo re
than one stop bit

+ Phat khéng dong bo (Asynchronous Transmission): Khi dir liéu dugc chuyén
cho 8251 phat di, 8251 tu dong ghép thém bit Start (murc "0"), sau do 1a céac bit dit ligu,
bat dau bang LSBit va gan thém bit kiém tra chin 1¢, roi dén bit Stop theo ding khung
dir lieu dugc dinh nghia trong tur diéu khién, khung dir 1i€u nay duoc truyén di nhu mot
chudi xung trén 16i ra TxD. Céc bit duoc dich chuyén ra TxD bang sudn xudng cia
xung nhip TxC theo tdc d6 1, 16 hay 64 1an xung nhip TxC theo tir diéu khién da xac
dinh san. Khi khong con dit liéu dé truyén di, TxD chuyén 1én mirc cao “I” (marking).
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TRANSMITTER OUTPUT DO D1 ... Dx  GENERATED
- v L. v By 8251 )
" STOP
MARKING | START BIT| BIT PARITY
12 DATA, S BIT BITS
S
RECEIVER INPUT DO D1 ... Dx  DOES NOT APPEAR

ON T/l'f{E DATA BUS

/h { L /t\ {

2/ 7

RxD START BIT] DATA BITS PARITY STop
BIT BITS

(¢
2/
~

PROGRAMMED
CHARACTER LENGTH

TRANSMISSION FORMAT
CPU BYTE (5 - 8 BITS/CHAR)

- {
P

r DATA CHARACTER I
77

ASSEMBLED SERIAL DATA OUTPUT (TxD)

i O B
2/
TP
AR oamacharacrer AR ST |
7 P
RECEIVE FORMAT SERIAL DATA INPUT (RxD)
4
PAR SToP
SHT DATA CHARACTER BT | BT
/7 7.

CPU BYTE (5 - 8 BITS/CHAR)

3
r DATA CHARACTER
77

Luu y: Néu d6 dai ky tu dugc gan theo 1énh 12‘1‘5, 6 hodc 7 bits
Cac bits khong dung tdi s€ dugc gan bang "0".

+ Thu khéng dong bg (Asynchronous Receive):

Binh thuong, RxD & muc cao ("1"), sudon xuéng xuét hién duoc coi 1a sy bit dau
cua bit Start. Tinh hop 1€ cua bit Start dugc xac nhan bﬁng xung mau tai diém gilta cua
xung nay (d6i véi truong hop tée do 16x hay 64x). Néu van co gia tri 1a "0", d6 1a bit
Start hop 1¢, va bo dém bit bat dau hoat dong. Céc bit ctia dit liéu va bit chin 1& duogc
ldy mau tai diém giita trén 16i vao RxD bang suon 1én cta xung nhip RxC . Néu mic
thép dugc nhan biét & doan ton tai cua bit Stop, c& 16i s& dugc thiét 1ap, bit Stop bdo
hiéu két thuc ciia mot ky tu. Luu y rﬁng ph?m thu chi cAn nhan duoc mot bit Stop, bat
ké sb luong bit Stop dugc gan 1a bao nhiéu. Ky tu nhan dugc sé dugc chuyén vao bd
dém song song cua 8251. Tin hiéu RxRDY s& chuyén 1én mirc cao dé bao cho CPU
biét c6 thé nhan ky tu.

Néu ky tu trudc chua dugec CPU doc ve, ky tu méi van s& dugc chuyén vao thanh
ghi dém nay, va cd bao 15 tran s& duoc thiét 1ap (tirc 1a ky tu trude bi bo qua). Tét cac
cac cd bao 16i co thé Reset nho 1énh Enor Reset. Hinh IV.4 cho thiy cac dang thiic
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khung dir liéu (Data Fram) dugc phat di va thu vé trong ché d6 lam viéc khong dong
bo.

+ Phat dong bé (Synchronous Transmission):

Pau ra TxD ¢ mirc cao cho dén khi CPU chuyén tir d tién dén 8251, thong thudng
d6 1a ky t v ddng bd SYNC. Khi ddu CTS chuyén sang mirc thip, ky tu dau tién duoc
dugc phat ndi tiép TxD. Tat cac cac ky tu dugc dich chuyén ndi tiép ra theo suon
xudng ctia TxC. Tdc do phat dir liéu bang ding téc d6 TxC. K hi hoat dong phat da
duoc khoi dong, chudi dir liéu trén TxD duoc d@)ng bd theo TxC. Néu CPU khong
cung cap dir liéu cho 8251 trude khi bd dém phat bi rdng, thi (cac) ky tw SYNC s&
duoc chén vao.chudi ky tu phat di dong thoi tin hiéu dién ap chan TXEMPTY s&
chuyén d6i 1én mirc "1" dé thong béo rang bd dém phat rong va ky tw SYNC duoc
phat. Di¢n ap trén chan TXEMPTY duogc Reset khi ky tu mdi duge CPU chuyén téi
8251.

+ Thu dong bé (Synchronous Receive):

Tin hiéu dong bd co thé 1a ty dong do ban than 8251 tao ra hodc thu tir bén ngoai.
Khi hoat dong & ché d6 dong bg, 1énh "sian tim" (bit EH - ENTER HUNT) duoc gop
trong tir 1énh cho 8251. liéu trén 16i vao RxD dugc "ldy miu" qua sudn 1én ciia xung
nhipgc . NO1 dung cua thanh ghi dém nhan Rx buffer dugc so sanh véi ky tu déng bo
SYNC cho dén khi hoan toan phu hop. Néu duogc chon 13 ché d6 dong bo kép, tap cac
ky tu cling dugc so sanh tuong ty. Khi ca hai ky tu déng bd d3 duoc nhan biét,
USART 8251 két thuc ché d¢ sian tim va chuyén sang dong bd hoa ky ty. Chan
SYNDET chuyén sang trang thai logic "1", va s& tr dong Reset nhd 1énh doc trang
thai.

Trong ché do Extemal Sync, vi¢e déng bd dat dugc nhd ap muic cao 1é€n chan
SYNDET dé loai trir ché d6 "san tim" cua 8251. Muc cao nay s€ dugc Reset sau mot
nhip RxC . Lénh EH khong co6 tdc dong gi trong ché do ndy. Viéc phat hién 15i chan 1¢
va 16i tran hoan toan twong tu nhu ¢ thu di bo.

Hinh IV.8 13 g6i dir liéu trong thu phat déng bo.

- Command Instruction (CI)

Dang cua tir 1énh duoc thé hién trén Hinh IV. 11. Sau khi 8251 da duogc thiét 1ap
ché do lam vi¢e, va ky tu déng bo da duoc tach (néu 1a ché do dong bo) n6 da san sang
cho mot hoat dong thu phat dit liéu. Tir 1énh dugce str dung dé didu khién cac hoat dong
thue té ciia 8251 trong ché d6 dd dit. Cac hoat dong d6 1a: Cho phép Thu / cho phép
Phat, Reset cac 16i hay diéu khién Modem.
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CPU BYTES IS 8-BIT CHARACTER

{L
2

I DATA Ct-lbe\RACTERS l
P

ASSEMBLED SERIAL DATA OUTPUT (TxD)

CHAR ACHAR

{L
)/

SYNC SYNCJ DATA Cl-lll;\RACTERSI
—

SERIAL DATA INPUT (RxD)
{(

2/
I SYNCI SYNCI DATA CHARACTERSl

CPUBYTES (5-8 B!TICHAR)

S~
L DATA Cl-j/’\RACTER§|
P4

Hinh [V. 8 Géi dit liéu trong thu phdt dong bo
D7 D6 DS D4 D3 D2 D1 DO
scs[esp] EPTPEN LT L] 0] o]

> 0 1 0 1
0 0 1 1
5 bitsie_bit 7 bitsl 8 bits|
2 Parity Enable
1 = Enable 0 = Disable
> Even Parity Check
1 =Even 0 =0dd

—~ External SYNC Detect
1 = SYNC is an input
0 = SYNC is an output

—> Single character SYNC
1 = Single SYNC Character
0 = Double SYNC Character

Hinh 1V.9 Khuén dang tir diéu khién cho 8251,
Ché do dong bo (Synchronous Mode)

Cling can hiéu thém vé tir trang thai cua 8251. Véi 1énh doc INput vao CPU trong
truong hop C/D ="1", tir trang thai dugc doc vao. Noi dung tir trang thai duoc thé hién
trén Byte doc vao, cac gia tri logic cua cac bit trang thaii RXRDY, TxEMPTY,
SYNDET/BRKDET tai cac bit wong ung D1, D2 va D6 1a gia tri trén chinh cac chan
ra tuong tng ctia 8251. Riéng bit TXRDY (bit DO) thé hién trang thai rdng cta thanh
ghi dém dir liéu vaotr, con gia tri trén chan ra TXRDY cua 8251 1a két qua cua su phdi
hop cung céc gia tri cia CTS va TXEN udc do.

D7 D6 D5 D4 D3 D2 D1 DO

DSR | SYND | PE OE PE TxEMPTY | RxRDY | TxRDY
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Hinh IV. 10 Byte trang thai cua 8251

Bit D3 (Panty Error) bang "1" nghia 13 phat hién c6 15i trong khi kiém tra tinh chin
1¢ cua byte dir liéu, bit niy dugc xo04 bang tir 1énh (bit ER). Bit D4 (Overrun Error)
duge Set néu CPU khong kip doc dir li¢u trude khi c6 mdt byte mo1 dang dugce thu ve.
con bit D7 (Data Set Ready) thong bao DSR dang & mtrc "0".

D7 D6 D5 D4 D3 D2 D1 DO
[ EH] 1R | RTS] ER [SBRH RxE[ DTR]TxEN

TRANSMIT ENABLE
“1 1-Enable
0 - Disable

DATA TERMINAL READY
“1" 5é tao dAu ra DTR = “0"

\

2| RECEIVE ENABLE
1 - Enable
0 - Disable

Send BREAK CHAR
1 - DAura TxD “LOW"
0 - Hoat dong binh thwéng

ERROR RESET _
1 ~ Reset €ac c& 16i

REQUEST TO SEND
1 — 58 d4t ddu ra RTS bang ‘0"

INTERNAL RESET
1 - duwa 8251vé dit Mode

N4

: ENTER HUNT MODE
\ 1 — Cho phép san tim ky tw déng bo

Hinh IV. 11 - Khuon dang cua tir [¢énh 8251
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CHUONG IV. THIET BI VAO RA CUA HE VI XU LY

VI. Ban phim Hex Keyboard

OA Cotj AL Cotj +1
y y ang i
_,_Lr\ / N e
i y/r """ : A
*__/_O_rL } A et

Ghép néi phim d& tao mot ban phim.
Hinh V.1. Phim tiép xtic va cdch tao ban phim

Phim 12 mot céng tic thiring Ban phim duogc t6 chiic theo kiéu ma tran cac
me ndi hana voi cdt hang va cac cot, tai vi tri giao nhau khong tiép xtc
cét dugc ghép mot cong tic thuong mo ndi hang voi
cot, chi tiép xac khi dugc nhan. Bé xac dinh c6

mot phim bi nhén, ta ndi dat tt ca cac hang va doc

nodi dung cac cot. Néu trén cdt nao d6 ta doc duogc

gia tri 1a "0", twong ung vdi trudong hop c6 mot
phim trén cot d6 bi nhan. D& dang thiy rang, néu

/M cac hang i va i + 1 nbi dat bat ctr phim nao trén cot

j (hay j + 1) bi nhan, ta déu doc duoc gia trj "0"
A trén cot j (hay j + 1).

Hinh V.2 13 mot ban phim Hexa gdm 22 phim
duogc tao tr mot ma tran 3 hang va 8§ cot. Gia su réng ta dung vi mach vao ra song song
PPI-8255 dé xay dung nén ban phim nhu trén Hinh V.2. Ba 16i ra cia port B gom RO,
R1, R2 (twong tmg véi cac diy PBO, PB 1 va PB2) duoc dung & ché d6 Output, 8 161
vao cua port A dung DO + D7 (twong tmg véi cac day PA = PA7) ¢ ché do Input. Nhu
vay chu trinh doc phim theo ché d6 do tim (polling) dugc thuc hién nhu sau:

1. B¢ dam bdo phim nhan trudc dé da dugc nha ra, cac gia tri "0" cung lic duogc ap
1én tat ca cac hang va doc cac gia tri trén cac cdt. Néu cac cot déu & muc "1", chuong
trinh ti€p tuc doc gia tri cac cot

2. Quét cac cot, tirc. 1a doc gid tri tai cac cot dé phat hién c6 phim bi nhan. D¢ ting
do tin cay khi doc phim, tranh tac dong cua nhiéu co hoc khi phim bi nhan va
cac loai nhiéu khac, sau khi phat hién c6 phim bi nhén, chuong trinh cho
khoang 20msec roi doc tiép gia tri tai cac cdt. Gia tr1 "0" doc dugc & cot nao s€
dugc ghi nhé dé st dung cho viéc xac dinh phim & vi tri nao bi nhan

3. Quét hang dé xac dinh vi tri ctia phim bi nhan. SO vong lap nay 1a khong ¢
dinh, nhung nhiéu nhat 14 bang s6 hang c6 trong céu tric ctia ban phim
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4. Gan ma cho phim. M4 cho phim 14 do thiét ké phan cimg quy dinh, tuy theo
chire ning va yéu cu cta ngudi ding.

Trong vi du ndy gia str rang cac phim dugc gdn ma nhu sau:

_/10__ Str dung PPI 8255 trong mach ban phim 22 phim
A1 - .
Reset POI‘IB{ R1
Data R2
Bysy 8255 N
H 11 x 10k
. DO
WR D1 {1
P D2y T
D3 {1+
RO | PotA o o
cs D5 i
=2 4 D6 [T
D7 I e
. q‘“
Col 7 Col 6 Cpl 5 Col 4 Col 3 Col 2 Col 1 Col
00 01 02 03 04 05 06 07
gUASASASASASASAS.
08 09 0A 08 oC 0E OF Row?2

c

K

T

Row 1

Row 0

Hinh 1.2 Ban phim 22 phim sir dung giao tiép qua PPI8255

- Ttr phim 00 dén phim OF (toan bo cac phim trong Row 1 va Row 2) dugc gan ma
hexa tir "OH" trén "FH"

- Cac phim & Row 0 c06 thé gan cac chlrc ndng sau

Phim 10 1a phim chtre ndng "GO" - thyc hién chuong trinh

Phim 11 14 phim chirc ning "INS" - thyc hién chitc ning thay doi ndi dung

cac thanh ghi cia CPU

Phim 12 1a phim "REP" - thyc hién chirc nang stra n1 dung thanh ghi cua

CPU

Phim 13 Ia phim "DISP" - thyc hién chirc nang hién thi noi dung céc thanh
ghi caa CPU

Phim 14 1a phim "STEP" - thyc hién chirc ndng chay chuong trinh theo tirng

1énh

Phim 14 13 phim "ENTER" - thuc hién chirc ning két thuc nhap dir liéu

hodc 1énh tir ban phim
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Luu d6 chuong trinh doc va xac dinh phim bi nhan dugc thé hién trén Hinh V.3
Chuong trinh c6 thé duoc viét dudi dang m{t chuong trinh con.

Do tinh dan hoi caa 10 xo trong phim nén su tiép xac ctia phim sau khi bi nhén c6
thé mo ta nhu hinh sau:

A Tin hiéu
ra
“1”
it ‘ il
Tiép xc dn dinh
“0”
‘ Thévi gian
>
o
Tiép xic chua bn dinh
do tinh @4n hdi cta 16 xo
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Boan nay dam bao
rang phim trudc do
bi nhan da duoc tha
ra, tranh viéc nhin
mét 1an doc dugc
hai lan

Boan nay dam bao
tranh dugc nhigu co
hoc (do tinh dan héi
cla 16 so) hodc do
xung nhi&u khi doc
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[ NGi d4t tAt ca cac hang |

Doc tAt ca cac cot

No

T4t ca cac phim déu
khéng bj nhin?

Boc tt ca cac cot

No
C6 phim nhén ?

Yes

[ Tré 20msec l

[ Poc tat ca cac cit I

Cé phim nhan ?
Yes

N&i a4t hang dau tién

l Doc tt ca cac cit |

No

Phim hang nay

L Chuy&n néi 4t hang tiép thec’
W ?

- [ Xac dinh phim bj nhan |

I Gan ma cho phim l

Hinh V.3 Luu d6 chwong trinh doc ban phim

V.2 Ghép néi ban phim véi hé Vi xir Iy

Ban phim 1a thiét bi ngoai vi cho phép dua thong tin vao may tinh dudi dang ma

ky tu. Ban phim thyc hién chirc ning chuyén thong tin dang luc nhan phim va vi tri

cia phim dugc nhan thanh mi phim va chuyén cho méy tinh. Ban phim gdm hai bo

phén chinh 13 ma trin phim va mach dién tir quét phim. Ma trn phim 1a t6 hop cac

phim nhan dugc sap xép theo cac hang va cot.

Binh thudng phim luén & trang thai nha, khi phim nha thi hai tiép diém khong

B¢o mon Ky thudt may tinh

120



Giao trinh Ky thudat Vi xir Iy

dugc ndi v6i nhau, dau ra cé muc dién ap dwong twong mg véi mirc logic "la Khi
phim duoc nhén thi hai tiép diém dugc ndi v6i nhau qua cong tic phim va dau ra co
mutre dién 4p bang 0V twong tmg muc logic "0".

Pé mdi lan nhin phim c6 mdt ma phim twong tmg dugc tao ra, can sip xép hé
thong phim dudi dang ma tran phim.

Ma tran phim gém céc diy hang va cac diy cot giao nhau nhung khong tiép xuc
v6i nhau. Céc cong tic phim dugc dit ¢ chd giao ctia hang va cot. Hai tiép diém cua
cong tac nim & trén hang va cot tai chd giao nhau d6. Mdi khi phim dugc nhin thi hai
day hang va cot dugc ndi v6i nhau qua hai tiép diém ciia cong tic tai chd giao nhau.

V.2.1 H¢ thong ban phim ciia may vi tinh

Hé théng ban phim ciia may vi tinh gdm hai phan ban phim va thiét bi giao dién
ban phim, duoc két ndi va trao d6i thong tin theo kiéu "chu'

A 2 £
gidi
N
B
13— diéu khién
8048
CPU PIC KC
8259 8042
Jil L JH
1]
Ving
dém ban
phim

Hinh V.4 —So do ghép néi ban phim (keyboard) véi hé thong mdy tinh

Ban phim 13 t6 hop ctia ma tran 8x13 phim va mach vi diéu khién uP8048. Mach
nC8048 1a mot hé vi xtr 1y nhod dugce tich hop trén mot don chip. Mach 8048 bao gdm
CPU, bo nhd ROM chira chuong trinh diéu khién quét va tao ma phim, RAM chura dit
li¢u cua chuong trinh diéu khién, hai céng vao/ra P1 va P2, mot céng dir liéu 8 bit.
Mach 8048 tuan tu dua ma nhi phan 3 bit ra tai céng P2, qua bd giai ma 3/8 tao ra tin
hi€u quét ban phim. Tai thoi diém ma 3 bit duogc dua ra, mach pP8048 thuc hién doc
tin hiéu 13 bit tir ma trin, phim vao cong P1, tir ddy tao ra md phim (mi quét) cua
phim dugc nhan. Khi phim dwgc nha mot ma phim (mi quét) ciing duoc tao ra bang
cach cong ma phim nhan véi 8OH.

Mach pP8048, dugc nudi bﬁng nguén tor may tinh, thuc hién trao doi thong tin véi
thiét bi giao dién ban phim KC 8042 theo kiéu ndi tiép dong bd. KC 8042 c6 céu trac
tuong ty mach pP8048. KC 8042 dong vai tro “chu”, 8048 dong vai tro "thg" trong
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céc qua trinh truyén tin thong qua hai day tin hiéu: ddy "DATA" va day "CLOCK".

Day " DATA" truyén tin hiéu dir liéu ndi tiép gitra pP8048 va KC 8042. Tin hiéu
ndi tiép bao gdm: bit START, 8 bo dir liéu, 1 bit PARITY, 1 bit STOP. Qua trinh trao
di thong tin gitra pP8048 va KC 8042 duogc ddng bo boi tin hiéu trén day "CLOCK".

V.2.2 Qua trinh truyén dit liéu tir ban phim cho CPU

Mach P8048 ludn phai kiém tra trang thai truyén tin qua hai day “DATA” va
"CLOCK" trude khi phat di ma phim. Khi KC 8042 dat "DATA" = 0 va "CLOCK" =1
thi 8048 phai nhan cac chi I¢nh tr KC 8042. Khi KC 8042 dat "DATA" =1 va
"CLOCK" = 1 thi pP8048 duoc quyén truyén mi phim cho may tinh. Qua trinh truyén
dir liéu duoc dong bo bang diy xung dong bo do pP8048 phat ra trén day "CLOCK".

Khi KC 8042 nhan dugc ma phim dang ndi tiép, no loai bo céac bit tao khung dir
lidu truyén, chuyén mi phim vao thanh ghi.tam va phét ra yéu cau ngit IRQ1 cho hé
thong ngat cing. Hé thong ngat cimg s& kich hoat chuong trinh phyuc vu ban phim 09H
(chuong trinh phuc vu ngat 09H) nam ¢ BIOS. Chuong trinh phuc vu ban phim 09H
c6 churc nang dich ma phim thanh ma hai byte va chtra vao ving dém ban phim.

Chuong trinh phuc vu ban phim 09H trudc hét kiém tra (mi) cac phim truot (Shift,
Alt, Ctrl) va cac phim dac bi¢t (Scrolllock, Numlock, Capslock, Insert) truéc khi dich
ma phim sang ma hai byte.

M3 hai byte dugc chuong trinh phuc vu ban phim 09H tao ra ¢ cdu trac tuy thudc
ma phim hodc t0 hop ma phim nhan duoc. Néu nhan duoc ma cia phim ky tu thi byte
thip ctia ma hai byte chira ma ASCII cua ky ty twong (mg, byte cao chira ma phim (ma
quét phim). Khi chuong trinh phuc vu ban phim 09H nhan dugc ma cac phim khong
phai 13 ky tu thi byte thip cia ma hai byte c6 gia tri 0, byte cao chira ma phim mé&
rong.

Vung dém ban phim cé kich thudc 32 byte nam trén bd nhd chinh tai dia chi
0000H:041EH. Trang thai cua céac phim truot va cac phim dac biét dugc chtra & hai 6
nhé 0000H:0417H va 0000H:0418H. C6 thé truy nhdp ving dém ban phim dé doc
thong tin vé ban phim nhd chuong trinh ngit 16H ctia BIOS.

Chuong trinh phuc vu ban phim 09H ciing xtr 1y cac truong hop déc biét nhu:

- Khi phim duoc nhan qué 1au (vi du qua 0.5 gidy) va KC 8042 khong nhan duoc

ma phim nha, n6 s& guri ra cho don vi xr 1y trung tim ma cua phim duoc nhan.

- Khi nhan duoc t6 hop cac phim Ctrl+Alt+Del né sé khoi dong lai may tinh.

- Khi nhan dugc ma phim Printscreen né s¢€ kich hoat ngét 05H cua BIOS.

- Khi nhan dugc ma phim Ctrl+Break né s€ kich hoat ngét IBH cua BIOS.

V.3 Mach diéu khién va lap trinh chi thi 7-segments

Hién thi 7 thanh (7-segment Light Emitting Diode - LED Display) 1a loai don gian
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nhat nhén tin hiéu ra va hién thi dudi dang phat sang. C6 thé sir dung vi mach nay dé
hién thi cac ky tu s6 tir 0 dén 9. Khi c6 dong dién chay qua, diode s& phat sang.

OO P> OO0 annh W —O

e = = N e e e e o I
SO OO PP RPOO R~~~ ~O
SO RPORR PR R RPR PP PP, O—=—=O0
ORPrP P PO Lo, PO~ ~,O R~
e = = R =R =N =N e o
= e e =R N -l e S BN
= = e e =R =N =

Hinh V.5 14 so @6 mach hién thi 8 digits str dung céc vi mach hién thi 7 segment su
dung 2 cong cta PPI-8255 theo phuong phap didu khién hién thi da cong
(Multiplexing) dong bd. Cac thanh sang a, b, c,..., g ciia cac mach hién thi 7 thanh
duoc ndi song song véi nhau va ndi voi dau ra cua giai ma BCD-7segment SN7447.
Viéc cap ngudn nudi cho mach hién thi (1 digit) duge dong ngat boi mot transistor
PNP lam viéc ¢ ché d6 khoa dong md nho xung diéu khién tir mot 18i ra cia cong A
cua PPI- 8255. Nhu vay, tai mot thoi diém, béng cach 1ap trinh cho PPI-8255, ta s€
diéu khién dé duy nhat mot mach hién thi phat sang. Néu tan sd cua qua trinh phat
sang dat dén khoang 15 dén 20 lan/sec, khong xay ra hién tuong nhap nhay khi theo
doi.

Dit liéu can hién thi & dang md BCD (4-bit) duoc dwa ra mach gia m3 hién thi 7
thanh SN7447 qua 4 day.twong ng cta cong.B, dong thoi vi tri cua digit can hién thi
s& duoc diéu khién phat sang bang cach dua dién a4p mirc "0" 1én 16i ra twong Ung trén
cong A dé 1am thong Transistor cap ngudn cho mach 7 segment twong tng. Nhu vay
bang cach lap trinh quét 1an luot vong qua tat ca cac digit, co thé diéu khién hién thi
mot dit lidu gdm t6i da 8 chir sd.
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Port A: Céng ra didu khién vi tri chir sé
PA7 PAB PAS5 PA4 PA3 PA2 PA1 PAO

T A

riumirfaalrimal e I 1 o
P MR N N X i Mo e i o

T To

BCD To 7segment Decoder SN7447

vl [ 1 1 |

*5V PB3 PB2 PB1 PBO
o b I BCD

Hinh V.5 - So do nguyén Iy mach diéu khién bang hién thi 8 ky tir s6 sir dung
PPIS8255 theo phuwong phap quét dong
V.4 Man hinh (Monitor)

V.4.1 Man hinh dng tia 4m cwe CRT (Cathode Ray Tube)
Man hinh éng tia 4m cuc CRT 14 thiét bj hién thi théng dung nhat hién nay. Man

hinh CRT ¢6 céu tao nhu sau:

Man hién thj

Hai cudn lai tia
Thiét bj hoi ty va gia téc

Cathode ]
\\

ia dién

1

Hinh V.6 — Man hinh CRT

Man hinh CRT 1a mét éng thuy tinh chan khong véi cac bo phan: cathode phat xa
dién tu, 6ng phong tia dién tir, cudn lai tia va man hién thi. Cathode bﬁng kim loai
duoc ndi véi dién ap am, duoc dbt noéng va tao ra cac dién tir tu do. Man hién thi duoc
pht mot 16p chat liéu phat quang va dan dién, duoc ndi véi dién 4p duong va déng vai
trd mot anode. Dudi tic dung ciia dién truong cudng do cao trong 6ng phong, dién tir
10i khoi cathode, duoc hoi tu thanh chium tia hudng vé phia man hién thi. Cudn lai tia
c6 tac dung lai chum tia dién tir dich chuyén theo hai chiéu doc va ngang man hinh.
Khi chum tia dién tr dap vao man hién thi s& tao nén mot diém phat sang. Cuong do
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diém sang phu thudc vao cudng do chum tia va chat lidu phat sang. Khi chum tia mat
di hodc chuyén huéng thi diém vin con luu sdng mot khoang thoi gian ngan sau do,
thoi gian luu sang phu thudc vao chét liéu phat sang va cudng do chum tia.

=

Anh trén man hinh CRT dugc tao tir cic diém anh. Piém anh dugc tao ra khi
cudng do chum tia dién tir dwoc ting 1én, diém anh khong xuét hién khi chum tia bj tit
di. Cac diém anh dugc tao theo tung dong, tur trén xuéng dudi. Mot anh hoan chinh
dugc tao ra trén man hién thi boi cac dong chura cac diém anh. Cac diém anh chi ton
tai trong mot thoi gian rat ngan. Dé c6 thé quan sat duoc anh can lam twoi cac diém
anh theo mét chu ky xac dinh. Cac diém anh duogc lam tuoi theo timg dong, bit dau tir
dong thir nhat. Cac dong duoc 1am twoi tudn ty tir trén xudng dudi. Khi dong cudi
cung dugc quét xong, qua trinh 1am tuoi duoc bat dau lai tir dong dau tién (hinh vé).

V.4.2 Ghép ndi man hinh véi h¢ Vi xir 1y

Céc thiét bi hién thi duoc str dung & mdy vi tinh PC déu 1a loai 4nh xa bd nhd. Bo
nhé nay duogc ca don vi xir Iy trung tdm va thiét bi diéu khién man hinh ciing truy nhap
va duoc goi 13 bd nhd hién thi. Thong tin can hién thi duoc dua ra bd nhé hién thi,
thiét bi diéu khién man hinh CRTC lién tuc doc bd nhd nay dé dua ra man hinh. Hinh
v€ sau day minh hoa nguyén tdc anh xa tir bd nhd hién thi ra man hinh trong ché d6
van ban:

Bd nhé hién thi

41H
o7H
42H
07H
43H
o7H

A 44
ABC

Man hinh hién thj

Hinh V.7 - Hién thi ky tw trén man hinh CRT theo nguyén tdc anh xa bo nhé

Mbi mot ky tu trén man hinh 14 mot anh xa ctia mot 6 nhd hai byte trong bo nhd
hién thi. Byte dau chira ma ASCII cua ky tu, byte thi hai chira thudc tinh (mau nén,
mau chit, c6/khong nhip nhay) cta ky tu. Vi tri cia ma ky tu trong bd nhé xac dinh vi
tri ky tu trén man hinh. M2 ky tu dau tién trong bd nhé hién thi (vi du: ma 41H) dugc
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anh xa thanh ky tu (ky tw A) 1én goc trai trén ctia man hién thi, ma ky tu tiép theo duoc
anh xa thanh ky tu tiép theo v.v.

Phuong phap anh xa bd nhd cho phép chuong trinh méy tinh ¢ thé d& dang thay
d6i noi dung man hién thi bang cach thay d6i ni dung cua bd nhé hién thi.

Mdi ky tu dugc hién thi trén man hinh dudi dang mot ma tran 8x8) diém anh
sang/t6i nhu trén hinh vé:

Phuong phap hién thi anh xa bo nhé khéng hoan toan phii hop véi viée hién thi cac
d6i tuong c6 hinh dang khong binh thudng va chuyén dong nhanh, dap tmg thoi gian
thie bi cham vi can phai thao tac nhidu diém anh dé dich chuyén déi tuong.

V.4.3 B} diéu khién man hinh CRTC

Thiét bi giao dién man hinh (b diéu khién man hinh) CRTC thu hién viéc chuyén
ma ky tu trong bd nhd hién thi thanh ky tu hién trén man hinh. O ché do van ban cac
mau ky tir chi duoc hién thi & cac vi tri hang va cot ¢d dinh (25 hang x 80 cot).

So db nguyén 1y cua thiét bi giao dién man hinh & ché d van ban nhu sau:

I

BUS Dia chi Dia chi
hé théng o hang X, cft Y dong anh
e——— B¢ nh¢ | CRTC e ee— ROM
hién thi tao ky

X . 4
Xung nhip ky tv u Mau diém

Xung thip diém anh

» Thanhghi —»
dichanh | Cudngdd
diém sang

Ddng bd ngang

>

Déng b6 doc
Hinh V.8 — So dé khéi diéu khién hién thi CRTC

»

Md&i mot ky tu trén man hinh chira nhiéu hang diém anh. CRTC c6 nhiém vu
chuyén mdi mi ASCII trong b nhé hién thi thanh chudi cac mau diém anh, dua mdi
mau nam 1én mot dong man hinh. Diéu nay dugc thuc hién nho b ROM tao ky tu.
ROM tao ky tu chtra cac hop mau ky tw, mdi hop mau ky tu c6 kich thudc 8 byte mang

* Ciing 6 nhitng truong hop sir dung ma trdn 5x7, 7x9, 7x12 va 9x14 diém
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thong tin vé ma tran diém anh cua mot ky tu. Vi du hop mau ky tu A c6 dang sau:

00110000
01111000
11001100
11001100
11111100

Néu can hién thi 256 ky tuw ASCII cAn mot ROM 2kbyte, du chira 256 hop mau ky
tu, mdi hop mau chiém 8 6 nhd 1ién nhau. Cac hop mau ky tir trong bd ROM tao ky tir
duoc dinh vi béng dia chi 11 bit, trong d6 8 bit dia chi cao xac dinh vi tri cua hop trong
ROM, 3 bo dia chi thép xac dinh vi tri ctia tirng byte mau diém anh trong hop d6. Cac
mau ky tu dugc dit trong ROM theo trat tu ciia bang ma ASCII.

Nguyén 1y hoat dong cta thiét bi giao dién man hinh trong ché d6 vin ban nhu sau:
Gia st can hién thi hai ky tu A va B tai cac vi tri hang 0 ¢t 0 va hang 0 - cot 1 trén
man hinh.. Ma ASCII cua hai ky tu dugc dat. tai hai vi tri tuong ung trong bd nhé hién
thi (xem hinh vé & muc 2.2).

CRTC gui dia chi hang va c6t man hinh cho b nhd hién thi (hang=0, c6t=0). Bo
nhd hién thi giri ma ASCII cia ky tu (ky tu A) cho ROM, ma ASCII cia ky ty mang
thong tin vé dia chi ciia hop mau ky tu trong ROM (8 bit dia chi cao). Tai cung thoi
diém nay CRTC giri dia chi ciia dong mau diém anh (dong mau diém 0) cho ROM (3
bit dia chi thap). Hai dia chi nay dugc két hop lai tao thanh dia chi (11 bit) cho phép
truy nhap vao dong mau diém anh dau tién cta ky tu (ky tu A) trong ROM va xuét né
ra thanh ghi dich anh. Tu thanh ghi dich anh, timg bit mau anh tuan ty duoc dua ra
man hinh.

Khi tat ca cac bit mau anh tir thanh ghi dich duoc day ra man hinh, CRTC tiép tuc
guri dia chi hang-c6t (hang=0, cdt=1) cho bg nhd hién thj va guri dia chi dong mau diém
anh (dong mau diém 0) cho ROM, bo nhé hién thi gtri ma ASCII cua ky tu (ky tu B)
cho ROM. Dong miu diém anh dau tién coa ky tu (ky tu B) duoc xuét ra thanh ghi
dich anh. Tuong ty nhu thé cdc dong mau diém dau tién cta tat ca cac ky tu trén cung
mot hang man hinh dugc hién thi, cho dén ky tu cudi cung trén hang.

CRTC tiép tuc gui dia chi hang-cot (hang=0, c6t=0) dén bo nhé hién thi, nhung dia
chi dong miu diém anh bay gio 13 1 (dong mau diém 1) cho ROM. Bd nhd hién thi
giri ma ASCII ctia ky tu A cho ROM, ROM xuit ra dong mau diém anh 1 cia ky tu A.
Dong 1 cua ky tu B duoc xuét ra theo cach tuong ty. Cac dong diém anh tiép theo ciia
ky tu 1an luot duoc hién thi 1én man hinh cho dén khi tit ca cac dong diém anh cua
hang van ban dau tién (hang 0) dugc hién thi trén man hinh.

Céc hang van ban tiép theo ciing dugc hién thi theo phwong phap noi trén.
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Trén thuc té hoat dong cua CRTC phuc tap hon. CRTC phai c6 kha nang hién thi &
ché d6 d6 hoa. CRTC phai theo ddi thong tin vé thudc tinh cta ky ty hién thi, phai tao
ra diém nhdy. CRTC ciing phai.tao ra hai tin hiéu ddng bo anh ngang - doc va lam tuoi
man hinh. Tan s lam tuoi toi thiéu 1a 50 Hz.
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Tur goi

T goi nho Chirc nang ahé Chirc nang
Cac lénh ho 80x86
AAA chinh sau Phép cong 2 s6 dang | CMP so sanh toan hang dich va
ASCII goc
AAD chinh hai s6 md ASCII trugc | CMPS so sanh chudi Byte hay tir
phép chia
AAM chinh sau phép nhin 2 s6 mi | CMPSB so sanh xau (byte)
ASCII
AAS Chinh sau Phép trir 2 s6 ma | CMPSW | so sanh x4u (tir)
ASCII
ADC Cong c6 cd nhé CWD Bién doi tir thanh tir kép
ADD Cong 2 toan hang DAA Hi¢u chinh thap phan sau
phép cong
AND Va ting bit tuong ung cua 2 | DAS Hi¢u chinh thap phan sau
toan hang phép trur
CALL Goi chuong trinh con DEC Giam toan hang dich di 1
CBW chuyén byte thanh tir DIV chia khong dau
CLC x04 cO nho ESC Thoat
CLD x04 cO hudng HLT Treo
cu x04 cO ngat IDIV chia s nguyén
CMC Lay bu cd nhd IMUL Nhén sé nguyén
IN Poc cong vao ra JS Nhay néu c6 cd du
INC Tang toan hang dich 1én 1 Iz Nhay néu bang 0
INT Goi ngit LAHF | Nap 8 bit thip cua cd nhé
vao AH
INTO Ngit néu bi tran LDS Nap 6 nhé tir kép vao thanh
ghi doan dir licu
IRET Trd vé chd bi ngat LF-A Nap dia chi hiéu dung
JA Nhay néu & trén LES Nap con tr6 khi dung ES
JAE Nhay néu hon trén hoic bang LOCK Khoa bus
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JB Nhay néu thap hon LODS Nap xau
JBE Nhay néu thap hon hoic bang LODSB | Nap xau (bytel)
JjC Nhay néu c6 cd nhd LODSW | Nap xau (tir)
JCXZ Nhay néu CX =0 LOOP | vong lip
JE Nhay néu bang LOOPE | Lap lai trong khi bang
JG Nhay néu 16n hon LOOPNE | Lip lai khi khong bang
JGE Nhay néu 16n hon hoic bang LOOPNZ | Lap khi khong bang 0
JL Nhay néu nho hon LOOPZ | Lap khi bang 0
JLE Nhay néu nho hon hoic bang MOV chuyén ngudn t6i dich
JMP Nhay khong diéu kién MOVS | chuyén x4u
JINA Nhay néu khong & trén MOVSB | chuyén xau (byte)
INAE Nhay néu khong & trén hodc | MOVSW | chuyén xau (tir)
bang
JNB Nhay néu khong ¢ dudi MUL Phép nhan
JNBE Nhéy néu khong ¢ dudi hodc | NEG Déo dau hay lay bu 2
bang
INC Nhay néu khong c6 cd nhd NOP Khong hanh dong
JNE Nhay néu khong bang NOT Pao diu (ldy bu 1)
ING Nhay néu khong 16n hon OR Hoac cac bit twong trng cua
2 toan hang
INGE Nhay néu khong lon hon hodc | OUT viét cong vao/ra
bang
JNL Nhay néu khong nho hon POP hdi phuc ndi dung (céac
thanh ghi....)
JNLE nhay néu khong nhoé hon hoic | POPF Hoi phuc ndi dung céac cd
bang
JNO Nhay néu khong tran PUSH Day noi dung (thanh ghi...)
vao ngan xep
JNP Nhay néu khong c& co chin 1¢ PUSHF Déy ndi dung cd vao ngan
xep
JNS Nhay néu khong c6 co dau RCL Quay trai qua ¢ nhé
INZ Nhay néu khang bang 0 RCR Quay phai qua co nho
JO Nhay néu cé cd tran REP Lap lai
JP Nhay néu c6 c6 chin 1 REPE Lap lai khi b?mg
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JPE Nhay néu c6 cd 1¢ chan REPNE | Lip lai khi khong bang
JPO Nhay néu 1é 1 REPNZ | Lip lai khi khong bang 0
REPZ Lip lai trong khi bang 0 STC bit cur nhd
RET Tré vé STD Do co hudng
ROL Quay trai STI Dit cd ngat
ROI Quay Phai STOS Luu trir xau
SAHF Luu trir AH vao byte thip cta cd | STOSB | Luu trit xau (byte)
SAL Dich trai s6 hoc STOSW | Luu trit xau (tir)
SAR Dich phai s6 hoc SUB Phép trir
SBB Trir c6 mugn TEST Kiém tra (nhan logic dich
Vo1 goc)
SCAS Queét xau WAIT Doi
SCASB | Quét xau (byte) XCHG | Trao dbi
SCANW | Quét xau (tlr) XLAT | chuyén doi bang
SHL Dich trai XOR Hodic tuyét doi twong tmg 2
sO
SHR Dich phai
Cdc lénh chi co trong 80286, 80386 va 80486
ARPL chinh truong RPL cua bd chon LSL Nap d6 dai doan nhéd
BOUND Kiém tra bién cta truong LTR Nap thanh ghi nhiém vu
CLTS X04 cO chuyén nhiém vu OUTS XuAt xau ra cong vao/ra
ENTER Tao khéi céac thong s6 dé vao | POPA Phuc hdi tit ca cac thanh
CTC ghi da nang
INS Nhép x4u tir cong vao/ra PUSHA |Pay vao ngin xép cac
thanh ghi da nang
LAR Nap quyén tham nhap SGDT | Luu trit thanh ghi bang b
mo ta toan cuc
LEAVE Ra khoi CTC (chuong trinh con) | SIDT Luu trir thanh ghi bang b6
mo ta ngat
LGDT Nap thanh ghi bang bd moé ta | SLDT Luu trir thanh ghi bang bo
toan cuc mo ta cuc bo
L\D Nap thanh khi bang bo mé td | SMSW Luu trir tir trang thai may
nam
LLDT Nap thanh khi bang bd mé ta | STR Luu trir thanh ghi nhiém vu
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cuc bo
LMSW Nap tur trang thai may VERR Kiém tra mot bo chon doan
dé doc
VERW Kjém, tra mot bo chon doan
deé viét
Cdc lénh chi co trong 80386 va 80486
BSF Quét bit vé phia trude SETL Dit byte néu nhé hon
BSR Quét bit v& phia sau SETLE bit byte néu nho hon hoic
bang
BT Kiém tra bit SETNA | bit byte néu khonq cy trén
BTC Kiam tra va ddo bit SETNAE | Dat byte néu khong & trén
hodc bang
BTR Kiém tra va xo4 bit SETNB | bit byte néu khong ¢ duéi
BTS Kiém tra va dit bit SETNBE | Dt byte néu khong ¢ dudi
hodc bang
CDQ Bién doi tr kép thanh tir kép | SETNC | Dit byte néu khong nho
trong EAX
CMPSD | so sanh xau (tir kép) SETNE | bit byte nau khong bang
CWDE Bién dot tir thanh tir kép trona | SETNG | Pit byte néu khong 16n hon
EAX
JECXZ | Nhav néu ECX bang 0 SETNGE | Pt byte néu khong I6n hon
hoac bang
LFS Nap con tr6 khi dung FS SETNL |Piat byte néu khoéng nho
hon
LGS Nap con tré khi dung GS SETNLE | bat byte péu khonqg nho
hon hoac bana
LSS Nap con tré khi dung SS SETNO | bit byte néu khonq tran
LODSD Nap xau (tur kép) SETNP | Bit byte néu khong c6 chin
1é
MOVSD | chuyén xdu (tir kép) SETNS | Dit byte néu khong dau
MOVSX | chuvén véi Sigh-extend SETNZ | Dat byte néu khong bang 0
MOVZX | chuyén véi Zero-extend SETO Dit byte néu tran
SCASD Quét xau (tr kép) SETP Pit byte néu co chan 1¢
SETA Dit byte néu o trén SETPE Dit byte néu chin 1é chin
SETAE | dit byte néu & trén hodc bang SETPO | Pat byte niu c6 chin 1é 1é
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SETB Dit byte néu ¢ dudi SETS Dit byte néu c6 ddu

SETBE Dit byte néu ¢ dudi hoic bang | SETZ Dit byte néu bang 0

SETC Dit byte néu c6 cd nhé SHLD Dich trai (tir kép)

SETE Dit byte néu bang SHRD | Dich phai (tir kép)

SETG Dit byte néu 16n hon STOSD | Luu trir xau (tur kép)

SETGE Dit byte néu 16n hon hoic bang

Cac lénh chi co trong 80486

BSWAP Hoan chuyén byte INVLPG | v6 hiéu hoa TLB (cho ché
do trang)

CMPXCHG | so sanh va trao doi WBINV | Ghi tro lai bo nhd chinh
vao nhé ngam

INVD v6 hiéu ha bo nhé ngam XADD Hoan chuyén va cong
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PHU LUC B
Bang luy thira 2"
2" n 2™
1 0 1
2 1 0.5
4 2 0.25
8 3 0.125
16 4 0.0625
32 5 0.03125
64 6 0.015625
128 7 0.0078125
256 8 0.00390625
512 9 0.001953125
1,024 10 0.000976563
2,048 11 0.0004882815
4,096 12 0.00024414125
8,192 13 0.000122070625
16,384 14 0.000061035156
32,768 15 0.000030517578
65,536 16 0.000015258789
131,072 17 0.000007629395
262,144 18 0.000003814697
524,288 19 0.000001907349
1,048,576 20 0.000000953674
2,097,152 21 0.000000476837
4,194,304 22 0.000000238419
8,388,608 23 0.000000119209
16,777,216 24 0.000000059605
33,554,432 25 0.000000029802
67,108,864 26 0.000000014901
134,217,728 27 0.000000007451
268,435,456 28 0.000000003725
536,807,912 29 0.000000001863
1,073,741,824 30 0.000000000931
2,147,483,648 31 0.000000000466
4,294,967,296 32 0.000000000233

Tir 27 1a gia tri d3 1am tron 1y 10 s6 sau ddu phay

Bo mén Ky thudt may tinh

134




Giao trinh Ky thudat Vi xir Iy

PHUL UC C
Bang ma ASCII

' Dec 0 16 32 48 64 80 96 112

ROW ! Bin 000 001 010 011 100 101 110 111
Dec  Bin  Hex | Hex 0 10 20 30 40 50 60 70
0 0000 O NUL DLE SP 0 @ P : p
1 0001 1 | SOH XON ! 1 A Q a q
20010 2 | STX DC2  « 2 B R b r
30011 3 ETX XOFF # 3 C S ¢ s
4 0100 4 | EOT DC4 § 4 D T d t
50101 5 | ENQ NAK % 5 E U e u
6 0110 6 | ACK SYN & 6 F V f v
7 0111 7 | BEL ETB  ° 7 G W g w
g8 1000 8 | BS CAN ( 8 H X X
9 1001 9 | HT EM ) 9 I Y i y
10 1010 A | LF SUB * J y4 j z
11 1011 B : VT ESC + : K [ k {
12 1100 C | FF  FS : < L \ 1 |
13 1101 D | CR GS - = M ] m }
14 1110 E | SO RS > N A n ~
15 1111 F | SI  US / ? 0 o DEL
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PHU LUC D
CAC NHOM LENH CUA nC8051

1. Tao vong lap va lénh nhay:

a. Tao vong lap

- Qua trinh l3p lai chudi 1énh véi mot s6 1an nhat dinh goi la vong lap.
Vong lap trong 8051 duogc thyc hién bang 1énh "DINZ thanh ghi, nhin"
Pé t6 chirc vong 1ap 10ng nhau can sir dung 2 thanh ghi dé luu s6 dém.
b. Lénh nhay

Lénh nhay co diéu kién

Lénh Y nghia
1z Nhay néu A=0
INZ Nhay néu A khac 0
DINZ Giam va nhay néu A khéc 0
CINE A,byte Nhay néu A khic byte
CJNE ré #data Nhay néu byte khac data
JC Nhay néu CY= 1
INC Nhay néu CY=0
JB Nhay néu bit= 1
JNB nhay néu bit= 0
JBC Nhay néu bit= 1 va xo0a né

Lénh nhay khéng diéu kién:

Lénh nhay dai:

La 1énh 3 byte. Byte dau 1a ma Iénh, 2 byte con lai 1a dia chi 16 bit cua dich. Dia
chi dich 2 byte cho phép 1énh c6 thé nhay dén bat ky vi tri nhd nio trong khong gian
nhé 0000 dén FFFF

Lénh nhay ngén ?

Lénh nhay ngin 13 1énh 2 byte. Byte dau tién 1a ma 1énh, byte thw 2 13 dia chi
tuong dbi cua dia chi dich. Dia chi dich twong ddi c6 nghia 1a so voi gia tri cua bo dém
chuong trinh.

2. Lénh goi Call

Lénh cao dung dé goi chuong trinh con

Lénh goi dai Lénh (longcall):

bay la 1énh 3 byte. Byte dau 1a ma 1énh, 2 byte con lai la dia chi cia chuong trinh
con dich. sau khi thuc hién xong 1 chuong trinh con, dé 8051 biét dugc chd quay trd
vé thi dja chi cia 1énh ding ngay sau 1énh goi Lcall s& duoc tu dong cit vao ngin xép.
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Lénh goi tuyét doi A call:

Lénh Acall 1a 1énh 2 byte, dia chi dich ctia chuong trinh con phai nam trong
khoang 2 Kbyte dia chi vi chi ¢6 11 bit cua 2 byte dugc dung dé xac dinh dja chi. Thuc
té mot sO bién thé 8051 chi c6 1 Kbyte ROM trén chip. Trong nhiing trudong hop do,
sir dung 1énh Acall co thé tiét kiém duge mot sé byte bo nhé ciia khong gian ROM
chuong trinh so v6i 1énh Lcall.

3. Nhém Iénh co ban ciaa 8051:

Tap 1énh cua 8051 duogc chia thanh 5 nhom:
- S hoc.

- Luéan ly.

- Chuyén dir liéu.

- Chuyén diéu khién.

- R€ nhanh.

Céc chi tiét thiét 1ap lénh:

Rn Thanh ghi RO den R7 cua bank thanh ghi dugc chon.

Data 8 bd dia chi vung dir liéu bén trong. No cé thé 1a vung
RAM dir liéu trong (0-127) hodc cac thanh ghi chirc nang
dac biét.

@Ri 8 bit ving RAM dir li¢u trong (0-125) dugc danh gia dia chi
gian tiép qua thanh ghi RO hoic Ri.

#data Hang 8 bit chtc trong cau 1énh.

#data 16 Hiang 16 bit chura trong cau 1énh.

Addr 16 16 b dia chi dich dugc dung trong 1énh LCALL va LIMP.

Addr 11 11 bg dia chi dich dugc dung trong 1énh LCALL va AJMP.

Rel Byte offset 8 bit c6 ddu dugc dung trong 1énh SIMP va

nhing 1énh nhay c6 diéu kién.

Bit Bit duoc dinh dia chi truc tiép trong RAM dir li¢u nd1 hoac
cac thanh ghi chirc nang dac biét.

a. Nhém Iénh xir Iy s hoc:
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ADD A, Rn (1 byte 1 chu ky may): cong ndi dung thanh ghi Rn vao
thanh ghi A.

ADD A,data (21): Cong truc tiép 1 byte vao thanh ghi A.

ADD A@Ri1 (11): Cong gian tiép ndi dung RAM chtra tai dia chi duoc
khai bdo trong Ri vao thanh ghi A.

ADD (21): Cong dir ligu tirc thot vao A.

ADD A,Rn (11): cong thanh ghi va co nhé vao A.

ADD A,data (21): Cong truc tiép byte di liéu va cd nhé vao A.

ADDC A~RI| (11): cong gian tiép ndi dung RAM va cd nhé vao A.

ADDC (21): Cong dir ligu tirc thoi va co nhé vao A.

A #data

SUBB A,Rn (11): Trtr nd1 dung thanh ghi A cho ndi dung thanh ghi
Rn va co nhé

SUBB A,data| (2 1): Trir truc tiép A cho mét s6 va cd nhd.

SUBB A,Ri (11): Trir gian tiép A cho mdt s6 va cd nhd.

SUBB (2 T): Trur ng1 dung A cho mot so tirc thoi va co nhd.

TINC A (11): Tang ndi dung thanh ghi A 1én 1.

INC Rn (11): Tang ndi dung thanh ghi Rn 1én 1.

INC data (2 1): Tang dit liéu truc tiép 1én 1.

INC @Ri (11): Tang gian tiép ndi dung ving RAM Ién 1.

DEC A (11): Giam noi dung thanh ghi A xudng 1.

DEC Rn (11): Giam ndi dung thanh ghi Rn xudng 1.

DEC data (21): Giam dit liéu truc tiép xudng 1

DEC @Ri (I): Giam gian tiép nodi dung ving RAM xuéng 1.

INC DPTR (12): Tang nd1 tng con tré dir li¢u 1én 1.

MUL AB (14): Nhan ndi dung thanh ghi A v6i ndi dung thanh ghi

DIV AB (14): Chia ndi dung thanh ghi A cho ndi dung thanh ghi

DA A (11): hi¢u chinh thap phan thanh ghi A.

b. Nhém 1€nh luén 1y:
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ANL A,Rn (11): AND ndi dung thanh ghi A véi ndi dung thanh ghi
Ra.
ANL A.,data (21): AND ndi dung thanh ghi A véi dit liéu truc tiép.
ANL A, @RI (11): AND noi dung thanh ghi A véi dir liéu gian tiép
trong RAM.

ANL A#data | (21): AND noi dung thanh ghi vé1 dir liéu tue thoi.

ANL data,A | (21): AND mot dit lidu truc tiép véi A.

ANL (32): AND mét dir liéu tryc tiép voi A mét dit lidu tirc
data,#data thoi.

ANL C,bit (22): AND c& nhé véi 1 bit truc tiép.

ANL C,/bit (22): AND c& nhé véi bu 1 bit truc tiép.

ORL A,Rn (11): OR thanh ghi A v61 thanh ghi Rn.

ORL A,data (21): OR thanh ghi A v6i mot dit liéu truc tiép.

ORL A,@Ri (11): OR thanh ghi A v&i mot dir liéu gian tiép.

ORL A #data | (21): OR thanh ghi A véi mot dit liéu tirc thoi.

ORL data,A (21): OR mot dir liéu truc tiép voi thanh ghi A.

ORL (31): OR mét dit liéu truc tiép véi mot dit lidu tirc thoi.
data,#data

ORL C,bit (22): OR c& nhé véi mot bit truc tiép.

ORL C,bit (22): OR c& nhé véi bu ciia mot bit tryuc tiép.

XRL A,Rn (11): XOR thanh ghi A v61 thanh ghi Rn.

XRL A,data (21): XOR thanh ghi A véi mé dir liéu truc tiép.

XRL A,@Ri (11): XOR thanh ghi A v6i mot dir liéu gian tiép.

XRL Aj#mua | (21): XOR thanh ghi A v6i mé dir li€u tue thoi.

XRL data,A (21): XOR mét dit liéu truc tiép v6i thanh ghi A.

XRL (3 1): XOR mot dir liéu truc tiép voi mot dir licu tirc thoi.
data,#data

SETB C (11): bat co nhé.

SETB bit (21): Pt mot bit truc tiép.

CLR A (11): x6a thanh ghi A.

CLRO (11): x6a co nhd.

CPL A (11): Bu ndi dung thanh ghi A.
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CPL O (11): Bu co nho.

CPL bit (21): Bu mét bit truc tiép.

RL A (11): Quay trai ndi dung thanh ghi A.

RLCA (11): Quay trai ndi dung thanh ghi A qua cd nhé.

RR A (11): Quay phai nd1 dung thanh ghi A.

RRC A (11): Quay phai ndi dung thanh ghi A qua co nhd.
SWAP (11): Quay trai no1 dung thanh ghi A 1 nibble (1 /2byte).

c¢. Nhom 1énh chuyén dir liéu:

MOV A,Rn (11): Chuyén ndi dung thanh ghi Rn vao thanh ghi A.

MOV A,data (21): Chuyén dit liéu tryc tiép vao thanh ghi A.

MOV A,@Ri (11): chuyén dit liéu gian tiép vao thanh ghi A.

MOV A #data (21): Chuyén dit liéu tirc thoi vao thanh ghi A.

MOV Rn,data (22): Chuyén dir liéu tryc tiép vao thanh ghi Rn.

MOV Rn, #data (21): Chuyén dir liéu tirc thoi vao thanh ghi Ra.

MOV mua,A (21): Chuyén ndi dung thanh ghi A vao mot dit liéu
truc tiép

MOV data,Rn (22): Chuyén ndi dung thanh ghi Rn vao mét dir liéu
tryc tiép.

MOV data,data (32): Chuyén mot dir li€u truc tiép vao mot dir liéu
truc tiép

MOV data,@Ri | (22): Chuyén mot dit liéu gian tiép vao mot dit lidu
gian tiép

MOV data,#data| (32): Chuyén mot dir licu toc tho1r vao mot dir liu
tryc tiép

MOV @Ri1,A (11): chuyén noi dung thanh ghi A vao mét dit lidu
gian tiép.

MOV @Ri,data | (22): Chuyén mot dir liéu truc tiép vao mot dit licu
gian tiép

MOV @Ri,#data| (21): Chuyén dir liéu tirc thoi vao dit lidu gian tiép.

MOV (32): Chuyén mot hang 16 bit vao thanh ghi con tro

DPTR #data dir liéu
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MOV C,bit (21): Chuyén mot bit tric tiép vao cd nhd.
MOV bit,C (22): Chuyén cd nhé vao mot bit truc tiép.
MOV (12): Chuyén byte bd nhd chuong trinh c¢6 dia chi
A, @A+DPTR la@a+DPRT vao thanh ghi A.
MOVC (12): Chuyén byte b nhd chuong trinh c6 dia chi 1a
A,@A+PC @A+PC vao thanh ghi A.
MOVX A,@Ri (12): Chuyén dit liéu ngoai (8 bit dia chi) vao thanh
ghi A.
MOVX (12): Chuyén dit liéu ngoai (16 bit dia chi) vao thanh
A,@DPTR ghi A.
MOVX @Ri1,A (12): Chuyén ndi dung A ra dir liéu ngoai (8 bit dia
chi).
MOVX (12): Chuyén ndi dung A ra dir liéu bén ngoai (16 bit
@DPTR,A dia chi).
PUSH data (22): Chuyén dir liéu tryc tiép vao ngan xép va ting
POP data m‘(22): Chuyén dir liéu truc tiép vao ngin xép va giam
SP.
XCH A,Rn (I): Trao d6i dir liéu giira thanh ghi Rn v2 thanh ghi
A.
XCH A,data (21): Trao d6i gita thanh ghi A va mot dir liéu truc
tiép
XCH A,@Ri (11): Trao ddi giita thanh ghi A va mot dir liéu gian
tiép

XCHD A,@R (11): Trao ddi gitra nibble thap (LSN) cua thanh ghi A
va LSN cua dir liéu gian tiép.

d. Nhém I¢nh chuyén diéu khién:

ACALL addrl 1 (22): Goi chuong trinh con dung dia chi tuyét doi.

LCALL addr 16 (32): Goi chuong trinh con dung dia chi dai.

RET (12): Trd vé tir 1énh goi chuong trinh con.
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RETI (12): Trd vé tir 1énh goi ngat.

AJMP addr 11 (22): Nhay tuyét doi.

LIJMP addr 16 (3 2): Nhay dai.

SIMP rel (22):Nhay ngan.

JMP @A+DPTR  |(12): Nhay gian tiép tir con tro dit liéu.

JZ rel (22): Nhay néu A=0.

INZ rel (22): Nhay néu A khéng bang 0.

JC rel (22): Nhay néu cd nh¢ duogc dit.

INC rel (22): Nhay néu cd nhd khong duoc dit.

JB bit,rel (32): Nhay tuong d6i néu bit tryc tiép duoc dit.

JNB bit,rel (32):Nhay twong doi néu bit truc tiép khong duogc dit.

JBC bit,rel (32): Nhay tuong ddi néu bit tryc tiép dugc dat, roi xoa bit.

CINE A,data,rel  [(32): So sanh dir liéu truc tiép voi A va nhay néu khong bang.

CJINE A,#data,rel  |(32): So sanh dit liéu tic thoi v6i A va nhay néu khong bang.

CINE Rn,#data,rel [(32): So sanh dir li¢u torc thoi voi ndi dung thanh ghi Rn va
nhdy néu khong bang.

CINE (32): So sanh dir li€u tirc thoi véi dir ligu gian ti€ép va nhdy néu

@Ri,#data,rel khong bang.

DINZ Rn,rel (22): Giam thanh ghi Rn va nhay néu khong bang.

DINZ data (32): Giam dit liéu truc tiép va nhay néu khong bang.
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