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LOI NOI PAU
Cong nghé théng tin dang dwoc 1ng dung réng rai trong nhiéu linh viec khoa
hoc cdng nghé va cugc song thirong nhat. Bén canh khéi lwong phan mém hé thong
va ing dung do s, cdng nghé phan citng ciing phdt trién vd ciing nhanh chéng. C6
thé noéi cac hé thong mdy tinh dwoc cai thién trong nhitng khodng thoi gian rat
ngan, cang ngay cang nhanh hon, manh hon va hién dai hon.

Nhing kién thic co ban vé vé phan cing cua cac hé thong may tinh ludn ludn
la doi hoi cap thiet cua nhitng nguoi chon cong nghé thong tin lam dinh hudéng cho
nghé nghiép va sy nghiép khoa hoc trong tuwong lai.

Gi4o trinh Kj thudt Vi xi Iy nay dwoc viét trén co s¢ chiwong trinh khung cua
B6 Gido duc va dao tqo, va nhitng bai giang theo sét dé curong moén hoc di duwoc
thurc hién 1au nay, va ludn ludn dwoc sira chira, bé sung dé ddp g nhu cau kién
thizc cua sinh vién hoc tdp nganh cdng nghé théng tin.

Giéao trinh dwoc chia thanh 5 chuong:

Chwong I gidi thiéu nhing kién thirc tong quan dioc sir dung trong kj thugt
Vi xir Iy: cac hé dém, cach thirc biéu dién thdng tin trong cac hé Vi xir 1y va may
tinh, ciing nhze nhin nhdn qua vé lich si phat trién cua cac trung tam Vi xiz ly.

Chwong II gidi thidu cau tric va hoat déng ciia cdc don vi xir Iy trung tam tor
uP8085 dén cac cau truc cua Vi xi Iy ho 80x86, cac kién tric RISC va CISC. Do
nhizng i#ng dung thyc té réng lon trong doi song, trong chuwrong 11 ¢ gidi thiéu thém
cau trdc va chize nang cua chip Vi xie Iy chuyén dung uC8051.

Chwong III cung cap nhieng kién thitc vé té chirc bg nhé cho mét hé Vi xiz Iy,
ky thugt va cac buoc xay dung vi nhé ROM, RAM cho hé Vi xi ly.

_ Chwong IV di sau khao sat mgt s6 mach chirc nang kha lgp trinh nhur mach
dieu khién vao/ra dﬁ"‘liéu song song, mach diéu khién vao/ra dir liéu noi tiép, mach
dinh thoi va mach diéu khién ngat.

Chuwong V gisi thiéu cac cau tric va cach xay dung, phoi ghép mét so thiét by
vao/ra co ban cho mét hé Vi xir ly nhee ban phim Hexa, hé thong chi th; 7 thanh, ban
phim may tinh va man hinh.

Cuon giao trinh chac chan cé nhiéu thiéu sét, rat mong diroc su gop ¥ cua cac
doc gida. Mol y kien dong gop xin guri theo dia chi:

Email dongnt@hn.vnn.vn

Dién thogi: 0983 410 866
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CHUONG I. TONG QUAN VE CAC HE VI XU’ LY
.1 CAc hé dém

Hé ¢ém thong dung nhat trong doi song 12 hé ¢ém co sé 10 (thap phan —
Decimal), s dung 10 ky tu s tir 0 dén 9. Ngoai ra, trong san xuét, kinh
doanh con c6 khi str dung hé dém co sb 12 (ta — dozen).

Trong cac hé thong may tinh, dé xir Iy, tinh toén, ta sir dung hé dém co
s6 2 (nhi phan — Binary), hé co s6 8 (bat phan — Octal), hé co s6 16 (Hexa).
Tuy nhién, viéc nhap dit liéu hay dua két qua xu ly, ta lai dung hé ¢ém co s
10.

Mot s6 N trong mot hé dém bat ky c6 n+l chix s , trong d6 gdm n chir s6
thuéc phan nguyén va | chir s6 thuoc phan thap phan, dugc trién khai theo
cdng thic tdng quat:

n
N = I(Z:Iak R trong do:

R 1a co so cia hé dém

ay 1a trong cua chir s6 ¢ vi tri tha k (0 < a, <R)
{ar= {0,1,2,3,..,R-1}

l, n 1a s6 nguyén

N = apa,1...a180,8.185...a,

Theo c¢ong thuc trén, cac sé dugc biéu dién trong cac hé dém khac nhau
s€ nhu sau:

1.1.1 Hé dém thap phan (R = 10 - Decimal)
{a}r={0,1,223,4,56,7,8,9}

123,455, =1x10°+2x 10" +3x10°+4 x 10* + 5 x 107
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1.1.2 Hé dém nhjphan (R = 2 - Binary)
{a}s={0,1}
1101101 =1x2'+1x2°+0x2°+0x2'+1x2°+0x 2" +1x2%=
=16+8+0+2+1+0+0,25 = 27,25p
1.1.3 Hé dém bat phan (R = 8 - Octal)
{a}0={0,1,2,3,4,56 7}
653,120 =6x8"+5x8 +3x8°+1x8"+2x87%=
=384 + 40 + 3 + 0,125 + 0,03125 = 427,1562,

Luru y: CAc chit s6 trong hé nay c6 thé bicu dién nho 3 ky tw s6 (“0” va
“1”) trong hé dém nhi phén theo bang sau:

Octal Binary Octal Binary Octal Binary Octal Binary

0o  000g 20 010 4o  100g 6o  110g
1o  001g 3o 011g 50  101g 70 111
1.1.4 Hé dém 16 (R = 16 - Hexa)

{a}n={0,1,2,3,456,7,8,9,A,B,C,D,E,F}
3A7,Cy =3x162+10x16*+7x16°+12x 161=
=768 + 160 + 7 + 0,75 = 935,75,

Luu y: Mot gid tri ky tu sb Hexa c6 thé biéu dién thong qua 4 ky tu s6 ¢
hé nhi phan theo bang sau:

Hexa | Binary | | Hexa | Binary | | Hexa | Binary | | Hexa | Binary
Oy | 0000g 4, | 0100g 8h 1000g Cy | 1100g
14 | 0001g 5 | 0101g 9% 10015 Dy | 1101g
2y | 0010g 64 | 0110g Ay | 1010g Eq | 1110g
34 | 0011g 7y | 0111 By | 1011p Fy 11115

Nhdn xét:
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1. Trong cac hé dém vira duoc néu, hé dém co s6 2 ¢6 rat nhiéu wu
diém khi xt ly trong may tinh. Tht nhat, viéc md phong gié tri cua
mot ky tu so 1 rat don gian: chi can mot phan tir ¢6 hai trang thai
khéac biét. Sir dung ban chat vat Iy cua vat mang thong tin dé biéu
dién hai trang thai nay rat dé thuc hién. Trén day dan dién la cac
trudng hop c6 dong dién (twong ang Vvéi trong s6 1a 1) hoic khdng
c6 dong dién (tuong tng Vai trong s6 12 0).

2. Viéc chuyén d6i giira hai gia tri 0 hoac 1 c6 thé thuc hién théng
qua mot cong tic, trong thyc té 1a cac phan tir logic dién tu thuc
hién cac chic nang cua khoa dién tir: dong (dong dién di qua
duoc) hoic mo (khong két ndi - dong dién khong di qua).

.2 Chuyén d6i |4n nhau gidra cac hé dém
1.2.1 Hé nhi phan va hé thap phan

a) Tu nhi phan sang thap phan Sir dung biéu thuc trién khai tong
quat da néu, cong tat ca cac s6 hang theo gia tri s6 thap phan, tong
s6 1a dang thap phan cua sb nhi phan di cho.

Vidyu:11011.11g=1x2* +1x 28 +0x2°+1x 2" +1x2°+1x 2t + 1 x 22
=16+8+0+2+1+0.5+0.25=27.75;
b) Tu thap phan sang nhi phan:

Phan nguyén: Ta c6 dang thic sau (vé tréi 1a s6 thap phan, vé phai la bicu
dien nhi phan cta so do):

k2" + k12" + Knp2"2 + L kg2t + kg2 + =
202" + K122 + knp2™? L+ k) + kg =
= 2[2(Ka2"™ + Kn2"? + Knp2™? + L ko)t k] + ko

So

Vi k; = {0, 1}, ddng phan véi s6 0, 1 trong sb thap phan, nén ta c6 thé
viét:

SDZ‘kO: 2" 4 Ko g2 4 K2 kg = 20027 4 K 2™ k) + g

Thay rang: Ky ty dau tién cua s6 nhi phan Ia ko, ding voi s6 du khi chia
Sp cho 2, ky tu tiep theo, k; chinh la so du khi chia thuong cho 2, v. v... nén
ta cd thé tim tat ca cac ky tu khac nhu sau:

11
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Vi du: Doi s6 173p ra s6 nhi phan

17312 dul ko 4 Ghép phén du theo thir tu
862 du0|k tor dudi lén, ta duoc:
4312 dul ky 1735 = 101011015
2112 dul|ks |

10(2 du0 k4

512 dul|ks

212 du0 |k

12 dul|ks

0

Phan phén so : Bang thirc quan hé gitra s thap phan va s6 nhi phan (phan
phan so) (ve trai la so thap phan, vé phai la s6 nhi phan) nhu sau:

So = k2t +k2?+ka2® + k2™ + k2™
2Sp = kat (K2t + ks22+ .. ka2 ™2+ k2™
Thay rang k., tro thanh phan nguyén cua vé phai, vay:
2Sp— ki= (ko2 + kg2? + ... kme12 ™2 + k2™
2(2Sp — ki) = kot (K2 + .. ka2 ™2 + k2 ™)

kg la phan nguyén tiép theo cuia vé phai c6 thé bang “0” hogc bang “1”.
Tiép tuc twong tu, thu duoc cac ky tu so6 cua cac phan tir con lai.

Vi du: Chuyén di s6 0.8128 thanh sb nhi phan

Thyc hién phép nhan lién tlep Véi 2, phan nguyén cua tich bao gio cling
la céc gid tri hoic bang “0” hodc bang “1”, thu dugc két qua sau:

0.8128 ' x2 =1.6256 =1:+ 0.6256
0.6256 | x2 =12512 =1i+ 0.2512
0.2512 | x2 =05024 = Ov+ 0.5024
05024  x2 =1.0048 =1 + 0.0048
0.0048 | x 2 Qué& nho c6 thé bo qua

~ Luwu y: Qué trinh bién doi nay két thic khi phan phéan so cua tich s6
bang 0, tuy nhién, neu qua dai, tuy theo yéu cau cua d¢ chinh xac di li¢u khi
tinh toan va xu ly, cé thé bo qua.

12
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1.2.2 Hé nhi phan va hé Hexa

Chuyén d6i mot dir liéu nhi phan sang hé Hexa rat don gian, néu cha y
rang ta c6 2°= 16, c6 nghia la mot s6 Hexa twong ung véi mot nhom 4 sé cua
s6 nhi phan (trr 0 dén F). Vi vay, khi chuyén doi, chi can thay nhém 4 chix sé
cua s6 nhi phan bang mat chir sé twong ¢ing cua hé Hexa nhu sau:

T6 hop KBS/At Yl T8 hop K);}L.P Té hop Kg}u Téhop | Ky tw sb
nhi phan He‘)’(a nhi phan He‘)’(a nhi phan He‘)’(a nhi phan | Hexa

0 000 O 0100 4 1000 8 1100 C

0001 1 0101 5 1001 9 1101 D

0 010 2 0110 ©6 1010 A 1110 E

0011 3 0111 7 1011 B 1111 F

Vi du

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

Luu y: Phan nguyén dugc nhdm tinh tir vi tri caa chit s6 ¢ trong nho
nhat, phan phan s6 dugc nhdm tinh tir vi tri caa chir so ¢o trong 16n nhat.

Tu cach chuyen doi trén, dé dang nhan ra phep chuyen d6i nguoc tir
mot s6 hé Hexa sang s6 hé nhi phan bang cach thay mot chit s6 trong hé Hexa
bang mot nhom 4 chix sb trong hé nhi phan.

Vidu: F5E7.8Cy=11110101 11100111.1000 1100g

7.
0111

F
1111

8
1000

3) E Cy |=1111 01011110 0111.1000 1100g
0101 | 1110 1100

.3 Biéu dién théng tin trong cac hé Vi xi ly

Céc hé Vi xir ly xtr ly cac thong tin s6 va chir. Cac thong tin duoc biéu
dién du6i dang ma nhat dinh. Ban chat vat Iy cua viéc biéu dién thdng tin 1a
dién ap (“0” tng véi khong co dién ap, “1” ang véi dién 4p & mac quy chuan
trong mach dién tir) va viéc ma hoa céc thdng tin sé va chir duoc tuan theo
chuan quéc té. Mot bién logic véi chi hai gia tri duy nhat 1a “0” hoic “1”
duoc goi 1a mot bit. Hai trang thai nay cua bit duoc s dung dé ma hoa cho tat
ca cac ky tu (gom so, chir va cac ky tu dac biét khac). Cac bit duoc ghép lai
thanh cac don vi mang thong tin ddy du cho cac ky tu biéu dién céac sé, cac ky
tu chir va cac ky tu dac biét khac.
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Bit (BInary digiT) la don vi co ban cda théng tin theo hé dém nhj phan. Cac mach
dién tlr trong may tinh phat hién sw khac nhau gitra hai trang thai (dién ap murc “1”
va dién ap mae “0”) va biéu dién hai trang thai dé duwéi dang mét trong hai s nhi
phan “1” hoac “0”.

Nhom 8 bit ghép ké lién nhau, tao thanh don vi di liéu co s& cha hé Vi xi ly
dwoc goi 1a 1 Byte. Do dwoc lwu gilr twong dwong véi mét ky tw (s, chir hodc ky
tw d&c biét) nén Byte ciing la don vi co s& dé do cac kha nang luu gite, x&r Iy cla
hé Vi xtr ly. Cac thuat nglr nhv KiloByte, MegaByte, GigaByte hay TetraByte
thwong dwoc dung 1am bdi sé trong viéc dém Byte, di nhién theo hé dém nhj phan,

nghia la:
1KiloByte = 1024 Bytes,
1MegaByte = 1024 KiloBytes,
1GigaByte = 1024 MegaBytes,
1TetraByte = 1024 GigaByte

Cac don vi nay dwoc viét tit twong ng 1a KB, MB, GB va TB.

1.3.1 Ma ho& céac théng tin khéng sé

C6 hai loai ma phé cap nhat dugc sir dung 1a ma ASCII va EBCDIC.

— Ma ASCII (American Standard Code for Information Interchange -
Chuén méi trao d6i thong tin Hoa Ki), thudng dugc phat am 12 &t-xo-
ki, 1a bo ki tu va bd ma ki tu dua trén bang chit cai La Tinh duoc dung
trong tiéng Anh hién dai va cac ngdn ngit Ty Au khac. N6 thuong
duoc dung dé hién thi van ban trong may tinh va céc thiét bi théng tin
khac. N6 ciing dugc ding boi cac thiét bi diéu khién 1am viéc véi van
ban.hoa cac ky tu.

— Ma EBCDIC (Extended Binary Coded Decimal Interchange Code)
diing ca 8 bits (1 Byte) dé ma hoa thong tin.

— Con mét loai ma dugc dung trong nganh buu dién, trong cdc may
teletype 1a ma BAUDOT, chi st dung 5 bits dé ma hoa théng tin.

1.3.2 M4 ho& céac thong tin sé

Céac s6 dugc mi hoa theo cac loai ma sau:

— M4 nhi phan st dung cac s6 dugc biéu dién theo hé dém nhi phan nhu
dd néu & trén, mot dang khac cua biéu dién nhi phan cua thdng tin sb
la m& Hexa, twong tng vai cach ghép 4 digits nhi phan thanh mét
digit Hexa.

— Ma nhi thap phan (BCD Code — Binary Coded Decimal Code) st
dung cach nhém 4 bits nhi phan dé biéu dién mot gia tri thap phan tur
0 dén 9. Céc gié tri vuot qua gidi han nay (> 9 ) khong duoc st dung.

1.3.3 Biéu dién dir liéu sé trong may tinh

Biéu dién dix liéu Ia so nguyén c6 dau: Gia st ding 2 bytes (16 bits)
dé biéu dién mot sé nguyén cd dau, bit cao nhat (MSB — Most
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Significant Bit) dugc dung dé danh dau. S6 duong 6 bit dau S = “0”,
s6 am c6 bit dau S = «1”.

Dis | Dis | Dys | Dip | Dy [ Dio | Do | Dg | D7 | De | Ds | Dy | Ds | Dy | Dy | Do
S IX [ X[ X | X[ X |X|X|[X|X|X|[X]|X|X]|X|X

—  Biéu dién dix liéu 1a s thyc c6 dau: Vé nguyén tac, dau cia sb van 1a
gi4 tri cia MSB nhu di quy uéc & trén. C6 hai dang sé c6 dau phay
duoc sir dung trong may tinh: S6 dau phay tinh (Fixed point) va s6
dau phay dong (Floatting point).

= Déu phay tinh s& phan chia chudi chit s6 thanh phan nguyén va
phan phan so. Vi du ta co thé viét:

+001 1101.0110 1101

Nhung néi chung, trong cac may chuyén dung, thuong phai tim mot
phuong phap thich hop dé c6 thé biéu dlen s6 c6 dau phay cb dinh ma dau
phay duogc dat ngay sau 6 dau, nghia 14 s6 dau phay tinh c6 dang:

iO.knkn_lkn_z. o .klko
= Dau phay dong duoc dung rat pho bién, gia tri thuc duoc the hién
nho viéc thém vao ldy thura cia co so dém. Mot dir liéu so theo hé
dém nhi phan dugc biéu dien theo dang chuan tac nhu sau:

N =+F * 2*

trong d6:  F la phan dinh trj duoc chuan hoa (Mantissa)
E la phan dic tinh (Exponent - s6 mii)

MSB  Cac bit thé hién phan dac tinh CAc bit thé hién phan dinh tri

S E F

Luu y: Khi két qua phép tinh vuot qua cac gioi han trén, néu s6 mi
(exponent) 1a duong, s& duoc coi la -0 hodc +« . Trong truong hop s6 mil 1a
am va vuot qua sé mii cuc dai cho phép, két qua duogc coi la bing 0.

Ciing can luu y rang, doi vai cac dit liéu sé c6 dau, dé thuan tién cho xu

1y va tinh toan, trong may thuong duoc biéu dién duéi cac dang ma thuan, ma
nguoc (complement) hoac md bu 2 (two-complement). Gia st ta cO soO
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A=+0.10010, cAc ma trén déu biéu dién nhu nhau, nhung véi sé6 B = -0.10010
thi s& dugc biéu dién nhu sau:

Binh thuong A = -0.10010

Mi nguoc A = 1.00110 (bl 1, tirc 1a dao cac chit s6 trong sé do)
Mdbu2 A =1.00111 (twongung véibu 1 cong thém 1)

Chudn IEEE 754 dugc dung rong rdi trong khoa hoc may tinh hién
nay. Trong cach biéu dién nay, p‘hén ’dinh tri co dang 1.F v6i1 s6 1 duoc dan
(duoc coi 1a mac dinh) va F la phdan so [é.

S E (8 bits) F22 F21{ ... F1 FO

D3 D3g--D>3 Dy, Dpr| ol D; | Do

Biéu dién s6 ¢6 dau phdy déng chinh xdc don véi 32 bit
Chuan IEEE 754 dinh nghia hai dang biéu dién sé dau phdy déng:

e S6 ‘déu phéy dong chinh xac don voi dinh dang dugc dinh nghia:
chiéu dai s6: 32 bit dugc chia thanh cac truong: dau S (Sign bit - 1
bit), mii E (Exponent - 8 bit), phan 1¢ F (Fraction - 23 bit).

S6 nay tuong ung v6i s6 thuc (-1)° * (L.LF1 F2 ..... F23) * 2127

e S0 dau phay dong chinh xéc kép (Double precission) véi dinh dang
dL}’QC dinh nghia: chi€u dai s6: 64 bit dugc chia thanh cac truong:
dau S (Sign bit - 1 bit), mi E (Exponent - 11 bit), phan 1¢ F
(Fraction - 52 bit)

S6 nay tuong ung v6i s6 thuc (-1)° * (1.F1 F2 ..... F52) * 21029

S E (8 bits) F52 F51{ ... F1 | FO

DI De>—Ds3 Dsi| Dso | ceenenn. D: | Do

Biéu dién s6 ¢6 dau phdy dong chinh xdc kép véi 64 bit
Véi chuén IEEE 754, cac gia tri s6 dau phay dong chinh xac don duoc biéu
dién nam trong khoang tir 1*2° 12 qén 1*2127*(2 2 23) te la tuong duong biéu
dién thap phan céc gia tri tur 1,8*10° 38 @én 3,4*10%, cac gia tri sO ddu phéy
d6ng chinh x4c kép nam trong khoang tir 1%271%% dA 1*21023*(2 2 52) tuong
duong biéu dién thap phan cua cac gia tri tir 2,23*10°% dén 1,8*10%®

Pé thuan loi trong mot sO phép tinh toan, IEEE dinh nghia mét sé dang mo
rong cua chudn IEEE 754.
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7 0 7 0
: Signed Integer Byte D
Unsigned Integer 16 0 Sign Bn ,,,,,,,,,,, 16 ................ )
B .“’I I I I
Word I I I . Word

31 DWord 0 31 ’ DWord 0
[ [ [ [ | Ll [ | | |
7 0
Y
16 0
Word I I I
31 0
DWord I I I I I
31 0
Near Pointer I I I I I
a7 0
Far Pointer I I I I I
7 0
Unpacked BCD :

7 43
Packed BCD E
63 0
Long Integer I I I I I I
31 0
Short real I I I I I
63 0
Long real | | I I I I I I I
79 Extended real 0
I I I I I I I I I I I
79 Pasked BCD 0
(. r - r 1 ** r * 1 = [ ° | [ ' 1 ' |
. 07 07 07 07 0
Byte String < | | | I I

7
. 015 015 0
7
Word String . I I I
. 031 031 0
DWord String L' I I I
7
Hinh 1.0 Cac dang dir liéu trong may Vi tinh PC
17

Nguyén Trung Péng - Vién Cong nghé Théng tin — Tel 098 341 0866



Gi&o trinh Ky thudt vi xuz ly

Chuan IEEE 754 cho phép biéu dién céc s6 chuan hod (cac bit cia E
khéng cling lac bang 0 hodc bang 1), cac sé khong chudn hoa (cac bit ciia E
khong cuing lic bang 0 va phan s 1& F22 F21 ... khac khong), tri s6 0 (céc bit
cua E khong cung lac bang 0 va phan so 1é bang khong), va cac ky tu dic biét
(cac bit cua E khong cing lac bang 1 va phan 1é khac khong).

Tham sé Chinh Mo rong Chl'nh xac | Mo rong ,chinh
xac don | chinh xac don kép xac kép

Chiéu dai (bit) 32 43> 64 79>

Chiéu dai trudng mii (E) 8 11> 11 15>

S6 mil 127 - 1023 -

Gié tri mii t6i da 127 1023> 1023 16383>

Gié tri mii tdi thiéu -126 -1022< -1022 -16382<

Chiéu dai truong 1 F (bit) 23 31> 52 63>

Vi du cac budce bién dbi sé thap phan -12.62510 sang s6 dau phay dong chuan
IEEE 754 chinh xac don (32 bit):

e Budc 1: Doi 86 -12.625,, sang nhi phan: -12.625, = -1100.101..
e Budc 2: Chuan hoa: -1100.101, = -1.100101, * 2% (Sé6 1.100101,
dang 1.F)
e Budc 3: Pién cdc bit vao cac truong theo chuan:
S6 am: bit ddu S co gid tri 1.
Phan mii E véi s6 mii K=127, ta c6: E-127=3
E = 3p + 127p = 130p, (tirc 1a 100000102,). Céc gid tri dwgc phan tich ¢ trén
s€ dugc bicu dién thanh 32 bit gom cac phan S E F. Két qua nhéan duogc:
1 1000 0010 1001 0100 0000 0000 0000 00Q

~—

S E F

Vi du: Chuyén d6i sb -46,725 sang cach biéu dién sé thuc chinh xac don
theo chuéan IEEE 754.

Loi gidi:
Chuyén dbi 46.725; ra s6 nhi phan
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23 1 1.550 1
11 1 1.100 0
5 1 0.200 0
2 0 0.400 0
1 1 0.800 1
1.600 1
1.200 0
1.400 0
1.800 1
1.600 1
1.200 0

Chuyén dbi phan nguyén: 46p = 1011105
Chuyén dbi phan thap phan:
0.725p ~ 0.11000110011001100110011¢
Nhu vay ta c6 biéu dién nhi phan cua sb -46.725p la
-101110.11000110110011001100115 va c6 thé viét dudi dang sé dau
phay dong 14 -1.01110110001101100110011001100115*2°
Tir cach viét trén, thay rang, néu biéu dién theo chuan IEEE754 thi, bit
1 (cao nhat) sau dau trir 12 bi 4n, nén 32 bit dugc biéu dién gom:

+)  bitdauS=1

+)  F =01110110001100110011001g (chi sir dung 23 bit cho
biéu dién céc gié tri tir F22, F21, F20,...,F3, F2, F1, F0).

+)  sémiila E - 127 =5, hay E = 1325, biéu dién nhi phan
cua s6 mii 1a 10000100g
Vay s6 thap phan -46,725 dugc biéu dién trong may tinh thanh 4 byte

theo chuan IEEE754 nhu sau:
S E (8 bits)

\1\1\0\0\0\0\1\0\60\1\1\1\0\1\1\0\0\0\1\1\0\0\1\1\0\0\1\1\0\0\1

1.3.4 Ban chat vat ly caa thdng tin trong cac hé Vi xtr ly

_ Trong céc hé Vi xu Iy, thong tin vé c4c gia trj “0” hay “1” duoc bicu
dien thGng qua mot mirc dién ap so voi muc chuan chung, thuong la dat
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(GND - Ground). P6 16n cua dién ap biéu dién cac gia tri nay phu thudc vao
cpng nghé duoc str dung dé tao nén phan tir mang thong tin. Boi véi cdc mach
to hop TTL (Transistor-Transistor-Logic), cac mac dién ap dugc mo ta trong
Hinh 1.1

v — V4 gidi han trén logic “1”

v f—— Vydinh muc logic “1” Ung véi gia tri “1
V4 0idi han dudi logic <17
Vung khdng chic chan
08y [ ~ V_ gi6i han trén (0,8V) , o
P IvE I V_ gi6i han dudi (0,2V) Ung vai gia tri <0”

2V

Hinh 1.1 Muic dién &p cao ing voi logic “1”, thdp img véi logic “0” ciia mach TTL

Ta thuong dung ky hiéu Vy dé chi mic cao, V, dé chi mac thap. Trong
mach TTL, ta ding muc cao, mac thap dé chi dién ap cao, dién &p thap so véi
dién ap chuan chung. Cac muc cao, thap khong phai 1a mot gia tri ¢6 dinh, ma
la mot vang gisi han cho phép. Ngoai pham vi da néu, ving khong thudc hai
muc trén 12 viing khong chac chan, khong xac dinh.

—>| FLIP-FLOP Output
Inputs

Hinh 1.2 Mgt phan tz mang théng tin

Vit mang théng tin vé& c4c gié tri “0” hodc “1” 1a mot mach dién tir dic biét
ma dau ra cia n6 s& twong tng Vi mot trong hai mire trén, duoc goi chung 1a
Flip-Flop. Tuy theo yéu cau sir dung, cac Flip-Flop c6 cac kha niang thu nhan
c4c tin hiéu vao va dua tin hiéu ra theo nhiing quy luat nhat dinh (Hinh 1.2)

1.4 Vai nét vé thwc hién cac phép tinh trong hé dém nhi phan

Phép cong va phép trir hai s6 nhi phan 1 bit dugc thyuc hién theo quy tic
néu trong bang sau:

20

Nguyén Trung Péng - Vién Cong nghé Théng tin — Tel 098 341 0866



Gi&o trinh Ky thudt vi xuz ly

Carry
(Nho)
0

PR, oOoO >
+ + + +

~roro
oOr r o IV

0
0
1

>

U Borrow
" (Muon)
0

H

PR, OoOO >
Rroro
ORrRr RO

1
0
0
1.4.1 Phép céng va phép trw
a) Phép cong dai sé cac so hang ddu phdy cé dinh
Déi vai phép cong dai s6: Thuc hién binh thudng. Trong truong hop c6

mot toan hang 1a mét s6 &m, ta sir dung mi nguoc hoic ma b 2 cua nd, hiéu
chinh ket qua theo cac quy tac thdng qua cac vi du minh hoa sau:

A = 0.10010 A = 0.10010 A = 0.10010
B = -0.11001 (B)y=  1.00110 B)= 1.00111
> = -0.00111 z = 1.11000 > = 1.11001
(C)g = 000111 (=), = -0.00111

Thay rang:

= S6 biéu thi két qua s& 1a ma thuan néu 1a mot sé duong
= S6 biéu thi két qua 1a mi nguoc néu ta ding mi nguoc dbi voi s6
hang &m va cho két qua 1a mot s am
= S6 biéu thi két qua 1a mot s6 bl 2 néu dung ma bu 2 ddi voi sb
hang &m va két qua 1a mot s6 am.
b) Phép céng dai sé cac so hang ddu phdy déng:

Déi vai phép cong dai sb cac s6 hang dau phay dong, can tién hanh céc
budc sau:
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= Can bang phan dic tinh (s6 mil) bang cach dich chuyén phan
dinh tri

= Pic tinh cta tong bang dic tinh chung

= Pijnh trj cia téng bang téng cac dinh tri

= Chuan hoa két qua néu can.

1.4.2 Phép nhan va phép chia
a) Phép nhan:

Déi vai phép nhan céc toan hang dau phay tinh, viéc quan trong la phai
xac dinh dau cua két qua, theo d6 dau caa két qua bang tong modulo 2 (tac 1a
Iy phan du ctia phép chia tong s6 cho 2) cua céc bit dau. Tri s6 cua tich 1a két
qua cua phép tinh tién (dich phai) va phép cong.

Vi c4c todn hang ¢6 dau phay dong, dau cia tich dugc xéc dinh nhu &
phép nhan vai dau phay tinh, sau d6 tién hanh tim tich s6 nhu sau:

= Cong phan dic tinh (s0 mi), két qua 1a dic tinh cua tich
= Nhan phan dinh tri, khong d¢ y dén dau cua cac toan hang
» Chuan hoa két qua néu can.

b) Phép chia:
Déi v6i phép chia cac toan hang dau phay tinh, viéc quan trong la phai
xac dinh dau caa ket qua, theo d6 dau cua ket qua bang tong modulo 2 cta cac
bit dau. Tri s6 cua thuong so la két qua cua phép dich trai va phép trir.

Véi céc todn hang c6 dau phay dong, dau cua thuong sé duoc xac dinh
nhu ¢ phép chia vai dau phay tinh, sau do6 tién hanh tim thuong s6 nhu sau:

= Trir phan dac tinh (s6 mi), két qua 1a dac tinh cia thuong s6
= Chia phan dinh tri, khong d€ y den dau cua cac toan hang
= Chuan hoa két qua néu can.

Nhdn xét: D& dang nhan thy rang cac phép tinh s6 hoc néu trén chung quy lai
van chu yéu la thyc hién phép cong va phép dich (shift).
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.5 C4u tric cda hé Vi x&rly va may vi tinh

1.5.1 Vai nét vé lich stp phat trién cac trung tam Vi xee ly

Sy xuit hién caa may tinh dién td (MTDT) vao khoang nim 1948 di
ma& ra mot trang mai trong nghién ctiiu khoa hoc noi chung va khoa hoc tinh
toan noi riéng. Nhung phai mai dén nam 1971, cac hé Vi xa ly méi bat dau
xuat hién. Su ra doi caa vi mach Single chip 4-bit Microprocessor Inte|®4004
(uP4004) vao nam do thuc sy la mot cudc cadch mang trong nganh cong
nghiép may tinh . C6 thé n6i uP4004, voi do dai tir xtr 1y 4 bits, da 1am doi
thay toan bd cach nhin nhan vé céc thiét bi dau cudi cia MTDT, hay céc co
cau chap hanh trong diéu khién qua trinh. uP4004 c6 thé quan ly truc tiép 4K
tur Iénh 8bit cua bo nhé chuong trinh va 5120 bits bo nhoé dir lisu RAM. CPU
con ¢6 16 thanh ghi chi sé duogc sir dung 1am bd nhé tam cho dix liéu. Vi tap
lénh gom 46 I1énh, uP4004 di chiém duoc nhiéu wu thé trong cac tng dung
thuc té 10c bay gio. Tiép tuc caa dong pP 4bit nay 1a pP4040, c6 nhiéu cai
tién manh mé so véi uP4004 va mot loat cac chip chire niang, chip nhd ra doi.

Trong giai doan tiép theo tir nam 1974 dén 1977, Int|® da di dau trong
viéc ché tao cac CPU 8bit, uP8008, nP8080 va dic biét 14 uP8085, nhiing
CPU c06 BUS dtr liéu 8 bits va BUS dia chi 16 bits. Cac loai CPU nay da co
kha niang quan 1y dugc 64K tir nhé cua bo nhé va 256 thiét bi ngoai vi. Diéu
dang cha y & pP8085 la cong nghé don kénh va chia sé thoi gian hop 1y trén
BUS da cho phép dua ra thém nhiing tin hiéu diéu khién rat manh, cho phép
xay dung nhitng may vi tinh dau tién.

Khoang thoi gian nim 1978 dén nam 1982 1a giai doan ra doi va phéat
trién manh mé cta céc trung tam Vi xir Iy 16 bits. Bac biét ¢ cudi giai doan
nay la su xuat hién céc trung tam Vi xir ly pP8088, uP8086, véi 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 gitr chuong trinh (ng dung va dix liéu.

Tiép theo cua giai doan nay la su phat trién vii bdo cua cac loai
uP80186, uP80286, 80386SX, 80486-SX va 80486-DX, véi nhip déng ho 1én
dén 100MHz. May vi tinh AT va cac may tinh PC ra doi trong giai doan nay
du gia thanh con rat cao, nhung di tré thanh rat théng dung trong doi séng
con nguoi.

Tu khoang gitra nhitng nam 1993 tr¢ lai day, cac trung tam vi xu ly
Pentium ra doi, tc do ngay cang cao, véi nhip dong hd 1én dén hang GHz, va
su Xuat hién cua céc trung tdm xir Iy da phan ludng nhu cac chip Pentium IV
va hién nay la cac trung tam vi xtr ly da 16i.
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Nhiing ddu méc lich sir sw phdt trién ciia cic CPU
Intel uP4004 (1971)

Intel bat dau phat trién vi xir Iy tir nam 1969 theo du an cua nha san Xuit may tinh
Nhat Busicom. Ké hoach ban dau cua Busicom 1a xay dung 12 _chip c6 kha nang tuy
bién. Nhung ky sw Ted Hoff cua Intel da hinh thanh y tuong vé mot thiét bi logic da
muc dich hoat dong hi¢u qua hon.

Ban ddu, Busicom nim gil cac quyén lién quan t6i bd vi xir Iy do va tra cho Intel
60.000 USD. Nhan thay tiém nang cua "bo ndo" nay, Intel quyét dinh tra lai s tién
trén dé do6i ldy quyén thiét ké chip. Ngay 15/11/71, Intel gioi thidu pP4004 ra thi
truong thé gidi véi gia 200 USD.

HP4004 co toc do 108 KHz voi 2.300 bong ban dan.

Intel uP8008 (1972)

Phién ban pP8QO8 manh geflp do6i b vi xtr Iy pP4004. Tap chi Radio Electronics
nam 1974 da de cap tdi thiét bi mang tén Mark-8 sir dung pP8008. Mark-8 la mot
trong nhirng may tinh dau tién danh cho nguoi sir dung gia dinh - mot hé théng ma

néu theo cac tiéu chuan ngay nay thi rat kho xay dung, bao tri va van hanh.
UP8008 c6 toe dd 200 KHz véi 3.500 bong ban dan.

Intel LP808O (1974)

Thiét bi xtr Iy HP8080 di tré thanh bd ndo ciia hé thong mdy tinh ca nhan dau tién
Altair - dugc cho 1a tén mot dia diém trong chuong trinh truyén hinh Star Trek.
Nguoi dam mé dién toan c6 thé mua bo thiét bi cho Altair voi gia 395 USD. Trong
nhiéu thang, hang chuc nghin san phim da dugc xuit xudng.

HP8080 co tdc do 2 MHz vdi 6.000 bong ban dan.

Intel 8086 - 8088 (1978)

Bo vi xtr 1y 8088 da duogc trang bi cho chiéc may tinh ca nhin thuong mai dau
tién IBM PC. Thanh cong nay di dua Intel vao bang xép hang 500 doanh nghiép
hang dau thé gidi clia Fortune. Tap chi ndy goi Intel 14 mdt trong nhirng "thanh cong
kinh doanh cua thap ky 70".

8088 c6 tdc do 5 MHz, 8 MHz va 10 MHz véi 29.000 bong ban dan.

Intel 286 (1982)

286, con dugc biét dén vdi tén goi 80286, 1a chip dau tién cua Intel co thé chay tat
ca cac phan mém duoc viét cho thiét bi xur Iy trede do. Sau nam k& tir ngay dugc
cong bo, khoang 15 tri€u may tinh ¢4 nhan st dung 286 da duogc ban trén toan thé
gio1.

286 co toc do0 6 MHz, 8 MHz, 10 MHz va 12,5MHz véi 134.000 bong ban dan.

Intel 386 (1985)

Chip Intel 386 ¢6 275.000 bong ban dan, nhiéu gép 100 lan so v6i by xir Iy 4004
ban dau. bay la chip 32 bit va c6 kha nang xu ly da nhiém, tire la n6 c6 thé chay
nhiéu chuong trinh khac nhau cung mét thoi diém.
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386 ¢ tde d6 16 MHz, 20 MHz, 25 MHz va 33 MHz.
Intel 486 DX (1989)

Thé hé vi xir 1y 486 gitp nguoi st dung khong phai g 1énh thuc thi va chuyén sang
dién toan "trd va nhan" (point-and-click) v6i toc d6 cao. Pay ciing 13 chip dau tién
tich hop san bé dong xir 1y todn hoc, hd tro giam tai cac ham phurc tap cho vi xtr 1y
trung tam.

486 DX c6 toc dd 25 MHz, 33 MHz va 50 MHz véi 1,2 triéu bong ban dan.

Pentium (1993)

Pentium cho phép may tinh dé& dang tich hop nhitng dit liéu "thé gigi thuc" nhu
giong no6i, am thanh, ky tu viét tay va anh dd hoa. Tén goi Pentium duoc nhic nhiéu
trong cac v kich, chuwong trinh truyén hinh va nhanh chdng trd thanh mét tir quen
thudc trong cac gia dinh.

Pentium c¢6 toc d6 60 MHz va 66 MHz véi 3,1 triéu bong ban dan.

Pentium 11 (1997)

Pentium II tich hop Intel MMX - ¢ong nghé dwoc thiét ké dac biét dé xir Iy div liéu
video, audio va do hoa mdt cach hiéu qua. V&i chip nay, nguoi st dung co thé chup,
chinh stra va chia sé anh sd v&i ban bé va ngudi than qua Internet, bién tap va thém
noi dung text, nhac hodc chuyén d6i canh trong phim...

Pentilim 11 6 tbe do 200 MHz, 233 MHz, 266 MHz va 300 MHz véi 7,5 triéu bdéng
ban dan.

Pentium 111 (1999)

Pentium III ¢6 70 1énh xir Iy méi givip ting cwong hiéu sudt hoat dong ciia cdc vng
dung danh, 3-D, audio, video va nhdn dang giong néi. N6 hd trg ngudi str dung thuc
hién cac tac vu d& dang hon qua Internet, cho phép duyét web va tai video chat
luong cao. Phién ban Pentium nay sir dung cong nghé 0,25 micron.

Pentium III ¢6 toc do tir 650 MHz dén 1,2 GHz v6i 9,5 triéu bong ban dan.

Pentium IV (2000)

Nguoi sit dung hé thong may tinh Pentium IV c¢6 thé tao ra nhitng bé phim mang
tinh chuyén nghiép, lién két thoi gian thuc gitta video va thogi, chong hinh do hoa
3D, nhanh chong ma hoa nhac va chay cac vng dung da phuwong tién... BO vi xu ly
st dung mach 0,18 micron.

Pentium IV ¢6 tée d6 1,3 GHz, 1,4 GHz, 1,5 GHz, 1,7 GHz va 1,8 GHz véi 42 triéu
bong ban dan.

Thang 8/2001, Pentium IV dat mdc 2 GHz. Dén thang 11/2002, chip nay duoc trang
bi cong nghé siéu phan ludng va cé tbe d6 3,06 GHz, sau ting 1én 3,2 GHz vao nim
2003 va 3,4 GHz trong thang 6/2004.

Chip 16i kép
Thang 4/2005, Intel gioi thiéu nén tang st dung bé vi xit Iy 16i kép dau tién gom
chip Pentium Extreme Edition 840, xung nhip 3,2 GHz, va chipset 955X Express.
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Két hop voi cong nghé siéu phdn luong, hé thdng co thé khai thac hiéu qua hon
nhitng tai nguyén chua dugc str dung hét.
Thang 5/2005, chip Intel Pentium D 15i kép ra doi cung chipset 945 Express, hd tro
nhitng tinh ning cia céc thiét bi dién tir tiéu diing nhu 4m thanh vom, video d6 phan
giai cao va xtr 1y do hoa ting cuong.
Théang 5/2006, Intel cong bd nhin hiéu Core 2 Duo.
Thang 7/2006: Intel gioi thidu 10 thiét bi xir Iy Intel Core 2 Duo va Core Extreme
cho hé thong dé ban va mdy tinh xach tay, phuc vu ngudi sir dung doanh nghiép, gia
dinh va ngudi yéu dién toan tdc doc cao nhu gidi game thi.. Nhitng chip nay ning
cao t6i 40% hiéu suét hoat dong va tiét kiém 40% dién nang so voi bd xu 1y Intel
Pentium tot nhét.
Céac bo vixtr Iy Core 2 Duo ¢6 291 triéu bong ban dan.

Tuyén bo ngay 4/8/2008 cua Intel vé thé hé chip méi khang dinh chip
Larrabee s& tich hop “hon 10 nhan (core) trong mot 16i don”. Pidu d6 c6
nghia Intel s& loai bo han thudc tinh “xung nhip” dé danh gia toc do chip.

Xung nhip trd thanh thoi quen danh gia téc do chip tir gan 40 nim qua.
Tai thoi diém 1970, nhitng may Atari hoac Commodore chi hoat dong vdi tde
d6 1 MHz. Nhirg chip hién nay c6 xung nhip 1én téi 4GHz, tirc 1a gip 4.000
lan trudc day. Cung véi xung nhip cao hon 1a céng hao phi ciing ting Ién, thé
hién bang nhiét lugng téa ra ngdy cang nhiéu trong nhiig chip xung nhip cao.

Viéc ap dung chip da 16i dé giam xung nhip duoc Intel va AMD ap
dung trong mot vai nim gan day. Nhitng chip 16i kép va 161 tir 44 trd nén quen
thudc trén thi truong pho thong. Tuy nhién, viéc phan dinh “cao thap” trong
mdi dong chip van dua trén xung nhip cta con chip d6 véi s6 16i ¢b dinh.

Theo tuyén bd cua Intel, kién triic Larrabee c6 thé dam bao nhu cau
dién toan cho dén nam 2015. Boi tuong duogc nhim dén dau tién la nhiing
chuyén gia xtr Iy d6 hoa, giéi game thi1 va nhiing nguoi doi hoi tinh toan phuc
vu nghe nhin. Ning luc tinh toan cua chip Larrabee c6 thé dat téi hang nghin
ti phép tinh mdi giay.

San pham chip Larrabee thuong mai dau tién s& c6 mat trén thi truong
vao khoang cubi nim 2009 dén dau nim 2010. Nhimg laptop xuét hién trong
nam nay s€ dung chip 10 16i.

Kién tric 16i méi ciing dat cac hing phan mém vao mot cudc dua mdi.
Pé tan dung dugc sirc manh cta chip da 18i, phan mém ciing phai tu yéu cau
xir Iy thanh cac ludng dén céac 16i dé xir Iy song song. Cac chuong trinh may
tinh cling phai co tap Iénh dinh hudng tu dong chia yéu cau thanh 2, 4 hoic 10
huéng theo s6 16i c6 trong chip. Piéu quan trong 13 cac ludng nay phai duogc
xur Iy song song.

Thuc té, nhimg PC dung chip 10 161 co thé nhanh chong dén tay nguoi
tiéu dung, nhung phan mém t61 uu véi chip nay thi phai doi thém thoi gian dé
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phat trién. Dé giai quyét van dé, cac ngdn ngit lap trinh hd tro chip da 16i van
dang trong giai doan phat trién. Bén canh do, cac trung tam nghién clru va
truong dai hoc cling no luc hoan chinh thuat toan vé xir Iy song song.

“Pai gia phan mém” Microsoft nghién ctru kién tric da 18i tir nim
2001 dén nay ciing t0 ¥ chin chan va vin “ding ding” khong mudn chuyén
ddi quyét liét. Hién tai, mot vai cong ty game nhu Crytek va Valve ciing da
dua san pharn cia minh tiép can dan tdi chip da 18, nhung giai phap cta ho
van con rat dat do.

1.5.2 CAu trac co ban cta hé Vi xie ly
Céc khéi chire niang co ban caa mot hé Vi xu ly (hinh 1.3) gom:

— Don vi xtr ly trung tdm (CPU)

— Bo nhd ROM, RAM

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

— Thiét bi ra (dua dix liéu ra - Output device)

— Ngoai ra con phai ké dén khdi tao xung nhip (Clock

Generator) va khéi ngUOn (Power Supply).

Cac khdi chire nang co ban duoc ndi véi nhau qua mot tap duong day truyen
dan tin hiéu dién goi 1a BUS hé thong. Dua vao loai tin hiéu duoc truyén dan,
BUS hé thdng dugc chia thanh 3 BUS thanh phan: BUS dia chi, BUS dif lidu
va BUS diéu khién. Thiét bi vao/ra thudng duoc ghép ndi vai BUS hé thdng
théng qua cac mach giao dién ghép ndi (1/O Interface).

% BO NHO CHINH Pon vi xir ly
RAM ROM trung tam (Central

II ll Processing  Unit —

cPU K BUS HE THONG > CPU) la khoi chuc
nang co ban nhat dé tao

[GHEP NOIVAO| | GHEP NOIRA | nén mot he Vi xa Iy

SOWER hay may tinh cd nhéan
SUPPLY THIET Bl VAO THIET B| RA (Personal Computer —

PC). May vi tinh la mét
Hinh 1.3 So @6 khéi cdu triic co ban hé Vi xi ly trong nhfrng l’rng dung
cu thé caa mot hé thdng goi 1a Hé Vi xaz 1y.
a) CPU thyc hién chirc nang xtr ly dir liéu thdng qua cac hoat dong
chinh sau:
= Poc ma Iénh — doc tap cac bit thong tin “0” va “1” tir bd nhd
chinh
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= Giai mi lénh — tao cac xung diéu khién tuong tng véi ma Iénh dé
diéu khién hoat dong cua cac khéi chirc nang khac

= Thuyc hién timg budc céc thao tac xur ly dit liéu theo yéu cau cia
Iénh.

Bén trong CPU cé céac thanh ghi (Registers):

= Thanh ghi con tro Iénh IP (Instruction Pointer), trong céc trung
tam vi xu ly trudc day con goi 1a thanh dém chuong trinh PC
(Program Counter) chira dia chi cua lénh ké tiép can duoc thuc
hién trong tuan ty thuc hién chuong trinh

» Cac thanh ghi da dung khac GPRs (General Purpose Registers)
dé luu trir tam thoi dit liéu, két qua trung gian hay trang théai caa
hé théng cling véi don vi s6 hoc va logic ALU (Arithmetic and
Logic Unit) thuc hién cac thao tac xu ly dix ligu

= Pon vi diéu khién CU (Control Unlt) la thanh phan phuc tap
nhat, c6 chtrc ning giai ma lénh va tao cac tin hiéu diéu khién
hoat dong cua toan hé théng.

b) Bo nhé chinh duoc t6 chuc tir cac tir nhg, theo chuan caa IBM/PC
tir nhé c6 dp dai 1 byte (8 bits). Bo nhé nay gom céc chip nhg chi
doc ROM (Read Only Memory) va cac chip nhg truy Xuat ngau
nhién RAM (Random Access Memory) c6 téc d6 truy cap nhanh. Bo
nhd dugc st dung dé chira cac chuong trinh va cac dir liéu diéu
khién hoat dong caa hé thong. cac chuong trinh Gng dung va dir liéu
c6 thé duoc chira & ROM hoic RAM, céc két qua trung gian hay két
qua cudi cling cua cac thao tac xir ly c6 thé dugc chira trong cac
thanh ghi da dung hoac trong khdi nhd RAM

c) Céac mach ghép ndi vao/ra la cac mach dién tir cho phép CPU trao
doi dir liéu voi céc thiét bi ngoai vi nhu ban phim, man hinh, may
n...1am giao dién véi nguoi ding hoic cac bo chuyén doi sd-twong
tu DAC (Digital/Analog Converter), chuyén dbi twong tu-s6 ADC
(Analog/Digital Converter), cac mach vao/ra dix liéu dang s6 DO
(Digital Outputs), DI (Digital Inputs)...

d) Hé Vi xt Iy con c6 mét mach tao xung nhip goi 1a dong hd hé théng
(Clock Generator) diéu khién va duy tri hoat dong dong bo cua tat
ca cac khéi chirc nang. Bo tao xung nay duoc diéu khién biang mot
mach thach anh c6 tan s6 thich hop va d¢am bao tan sé 1am viéc on
dinh cho toan bo hé thong.

e) Mot khdi nguon nudi (Power Supply) cung cip niang luong cho hé
théng tir mang dién ludi.

Bo nguon cua cac hé Vi xir Iy thong thuong 1a bd nguon xung véi ki
thuat dong-ngat dung ban dan cong suat (Switching Power Supply), vira gon
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nhe, cong suat 1on lai vira dam bao d6 gon song nho nhat va kha nang chéng
nhidu cao. Hinh 1.4 1a so d6 khéi caa bd ngudn dong- ngat. Pién ap ludi
(220VAC) dugc chinh luu truc tiép, loc bang tu hoa dé cung cap cho mot bo
dao dong tan s6 cao (tir 20KHz dén 40KHz). Céac xung dién ap tan s cao
duoc chuyén sang bién &p xung cong suat ha ap. Bién 4p & 16i ra cua bién ap
xung duoc chinh luu va loc thanh dién ap nguon mat chiéu cung cap cho hé
théng. Nguyén Iy on ap ¢ day 1a thay doi do rong caa cac xung co tan sé on
dinh, do vay su dao dong cua dién ap dau ra khi co tai duoc chuyén qua bo
cam bién dé diéu chinh do rong nay, dam bao sy 6n dinh cua dién 4p ra.
Dién ap mot chidu

bién 4p Power

mot chiéu  Switching thir cap:
so cap Transistor 5V, +12V

Chinh luu —| B6 loc so | BN 8P L Chinh luu — B6 loc thir >

so cap cap xung thir cap cap ¢

Mach cam bién - Tin hiéu cam bién dién ap
220VAC chuyén mach
Hinh L4 So dé khdi bg nguon nudi may tinh

1.5.3 T hé Vi xtr ly dén may vi tinh PC

Trong thuc té, cac hé Vi xa Iy hién dai dugc trang bi thém nhiéu thiét
bi ngoai vi tién dung tuy theo yéu cau, muc dich str dung va cé giao dién than
thién véi con nguoi. Do 1a cac may vi tinh PC. Ciing ¢6 thé 1 nhiing hé Vi xu
ly chuyén dung cho nhitng muc dich tinh toan hay diéu khién.

CAC O DIA
MAN HINH (FDD, HDD,
(MONITOR) | < »| CDROM..)
. CPU
VA BO NHO CHINH
(ROM, RAM) < CAC THIET BI
NGOAI VI
A 4 KHAC
(SCANER,
MAY IN MODEM ...)
(PRINTER) BAN PHiM CHUOQT
Hinh 1.5 May Vi tinh PC
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a. May tinh x ly di ligu: La cac may tinh dugc dung dé tinh toén,
xir Iy c&c dir liéu nhu quan 1y nhéan vién trong co quan, tinh toén tién luong,
tinh toan két cau cong trinh, phan tich dit liéu trong kinh doanh, v.v... Quan
diém dung cho rang may tinh chi gdm CPU va bd nhé chinh, con céc thiét bi
phu tro khac nhu ban phim, may in, cac 6 dia cing, dia mém, 6 CD, chudt,
man hinh, may in..., 1a nhitng thiét bi ngoai vi. Cac chuong trinh dé xr ly dit
liéu duoc luu giir trong bd nhd chinh hodc trong cac 6 dia, ¢6 nhiém vu xt ly
nhiing dit liéu duoc nguoi dung nhap vao, va dua két qua xir Iy ra man hinh,
in ra gidy hoic luu giir trong cac 6 dia. De danh gia tinh nang va chat luong
Clia cac may nay, ta thudng can ctr vao toe o xu 1y dit liéu, dung lugng bo
nhé, 6 dia, chat lwvong man hinh, may in v.v...

b.  May tinh la bg xi Iy sé: Doi véi cac may tinh nay, thoi gian
danh cho xu ly di liéu rat nho, con thoi gian dé tinh toan, xir Iy cac sb liéu lai
v cling 16n. Cac may tinh loai nay duoc sir dung cha yéu trong cac co quan
du bao, nhu du bao khi tuong, thuy van, trong tinh toan quy dao bay cua tén
ltra, may bay, tau thuy, v.v... hay trong cac phong nghién ctru khoa hoc.
Nhitng may tinh loai nay thong thuong thuc hién nhitng chuong trinh tinh
toan khong 15, nén chung dugc trang bi cdc CPU rat manh va cac thiét bi
ngoai Vi, bd nhé ngoai rat 16n. B6 1a nhiing siéu may tinh (Supercomputer).

C. May tinh do lwong va diéu khién: Su phat trién nhanh chéng
cua cac hé théng mdy tinh da tao ra nhing ung dung lon lao trong cac hé
théng do ludng va diéu khién tu dong. Pbi voi cac ung dung thong thuong
nhu trong cac dung cu gia dung, tir Tivi, diéu hod nhiét do, may giit v.v... D6
la nhitng may tinh nho duoc ché tao dudi dang mot vi mach (Single-Chip
Microcomputer). Tuy nhién, ciing can phai tinh dén nhiing may tinh nay trong
cac thiét bi hién dai va phic tap nhu trong cac hé thong tu dong lai may bay
(Autopilot), tau thuy, tén Itra..

d. Cin cwr vao tmh nang ky thugt va cac chi tiéu vé kich thwéc:
Céc mdy tinh con duoc chia ra thanh may tinh Ion dé giai cac bai toan cuc I6n
Vai toe do rat nhanh, may tinh nhé st dung trong gia dinh, trong trudng hoc
hay céc tinh toan thong dung, diéu khién cac qua trinh cdng nghé vira va nho.

Ciing can nhdc dén ¢ day mét sy khac biét giiza hai khai niém hé Vi xi
Iy va mdy vi tinh: cdc mdy vi tinh luén luén dwoc trang bi mét phan mém co
ban 14 Hé diéu hanh, vi du: MS-DOS hay cac phién ban diéu hanh da nhiém
(MS-WINDOWS cuia hdng phan mém Microsoft, hogc cac hé diéu hanh cua
cac hang khac...) va cdc chiong trinh hay phdan mém ing dung, trong khi cac
hé Vi xi Iy chi can trang bi mét chuwong trinh Monitor (chwong trinh gidm
sat) don gidan duoc ghi trong bg nhg ROM.
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CAU HOI ON TAP CHUONG 1.

1. Tai sao hé dém nhi phan lai dugc chon dé biéu dién théng tin trong may
tinh s6?

2. Trinh bay phuong phap chuyén doi mot s6 thyc dau phay dong trong hé
dém thap phan sang hé dém nhi phan.

3. Trinh bay mét sé chuan dugc s dung dé biéu dién thong tin sé va
thong tin khong sé trong cac hé vi xir Iy.

4. Chuan IEEE 754 biéu dién mot s6 thuc chinh x4c don va sb thuc chinh
xac kép.

5. Dang mo rong caa chuan IEEE 754 biéu dién so thuc.

6. Chuyén ddi sb -46,725 sang cach biéu dién sb thuc chinh x4c don theo
chuan IEEE 754.

7. Phéat biéu ban chat vat 1y caa biéu dién thdng tin trong hé Vi xt ly, cho
vi du cu thé.

8. Trinh bay céc nguyén tac thuc hién 4 phép tinh s6 hoc trén céac dir liéu
nhi phan dang dau phay tinh, va dau phay dong.

9. So d6 céu trac co ban cia mot hé Vi xir ly, té chic va chic ning cac
thanh ghi trong hé Vi xtu ly.
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CHUONGIl. CACBONVIVI XU LY TRUNG TAM
(CPU = Central Processing Unit)

Vi hdu hét cac may vi tinh dang dwoc s dung & Viét nam déu duwoc
xay dung trén co s& cla céc chip x& ly cGa hang Intel®, nén tai liéu
nay cling gi¢i han sy trinh bay trong khuc“)r] khé céc trung tam vi XU
ly cua hang nay. Cac dc gia co thé tim hiéu thém ve cac trung tam
vi xt ly cda cac hang khac nhw Motorola, AMD,...& mgt so tai liéu
tham khao liét ké & phan cudi giao trinh. )

Khi CPU duoc ché tao tir mot mach vi dién tir c6 d6 tich hop rat cao thi
né duogc goi la bo Vi xtr ly (P — Microprocessor). Trong qua trinh phat trién,
hang Intl® da cho ra doi nhiéu thé hé pP tir don gian dén phuc tap, tir thong
dung den chuyén dung. Tinh phat huy va ké thtra luén dugc coi trong trong
qué trinh nay, vi vay, cac chuong trinh rng dung chuan phan I6n cé thé thuc
hién duoc trén bat ky may vi tinh dugc xay dung tir thé hé uP nao.

II.L1 Trung tam Vi xe ly pP8085

INTA RST6.5 TRAP SID SOD
INTR TRSTS.S lRST7.5 l l I
Interrupt Control Serial I/O Control

—
i | 8-BIT Internal data BUS < I

S A ~ /\
I - U ll >
Accumulator Temp.Reg Inst. Reg B C
®) ®) Flag (5) ®) Reg. (8) | Reg. (8)
Flip-Flop| D E
l | Reg. (8) | Reg. (8)
; H L
Instruction
Decoder Reg. (8) | Reg. (8)
Arithme {— And Stack Pointer
_tic Machine (16)
nd Cycle Program Counter
Logic Encoding (16)
Unit
Increment/Decrement

—> 15V Address Latch(16)
» GND

Timing and Control

X CLK Address Data/}dgr
X2 GEN CONTROL  STATUS DMA
— Buffer (8) Buffer ( 8)
l READYl l l l 1 1 HOLDlRESET INl Ass — Ag AD, — ADg
N WE v Address Address/Data
CLKOUT RD WR ALE So S:I0/M  HLDA RSOUT BUS BUS

Hinh Il.1a) So do khoi cdu tric 1P8085
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Hinh 11.1a) 1a so d6 khéi cau tric caa pP8085, Hinh I1.1b) 1a so dd ndi
chan cua puP8085. Khac voi cac loai pP xuat hién trude d6 nhu uP8008 hay
1P8080, uP8085 cd nhitng budc phat trién cé tinh dot pha nhu sau:

x.[]1 U 40 [Jvec
X, O ] HOLD
RESET [ ] HLDA
out [ ] cLk ouT
sob [ ] RESET IN
sip [ ] READY
TRAP [ J1om
RsT7.5 [ [ 1s;
RsT6.5 [ 1RD
rss5 ] 8085 [HOwr
INTR [ [ ALE
nall CPU [Oso
ADg [ ] A
AD; E :l A1s
AD, [ ] A1z
ADs [] ] A
AD4 E :l An
ADs [ ] Ao
ADs [ 1 A
AD; [ 20 21 [ As
Vss

Hinh I.1b) So dé néi chan cua 1P8085

1. Co ciu ngat theo nhiéu mirc khac nhau dugc hinh thanh qua mot
khoi dieu khién ngat, tao ra mot vector ngat tranh dugC su chg‘zn
nh@u do Iénh RET N trén BQS dfr Iiéu.qu’n h,iéu nhan biét yéu cau
ngat INTA duoc tao boi khoi diéu khién ngat, chir khong phai tir
mach phu 8228 nhu ¢ uP8080.

2. Cac tin hi¢u diéu khién ghi/doc WR va RD dugc tao ra tir khoi dinh
thoi va dieu khién chue nang. Cac tin hi¢u INTA, WR va RD duoc
tao ngay trong CPU, chir khdng do mach phu trg bén ngoai.

3. uP8085 cd mach tao xung ddng hd dugc tich hop ngay trong CPU.

4. Khéi chuc ning diéu khién vao/ra ndi tiép dugc tich hop ciing cho
phép pP8085 thuc hién cac lénh vao/ra dit liéu ndi tiép ma nhiéu khi
khdng can den su ho trg caa vi mach chuyén dung.

5. Dac biét hon, uP8085 cb hai thanh ghi dém dia chi, d6 la thanh ghi
dém Alg, — Ag va thanh ghi dém AD7—AD0 cho ca dur liéu va dia chi.
Viéc don kénh nhu trén tao dieu kién cho nhitng chan chic nang
khac duogc tao thém, lam tang thém sticc manh cho CPU.
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11.1.1 C4c nhom tin hiéu trong pP8085

Ag— Ais. Nhom tin hiéu ra: 8 bit cao cua dia chi, cadc chan nay la cac
chan dugc ndi véi bén ngoai qua mach 3 trang thai. CAc phan tir 3 trang thai
s& dugc dat ¢ trang thai high-Z (con goi 1a trang thai khéng két ni) trong cac
trrong hop mot trong cac tin hiéu HOLD hay HALT la tich cuc.

AD, — AD;. Nhém tin hiéu don kénh cho céc tin hiéu dia chi va tin
hiéu dir liéu theo chia sé thoi gian, 3 trang thai. O giai doan dau cua chu ky
may, T, cta My, s& 1a byte thap cua 16 bit dia chi tir Agdén A,.

ALE (Address Latch Enable). Tin hiéu ra qua mach 3 trang thai.
Puoc sir dung dé chét byte thap cua tin hiéu dia chi (Ag— A). Tin hiéu nay
duoc tao ra trong giai doan dau tién caa chu ky may, T, cua M, va ciing duoc
dung dé chdt cac tin hiéu trang thai Sy va S, khi can thiét.

So, S; (Data BUS Status). La céc tin hiéu chi trang thai cua cac chan
thuoc BUS dir lidu trong mdi chu ky may. T hop cua hai tin hiéu nay ciing
cho biét trang thai cia CPU nhu sau:

S; Sp Trang thai hoat dong cua BUS dir liéu

0 O Trangthai HALT

0 1 CPU dang thuc hién thao tic WRITE

1 0 CPU dang thuc hién thao tac READ

1 1 CPU dang thyuc hién thao tac nhan Iénh (Instruction Fetch)

RD (Read). Chan ra 3 trang thai. Nam trong nhom tin hiéu diéu khién.
Tin hiéu tich cuc khi CPU tién hanh doc di liéu tir bd nhd hodc tir thiét bi
ngoai vi. Trong ché 46 HALT hoic DMA, chan ra nay ¢ trang thai high-Z.

WR (Write). Chan ra 3 trang thai. Nam trong nhém tin hiéu diéu
khién. Tin hiéu tich cuc khi CPU tién hanh ghi di liéu vao bo nhé hodc dua
dix liéu ra thiét bi ngoai vi. Trong cac ché d6 HALT hoic DMA, chan ra nay ¢
trang théi high-Z.

IO/M. Trang thai logic cua dau ra ndy cho biét CPU dang 1am viéc V6i
thiét bi ngoai vi hay véi bo nhd. Néu 1a logic “1”, CPU dang truy cap thiét bi
vao/ra, C(‘an néu 1a “0”, CPU dang truy cap bd nho. Két hop Vvéi hai dau raRD
va WR d¢€ tao ra céc tin hiéu /OR, /OW, MEMR, va MEMW trong truong
hop st dung dia chi tach biét déi véi thiét bi vao/ra. Nam trong nhém tin hiéu
diéu khién, IO/M ciing 1a dau ra 3 trang thai.

Interrupts. uP8085 ¢ ngit da mirc. C6 5 chan ngat tat ca: (INTR,
RST5.5, RST6.5, RST7.5 va TRAP). Ngoai chén ngat khéng che
duoc 1a TRAP, cic chan khac déu c6 thé che hoac khdng che nhd 1ap trinh
phan mém.
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- INTR: Chan nhan yéu ciu ngat tir bén ngoai, duoc dap tng
theo nguyén tic polling hoic vectoring théng qua Iénh RST

- CA&c yBu cqu ngdt RST: Co 3 dau vao yéu cau ngat voi cac
muc uu tién khac nhau la RST7.5, RST6.5 va RST5.5. Khi
yéu Ccau ngat xuat hién tai cac chan nay, CPU tu dong chuyén
dén céc vector ngat tuong ung. Cu thé nhu sau:

= RST5.5 la mic wu tién thap nhat, phan tng theo
muc dién ap trén chan yéu cau ngat, dia chi vector
ngit nay nam & 6 nhé co dia chi 2C,.
= RST6.5: Ngit wu tién thap tha 2, phan tng theo
muc dién &p trén chan yéu cau ngat, dia chi vector
ngit ndy nam & 6 nhé 34y,
= RST7.5: Mirc uu tién cao nhat. Phan ung theo sudn
lén cua xung yéu cau ngat. Suon lén cta xung nay
tac dong Ién mot Flip-Flop, mach nay gitr lai yéu
cau ngit cho dén khi duogc xo04 nho tin hiéu nhan
biét yéu cau ngat Acknowledge. Dia chi cua vector
ngit nay nam & 6 nhé 3Cy
- TRAP: La chan nhan yéu cau ngat khong che dugc (di nhién
la n6 c6 mirc vu tién cao nhat). Dia chi cua vector ngat nay ¢
0 nhé 244,

INTA. Tin hiéu ra nhan biét yéu cau ngit tai chan INTR. Cac yéu cau
ngit RST5.5, RST6.5, RST7.5 va TRAP khong tac dong dén INTA.

HOLD. Trang thai loglc “1” ¢ chan nay la yéu cau cua thao tic DMA.
Céc dau ra RD, WR, 10/M va ALE s& dugc dua vé trang théi high-Z.

HLDA. Tin hiéu nhan biét yéu cau HOLD.

RESET IN. Logic thap “0” & dau vao cta chan nay yéu cau tai khoi
dong hé, Vi xt ly. Do tac dong cua tin hiéu RESET IN tich cuc, gié} tri cua
thanh deém chuong trinh PC s& dugc nap lai la 0000,. Cac mat na ngat va tin
hiéu HLDA cling duoc tai thiet 1ap ve gia tri mac dinh.

RESET OUT. Dau ranhan biét h¢ Vi xir Iy duoc tai khéi dong. Dung
tin hiéu nay dé tai khoi dong toan bo hé thong.

~ READY. Logic“1”¢ dau vao nay thong bao trang thai san sang cung
cap dix liéu cho CPU hoac nhan dir liéu tir CPU cua cac thiét bi ngoai vi.

SID (Serial Input Data). La cong vao cua dit ligu noi tiep cua hé Vi
xt ly. Bit hién dién tai cong nay dugc doc vao CPU nho 1énh RIM, bit sé
dugc dua vao bit cao cua Acc (MSB).
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SOD (Serial Output Data). Bit cao (MSB) cua Acc dugc truyén ra
ngoai chan nay khi st dung lIénh SIM.

X1, Xz. LG noi thach anh hogc mdt mach dao dong dé tao xung nhip
cho CPU. Co thé sir dung thach anh c6 tan s6 dao dong trong khoang tir 0.5
den 3MHz.

CLK. Pau ra cia xung nhip, c6 thé 1am xung nhip cho cac thanh phan
chirc nang khac trong hé Vi xur ly.

Vee, Vss.  Li ndi nguodn +5V va GND cho pP8085. Ciing can nhic lai
rang, uP8085 chi can mot nguon nudi duy nhat 1a +5V, kha ning cung cap
dong cua nguon can dugc thict ké tuy theo nhu cau cua toan hé Vi xu ly.

11.1.2 Khéai niém va ban chét vat ly caa cac BUS trong hé Vi xtr ly

Hoat dong caa mot hé Vi xir Iy thuc chét 12 viéc trao ddi va xir ly cac
gia tri nhi phan gitra c4c thanh phan, cac khéi va cac mach vi dién tir trong
toan bo hé théng. Nhu da biét, cac gié tri nhi phan (hodc “0” hodc “17) duogc
thé hién qua muc dién ap so voi mot chuan nhat dinh. Gia tri “0” tuong ung
voi mirc dién ap thap (tr OV dén +0,8V) va gié tri “1” twong Gng V&i mac
dién &p tir khoang +3V dén +5V. Dé biéu dién mét sb liéu nhi phan, cac phan
tor mang thong tin dugc lién két ké nhau theo nhom (vi du 1byte 1a 8 bits). Dé
dam nhan cong viéc di chuyén cac dix liéu nay trong toan bo hé théng, cé céc
duong day truyén dan dién chuyén dung dugc ghép song song thanh hé théng,
mdi day truyén dan danh riéng cho 1 bit. Tap cac duong truyén dan danh
riéng cho céc tin hiéu c6 cing chic danh (di liéu, dia chi, diéu khién) duoc
goi la BUS. Nhu vay, trong mot hé Vi xu ly, co ba loai BUS: BUS dur liéu,
BUS dia chi va BUS diéu khién. Cac BUS nay hop lai thanh BUS hé théng.

Tur khéi niém trén, d& dang suy ra ban chat vat ly caa cac BUS trong
mot hé Vi xar Iy: Do 1a cac dwong truyén dan dién, c6 thé dudi cac dang cép
nhiéu sgi, dwong dan trong cac bang mach in v.v... Kha ning va chét luong
dan dién caa cac duong truyén dan nay déng vai trd quan trong va quyét dinh
dbi vai hoat dong ciia mot hé Vi xir Iy. Puong truyén dan kém, tré khang cao
c6 thé gay ra sy suy giam cua tin hiéu dién dan dén cac hién twong mat mat
hozc sai dir lidu, rat nguy hiém.

BUS la dwerng dan dién nodi bd ma theo dé cac tin hiéu dwoc truyén tor
bd phan nay dén cac bo phan khéac trong hé Vi xr ly. C6 3 loai BUS
trong mét hé Vi x& ly cling nhw trong may tinh PC:
= BUS di¥ liéu truyén dir liéu theo hai chiéu gitra bé nhé va trung
tam Vi xt ly, gidia cac thiét bi ngoai vi va Trung tam Vi x& ly
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= BUS dija chi truyén dan céc tin hiéu xac dinh vi tri nhé trong bo

nhé&, hodc mét thiét bi ngoai vi

= BUS diéu khién truyén céc tin hiéu diéu khién dén céac bd phan

ho&c céac thanh phan chirc ndng can dwoc diéu khién

Céac BUS duoc xay dwng bang cach sir dung céac khe cém, theo
mot yéu cau rat khat khe déi vai tirng tiép diém. Déi voi cac khe cam,
céc tiép diém twong rng sé dwoc ndi véi nhau bang cac day dan hoac
dweng dan song song trén mach in. Nh& vay, khi dir liéu dwoc truyén
di, tt ca cac bit (8, 16, 32, hay 64) déu dwoc truyén di ddng thei, cung
mét hwéng (truyén dan song song).

Ciing can ndi thém rang, trong may PC, c6 3 loai céu tric BUS
thwong gap 1a ISA (Industrial Standard Architecture) EISA (Enhanced

ISA) va PCI (Peripheral Component Interconnect).

11.1.3 Cac mach 3 trang thai, mach chét va mach khuyéch dai BUS
2 chiéu

Trude tién, cling can nhic lai mot s linh kién dién tr s co ban sir
dung trong may vi tinh. Nho cdng nghé cao, céc linh Kién co d6 tich hop I6n
va rat |6n di ra doi, nhung khong thé khdng nhin lai mot sé mach t6 hop thuc
hién nhitng ham logic co ban nhat.

a) Céac cong logic

‘ Ky hiéu cac mach duoc chi ra trén Hinh 11.2, cling biéu thic ham logic
gom: mach dém (bufer), mach dao (NOT), mach va (AND), mach NAND,
mach hogc (OR), mach NOR va mach XOR.

Y-A+B

Hinh 11.2 Mét sé céng Logic thong dung
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Cac loai mach nay thudng duoc sir dung dé tao nén cac mach to hop
logic thyc hién cac chire nang 1ap ma, giai ma, don kénh va phan kénh. Ciing
can luu ¥ rang, mot sé6 mach chic nang nhu giai mam don kénh va phan kénh
da dugc cac hang tich hop dudi dang cac mach MSI. Mot sé mach c6 thé ké
ra nhu mach giai ma 3/8 SN74138, mach don kénh 74151, mach cong, va
mach nhan v.v...

b) Mach 3 trgng thai (Tristate Component)

Trong hé Vi xtr ly, c6 nhiéu khdi chirc ning can thong tin, nhung tai
mot thoi diém, bao gio ciing chi c6 mot khéi dua tin hiéu ra (dix liéu) va mot
s6 han ché cac khdi thu nhan tin hiéu. Thay vi ndi day dan lién két cac khoi
qua tirng doi phan tir mot, cac tin hiéu nay duoc dua 1én BUS. Véi cac cong
logic thong thuong, khdng thé ndi truc tiép ching 1én cing mot dudng day vi
s& xay ra tranh chap BUS vi doan mach. Vi du dau ra caa phan ti A 1a “1”
trong ltc dau ra cua phan ta B 1a “0”. (Hinh I1.3). Cac dau ra cua loai mach
nay déu theo cau trdc pull-up, nghia 13 c¢6 hai transistor duoc ndi ndi tiép voi
nhau (xem hinh v&), emitter cua transistor ndy qua moét diode réi dén dau ra,
dén collector cua transistor kia. Vi hai trang thai logic “1” va “0”, twong tng
s€ la T, mag, T, dong va nguoc lai, T, mé va T, dong. Trén hinh v€ 11.2 hién
tugng nguy hiém xay ra khi 16i ra cua phan tir logic A 1a “17, cac khoa mo
hay déng twong duong viéc transistor thdng bao hoa hay ngat, 16i ra cua phan
tir logic B 1a “0” va hién tuong doan mach xay ra.

Pé tranh hién twong nay, mot loai cong logic goi la cong 3 trang thai
(tri-state gate) duoc su dung cho 16i ra cua céc khéi ndi chung vao BUS. Hinh
11.3a 13 mot phan tir dao dau ra 3 trang thai. Hinh I1.3b 13 so d6 twong duong
cua trang thai high-Z, twong @ng véi trudng hop dau ra bi tach khoi BUS.

Vce

o

o
Output T

L I’ S
Mét day dan ctia BUS GND

DPaura Pull-up cla R . . B o N )
phan t logic Hinh 11.3a Hién twong dodn mach xay ra khi noi hai dau ra pull-up cua

hai phan tiz 18n cing mét dwong day cia BUS
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Nhu vy, dé tranh xung dot trén BUS, cac phan tir c6 dau ra ndi véi
BUS can phai dua qua cong 3 trang thai. Hoat dong caa mach dao ba trang
thai dugc md ta qua bang chan ly sau, trang thai HZ c6 thé coi nhu dau vao
ciia mach duogc tach han khoi dau ra, hay con goi la trang thai khong két noi.

Input | Enable | Output Enable
0 1 HZ
1 1 HZ
0 0 1 Input l/. Output
1 0 0

Bang chan ly
mach 3 trang thai

Hinh 11.3b Phdn ti ddo 3 trang thdi va so dé twong dwong ddu ra cua phdn
tir ¢ trang thai high-impedance (HZ)

¢) Mach chét, thanh ghi:
Mach chét 1a mot mach gom cac phan tir ¢d kha niang lwu giit cac gia tri

“0” hogc “1” ¢ 16i ra. C6 thé dung D Flip-Flop Iam mdt mach chét véi tin
hiéu dé chot dir liéu tai dau ra Q theo bang gia tri chan ly sau:

I =
D CK Q Q

— =y X 0 Q Qn
9 o 1 0 1

1 1 1 0

Hinh 11.4 Mach chét (hay phan ti nhé) D Flip-Flop

Biét rang Q™" = D véi tin hiéu diéu khién 1a sy xuat hién suon duong
cta xung nhip CK. Nhu vay, gié tri logic (0 hodc 1) tai D da dugc chuyén
sang dau ra Q (chét). Néu CK giir nguyén trang thai bang “17, thi trang théi
dau ra Q duogc gitr nguyén. Nhu vay, gia tri logic ciia D di duoc luu gitr 6 Q
(nho).

Ds D, D, Do
CcK :
: A A
CK D CK D CK D CK D
] a 6 o a a
Qs Q2 Q. Qo

Hinh I1.5 Thanh ghi 4 bits
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Thanh ghi (Register) la mot nhém cac mach Flip-Flop duoc ndi song
song v&i nhau, cd thé luu gitt duoc cac s6 liéu nhi phan. Hinh IL5 1a so do
mot thanh ghi luu giit s6 lidu nhi phan 4 bits dugc tao tir 4 phan tir D Flip-
Flop.

Mot s6 liéu nhi phan bt ky tir D3 dén Dg s& duoc chét sang cac 16i ra tir
Q; dén Q, mdi khi c6 mdt suon 1én caa xung nhip CK dugc dua toi 16i vao
xung nhip. Tt nhi phan nay dugc luu gitr ¢ 16i ra cho dén khi c6 dir lisu moi
duoc dua vao 16i D va c6 xuat hién suon Ién cua xung nhip CK.

d) Mach khuyéch dai BUS 2 chiéu

Trén co s¢ cua cac mach 3 trang thai, cic mach khuyéch dai BUS hai
chiéu dugc xay dyng theo nguyén 1y sau:

Hai phan tu 3 trang théai s& dugc ghép nguoc Véi nhau (H|nh 11.6), chan
diéu khién s& dung tin hiéu dao cua tin hiéu doc RD. Khi xuét hién tin hiéu
RD, dit liéu duoc phép di tir Qpsang Dy, nguoc lai, tin hiéu chi duoc phép di
tur Dy sang Qo va cho phép CPU dua tin hiéu ghi dir liéu ra ngoai.

Ghép nbi du sé phan tir cho tat ca cac day dit liéu, ta c6 mach khuyéch
dai BUS hai chiéu. Trong thuc té, mach c6 chirc nang trén da duoc tich hop
theo chuan caa TTL, dwgc ky hiéu 1a 8228 hoic 8288 (Octal BUS
Transceiver).

Do | Qo

Hinh 11.6 Phan tir khuyéch dai BUS hai chiéu

1.1.4 Biéu d6 Timing thwc hién 1énh cta CPU pP8085

Viéc thuc hién mét Iénh trong pP8085 thyc té 1a mot chudi cac thao tac
READ va WRITE. Méi thao tic READ hay WRITE tuong ang véi mot chu
ky may M. Mdi lénh duoc thuc hién qua 1 dén 5 chu ky may. Mdi chu ky may
can tir 3 dén 5 nhip dong hé (hay con goi 1 trang théi T)

O chu ky may thir nhat, CPU thyc hién viéc nhan ma Iénh (Instruction
Code Fetch), con goi la chu ky Opcode Fetch. Theo biéu do thoi gian trén
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hinh 11.8, thay ring viéc thuc hién chu ky méy M; (chu ky nhan Iénh - Opcode
Fetch), CPU gui ra cac tin hiéu 10/M, S; va S (twong ung 0, 1, 1 trén biéu do
thoi gian) xac dinh thao tac caa chu ky.

Ml MZ M3

T T T T T T T T T T

TS NAVAVAVAVAVAVA VAVAWA VA
X:

Ais— Ag _:XPCH (high-order address) (PC+ 1)y x 10 port
(PC +1), 1O port
- _—_——- \Z _{ Vv
o0 [P ()= CR HC
(low-order ~Data From Data Fiom memory Data to memory
address) memory (I/O port address) or peripheral

(Instruction)

e |1 A A A
° L
_ -

Status _:X So S1 (Fetch) X 10 (Read) X 01 (Write) x 11

Memory Read Memory Read Memory Or
My M, Peripheral Write
Ms

Hinh I1.7 Dinh thoi co so cua 1P8085 (Theo tai ligu cia hang Intel)

CPU ciing dong thoi giri 16 bit dia chi ra & chu ky may dau tién, ngay
tir nhip dau tién (Ty) dé xac dinh 6 nh¢ hay thiet bi I/O. Noi dung PC,_ chi ton
tai trong thoi gian 1 nhip nén can phai dugc chot lai nho tin hiéu ALE ¢ mac
cao.

Khi D; — Dy i 6n dinh trén céc day di ligu, CPU gui tin higu RD. Khi
da nhan duoc dir liéu, RD chuyén 1én mac cao dé cam vi tri 6 nhd hay thiét bi
/0.

So lugng chu ky may va trang thai can cho thyc hién mot Iénh la c6
dinh, song so lugng nay khéc nhau doi voi cac Iénh khac nhau, tuy theo do dai
cua tur 1énh (1 byte, 2 bytes, 3 bytes). So luong chu ky may phu thudc vao so
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lan CPU phai lién lac vé&i cac phan tar khac trong hé théng, chi yéu 1a voi cac
chip khéc.

M; Opcode Fetch)

Instruction Code

A — Ag X PCy X UnspeciFied ; :
K D7 - Do k?------?------%----__é___

CLK

AD; - AD, i x PC, ). -
: Py

Hinh 11.8 Biéu do thei gian cua céc tin hiéu trong chu ky
may nhgn Iénh (Opcode Fetch)

RD

11.1.5 Khai niém chu ky BUS

Khoang thoi gian (tinh theo s6 lugng chu ky xung nhip) dé CPU (hoic
don vi lam chu BUS) thyc hién hoan thién mét thao tac di chuyén dix ligu tir
CPU dén bo nhé, dén thiét bi ngoai vi hoac theo chiéu nguoc lai dugc goi la
chu ky BUS.

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

- Giai doan mét: CPU giri dia chi vi trf can truy xuat (6 nhé hoic thiét
bi ngoai vi) 1én BUS dia chi, khoang thoi gian nay dwoc goi la thoi
gian dia chy (address time). Dia chi dich (destination - dia chi cua
mot 6 nhé hay dia chi thanh ghi dit liéu caa thiét bi ngoai vi can truy
xuat) dugc CPU (hoic don vi lam chit BUS) gui 1én BUS dia chi
cung cac tin hiéu xac dinh loai chu ky BUS

- Giai doan hai: CPU kiém tra tin hiéu sin sang (READY) cta don vi
can truy xuat (bd nhé hoac thiét bi ngoai vi) dé thyc hién viéc di
chuyén va chét dix lieu. Khoang thoi gian nay duoc goi 1 thoi gian
dir liéu.

Ton tai 4 loai chu ky BUS co ban:
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Chu ky BUS doc dtx li¢u ttr bo nhé (Memory Read)

Chu ky BUS ghi dir liéu vao bo nhé (Memory Write)
Chu ky BUS doc di liéu tir thiét bi ngoai vi (1/0 Read)
Chu ky BUS ghi dix liéu vao thiét bi ngoai vi (I/O Write)

oo op

Ts . Iz . T T4 . Ts . T

Ais — Ag X PCu ’ X Unspecified

Hinh 1.9 Biéu do thai gian cia cac tin hiéu trong chu ky
BUS doc di liéu ter 6 nho (Memory Read)

Ngoai ra, do sy khac nhau vé van téc, kha niang xir Iy va chuan bi, hoan
thién di liéu, tin hiéu READY chua & mac tich cuc, c4c thao tac di chuyén dir
liéu cia CPU phai tao thém céc trang thai doi (Wait State), do vay cac loali
chu ky BUS c6 d6 dai khac nhau.

11.1.6 Ngat (Interrupt)

Trong thuc té, toc d6 xu ly dir liéu cia CPU cao hon rat nhiéu so Voi
“sur ché bién dir liéu” cua céc thiét bi I/O. Vi vay can tao ra mot co ché vao/ra
hop 1y dé ting hiéu suat 1am viéc cua CPU. Ngat trong hé théng Vi xu Iy
nham muc dich giai quyét su bat hop ly do CPU phai chd doi thiét bi ngoai vi.
Thiét bi ngoai vi chi yéu cau CPU phuc vu viéc nhan hay chuyén giao dix liéu
khi ban than né di sin sang. Dé thuc hién tot yéu ciu nay, co ché phuc vu
ngat 1a hop Iy nhat.

Ngét nghia 12 yéu cau CPU tam thoi dirng cong viéc hién tai dé trao doi
hay xtr ly dit liéu khdng thudc tuan tu ctia chwong trinh dang dugc thuc hién.
Ngat Ia mot hién tugng xuat hién ngau nhién vé phuong dién thoi diém nhung
duoc du doan trudec.

Ngat 1a hién twong mét tin hiéu xuat hién bao voi CPU rang c6 mot
sy kién da xay ra yéu cau CPU phai xtr ly. Qua trinh xt ly cia CPU
sé bi tam thoi dirng lai de thwe hién mét thao tac khac phuc vu sw
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kién c6 yéu cau. Khi thao tac nay két thic, qua trinh xi ly vira bi
tam dwng sé duworc tiep tuc. Ban than sy kién thong thwdng la yéu
cau phuc vu trao doi di¥ liéu cuta thiét bi ngoai vi doi véi CPU.
Trong thuc té, ngat duoc s dung chu yéu khi cac thiét bi ngoai vi
(thuwong rat cham so vai toc do xir ly caa CPU) can trao doi thong tin véi
CPU.

Khi can trao ddi thong tin, thiét bi ngoai vi gui tin hiéu yéu cdu ngat
(Interrupt Request) téi CPU. CPU sé& thuc hién nét 1énh hién tai va tra loi
bang tin hiéu nhdn biét yéu cau ngdt (INTA). Chuong trinh chinh lac nay bi
tam ding (ngit) va CPU chuyén sang thuc hién chwong trinh con phuc Vu
ngat tic 1a chuong trinh con trao doi thdng tin voi thiét bi ngoai vi yéu Cau
ngit. Sau khi xong céng viéc phuc vu ngat, CPU quay Vé thuc hién tiép
chuong trinh chinh ké tir 1énh tiép theo sau khi bi ngat.

Céc tin hiéu yéu cau Churong trinh chinh
phuc vu ngat tir mot thiét
bi ngoai vi bat ky duoc
gui t6i chan nhan yéu cau
ngit cua CPU cd thé théng
qua mot khoi diéu khien

[}
| Chuwong trinh
E
[}
]
:
]
ngat Tuy theo ngu’OI lap Thoi diém bingat— 3.
i
[}
[}
]
]
]

con phuc vu ngét

trinh ma yéu cau ngat do
¢6 dugc chuyén téi CPU
hay khong. Trong truong
hop Y&u cau ngat dugc gui v
toi CPU, xu ly cia CPU
gom cac budc sau:

Hinh 11.10 Qué trinh phuc vu ngat

1. Thuc hién nét lénh dang dugc xir ly

2. Phét tin hieu nhan biét yéu cau ngat giri cho thiét bi yéu cau phuc vu
ngat qua chan INTA

3. Cét cac co trang thai hién tai vao ngan xép

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

5. Ct dia chi Iénh tiep theo trong tuan ty chuong trinh dang thuc hign
vao ngan xep

6. LAy dia chi cua chuong trinh con phuc vu ngét trong bang vector
ngat

7. Thuc hién chuong trinh con phuc vu ngat.
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11.1.7 Truy nhap trwc tiép bd nh& (Direct Memory Access — DMA)

Trong nhiéu truong hop, xay ra hién tuong phai chuyén mot khéi dir
lieu tur thiét bi ngoai vi vao mét viing nhé hodc nguoc lai. V6i phuong phap
vao/ra bang chuong trinh, dit liéu ndo ciing phai di qua CPU, do vay lam
cham téc do trao doi dit liéu. Bé khac phuc tinh trang nay, ta ding phuong
phap trao d6i dit liéu gitta mét ving nhé véi thiét bi ngoai vi mot cach truc
tiép khong thong qua CPU, d6 1a phwong phap truy nhdp truc tiép b nho
(DMA). Trong phuong phap nay, CPU giao quyén diéu khién BUS dir liéu
cho mot chip dién tir chuyén dung goi la chip DMAC (DMA Controller).
Chip DMAC tu tao ra dia chi, tao cac tin hiéu diéu khién viéc ghi/doc bd nhd,
dém s tir dit liu d3 duoc ghi vao hoic doc tir bo nhé va sé thdng béo cho
CPU khi d3 thuc hién xong viéc trao d6i dit liéu véi bd nhd. Qua trinh duoc
thuc hién hoan toan bang phan cang, truc tiép gitta thiét bi vao/ra va bo nho
nén téc do trao ddi thdng tin tuong dbi nhanh. CPU khong can nhan lénh, giai
ma Iénh va thuc hién céc Iénh di chuyén di liéu.

V. BUS dia chi
A BUS di liéu ||
- - s
CPU u
v v v
Thiét bj .
l 110 Bo
nhé&
DMAC
HOLD e HRO DRO[* DRO
HLDA M HACK DACK » DACK
- -
’ v v

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

Hinh I1. 11 M6 ta cac tin hiéu diéu khién trong qua trinh DMA

Khi ¢ yéu cau trao doi dit ligu theo DMA, thiét bi ngoai vi giri tin hiéu
yéu cau DRQ téi chip DMAC, chip nay gui tin hi¢u yéu cau treo HRQ toi
chan HOLD cua CPU. Néu yéu cau duoc chap nhan, CPU s& giri xung ghi
nhan HLDA t4i chan HACK cua chip DMAC va tu treo cac BUS, cho phép
DMAC s dung BUS. DMAC gui tin hiéu DACK tgi thiét bi ngoai vi cho
phép thiét bj nay thuc hién viéc trao ddi dir liéu. Két thiic qua trinh trao d6i dix
liéu, chip DMAC chuyén trang théai cua tin hiéu HRQ vé mirc thap dé thdng
béao cho CPU.
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11.1.8 Vi chwong trinh (MicroProgram) va tap lénh caa uP8085

a)  Pon vi diéu khiéen CU — Control Unit
CU - Control Unit 1a don vi diéu khién, diéu phdi moi hoat déng cua
cac bo phan chirc nang trong CPU thong qua Control BUS. C6 thé coi CU la
khéi dich 1énh caa CPU, nd tao ra cac tin hiéu twong tmg lam dau vao cho
Controller Unit @é diéu khién hoat dong cua céc khéi chirc ning. Cac tin hiéu
do CU tao ra c6 thé phan thanh 2 loai: Tin hiéu dinh thoi va tin hiéu diéu hanh
hoat dong cua CPU. Céac tin hiéu dinh thoi do CU tao ra xac dinh trang thai
cua CPU lam viéc:
—  DPang ¢ ché dg doc dir liéu vao (Input mode)
—  Pang dua dir liéu ra (Output mode)
—  DPang bdt dau mét hoat tac khac (Beginning another operation).
CA4c tin hiéu trang thai caa CPU xac dinh CPU dang:
—  Doc dir liu tur bo nho (Memory Read)
—  Ghidz liéu vao bg nho (Memory Write)
—  Nhdan lénh (Instruction Fetch)
From MBR

D O D O D O D Q D O D O D
c ol cC o c ol c oL c oL Jc o c
il [ [ [ [ [ [
clockk- """ 1"~ ~"~"""1" """~~~ """~ """~
[ | IR | IR [ | IR L] IFIR [ | IR [} IR L]
Decode
= ==+ |g4==2 Enable
F [ Signal
. (Lo
x ] n " n n e | 1
L ~~—__! to
Enable)
N Z5 i am 14 Detects Instruction
Hinh 11.12 Mach phét hi¢n Iénh MOVE B INTOA (010001 MOVE B INTO A

—  Doc dir lidu tir thiét bi ngogi vi (1/0 Read)
—  Dua dir liéu ra thiét bj ngoai vi (1/0 Write)
Ciing c6 thé ¢ nhiing thao tac khong dugc néu & day, nhung chi cac thao tac
trén 1a quan trong nhat.
Can hiéu rang mach Controller Logic tao céc tin hiéu diéu khién dua vao
cac tin hiéu trang thai cua CPU va tin hiéu dinh thoi, c6 nghia 1a tao tin hiéu
gi va vao thoi diém nao.
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Pé hiéu duogc kién trdc khdi CU, hay tim 1oi giai dap cho cau hoi: Sau khi
nhdn lénh, CPU lam sao “biét” phai thuc hién nhing thao tac nao dé thuc
hién 1énh?

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

Truéc hét, 1énh phai duoc gigi ma. Mot mach AND c6 thé sir dung dé tao
ra tin hiéu nhan biét 1énh (Hinh 11.12). Pau vao caa mach AND nay dugc ndi
Vai cac dau ra cua thanh ghi lénh. Dau ra caa cac phan tir trong thanh ghi Iénh
xac nhan su hién dién caa Iénh MOVE B TO A theo cbng thirc

(MOVE B TO A) = IR;.IRs.IRs. IR4.IR3.IR,. IR 1. IR,
trong d6 IR, 1a dau ra cua cac Flip-Flop twong tng véi cac gia tri nhi phan cua
ma I1énh MOVE B TO A. Mach AND nhan biét mi 1énh dugc goi 1a mach giai
ma lénh. Nhu vay, néu CPU st dung 8 bit dé ma hoa céc 1énh, c6 thé cd 256
lénh, va mach giai md lénh ciing s& can dén 256 mach AND tuong tu, tuy
nhién dau vao cia mdi mach 1a mét té hop duy nhat trong 256 t6 hop c6 thé.

L I pe— _——— e === —— _——— e = ——— - L I pe—

Giai ma Iénh

Nhén biét Iénh 1 Nhan biét I1énh 2 o o o Nhan biét Iénh N

Hinh 11.13 Nhdn biét cac Iénh tir té hop ma nh; phan

Dé thuc hién Iénh, khéi diéu khién CU xuc tién moi thao tac ngay bén
trong CPU bang céch tao ra cac tin hiéu diéu khién va cac xung nhip dé dinh
thai cho cac khéi chice nang thuc hién cac thao tac.

Sau khi nhan tin hiéu tir khéi giai ma lénh (Instruction Decoder), CU sé&
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 lap
hé thong duong truyén thdng suét gitra hai thanh ghi B va A. tiép theo CU sé&
tao cac tin hiéu twong tmg dé viéc truyén dir liéu giira hai thanh ghi dugc thuc
hién.

Tiép theo, CU diéu khién thanh dém chuong trinh PC ting 1én 1 dé
nhan tiép 1énh tir bo nhd. Vi CU ¢6 nhiém vy giam sat va diéu khién moi thao
tac cua cac thanh phan chic niang trong CPU, nén cac day diéu khién phai
duoc ndi tryc tiép tir CU t6i moi khoi chirc ning trong CPU nhu trén hinh

47
Nguyén Trung Péng - Vién Cong nghé Théng tin — Tel 098 341 0866



Gi&o trinh Ky thudt vi xuz ly

I1.13a. Ciing can nhan thuc rang, lénh dugc CPU lay tir bo nhe. Trong thuyc té,
dir liéu d€ xur Iy cling co6 the xuat phat tir b nhd, va cac thanh ghi ciing c6 thé
duogc chon bat ky ngoai trir thanh ghi 1€nh IR va thanh dém chuong trinh PC.

INTERNAL DATA BUS

]
‘ lL Tin hiéu
IR

4 I'L

> P chon > < »l C e
A r Y « thanhghi | = B |«
ll A A
IR
Decode T | Rev D < > D E
Select -

A

] ;
Tin hiéu diéu kh@/

tr khdi CU

®
y Y

cr >»
A
Y

MAR

4

ADDRESS BUS

\ 4

Hinhll.14a) M6 td kién tric ciia CU

Nhu vay, lai can thém mot thanh ghi lién lac voi BUS dit liéu ¢ nhiém
vu truy nhap duoc vao bo nhé. Thanh ghi nay lam trung gian gitta BUS dir
liéu bén ngoai va cac thanh ghi da nang khac, va né dugc lién lac véi nhau
thdng qua BUS dir liéu noi bo (Internal Data BUS) - mot BUS ma cac thanh
ghi duoc truy xuat tryc tiép. CU phai 1am nhiém vu xac dinh thanh ghi nao
duoc truy xuat qua BUS dix lidu noi bo tai thoi diém d6. Ciling vi BUS dit liéu
noi bo cua CPU truy xuat dén BUS dir liéu hé théng, nén can phai c6 mot
cach thirc dé hogc cach ly ching khi can thiét, hoac cho phép ghép ndi, nén
can thiét phai c6 thém thanh ghi dém di liéu hai chiéu. Va nhu vay, CU phai
lam nhiém vu diéu khién huéng di chuyén cua dit liéu khi di qua thanh ghi
dém (xem hinh 11.14b).

b) Vi chuwong trinh

Gia thiét rang 16i ra cua khdi gidi ma 1énh va tao cac tin hiéu diéu khién
phai tao ra 12 tin hiéu tai cac cra G;— Gy,, 2 tin hiéu diéu khién bo nho va 5
tin hiéu xung nhip kich hoat cic thanh ghi PC (thanh d¢ém chuong trinh),
MAR (thanh ghi dém dia chi, MBR (thanh ghi dém bo nhé), DO (thanh ghi
dir liéu) va IR (thanh ghi Iénh) dé diéu khién qua trinh nhan va thuc hién lénh
ADD. Céc tin hiéu nay duoc gui t6i dé diéu khién hoat dong cua cac thanh
phan khac nhau trong CPU. Mét chu trinh thuc hién Iénh trén s& duoc thi
hanh.
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Thuc té trong CPU ciia may tinh ¢6 tir 64 dén hon 200 cac tin hiéu diéu
khién nhu thé. Su khac nhau quan trong giira cac 1énh va vi 1énh 13 ¢ chd vi
lénh ¢6 nhiéu truong hon. Tam budc trong bang trén 1a mot vi chuwong trinh
dich mét giai doan nhan I1énh (OPCODE FETCH) duoc thuc thi sau Iénh cong
ADD. Nhu vay mdt Iénh dugc dich thanh mot chudi céc vi Iénh, hay noi cach
khac, moi ma lénh ¢6 mot vi chuong trinh.

SYSTEM DATA BUS

| |

Pém BUS di¥ liéu hai chiéu (MBR)

Tin hiéu
chon
thanh gh,

Y

Regi-
ster E le
Select
A
G |«

Tin hiéu diéu kh@/ L H
[in hig PC(16 Memory Address
to khoi CU (16) Buffer (MAR)

Hinhll. 14b) M@ td kién tric cia CU 1

ADDRESS BUS

Pidu ) o
] Céc tin hiéu didu khién cira Khién bo Céc xung nhip kich hoat

S(? nhé thanh ghi
1 |1 0 0 0 0 0 0 0 0 0 0 0|0 x|]0o 1 o0 o0 o0
2 /o 1. 0 0 0 0 00O 0O 0O 0 0]0O x |1 0 0 0 o0
3 /o0 o o 0o 0 1 0 0 0O O 1 0]1 1/0 0o 1 0 o0
4 lo oo o 0o 0o 1 00 0 O O0]O x |0 0 ©0 0 1
5 /0 o 1 0 0 0 0 OO O O O]O x |0 1 0 0 O
6 /O o 0o 0 0 1 0 00 0O 1 01 1/0 o0 1 0 0
7 /o o o 0 0 0 1 00O 1 0O O0]0O x |0 0O 0O 0 O
8 /o o o 0 0O 0O 0O OO 0O O 1/0 x |0 0O 0 1 0

C6 thé thay rang, khoi gidi ma Iénh va tgo cac tin hiéu diéu khién:

+ “Biét” phai thuc hién lénh “nhu thé nao”, mot khi lénh tir IR
(Instruction Register) dugc chuyeén toi.
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+ Giai quyét viéc thuc hién mét Iénh bang cach diéu khién cac khéi
chirc nang lién quan thuc hién cac phan viéc.

Tir cach nhin nhan trén, d& dang nhan ra rang khdi giai ma Iénh va tao
cac tin hiéu diéu khién 1a bo ndo thyc thu caa CPU. C6 thé coi khéi nay la
mot may tinh dic dung (Special-purpose Computer™) bén trong CPU. N6 14
hat nhan co ban nhit danh riéng cho viéc thuc hién mot 1énh. Dé thiét ké va
xay dung dugc khdi ndy, can phai c6 mot “chuong trinh” (program ) that
chi tiét. Chuong trinh dung dé xay dung nén khéi nay can phai ¢ nhitng tha
tuc tuyét déi chinh xac nham muc dich thyc hién céc Iénh.

~ Chuong trinh d6 dugc goi la Vi chuong trinh (MicroProgram) va dugc
ché tao nhu 1la mot phan tich hop cimg bén trong CPU, ngudoi 1ap trinh khéng
thé thay thé cling nhu khong thé truy nhap vao duoc.
DPéi v&i cac loai uP dang bit-slice microprocessor, Vi chwong
trinh hoan toan do ngui str dung xay dwng.

b) Tdp lénh cua 1P8085

Tap Iénh cua uP8085 co the chia thanh nhicu nhém Iénh nhoé tuy theo
tung cach tiép can. Theo phuong thuc xu ly va két qua caa viéc xi ly dir lidu,
cac Iénh trong tap Iénh dugc chia thanh 4 nhom chinh:

1. Nhém Iénh chuyén dix liéu: cac Iénh trong nhém nay thuc hién
viéc di chuyén dir liéu gitra c&c thanh ghi vai nhau, gitra thanh
ghi véi bd nhé va nguoc lai, cac 1énh vao/ra dit liéu v.v...

2. Nhom lénh sé hoc va logic: cac Iénh trong nhém nay thuc hién
cac phép tinh sé hoc co ban 1a cong va trir 2 toan hang, cac lénh
tang giam, hay so sanh noi dung thanh ghi, cac phép tinh logic
trong sé soc nhi phan, cac phép dich trai, phai dir liéu trong thanh
ghi, Iénh quay vong trai phai v.v...

3. Nhom Iénh diéu khién: Bao gom cac nhdm Iénh r& nhanh cé diéu
kién va khong dicu kién, c&c 1énh goi chuong trinh con

4. Nhom lénh dic biét: Nhém lénh dic biét bao gom cac 1énh lay bu
1 cuaa s liu trong noi dung thanh ghi, 1énh thiét 1ap va xoa cac
co, 1énh hiéu chinh thap phan mot so liéu Hexa va Iénh vao/ra di
lidu nai tiép.

(*) Thugt ngi# do hang Intel si dung trong tai liéu géc
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11.1.9 Vai nét vé 1ap trinh cho 8085

Phat trien phan mém (lap trinh) va céc k¥ thuat lién quan dong vai tro
quan trong bac nhat trong cac tng dung tir don gian dén phuc tap cua cac hé
Vi xtr Iy va may vi tinh. B4i véi cac hé Vi xir ly, moi tng dung déu duoc phat
trién nhd vao mot “cong cu” phat trién phan mém hoan chinh: Lap trinh hop
ngit.

Qué trinh phét trién mot chuong trinh (phan mém ¢ng dung) cho mot
hé Vi xir ly, ké tir khi xac dinh nhiém vu can thuc hién cho dén khi chuong
trinh dugc cai dit hoan chinh vao hé théng cé thé chia ra nam budc co ban
sau day:

a) Dt vén dé (xac nhdn vin de) Truéc khi giai quyét van dé, nguoi
lap trinh can xac dinh xem, liéu van dé c6 thé duoc gial quyét nho mét
chuong trinh trong mot hé Vi xu ly hay khong. Phai thay rang khong phai h¢
Vi xtr Iy “van niang” d¢én muac cd thé giai quyét tat ca moi van dé nay sinh
trong thuc tién tham chi @61 khi con lam cho su viéc cang thém phuc tap.

b) Xdc dinh phuong phdp gidi quyet vin dé: Pay chinh 1a budc tim
thuat giai (Algorlthm) tdi vu cho van dé dugc dit ra. Nguoi 1ap trinh phai tlm
va lya chon duoc tir nhiéu giai phap mot giai phap tét nhat, nhung kinh té
nhat dé thuc hién. Khong chi tim giai thuat t6t nhat ma con phai tim ngén ngix
lap trinh ph hop nhat dé giai quyét van dé.

¢) Thuc hign gidi phap: Phuong phap giai quyét vin dé thuong duoc
x&c nhan qua timg buéc theo mét luu dd. Luu d6 1a cach thé hién twong minh
cac budc thuc hién chuong trinh trong hé thong, dong thoi nd gitp nguoi lap
trinh dinh hudng tot khi viét chuong trinh.

d) Viét chwong trinh : Ban than luu do da cho thay rd giai phap giai
quyét van dé theo quan diém lap trinh. Viéc chuyén tir luu do 'sang ngon ngir
chuong trinh 13 budc dé dang hon rat nhiéu so véi cach viét chuong trinh
khong co6 luu do. Pay chi 1a budc cu thé héa luu dd nho tuan tu thuc hién cac
lénh, va 13 budc thuc té hda giai phap thuc hién van dé.

e) Kiém tra va g¢ réi: Sau khi cai dat viéc kiém tra tinh chinh xéc 1a
vO cung quan trong. Nhirng sai sét phai dugc phat hién va hiéu chinh, doi khi
la tir chinh thuat giai. Viéc g& réi chuong trinh tic 1a thyc hién ting budc
chuong trinh, phat hién cac sai st an, hiéu chinh céc sai s6t nay.

Pé thuc hién duoc t:éit cac cac budc trén ngudi 1ap trinh phai cé k¥ thgat
Iap trinh hoan thién dé thiét ké chuong trinh, phai co cac cong cu lap trinh tot.

11.1.10 Hé Iénh cua pP8085
Céc lénh caa uP8085 duoc thong ké trong bang 11.1

o1
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Mnemonic

Instruction Code

D7 De D5 D4 D3 D2 D1 Do

Mb6 ta nhiém vu

MOVE, LOAD, AND STORE

MOV r1,r2 0 |1 |D|D |D |S |S |S [Move Register To Register

MOV M,r 0 (11|11 |0 |S|S |S |Move Register To Memory

MOV r,M 0|1 |D|D|D|1 |1 |0 |[Move Memory To Register

MVIr 0|0 |D|D|D|1 |1 |0 |[Move Immediate Register

MVI M 00|11 |0 |1 |1 |0 |[Movelmmediate Memory

LXI B 0 (0 |0 |0 |0 [0 |0 |1 |Load Immediate Register Pair B & C
LXI D 0 (0 |0 |1 |0 |0 |0 |1 |Load Immediate Register Pair D & E
LXI H 0 (0 |1]|0 |0 |0 |0 |1 |Load Immediate Register PairH & L
STAX B 0|0 |0 |1 |0 |0 |1 |O [Store Aindirect

STAX D 0|0 |0 |0 |1 |0 |1 |0 [Store Aindirect

LDAX B 0|0 |0 |1 [0 |0 |1 |0 |Load A indirect

LDAX D 0|0 |0 |1 |1 |0 |1 |0 |Load A indirect

STA 0|0 |11 |0 |0 |1 |0 [Store Adirect

LDA 0101|1110 |1 |0 |LoadA direct

SHLD 0|0 |1]0 |0 |0 |1 |0 |StoreH & L direct

LHLD 0|0 |1]0 |10 |1 |0 |LoadH & L direct

XCHG 1]1]12 (0|10 |1 |1 |ExchangeD & E, H & L registers
STACK OPS

PUSH B 111 1|0 (0|0 |1 [0 |1 |PushRegisterPairB & C on stack
PUSH D 111 1|0 (1|0 |1 |0 |1 |PushRegister PairD & E on stack
PUSH H 11{1]1 (0|0 |1 |0 |1 |PushRegisterPairH & L on stack
PUSH PSW 1]1]1 (1|0 |1 |0 |1 |PushA ang Flags on stack

POP B 11/1|0 |0 |0 |0 |0 |1 |Pop Register Pair B & C oFF stack
POP D 11]1]0 |1 |0 |0 |0 |1 |Pop Register Pair D & E oFF stack
POP H 11{1|1 (0|0 |0 |0 |1 |Pop Register Pair H & L oFF stack
POP PSW 11]1]1 (110 |0 |0 |1 |PopA ang Flags oFF stack
XTHL 11]1 |1 |0 |0 |0 |1 |1 |Exchange register pairH & L, top oF
SPHL 1{1]1 (1|10 |0 |1 |H&L to stack pointer

LXI SP 0|0 |1]1 |0 |0 |0 |1 |Load immediate stack pointer
INX SP 0 (0|11 |0 |0 |1 |1 |[Increment stack pointer

DCX SP 0 (0|11 |10 |1 |1 |Decrement stack pointer

JUMP

JMP 11]1]0 (0|0 |0 |1 |1 |Jump uncoditional

JC 111101 |1 ]0 |1 |0 |Jump on carry

JNC 111 (0 (1|0 |0 |1 |0 |Jump on nho carry

JZ 11|00 |10 |1 |0 |Jump on zero

INZ 1111]0 (0|0 |0 |1 |0 |Jump on no zero

JP 11111 (1|0 |0 |1 |0 |Jump on positive

JM 11111 (1|10 (1 |0 |Jump on minus

JPE 1{1|12 (0|1 |0 |1 |0 |Jump on parity even

JPO 11/11]1 |0 |0 |0 |1 |0 |Jump on parity odd

PCHL 1111(12 (0|10 |0 |1 |H&Lto programcounter

CALL

CALL 1/1|0 (0|1 |1 |0 |1 |Callunconditional

CC 11011 |1 |0 |0 |Calloncarry

CNC 1/1]0 (1|0 |1 |0 |0 |Callonno carry

Ccz 1100 |1 |1 |0 |0 |Callonzero

CNz 1/1]/0 |0 |0 |1 |0 |0 |Callonno zero

CP 1{1]1 (1|0 |1 |0 |0 |Callon positive

CM 111111 |0 |0 |Callonminus

CPE 1]1]1 (0|1 |1 |0 |0 |Callon parity even

CPO 1/1]1 |0 |0 |1 |0 |0 |Callon patity odd

RETURN

RET 11 ]2 Jo Jo |1 [o Jo [1 |Return
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RC 1]11]0 (1|1 |0 |0 |0 |Returnoncarry

RNC 1]11]0 (1|0 |0 |0 |0 |Returnon no carry

RZ 1]11]0 |0 |1 |0 |0 |0 |Returnonzero

RNZ 11]1]0 |0 |0 |0 |0 |0 |Returnonno zero

RP 1{1]1 (1|0 |0 |0 |0 |Returnon positive

RM 1/1]1 1|1 |0 |0 |0 |Return onminus

RPE 11]1]1 |0 |1 |0 |0 |0 |Returnon parity even

RPO 11{1|12 (0 |0 |0 |0 |0 |Return on patity odd
RESTART

RST 11 |aA]a]A]1]1 |1 [Restart

INPUT/OUTPUT

IN 1110 (1|10 (1 |1 |Input

ouT 11|01 |0 |0 |1 |1 |Output

RIM 0 (0 |1]|0 |0 |0 |0 |0 |Read interrupt mask

SIM 0|0 |1]1 |0 |0 |0 |O |Setinterrupt mask
INCREMENT AND DECREMENT

INRr 0 |0 [D|D|D |1 |0 |1 |Increment register

DCRr 0 |0 [D|D|D |1 |0 |1 |[Decrementregister

INR M 0|0 (1)1 |0 |1 |0 |0 |Increment memory

DCR M 0|0 (1)1 |0 |1 |0 |1 |Decrementmemory

INX B 0 |0 [0 |0 |0 [0 |1 |1 |Increment B&C registers
INX D 0|0 (0|1 |0 |0 |1 |1 |Increment D&E registers
INX H 0|0 |1]0 |0 |0 |1 |1 |IncrementH&L registers
DCX B 0 (0|0 |0 |1 |0 |1 |1 |DecrementB&C registers
DCX D 0|0 (0|1 |1 |0 |1 |1 |IDerementD&E registers
DCXH 0|0 |1]0 |1 |0 |1 |1 |[DecrementH&L registers
ADD

ADD r 110 |0 |0 |0 |S|S |S |Add registerto A

ADCr 1|0 |0 |0 |1 |S |S|S |Add registerto A with carry
ADD M 1/0|0 |0 |0 |1 |1 |0 |Add memoryto A

ADC M 1/0|0 (0|1 |1 |1 |0 |Add memoryto A with carry
ADI 1|10 |0 |0 |1 |1 |0 |Addimmediate to A

ACI 1{1]|0 (0|1 |1 |1 |0 |Addimmediate to A with carry
DAD B 0 (0 |0 |0 |1 |0 |0 |1 |AddB&C to H&L

DAD D 0|0 |0 |1 (1|0 |0 |1 |Add D&E to H&L

DAD H 010 |1 ]0 |1 |0 |0 |1 |AddH&L to H&L

DAD SP 010 |1 ]1 |1 |0 |0 |1 |Add SP to H&L
SUBTRACT

SUBr 1|0 |0 |1 |0 |S |S |S |Subtractregister From A
SBBr 110 |0 |1 |1 |S |S|S |Subtractregister From A with borrow
SUB M 1|0 |0 |1 |0 |1 |1 |0 |Subtract memory From A
SBB M 1]0|0 (1|1 |1 |1 |0 |Subtract memory From A with borrow
Sul 1]1]0 (1|0 |1 |1 |0 |Subtractimmediate From A
SBI 1]1]0 1|1 |1 |1 |0 |Subtractimmediate From A with borrow
LOGICAL

ANAr 110 |1 |0 |0 |S |S |S |And register with A

XRA T 110 |1 |0 |1 |S |S |S |Exclusive OR register with A
ORATr 11011 (1|0 |S|S |S |OR register with A

CMP r 110 (1 (1|1 |S |[S|S |Compare register with A
ANA M 1]0]1 |0 |0 |1 |1 |0 |And memory with A

XRA M 1]0]1 (0|1 |1 |1 |0 |Exclusive memory with A
ORAM 10110 |1 |1 |0 |OR memory with A

CMP M 101111 |1 |0 |Compare memory with A
ANI 1]1]1 |0 |0 |1 |1 |0 |Andimmediate with A

XRI 1]1]1 |0 |1 |1 |1 |0 |Exclusive OR immediate with A
ORI 1|11 1|0 |1 |1 |0 |OR immediate with A

CPI 11111 |1 |1 |0 |Compareimmediate with A
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ROTATE

RLC 0 |0 |0 [0 |0 |1 |1 |1 |Rotate A leFt

RRC 0|0 |0 [0 |1 |1 |1 |1 |Rotate A right

RAL 00 |0 |1 [0 |1 |1 |1 |Rotate A leFtthrough carry
RAR 0|0 |0 |1 |1 |1 |1 |1 |Rotate A rightthrough carry
SPECIALS

CMA 0(0|1]0 |11 |1 |1 |[ComplementA

STC 0|0 |11 |0 |11 |1 |Setcarry

CMC 0011111 |1 |1 |Complementcarry

DAA 0|0 (1|0 |0 |1 |1 |1 |DecimaladjustA
CONTROL

El 1/1]1 (111 |0 |1 |1 |Enableinterrupt

DI 1(1]1 (110 |0 |1 |1 |Disable interrupt

NOP 0 (0 |0 |0 |0 |0 |0 |0 [No-operation

HLT 01111 |11 |0 |Halt

II.L2 Cac trung tam Vi xw ly ho 80x86

11.2.1 M6 ta chan cua pP8086 va cac tin hiéu

GN\p[] ¢ v 40 [Jvee
AD14[] |1 AD15
UP8086 duoc ché AD13[] [ 1 A16/53
tao theo cong nghé HMOS, ﬁgﬁE %21;;::
d(')ng vo CerDIP 40 Ché.n. ADlOI: :|A19/56
La loai Vi xt ly co kha AD9[] ] BRE/S?
nang xir Iy truc tiép dir lieu ﬁggE %g_g/w
8 hoac 16 b‘lt. Ve\tap Iénh, ADSL 8086 1 RG/GT,  (HOLD)
pP8086 hoan toan tuong ADs [ 1RO/GT, (HLDA)
thich véi tap lénh cua ] CPU [Qioek wr
iAPX86/10 va V& phan AD3[ 152 (0/M)
cing, hoan toan tuong QBiE %% E%ﬁ))
thich vai cac mach ngoai vi ADO[] 1 0s0 (ALE)
cia Ccac  trung  tam NM1 [ ] 0s1 (INTA)
8080/8085 cua Intel. INTRL] ] TEST
cLk [ 1 READY
eNo[ 20 21 [ RESET

Hinh 11. 15. So @6 néi chan trung tam Vi xa: ly 8086

UP8086 co thé hoat dong & mét trong hai ché do:

Ché d@¢ MIN: CPU ty tao ra cac tin hiéu diéu khién hoat déng cua BUS (cac
chan tir 24 den 34)

—  Ché dg MAX: CPU chi dura ra céc tin hiéu trang thai, can thém mot
chip dieu khién BUS (BUS controller 8288) va chip nay sé thong

54
Nguyén Trung Péng - Vién Cong nghé Théng tin — Tel 098 341 0866



Gi&o trinh Ky thudt vi xuz ly

dich céc tin higu trang thai thanh céc tin higu diéu khién BUS
twong thich voi cAu tric MULTIBUS™, cach nay dam bao hoat
dong doc so liéu on dinh hon.

Hinh IL 11 1a so d néi chan caa pP8086
+ AD15- ADO0: BUS don kénh dit liéu va dia chi 16 bits

+ Al19 - A16/S6 — S3: 4 bits dia chi cao hoac 4 tin hiéu trang théi
hoat dong hién tai caa CPU
S4 S3  Thanh ghi duwoc truy xuat

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

S5 chi trang théi co ngat
S6 luén ludn bang 0

+ BHE/S7: Tin hiéu nay két hop véi chan dia chi A0 cho chi thi cac
trang thai sau:

BHE A0

0 0 Mét tlr da dwoc truyén qua D15 — DO

0 1 M6t Byte trén D15 — D8 dworc truy xuat téi mot dia chi Byte 18

1 0 Mét Byte trén D7 — DO dworc truy xuét téi mot dia chi Byte chdn
1 1 chwa xac dinh

+ RD: Néu bang “1” dang doc bd nhd (hoac thiét bi vao/ra)
Néu bang “0” dang ghi ra bo nhé (hoic thiét bi vao/ra)

+ READY: néu bo nhd (hoic thiét bi vao/ra) can truy nhap hoan tat
viéc chuyén dir liéu dén (hoic di) chung can phat ra tin hiéu
READY & muc “1” t6i chan CPU, chi khi ay CPU méi doc sé liéu
vao hoac dua dir liéu ra

+ INTR: CPU kiém tra trang thai chan nay sau khi thuc hién xong
mdi lénh dé xét xem c6 yéu cau ngat tir phan cing dén hay khong,
néu & mirc “1”, CPU s& chuyén sang phuc vu ngat. Thao tac kiém
tra nay c6 thé “che” dugc nho ding mat na che ngit

+ TEST: Ldi vao nay ciia CPU Iudn luén duoc kiem tra trong Iénh
WAIT. Néu bang “0” CPU tiép tuc thuc hién chuong trinh, néu
bang “1”, CPU chay cac chu trinh gia cho t&i khi TEST = “0”.
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+ NMI: Chan ngat theo sudn Ién cua xung, khong che duoc.

+ RESET:  Chéan nhan tin hiéu tai khoi dong hé thong. Néu c6 su
thay doi tr “0” 1én “1” va ton tai toi thiéu trong 4 nhip dong ho thi
hé thong sé tu khai dong lai.

+ CLK: Ldi vao caa xung nhip dong hd
+ Vce:  Ngudn nudi +5V
+ GND: Chan nbi dat (0V)

+ MN/MX: Khi dugc noi véi Ve, UP8086 hoat dong & ché do MIN,
neu noi voi GND, hoat dong ¢ ché do0 MAX

+ S2,81,50: O ché d6 MAX, chip diéu khién BUS sir dung 3 tin
hiéu trang thai nay dé phat ra cac tin hiéu diéu khién truy xuat bo
nhé va thiét bi vao/ra. To hop c¢6 ¥ nghia nhu sau

S2S1S0

ghi vao bd nho
trang thai thu dong

0O 0O yéu cau ngéat cirng qua chan INTR dwoc chip nhan
0O 0 1 doc thiét bj vao/ra

0 1 0 Ghi thiét bi vao/ra

0O 1 1 CPU bj treo

1 0 O nap ma chwong trinh vao hang nhan Iénh

1 0 1 doc b6 nh&

1 1 O

1 1 1

+ RQ/GT,, RQ/GTy:  Tin hiéu phuc vu viéc chuyén mach BUS cuc
bo (Local BUS) gitra cac don vi lam cha BUS (BUS master). BUS
cuc bo 1a BUS giira cac don vi xir Iy (khéng phai 1a BUS néi véi cac
thiét bi ngoai vi). Pon vi 1dm chu BUS la pP8086 hoac mét chip
diéu khién nao d6 (vi du DMAC) hién dang nim quyén diéu khién
BUS cuc bo.

+ LOCK: néu bang “0”, don vi lam chu BUS khéng nhuong quyén
lam chu BUS cuc bo

+ QSy, QS chi thi trang thai caa hang nhan Iénh trudc PQ
0 0 Kkhéng hoat déng
0 1 byte1lcdtamatoantrong PQ dwoc xtr ly
1 0 hangdgilénh duwoc xoa
1 1 byte 2 cua ma toan trong PQ dwoc xtr ly
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11.2.2 CAu tric Trung tam Vi xtr ly ho 80x86

Cac pP ho 80x86 dugc phét trién trén co sd cong nghé VLSI véi cac
phan tir co ban 1a cac transistor truong MOS ¢6 do tiéu hao cdng suat rat nho.
So d6 khdi chic ning ctia pP8086 duoc thé hién trén hinh 11.15, gém hai
thanh phan cha yéu 1a don vi ghép néi BUS (BIU — BUS Interface Unit), don
vi thiee hién Iénh (EU — Execute Unit). Tat ca c4c thanh ghi va duong truyén
dir liéu trong EU déu co d6 dai 16 bits. BIU thyc hién tat cac cac nhiém vu
giao tiép vai BUS cho EU: thiét Iap khau lién két vai BUS dit liéu, BUS dia
chi va BUS diéu khién. Dit liéu dugc trao ddi gitra CPU véi bo nhé khi EU ¢
yéu cau, song khong duoc truyén tryc tiép toi EU ma thong qua mot ving nhé
RAM dung lugng nho (6 bytes) dugc goi la hang nhan Iénh truéc (Instruction
Stream Byte Quere PQ - PreFetch Quere) roi méi duge truyén cho hé thong
diéu khién EU (Execution Unit Control System).

Khi EU dang thuc hién mét 1énh thi BIU d4 tim va 13y lénh sau dat sén
vao PQ. Pay 1a co ché duong ong (pipeline), mot ky thuat ting téc do cho
CPU. ,

Ky thuat dudng ong str dung mét ving
nhé RAM cwc nhanh, lam tang dang ke toc dé
cua bd Vi xr ly théng qua viéc truy tim [énh t
bd nh& chwong trinh thay cho sw lién hé gitra
CPU v&i bd nhé chuwong trinh. Riéng v&i bo
Xt ly Pentium, cé hai dwong 6ng, mét cho cac
Iénh va moét cho céc di liéu.

Bang sau cho ta vai thdng sb k§y thuat co ban cua céc trung tam Vi xu ly
ho 80x86

boédai | Porong | Porong | Khoéng T3n sé

Loai pP thanh BUS BUS gian cwe dai

ghi diachi | dirliéu nhé : :

8088 16 bits | 20 bits 8 bits 1MByte | 10 MHz
8086 16 bits | 20 bits 16 bits 1Mbyte | 10 MHz
80188 16 bits | 20 bits 8 bits 1Mbyte | 10 MHz
80186 16 bits | 20 bits 16 bits 1Mbyte | 10 MHz
80286 16 bits | 24 bits 16 bits | 16Mbytes | 16 MHz
80386SX 32 bits | 24 bits 16 bits | 16Mbytes | 20MHz
80386DX 32 bits | 32 bits 32 bits | 4Gbytes | 40 MHz
i486 32 bits | 32 bits 32 bits | 4Gbytes | 66 MHz
i486SX 32 bits | 32 bits 32 bits | 4Gbytes | 25 MHz
Pentium (phién ban dau) | 32 bits | 32 bits 64 bits | 4Gbytes | 66 MHz

S7

Nguyén Trung Péng - Vién Cong nghé Théng tin — Tel 098 341 0866



Gi&o trinh Ky thudt vi xuz ly

C Memory InterFace ) l,,l,P 8086

> 6
/ \ 5
4 Instruction
Stream
3 Byte Quere
Cs 1
SS
55 BIU - BUS
5 INTERFACE
UNIT
Execution Unit
Control System
EU
EXECUTION
AH AL
BH BL Arithmetip
Logic Unit
CH CL
DH DL
SP
BP v
Sl | FLAGS |< >
DI

Hinh II. 16 Cadu tric cac khéi chire nang 1/P8086

11.2.3 Hé théng thanh ghi trong cac pP80x86

C6 thé coi c4c thanh ghi caa cac trung tam Vi x&r Iy nhu mét bo nho
duoc dit ngay bén trong CPU, c6 toc do truy cap cuc ky nhanh, dugc dung dé
lwu gir cac dit lieu va cac két qua tam thoi caa cac qua trinh tinh toan, xir ly.
Céc thanh ghi trong ho uP80x86 c6 do dai khac nhau, 16 bits véi cac trung
tam 8088/86, 80188/86 va 80286, 32 bits véi cac trung tam 80386/486 tro di
va dugc mo ta trén Hinh 11.13

EU cua pP8086 co 8 thanh ghi da ning vai tén goi la AH, AL, BH, BL,
CH, CL, DH, DL. Nhiing thanh ghi nay cd thé sir dung riéng ré& cho viéc luu
gilt cac dir liéu nhi phan 8 bits. Cling c6 thé sir dung chling thanh ting cap
thanh ghi co tén goi la AX (AH-AL), BX (BH-BL), CX (CH-CL), va DX
(DH-DL) dé luu giit cac dir liéu nhj phan 16 bits.
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8086 — 80286 1386, 1486, Pentium
15 7 0 31 16 7 0 ]
AH AL AX EAX AH AL Cac
BH BL BX EBX BH BL thanh
CH CL CX EC CH CL ghi da
DH DL DX EDX DH DL nang
BP EBP BP Thanh
S = :
SP ESP Sp troyval
chisé
CS cs ,
DS DS Cac
SS SS thanh
ES ES ghi
FS doan
GS
IP EIP | [ P | Con tré 1énh
\ FLAG | EFLAG | [ FLAG | Thanh ghi co

Hinh 11.17 Cac thanh ghi trong cac trung tam Vi xuz ly ho 80x86

1. Cdc thanh ghi da nang:

Uu diém cta viéc sir dung cac thanh ghi nay dé luu giit tam thoi céc dix
liéu la toc @6 truy cap cua CPU véi chiing nhanh hon rat nhi¢u so vai viéc st
dung cac 0 nho.

2. Cac thanh ghi doan:

CPU dua ra BUS dia chi 20 bits dé& quan ly mot khdng gian nho
1Mbyte (1.048.576 Bytes) bo nha vat ly. Tuy nhién, cac thanh ghi trong CPU
lai chi c6 @6 dai 16 bits, do vay, khéng gian nhé dugc chia thanh ting doan
(segment), mdi doan dai 64Kbytes, dia chi cua Byte dau tién duoc 1y lam dia
chi doan. Hai doan nhé ké can cach nhau tdi thiéu 1a 16 Bytes. Mdi Byte nhé
trong doan s€ dugc xac dinh boi do léch (offset), tic la khoang céch tinh tu
Byte nhd d6 dén dau doan.

‘ Nhu vay, mdi mét cip thdng sb
(T T T e— OPaudoan  pag gdm dia chi doan va do léch
orfcet (segment . offset) sé xac dinh dia chi
o logic cua mot Byte nhé vat ly trong
Mot [TTTTT T = nis trong bo nhg. Thanh ghi doan (Segment
doan < doan Register) chira 16 bits cao, thanh ghi
64K do léch (dung thanh ghi da nang
hodc cac thanh ghi chi s, con tro)
chtra 16 bit thap caa 20 bits dia chi.
[T I I T I T le— 06cusidoan bia chi vat ly cua mét vi tri nhé do
B nhé vay sé€ duoc BIU tinh theo cbng
Hinh I1. 18 Vé khai niém dia chi thac:

doan va dja chi offset
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Pja chi vt Iy = (Segment) x 10H + (offset)

HMP8086 st dung 4 thanh ghi doan riéng biét la: Thanh ghi dogn ma
Iénh CS (Code Segment), thanh ghi doan ngan xép SS (Stack Segment),
thanh ghi dogn mo rong ES (Extra Segment) va thanh ghi dogn dir ligu DS
(Data Segment).

—  Thanh ghi dogn ma 1énh CS 14 thanh ghi chira dia chi bat dau cua
doan chuong trinh hién hanh trong b6 nhé

—  Thanh ghi dogn di ligu DS 1a thanh ghi dia chira chi bat dau cua
doan chtra s6 liéu hién hanh trong b nhé, hay con goi 1a noi chua
cé4c bién ciia chuong trinh

—  Thanh ghi doan ngén xép SS 1a thanh ghi dia chta chi bat dau cua
doan ngin xép (Stack) trong bo nhé (6 nhd do thanh ghi nay chi
dén con duoc goi 12 ddy ngan xép), noi luu gitt dia chi va di liéu
khi thuc hién cac chuong trinh con, 1énh goi chuong trinh con
hoac thu tuc

—  Thanh ghi dogn mé rgng ES 1a thanh ghi dia chia chi bat dau cua
doan chua cac dir liéu chudi, xau ky tu

—  Ngoai ra, trong cac trung tdm 1386/i1486 con c6 hai thanh ghi doan
FS va GS.

Cac doan trong bo nhd co thé tach biét nhau, nhung cling ¢ thé goi
chong 1én nhau, nhung bao gid ciing cach nhau téi thiéu 16 Bytes. Do léch
16Bytes nay thuc chat do 4 bit thap nhat cua dia chi tir A; dén A, chua duoc
xac dinh. Khi bo cong trong don vi dia chi tinh dia chi vat 1y dé dua ra BUS
dia chi, n6 1y noi dung thanh ghi doan chén thém 4 s6 00005 cho 4 bits thap
nhat cua 20 bits dia chi réi méi cong véi 16 bits cua phan dia chi offset. Diéu
nay ly giai cong thirc twong trung di néu trén. Phan dia chi bat dau cia doan
duogc luu gitt trong thanh ghi doan ciing thuong duoc goi la dia chi co so hay
dia chi nén.

4 bit Az Ay A Ag
chwa dwoc xac dinh

16 bits cao: Dja chi doan Aig + A4 s
,Dia chidoan| Ay [ [ [ A |Ass A Ag | Ay A,/0 0 0 O
Dia chi léch (offset) Ass A As | A; Ay | As ‘ Il Ao ‘
16 bits thap: Dia chiléch A5+ Ay ,
piachivatly LA | | [Aw[As| | [An| | | [AfA] [ [AJAs] | A

20 bits Bja chivétly ctia 6 nhé Azg + A

Hinh I1. 19 M6 ta cach tinh dia chi vdt ly cua mét vi tri nhé
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3. Thanh ghi co FLAG:

Chi ¢c6 9 trong s6 16 bits cia thanh ghi cd (trong céc b vi xi ly
HP8086 - LP80286) va 11 trong s 32 bits cua thanh ghi cd (trong cac bo xir
ly i386/i486) duoc sir dung. Mdi cd ¢6 thé duoc 13p (= “1”) hay x0a (= “0”)
dé biéu thi trang thai két qua ciia mot phép xtr Iy trude d6 hoic trang thai hién
tai cua CPU. Cac co IOP, N, R va V lién quan dén ché do bao vé trong céc bo
xir Iy 80286 va i386/i486. Chin co con lai gom 6 ¢o chi trang thi va 3 co diéu
khién.

15 8 7 1 0
[ 1 JolpliT]s|z][|alP] |c]|
uP8086
| _INJioP|o|DI|T[s|z]| [A]|P] [C]
31 16 uP80286
L] [VIR| [N[loP|o[D[I[T[s|z]|[A][P] [C]
i386/i486

Hinh 11.20 Vi tri c&c co trong thanh ghi co cua ho Vi xur ly 80x86
Cac co trang thai gom:

—  Co nhé CF (Carry Flag) duoc lap néu mot thao tac xay ra hién
tugng carry hoic borrow di véi toan hang dich. CF ¢ thé lap boi
Iénh STC va xo0a bai 1énh CLC.

—  Co chan lé PF (Parity Flag) dugc lap néu két qua cia mot phép xur
ly ¢6 s6 bit bang “1” 1a s6 chan.

—  Co mang phu AF (Auxiliary Flag) dugc dung cho x& ly cac mé
BCD va dugc 1ap néu thao tac xir ly gay hién twong carry hoic
borrow cho 4 bits thap cua toan hang

—  Co zero ZF (Zero Flag) dugc 1ap néu két qua xir Iy sb lieu co két
qua bang 0

—  Co ddu SF (Sign Flag) dau tuong ung véi MSB cua két qua phép
toan, duoc 1ap véi két qua duong va xoa véi két qua am

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

Cac co diéu khién gom:

—  Co huong DF (Direction Flag) xac dinh hudng cua phép toan xu
ly xau, chudi ky tu, néu duogc 1ap, xau, chudi s¢ duoc xir ly tir dia
chi cao toi dia chi thap va nguoc lai. Co dugc 1ap boi 1énh STD va
x04 bang Iénh CLD
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—  Co ngdt IF (Interrupt enable Flag) néu duoc lap, CPU s& chap
nhan yéu cau ngat ciing va phuc vu ngat. Buoc 1ap bai 1énh ST1va
x04 bang Iénh CLI

—  Co bdy TF (Trap Flag) Dung trong g& réi chuong trinh (Debuger)
Khong thé 1ap hay xo4 truc tiép boi 1énh cia may.

4. Thanh ghi con tro lénh IP

Thanh ghi con tro 1€nh IP (Instruction Pointer) — thanh ghi 16 bits dung
dé luu gitr phan offset cua dija chi Iénh ké tiép s& dugc thuc hién trong tuan tu
thuc hién chuong trinh. Két hop véi CS, IP giéng nhu thanh dém chuong
trinh PC trong puP8085, mdi lan tir Iénh duoc doc ra tir bo nhé, BIU sé thay
ddi gia tri IP tuy theo d6 dai cua tir 1énh (sb bytes cua tir [énh) sao cho n6 chi
dén tir lénh ké tiép trong bo nhé chuong trinh. Ciing can noi thém rang khi
gap cac Iénh ré nhanh hoac 1énh goi chuong trinh con, goi thu tuc ..., cac gia
tri cia CS:IP s& thay d6i dot ngot khdng theo quy luét trén. Cac gia tri moi
cia CS:IP do ngudi 1ap trinh cung cap thdng qua dia chi caa cac nhan (Label)
trong chuong trinh hoic gia trj cu thé.

5. Cac thanh ghi d liéu
C0 4 thanh ghi dir liéu:

—  Thanh ghi tich luj AX (Accummulator register) thuong dung dé
luu giir cac két qua xur ly

—  Thanh ghi co so BX (Base register) thuong dung chi dia chi co s¢
(day) cua mot vung nha trong bo nhé

—  Thanh ghi dém CX (Counter register) thuong dung dé khai bao s6
lan mot thao tac nao d6 phai dugc thuc hién trong cac vong lip,
phép dich, phép quay..., Gia tri cia ndi dung thanh ghi CX sé
giam di mot sau moi thao tac

—  Thanh ghi s¢ liéu DX (Data register) thuong dung dé luu giir s6
liéu dung lam thong sb chuyén giao cho mot chuong trinh. DX 1a
thanh ghi duy nhéat duoc dung dé chta dia chi cua céc thiét bi
vao/ra

6. Cac thanh ghi con tré va chi sé
C6 2 thanh ghi con tré va 2 thanh ghi chi sé:

—  Thanh ghi con tro ngan xép SP (Stack Pointer) chira dia chi dinh
ngan xEp (vung nhd dac biét, hoat dong theo nguyén tac LIFO —
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Last In First Out — vao sau ra trudc) s dung cho viée luu gitt tam
thai cac dir liéu hay dia chi khi goi chuong trinh con, khi phuc vu
ngat v.v...gia tri noi dung cta SP ludn lubn la phan offset cua dia
chi ngan xép ké tiép

—  Thanh ghi con tro co so BP (Base Pointer) co chiic nang chura gia
trj offset tinh tir dia chi SS nhung con duoc sir dung dé truy cap dir
liéu bén trong ngan xép

—  Céc thanh ghi ch/ sé nguon DI va thanh ghi chi s¢ dich Sl
(Destination Index va Source Index) dugc dung dé luu giit cac
thanh phan offset ddi véi nhiing viing di liéu dugc cat trong doan
dir liéu. Hai noi dung cua hai thanh ghi nay lién két véi noi dung
thanh ghi doan DS dé tao ra dia chi nguén va dia chi dich ciia viing
nho.

1.2.4 Cac ché dé lam viéc MIN/MAX

UP8086 c6 hai ché do 1am viéc: ché do MIN va ché do MAX. Chan s
33 ciia uP8086 duoc coi nhu 1a chan bdy (trap pin) cho puP8086 trong viéc
dinh nghia ché d6 1am viéc. Nhitng mach phu tro can thiét cho hai ché d6 l1am
viéc khdng thé thoa man véi hé thong 40 chan caa CPU loai nay, vi vay mot
s6 chan s& dam nhiém nhiing chirc nang khac khi duoc xac dinh cho mot ché
d6, phu thudc vao cach néi chan MN/MX. Khi duoc néi vai GND (muc dién
4p 0V), uP8086 chuyén do6i cac chan tir 24 dén 31 sang ché 46 MAX. Mot
mach phu diéu khién BUS 8288 s& giai ma cac tin hiéu trang thai S, S;, S, dé
tao ra cac tin hiéu dinh thoi va cac tin hiéu diéu khién tuong thich v&i cau tric
MULTIBUS™ trong c4c hé théng may tinh. Khi dwgc ndi 18n mac dién &p
ngudn nudi (mac Vee +5V) ty pP8086 tao cac tin hiéu diéu khién BUS trén
cac chan tir 24 dén 31 nhu duoc ghi trong ngoic & Hinh 11. 14.

11.2.5 Phwong thirc quan ly bé nhé, cac mode dia chi
a. Phuong thirc quan ly bo nho:

BUS dia chi cia uP8086 c6 do6 dai 20 bits, do vay c6 thé quan ly duoc
2% = 1M 6 nhd (Mi t6 hop “0” hodc “1” ciia cac bit trong 20 bits dia chi xac
dinh vi tri caa mot 6 nhé). Vi mét 6 nhd trong hé Vi xir ly la 1 Byte, nén noi
cach khac, khong gian nhé ma pP8086 quan 1y duoc la 1Mbyte.

Céac thanh ghi cia puP8086 chi c6 do dai 16 bits, nén néu ding mot
thanh ghi dé danh dia chi thi chi quan Iy duoc 2'° 6 nho, tuc 1a 64KB. Dé giai
quyét van dé quan ly 1MByte, tirc 1a 1.048.576 Bytes, pP8086 sir dung BUS
dia chi c6 do rong 20 bits théng qua nodi dung cua hai thanh ghi 16 bits dé
danh dia chi cua b nho theo phuong thic sau:
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1048 576 Bvtes

Doan FFFFH

e N

32Bvtes D1 T |€— Poan 0002H

16 Bvtes ..~ [€—___ Poan 0001H
Poan 0000H

<— Cuec dai 64 KBytes —>
Hinh I1.21 Cach chia doan nh¢ trong uP8086

Bang cach lap chuong trinh, khong gian dia chi dugc chia thanh cac
doan (segment) nhé vai kich thudce ¢d dinh 14 64Kbytes goi 1a mot don vi
logic caa bo nhg. Mdi doan gdm cac 6 nhé lién tiép, doc lap va duoc dinh vi
tach roi nhau. Mdi doan duoc ngudi 1ap trinh gan cho mét dia chi doan, 1a dia
chi & nhé dau tién caa doan d6, con dugc goi 1a dia chi nén. Gia tri cua céc
dia chi doan lién ké cach nhau tdi thiéu 1a 16 Bytes. Cac doan c6 thé ké can,
tach roi, phu lap nhau. Bén trong doan s& str dung céc gia tri léch (offset), tic
la khoang céch tir dia chi doan dén 6 nhé nam trong doan. Mot cap gia tri dia
chi doan va gia tri léch, [segment]:[offset], duoc goi la dia chi logic. Dia chi
logic cho phép dinh vi chinh x4&c mot Byte nhé trong khong gian dia chi. Pia
chi doan duoc chta trong cac thanh ghi doan, gia tri dich chuyén duoc chua
trong c4c thanh ghi da nang, con tro hoac chi sb.

V& ban chat, thanh ghi doan chtra 16 bits cao caa 20 bits dia chi, gié tri
dich chuyén 1a 16 bit thap, va su Iéch nhau 4 bits d3 dugc don vi dia chi cua
BIU giai quyét nhu trinh bay trong hinh II. 19: Dich trai thanh ghi doan 4 bits
(twong duong phép nhan véi 16, cong véi gia tri dich chuyén offset trong
thanh ghi da nang dé tinh dja chi vat ly caa 6 nhé. Cong thirc tuong tng phép
“dich trai va cong” c6 thé trinh bay nhu sau:

Dia chivdt ly = 10H x (segment) + (offset)

4 bit Az Ay A Ag
chwa dwoc xac dinh

16 bits Cao: D!-a Chl’do.an Al9 - A4 4 ...................................
D chidoan [ Ayg | | [ A | Ass A As | Ar A;,]0O 0 0 Q
Dia cH 18ch (offect) Ass As As | A Al Al | A
Dia chivat ly 16 bits thdp: Dja chiléch A5 A, v
(A | | JAe[As] | TA] [ [ JAs[A ] | JAJA] [ [A]

20 bits Dja chivatly cda 6 nhé Azg + A

Hinh 11.19 M0 td cdch tinh dja chi vat ly ciia mét vi tri nho
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Thanh ghi doan la mét thanh ghi 16 bits, c6 nhiém vu
xac dinh doan cua 6 nh&, con thanh ghi da nang
cling la mét thanh ghi 16 bits. Vay thanh ghi doan c6
thé dinh dwoc 2'° = 65.536 don vi (64K) doan nho
va méi doan c6 64Kbytes. Vay Vi xir ly pP8086 co
thé dinh dia chi t&i 64K x 64Kbytes = 4Gbytes nho.

Thanh ghi doan mi CS xac dinh doan nhd chwong trinh ma 1énh ké tiép
s& duogc lay dé thuc hién, thanh ghi con tro IP chira dia chi offset caa lénh ké
tiép. Cap CS:IP tao nén dia chi logic caa Iénh ké tiép trong tuan ty thuc hién
chuong trinh. Céc tir Iénh ctua ho 80x86 c6 thé c6 do dai tir 1 byte dén tdi da
la 15 bytes. Khi I1énh dugc thuc hién, gia tri caa con tro IP do vay sé ting 1én
dung bang s Bytes cua tir 1énh. Can nhé riang néi dung cia thanh ghi con trg
Iénh IP cung vai ngi dung thanh ghi doan CS xdac dinh dia chi cua 0 nho Iénh
tiép theo trong tuan tu thuec hién chwong trinh.

b. Cac mode danh dia chi

~ 1. binh vi thanh ghi (register addressing): Toan hang dugc truy Xuat
nam ngay trong thanh ghi caa CPU.

Thidu MOV AX,BX - chuyén noi dung cua toan hang ngudn (noi
dung cua thanh ghi) BX vao toan hang dich
AX. Noi dung thanh ghi BX van duoc giir
nguyén.

2. binh vi tac thoi (immediate addressing): Toan hang tic thoi la dir
liu 8 hay 16 bits nam ngay trong lénh, c6 thé dung lam toan hang nguon hay
hang s6. Toan hang tuc thoi duge luu gilt ngay trong doan ma caa bd nhé,
ngay sau ma lénh, né duogc lay ra cing voi 1énh va ghi vao hang doi lénh PQ,
do vay duogc truy xuat nhanh hon so vé4i truy Xuat toan hang tir bo nhé.

Thidu MOV AL, 12H ; nap giad tri 12H vao thanh ghi AL

3. Céc kiéu dinh vi 6 nh6

Khéc vai hai kiéu dinh vi trén, todn hang trong doan nh¢ dir lidu dugc
CPU truy xudt qua BUS di liéu. Biét rang, dia chi vat ly cua 6 nhd duoc tinh
tur noi dung thanh ghi doan va offset theo cach trinh bay trong Hinh 1. 19. Gia
tri 1éch ma don vi thuc hién 1énh EU tinh cho mot toan hang trong doan nhé
ké tir dia chi dau doan duoc goi 1a dia chi hiéu dung EA (effective address)
cta toan hang. Pon vi thuc hién Iénh c6 thé tinh EA dua vao cach mé ta dia
chi trong phan toan hang nguon caa lénh. Ngoai gia tri tryc tiép, hoiac noi
dung thanh ghi co s hay thanh ghi chi sd, khi can con cd thé c6 mét gia tri so
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c6 do dai 8 bits hay 16 bits duoc cong thém vao goi la gia tr; dich chuyén dp
(displacement). Xem Hinh 11.22

Noi dung thanh ghi
doan sau khi da dich trai
4 bit sé la dia chicta 6
nh¢ dau doan: dia chi

nén — N O nh¢ dau tién trong doan, dia chi dwoc xac
dinh b&i ndi dung thanh ghi doan
]
(]
]
Offset,, hay d6 Iéch‘cﬂa diachi 6
> nh& ké tir dia chi nén
O nhdé ¢6 dia chi dwoc E
xac dinh b&i ndi dung
thanh ghi doan va thanh A
ghi offset e A - T
Vi tri cta 6 nhé dwoc xac dinh béi ndi dung
> N thanh ghi doan va ndi dung thanh ghi offset
O nhd c¢6 dia chi dwoc Displacemant, gia tri dich chuyén,
xac dinh b&i néi dung tinh t 6 nhé dwoc chi ra bdi offset
thanh ghi doan, thanh e
ghi offset va gia tri dich . i
chuyén dp Vi tri cGia 6 nhé can dwoc truy xuat. dia chi
> ./ dwoc xac dinh b&i ndi dung thanh ghi doan

ndi dung thanh ghi offset va gia trj dich chuyé&n

Hinh 11. 22 M6 ta cach xac dinh dia chi vdt ly cia 6 nhé can truy xuat

Cu thé nhu sau:

~_ — Dinhvitruc tiép (direct addressing): Toan hang chura dia chi la mot
s0 nam ngay trong Iénh. Dia chi doan hién tai nam trong thanh ghi doan DS
Thi du MOV CX,[1435H] ; ‘chuyén noi dung 6 nhé co dia chi offset
bang 1435H trong doan dir li¢u hién tai vao
thanh ghi CX
— Dinh vj gian tiép thanh ghi (register indirect): dia chi hiéu dung EA
la n6i dung cua mét trong cac thanh ghi BX, BP, Sl hoac DI
Thidu MOV AX, [SI] ; chuyén ndi dung cua 6 nhé trong doan di
liéu hién tai co6 dia chi offset la ndi dung
thanh ghi Sl

— Dinh Vi co so (based addressing): EA la tong cua noi dung thanh
ghi BX hoac BP va gia tri dich chuyén dp néu cé

Thi du MOV [BX] + dp, AL ; chuyén noi dung thanh ghi AL va 6 nh¢
co dia chi offset bang tong cua noi dung
thanh ghi BX va gid tri dich chuyén dp
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— Dinh vj chi so (indexed addressing): EA la tong cua ndi dung thanh
ghi SI hoac DI va gia tri dich chuyén dp néu co

Thi du MOV AL,[SI] + dp ; chuyén ndi dung 6 nh c6 dia chi offset
bang tong cua ndi dung thanh ghi SI va gia
tri dich chuyén dp vao thanh ghi AL

— Dinh vj chi so va co so (indexed addressing): EA la tong cua ndi
dung cac thanh ghi co s@, thanh ghi chi s6 va gia tri dich chuyén dp néu co

Thi du MOV AH,[BX][SI] + dp ; chuyén noi dung 6 nhé co dia chi
offset bang tong cua noi dung thanh ghi BX,
thanh ghi SI va gié tri dich chuyén dp vao
thanh ghi AH

—  Pinh v; chugi (string addressing): dung riéng cho xt Iy chudi. CPU
s& tu dong str dung cac thanh ghi chi s6 ngudn Sl va thanh ghi chi sb dich DI
dé chi dén cac byte ké tiép
Thi du MOVS - di chuyén chudi, ngudn tai viing nhé c6 dia
chi dau 1a DS : SI, dich 1a ving nhé c6 dia
chi dau DS : DI.

Cs R
> Nén doan ma lénh
<
offset {
P I:l >Doan ma I1énh 64K
DS J _
> ~ Néndoan di¥ liéu
15 0 >Doan dit lidu 64K
CSs J
ES .
DS > 5N Nén doan mé rong
ES L
>Doan mé rong
SS
SS 7 3
> Nén doan ngan xep
3\
SP | | > \. Doan ngan xép
7 Bija chi cao

Hinh 11.23 Quan ly bg nhé theo doan (segment)
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Vi du:

Noi dung thanh ghi DS la 4200H, noi dung thanh ghi BX la 2000H,
noi dung thanh ghi SI 1a 2600H. Hay viét Iénh chuyén dit liéu ¢ 6
nhé ¢o dia chi vat ly 1a 46622H vao thanh ghi AL.

Loi gidi:

42000H , ,
Noi dung thanh ghi (DS) * 10H
2000H | (diachi vat Iy dau doan dir licu
+ xac dinh boi ngidung thanh gi [—
2600H | Ds dich trai 4bit): 42000H

22H

46622H  Diachihiéu dung EA
: —L/: Khoane cach (d léch)

O nhé ¢ dia chi vat ly la Khoang cach (46 g
44000H léch) xac dinh bai
f tbng  nodi dung

- thanh ghi BX va noi

O nhé c6 djachi vat ly la ] dung thanh ghi S|
46600H

Khoang cach (d¢ léch)
| ¢ Xdc dinh boi ndi dung
thanh ghi co s¢ BX

7
S e - = ——,

v

Khoang cach (d6
léch) xac dinh boi
noi dung gia tri dich
Noi dung 6 nhé can truy chuyén dp

xuit dé nap vao thanh ghi
AL cé dia chi vat ly la
46622H

Thay rang dia chi vt Iy dau doan dix liéu duoc xac dinh boi ndi dung
thanh ghi doan DS va c0 gia tri 1a 4200H*10H = 42000H. Dia chi vat ly
cia 6 nhd can truy xuat 1a 46622H, vay do léch ddi voi dia chi nén (hay con
goi 1a dia chi hiéu dung) s& 1a 46622H — 42000H = 4622H. Tong noi dung
thanh ghi BX va néi dung thanh ghi SI Ia 2000H + 2600H = 4600H, nhu
vay, khoang cach con lai so vai gia tri dia chi hiéu dung la 22H, giéa tri nay
c6 thé str dung nhu 1 gid tri dich chuyén dp, vay ta cé thé s dung phuong
thac truy xuat bang dia chi co sé-chi sé, nghia 1a c¢6 thé st dung Iénh
chuyén dit liéu tir & nhd co dia chi vat 1y 1a 46622H vao thanh ghi AL nhu
sau:

MOV AL, [BX][SI]+22H
Gidi thich Iénh: Ngp vao thanh ghi AL ngi dung 6 nhé ¢ dia chi vdt Iy duwoc xac
dinh boi néi dung thanh ghi doan DS, néi dung thanh ghi co s¢ BX, ngi dung thanh ghi

chi'sé Slva gia tri dich chuyén dp =22H.  (AX) <«— ((BX) + (SI) + 22H))
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11.2.6 Phwong thirc danh dia chi thiét bi ngoai vi

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

— Dinh dia chi tach biét (isolated 1/O address): Cac tin hiéu diéu khién
phai dugc phan biét ddi voi cac thao tac ghi/doc bo nhé va ghi/doc thiét bi
ngoai vi. Trong hé Vi xtr ly uP8085, t6 hop céc tin hiéu RD, WR va I0/M s&
duoc gidi ma dé tao ra cac tin hiéu doc/ghi riéng cho bo nho (MEMR va
MEMW) va riéng cho thiét bi ngoai vi (IOR va IOW). Di véi ho 80x86, d6
la viéc sir dung chip diéu khién BUS (BUS Controller 8288) ¢ dé gidi ma t6 hop
c4c tin hiéu nhip dong hd CLK, cac tin hiéu trang thai S2, S1 va SO trong ché
d6 MAX thanh céac tin hieu MRDC, MWTC, IORC va IOWC. Cac mach
logic phu trg diéu khién truy nhap thidt bi ngoai vi trong hé Vi xu ly cd
nhiém vu phét hién cac tin hiéu IORC va TOWC dé thuc hién cac thao tac
vao/ra dir liéu. Mach logic ndy ¢ nhiém vu giai ma dia chi thiét bi ngoai vi dé
tao ra cac tin hiéu cho phép truy nhap téi thiét bi cu thé (thuong duoc goi l1a
mach gidi md dia chi thiét bj ngogi vi). Ciing can ndi thém rang dia chi thiét
bi ngoai vi thyc té 1a dia chi ciia mét thanh ghi trong thiét bi ngoai vi. Nhu
vay, Viéc trao doi dir liéu gitta CPU va thiét bi ngoai vi thuc chat 1a trao ddi
dir liéu gitra CPU va thanh ghi trong khdng gian thiét bi ngogi vi. Céc
uP80x86 danh 16 day dia chi thap (A15 — A0) dé quan ly mot khong gian
64K thiét bi ngoai vi.

— PDinh dia chi tuyén tinh (Linear Addresing I/O), ciing con goi la
dinh dia chi thiét bi ngoai vi theo ban d6 nhé (Memory-Mapped 1/0): Thanh
ghi trong thiét bi ngoai vi dugc coi nhu mét vi tri nhé trong khdng gian nhd,
do vay khéng str dung dén céc tin hiéu diéu khién riéng cho viéc trao doi dix
lieu gitta CPU véi thiét bi ngoai vi, ma str dung hoan toan chung cho bd nho
cling nhu cho thiét bi ngoai vi. Déi voi puP8085, tin hiéu phan biét 10/M
khong can thiét nita, ciing nhu khong can gia ma c4c té hop tin hiéu S2, S1 va
SO ddi véi cac trung tam 80x86. Moi thao tac trao ddi dit liéu gitra CPU va
cac thanh ghi thiét bi ngoai vi déu duoc tién hanh nhu véi mot 6 nhé trong bo
nhé.

I1.2.7 Cac mach Multiplexer, mach Decoder, mach PLA

Cac mach Multiplexer, mach Decoder hay mach PLA la nhitng mach
phu trg khong thé thiéu caa mot hé Vi xir ly. Théng thuong, cdc mach
Decoder va mach PLA (Programmable Logic Array) dugc thiét ké sin trén
mét chip, dugc sir dung nhiéu trong cac mach giai ma céc tin hiéu diéu khién,
giai ma dia chi cia viing nhé hay dia chi thiét bi ngoai vi.
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— Céac magch Multiplexer (hoac Coder)

Mach Multiplexer (con goi la mach Coder) thuong dugc xay dung theo
muc dich st dung, co khi rat phic tap. Mét trong nhiing vi du la mach thu
nhan va ma hod ban phim (keyboard), dugc Xay dyng trén co s mot chip Vi
xu Iy chuyén dung, bao gom ca phan cang lAn chuong trinh. So d6 khdi chirc
ning ctia mdt mach Multiplexer duoc thé hién trén Hinh 11.24. Cac tin hiéu
VO riéng r& Xy, Xz, X3 ..., Xn, qua Xir Iy s& tao ra mét to hop nhi phan dau ra
{ymym 1...yo}. Phan chuyen doi tur mot tin hi¢u vao x; thanh t6 hop ra {YmYm-

..Yo! duoc thuc hién nho mach to hop logic hodc két hop véi phan mém
chuyen dung.

Xop —mm - » Yo
X1 -
Xz 2 .
X —— | Mach to hop logic P
—  lchuwong trinh nhan tin hiéu Vo

va tao ma

Y1

Y3

X I

Hinh 11. 24 So @6 khoi mgt 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 céac hé Vi xtr ly. C6 thé ké dén nhu mach giai mad 1/16 SN74154,
mach giai ma 1/8 74138 v.v... Bang chan ly cia mach giai ma 1/8 nhu sau:

Es | Eo | Ei | A A Al Yo Yr Yo Yz Ya Ys Ys Yy
1 0 0 0 0 0 0 1 1 1 1 1 1 1
1 0 0 0 0 1 1 0 1 1 1 1 1 1
1 0 0 0 1 0 1 1 0 1 1 1 1 1
1 0 0 0 1 1 1 1 1 0 1 1 1 1
1 0 0 1 0 0 1 1 1 1 0 1 1 1
1 0 0 1 0 1 1 1 1 1 1 0 1 1
1 0 0 1 1 0 1 1 1 1 1 1 0 1
1 0 0 1 1 1 1 1 1 1 1 1 1 0
0 X X X X X 1 1 1 1 1 1 1 1
X 1 X X X X 1 1 1 1 1 1 1 1
X X 1 X X X 1 1 1 1 1 1 1 1

Hinh II. 25 So do6 noi chan mach gigi ma nh; phan 1/8 va bang chan ly

Vi mach giai ma nhi phan 1/8 c6 so do ndi chan nhu Hinh II. 18. Khi vi
mach giai ma duoc “Enable”, (ing voi to hop cac gia tri EsE-E; = 100, va Voi
bat ky t6 hop nao cua céac gia tri A,AA, déu cd mot 16i ra co gia tri LOW.
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Ung Vvéi 16i ra nay s& 1a mot vi tri hoac mot ving nhé duge chon, hoic mot
thiét bi ngoai vi. Pdi v6i cac vi mach co chan
CS (chip select), day la tin hiéu chon vo thich
A Yo hop.

Ao Y1

E: 1/ Y2
= Binary v

2 De_ 3
E, coder v,

A, U Vcc

— Mach PLA (Programmable Logic
Array)

Y7 Y5

Mach PLA thuc chat 1a mét chip nho
GND Yo ROM duoc ghi san theo mot quy luat nao do
theo phuong thirc giai md mét to hop nhi phan &
dau vao. C6 nghia 1a ¢ng véi mot 6 nhé 14 mot té hop gia tri theo mot quy
luat giai ma dau vao, ma dau vao day chinh 1a dia chi caa & nhd d6. Cac mach
PLA thich hop vé6i nhimg noi can sir dung bo giai ma véi sb lwgng dau vao
I6n hon 3.

11.2.8 Vai nét vé 1ap trinh hop ngiv

Hop ngir (Assembler) 1a mét ¢éng cu rat manh duoc st dung trong viéc
phét trién ma Iénh cua cac hé Vi xu ly va may vi tinh. Hop ngir 1a chuong
trinh dich cac Iénh goi nhé (Mnemonics) va cac ky hiéu (symbols) thanh ma
may cho cac hé vi xir Iy va may vi tinh thuc hién. Can phan biét ring hop ngit
la mot chuong trinh, chir khoéng phai 14 mot phan caa phan cing.

Dir liéu vao cua hop ngir la tap cac 1énh goi nha, va dir liéu ra cua hop
ngw chinh la cac tap cac byte ma may nhi phan, ma thuc thi dugc danh dia chi
chinh xac trong khéng gian nhé chuong trinh.

Dit liéu vao duoc goi 1a md ngudn (source code), dit liéu ra dugc goi 1a
ma thuc thi hodc ma dbi twong (object code). Qué trinh ma ngudn dugc dich
thanh ma doi tuong duoc goi la assembly. Cong cu phan mém thyc hién quéa
trinh nay goi la hop ngir (assembler). C6 thé thay rat dé dang rang: viét mot
lénh MOV A,M d& nhé hon rat nhiéu so véi ma hexa cua Iénh ndy: 7E, hoic
mé& nhi phan 0111 1110s.

Hién cd hai loai chuong trinh hgp ngtr dang duoc s dung rong rai:
Hop ngir thuong trd (Resident Assemblers) - dwoc cai dat ngay trong hé
théng, va hop ngit chuyén doi (Cross Assemblers) khong duoc cai dat ngay
trong hé théng, ma Ia trong mot may chu khac. Ma chuong trinh do may chu
tao ra tir hop ngit khdng thé chay duoc trén may chu.

Ngoai ra con ton tai hai loai hop ngir khac 1a hop ngir tuyét déi
(Abssolute Assembler), va hop ngit tai dinh vi (Relocatable Assemblers), sé
duoc gidi thiéu trong cac trinh hoc hgp ngir sau nay.
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1.3 C4u trdc va tinh ndng ctia mét sé chip Vi xa& ly hién dai.

Trai qua may thap ky phat trién, cong nghé ché tao céc chip Vi xu 1y da
c6 nhitng budc tién vii bdo. Pa xuat hién nhiéu kiéu cau trdc chip Vi xu ly
nhu CISC (Complete Instruction-Set Computer), RISC (Reduced Instruction-
Set Computer), bo xtr ly scalar hay superscalar, Vi xtr ly VLIW (Very Long
Instruction Word), Vi xir Iy Superpipelined, Vi xir Iy Vector, va Vi xu Iy biéu
tugng (Symbolic pP), nham dap ¢ng nhu cau tao nén nhitng may tinh cuc
manh, nhitng siéu may tinh, mainfram phuc vu nhirng cong viéc tinh toan Ion
hay tao ra cAc may tinh xur ly song song.

Déi véi ho x86, di co cac trung tam i486 voi kién tric RISC, tap lénh
rit gon Vi toc do xir Iy ting nhanh dang ké. D6 1a nhitng trung tdm xu ly 32
bits thuc su. Khong gian dia chi vat ly va khéng gian b nhé ao dugc quan ly
boi 32 bits dia chi, 1én dén 4Gbytes. Ngoai ra, cac by dong xur 1y toan ciing
duoc tich hop tao nén sicc manh dang ké. Céc trung tdm nay da duoc sur dung
dé tao nén nhitng may tinh xi Iy song song Vi Cau truc hién dai va kha niang
tinh toén I6n cho phép giai nhitng bai toan rat phuc tap.

Nam 1992, chip xir Iy Pentium MMX ra doi, trong cau trdc co téi hai
duong 6ng song song (superscalar), hai khdi sé hoc va logic (ALU) cho phép
thi hanh hai 1énh may trong mot chu ky. BUS néi bo cua Pentium MMX la
BUS 64 bits va 128 bits, toc do trao d6i dit liéu v6i bo nhd do vay dugc nang
cao dang ké. bac biét, chip Pentium c6 mét ving nhé goi 1a ving dém dich ré
nhanh BTB (Branch Target Buffer) d6i véi 256 Iénh r& nhanh méi. Pentium
cling dugc tich hop mot bo dong xtr toan hoc (Mathematical Coprocessor) véi
hiéu suat rat cao nho giai thuat nhanh hon. Du 14 loai Vi xu 1y CISC, nhung
Pentium di ¢ng dung giéng nhu cac loai Vi xir Iy RISC téc d6 cao: xu ly
duong ng, cau trdc superscalar va dy doan r& nhanh.

Nam 1999, chip Pentium PIII ra doi véi cau tric c6 thém 70 1énh cho
truyen thong da phuong tién, toc d6 xung nh1p da vuot qua ngu’O’ng 1GHz.
Tiép theo d6 1a cac chip Pentium PIV véi tdc d6 cao hon han va cau trac da
phan ludng.

IBM cho biét ho dang ap dung nhirng phwong phap san xuit méi nham cho
phép thiét bi x& ly danh cho may chi Power6 c6 thé chay nhanh gép hai 1an so
véi hién nay nhung vAn ddm bao yéu ciu vé nhiét dé.

Theo thong tin t& Giam déc ky thuat ctia IBM, ho khéng chi thu nhé kich c&
cac bong ban dan (transistor) ma con thay ddi phwong thirc hoat déng cua silicon
khi dat I&p cach dién phia dwéi mét 16p silicon gdm khodng 500 nguyén tir.
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Nhirng cai tién dé khién Power6, san xuét theo
céng nghé 65 nm va dy dinh ra mat gitba ndm 2007,
dat xung nhip t&i 4 - 5 GHz. IBM khéng dinh Power6
sé canh tranh tryc tiép véi sdn phdm cla céc dbi tha
nhuw Intel, AMD va Sun Microsystems.

Ngay khi Intel gi¢i thiéu cong nghé 90 nm nam
2003, ngwdi ta nhan thdy né gay ra tinh trang that
thoat nang lwong nghiém trong hon nhirng phwong
ph&p san xuét trwdc dd, khién chip tda nhiét ngay ca

Chip IBM Power5. (IBM) khi chang khéng chay hét cong suat. Mét trong nhirng

bién phap khac phuc la tich hop 2 16i x&r ly trén mét

chip don va gidm xung nhip hoat déng dé tang kha nang van hanh ciing nhw tranh

rac rbi do nhiét dd cao. Nguwoc lai, Power6 dwoc xay dwng dé hoat déng & xung
nhip cao chwa tirng thdy nhwng van tiéu thu dién nang hiéu qua.

Hién nay, Intel cling dang nghién ctru hai ky thuat san xuét va thiét ké méi
nham gidm lwong dién tiéu thu trén bang mach hé thdng. Phuwong phap thtr nhét
cung cap ngudn dién ap cho ca CPU va bd nhé dém (cache) con céach thi hai sé
tich hop bd diéu hoa dién ap trén cac transistor.

IBM phat trién chip 500 GHz
“ 2 S 'Big Blue" va Céng ty Georgia Tech da cung ché tao
R 3 d Mot chip c6 xung nhip cao hon 100 l1an so vé&i ky luc
cua thiét bi xtr ly may tinh hién nay, vé&i diéu kién né
#l phai hoat dong & nhiét dé nghe cé vé phi thuc té -
» 268,5°C.
| O nhiét do trong phong, chip nay van dat téc d6 350
GHz, twong dwong 350 ty vong/gidy, nhanh hon nhiéu
so v&i thiét bi x&r ly may tinh tai thoi diém nay (dao déng
tr 1,8 GHz dén 3,8 GHz).
DPay la mét phan dw an kham pha téc do téi da clia cac
chip silicon-germani (SiGe). SiGe ciing gibng nhw céng
nghé chip silicon khac nhwng dwgc tang cwdng nguyén
td germani dé nang hiéu suat va gidm lwong dién tiéu
thu. Trén ly thuyét, SiGe c6 thé m& rong tbc dod 1én 1 terahertz (THz), tirc mot
nghin ty vong méi giay.
Tuy nhién, thém thanh phan germani ddng nghia v&i chi phi san xuéat tAm waFer
tdng cao, do d6 SiGe rat kén chon thi tredng. IBM da ban ra hang trdm triéu chip
nay tr ndm 1998, nhwng chwa thé dich ndi khi so v&i con sé hang ty chip silicon
méi ndm nhd san lwong dién thoai di dong.
Chip SiGe hiéu suat I&n sé dwoc (rng dung trong cac hé théng phong thu, phwong
tién kham pha vi tru va thiét bi cdm &ng tir xa.

Chip SiGe & ché do dong
lanh ¢6 xung nhip gip
250 lan so voi chip
DTDDb thong thuong.
Anh: Marketwire

Mot s6 méc phat trién thwong hiéu chip cuaa Intel

N&m 2003: Nhitng may tinh xach tay dau tién st dung Centrino da gidi thiéu khai
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niém hoan toan moi vé mét nén tang may tinh tich hop véi hiéu suét hoat dong
manh mé, két noi khdng day va thi gian st dung pin lau.

Nam 2004: B vi xr ly di ddng Pentium M I3 trai tim cGa nhirng hé théng s dung
céng nghé Intel Centrino v&i tbe dd xt Iy 1&n t&i 2,13 GHz va tich hop sdn kha
nang két ni Wi-Fi.

Nam 2005: Intel gi¢i thiéu thé hé tiép theo cua vi x& ly Centrino, gitp tdng cudng
hiéu suét va nang cao bao mat cho ngwdi dung doanh nghiép, déng thdi mang lai
céng nghé dd hoa, am thanh va hinh anh chét lwong cao.

Nam 2006: Intel Core 2 Duo ra doi, mang dén hiéu suat hoat déng nhanh gap 2
lan va kha nang tiét kiém dién nang cao.

Nam 2007: Vi x&r ly Centrino Pro bdo dadm khac phuc sw cb nhanh, chi phi thap va
tang cwong bao mat.

N&m 2008: Thé hé moi cta Centrino dwoc tiép thém strc manh véi bo vi xir ly 45
nanomet (nm) tién tién cda Intel Ia Core 2 Duo.
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11.3.1 C4u trtc chip Vi xtr ly Pentium

Pentium la loai don vi xtt ly trung tdm 32 bit va la loai don vi xu ly trung
tdm dau tién st dung ky thuat ILP (Instruction Level Pararellism), k¥ thuat
xu ly 1énh song song.

Ky thudt dwrong ong va ki thugt xi 1y Iénh song song ILP

Mot 1énh thuong dugc Xt 1y qua nam giai doan:
1.  Nhap Iénh (FI Fetch the Instruction)
2. Giai méd lénh (DI Decode the Instruction)
3.  Tao diachitodn hang (GOA Generate Operand Address)
4.  Nhap toan hang (FO Fetch Operands)
5. Thuc hién Iénh (ElI Execute Instruction)

Véi ki thuat xu ly [énh thong thudng, don vi xu ly trung tdm  phai tuan
tu thuc hién xong tat ca cac giai doan thyc hién mot Iénh, thuong 1a sau 5 chu
ky may, roi mgi chuyén sang nhap va thuc hién Iénh tiép theo. Dé tang toc do
xt Iy 1énh ma khong nhét thiét phai ting tan s6 nhip cia may, ngudi ta sir
dung cac ky thuat khac nhu ki thuat xu ly 1énh kiéu duong ong (Pipeline) va
k¥ thuat xu ly Iénh song song (ILP).

e Ky thuat xu ly Iénh kiéu duong dng (Pipeline)

Ky thuat xa ly 1énh kiéu duong 6ng duoc st dung trong cac don Vi Xir

ly trung tdm tr doi don vi xur ly trung tam Intel 8086.

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

L 4
.0

buong ong tuong ty nhu day chuyén san xuét nhiéu cong doan. ¢ day
chuyén san xuat, mdi cong doan thuc hién mot thao tac san Xua'[ San pham
duoc dugc chuyén va hinh thanh dan sau mdi cong doan san xuat, cho dén khi
duoc hoan thanh ¢ cong doan cudi cling. Trong ky thuat xa 1y 1énh theo kiéu
duong ong, viéc thuc hién lénh ciing duoc thyc hién qua 5 thao tac, mdi thao
tac duogc thuc hién trong mot giai doan, giai doan no tiép sau giai doan kia,
cho dén khi thuc hién song Iénh. Véi mot duong 6ng 5-giai doan, tai mdi chu
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Ky may c6 5 bo dit liéu thudce 5 giai doan xir ly dugc giri vao duong ong va 5
thao tac duoc thuc hién ddng thoi, nhd vay ma sau mdi chu ky may lai c6 mot
lénh duoc hoan thanh va mot lénh mai dugc nhap. Ky thuat duong 6ng véi
duong 6ng 5-giai doan cho phép ting téc do thuc hién lénh I1én gap 5 lan.

e Ky thuat ILP (xur ly 1énh song song)

Ky thuat ILP 1a ky thuat thiét ké don vi Xt 1y trung tdm va chuong trinh
dich nham lam ting toc do cac thao tac may (nhu ghi-doc bo nhg) va thuc
hién cac phép tinh. Trong cac ky thuat ILP c6 k¥ thuat superscalar, trong dé
tai mot chu ky may nhiéu lénh dugc nhap va duoc thuc hién déng thoi trén
nhiéu duong 6ng khéac nhau.

Pentium 1a loai don vi xt 1y trung tim duogc thiét ké theo ky thuat
superscalar, trong d6 hai 1énh duoc nhap va giai ma dong thoi. Pentium cé hai
duong ong thuc hién 1énh song song U va V. Qué trinh thyuc hién 1énh duoc
mO ta nhu sau :

Chu ky may 1 2 3 4 5 6 7
FI DI GOA FO El
GOA FO El
El DI GOA FO El
GOA FO El
El DI GOA FO El
GOA FO El

Cdu tric cua Pentium

—< Vv
,—> Cache lénh
8kbyte
Dw bao ré 1l
nhanh Giai ma
| énh

1T
—> Bpon vi diéu khién CU [———
A 4

DonviBUS | Tao dia chi Tao dia chi o
toan hang kénh | toan hang kénh Bon vi xt ly dau

AA

phay dong
BUS Yy — Cac
32bit dia chi ——3{ cacthannan [F—— thanh ghi
i e i A
ALU ALU
kénh U kénh V

v v

Cache dir liéu
8kbyte

Ff

A\ A 4 l
A

A 4

Hinh 11.26 Cdu tric trung tam Vi xz Iy Pentium
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Pentium 1a don vi xtr ly trung tdm loai 32bit va 1a don vi xtt ly trung
tam loai CISC (Complex Instruction Set Computer) véi dic diém: hé Iénh
phtrc tap, nhiéu kiéu xac dinh dia chi, nhiéu khuén dang Iénh va nhiéu kich
thudc Iénh khac nhau.

Pentium c6 BUS dia chi trong va ngoai 32 bit, BUS di liéu trong va
ngoai 64 bit. Pentium c6 hai cache 8 Kbyte doc lap : mot cache 8 Kbyte 2
cong danh cho dir liéu va mot cache 8 Kbyte chira 1énh. Pentium c6 hai
duong 6ng thuc hién Iénh song song U va V, va 2 don vi sé hoc-logic ALU.
Pentium c6 mot duong 6ng riéng thuc hién cac Iénh dau phay dong va mot bo
dong xir ly dau phay dong FPU dugc tich hop trong chip.

Pentium c6 cac thanh ghi sau :
Céc thanh ghi hé thong :

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

- Cac thanh ghi hé théng quan ly bo nhé

GDTR: Thanh ghi bang mé ta toan cuc (Global Descriptor Table

Register)

LDTR: Thanh ghi bang mo ta cuc bo (Local Descriptor Table Register)

IDTR: Thanh ghi bang mé ta ngat (Interrupt Descriptor Table Register)

TR: Thanh ghi nhiém vu (Task Register)
3\

cs
DS
ES , : .
ce > - Cac thanh ghi doan 16 bit
FS
Gs J
- Céc thanh ghi da ndng 32 bit :
31 16 15 0
AH  (AX) AL EAX
BH (BX) BL EBX
CH (CX) CL ECX
DH (DX) DL EDX
31 16 15 0
SI ESI
DI EDI
BP EBP
SP ESP

- Con tré Iénh EIP va thanh ghi co EFLAGS 32 bit :

31 16 15 0

P EIP
FLAGS EFLAGS

Hinh 11.27  Céc thanh ghi va cdu trdc bén trong trung tam Vi xr Iy Pentium
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External Address

P y 32
Memory
Instruction Cache Management Data Cache
Unit
x A A A
7| 128
Instr. Address Data Address //
L : ‘ FP Instruction Cache
, ore Instruction /£ b . , 32/ Data
464 32 |/ 14 3
\ 4 \ 4 \ 4 A 4 \ 4
64 . .
RISC Floating Point
<7L> BUS Control Unit Integer Unit Control Unit
Core Register FP Register
Nesfoea [ 64
Destination
Source 1
Source 2
—1 Ki
\ 4
T Kr
vV V vV V \A 4
A 4 A 4 \ 4 \ 4 A 4 \ 4
Graphic Unit o Pipeline
. Pipeline Multiplier
Merge Register Unit Unit

Hinh I1. 28. Cd4u tric CPU Pentium
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1.3.2 Kién trc RISC, CISC

RISC: (Reduced Instruction-Set Computer)
CISC: (Complete Instruction-Set Computer)

— Main Memory

o B W R e

Hinh 11.29 Té chuc
may tinh

30OURCE: ARSTECHIICA

Céch don gian nhét dé c6 thé khao sat nhitng wu nhuge diém cua kién
truc RISC 1a so sanh viéc thuc hién mot phép toan dbi vai loai kién tric CISC
truoc day. Gia sur ta phai thuc hi€én mot 1€énh nhan hai todn hang dugc luu git
trong b nhd.

Hinh II. ... mo ta td chirc ctia mot may tinh. Bo nhé dugc tao tir cac 6
nhd tir 1:1 (hang 1: ¢t 1) dén 6:4 (hang 6 : cot 4). Khéi thuc hién 1énh co
nhiém vu thyc hién céc 1énh tinh todn x (nhan), + (chia), + (cong) va — (trw).
Tat nhién, khéi thuc hi¢n tinh toan chi c6 thé 1am viéc véi cac dir liéu (todn
hang) da dugc chtra san & mot trong cac thanh ghi A,B,C,D,E hoac F. Gia st
ta phai tim tich 2 s6, s6 th&t nhat dugc chira ¢ 6 2:3 va s6 thar hai ¢ 6 5:2, két
qua s& duoc luu lai vao 6 2:3. By gio ta s& 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 1a hoan thién mdt
cong viée vai it 1énh nhat c6 thé. Piéu nay co thé thuc hién nho vao viée xay
dung mot phﬁn cung CPU c6 kha nang hiéu dwoc va thuc hién dwoe mot
chudi cac tac nghiép. Trong truong hop cu thé ndy, CISC s& c6 mot 1énh xac
dinh duy nhét, tam goi 1a MULT, ma khi thuc hién, 1énh s€ nap hai gia tri
toan hang vao 2 thanh ghi sau d6 thyuc hién phép nhan rdi ghi két qua vao mot
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thanh ghi tuong tmg. Nhu vy cong viéc s& dugc thé hién bang mot 1énh nhu
Sau.

MULT 2:3,5:2

Lénh MULT Ia mot 1énh hoan thién (complex). Lénh lam viéc tryc tiép
trén bang nhd cia may tinh, chir khong can nguoi 1ap trinh phai dung 1énh goi
hay nap noi dung, ghi noi dung vao 6 nhé. Lénh rat gan vdi ngdn ngu’ bac
cao. Gia sur ta goi “a” la gia tri cua toan hang trong 6 nh¢d 2:3 va “b” la gia tri
todn hang trong 6 nh¢d 5:2, thi 1énh tuong Umg trong ngén nglt C la “a=a*b”.

Uu diém 16n nhét ciia hé thong CISC 1a chuong trinh dich phai lam rat it
vigc khi dich mot chuong trinh, hay mot 1énh cua ngon ngir bac cao sang
ngon ngir may. Vi do dai cua mé 1énh rat nho, nén he thdng ciing can it RAM
hon dé ghi nhé 1€nh. Di nhién, viéc thiét ké cdu tric loai CISC dic biét s&
phai tich hop cac 1énh hoan thién bang phan cing.

Trén CPU RISC: Cac CPU loai RISC chi sir dung cac 1énh (Instruction)
c6 thé thuc hién duoc trong mot chu ky xung nhip. Nhu vay 1énh MULT
duoc mo ta & phﬁn trén phai dugc chia thanh 3 1énh nhé hon: “LOAD”
chuyén dir liéu (toan hang) tir 6 nhé vao thanh ghi; “PROD” thuc hién phép
nhéan hai todn hang dugc luu gilr trong cac thanh ghi, va 1énh “STORE” s¢€
thuc hién viéc chuyén két qua tinh toan ghi vao 6 nhd. Dé thuc hién dugc
phép nhan hai toan hang, nguoi 1ap trinh phai ma hoa thanh 4 1énh nhu sau:

LOAD A, 2:3

LOAD B, 5:2

PROD A, B

STORE 2:3, A

Co thé thiy rang véi kién trac RISC, khong thuan loi 1lam cho hoan
thanh phép toan nhan hai s6 vi phai viét nhidu dong 1énh hon, can nhiéu
RAM hon dé luu giit cac 1énh mic assembly. Chuong trinh dich ciing phai
trhue hién nhiéu viéc hon dé chuyén doi cac 1énh cua ngdén nglt bac cao sang
ma may.

Thé nhung, chién lugc RISC da mang dén nhiéu thuan loi quan trong.
Vi mdi 1énh chi cAn mot chu ky xung nhip dé thuc hién, toan bo chuong trinh
cling s€ chi can sb chu ky xung nhip nhu khi thuc hién 1énh MULT & hé
théng CISC. Nhung kién trac RISC véi hé 1énh rat gon can it linh kién va
khong gian cho mach tich hop, bo qua dugc cac thanh ghi da nang. Hon nitra,
mdi 1énh chi thyc thi trong mot chu ky xung nhip nén viée t6 chirc dudng éng
cling don gian hon nhiéu.

Viéc tach I¢énh “LOAD” va 1énh “STORE” da don gian hod dang ké
khéi luong cong viéc CPU phai thuc hién. Sau khi thyc hién 1énh MULT &
cAu tric CISC, CPU tu dong x04 nd1 dung cac thanh ghi. Néu mét toan hang
nao do6 con tép tuc duge sir dung cho 1énh tiép theo, CPU phai nap lai. O kién
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trdc RISC, ndi dung cua toan hang van dugc giir lai cho dén khi mot gia tri
ma&1 duge nap vao.
Cudi cung, dé so sanh mot cach toan dién hon, cong thirc sau duoc ding
dé danh gia kha nang tinh toan, xir Iy cia cac loai CPU:
time time cycles instructions

= X = .
program cycle instruction % program

CISC cb gang giam s Iénh trong mot chwong trinh, hy sinh s chu ky
thuc hién mot Iénh trong khi RISC theo chién lugc nguoc lai.

Mot sb théng tin thl vi cho doc gia: Chi céc chip ho x86 van trung
thanh véi kién trac CISC, di nhién khong dugc théng dung 1am vi nhiing ly
do khac: Trugc hét do su phét trién vii bdo cua cong nghé tich hop mach,
trong cong nghé san xuat linh kién dién ta. Su giam gia dén mac khé hiéu
cia bo nhé RAM ciing 1lam dao 1on cach nhin nhan nhimg nhugc diém cua
cac CPU theo kién tric RISC. Gia 1Mbyte RAM nam 1977 1a khoang
5000USD, nhung dén nam 1994 1a khoang 6USD, con tai thoi diém nay
(2005) la khoang hon 0,2 USD! Cong nghé chuong trinh dich (compiler
technology) ciling trd nén hoan thién hon nén CPU loai RISC cung véi bo nhé
RAM dung luong 16n va cdng nghé phan mém da tré thanh 1y tuong hon
nhiéu doi vai cac hang san xuat may tinh.

11.3.3 Quan ly bé nhé&

Pia chi (address) 1a phuong thuc duy nhat dé “xac dinh vi tri
(location)” ctia mot 0 nhé trong “khong gian dia chi” (address space).

Pia chi dugc thé hién
bang mot s nguyén nhi phan
khong dau va duoc luu giit
trong cac thanh ghi chuyén
% dung va thanh ghi da nang voi
nhiing k¥ thuat hoan thién. Dia
chi dugc giai md bang phan
BxTAE4E74E loraHon =7 AE40T4E Cl:rng dé truy XUét dén mét Vl trl’
nhd trong cac khéi nhé vat ly,
vi du b6 nhd RAM hoiac ROM
hay trong mot nguén nhg duoc
ban do hoa (memory mapped
resource).

Hinh bén biéu dién cach
nhin tong quéat vé dia chi, khéng

address Fermory

BxFFFFFFFF
8:FFFFFFFE
BxFFFFFFFD

BxBEa8E882
BxAaa88881
BxBEaa88888
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gian dia chi va vi tri nha trong kién tric may tinh 32 bit. C6 thé thay dia chi
nhu 12 mot con troé (pointer), mot sé nguyén nhi phan tham chiéu dén mot ddi
tugng hay mét vi tri nhg (6 nhd). Di nhién, dé tao ra duoc mot con tro, cac ki
thuat nhu phan doan (segment), st dung do léch (offset) va gia tri dich chuyén
(displacement) duoc st dung va duoc tao nho don vi giao dién BUS (BIU)
trong cac CPU.

Khong gian dia chi 14 tap tat ca cac dia chi, ciing c6 thé hinh dung nhu
la mot ham riéng tham chiéu dén cac 6 nhé. Thong thuong, dia chi bat dau tir
0 (zero) cho dén 2"-1, trong do N 1a @6 rong cua BUS dia chi (16, 20, 24, 32
hoac 64). Khong gian nay co thé khong chinh xac véi kién trac phan doan.

Trong cac hé thdng hién dai, phan 16n khong gian dia chi c6 thé duoc
dix trir nho kién trdc cua hé diéu hanh, hoac tam thoi khong duoc ban d6 hoa.
Nhitng van dé lién quan doc gia co thé tim thdy trong cac tai liéu vé khéng
gian bo nhd ao va khéng gian bo nhg vat ly.

11.3.4 B6 nhé cache

Cache 12 co ché nhé tdc d6 cao dac biét. Cache c6 thé sir dung nhu
mot ving nhé dir trit trong bo nhé chinh nhung vai nhitng chip nhé tée do
cao. Co6 hai loai bo nhé cache duoc st dung chung trong may PC, memory
caching va disk caching.

Cache
yiy

Disk

Memory cache con duoc goi bo nhd cache hay RAM cache, st dung
RAM tinh (SRAM) tdc d6 cao. Rat hiéu qua vi nhiéu chuong trinh truy nhap
cac dit liéu hoac 1énh théng qua ving nhé nay. Bang céch luu gitt dir lidu va
lénh trong cache, toc do truy nhap bo nhé duge nang cao. Ciing c6 mot loai
memory cache dugc tich hop truc tiép trong CPU nhu & c4c CPU 80486
(8KB), ¢ Pentium la 16KB. Chung dugc goi la cache noi bo (Internal cache),
hay cache mtrc 1 (L1). Cac PC con ho tro cache ngoai (External cache), con
goi la cache L2, 1a b nhd dugc dung trung gian gitra CPU va bo nhé chinh
DRAM.

Disk cache 1am viéc gidng nhu nguyén ly caa cache nhé, nhung thay
vi sir dung SRAM, cache dia st dung DRAM nhu bo nhé chinh. Phan 16n di
licu duoc truy xuat tir dia duoc luu gilt trong cac ving nhé dém. Mai khi
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chuong trinh truy xuat dia, théng thuong nd kiém tra xem, céac dir lidu d6 da
duoc luu vao ving cache dia hay chua. Cache dia dong vai trd rat quan trong
trong viéc nang cao toc do truy xuat, vi truy xuat mot byte dir liéu trong
RAM c6 thé noi nhanh hon gip ngan lan truy xuat mot byte dit liéu tir cac 6
dia. Khi dit liéu duoc tim thay trong bo nhd cache, tic 1a cache hit, va hiéu
suat cua cache duoc danh gia bang hit rate. Hau hét cac hé thong cache déu
str dung k§y thuat smart caching, c6 nghia 1a hé théng ludn luén ghi nhan mot
s6 loai dit liéu thuong dugc sir dung nhét. Chién lugc xac dinh céc thong tin
nao duge luu gir vao trong bo nhd cache 1a van dé duge dic biét quan tam
trong khoa hoc may tinh.

1.4 Single-Chip MicroComputer pC8051

11.4.1 Téng quan

Ngoai cac trung tdm vi xtr Iy ho x86, Intel® con thiét ké va san xuét cac
trung tdm Vi xir Iy chuyén dung phuc vu cac muc dich do luong va diéu khién
tu dong, phuc vu cac ung dung don gian nhung rat phd bién khac, dic biét 1a
trong cac Hé thong nhing (Embedded Systems). Cac chip Vi xt Iy loai nay da
vuot ra ngoai khuén kho caa mot trung tam Vi xi [y don thuan, tra thanh mot
may vi tinh (MicroComputer). Ciing c6 thé nhin nhan rang, cac trung tam Vi
xt Iy ho ndy 1a mot may vi tinh thuc thy, néu nhin nhan chip nay theo quan
diém kién tric may tinh cua Von Neumann: Chip duogc trang bi thém bo nhé
chuong trinh (ROM hoidc EPROM) va bd nh¢ dit ligu, cling nhu cac cong
vao/ra ndi tiép, vaolra song song, v.v...

MCS - 51 14 ho vi diéu khién cua IntsI®. Cac nha san xuit khac nhu
Siemens, AMD - Advanced Micro Device, Fujitsu va Philips dugc cap phép
lam cac nha cung cap céc chip caa ho MCS - 51.

Vi mach chi yéu caa ho MCS - 51 1a chip pC8051, linh kién dau tién
cua ho nay duoc dua ra thi truong. Chip nC8051 c6 cac dac trung dugc tdm
tat nhu sau:

— 4 KB ROM va 128 byte RAM

— 4 port 8- bit, 32 16i vao/ra

— 2 bo dinh thoi (Timmer) 16 bit

— Mach giao tiép ndi tiép

— Khong gian nhé chuong trinh ngoai (mo rong) 64K
— Khong gian nhé dit liéu ngoai 64K

— Bo xur ly bit (thao téac trén céac bit riéng re)

— 210 vi tri bit nhd duoc dinh dia chi
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— Thuc hién phép todn Nhan, Chia trong thoi gian 4ps.
Cac thanh vién khac caa ho MCS-51 ¢6 cac té hop ROM (EPROM),
RAM trén chip véi dung lugng khac nhau, bo bién d6i tin hiéu trong ty-s6 va

s6-twong tu, va cO thé c6 thém bo dinh thoi thu” ba. ’I\/IOI mot chip caa ho
MCS-51 déu co phién ban CMOS tiéu thu céng suat thap.

Duéi day 1a thong sb co ban cua mot s6 uC ho MCS-51:

A A

Bo nho Bonhodir  Cac bg
Chip chwong trinh lieu trén nho dinh
trén chip chip thoi

8051 4 K ROM 128 byte 2

8031 0K 128 byte 2

8751 4 KEPROM 128 byte 2

8052 8 KROM 256 byte 3

8032 0K 256 byte 3

8752 8 KEPROM 256 byte 3

INT1*

Y I pepep— N e
: T T2EX*
I e Fime2 (8032/8052) HC-8051 S V. !
: Timel e 1 e ——— . Timer 2 ‘: ...... To*
| Time 0 i  128bytes ii ROM | (8032/8052 i°
| : —Serial port RAM i OK-8031/ i Timerl I .
X v (8032/8052) i 8052 4—:— T1
I 4K-8051 _ X
: Interrupt control Other registers 128 bytes 8K-8052 Timer 0 4:— TO*
I RAM I
: /\ ETIIIIIITD LI :
o 10 IT -
: ChPU < Internal BUS i
i ¥ 7'y |
! ~~ lL !
| Oscillator Bus control /O Port Serial Port :

—-l__ —_l__ Address/data

Hinh 11.29 So do cdu tric cia chip pc8051
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Port 0 ( cac chan tr 32
dén 39) co hai cong dung. Trong cac pro[] 1 40 [Jwvee
tdhiét k|é ti rt]hiéu, port‘O/ duc_?rc st p1.1[] [ 1pP00 ADO
ung lam nhiém vu vaol/ra. Trong
cac thiét ké 1on hon co bo nho P1.2[ [1po1 ADL
ngoai, port 0 tr& thanh bus dia chi va P1.3|: :| P0.2 AD2
bus dir liéu ddn kénh. p1.4[] 1P03 AD3
Port 1 chi c6 mét cong P1.5[] [ 1po4 AD4
dung la vao/ra (cac chan tir 1 dén 8), P1.6[] [ pros5 AD5
va dung dé giao tiép v&i céc thiét bi
ngoai vi hogc lam cbng vao/ra hoc P1.7L [ 1Po6 AD6
lam céac 16i vao cho mach dinh thoi RSTE :IP_O? AD7
ther ba. P3.7 RxDL] HC8051 (1 EA
Port 2 (cac chan tir 21 dén P36 TxD[ 1 ALE
28) c6 hai cdbng dung, hodc lam INTA DoEN
nhiém vu vao/ra hoac la byte dia chi P3.5 EE % PSEN
cao cla bus dia chi 16-bit cho cac P34 INT1 P27 Al5
thiét k& co bo nhé chuong trinh P33 To[] [ 1pP26 Al4
ngoai hodc cac thiét ké cé nhiéu hon P3.2 Tll: :| P25 AIl3
256 byte bd nh: ij Ile: ngoal.10 y P31 VW?E :I P24 AL2
Port 3 (cac chan tw én =
17) c6 hai cbébng dung. Khi khéng P3.0 RDI: :I P23 All
hoat dong vao/ra, cac chan cuda port XTAL2[] [ 1p22 A0
3 c6 nhiéu chi*c néng riéng (mai XTAL1[ P21 A9
chan c6 chc nang riéng lién quan
dén cac dac trwng cu thé cha 8051). Vsl 20 21 [1p20 A8

Hinh 11.30 So d6 néi chan Chip uC8051

11.4.2 M ta cau tric va chirc nang

Hinh 11.28 cho ta so' d6 chan cia chip 8051. Chire nang tom tat cia timng
chan nhu sau : 32 trong so6 40 chan cua 8051 cd cong dung vao/ra, tuy nhién
24 trong 32 chan nay c6 hai cong dung, moi chéan co thé hoat dong vaol/ra
hoac hoat dong nhu mot chén caa tin hiéu diéu khién hoac nhu mot chan dia
chi/di liéu cua bus dia chi/di liéu don kénh.

32 chéan hinh thanh 4 port 8-bit. Vi cac thiét ke yéu cau toi thiu bo
nhé ngoai hoac cac thanh phéan bén ngoai khac ta co thé sir dung port nay lam
nhiém vu vao/ra. 8 chan cua méi port cé thé dugc s dung nhu mét don vi
giao tiep song song Vvai cac thiét bi ngoai vi.

+ Port 0

~ Port 0 ( céc chan tir 32 dén 39) c6 hai cong dung. Trong cAc thiét ké toi
thicu, port 0 duoc sir dung lam nhiém vu vao/ra. Trong cac thict ke lon hon co
bd nhé ngoai, port 0 tré thanh bus dia chi va bus di liéu don kénh.

+ Port 1

Port 1 chi c6 mot cong dyng la vao/ra (cac chan tir 1 dén 8), va dung dé
giao tiep voi cac thiet bi ngoai vi hoac lam chén vao/ra, hoac lam cac chan
nhan tin hiéu vao caa mach dinh thoi thi ba.
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+ Port 2

Port 2 (c4c chan tir 21 dén 28) c6 hai cong dung, hoic lam nhiém vu
vao/ra, hoac 8 chan dia chi cao cua b,us dia chi 1§-bit cho cac thiét ké co bo
nhé chuong trinh ngoai hoac cac thiét ké co nhicu hon 256 byte bo nho dir
liéu ngoai.

+ Port 3

Port 3 ( cac chan tir 10 den 17) ¢6 hai cong dung. Khi khang sir dung
cho muc dich vao/ra, cac chan cua port 3 ¢6 cac chuc nang riéng (moi chuc
nang riéng lién quan dén céac dac trung cu thé caa 8051).

+ Chéan cho phép truy nhdp bé nhé chwoeng trinh PSEN

8051 cung cp 4 tin higu diéu khién bus. Tin higu PSEN (Program store
enable) la tin hi¢u ra trén chan 29. bay la tin hi¢u dieu khién cho phép truy
xuat bo nhé chuong trinh ngoai, chan nay thuong noi vai chan cho phép ra
OE (output enable) cia EPROM (hoiac ROM), cho phép doc cac byte Iénh.

Tin hiéu PSEN & logic 0 trong suét thoi gian tim nap Iénh (Instruction
Fetch). Cac ma nhi phan cua chuong trinh hay opcode (ma thao tac) dugc doc
tir EPROM, qua bus dir liéu va duoc chot vao thanh ghi [énh IR cua 8051 dé
duoc giai ma.

Khi thyc thi mét chuong trinh chita & ROM noi, PSEN duogc duy tri &
muc logic khong tich cuc (logic 1).

+ Chan cho phép chét dja chi ALE

8051 su dung chan 30, chan cho phép chot dia chi ALE (address latch
enable) dé giai don kénh (demultiplexing) bus dir li¢u va bus dia chi. Khi port
0 duoc st dung lam bus dia chi/dix li¢u don kénh, chan ALE dua ra tin hi¢u de
chot dia chi (byte thap cua dia chi 16-bit) vao mét thanh ghi ngoai trong suot
1/2 dau caa chu ky bd nhé (memory cycle). Sau khi dia chi da dugc chot cac
chén cua port 0 sé lam nhiém vi vao/ra dir liéu trong 1/2 thi hai cia chu ky bo
nhé.

+ Chan truy xudt ngoai EA

L6i vao EA (chan 31) c6 the néi véi 5V (logic 1) hodc ndi véi GND
(logic 0). Neu chan nay noi Ién 5V, 8051/8052 thuc thi chuong trinh trong
ROM néi (Chuong trinh thuong nhé hon 4K/8K). Neu chan nay noi vei GND
(chan PSEN ¢ logic 0), CPU thuc thi chuong trinh chira & bo nhé ngoai. Doi
voi 8031/8032 chan EA phai ¢ logic 0 vi ching khong c6 b6 nhé chuong
trinh trén chip. Néu chan EA ¢ logic 0 doi vai 8051/8052, ROM noi ¢ bén
trong chip dugc vo hiéu hoa va chuong trinh thyuc thi chira & ROM bén ngoai.

Céc phién ban EPROM cuaa 8051 con sir dung chan EA lam chan nhan
xung dién ap 21V cho viéc lap trinh EPROM noi .
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+ Chan RESET (RST)

L6i vao RST (chéan 9) 1a 10i vao téi khoi dong (master reset) cua 8051
dung dé thiet lap trang thai ban dau cho toan hé thong. Khi 16i nay duoc treo &
logic 1 toi thieu hai chu ky may, cac thanh ghi bén trong cua 8051 dugc nap
cac gia tri thich hgp cho viéc khai dong lai hé thong.

+ Cac chan XTAL1&XTAL2

Mach dao dong bén trong chip 8051 dugc ghép vai thach anh bén ngoai
& hai chan XTAL1 va XTAL2 (chan 18 va 19). Tan sb danh dinh cua thach
anh 1a 12MHz cho hau hét cac chip caa ho MCS-51 (Riéng 80C31BH-1 su
dung thach anh 16MHz bén trong, mach dao dong trong chip khdng can thach
anh bén ngoai). Mt ngudn xung clock TTL ¢6 thé duoc ndi véi chan XTALL
va XTAL2.

8051

TTL 19
Oscillator XTAL 1

74L.S04
18 XTAL 2

Hinh 2.31 8051 ghép vdi mach dao déng TTI bén ngoai
+ Cdu trac cia Port vao/ra.

8051 internal bus

<
Q

Read
latch

Read
Internal pin

Pull-up

Port

¢ pin
D Q
Port

latch

Write
To latch ¢ Open drain output For Port 0 when operating as an I/O port

Hinh 11.32 Cdu tric cua port vao ra

8051 internal bus: Bus ndi ciia 8051 Read pin: chan port
Read latch: bo chét phuc vu doc Port latch: B6 chét cta port
Internal pull up: Mach pull-up Write to latch: Ghi vao bo chét

So d6 mach dién bén trong caa port vao/ra duoc vé don gian nhu hinh
11.23, viéc ghi dir liéu dén 1 chan cua Portthyc chat la nap dir liéu vao bo
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chét cua port, 16i ra Q cua bd chdt dieu khien mot Transistor truong va
Transistor nay noi voi chan cua port. Kha nang Fanout cua cac port 1, 2 va 3
la 4, tai caa vi mach TTL loai Schottky cong suat thap (LS).

~ Tathdy c6 2 kha nang: "doc bg chot" va “doc chan port”. Cac Iénh yéu
cau thao tac doc-stra-ghi doc bo chot dé tranh nham lan mic dién ap do su
kién dong tai tang. Cac Iénh nhap 1 bit cta port (nhu MOV C,P1.5) doc chén
port.

+ Té chic bg nhe.

Hau hét cac bo vi xir Iy (CPU) déu c¢d khong gian nh chung cho dit
liéu va chuong trinh, cac chuong trinh dugc luu trén dia va nap vao RAM dé
thuc thi vay thi ca hai dit liéu va chuong trinh déu luu trd trong RAM.

Céc chip vi dieu khién hiém khi duoc sir dung giong nhu cac CPU
trong cac h¢ may tinh, thay vao d6 chung duoc lam thanh phan trung tam
trong cac thiet ké huong dicu khién, trong do co bo nha dung luong gidi han,
khéng c6 6 dia va hé dieu hanh. Chuong trinh diéu khién thuong tra trong
ROM.

8051 c6 khong gian va by nhé riéng cho chuong trinh va dit ligu duoc
tich hop & bén trong chip, ta cé thé mé rong bo nhé chuong trinh va bo nhé
di liéu bang cach sir dung cac chip nhé bén ngoai vai dung luong toi da la
64K cho bo nhé chuong trinh va 64K cho b nhé dix ligu.

Bo nho tich hop trong chip bao gom ROM (Chi c6 ¢ 8051/8052) va
RAM. RAM trén chip bao gom vung RAM da chuic nang va vung RAM véi
tung bit duoc dinh dia chi (goi la ving RAM dinh dia chi bit, cac Bank) va
cac thanh ghi chtc nang dac biét SFR (Special Function Register). Hai dac
tinh dang luu y la:

(8  Cac thanh ghi va cac port vao/ra dugc dinh dia chi theo
kiéu &nh xa bo nhé (memory mapped) va duoc truy xuat nhu mot vi tri
trong bo nhé.

(b)  Vung stack thuong tra trén RAM trong chip (RAM néi)
thay vi ¢ trong RAM ngoai doi véi cac bo vi xir ly.

+ Vung RAM da muc dich.

Ving RAM da muc dich c6 80 byte dat & dia chi tir 30H dén 7FH, bén
duci ving nay tu dia chi 00H dén 2FH la ving nhé c6 thé duoc su dung
twong tu. Bat ky vi tri nhé¢ nao trong Vung RAM da muc dich déu co thé
duoc truy xuat tu do bang cach dinh dia chi tryc tiép hoac gian tiep.

+ Vung RAM dinh dia chi bit.

8051 chwra 210 bit dugc dinh dia chi trong d6 128 bit chra 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 céc bit riéng ré& théng qua phan mém
la mot dic trung manh cua hau hét cac bd vi diéu khién. Céc bit c6 thé dugc
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Set, Reset, AND, OR, v.v... bang mét 1énh. Hau hét cac bo vi xir Iy c6 mot
chudi lénh doc-sira-ghi dé nhan duoc cing mot két qua. Ngoai ra 8051 con
c6 cé4c port vao/ra c6 thé dinh dia chi tung bit, diéu nay Iam don gian viéc
giao tiép bang phan mém vai cac thiét bi vao/ra don bit.

+ Cac thanh ghi.

32 vi tri thap nhat caa bo nhé ndi dugc st dung nhu nhitng thanh ghi.
Céc lénh cua 8051 hd trg 8 thanh ghi tir RO dén R7 thudc bang 0 (bank 0)
day 1a bang mic dinh sau khi reset hé théng. Cac thanh ghi nay dugc danh
dia chi tir 00H dén 07H.

Cac lénh st dung cac thanh ghi tir RO dén R7 1a cé4c 1énh ngan va thuc
hién nhanh hon so véi céc lénh tuong dwong sir dung kiéu dinh dia chi truc
tiép. Cac gié tri dir liéu duoc st dung nhiéu nén chira & mét trong cac thanh
ghi nay. Bang thanh ghi dang duoc s dung dugc goi la bang thanh ghi tich
cuc. Bing thanh ghi tich cuc c6 thé dugc thay doi bang cach thay doi céc bit
chon bang trong tir trang thai chuong trinh PSW .

+ Céc thanh ghi chic nang dac biét (SFR)
Cac thanh ghi cua hau hét cac bo vi xu ly déu dugc truy xuat tudng

minh boi mot tap Iénh. Thao tdc dugc x&c dinh roé rang trong opcode caa
Iénh.

Céc thanh ghi cua 8051 duogc cau thanh tir mot phan cia RAM trén
chip, do vay méi thanh ghi ciing c6 mot dia chi. Cling nhu cac thanh ghi tir
RO dén R7, ta c6 21 thanh ghi chac ning dic biét SFR chiém phan trén cua
RAM noi tir dia chi 80H dén FFH .

+ Co nhg.

Co nhé CY (CARRY FLAG). Cong dung truyén théng trong cac phep
toan sé hoc, dugc set bang 1 néu c6 s6 nhé tir phép cong bit 7 hoac co sb
muon mang dén bit 7.

+ Co nhe phu.

_Khi cong cac gia tri BCD, co nhé phu AC (auxiliari carry Flag) duoc
set bang 1 néu cb mot so r]hc’y dugc tao tu bit 3 chuyén sang b[t 4 hoac néu
ket qua trong 4 bit thap nam trong ving tor 0AH den OFH. Neu cac gia tri
duogc cong la gid tri BCD, Iénh cong phai duoc ticp theo bai Iénh DA A (higu
chinh thap phan thanh chia A) dé dua céc gia tri két qua 1én hon 9 vé gia tri
dang.

+ Co 0

Pay 1a co ¢6 nhiéu muc dich danh cho cac tng dung cua ngudi 1ap
trinh.

+ Cac bit chon day thanh ghi
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Céc bit chon day thanh ghi RS0, RS1 ding dé xac dinh day thanh ghi
tich cuc. Cég: bit pay dugc xoa sau khi c6 thao tac reset hé thong va doéi muac
logic bai phan mem khi can.

Later versions of the 8051 microcontrollers
&mgmmiwfwmemﬂ

Previous versions of the 8051 microcontrollers
(128 general-purpose registers)
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Hinh 11.33. T6 chizc bé nhé RAM trong ho pC8051
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+ Co tran

Co tran OV (overFlow Flag) duoc reset bang 1 sau phép toan cong
hoac trir néu co Xuat hién mot su tran so6 hoc. Khi cac so6 ¢é dau dugc cong
hodc duoc tri, phan men cb thé kiém tra bit tran OV dé xac dinh xem ket qua
cé nam trong khoang cho phép hay khéng.

+ Co chdn lé

Bit chn l¢ P ty dong duoc set bang 1 hay x04 bang 0 & mdi chu ky
may dé thiet 1ap kiém tra chan l¢ cho thanh chira A. So cac bit 1 trong thanh
chira cong vai bit P ludn la s6 chan. Neu thanh chira ¢6 noi dung 101011018,
bit P s&€ 1a 1 dé c6 so bit 1 1a 6. Bit chan I¢ duoc st dung nhicu de ket hop voi
cac chuong trinh vao/ra noi tieép trudce khi truyen dir liéu hoac kiem tra chan
Ié sau khi truyen dir liéu.+

+ Tir trang thai chuwong trinh PSW

Bit Ky hiéu Pia chi M6 ta bit

PSW.7 CY D7H Co nhé

PSW.6 AC D7H C& nhé phu

PSW.5 FO D6H Co0

PSW.4 RS1 D5H Chon day thanh ghi (bit 1)
PSW.3 RSO D4H Chon day thanh ghi bit 0

00 = Bank 0: dia chi ttr 00H dén 07H
01 = Bank 1: dia chi ttr 08 dén OFH

10 = Bank 2: dia chi tr 10H dén 17H
11 = Bank 3: dia chi tr 18H dén 1FH

PSW2 OV D3H Co tran
PSW1 - D1H Dw triv
PSWO P DOH Kiém tra chan |1é

+ Thanh ghi B

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

~Lénh chia DIV AB chia A boi B, thuong s6 chira trong thanh chaa A
va s6 du chtra trong Thanh ghi B. Thanh ghi B con duoc xtr ly nhu mét thanh
ghi nhap. Cac bit dugc dinh dia chi cua thanh ghi B ¢ dia chi tor FOH dén
F7H.

+ Con tro Stack
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Con tro stack SP (stack pointer) la mét thanh ghi 8-bit ¢ dia chi 81H.
SP chua dia chi cua dir liéu hién dang ¢ dinh cua stack. Cac Iénh lién quan
dén stack bao gém dir liéu cat vao stack va lénh ldy dit liéu ra khoi stack.
Viéc cat vao stack lam tang SP trudc khi ghi dit liéu va viéc lay dir liéu ra
khoi stack s€ giam SP. Vung stack cta 8051 dugc gitt trong RAM ndi va
duoc gigi han dén cac dia chi truy xuat duoc boi kiéu dinh dia chi gian tiép.

+ Con tro dir ligu DPTR

Con tré dir liéu DPTR (data pointer) ding dé truy xuit bo nho bén
ngoai hoac bo nhé dir ligu ngoai. DPTR la mét thanh ghi do dai la 16 bit 6
dia chi la 82H (DPL, byte thap) va 83H (DPH, byte cao).

+ Céc thanh ghi port.

Cac port vao/ra ciia 8051 bao gom 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
khdng duogc ding dé vao/ra néu ta st dung thém bo nhé ngoai hoic néu cé
mot s6 dic tinh caa 8051 dugc sir dung nhu 1a ngat, port néi tiép,... P1.2 dén
P1.7, nguoc lai, ludn la cac duong vao/ra da muc dich hop Ié.

Tat ca cac port déu duoc dinh dia chi ting bit nham cung cap kha ning
giao tiep manh,

+ Céc thanh ghi dinh thon.

8051 c6 2 bo dém dinh thoi (time/counter) 16-bit dé dinh cac khoang
thoi gian hoic dé dém cac su kién. Bo dinh thoi 0 ¢6 dia chi 1a 8AH (TLO,
byte thap) va 8BH (TL1, byte cao); bo dinh thoi 1 ¢6 dia chi 8CH (THO, byte
thap) va 8DH (TH1, byte cao).

Hoat dong cua bo dinh thoi duoc thiét 1ap boi thanh ghi ché do dinh
thdi 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 tirng bit.

+ Céc thanh ghi ciia port néi tiép.

~ Bén trong 8051 c6 mot port ndi tiép dé truyen thdng véi cac thiét bj
noi tiep nhu cac thiet bi dau cuoi hoac modem, hodc dé giao tiep vai cac IC
khac c6 mach giao tiép noi tiép (nhu cac thanh ghi dich).

Mot thanh ghi duoc goi 1a bo dém dir liéu ndi tiep SBUF (serial data
buffer) ¢ dia chi 99H Iu:y du I‘iéu truyen di va dir liéu nh;in ve. Viéc ghi lén
SBUF sé nap dir liéu dé truyen va viéc doc SBUF s€ lay dit liéu da nhan
duoc.

_ Céc ché d¢ hoat dong khac nhau duoc Iap trinh thdng qua thanh ghi
diéu khiéen port noi tiep SCON (serial port control register) ¢ dia chi 98H,
thanh ghi nay duoc dinh dia chi ting bit.
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- Céc thanh ghi ngat

8051 c6 mot cau tric ngat vai 2 mac wu tién va 5 nguyén nhan ngat. (5
source, 2 priority level interrupt structure). Cac ngat bi vé hiéu hoa sau khi
reset hé théng va sau dé dugc cho phép bang cach ghi vao thanh ghi cho
phep ngat IE (interrupt enable register) ¢ dia chi ABH. Muc uu tién cua cac
ngat duoc thiét 1ap qua thanh ghi wu tién ngat IP (interrupt priority register) &
dia chi B8H. Ca 2 thanh ghi nay déu dugc dinh dia chi ting bit.

+ Thanh ghi diéu khién nguén

Thanh ghi diéu khién nguon PCON (power control register) c6 dia chi
87H chtra céc bit dieu khien.

Bit SMOD tang gap doi toc do baud cua port ndi tiep. Khi port nay
hoat dong ¢ cac che do 1, 2 hoac 3, céc bit 4, 5 va 6 cua PCON khong duoc
dinh nghia. Céac bit 2 va 3 la cac bit co da muc dich danh cho cac tng dung
cua nguoi st dung.

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

Ché @6 ngudn giam.

Lénh thiét 1ap bit PD bang 1 s& la Iénh sau ciing dugc thuc hién truéce
khi @i vao ché d6 nguon giam:

(1)  Mach giao dong trén chip ngung hoat dong

(2)  Moi chic nang ngung hoat dong

(3)  NOoi dung cua RAM trén chip dugc duy tri

(4)  Céc phan port duy tri mac logic hién tai caa ching

(5)  ALE va PSEN gifr dugc ¢ muc thap. Chi ra khoi ché do
nay bang cach reset hé thong.

Trong suét thoi gian & ché @6 ngudn giam, Vce ¢6 dién ap la 2v. Can
phai git cho Ve khong thap hon sau khi dat duoc ché d¢6 ngudn giam va can

phuc hgl Vee bang 5V tdi thiéu 10 chu ky dao dong trude khi chan RST dat
murc thap lan nira.

Bit Ky hiéu Mo ta

- sMop  bittang gap doi toc d¢ baud, bit nay khi set lam cho toc do
baud tang 2 ¢ cac ché do 1,2 va 3 cua port noi tiep

6 - Khong dinh nghia

5 - Khong dinh nghia

4 - Khong dinh nghia
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3 CF1 Bit co da muc dich 1
2 CFO Bit co da muc dich 2
. FD Ngudn giam; thiét lap dé tich cuc ché do ngudn giam, chi ra

khoi ché a6 bang reset

Ché d6 nghi; thiét lap dé tich cuc ché do ghi, chi ra khoi

0 IbL ché do bang mot ngat hoic reset hé théng.

Ché dgp nghi.

Lénh thiét 1ap bit IDL bang 1 s& la Iénh sau cting dwogc thuc thi truée
khi di,vao ché d6 nghi. O ché d6 nghi, tin hiéu clock noi dugc khoé khdng
cho den CPU nhung khong khoa doi véi cac chuc nang ngat, dinh thoi va
port noi tiep. Trang thai cua CPU dugc duy tri va néi dung cua tat ca cac
thanh ghi cling dugc gitr khdng thay doi.

Céac chén port ciing dugc duy tri cAc muac logic caa ching. ALE va
PSEN dugc gitt & muc cao.

~ Ché d6 nghi két thiic bang cach cho phép ngét hoac bang céch reset hé
thong. Ca hai cach vira néu déu xoa bit IDL.

+ B¢ nhé ngoai

Cac bo vi xur ly ho MCS-51 c6 kha nang mé rong cac tai nguyén trén
chip (b6 nho, VO, v.v...) d€ tranh hién tuong co chai trong thict ke. Cau truc
cua MCS-51cho kha nang me rong khong gian bo nhé chuong trinh den 64K
ROM ngoai va khong gian bo nhé dir liéu den 64K RAM ngoai khi can thiét.

|<— Memory cycle —>|

>< Address ><
D0-D7 ><_ Data <

(a) Non multiplexed ( 24 pins)

A0-A15

|<— Memory cycle —>|

AB-Al5 > Address
ADO0-AD7 >< Address >< Data ><

(b) Multiplexed (16 pins)

Hinh 11.34 Da hop dia chi ( byte thap ) va Bus diz lieu
(a) khdong don kénh (24 chan), (b) don kénh (16 chéan)
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Cac IC giao tiép ngoai vi ciing c6 thé dugc thém vao dé mo rong
kha nang vao/ra. Ching tré thanh mot phan caa khoéng gian bo nhé dir
liéu ngoai bang cach st dung cach dinh dia chi kiéu I/O anh xa bd nhé.
Khi bo nhé ngoai dugc s dung, port O lam nhiém vu cua port vao/ra.
Port nay tré thanh bus dia chi (A0-A7)va bus dit liéu ( DO-D7) dén kénh.
L6i ra ALE chét byte thap cua dia chi ¢ thoi diém bat dau moi mét chu ki
bd nhé ngoai. Port 2 thuong ( nhung khong phai luén luén) dugc dung
lam byte cao cua bus dia chi .

Reading
2 o}
PSEN _ ats d W
f— Reading —
g = = B
WR o— —riting WR A1 — ) A1)
A10 | A10 )
A9 — A9 |
A8 A8 |
4 RAM(64K) ROM(64K)
11 D7 AT - - D7 AT -
A15 A1 | pg RS ‘-
Al4 — A6 Dé A6 |
N a13 — | I — D5 A5 [— — DS A5 [—.
T a1z — 153 Ad [ = Ad [
) A11 — A s A3 “J - A3
o | Ato — | - :ﬁﬂ 1 oy ﬁjﬁ
:: — Do AD ) - Do AO N
|
I
8051 !
|
I
v
| ™
D7 N —1D7 M~ P
— ~— D6 Qr — 1 |
o B N ~—| D5 D a6 | |
i = - W ,
Qlez | —ez g @ 1| Hinhll.35a-Ket
o R — A1 A= A ,
L__ISeeRy—\ oo N oo L noi bg nho
ALE > LE chuong trinh va
| Lower address byte writing‘ dﬁ’ Iléu ngoal

+ Truy xudt bg nhé chwong trinh ngoai
B0 nhé chuong trinh ngoai 1a bo nhé chi doc, dugc cho phép truy
xuat baoi tin hiéu PSEN. Khi c6 mét EPROM ngoai dugc sir dung, ca hqi
port O va port 2 khdng dugc sir dung cho muc dich vao/ra. Két noi
8051vai bo nha ngoai EPROM duoc trinh bay ¢ hinh 11.33a, 11.13b
Mot chu ky may cua 8051 ¢ 12 xung nhip. Néu bo giao dong trén
chip c6 tan s6 12MHz, mét chu ky may dai Lusec. Trong mot chu ky may
dién hinh, ALE c6 2 xung va 2 byte cua Iénh dugc doc ta bo nhé chuong
trinh (néu Iénh chi co maot byte, byte tha hai duoc loai bo).
_Bo nhé di liéu ngoai la b nhé doc/ghi dugc cho phép baoi cac tin
hiéu RD va WR ¢ cac chan cua P3. Lénh dung dé truy xuat bd nhé dir
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liéu ngoai la: MOV X, str dung hoac con tro dir liéu 16-bit DPTR hoac RO,
R1 lam thanh ghi chua dia chi.

( Port 0 > DO-D7
74HC373

. | EPROM
EAl-:I_ t D Qj} AO- A7
ALEF— 1C
Port 2 >A8-A15
PSEN} {oE

Hinh 11.35b - Két néi 8051 véi bé nhé chwong trinh ngoai

RAM c6 thé giao tiép vai 8051 theo cach nhu EPROM ngoai trir
duong RD noi véi duong cho phép xuat (OE) cia RAM va WR néi véi
duong ghi (WR) cua RAM. Céc két ndi véi bus dix liéu va bus dia chi
gidng nhu EPROM. Bing céch st dung cac port 0 va port 2 va céac chip
nhé, ta c6 dung luong RAM va ROM ngoai 1én dén 64K (Hinh 11.13a).

11.4.3 Lap trinh cho pC8051

Pé lap trinh cho 8051, ngudi lap trinh can nam that viing cach to
chtc rat hitu hiéu nhung tuong dbi phtc tap cia bo nhé RAM tich hop
trong chip. Khéng don thuan déng vai tro bd nhd dir liéu trong MCS51,
n6 con sir dung mat phan b nhé RAM dé 1am thanh ghi da nang va thanh
ghi véi cac chire nang dac biét.

Ton tai chuong trinh Assembler riéng cho ho MCS51, 1ap trinh hop
ngit twong dwong nhu 1ap trinh hop ngit cho ho 80x86. Piém manh tuong
g 1a ton tai mot phién ban ngdn ngir C cho MCS51, tao diéu kién cho
nhimg ai dd quen véi 1ap trinh C c6 thé tao cac phan mém tng dung dé
cai dat vao trong bo nhé ROM ciia MCS 51 cho nhiing ting dung thuc té.

Ban doc cd thé tham khao tai liéu [1] vé 1ap trinh cho pC8051 dugc
néu & cudi cudn giéo trinh nay.

I1.4.4 Cac kha nang wng dung cua uC8051
Thong thuong, cac trung tam Vi xir Iy dugc dung dé xay dung nén

cac may tinh. Riéng cac trung tam cua Single Chip Microcomputer, do
nhitng cau tric dac trung va tinh nang ky thuat, dugc tng dung nhicu
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trong cac thiét ké nho, dic biét 1a trong cac hé théng nhing, véi sé thanh
phan phu tro thém vao tdi thiéu nhat. Nho cau tric va kha nang cai dat
cac chuong trinh ung dung ngay trong bo nhé ROM hoac bo nhé Flash
tich hop san, cac hudng va cac ung dung cu thé cua ho Vi xir Iy nay chi
yéu tap trung vao cac muc dich gia dung va dan dung. Thong ké mét sé
linh vyc tng dung cua cac trung tdm Vi xt ly ho nay duoc liét ké trong
bang sau.

D6 dién gia dung May tinh gia Nhac cu dién ter
Thiét bi dam thoai dinh May khau
Dién thoai TV Diéu khién anh
Trong gia | Hé théng an toan Truyén hinh cap | sang
dinh M& dong clra VCR May nhan tin
Tra loi tw dong Camera V.V...
May FAX Diéu khién tir xa
Tro choi dién ttr
Thiét bi Dién thoai May FAX May in Laze
iét bi S R 7 N
van phong Miiythh ] Lo vi song Mz,iy in mau
Hé thdong an toan Photocopy May nhan tin
Ty dbng | May tinh hanh trinh Do luwdong Diéu hoa khong
hoa Diéu khién déng co Truyeén tin... khi v.v...

I.5. Vai nét vé quy trinh ché tao chip CPU

Chi bang dau ngén tay nhung chinh nhimg chip ban dan nho bé
nay, nhu bd vi xir Iy Intel Core 2 Duo, di thay d6i cach thirc con nguoi
song, lam viéc va giai tri.

Ngay nay, chip silicon hién dién & khip noi. Chung gia ting stc
manh ctia mang Internet, cho phép tao nén cudc cach mang vé dién toan
di dong, tu dong hoa cac nha may, nang cao nang luc cua dién thoai va
lam giau linh vuc giai tri gia dinh.

Viéc san xuat nhimg chip nhu thé 1a mét ky cong. Cong nghé ché
tao cua Intel da tao ra nhitng mach dién véi kich thudc chi béng mot phén
nghin soi toc trén miéng silicon. Loai chip phtc tap nhat - bo vi xur 1y - ¢6
thé chira hang trdm triéu, tham chi la hang ty bong ban dan (transistor)
duoc két ndi véi nhau bang nhiing day dan mong ché tao tir dong. Mdi
transistor ¢6 vai tro nhu mot cong tic doéng/mé, didu khién dong dién
chay qua dé giri, nhan, va xir Iy thong tin chi trong vong mot phan triéu

giay.
1.5.1 Thiét ké

Viéc san xuat chip silicon bat dau bang mot thiét ké, hay ban vé&. O
giai doan nay, Intel xem xét rat nhiéu tham s6 nhu: Chon kiéu chip nao va
tai sao? SO luong bong ban dan co6 thé duogc tich hgp trén chip d6? Kich
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c¢d toi wu cua chip 1a gi? Cong nghé nao s& dugc str dung dé san xuat
chip? Khi nao thi chip phai duoc dua ra thi truong? Chip do s€ duoc san
xuat va kiém tra tai dau?

Dé tra 10i nhiing cdu hai trén, Intel lam viéc voi cac khach hang,
cong ty phan mém ciing nhu nhan vién tiép thi, ché tao va kiém tra cua
Intel. Nhom thiét ké 1dy tham sé dau vao va bat dau xac dinh céac tinh
nang cia chip va thiét ké no.

Khi ban chi tiéu k¥ thuat caa chip da duoc xac 1ap, Intel tao ra so
d6 logic - cach biéu dién bang ky hiéu cua hang triéu bong ban dan va cac
két ndi diéu khién dong dién di qua toan bo chip. Khi giai doan nay két
thuc, nha thiét ké tao cac biéu dién vat 1y ciia mdi 16p trong chip cing cac
bong ban dan cta nd. Cac mau gidng nhu khudn t6 nay (con goi 1a Mt
ng) dugc st dung dé che mot sb khu vuc cua chip khoi tia cuc tim trong
qué trinh san xudt in quang khdc. Dé hoan tat thiét ké, kiém tra va mo
phong, Intel st dung may workstation chay chuong trinh thiét ké duoc
may tinh hd trg (CAD). Cong doan nay mit khoang 2 nim voi vai trim
nguoi lam viéce lién tuc.

1.5.2 Ché tao

Qua trinh tao chip ban dan duoc goi la ché tao va cac nha may noi
chip duoc san xuét goi 1a nha may ché tao, hay goi tat 1a Fab. "Phu gia"
xay dung chip thay d6i ty thudc muc dich sir dung dy kién ciia né. Intel
st dung nhiéu thanh phﬁn va thyc hién té1 300 budce, trong dé co6 hoa
chat, khi ga hodc 4nh sang dé hoan tat qua trinh ché tao.

Bit dau tir cat

Tat ca duoc bat dau véi silic. Intel ché tao chip theo timg mé trén
cac tam wafer dugc 1am tir silic tinh khiét - thanh phﬁn chinh trong cat ¢
bo bién. Hang nay dung silic boi vi n6 1a chat ban dan tu nhién dé bi oxy
hoa. Khong giong chét cach dién nhu thuy tinh (ludn ngin dong dién di

qua) hay,chat dan dién nhu ddng (luén cho phép dong dién di qua), ban
co thé bién silic thanh chat dan dién hoac cach dién.

Silic, nguyén t6 hoa hoc phd bién thir hai trén trai dat sau oxy, duoc str
dung vi n6 Ia chat ban dan tw nhién.
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Pé san xudt tim wafer, silic dugc xu 1y hoa hoc nham dat duoc do
tinh khiét dén 99,9999%. Silic di tinh loc dugc nung chay va tré thanh
théi hinh tru. Nhimg thoi silic d6 dugc cat 14t mong thanh nhiing tim
wafer va dugc danh béng cho dén khi ching co bé mit hoan hao, nhin
bong nhu gwong. Khi méi bt dau san xudt chip, Intel dung céc tim wafer
2 inch con hién nay ho str dung wafer 300 mm (12 inch) va 200 mm (8
inch) dé dat san luong cao hon va giam duoc chi phi.

Cau truc nhiéu lop

Intel dung quy trinh "in" quang khic dé hinh thanh nhiéu 16p bong
ban dan va dan dién trén tim wafer ctia chip.

Phan loai cdc tam wafer

Budc cubi cung trong quy trinh ché tao 1a phdn loai wafer - mot
phép kiém tra vé dién dé phat hién va loai bo cac chip khong hoat dong.
Hé thong may tinh hoan tat mot loat cac phép do kiém dé dam bao rang
cac mach di¢n cua chip dap ing yéu cau ky thuat va hoat dong theo thiét
ke.

11.5.3 CAc nha may san xuat chip (Fab)

Trong cac co s& san xudt tinh vi nay, Intel ché tao chip trong nhing
khu vuc dic biét dugc goi 1a Phong sach. Do cac phan tir khong nhin thay
hodc bui ban c6 thé pha hong mach dién phuc tap trén chip, khong khi
trong phong sach ciing phai "siéu" sach (gap hang nghin lan do sach cua
phong md trong bénh vién). Nhan vién ky thuat mic nhiing bd quan 4o
dac bi¢t, thuong duoc goi la "trang phuc cua tho" trude khi vao phong
sach. Trang phuc d6 ngin chat ban nhu xo vai hodc téc roi vao tim wafer.

Tu dong hoa cling dong vai trd quan trong trong mot nha may san
xuat. Cac mé wafer duoc gitt sach ciing nhu duge xir Iy nhanh va hiéu
qua khi chung di qua cac binh dung cé cira mé vé phia trueée (FOUP).
Mbi FOUP duoc gén nhan c¢6 ma vach xac dinh cac thanh phﬁn duoc su
dung dé san xuat chip. Nhan ndy dam bao viéc xu 1y chinh xdc & mdi
budc trong quy trinh san xudt. Tai nha may 300 mm, mét FOUP chira toi
25 tim wafer va ning hon 11 kg (25 pound). Ty dong hoa cho phép dat
dén trong luong nay vi né qua nang dé c6 thé mang vac hiéu qua bing
nhén cong.

11.5.4 Quy trinh san xuét

Tao ra bong ban dan trén cac chip may tinh 14 mot quy trinh rat
chinh xac va phuc tap. Dudi day 1a tong hop vé cac budc chinh trong quy
trinh:

Cdch dién va boc: Mot 16p cach dién duge "cAy" trén bé mit cia
tdm wafer da duoc danh bong trong 10 & nhiét do cao véi sy hién dién cua
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Oxy. Tam wafer sau do duoc phu chét liéu nhay sang goi la quang tro va
cling gidng nhu cac tim phim chup anh, n6 thay doi vé mat hoa hoc khi bi
phot sang dudi tia tir ngoai.

Che mat ng: Mit na (tao trong giai doan thiét k&) quy dinh hinh
dang cua mach dién trén moi 16p cua chip. Mot chiéc may tinh vi ¢6 tén
may xép bac s& can chinh mit na vao tdm wafer. N6 chiéu tia tir ngoai
thong qua nhimg chd bi phoi sang trén mit na. Quang trd ¢ phan bi chiéu
sang tr¢ thanh mat 16p trong va dinh.

Khdc axit: Nhitng phan bi phoi sang ctia quang trd bi loai bo 1am 16
cac phan cua 16p oxyd silic phia dudi. Phan hé cia oxyd silic bi loai bo
bang qua trinh dugc goi 1a khic axit. Sau d6, phan quang tré con lai ciing
bi loai, dé lai miu cua oxyd silic trén tAm wafer.

Ghép thém cdc 16p: Nhimg vat lidu khac nhu 13 Silic da tinh thé
(polysilicon), c6 tinh dan dién dugc phu 1én tim wafer thong qua cac
bude che mit na va khic mo rong. Mdi 16p ctia vat liéu mang mot mau
mach dién duy nhat. Nhiéu 16p dugc trai trén tam wafer va sau d6 duoc
loai bo theo tirng chd nho dé tao thanh bong ban dan va két ndi. Ching sé
tro thanh mach dién ban dan cia chip theo mot cau triic trong khong gian
3 chiéu.

Héa khdc (Doping): Nhimg khu vuc hé cua wafer bi ban pha boi
ion cua cac hop chit hoa hoc khac nhau, 1am thay d6i cach thire dan dién
cua silic trong nhimg khu vuc nay. Hoa khic 13 qua trinh chuyén silic
thanh nhiing bong ban dan silicon, gitp bong ban dan thyuc hién viéc bat
va tat - hai trang thai dugc dung dé biéu dién cac s6 nhi phan 1 va 0. Cac
biéu dién nhi phan nay sau dé dugc dich thanh céc ky tu, con s6, mau sic
va hinh anh dong thoi tao ra nén tang dé luu trit dit lidu trong méy tinh.

Tao cong tac: Peé tao két ndi véi cac 16p khac trén tam wafer, cac
cong tac dién tir dugc tao thanh qua nhiéu budc che mat na va khac 1ap di
lap lai.

~ Thém kim logi: Nhicu 16p kim loai dwoc sir dung d€ hinh thanh keét
noi di¢n gitra cac 16p trong chip. Intel sit dung nguyén li¢u dong trong
khau nay.

Hoan thién tam wafer: Mot tam wafer hoan thién chira hang tri¢u
bong ban dan. Mbi bong ban dan dong vai trd nhu mot cong téc doéng
hodc mo cho dong dién di qua. Mot dién ap duong dat trén cuc cong cua
bong ban dan s& hit dién tir (cong nay tao ra mot kénh gitra cyc ngudn va
cuc mang cua bong ban dan dé dién tir co thé di qua). Trong khi d6, mot
dién 4p 4m trén cuc cong s& chin dong dién khong cho di qua bong ban
dan.
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11.5.5 BDoéng goi

Sau khi dugc phan loai, wafer dugc dua dén nha may lap rap cua
Intel, no1 mot cai cua chinh xac phan tach
mdi tAm wafer thanh timg chip riéng 1&
goi 1a khuén (die). Mdi chip duoc lip rap
vao mot dé (ngoai chiic nang bao vé chip,
chlec dé d6 con co ‘nhiém vu cung cap
ngudn va cac két ndi dién v6i bo mach
chu trén may tinh). Pay chinh la nhiing
IC thanh phidm ma nguoi ta s& gin trén bo

mach chu cua may tinh hodc di¢n thoai di
dong, PDA...

11.5.6 Tai kiém tra

Intel thuc hién cac phép kiém tra vé dién va do tin cay ddi vai tung
thanh phém. Ho tham dinh viéc san phém phai hoat dong & tdc d6 thiét ké
trén toan dai nhiét d6. Boi vi cac chip co thé duge st dung trong nhiéu
san pham khac nhau, tir dong co 6 t6 cho dén may bay va laptop nén
chung phai c6 kha nang chong chiu nhiing tac dong cuia nhiéu diéu kién
moi truong. Sau khi duoc kiém duyét, cac chip dugc danh ma, kiém tra
bang mat, dong goi va dugc chuyén giao cho khach hang cua Intel.

11.5.7 Mot sé thuat ngir trong san xuat chip

Nhi phén (Binary): C6 hai phan. Hé dém nhi phan ma mdy tinh sir
dung bao gdbm hai con s6 0 va 1.

Ludng cuc (Bipolar): Mot cong nghé co tbc d6 cao nhung tuong
dbi dat 6. Pugc st dung trong san pham dau tién cua Intel - bo nhé
3101.

Chip: M4t hinh chir nhat hoac hinh vuéng nhd, méng c6 chuira cac
vi mach dién tu tich hop. Cac chip con dugc goi 1a khudn. Chip phire tap
nhat chinh 1a bo vi xur ly. (Xem thém thuat ngt "B vi xtr 1y").

Mach dién (Circuit): Puong di cho dong dién tir di chuyén.

Phong sach (Cleanroom): Phong v trung dung dé ché tao cac
chip. Khong khi trong can phong nay sach hon hang nghin 1an so voi
khéng khi cua cac phong phau thuat.

CMOS (complementary metal oxide semiconductor): Bao gém ca
cac bong ban dan kénh duong va kénh am trén cung mot thiét ké mach
dién. Tao ra cac mach dién cé muc ti€u thy nguon thap. Hién nay phan
16m céc chip cua Intel duge san xuat bang cong ngh¢ nay.

101

Nguyén Trung Péng - Vién Cong nghé Théng tin — Tel 098 341 0866



Giao trinh Ky thudt vi xu ly

Thiét ké dwge may tinh hd trg (Computer-aided design - CAD):
Hé¢ thong may tinh va phan mém tinh vi dugc sit dung dé thiét ké cac chip
vi mach tich hop.

Khudn (Die): Xem "Chip" va "B vi xir Iy".

Héa khic (Doping): Mot quy trinh san xuat tam wafer trong do
nhimg khu vyc ho cua tam silicon dugc ban pha bang cac hop chét hoa
hoc dé thay doi ban chét din dién cia silicon tai nhitng khu vuc d6.

Kénh din (Drain): Mot khu vuc c6 mirc d6 ban pha bang hop chét
hoa hoc cao, gﬁn vo1 mot kénh mang dong dién hi¢n tai cua bong ban
dan. Truyén tai dong dién tir di ra tir bong ban dan dén phan tir mang hodc
day dan moi.

Khic axit (Etching): Vi¢c loai bé nhiing phﬁn nhat dinh cua vat
lidu dé xac dinh cac 16p theo miu trén chip.

Ché tao (Fabrication): Qua trinh san xuét chip.

Fab: Thuét ngit rat gon cua "Nha may san xut chip”, noi ché tao
cac chip silicon.
DPong goi chip kiéu "lat" (Flip-chip packaging): Mot kiéu dong

g6i chip bang cach lat chip Ve mat trudc va gan no voi dé, khac véi kiéu
dong goi chip nhu 13 kiéu ndi day trong d6 gan phan lung cta chip véi dé.

H{p chira wafer ¢6 cira mé & mét trude (Front-opening unified
pod - FOUP): Mot hop chira 1a mot phan cua hé thong tur dong trong mot
nha may san xuét chip dung dé dung va van chuyen cac tim wafer. Mau
cia FOUP biéu thi khi nao thi cac tam wafer chita dong hodc nhom. Binh
mau cam chira ddng; Binh mau xanh chira nhom.

Cong (Gate): Khu vyc tin hiéu diéu khién ctia mot bong ban dan
noi ¢o thé ap dat mot dién ap am hodc duong.

Thanh silic hinh tru (Ingot): Thanh silicon gan tinh khiét hinh try
giong nhu mot chiéc xi-lanh dung dé cat thanh cac tam wafer.

Mt na (Mask): Mot tAm thach anh v6i nhimg miu vé giéng nhu
khuén t6 dugc khac bang crom. Pugc sir dung trong ché tao tam wafer
khi "in" cdc mau mach di¢n theo 16p trén mdt con chip.

B{ vi xir Iy (Microprocessor): "Bj nio" cua moi chiéc may tinh.
Nhiéu bo vi xir ly ph01 hop lam viéc vo1 nhau tao thanh "trai tim" cua
may chu, thiét bi truyén thong va nhiéu thiét bi s6 khéc.

Nanometer: Mot phan ty mét.

Cong ngh¢ NMOS (negative-channel metal oxide semiconductor):
Cong nghé ua thich trong san xuat nhitng chip hang dau ¢ thap ky 70 va
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80 thé ky trude. Day 1a mot cong nghé ré va c6 mat do bong ban dan cao
hon so vo1 cong nghé ludng cuc va co toc dd cao hon cong nghé PMOS.

Cong nghé¢ quang khic (Photolithography): Qua trinh chuyén
cac mau thiét ké mach dién cua chip 1én bé mat cua tam waffer bang cach
sir dung cac mat na dé chuyén hinh anh bang co cdu quang hoc.

Quang tr¢ (Photoresist): Mot chit liéu bi tan ra khi chiéu tia tir
ngoai. Pugc sir dung dé hinh thanh mau mach dién trong qué trinh ché
tao chip.

Maing chin cim lwéi (Pin grid array - PGA): Mot cong ngh¢
dong goi chi dugce st dung cho cac b vi xtr 1y cao cap.

Cong nghé¢ PMOS (positive-channel metal oxide semiconductor):
Mot cong nghé c6 toc do thap va hién nay da 161 thoi tung dugc str dung
trong nhiing san pham MOS thé h¢ dau tién cua Intel.

Silic da tinh thé (Polysilicon): Viﬂét tat clia polycrystalline silicon,
hay silic dugc tao thanh tir nhi€u tinh thé. Vat liéu dan dién nay duoc st
dung nhu 1a mot 16p két ndi trén mot chip.

So @6 mach dién (Schematic): So d6 biéu thi thudc tinh logic ctia
mach dién.

Chiat ban din dién (Semiconductor): Mot loai vat liéu (nhu 1a
silic) ¢6 thé bi bién doi dé cho phép dong dién tir di qua hodc chan dong
dién do lai.

Silic (Silicon): Vat liéu dugc st dung dé ché tao cac tim wafer va
tr d6 san xudt ra cac chip. N6 1a vat liéu ban dan dién tu nhién va la
nguyén t6 pho bién thir hai trén trai dat chi dimg sau oxy.

bioxit Silic (Silicon dioxide): Vat liéu dugc phu 1én trén tAm
wafer trong qua trinh ché tao chip voi vai tro cua mot 16p cach dién. Thuy
tinh 1a mot dang thuong thay cua Didxit Silic.

Cuc ngudn (Source): Khu virc cia mot bong ban dan noi cac dién
tur di vao kénh dan.

Cong nghé han bé mit (Surface-mount technology - SMT): Mot
dang cong ngh¢ han cho phép dan chip 1én trén bé mat thay vi gan voi cac
16 cam trén mot bang mach in.

Cong nghé déng géi chip Kiéu xép’ cht}ng (Stacked-chip
packaging): La mot cong nghé han cho phép xép chong nhiéu chip trén
mot bang mach.

Béng ban din (Transistor): Mot dang cong tic diéu khién ludng
chay cua dong dién tir. Mot con chip co theé chua hang trigu, tham chi
hang ty bong ban dan.

103

Nguyén Trung Péng - Vién Cong nghé Théng tin — Tel 098 341 0866



Giao trinh Ky thudt vi xu ly

TAm Wafer: Mot miéng silicon mong dugc cit ra tir thanh silicon
hinh try. Pugc sir dung nhu 1a vat liéu nén d€ san xuat vi mach tich hop.

Phan loai tim Wafer (Wafer sort): Mot thu tuc kiém tra bang
dién tir dé phat hién nhiing chip khong hoat dong trén mot tam wafer.

Noi day (Wire bonding): Qua trinh két ndi nhimng soi day cuc
manh tir cdc mach dién trén chip vd1 day dan trén dé chip.

CAU HOI ON TAP CHUONG II.

Céc tinh nang co ban cua CPU 8085

Cac nhom tin hiéu cua CPU 8085

BUS la gi, chirc ning va ban chat vat ly caa BUS

MO0 ta va giai thich chirc nang ctia BUS dia chi, BUS dir liéu

va BUS diéu khién.

5. Tinh nang va cong dung cia mach 3 trang thai trong cac hé
Vixu ly

6. Giai thich biéu d6 dinh thoi thuc hién thao tac trao d6i dit
liéu cua CPU vai bo nhé

7. Chu ky BUS, dinh nghia va phan loai cac loai chu ky BUS.

8. Muc dich va y nghia cua Ngat, cua truy nhap truc tiép bo
nhé (DMA). Phan tich cac lgi thé cua cac phuong phap st
dung ngat va sir dung truy nhap truc tiép bo nhé.

9. Churc ning cua khéi tao xung nhip (Clock Generator).

10.Trinh bay va giai thich khai niém vi chuong trinh.

11.Phén loai va giai thich chic nang cac nhém 1énh cia CPU
8085.

12.Giai thich chtrc nang thanh ghi PC. Noi dung 6 nhé do noi
dung thanh ghi PC chi dén la dix liéu gi?

13.Giai thich hoat dong cua thanh ghi SP, tac dung cua vung
nhé ngan xép trong hoat dong thuc thi chwong trinh.

14.M0 ta so lugc ché do MIN, MAX ctiia CPU8088/86

15.M0 ta chirc nang cac chan ciia CPU8086

16.Cac khoi chirc niang trong trung tim CPUS8086, so sanh su
khac nhau gitta CPU 8086 vai CPU 8085

17.T4 chirc thanh ghi cua CPU 8086

B
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18.Phuong thuc quan ly bo nhd cua CPU 8086, cac phuong
phép dinh vi 6 nho.

19.N6i dung thanh ghi DS la 4200H, néi dung thanh ghi BX la
2000H, noi dung thanh ghi SI la 2600H. Hay viét lénh
chuyén dix liéu & 6 nhé co dia chi vat Iy 1a 46622H vao thanh
ghi AL.

20.Phan biét kién tric RISC va cau trac CISC.

21.B0 nh¢é cache va hoat dong ghi/doc bd nhé cache.

22.T6Nng quan Vé cau tric va chiic nang cua ho MCS51

23.Phan tich kha nang tng dung MCS51 trong thuc té.

24.Phan tich su khac nhau giira cu tric MCS51 va vi xu Iy ho
8x86.
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CHUONG III. BO NHO TRONG CUA HE VI XU LY

1.1 Bé nhé'trong hé Vi xwr ly

B6 nhé duoc st dung dé luu gitt ma l1énh cua chuong trinh va dir
licu can xa ly. Bo nhd duoc ghép ndi truc tiép voi CPU qua BUS hé
théng va 1a noi dau tién CPU truy xuét toi dé 13y théng tin khi khai dong
hé thong. Yéu cau dat ra cho b nho 1a phai cho phép truy xuat véi toc do
cao dé dap ung kip thoi cac doi hoi cua CPU. Chi ¢6 b nhé ban dan méi
dap tmg duoc yéu cau cao vé toc do truy xuat cao (hang traim dén hang
chuc nsec).

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

1I.1.1  Phan tlr nhé&, vi mach nhé, tir nh& va dung lwong bé
nhé&
a) Phan tiznhé

Phan tir nhé thong thuong 1a mot mach dién c6 thé ghi lai va luu
gitt mot trong hai gia tri caa mot bién nhi phan, hoic “0” hoic “1”, twong
ung vai khdng co dién ap hoac co dién ap, dugc goi la bit. Trén mach
dién dudi day (Hinh IIL1), trén day D, s& khong co dién &p (do cong tac
mé), trong khi day D, c6 dién &p (vi cong tic dong, hay théng qua diode
mac theo chiéu thuan), gan bang gia tri nguén nudi Vcc, twong tng Voi
bit D, = “0” va bit D,= “1”.

D]_ Dz 1 Dl DZ
+Vcc Ve T Ve +Vce c T Ve 1
hd \ d C d C

" L

Phwong phéap tao phan t&r nhé Dy = 0 va D, = 1 bing mach dién don gian

Hinh 111.1 M6 phdng phan ti nhé

Mach Flip-Flop RS (con goi la triger RS) dong bo 1a mot mach c¢6

kha nang luu giit cac gia tri “0” hodc “1” ¢ 16i ra. C6 thé dung RS Flip-
Flop 1am mot mach luu gitr tin hiéu vao R bang céch chét dix lidu doé lai
tai dau ra Q (hinh 111.2a). Céc hang ché tao thuc hién mach nay bang céng
nghé cao, nén kich thuéc vo cling nho, ¢d thé co hang nhiéu triéu phan tir
nhé trén mot dién tich 1mm?% Cac vi mach nhé thong thuong duoc ché
tao Vi d6 dai tir nhé va sé lugng tir nhé ¢b dinh. Sé bit nhé duroc lién keét
tai mét vi tri nho (co cung dia chi) trong mét chip nhé duogc goi la tir nho
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cua chip nho, thudng dugc chon 1a 1, 4, hodc 8bit. Bé tao duoc mot tor
nhé ciia bé nhé, tic 12 tir nhd o do dai (sé bit trong maot tir) chuan (theo
chuan IBM 1a 8 bits), trong mét sé truong hop nhat dinh can phai tién
hanh ghep cac chip nh¢ lai vai nhau.

Hinh 111.2 a), b) va c) cho ta khai niém vé kha nang tao mét tir nhé
co ban (byte) khi tor nhé cua chip nho la 1bit, 2bits va 4 bits. Trong
truong hop do dai tir nhé caa chip nhé 1a 8 bits, viéc lién két 1a khong can
thiéet.

\V) \V}
R O Dia chi Dia chi
_ :: D liéu :D O Dir liéu
A RAM ROM
WR— _
a) =D OE —
E‘éj b) Cs
(@ 1BITPERCHIP
| Il 1l | 1l Il 1l | |
|D] DG\D—JDJ:‘DJ DJ Do
“ P
1BYTE
(@ 4BITsPER CHIP (3 &BITs PER CHIP
1 | | |
D4 D¢l D D4 D4 D5| D4 Dg
D7|Ds Ps P4 D3| D2 D{ Do - J
R P 5 ~
~

1BYTE
1BYTE

Hinh 111.2 a) Mach Flip-flop RS nhw mét phan ti nhé gid tri nhj phan
b)Chip nhé RAM va chip nhé ROM
¢) Ghép cac chip nhé b dé dai tir nhé khac nhau dé tao diroc tir nhé ¢6 do dai 8 bits

[11.1.2 BO nhé& trong cua hé Vi xte ly va may tinh PC

Do uvu diém twong thich tuyét ddi vé kich thudc, tiéu thu ning
lugng thap va muc logic, dac biét 1a téc do truy nhap, nén bo nhd bén
dan dugc sir dung lam bd nha chinh (Main Memory) trong cac h¢ Vi xu
1y ciing nhu trong cac may tinh PC, nhiéu khi dugc ghép néi ngay trong
bo mach chinh, hoic duoc thiét ké nhu nhiing vi nhé cam vao khe cam
riéng trén bo mach chinh.
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Nho nhiing tién b vuot bac cua cdng nghé vi mach, dic biét 1a
cdng ngh¢ cao (High Technology) cac chip nhé dugc che tao ngay cang
nho va c6 dung luong twong ddi 16n, tée d6 truy nhap rat cao va gia thanh
thap. Hién di c6 cac chip nhd c6 dung luong hang tram triéu tir nhé, duoc
cau thanh tir hang chuc ty transistor trén mot mét cau tric c& 1mm?.

B& nhé trong cua mét hé Vi xa ly gom hai loai chinh:

— B6 nhd ROM — la b nhé chi doc (Read Only Memory), théng
thuong chura cac chuong trinh giam sat (monitoring) cac hoat
dong chue nang cua hé Vi xu ly: chu:cmg trinh thiét 1ap hé
théng, chuong trinh vao/ra dix liéu, quan ly va phan phat b nhe,
quan ly cac thiét bi vao/ra v.v...Déi Vi may tinh PC, d6 la
chuong trinh hé théng vao/ra co s¢ (BIOS — Basic Input Output
System). Dic diém co ban nhat cua bo nhd nay 1a sy bao toan
dir liéu khi khdng c6 ngudn nudi.

— B6 nhd RAM — la bd nhé ghi/doc tuy tién (Random Access
Memory). Vi c6 kha nang ghi/doc tuy theo nguoi dung, nén bo
nhé nay duogc st dung dé luu giit dit liéu, cac chuong trinh ng
dung nhét thoi ciia nguoi dung v.v... Trong may tinh PC, bd
nhé nay 1a noi chuong trinh hé diéu hanh duoc nap khi khoi
dong may, hay noi chira cac chuong trinh tng dung Itic n6é dugc
thyc thi. Bo nhd nay bi mat dit liéu khi bi mat nguén nudi.

Trong cé4c hé Vi xir Iy don gian, hai bo nhé nay thuong duoc thiét ké va
Iip rap tir cac chip nhé riéng biét thanh mot vi nhé. Bia chi dugc gidgi ma
cho tng chip nhé nho khéi giai ma, thong thuong 1a mot vi mach giai ma
hay duoc xay dung tir cAc mach t6 hop logic. Céc tin hiéu diéu khién viéc
ghi/doc bo nhé do CPU cung cap. Mach triger RS dong bo 1a mot mach
c6 kha nang luu giit cac gia tri “0” hodc “1” & 16i ra. C6 thé ding RS
Flip-Flop 1am mét mach luu giir tin hiéu vao R bang cach chét dir liéu d6
lai tai ¢au ra Q (hinh 111.2a)

B6 nhé dugc xay dung tir cac chip nhé. Cac chip nhd RAM (SRAM
hoac DRAM) thuong co cac tir nhé co do dai 1 bit, 4 bits hoac 8 bits. T
cac chip nhé loai nay c6 thé xay dung duoc bo nhé véi mdi 6 nhé chua
duoc byte dix lidu (8 bits).
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[11.1.3 Phéan loai cac chip nhé& ROM, RAM
Bo nhé chi doc ROM

B) nhé chi doc (Read-only memory - ROM) 1a mét loai thiét bi
luu trir dit liéu dung trong may tinh va cac thiet bi khac. N6 ¢6 tén nhu
vay vi thuc t€ hau nhu khong dé dé ghi thong tin 1€n no.

ROM, theo ding nghia, chi cho phép doc dit liéu tr ching tuy
nhién tat ca cac loai ROM déu cho phép ghi dir liéu it nhat mot 1an, hodc
khi san xuét 1an dau hodc trong budc thuc hién ghi chuong tinh trinh. Mot
50 loai ROM cho phép x6a va ghi lai chuong trinh nhiéu lan.

Cac loai ROM

PROM (Programmable Read-Only Memory): Pugc ché tao
bang cac mi ndi (cau chi - c6 thé 1lam dut bang mach dién).
NO thuoc dang WORM (Write-Once-Read-Many). Chuong
trinh nam trong PROM c¢6 thé lap trinh dwoc bang nhiing
thiét bi dac biét. Loai ROM nay chi c6 thé lap trinh duoc mot

lan.

Day tw

+Ec

Cauchi

Day bit

Phan tr nh& PROM (cAu chi 1a hgp kim Ni-Cr)

Phan t&r nhé EPROM (cau chi 1a Transistor FAMOS)

EPROM dugc ché tao bang nguyén tic phan cuc tinh dién. Cua so

nho dung dé x6a bang tia cyc tim.

+E,

P A

hl

M w

hl

bl

M W

W,

bl

hal
Ealiby

W,

Ds

Dz D1

Do

Mach nho ROM 4 bit

EPROM (Erasable
Programmable
Read-Only
Memory): Puoc
ché tao  bing
nguyén tic phan
cuc tinh dién. Loai
ROM nay c6 thé bi
x6a bang tia cuc
tim va ghi lai thdng
qua thiét bi ghi
EPROM.
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. EAROM (Electrically Alterable Read-Only Memory): Loai
ROM nay c6 thé thay doi tung bit mét 1an. Tuy nhién qué
trinh viét kha cham va st dung dién thé khong chuan. Viéc
viét lai EAROM khong duoc thuc hién thuong xuyén.

. EEPROM (Electrically Erasable Programmable Read-Only
Memory): Buoc ché tao bang cong ngh¢ ban dan. Noi dung
ciaa ROM nay co theé viét vao va xoa (bang dién).

RAM

RAM (viét tit tir Random Access Memory trong tiéng Anh) 1a mot
loai bo nhé chinh cua may tinh. RAM dugc goi la by nhé truy cip ngau
nh~ién vi n6 c6 dac tinh: thoi gian thuc hjén thao tac doc hodac ghi doi V('Z’i
moi 6 nh¢ la nhu nhau, cho du dang ¢ bat ky vi tri nao trong b nhé. Moi
0 nhé cua RAM déu CQ mot dia chi.ﬁ Thong thuong, moéi 6 n‘h(')r la mot byte
(8 bit); tuy nhién hé thong lai ¢6 thé doc ra hay ghi vao nhiéu byte (2, 4, 8
byte).

RAM khéc biét vi cac thiét bj bd nhé tuan ty (sequential memory
device) chang han nhu céc bang tur, dia; ma cac loai thiet bi nay bat bude
may tinh phai di chuyén co hoc mot cach tuan ty dé truy cap dir licu.

Boi vi cac chip RAM co thé doc hay ghi dir liéu nén thuat ngir
RAM ciling dugc hiéu nhu 1la mét bo nhd doc-ghi, trai ngugce voi by nhé
chi doc ROM (read-only memory).

RAM thong thuong duoc st dung cho bd nhé chinh (main
memory) trong may tinh dé luu trir cac thong tin thay doi, va cac thong tin
duoc st dung hién h,élnh. Ciling co nhf}’ng thiét bi st dung mdt vai loai
RAM nhu la mét thi€t bi luu trir thir cap (secondary storage). Thong tin
luu trén RAM chi la tam thoi, ching s€ mat di khi mat ngudn dién cung
cap.

Phan loai RAM
Tuy theo cong nghé ché tao, ngudi ta phan biét thanh 2 loai:
. SRAM (Static RAM): RAM tinh
. DRAM (Dynamic RAM): RAM dong
« RAM tinh
« Trén hinh bén 13 so d6 nguyén i mot mot 6 nhé cia RAM tinh,
mach nh¢ st dung 6 transistor. RAM tinh dugc ghé tao theq cong
ngh¢ ECL (dung trong CMOS va BiCMOS). Mai bit nh6é gém ¢
cac cong logic va1i 6 transistor MOS.
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Hinh 111.7b — So dé cdu tric cac phan tir nhé RAM tinh
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SRAM 1a b nhd
nhanh, viéc doc khong lam
huy ndi dung cua 6 nhé va
thoi gian thAm nhéap bang
chu ky cia bd nho.

RAM dong

Hinh bén la so do
mét 6 nhé RAM dong
duoc tao tur 1 transistor va
1 tu dién. RAM dong dung
ky thuat MOS. Modi bit
nhG gdm moét transistor va
mot tu dién. Viéc ghi nho
dir li€u dva vao viéc duy

D

tri dién tich nap vao tu dién va nhu vay vi¢c doc mot bit nhéd 1am ndi dung
bit nay bi huy. Do vay sau moi lan doc mdt 6 nhd, bo phan diéu khién bo

[

Ts :Il J l': Ts
(VS P Xung.nap tredc...
B l
: TL o T
T T
o T
: C. G :
Day bitBY 7™ 1L 1777 paynits
[ F |
N TS Comm...io |
A R
Day di lieu D Y Day di liéu D

Phan t&r RAM dong (Dynamic RAM) MOS

nhé phai viét lai ndi dung 6
nh¢ d6. Chu ky by nhé cling
theo d6 ma it nhat 1a gap doi
tho1 gian tham nhap 6 nho.
Viéc luu gilt thong tin
trong bit nh¢ chi 1a tam thoi vi
tu dién s€ phong hét dién tich
da nap va nhu vay phai lam
tuoi b0 nhd sau khoang thoi
gian 2ps. Viéc lam tuoi dugce
thuc hién véi tat ca cac 6 nhé
trong by nhd. Cong viéc nay

duoc thuc hién ty dong bd1 mot vi mach bd nho.
B6 nhd DRAM cham nhung ré tién hon SRAM.
Cac loai DRAM sir dung trong may vi tinh PC

1.

SDRAM (Viét tit tir Synchronous Dynamic RAM) duoc goi

1a DRAM d6ng bo. SDRAM gdm 3 phén loai: SDR, DDR, va DDR2.

o SDR SDRAM (Single Data Rate SDRAM), thuong duoc
gi61 chuyén mon goi tat la "SDR". C6 168 chan. Dugc dung
trong cac may vi tinh cfi, bus speed chay cung van toc voi
clock speed ciia memory chip, nay da 161 thoi.

DDR SDRAM (Double Data Rate SDRAM), thuong dugc

gio1 chuyén mén goi tit 13 "DDR". C6 184 chan. DDR
SDRAM 1a cai tién cia by nhd SDR v6i1 toe do truyén tai
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gip d6i SDR nho vio viée truyén tai hai 1an trong mot chu
ky bd nhé. Ba dugc thay thé boi DDR2.

o DDR2 SDRAM (Double Data Rate 2 SDRAM), Thuong
duoc gidi chuyén mon goi tat 1a "DDR2". L4 thé hé thu hai
ctia DDR v6i 240 chan, loi thé 16n nhat ctia nd so véi DDR
13 ¢6 bus speed cao gip d6i clock speed.

2. RDRAM (Vlet tat tir Rambus Dynamic RAM), thuong duoc
gi61 chuyén mén goi tat 1a "Rambus". Pay 1a mot loai DRAM duoc thiét
ké k¥ thuat hoan toan méi so v6i ky thuat SDRAM. RDRAM hoat dong
déng b0 theo mot hé théng lap va truyén dir li¢u theo mot hudng. Mot
kénh bd nhé RDRAM c6 thé hd trg dén 32 chip DRAM. MJi chip duoc
ghép ndi tudn ty trén mot module goi 14 RIMM (Rambus Inline Memory
Module) nhung viéc truyén dir liéu duoc thyc hién gitta cac mach diéu
khién va timg chip riéng biét chu khong truyén giita cac chip v&i nhau.
Bus bo nhé RDRAM 1a duong dan lién tuc di qua cac chip va module
trén bus, moi module ¢6 cac chan vao va ra trén cac dau ddi dién. Do do,
néu cac khe cim khong chira RIMM s€ phai gin mot module lién tuc dé
dam bao duong truyén dugc ndi lién. Téc do Rambus dat tir 400-
800MHz. Rambus tuy khong nhanh hon SDRAM 1a bao nhung lai dit
hon rat nhiéu nén c6 rat it nguoi dung. RDRAM phai cam thanh cip va &
nhiig khe tréng phai cdm nhitng thanh RAM gia (con goi 1a C-RIMM)
cho du.

1.2 Té charc bé nhécho hé Vi xly

1.2.1 Té chibc bd nhé vat ly

T6 chire bo nhé cho mét hé Vi xir ly (may vi tinh) phu thude khong
chi vao mot hé Vi xir 1y cu thé, ma con phu thudc vao cach b tri thuan
loi bén trong hé théng. Trudc hét, hdy 1am quen véi cac khai niém chip
nhé va tir nhé dé phan tich van dé t chie vat Iy mot bo nhé, sau d6 mo
rong khai niém t6 chtc theo quan diém cua ngudi 1ap trinh (t6 chic
logic).

Cac chip nhé dugc san xuat dudi nhiéu kich ¢& va dung luong nhé,
td chtc tir nhé khac nhau, phu thudc vao thé loai va cong nghé ché tao.
Chip nh¢d 12 mét vi mach cu thé, dugc bd tri cac chan co ban nhu Hinh
111.8. Cac chan caa mot chip nhé thong thuong gom cac 16i vao caa BUS
dia chi, 16 dit ligu, cac chan dieu khien chon chip, ghi/doc va cac chan
nguon.

112

Nguyén Trung Péng - Vién Cong nghé Théng tin — Tel 098 341 0866



A0 + A9 Cac chan dia chi

Giao trinh Ky thudt vi xu ly

D1 + D4 Céacchand liéu
Cs Chan chgn chip A6 [ 1
WE bieu khier] Ghi/boc
Vee Chan nguon nudi +5V A5 [
GND Chan noi dat A4 [
A3 ]
A0 ]
Hinh 111.8 So d6 néi chan mét vi mach nhé Al [
RAM 1Kx4
A2 []
T
GND [ 9

18[] vee

] A7
] A8
] A9
]Dl
]DZ
] D3
] D4

10:|WE

Tuy theo tung chip, sb lugng chan dija chi va sb luong chan dit liu
c6 thé khac nhau phu thudc vao dé dai tir nhé va dung lwong caa chip
nhé. Do dai tir nhd cua chip nhé cd thé 1a 1bit, 4 bits hoac 8 bits, trong
khi s6 chan dia chi c6 thé tir 10 trg Ién tuy thudc vao dung luong caa chip
nhé. Trong trudng hop do 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).

@ 1BITPERCHIP

)

—

J

1BYTE

@ 4 BITs PER CHIP

1BYTE

@ 8 BITs PER CHIP

|
N\

hd

1BYTE

Hinh 111.8 Tgo tir nhd 8 bit tir cac chip nhd c6 d¢ dai tir nhé nho hon

Vén dé t6 chic logic cua bo nhé 13 mot chuong muc phic tap vuot
ngoai tam cua giao trinh, nghiéng vé cac phuong dién kién tric may tinh
PC, nén ¢ day chi néu 1én mot vai khai niém don gian nhu sau:

a) Thé loai bd nho:
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Memory sizes and access times: wypical workstation)

Hinh 111.9
To chirc
bé nho
theo quan
diém
phan cap
su dung

Mot

o

b)

Basic memory hierarchy

Typical memory sizes Typical access times

s6 khai niém can luu y:
Thir nhat, 12 bo nhé c6 cac mic khac nhau, tiy theo muc dich
sir dung va tée do truy xuat
Téc do truy xuat nhanh nhéat thuoc vé tap cac thanh ghi, thuc
chat 1a c&c vi tri nhé tich hop bén trong CPU
Bo nhé cache 1a bo nhd SRAM véi tée do truy xuat cao, cd gia
thanh cao nén duogc td chirc voi dung luong gisi han. Bo nho
cache luu giit cac thong tin dir liéu ma CPU truy xuat tryc tiép,
khong qua hé théng BUS, toc do truy xuat cao hon bd nhé
chinh cia may PC. Véi cac thé hé CPU tir 80486 tro vé sau
nay, cache dugc chia ra hai mac: mic mét (Level 1) duoc tich
hop truc tiép trén CPU con mic 2 (Level 2) duoc dat bén ngoai
CPU.
B6 nhé chinh (RAM) thong thuong c6 tée do truy xuat thap
hon, dugc sir dung véi dung lwong 16n hon nhiéu.

T6 chirc bo nhé theo phan doan 1a dic tinh dic trung cua

CPU ho 80x86.
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OffSEt - X
Segment v Memory
location to be
accessed
Access the memary
location specified v ./
by segment Y and

1Y
Lk
L 1"
L L

offset X.

o Céac dic trung cua phuong phap to chirc nay da duoc trinh
bay trong chuong Il

o Trong ché d6 thuc, cach thirc tinh dia chi vat ly tir mét dia chi
logic tuan thu cong thirc da néu 6 muc 11.2.5 cia chuong 11

c)  T6 chtc bd nha trong ché @6 bao vé (protected mode)

o Khéc véi to chiic b nhé trong ché do thuc, trong ché do bao
vé, dia chi vat ly caa mot vi tri nhd dugc xac dinh theo
phuwong thirc tra bang. Cac thanh ghi doan chi téi mot cau
trdc dit liéu chtra céc thong tin can thiét dé truy xuat vi tri 0
nhd. Mdi chuong trinh dugc thuc hién trong ché do bao vé
thuong bao gdm mot bang cac bé md ta (descriptor) ¢é dung
luong 8 byte xac dinh vi tri dau va vi tri cudi cua doan. Tuy
thudc vao chirec nang ctia doan ma bd mo ta con c6 thém céac
thong tin vé quyén truy nhap. Cac théng tin trong bo md ta
bao gom:

1. Khdi dau doan: dia chi tuyét doi 32 bit
2. Gidi han doan: dia chi cao nhdt doan c6 thé tham chiéu
toi
3. Trang thdi doan: mire dac quyén, trang thai ton tai doan,
thé loai doan v.v...
d) Cac phuong thire dinh vi vi tri nhd da duogc trinh bay trong
chuong II
e) Hé diéu hanh t6 chac va quan Iy bo nhg chinh theo céc
phuong thirc sau:

115

Nguyén Trung Péng - Vién Cong nghé Théng tin — Tel 098 341 0866



Giao trinh Ky thudt vi xu ly

High Addresses o .
Storage (uninitialized) variables

Static variables

Read-only data
Constants (not user accessible)
Hinh 11.10 Té
Code (program instructions) chiic quan 1y bg
nhg chinh trong
Heap (Default Size = 16 MBytes ) may tinh PC

Stack (Default Size = 16 MBytes )
Adrs=$0 | Reserved by O/S (Typically 128 KBytes)

o Vung dia chi thiap nhat dugc st dung nhu ving nhé gianh
riéng cho Hé diéu hanh va du phong, thong thuong ngudi
dung khong thé truy xuat dugc

o Tiép theo I1a 6 viing nhé danh cho cac thé loai dit lieu khac
nhau nhu viing nhd ngan xép, ving nhé sir dung da muc dich,
viing ma lénh, viing céc dit liéu chi doc chua cac hang so,
viing chira cac bién tinh, va ving str dung cho céac bién, truy
Xuat ngau nhién khong c6 gia tri khoi dau.
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11.2.2 Thiét ké vi nhé& cho hé Vi xte ly
Thiét ké vi nhd 1a mot viéc rat quan trong va rat can thiét trong viéc
xay dung mot hé Vi xu ly. Cac vi nhé duogc thiét ké thong thuong la
EPROM, céc loai vi nhd RAM, tir cac chip nhé co san. Thong thuong,
cac chip nhé dugce chon la nhitng chip thong dung trén thi truong, ¢ cac
théng sé ky thuat chu yéu sau:
a. Dung luwong nho cua chip nho tinh theo don vi Kbyte
b. D¢ dai tir nhé ciia chip nhé tinh theo sé bits
c. Mét sé thong sé ki thudt khdc nhue thoi gian truy xudt, céng sudt
tiéu tan cia chip v.v...Nhiing théng s nay khéng c6 anh huong
|6n dén qua trinh thiét ké va xay dung vi nho.
~ Céc thdng so dugce cho trugc trong viée thiét ké mot vi nhé bao
gom:
a. Loai chip nhé: vi du dung EPROM 2764 (8Kx8) hay RAM
TMS 2064 (SKx8) v.v...
b. Dung luong cua vi nhé: la dung Iuwong vi nhd phai co, vi du
64KB, 128KB v.v...
c. Pia chi dau cia ving nhé: vi du vi nhé co dia chi dau la
A0000H chang han.
d. Xay dung bd nhé vai cac chip SRAM
Gia sir can xay dung mot bo nhé kich thude 16Kbyte trén co sé CAC
chip SRAM loai 16Kx1bit.
Bang nhd SRAM 16Kbyte dugc xay dung trén co so 8 chip SRAM
loai 16K x 1bit, dé c6 dugc 6 nhd co do dai 8 bits (tir nhé co ban). Dé 1am
duoc diéu nay nguoi ta sap dat 8 chip SRAM loai 16K x 1bit sao cho mdi

DI |—CS
Al3
a Ma tran cac bit nhe,
— > G;f;n’ga > 128 haing va 128
cot2’ x 27 DO Ao 16Kx1
> |
W/R
CS , Pém d lieu | |
Logic
W/R Ghi/boc o PO
= >
Giai ma cot

Aq - Aq Iﬁ

Hinh 111.3  Chip nhé SRAM 64K bit (64K x 1)
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chip tai mot vi tri xac dinh s& dam nhiém luu trix bit dit liéu c6 trong sd
twong ung trong byte dir li¢u.

Cac duong tin hiéu :
A13 - A0 BUS dia chi
CS: Tin hiéu chon chip. Néu CS = 0 thi truy nhap dwoc chip
WI/R: Tin hiéu diéu khién ghi/doc. W=0 diéu khién ghi

Al4 — —
CS CS CS
BUS
dia chi Al3 Al3 Al3
1 0 | = 1 |... 7
| | |
| | |
A0 \ A0 A0 )
WIR W/R WIR
D| DO D| DO .......... DI DO
BUS
dir DO Do D1 D7
lidu
= Dl ________
2 C
chiéu | '
D7

Hinh 111.4 So @ vi nhé 16KB xay dung tir cac chip 16Kx1

DO - D7: Cac dudng day truyén céc bit dit liéu tir DO dén D7.
Chu ky ghi bo nhé SRAM

Gs . S
WIR ) D

BUS d liéu Dt liéu can ghi

Hinh 111.5 - Biéu do thoi gian ghi doc bg nhé

e. To chiic bo nhé véi DRAM
DRAM dung phuong phap don kénh dé nap lan luot (2 1an) dia chi hang
va dia chi cot vao dém dia chi.
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Tin higu diéu khién :
+ RAS: khi RAS (Row Access Strobe) tich cuc thi dia chi
hang dugc nap (chot lai).

+ CAS: khi CAS (Column Access Strobe) tich cuc thi dia chi
cot dugc nap (chot lai).

+ WE: WE = “0” diéu khién ghi chip, WE = “1” diéu khién doc chip.

Viéc xay dung bo nhd tir cac chip DRAM dugc thyuc hién gan tuong tu
nhu véi SRAM.

—
RAS Diéu khién
CAS —*| Ghiboc »| Mach nap truéc
WIR > U
\ 4
BUS dia e s bt
chi —> Dém Giai ma atran cac bi
A0 -A7 dia chi = hang > nhé
DI > Dém div liéu DO
» —>
1T
> Giai ma cot
P

Hinh 111.6 - Cdu tric bén trong chip DRAM

Vi du minh hog: Dung EPROM 2764 (8Kx8bit) xay dung vi nhd co
dung lwong 32KB, dia chi dau la 22000H.

Gidi: Dua trén yéu cau cua dé ra, phai thuc hién cac budc sau:

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

n =§ trong d6 n 1a s6 chip can dé tao duogc tir nhé co
ban, k 1a d6 dai tir nhé caa chip nho
Tin hiéu chon vé CS cua cac chip nay dwoc ndi chung véi nhau, cac chip

nay duoc coi nhu mot chip lién thdng, cac bit dir liéu sé duoc dinh vi theo
thir tu tr D; + Dy twong &ng véi cac bit tir D; + Dy cua BUS dir liéu,

119

Nguyén Trung Péng - Vién Cong nghé Théng tin — Tel 098 341 0866



Giao trinh Ky thudt vi xu ly

2. Xac dinh s6 chip nhg, hodc s6 chip lién thong dé tao dugc dung
lugng nhe theo yéu cau. Trong truong hop cu thé cua dé ra, can 4
chip dé tao duogc dung lugng nhd 32KB. Tinh theo cong thuc:

M =% trong d6 Q 1a dung lugng caa vi nhé

D 1a dung Iuwgng caa chip nhé hoac dung
luong cua chip lién thong

M 1a s6 chip nhé hogc s chip lién thdng
can thiét
3. Xac dinh s6 day dia chi co s (tuc 12 s6 day dia chi thap duoc noi
truc tiep vao chip nhé hoac chip lién thong): So day dia chi m phu
thudc vao dung luwong nh¢ cua chip nhé hodc chip lién thong theo
biéu thuc sau:
2™ = D trong d6 D 1a dung lugng cua chip nhé, m 14 sé day
dia chi co s&
4. T s6 chip hogc s6 chip lién thong, xac dinh s6 ddy dia chi can
thict d¢ tao cac day chon chip riéng biét. Tinh theo cong thtc:

2" = M trong do6 i la sb day dia chi cAn dé giai ma xdc dinh
cac tin hiéu chon chip cho céc chip nho hogc chip lién thong. M la
s0 lugng chip hoac s6 lugng chip lién thong, i la s day dia chi can
dé giai méa tao tin hiéu chon chip CS; .

5. Cac day dia chi con lai dugc s dung dé tao tin hiéu xac dinh
ving nh¢ cua vi nhé trong khong gian nhé (dwoc gan cho vi nhé
theo dia chi dau caa vi nhé theo yéu cau).

N — N
A + Ao D7 + Do Az = Ao D7 = Do
% — /

ot
_ RD
OE
—
So dd nbi chan So d6 nbi chan
chip nhé ROM RAM TMS 4064

2764

Hinh 111.9  Sor d6 néi chan chip nhé ROM va chip nhé RAM
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So dd khéi vi nh¢ nhu sau, cac mach t6 hop logic xay dung theo
kién thirc hoc duoc & mon hoc Ky thudr dién tir so.

Mach t hop logic giai ma chon dia chi ving duoc thiét ké dya vao
thong sb dia chi dau cia ving nhé, d6 1 cac bit nhd cao nhat, ¢d gia tri
cu thé va khong thay d6i trong toan bo qué trinh truy xuat dén cac vi tri
nhé trong vi nho.

Mach t6 hop logic giai ma tin hiéu chon chip nhé co dau vao la cac
bit dia chi tiép theo ké tir cac bit dia chi doc 1ap (tic 1a cac bit dia chi
duoc ndi truc tiép vao cac chan dia chi cua chip nhé). Sé luong bit dia chi
la 16i vao caa mach nay phu thudc vao so6 lwgng chip nhé hoic sb lugng
chip lién thdng tao nén tir nhd co ban, tuan tha cong thirc 2' = M trong
diém 4 cua vi du minh hoa néu trong phan nay.

Tw

BUS

dia chi

_ BUS d liéu

Az = Ao A + Ao D; + Do

/]
Cs

—

CS;

Mach t& hop logic gidi ma tao cac tin hiéu chon chip
CS(), Cgl, CSZ va CS3

A A1z

b Tin hiéu cho phép mach gidi ma chon chip nhé

Ass + Ass Mach t6 hop logic giai
ma chon dia chi vung

Hinh IZL. 10 So do6 khoi vi nhé 32KB tir cac chip ROM 2764
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Vidul:

Thiét ké mach giai ma chon 1 tir 4 bang cac phan tir logic co ban

(OR, NOT). Tin hiéu ra xac dinh viéc chon co gia tri 1a “0” logic.

Loi giai:

Thay rang, dé cd 4 tri, ta ding t6 hop 2 bit nhi phan véi cac gié tri
tuong ung la 00, 01, 10, va 11. Nhu vy, mach giai ma chon 1 tir 4 ¢6 2
dau vao va 4 dau ra, tuan thu bang gia tri chan thyc sau:

D¢ dang nhan thay rang ham logic thyc hién viéc giai ma chon 1 tu
4 0 thé viet don gian nhu sau:

Op=1lp+ 11 I1 | Io[O0| O1] 02|03
O1=1lp+ 14 Ojo/0 111
o, :E+h oOj1|1 0|11
Os3=lh+1 1/0/1|1|0]|1

1{1|1 /11|60

Mach logic thuc hién cac ham trén xay dung tir cac phan tar OR va NOT
nhu sau:

oy
) >—o0;
»—Dﬁ 0,
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Vi du 2:
Cho vi mach nhé RAM tinh v&i céc thdng sb ky thuat:
- T6 chuc tir nhé 4bits
- Dung luong 64 K tir nh (64Kx4bit)
- Dia chi dau doan nhé 1a 80000H
Hay thiét ké mot vi nhé 512Kbytes cho phdi ghép voi CPU

8086
Loi giai:

T nhé cua chip nhé c6 @6 dai 4 bit, do vay can n=- = 2 chip dé

N|oo

tgo tir nhé co ban (Byte = 8 bit). Tin hiéu chon vé CS cua cac chip nay
duoc ndi chung véi nhau, cac chip ndy duoc coi nhu mét chip lién thdng,
cac bit dir liéu s€ duogc dinh vi theo tha tu tir D; + Dy twong tng Vi cac
bit tir D; + Dy cua BUS dir liéu.

S¢ chip lién thdng can dé tao dung luong 512K 14 M :%; V6i Q =
512K va D = 64K, ta cd M = 8; do vay phai tao 8 tin hiéu chon chip lién
tuc, ky hiéu tr CSy dén CS- cho cac chip lién thong.

S ddy dia chi co sé: Vi dung luong chip nhé 12 64K, ta c6 2%° =
65536, (tic la 64K) do vay, m = 16 , tuc 1a cac day dia chi tr Ags + Ag
cua BUS dia chi s€ dugc noi truc tiep vaoi cac chan dia chi twong irng cua
tat ca cac chip lién thong.

Ao | A | A7 | Ase (go (gl 652 633 CS, §5 C—SG C_S7

1 0 01| O 0 1 1 1 1 1 1 1

1 0 0 1 1 0 1 1 1 1 1 1

110 110 1 1 0 1 1 1 1 1

123

Nguyén Trung Péng - Vién Cong nghé Théng tin — Tel 098 341 0866



Giao trinh Ky thudt vi xu ly

Tir cAc phén tich trén, suy ra can i = 3 day dia chi dé tao duoc 8 tin
hi¢u chon chip, str dung mach gidi ma 1/8 c6 san 1a 74LS138, ta c6 duoc
cac tin hiéu chon chip tir CS; dén CSO cho céc chip lién thong. Do 1a cac
day dia chi A, Az va Agg . So do nguyén ly vi nhg dugc thé hién trén
hinh vé sau

Address Lines Ajg + Ag

Data Lines D; + D,
| Memory Read
| Memory Write ! '
1 |
| |
1 ]
— ! '
A16 A Yo 3—(§n0 : A :
N Ay B 7 CS : _ 1 : _15 1
Alg _1 F_'q“ ! RD : ! R0 :
Y, p—&e— ! —_— ! WR TS
20 - WR ! WR Cs '
L5138 ¥, b E > ! E r :
EO YiP : ' T :
= v : |? P . : ] ! |
Ao = Cs | ! ] ' ! ' | I
E, Yo p— oYy : Lo :
- CS
Y; p——— : :
&, ! !
Ao N D, Ao A, D;
A1 A D6 Al A DZ
Az Al D5 AZ Al Dl
NI D, All ] Dy
As Ay
1 |
1 |
| IC70 - IC71
| |
So do nguyén ly A As Ly Ass
mach vi nho 512K =5 | RD
RAM tinh co dia — —
chi bdr ddu la WR'CS e
80000H I T
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CAU HOI ON TAP CHUONG IIlI.

1.

7.
8.
9.

Dinh nghia BIT nhd, vai tro cua bo nhé trong trong cac hé Vi
xu ly.

. Cac khai niém phan ti nhé, vi mach nhg, tr nhé va dung

luong bo nho.

. Phuong phap mo rong tir nhé va dung lwong nhé caa vi nhé

khi biét tir nhé va dung luong cua chip nha.
Phan loai ROM, phan loai RAM va so d6 chan chip nhé
ROM, chip nhé RAM tinh, RAM dong.

. Phan biét sy khac nhau Vé tinh ning gitta RAM tinh va RAM

dong.

. Trinh bay khai niém va phuong phap lam tuoi (refreshing) bo

nhé RAM dong.

T6 chuc bo nhg vat ly trong hé Vi xu 1y.

Khai niém giai ma dia chi 6 nho.

Phan tich hoat dong ciia mach giai ma 74LS138

10.Thiét ké mach giai ma chon 1 tir 4 bang cac phan tir logic co

ban (AND, OR, NOT). Tin hiéu ra xac dinh viéc chon co6 gia
tri 1a “0” logic.

11.Cac budc thiét ké mot vi nhé cho hé Vi xu ly.
12.Cho vi mach nhé RAM tinh véi cac thong so ky thuat:

- T4 chuc tir nhé 4bits

- Dung luong 64 K tir nhé (64Kx4bit)

- Pia chi dau doan nhé 1a 80000H

Hay thiét ké mot vi nhé 512Kbytes cho phdi ghép voi CPU
8086
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CHUONG IV. CAC CHIP KHA LAP TRINH
(Programmable)

IV.1 Téng quan

Chip kha lap trinh (Programmable) 1a mot loai mach dién tir
chuyén dung c6 kha néng thyc hién chie nang thong qua viéc cung cap
cac tir diéu khién (Control Word - CW) dugc CPU gui t6i (do nguoi 18p
trinh soan). Noi dung cac bit dinh chirc ning trong tir diéu khién s& diéu
khién mach 1am viéc theo nhitng ché do dinh truéc. Ton tai mot s mach
chtic ning chuyén dung tiéu biéu cho cac hé Vi xir Iy uP8085 va ho cac
trung tam vi xur 10 80x86 nhu mach phdi ghép ngoai vi song song kha lap
trinh PPI8255 diéu khién viéc phdi ghép vao/ra dir liéu song song gitra
CPU v6i cac thiét bi ngoai vi, mach dém dinh thoi va tao khoang thoi
gian PIT8253/54, mach phéi ghép vao ra di liéu ndi tiép USART 8251,
mach diéu khién ngit PIC8259 v.v... Phan tiép theo s& tim hiéu mot sb
mach tiéu biéu.

IV.2 Mét sé mach chire ndng tiéu biéu

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

a)  Gioi thiéu chung

PPI8255 la mach giao dién thiét bi ngoai vi kha lap trinh, dugc
thiét ké dé lam viéc trong hé théng vi tinh cua hang Intel. PP18255 thuc
hién chirc nang giao dién song song gitra cac thiét bi ngoai vi va may vi
tinh.

Cau hinh hoat dong cua PPI8255 ¢6 thé lap trinh duoc bang phan
mém. PPI8255 thudong duoc dung dé thiét ké Iap rap cac mach vao/ra dit
liéu s6 dang song song.

So dd khdi céc thanh phan chirc nang ctia mach PPI8255 duoc thé
hién trén Hinh IV. 1, gdm mot dém BUS dit liéu, khéi diéu khién ghi/doc,
hai khéi diéu khién hai nhém cong A va B, va cac cong 8bits PA, PB va
PC.

Pém BUS di ligu: 1a bo dém 8 bits hai chiéu 3 trang thai. Di liéu
duoc phat hoic nhan qua bo dém nay. Tur diéu khién va trang thai ciing
duoc truyén tir CPU dén PPI8255 qua bd dém nay.

Logic diéu khién va ghi/doc: logic diéu khién va ghi/doc quan ly
toan bo cac qué trinh truyén dir liéu va diéu khién cac cong PA, PB, PC.

Céc tin hiéu diéu khién tir CPU: Tin hiéu doc RD, tin hiéu ghi WR
va tin hiéu tai thiét 1ap theo mic dinh RST.
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RST — Reset: tin hiéu RST dit tat ca 3 cong A, B, C & ché do dau
Vao.

Cé4c tin hiéu RD, WR, Al, AO:

Pia chi A0, Al phdi hop véi tin hiéu RD, WR diéu khién viéc
ghi/doc d6i vai 3 cong A, B, C:

Céc cong PA, PB va PC : cac cong PA, PB va PC la cac cong vao/ra
dir liéu loai 8 bit. Chirc ning cua ting céng duge xac dinh bang phan
mém (bang tir diéu khién).

Nh6m A (==, PAO + PA7
Céng A
Didu
] khién
nhém A
DO + D7 bém
<) BUS di .
B Nhém A (4 PC4 +PC7
Cong C
RST— NhoémB fa—= PCO -+ PC3
Ao ——  Logic Céng C
A ——  diéu
WR ——  khién iy
RD—— ghjdoc | | Knién
Cs nhém B
Nhém B K== PBO + PB7
Cong B

Hinh IV.1 Cau tric theo khéi chire nane PPIS255

Al AO RD WR Thao tac
0 0 0 1 BUS di¥ liéu < Céng A
0 1 0 1 BUS dir liéu < Cbéng B
1 0 0 1 BUS di liéu < Céng C
0 0 1 0 BUS di liéu = Céng A
0 1 1 0 BUS di liéu = Céng B
1 0 1 0 BUS di liéu = Céng C
1 1 1 0 Thanh ghi diéu khién

e Cong A: 1a cong ra 8 bit cd chét dir liéu hodc 1a céng vao 8 bit.
e Cong B: 1a cong ra 8 bit ¢ chdt dir liéu hoac 1a cong vao 8 bit.
e Cong C duoc chia thanh 2 phan :
4 bit cao (PC7-+PC4) cung véi cong A 1am thanh nhém A.
4 bit thap (PC3+PCO) cuing vai cong B 1am thanh nhém B.
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Tuy theo ché do hoat dong (duoc xéac lap thdng qua tir diéu
khién) ma hai phan nay caa céng C c6 thé thuc hién chic nang vao/ra dit
liéu 4 bit hoic nhan/phat tin hiéu bét tay cho tirng nhém twong tng

Mach PPI8255 c6 3 ché do lam viéc
« Ché do 0: vao/ra co ban
« Ché dd 1: vaolra c6 xung chét dir liéu
« Ché d6 2: vao/ra hai chiéu (chi cho nhém A)

b)  Ché dg lam viéc va ter diéu khién

1 D6 D5 D4 D3 D2 D1 DO Nhém B

D7 \_—Y_j Céng C (thép)
1=Vao

0=Ra

cong B

1=Vao

0=Ra

A 4

A 4

Chonché do
0=Chédoo
1=Chédo 1

\ 4

Nhém A
Cong C (cao)
1=Vao
0=Ra

A 4

Céng A
1=Vao
0=Ra

\ 4

dChnj ché do
00=Chédo 0
01=Chédo 1
10=Ché dd 2

A 4

Hinh IV. 2 Cdu truc tir Iénh ciia PPI 8255

~ C6 thé chon va dat lai ché do lam viéc cua PP18255 qua cac tir diéu
khién. ‘ q ,
Khudn dang tir diéu khién ché do lam viéc dugc md ta trén hinh IV.2,
+ Ché d6 0: vao/ra co ban, ra co chédt, vao khéng chét dix liéu.
Tur diéu khién:
D7 D6 D5 D4 D3 D2 D1 DO
1 0 0 1/0 X X X X

Tinh chét co ban cua ché d6 0:
- Hai cong 8 bit
- Hai cong 4 bit
- Ra c6 chét
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- VAo khong chét
- Cho phép chon va dung 1 trong 16 c4u hinh cong vao/ra
Vi du:
Khi dat tir didu khién #0, 1a 10000000, cau hinh cac cong cua 8255 dugc
dat nhu sau:
Tat ca cac cong déu & ché do Output nhir 6 hinh vé

8255

8 PA7+PA0O
8 A4 »
D0-D7 / > , 4 PC7+PC4
c

{ / 4 PC3:PCO

8
5 , PB7-PBO

Khi dat tir diéu khién #3, 12 10000011, cau hinh céc cong cua 8255 nhu
Sau

8255
8
. A / PA7+PAO
DO +D7 , / 4 PC7+PC4
4
¢ { / PC3:PCO
8 PB7:PBO
B %

+ Ché dé 1 : vao/ ra dix liéu c6 xung chét dit liéu.
biac tinh cua ché do 1; CQ hai nhc')m A va B, mdi mot nhdm co6 mot
cong vao/ra 8 bit va mot cong dieu khién 4 bit.
Cdu hinh céng vao di liéu ( ché dg 1):
Tir diéu khién:
D7 D6 D5 D4 D3 D2 D1 DO
1,0 1|21 XxX| 11X

8255 A |«—4~£—— PAO:PA7

l«——— STRA
PC 4
po5—> IBFA

8 PC 3f——> INTRA

- <2 PBO:PB7
Ble—— 3STRB
pC2 IBFB

PC1
PCO INTRB
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Céc tin hiéu diéu khién:
STRA/STRB : muc tich cuc thap chdt dit liéu vao 8255
IBFA/IBFB (Input Buffer Full): muc tich cuc cao bédo di li¢u da
duogc chot trong 8255
INTRA/INTRB (Interrupt Request): y&u cau ngat

INTEA va INTEB (Interrupt Enable) : duoc dat/xoa (1/0) baoi bit
PC4 va PC2

D liéu vao _< > ................................................................

STB (vao)

IBF (ra) / \\
INTR (ra) \

& P m—

Cau hinh cong ra diz liéu (ché dg 1)

Tur diéu khién:
D7 D6 D5 D4 D3 D2 D1 DO
1]o0l1]o0o|!x|1]o0]x

8255 Al—4—>» PAO0-:PA7
PC 74— OBFA
PC 6l¢—— ACKA

8 PC3l 5 INTRA
DO+D7 o, |
- B 8 , PBo:PB?
WR 7= V-
PC 1}———» OBFB
PC 2/q ACRE

PCOL____, INTRB

Céc tin hiéu diéu khién:
OBFAV OBFB  (Output Buffer Full): tin hiéu ra, muac tich cuc
thap khi co dir liéu ra & cac cong A/B.
ACKAJACKB (Acknowledge) : tin hi¢u vao, muc tich cuc thap,
bao 8255 la dir liéu ra & cong A/B da duoc nhan.
INTRA/INTB: yéu cau ngat, yéu cau dua di ligu (ticp theo) ra
8255 theo tin hi¢u bao ngat nay.

WR

OBF H
ACK ! Py

INTR ).
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+ Ché dd 2 : Vao/ ra hai chiéu c6 xung chét dir liéu (riéng cho
nhém A)

Pic tinh ché do 2: chi dugc diung cho nhom A. Cong A la cong
vao/ra 8bit hai chiéu. Cong C c6 5 bit dugc ding lam céc tin hiéu diéu
khién bit tay. Vao /ra dit liéu déu duoc chét.

Kha nang (ng dung: ché do 2 cung cap cong cu truyén tin véi thiét
bi ngoai vi theo cach phat va nhan dir liéu 8 bit song song trén cung mot
duong BUS. Qua trinh truyén tin thuoc kiéu khong dong bo. Cac tin hiéu
“bat tay” STB, IBF, OBF, ACK dugc dung dé phéi hop viéc truyén dix
lieu gitra may tinh va thiét bi ngoai vi.

Céc bit cia cong C c6 thé duoc thiét lap 1én “1” (set) hay vé “0”
(reset) bang céch ghi tir diéu khién véi D; = “0”, viéc chon bit can SET
hay RESET qua chon bit Dy = “1” hodc “0” va vi tri cua bit cdng C théng
qua cac bit D,, D, va D3 nhu sau: 000 = bit PC,, 001 = bit PC,...valll
= bit PC7

D7 D6 D5 D4 D3 D2 D1 DO
0 X X X B2 | B1 | BO | S/R

IV.2.2 Mach diéu khién ngat PIC-8259

CPU duoc thiét ké dé dap tmg duoc vai cac qua trinh ngat cang. CPU c¢6
mot dau vao nhan tin hiéu ngat INT, khi nhan duoc tin hiéu ndy CPU s&
phan tng theo co ché ngat cang.

.............. IRQO IRO1 IRO7
INT A 4 A 4 l A 4 Q Q Q
IRQO IRQ1L IRQ2 ..RQ7 TBO TB1 TB7

PIC 8259 -1 Timer KC FDC

\ 4

INTA

e

CPU x86

v
ROM RAM PIC 8259 - 2

A\ 4

Hinh IV.3 — So do ghép néi PIC8259 trong hé Vi xi ly

Trong thuc té ¢ nhicu thiét bi ngoai vi yéu cau duoc phuc vu theo
phuong phap ngat cimg (ban phim, dong hd heé thong, may in, VV) va
sinh ra nhiéu yéu cau ngat, do vay can c6 mét bo diéu khién giup CPU
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quan ly va phuc vu cac yéu cau ngat, d6 1a bo diéu khién ngat PIC8259
(Programmable Interrupt Controller).

Cau truc hé thong ngat cing :

Hé théng ngat cang caa may vi tinh PC dugc xay dung trén co sd 2
bo diéu khién ngat PIC 8259, mdi PIC 8259 co thé nhan 8 tin hiéu yéu
cau ngat IRQ tur thiét bi vao/ra. Hai PIC nay duoc két ndi véi nhau theo
kiéu ghép tang, két hop hoat dong dé co6 thé phuc vu duoc 16 yéu cau
ngat IRQ.

Chtre nang co ban cua PIC 8259 : PIC 8259 la mét vi mach dién tir
kha trinh dugc thiét ké dé giip CPU thuc hién qué trinh ngat cang. PIC
8259 thyc hién cac chire nang sau:

— Ghi nhan duoc 8 yéu cau ngit IRQi , i=0,1,....7

— Cho phép chon va phuc vu cac yéu cau ngat theo mirc wu tién.

— Cung cap cho CPU sb ngat twong (ng vaéi yéu cau ngat IRQi .
S6 ngat nay dai dién cho dia chi cia chwong trinh con phuc vu
thiét bi yéu cau ngat IRQi.

— Cho phép hogc khdng cho phép cac yéu cau ngat IRQi kich hoat
hé thdng ngt.

a) Th!é’t bi d,‘ié‘u khién ngdat PIC 8259 va co ché hoat déng cia hé
thong ngat cung
CAu tric bén ngoai cua PIC 8259 :

CS

WR ———> IRQO
«—
RD ———»{ PIC8259

A0 —p PR S

INTA —— IRQ7
4_

CAu trdc bén trong caa PIC 8259 :
Céc khéi chure nang:
— IRR (Interrupt Request Register - Thanh ghi yéu cau ngat)
thanh ghi 8 bit. IRR chwra (ghi nhan) tat ca cac yéu cau ngat
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IRQi doi phuc vu. Néu tin hiéu IRQi = “1” thi bit IRRi tuong
tmg dugc dit bang “17.

— PR (Priority Resolver- Bo giai quyét wu tién): 1a thanh ghi 8 bit.
PR cho phép xac 1ap mic wu tién cua cac yéu cau ngat. Ngat co
ru tién cao nhat duoc chon va dit vao bit twong (ng trong ISR
trong chu ky INTA.

INT T lm

D7 -DO Logic

‘Dém . X .2
<:> BUS <:> diéu khién

A 4

A

"RD — ﬂ ﬂ
<—
SA > \ 4 \ 4
WR Logic diéu — IRQO
A0 —p| Kniénghiidoc K== ISR k== PR kK—— RR | i
_ ICW/OCW C or
cs —» - - _
CASO <+ < ,
Logic C:> Thanh ghi mat na ngat
CAS1 <+—» gpép <:> IMR
CAS2 «—p| @9
SP/EN Hinh IV.4 Cau tric chip PIC 8259

— ISR (In Service Register - Thanh ghi ngat dang duoc phuc vu) :
la thanh ghi 8 bit. ISR ghi nhan cac ngat dang dugc phuc vu.
Yéu cau ngit IRQi nao dang dugc phuc vu thi bit ISRi twong
tmg duoc dit bang “17.

— Khéi logic diéu khién : khoi logic diéu khién dua ra tin hiéu
INT, dugc ndi thang véi chan INT cua CPU. Khi INT c6 mirc
cao 1a doi CPU phuc vu ngat. Khéi logic diéu khién nhan tin
hiéu INTA tir CPU. Khi nhan duogc tin hiéu INTA, PIC 8259 sé
cung cap sé ngat ra BUS dit liéu cho CPU .

— Khéi dém BUS: 12 loai 8 bit, 2 huéng, 3 trang thai. Cac tir diéu
khién ICW, OCW duoc dua vao PIC 8259 qua khéi nay dé xac
lap ché @6 hoat dong cua 8259. S ngat va trang thai hoat dong
cua PIC ciing dugc dua ra BUS dit liéu qua khdi nay.

— Khbi ghép tang

— PIC 8259 ¢6 co cau cho phép ndi ghép tang cac PIC 8259 véi
nhau va phéi hop hoat dong cua céc PIC nay. Tang thir nhat co
dau ra INT ndi truc tiép véi CPU, goi la PIC 8259-chu. Bau vao
IRQi cua PIC chu dugc néi véi dau ra INT cua PIC 8259 thu
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hai. PIC nay duoc goi 1a PIC 8259-thg . Co ché ghép tang cho
phép xay dung mot hé théng ngét cng quan 1y dugce dén 64 yéu
cau ngat IRQ.

— Khéi logic ghi/doc va giai ma: thyc hién giai ma céac tir diéu
khién ICW (Initialization Command Word - Ttr diéu khién khoi
dong) va OCW (Operation Command Word - Tur diéu khién
hoat d6ng). Qua hai loai tir diéu khién nay ngudi st dung c6 thé
lap trinh xac 1ap ché do hoat dong cho PIC.

— Thanh ghi IMR : 1 thanh ghi 8 bit, chira mit na ngat.

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

S 0 D R 4 3 Huwéng thong tin

IRR, ISR => BUS

(IMR) = 0CW1 => BUS

BUS =>0CW?2

BUS =>0CW3

BUS => ICW1

o|lo|lo|o|o|o|n
R|lo|lo|o|r|o|l>
FlRk|lk|~|lololD
o|o|ojo|r|rs
X P OO| X | X|O
X X || O|X|X|O

BUS => ICW2, ICW3, ICW4, 0CW1

b) Co ché hoat déng cia hé thong ngat cing

Diéu kién ban dau : PIC 8259 can dugc lap trinh khai dong qua céc ti
diéu khién ICW. Sau khi céc tir diéu khién ICW dugc nap thi PIC 8259
san sang hoat dong.

— Mot hoic nhiéu thiét bi vao-ra c6 yéu cau dugc phuc vu phat tin
hiéu IRQi = “1” (murc tich cuc) cho PIC. PIC ghi nhan céac yéu
cau ngat IRQi nay bang cach dit cac bit IRRi twong ung lén
“1”.

— PIC 8259 chon IRQi ¢6 mirc vu tién cao nhat dé phuc vu. PIC
gui tin hiéu INT cho CPU, doi CPU phuc vu.

— CPU thuc hién céac thao tac sau :

= Thuc hién nét 1énh caa qua trinh hién hanh .

= Luu dija chi tré vé ( noi dung caa cac thanh ghi CS, IP)
va thanh ghi cd FLAGS vao ngin xép.

= Guri hai tin hiéu tra loi ngat INTA cho PIC .

— Khi PIC 8259 nhéan duoc tin hiéu INTA thi 1 : bit ISRi ¢ng voi
IRQi c6 mirc wu tién cao nhét duoc thiét 1ap (ISRi=1) va bit
IRRi twong tng bi x6a (IRRi=0). Trong chu ky INTA thi nhat
nay PIC 8259 khong gui gi cho CPU qua BUS di liéu.

— Khi PIC 8259 nhan duoc tin hiéu INTA tht 2: PIC 8259 gui s6
ngat twong tng voi IRQi dang duoc phuc vu qua BUS di liéu
cho CPU.
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— CPU nhan s6 ngat va trén co sé s6 ngat ndy vao vi tri twong ng
trong Bang véc to ngat dé xac dinh dia chi ciia chuong trinh
phuc vu ngat. CPU nap dia chi chuong trinh phuc vu ngat vao
c4c thanh ghi CS va IP va bat dau thuc hién chuong trinh phuc
vu ngat nay.

— Khi thuc hién xong chuong trinh phuc vu ngat thi qué trinh
phuc vu ngat caa CPU ciing két thiic. Hé thdng ngat cing c6
thé két thuc phuc vu ngét hién thoi theo hai ché do:

= Két thic ngat binh thuong EOI ( End OF Interrupt):
khi PIC duoc dit ché do két thic ngat binh thuong
EOI thi CPU phai phét Iénh bao két thic ngat EOI
(qua OCW?2) cho PIC truac khi roi khéi chuong trinh
con phuc vu ngét. Khi d6 bit ISRi cua ngat dang dugc
phuc vu s& duoc dat xuéng 0.

= KEét thic ngat tu dong AEOI ( Automatic EOI) : khi
PIC dugc dat ché do két thic ngat tu dong AEOI thi
tai chu ky INTA tht 2 bit ISRi cua ngat dang duoc
phuc vu s& duoc dit xubng 0.

Béng cac cach noi trén hé thdng ngat cang cé thé tiép tuc phuc vu

yBu cau ngat nay & nhirng lan tiép theo.

¢) Ldp trinh khgi déng PIC 8259 va cac tir dieu khién khai déng ICW

ICw1

ICwW2

Khoéng

C6 ghép tang ?
=1 C6 (SNGL = 0)

(SNGL

C6 (IC4=1eICW1)

B PIC 8259
San sang lam viéc
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Can xac 1ap ché do 1am viéc cua PIC 8259 trudc khi st dung. Qué trinh
nay duoc goi 1a 1ap trinh khoi dong thiét bi. Viéc 1ap trinh khoi dong PIC
8259 dugc thuc hién qua cac tir didu khién ICW va theo luu d6 sau :
Céc bit D5 - D7 khéng dung cho CPU x86.

— IC4 (bit DO) : Cho biét c6 can ICW4 ?
IC4 = 0 : khong can ICW4.
IC4=1 : c6ICWA4.

a- ICW1
D7 D6 D5 D4 D3 D2 D1 DO
| X | X | X 1 |LTIM [ADI  [SNGL |Ic4 \

+  SNGL (bit D1) : cho biét hé théng ngat chi c6 mot PIC hay c6
nhiéu PIC ghép tang.
SNGL =0 c6 ghép tang
SNGL =1 chi co mot PIC 8259
+ ADI (bit D2): khong dung cho hé CPU x86
+ LTIM : xac dinh dang tin hiéu IRQ
LTIM =1 IRQ phai latin hiéu mac TTL
LTIM =0 IRQ phai la tin hiéu dang suon xung.

+ D4=1
+ D5=D6=D7=0
a- ICW2:

— ICW?2 dinh nghia sé ngét nén cho 7 sb ngat con lai .

D7 D6 D5 D4 D3 D2 D1 DO
177 |16 |15 [T4 |T3 |x E | |

Céc bit T7 - T3 12 5 bit cao caa sé ngét, 3 bit con lai lién quan dén

cac dau vao IRQi
Né@m bit cao T7 - T3 (do nguoi s dung tly chon) cung

véi 3 bit thap nhat bing 0 xac dinh s ngat nén . Dya trén sb ngat nén tng
Vi IRQg ndy, PIC 8259 ty tao ra cac sé ngat tiép theo twong Gng Vi cac
IRQ; dén IRQ-.

Vi du : & hé thong ngét cang caa may vi tinh PC, cac sé ngat do
PIC 8259-chi cung cép nhu sau :

1 0 0 0 trng voi IRQO
1 0 0 1 rng v&i IRQ1

0 0 0 0 1 1 1 1 ng v&i IRQ7
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— ICWS3: lién quan dén ghép tang.
Mach phan ctmg c6 chan SP/EN xac dinh chi/tho & ché do ghép
tang : néu SP = 1 thi PIC 14 chu, néu SP =0 thi PIC la tho.
C0 hai loai ICW3
— ICW3 cho PIC cha : x4c dinh dau vao IRQi nhan tin hiéu INT
tir PIC thg thr i.

7 6 5 4 3 2 1 0

IRQ7 |IRQ6 |IRQ5 |IRQ4 |IRQ3 |IRQ2 |IRQL |IRQO

Néu Si = 1 b4o c6 PIC tho néi vao chan IRQi caa chu
— ICW3 cho PIC thg : xac dinh dia chi (chi thi nhan dang) cua
PIC tho.

ID2 ID1 IDO

Cac bit ID2, ID1, IDO xac dinh dia chi riéng cua cac PIC 8259-tho.
Khi nhan duoc tin hiéu INTA2 , PIC 8259-thg so sanh cac tin hiéu CASO
- CAS2 (phét ra tir PIC 8259-chu) véi ID2 - IDO, néu chiing giéng nhau
thi PIC 8259 - tho gai s6 ngat 1én BUS dit liéu cho CPU, nguoc lai thi

khong gui.
- ICW4:
D7 D6 D5 D4 D3 D2 D1 DO
| 0 | 0 | 0 [SFNM|BUFF| M/S | AEOI | P |

+ Bit pp: bao cho PIC 8259 biét phai lam viéc va ho vi xir ly
nao.
up =1: lam viéc véi ho x86
uP =0 : lam viéc vdi ho 8085
+  Bit AEOI: xac lap ché d¢ két thic ngat.
AEOI =0 : két thuc binh thudng EOI
AEOI =1 : két thic ty dong AEOI
+ Bit BUFF: bao ché d¢ c6 bo dém BUS
BUFF = 1: PIC lam viéc & ché do dém BUS, ldc nay tin hiéu
SP/EN ¢ ché d6 ra va viéc dinh nghia chu/tho duoc xac dinh biang bit
M/S.
+ Bit M/S: xac dinh chu/thg
M/S =1: PIC la chu
M/S =0 : PIC I tho.
Néu BUFF = 0 thi M/S khong c6 y nghia.
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+  Bit SFNM: bit nay duoc dat bing 0 ngay khi khai dong hé
théng. Kiéu wu tién cb dinh 12 mic dinh, trong d6 IRQO ¢6 mirc
wu tién cao nhéat, IRQ7 c6 mirc vu tién thap nhat. Co6 thé thay
doi kiéu uu tién bang tir diéu khién OCW2. Trong kiéu uu tién
c¢b dinh, khi SFNM = 0, khi bit ISRi = 1 thi tat ca cac IRQi co
muc wu tién thap hon déu bi cam. Chi c6 cac IRQi ¢ muc uu
tién cao hon dugc phép gay ngat chuong trinh phuc vu ngat hién
thoi.

d) Cac tir diéu khién hoat déng OCW

_Céc tir dieu khien OCW dugc dung dé xac 1ap cdc ché do lam viée
cu thé trong qua trinh hoat dong cua PIC 8259. C6 thé gui cac tu OCW
nay cho PIC8259 vao bat ky luc nao sau khi khai dong hé thong ngat.

+  OCW1: cho phép hogc cim nhan mot yéu cau ngat IRQ ; nao
do bang mat na ngat .

+ Vi PIC chu : dia chi thanh ghi chira OCW1 la 21H
Vi PIC tho : dia chi thanh ghi chta OCW1 la A1H

D7 D6 D5 D4 D3 D2 D1 DO

M7 M6 M5 M4 M3 M2 M1 MO

Mdi bit M; twong tring véi IRQi

Khi M; = 1 mit na ngét duoc dat, cam PIC nhan IRQi( cam IRQi
gay ngat)

Khi M; = 0 mat na ngit dugc xo4, cho phép PIC nhan IRQi (cho
phép IRQI gay ngat)

~ Hé diéu hanh d4t mat na che chan cdc IRQ ma hé thong chua ding
den.
+  OCW2 : dung dé d6i kiéu uu tién va bao két thic ngat EOI.
PIC cho phép chon mét trong ba ché do wu tién:

Uu tién ¢ dinh: IRQ, €6 mirc uu tién cao nhat, IRQ7 c6 muc uu
tién thap nhat. Trong ché d6 nay IRQ mirc cao co quyen ngat chuong
trinh phuc vu ngat c6 mirc vu tién thap hon.

Uu tién quay vong: IRQi nao vira dwoc phuc vu thi bit ISRi s& bi
xo0a xuong 0 va ty dong c6 muirc uu tién thap nhat. Bieu nay thyc te da tao
ra cac mirc uu tién bang nhau.
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Uu tién dgc bit : nguoi lap trinh co thé thay d6i mirc wu tién bang
chuong trinh. Néu cac bit trong OCW2 R=1, SL=1 thi cac bit L2-L0 s&
dat IRQn xuong mirc thap nhat va IRQn+1 [én mirc cao nhat.

bia chi thanh ghi chira OCW?2 : 20H (PIC chu), AOH (PIC tho)

D7 D6 DS D4 D3 D2 D1 DO

R SL EOI 0 0 LO L1 L2

L) Lién quan dén ché do wutién dac
biét

J

EOI =1 (v&i R=0, SL=0) bao két thic ngét binh
{ thuwdng

kiéu wu tién khac nhau

{ T4 hop gia tri cac bit R,SL, EOI xac dinh cac

+ OCWS3 cho phép dat/doc ISR va céc thanh ghi khac cua PIC 8259,
ESMM =1 va SMM cho phép dit/xoa ché do6 mat na dic biét. Ché do
mat na dac biét ndy chi cim mot IRQ va cho phép tat ca cac IRQ con lai
duoc yau cau ngat.
- D4=0,D3=1
— bit P : cho phép PIC 8259 Iam viéc vai CPU & ché do hoi dap,
khéng can qua céc tin hiéu INTR, INTA. Néu P=1 thi PIC coi
tin hiéu diéu khién doc RD nhu 1a tin hiéu INTA. .
— CéachitRRVaRIS:
RR =1 & RIS = 0: béo s& doc IRR ¢ Iénh doc tiép sau
RR =1&RIS =1: b4o s& doc ISR ¢ Iénh doc tiép sau.

e) Phan bé chize ndng cdce yéu cau ngat va sé ngdt trong may PC
*PIC 8259-chu : 7
PIC 8259-chu chiém hai dia chi cong : 20H, 21H

«PIC 8259-tho : q
PIC 8259-thg chiém hai dia chi céng : AOH, A1H

IRQi S6 ngét Thiét bi yéu cau ngat

IRQo 08H B6 tao xung nhip ddng hd hé théng

IRQ: 09H Thiét bi giao dién ban phim

IRQ2 OAH PIC 8259-thg

IRQ3 OBH Thiét bi giao dién vao/ra ndi tiép 2 (COM 2)
IRQ4 OCH Thiét bi giao dién vao/ra néi tiép 1 (COM 1)
IRQs ODH Dy phong

IRQs OEH Thiét bj giao dién & dia mém FDC

IRQ7 OFH Thiét bi giao dién vao/ra song song (LPT1)
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Day IRQ Sé ngéat Thiét bj yéu cdu ngéat

IRQg 70H DPoéng hd thoi gian thuc

IRQq 71H Dy phong

IRQ10 72H Card am thanh

IRQu11 73H Thiét bi giao dién vao/ra USB

IRQ1, 74H Thiét bj giao dién chudt PS/2

IRQ13 75H B& déng x ly x87

IRQ14 76H B diéu khién BUS IDE 1( primary)
IRQ1s5 77H B diéu khién BUS IDE 2 ( secondary)

IV.3.3 Mach dém dinh th&i da nang PIT-8253
(Programmable Interval Timer)
Vi mach PIT-8253 1a mach dém dinh thoi, tao xung c6 do rong
thay d6i da ning va thu thap tin hiéu dang xung., duoc thiét ké dé sir dung
vai hé vi xir Iy dong Intel. Mach 8523 thyc hién dugc nhiéu chirc nang.
Cac chirc nang duoc xac dinh bang phan mém théng qua tir diéu khién.
Céc chtrc nang chinh cua PIT-8253:

Tao khoang thoi gian chinh xac
Phét xung véi tan s6 f 1ap trinh duoc
Pém su kién
Chia tan sd
Pong ho thoi gian thuc

Bo dém
C#0

- Phét xung don

<——> pemdw lieu
RD — |
\L‘VOR Logic
A Ghi/boc
1
CS

Thanh ghi tir diéu
khi&n

Bo dém
C#1

CLKO

[€<—— Gate 0
[ Out O

CLK1
e Gatel
5 Ou 1

B6 dém
C#2

e CLK2
l«——— Gate 2
——> Out 2

Hinh IV.5 — So d6 cau tric bén trong PIT-8255

bém dit liéu: 1a bo dém 8 bit, hai chiéu, 3 trang thai, duoc sir dung
dé giao dién véi BUS cua may tinh.
Logic doc/ghi: logic Ghi / Boc nhan cac tin hiéu tir hé thong BUS ,
tir d6 diéu khién viéc truy nhap cac thanh ghi cia PIT-8253.
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Thao tac chon bo dém va ghi/doc bo dém:

Al AO RD WR Coéng viéc dworc thwc hién
0 0 1 0 Nap b6 dém C#0

0 1 1 0 Nap bd dém C#1

1 0 1 0 Nap bd dém C#2

1 1 1 0 Ghi tr diéu khién

0 0 0 1 DPoc bd dém C#0

0 1 0 1 DBoc bo dém C#1

1 0 0 1 Poc bd dém C#2

Thanh ghi diéu khién: thanh ghi diéu khién nhan tir diéu khién xéac
dinh ché d¢ hoat dong cho PIT-8253.

Bo dém C#0, C#1, C#2:

Mach PIT-8253 c6 3 bo dém, mdi mot bo dém 13 loai 16bit , dém
Ui, tu khoi dong lai. M3i mot bo dém co thé duge 1ap trinh va hoat dong
doc 1ap. Co thé doc noi dung cua ting bo dém ngay trong khi dang hoat
dong. Bang tir dieu khién co thé chon ché do lam viéc cho cac bo dém (6
cheé dg).

1. Tur dieu khien.

~ Tung bo dém cua PIT-8253 c6 thé dugc Iap trinh hoat dong doc Iap
bang céch ghi tir dieu khién vao thanh ghi tir dieu khien (A0O=1, Al=1).
Khudn dang tir diéu khién.

DD7 DD6 DD5 DD4 DD3 DD2 DD1 DDO

SCSC1 | SCSCO | RLRL1 RLRLO MM2 MM1 MMO BCDCD

SC (Select Counter): chon b dém.

sc1 SCo
0 0 B& dém 0
0 1 B6 dém 1
1 0 B dém 2
1 1 Khéng hop 1é

RL (Read/Load): Xac dinh Doc/Nap b dém.
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RLRL1 RLRLO

Thao tac chdt bo dém

0 0 Cho phép doc néi dung bo dém trong qua trinh
dém
0 Doc hoac nap Byte cao

Doc ho&c nap Byte thap

1 1 Doc hodc nap Byte thip trwdc, Byte cao sau

M (Mode): ché do lam viéc

MM2 | MM1 | MMO
0 0 0 Ché do
0 0 1 Ché
X 1 0 Ché
X 1 1 Ché
1 0 0 Ché
1 0 1 Ché dé
BCD : kiéu ma dém
BCD Kiéu ma dém
0 Ma& nhj phan 16 bit
1 M& BCD (4 chir s6 BCD)

Nap ngi dung bo dém: thanh ghi dém chi duoc nap khi ca hai byte
gia tri dém duoc ghi.

2. Thai tuc xac Idp ché dg 1am viéc cho bé dém.

Ghi ttr diéu khién chon ché d6 cho
bd dém C#i

|

Nap sb dém — byte thap cho bd
dém C#i

|

Nap s6 dém — byte cao cho b dém
C#i
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3.  Cécché dg lamviéc
Ché do lam viéc xac dinh cach dap (ng cia dau ra Output dbi Vi
dau vao la ddy xung CLK va tin hiéu Gate.
Bo dém thuc hién dém lugng chu ky xung tinh tir nira thap caa chu
ky dau tién
C6 6 ché do lam viéc.
a. Ché déo0:
Tao khoang thoi gian tré xac dinh va dat dau ra Output = “1” khi két
thiic dém.
Pau Output = “0” ngay sau khi chon ché do.
Ngay sau khi s6 dém duoc nap thi bat dau dém. Biéu kién lam viéc
la Gate = “1”
Khi két thuc dém thi Output = “1” va giir nguyén cho dén khi duoc
nap lai.
Viéc nap lai s6 ¢ém gay ra hai su kién:
+ Ghi byte dau tién lam diumng dém.
+ Ghi byte tha hai 1am khoi dau 1an ¢ém méi.

b. Chédp 1
Tao xung don c6 do rong xac dinh.
Pau ra Output = “0” khi GATE ="1” va bat dau dém.
Output = “1” khi két thuc dém.
Viéc nap lai s6 dém trong khi Output = “0” khong 1am anh huong tgi
do rong xung dau ra.
Viéc dém duoc khoi dau lai (xung Output bi kéo dai) néu GATE
="0" va sau d6 GATE = “1”.

c. Chédp2

Bo chia tan — phat xung.

Bo dém dugc dung nhu mét bo chia tan. Noi bo dém duoc nap xac
dinh hé sé chia. Chu ky diy xung dau ra , tinh tir mot xung dau ra
Output = “0” dén mot xung Output = “0” tiép theo ding bang s6
luong xung vao CLK.

Piéu kién l1am viéc 12 GATE = “1”.

Do rong mic “0” cua xung ra dung bang chu ky T cia xung CLK.
C6 thé dung tin hiéu GATE dé dong b qua trinh dém — phat xung.

d. Ché a6 3

Bo chia tan — phat xung vuéng.

Lam viéc gidng ché d6 2, chi khac & chd 1a do rong mirc “0° bang do
rong muc “17.
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Diéu kién lam viéc 1a GATE = “1”.

e. Chédo4

Tao xung chét bang phan mém.

Sau khi dit ché @6 1am viéc thi Output = “1”.

Sau khi s6 dém duoc nap thi bat dau dém. Diéu kién 1am viéc la
GATE =“1".

Pau ra Output = “0” khi két thuc dém, do rong xung dau ra bang do
rong chu ky xung CLK.

Viéc nap lai s6 dém trong khi dém 1am khoi dong lai viéc dém.

f. Chédds

Tao xung chét bang phan cang.

Sau khi dit ché d6 thi Output ="1".

Bit dau dém khi GATE = “1”.  Pau ra Output = “0” khi két thlic
dém, do rong xung dau ra bang do rong chu ky xung CLK.

MODE 0: Interrupt on Terminal Count with GATE =1

Tao thei gian tré xac dinh

ctoox LML LML L
codem™N N\ P21 io

GATE=1

OUTPUT INTERRUPT (n=4) ‘e n
WR m 1 | : :
GATE |_’—
5 i 3 21 0
OUTPUT (INTERRUPT) — : : ——
(m=5) : :
—— | —
A B
A+B=m

MODE 1: Programmable One-Shot.
Tao xung don c6 dd rong xac dinh
CLOCK pEpEpEpEpEpEpEpEpEpEpEn

WR n —l + +
GATE = TRIGGER = “1” ]

Cho phép Pl 4 3 2 1 0
OUTPUT rl —
GATE = TRIGGER ] |;
4 3 2 4 3 2 1 0
OUTPUT
— —
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MODE 2: Rate Generator. (with GATE=1)

i T
1 2 3 P 1 2 3
cLOCK mipligigigigigigigigigigiginin
E T o A A e
OUTPUT P4 03 2 1 043 2 108 2 1 0
P L1 L
OUTPUT (n=3) ) 3 2 1 08 2 1 03 2 1

GATE = RESET

L | GATE=1thicho phép dém

MODE 3: Square Wave Generator (with GATE=1)

cLoCK pEgipgigigigigigipginigiginginin
4 2 4 2 4 2 4 2 4 2 4 2 4
OUTPUT (n 1 [ | [ | [
5 4 2 5 2 5 4 2 5 2 5 4
OUTPUT (n=5) [ | [ | _

GATE = 1 thi cho d&ém

MODE 4: SoFtware Triggered Strobe (with GATE=1)

cLocK JuUuuyuyyyuuruyyuUuuyyye
WR=n n=a i : : : -
L T
GATE=1 i s 2 1 o
OUTPUT
M6t xung c6 do rong =T
LOAD n e
L
GATE
|
OUTPUT (n=5) 4 4 3 2 1 0
L]
MODE 5: Hardware Triggered Strobe
1 2 3 4 5
cLock N S e I I I O O
GATE S— -
4 3 2 1 ¢
OUTPUT (n=4)
: Mot xung ¢6 do rong =T
GATE 1
OUTPUT (n=5) 4 3 43 7 1 o0
) |
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Kha nang doc ngi dung bg dém trong khi dem (Poc trong khi dém).
Pé thyuc hién duoc thao tac doc trong khi dém thi can ngp tir diéu
khién dac 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: Bo dém duoc chon dat ché do doc trong khi dém.
D5, D4: (00, M xac dinh ché do doc trong khi ghi)
X Khong tac dong

IV.4.4 Mach diéu khién vao/ra néi tiép dong bd/di bo
USART-8251 (Universal Synchronous/Asynchronous Receiver
Transmitter)

USART-8251 la mét mach giao dién vao/ra kha lap trinh caa héng

Intel. Céc tinh ning chu yéu cia mach bao gom:

— Hoat dong & mét trong hai ché do dong bd hoic khong ddng bo
— Hoat dong dong b véi ma 5 — 8 bits, ky ty dong bo ndi b hoac
ttr bén ngoai, c6 che d dong bo tu dong

D2 [ |1 v 28 | ] b1
pD3[ |2 27 ] po
RxD [ ] 3 26 | vee
GND [ | 4 25 || RxC
Hinh IV.6a - So 6 néi pa [ |5 24 ] DTR
chan cua USART 8251 R
Ds[ | 6 23 ] RTS
D6 [ | 7 8251 22 | | DSR
D7 [| 8 21 [ ] RESET
™ [ ]9 20 | ] CLK
wRrR [ 10 19 [] ™0
cs[ ] u 18 [ ] TXEMPTY
oo [ 12 17 [] cTs
RO [] 13 16 || SYNDET/BD
RXRDY [_| 14 15 || TxRDY

— Hoat dong khong ddéng bd véi mi 5 — 8 bits, hé sé xung nhip 1,
16 hoidc 64 l1an téc 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 phét hién 16i thu phat
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— Tuong thich hoan toan véi c&c chip ho 80x86

Mach USART 8251 dugc thiét ké cho muc dich trao doi dir liéu ndi
tiép gitta CPU va céc thiét bi ngoai vi. Nguai 1ap trinh ¢ thé chon céc
phuong thirc thu/phéat dit liéu dong b hodc khong dong bo, chon tée do
thu/phat pht hop thong qua céc tir diéu khién (Control Word - CW). Ban
than USART thuc hién cong viéc chuyén doi dir liéu tir CPU thanh di
liéu ndi tiép dé gui ra thiét bi ngoai vi, ddng thoi, mach ciing tu chuyén
dix liéu ndi tiép thu nhan dugc thanh di liéu song song dé chuyén cho
CPU. Chure ning cuia USART 8251 Ia 1am trung gian cho viéc giao tiép
vai thiét bi ngoai vi (interFacing) bang thu/phét dit liéu néi tiép, con ban
than dir liéu trao doi gitta CPU va USART 8251 van la giao dién song
song.

[} [}
[} [}
I TRANSMIT| 1
L BUFFER | »
DATA BUS TxD
D7 -DO I
| surFER [(——] 1 P~ 9) '
[} [}
| ]
| |
| |
| |
ET —Lp] !

REgLﬁ —> ——> TXRDY
CID —»| READWRITE fa—ny TRANSMIT|——p 1. ¢
RD —pd CONTROL
= J| CONTROL [t ==

R —¥o LOGIC P 1 X
[} |
[} |
_ 1 1
cs ——— !
| |
|
D§R—}° 1
DTR€+— < |
— 1 MODEM —> RECEIVE | 1
CTS—P9 CONTROL < BUFFER [€T— RxD
RTS‘-‘—"| (S—P) :
[} |
[} [}
[} [}
[} [}
[} [}
! - ——>RxRDY
- | Socee pei—roc
| > SYNDET
| |
L

Hinh IV.6b - So d6 cdu tric bén trong cia USART 8251

a) M0 ta chirc nang:

Ciing nhu cic mach chirc ning khac trong hé théng 80x86, cau
hinh chtc ning caa mach USART-8251 rat uyén chuyén nho duoc thiét
lap bang phan mém. Trong mdi trudng trao doi dir liéu, giao dién ndi tiép
thuc hién viéc bién ddi dix liéu séng song cua hé thong thanh dang dix liéu
ndi tiép dé gui di va bién dang dir liéu ndi tiép thu nhan duogc thanh dix
liu song song dé CPU doc vao. Tat nhién, khi thuc hién céng viéc bién
ddi, USART-8251 s& tu dong bé di hodc thém vao céc bit hoic ky tu
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ddng nhat chirc nang trong k¥ thuat thu phét théng tin. Chinh nho vay,
giao dién gitta CPU va USART-8251 la hoan toan minh bach, chi don
thuan 1a giri di hay nhan vé mot byte dir ligu.

+ Pém BUS dir liéu:

La bo dém 3 trang thai hai chiéu véi do rong 8 bits ding lam giao
dién gitta CPU va mach 8251. Dit liéu duoc gui di hay nhan vé qua bo
dém khi thyc hién 1énh INPut hay Iénh OUTput trong CPU. Céc tir Iénh
(Command Word), tir diéu khién (Control Word) hay théng tin trang thai
cling duoc chuyén qua thanh dém dix liéu. Thanh ghi trang thai lénh
(Command Status Register), thanh ghi dir liéu ra (Data Out Register) va
thanh ghi dir liéu vao (Data In Register) la nhitng thanh ghi doc lap va
cung duoc két ndi BUS dir liéu cua hé théng thong qua dém dir lidu.

+ RESET:

Mtc “1” logic & dau vao nay dwa 8251 vé ché do nghi. Ché d6 nay
tén tai cho dén khi mot chudi tir didu khién, tir 1énh méi duoc gui toi
8251 dé xac dinh ché do 1am viéc. Mirc “1” nay phai ton tai trong khoang
thoi gian ngan nhat cua 6 chu ky xung nhip hé théng.

+ CLK (Clock):

La dau vao xung nhip cho 8251 lam viéc. Tan s6 xung nhip nay
phai Ién hon tdi thiéu 30 lan so véi toc do thu/phat cua 8251.

+  WR (ghi):

Mt “0” logic xuét hién & dau vao nay 13 xung diéu khién tir CPU
trong viéc ghi tir diéu khién hoac gui di liéu cho 8251.

+ RD (doc):

Muc “0” logic xuét hién ¢ dau vao nay 1a xung diéu khién tir CPU
trong viéc doc trang thai caa 8251 hoic doc dir liéu tir 8251 vao CPU.

+  CID:

__ Dau vao diéu khién, két hop vai cac tin hiéu vao gom CS, WR va
RD xac dinh cho 8251 dit liéu ton tai trén BUS 1a ky tu di liéu, tir diéu
khién hay thdng tin trang thai. “1” tng véi CONTROL/STATUS, “0”
ung voi DATA.

cOb RD WR CS

0 8251 DATA — DATA BUS

1

X X P+ +» O O

X +» B, O

X r O +» O

O O O o o

DATA BUS — 8251 DATA
STATUS — DATABUS
DATA BUS — CONTROL
DATA BUS — TRI-STATE

DATA BUS — TRI-STATE

Lwu y: Chan C/D thwong dwoc ndi voi
day dia chi A0 cua BUS dia chi, do vay cé
thé dé dang phan biét hai dia chi duy nhét
cla 8251 la: Dia chi nén 1a dja chi doc
hodc ghi di¥ liéu, dia chi nén + 1 la dia chi
cho ghi tir didu khién va doc trang thai.
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+  CS (Chip Select):
Tin hi¢u chon vo dbi vai 8251. Mirc “0” 1a tich cucC, chip 8251

duoc chon. Khi CS = “1”, c4c tin hiéu doc (RD) va ghi (WR) khéng c6
tac dong ddi véi 8251,

+ Modem Control:

Vi mach 8251 c6 mat tap tin hiéu vao/ra c6 thé sir dung dé don
gian hoa viéc phdi ghép voi cac MODEM. Céc tin hiéu do khdi chuc
nang diéu khién Modem tao ra nham muc dich hoan toan twong thich voi
cac tin hi¢u diéu khién trao doi thong tin thong qua_thiét bi Modem khi
can thlet D6 1a cac tin hiéu DSR (Data Set Ready), DTR (Data Terminal
Ready), RTS (Request To Send), va CTS (Clear To Send).

+ Pém phat (Transmitter BuFFer):

Pém phét tiép nhan dix liéu song song tir dém di liéu, chuyén doi
thanh chudi bits ndi tiép, chén thém cac ky tu hodc céc bit thich hop can
thiét trong ky thuat truyén tin va gui. chubi bits nay ra dau phat TxD theo
sudn xuong cua xung nhip phat TxC. Khéi phat bat dau cong viéc ngay
khi tin hiéu CTS = “0” va dung lap tic véi trang thai duoc giit nguyén
khi TxE 1a “0” hay CTS = “1".

+  Diéu khién phat (Transmitter Control):

Khéi diéu khién phat giam sat toan bo moi hoat dong lién quan dén
truyén dit liéu ndi tiép. Khdi c6 nhiém vu chap nhan va tao ra tat cac cac
tin hiéu twong tmg dé thuc hién viéc tuyén di liéu.

+ TXRDY (Transmitter Ready):

Tin hiéu ra cua 8251 thc“mg bao cho CPU biét n6 sin sang nhan dit
ligu dé tuyen di. Tin higu nay c6 thé sir dung Iam tin hiéu yéu cau ngat doi
v6i hé théng, va khac véi tin hiéu TXE (Transmitter Empty) Trong ché
do phat c6 tham do, CPU c¢6 thé thong qua tin hiéu TxRDY dé _quet dinh
chuyén dir liéu cho 8251. Tin hiéu nay bi Reset bai tin hiéu WR khi dir
liéu duoc gui téi 8251 tir CPU.

Luu ¥ rang, trong ché @6 phat theo tham do, tin hiéu TXRDY khéng
bi rang buoc bai tin hiéu TXE, nd chi c6 tac dung théng bao trang thai day
hay rong cua thanh ghi dém phat.

+ TXE (Transmitter Empty):

Khi 8251 chuyén xong mot ky tu. “khong con gi dé phat di”, dau
ra TXE s& chuyén d6i 1én mic “1” logic. C6 thé théng qua tin hiéu nay dé
biét duoc trang théi két thic truyén caa 8251, dic biét trong ché do6 halF-
duplex.

Trong ché do thu phat déng bo gia tri “17” & dau ra nay chi ra rang
chua 6 dit liéu duoc truyén di, ky tw SYNC hoic 13 ky tu dit liéu sip stra
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duoc truyén. TxE khong thay d6i muc khi ky ty SYNC bét dau duoc guri
di.

+  TxC (Transmitter Clock):

Xung nhip phat diéu khién téc do truyén cac ky tu. O ché do thu
phat dong bo, toc 6 Baud Rate (1x) bang chinh tan sé TxC. Trong ché
do thu phat khong dong bo toc do nay ludn theo mot ty Ié tuong g cua
Baud Rate. Cac ty 1¢ thuong dugc su dung la 1x, 16x hoac 64x téc do
Baud Rate. Sudn xudng cua TxC dich chuyén dit liéu néi tiép ra chan
TXD cua 8251.

+  Dém thu (Receiver BuFFer):

DBém thu thu nhan dix liéu ndi tiép va chuyén doi thanh di liéu song
song sau khi da loai bé nhirng ky tu hoac bit twong tng sir dung trong Ky
thuat thu phat thong tin. Tin hiéu thu dugc dua qua chan RxD va dugc
dich chuyén vao thanh ghi dém thu theo suon Ién cia xung RXC.

+ Khéi diéu khién thu (Receiver Control):
Khéi nay giam sat va diéu khién moi hoat dong lién quan dén viéc
nhan dir liéu noi tiép. Cac tinh nang chu yeu cua khoi nay nhu sau:

— Trong diéu kién nghi, RxD ngan moi tin hiéu “low”.
Trudc khi bat dau nhan dix ligu noi tiep, trén chan nay
phai dugc khang dinh gia tri “1” logic, tir do, khoi bat dau
do tim gid tri “0” ¢6 nghia, twong tng vaoi Start Bit

— Mach nhan biét bit Start bang céch loai trir moi tin hi¢u
nhicu thong qua do tim swon xuong trén RxD va xac dinh
bit Start cho viéc thu nhan dir liéu.

— Phét hién 16i chan I¢é thdng qua bit trang thai chan I¢

— Phét hién I,6i khung dir liéu thong qua bit Stop é‘cuéi byte
dir liéu cudi cung trong ché do thu phat khéng dong bo.

+ RxXRDY (Receiver Ready)'

Tin hiéu ra RXRDY bao rang 8251 di nhan xong mét Ky tu va dang
San sang chuyén cho CPU. RxRDY ciing ¢6 thé ndi vao chan yéu cau
ngat d6i voi CPU trong phuong phap vao/ra theo ngat, hoac lam tin hiéu
bao trang thai trong phuong phap vao/ra tham do (polled operation). Tin
hiéu RxEnable khi 1a “oFF”, s& gitt cho RXRDY & diéu kién tai khai
dong. Thanh ghi dém vao phai dugc pheép do tim bit Start cua dir liéu mai
va Ky tu hoan chinh da dugc nhan phai dugc gui vao thanh ghi dix liéu ra.
Khi xay ra sy ¢6 doc ky ty dd nhan duoc tir thanh ghi di liéu ra, chip s&
tao 16i Overun, ky tu vira nhan sé& bi bo qua.

+ RxC (Receiver Clock):

Xung nhip nhan tao lap téc do thu dir li¢u. Dt liéu dugc ghi nhan
tirng bit theo suon 1én cua xung nhip RxC.Trong ché d6 thu phat ddng bo,
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tan s6 RxC bing diing tan s cua xung Baud Rate. Con trong ché do thu
phat khong dong bo , tin s6 xung nay duoc lay theo ty 1¢ 1x, 16x hoic
64x tan sb toc d6 Baud Rate. C6 thé lay vi du:

Baud Rate 12 2400 Baud, yéu cau ddi voi xung nhip RxC a

RXC =  2400Hz & ché do 1x
RxC =  38,4KHz & ché do 16x va
RxC = 153,6KHx & ché do 64x.

Luu y rang, tbc do6 Baud Rate 1a mot tbe d6 phai chon theo quy
chuan qudc té, thong thuong 1a 300, 600, 1200, 2400, 4800, 9600, 19200
Baud, v.v..., chir khong phai la mot s6 bat Ky, nén viéc tao xung tan s6
cho RxC va TxC thuong duoc su dung nhirng thach anh c6 tan sb 1a boi
16, boi 64 cua chudi sb trén voi do chinh xac rat cao, chir khdng sir dung
tuy tién. Hon nira, trong phan lén céc hé thong thu phat thong tin, téc do
thu va tdc d6 phat 13 nhu nhau, dan dén tan s6 RxC va TxC ciing 13 mot
va duogc lay chung tir b tao téc d6 Baud Rate Generator dé don gian hoé
phan giao dién.

+ SYNDET (SYNC Detect/BRKDET Break Detect):

Chén nay duoc st dung trong ché d6 thu phat ddong bo dé nhan biét
ky tu d6ng bo, cd thé sir dung nhu dau vao hoic dau ra, duge dinh nghia
qua tir diéu khién. Chan dugc chuyén dau ra sau khi hé thong cd Reset.
Trong ché do dong bo noi (Internal Sync Mode), chan nay 1én mac “1”
duoc sir dung nhu dau ra trang thai bao da dinh vi dugc ky tu ddng bod
trong ché do thu. Khi dugc 1ap trinh ¢ ché do xung dong bo kép (Double
Sync Character), hay con goi la bi-sync, SYNDET sé€ Ién mac “1” ¢ gitra
bit cudi cua ky tu déng bo thir hai. SYNDET dugc Reset trong khi thuc
hién doc trang thai. O ché do6 dong bo ngoai (External Sync Detect
Mode), sudn xung Ién tai chan SYNDET khéi dong 8251 bat dau ghép dit
liéu ky tu tir swon 18n caa xung nhip RxC. Ché do nay bi cim khi 1ap trinh
cho 8251 hoat dong & ché d6 Internal Sync Mode.

+ BREAK (chi c6 trong ché dé khéng dong bd
(Asynchronnous Mode):

Pau ra nay sé 1én “1” khi trén 16i vao 18 LOW (=70") xuyén sudt
hai lan gap bit Stop trong chudi (tat nhién ké ca bit Start, cac bits dir liéu
va bit chin [¢). Bit BREAK ciing c6 thé doc dugc nhu mét bit trang thai.

b) M0 td hoat dong

Viée x4c dinh ché @6 lam viéc cho USART-8251 duoc thuc hién
théng qua chuong trinh mém. Mot chudi cac tir diéu khién cam duoc CPU
gui t6i 8251 dé xac dinh cac dinh dang truyén tin. Céc tir diéu khién s&
xéac 1ap: Baud Rate, d6 dai ma ky tu, sd bit Stop, ddng bo hay di bo, kiém
tra chan 1é v.v... Trong ché do dong bo, con can xéac diinh Internal Sync
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hay External Sync Mode. Sau khi di nhan duoc cac tir diéu khién can
thiét, 8251 sin sang lam viéc. T4t nhién, sau khi nhan céc tir diéu khién,
8251 con phai chd cho dén khi bit TxEnable dugc thiét 1ap nho tir 1énh
lam viéc (Command Instruction Word) va tin hiéu CTS (Clear To Send).

b)  Lap trinh cho 8251:

“Trugc khi phét hay nhan dir ligu, 8251 phai dugc nhan mot chuoi
tor dicu khién. Tu dicéu khién 8251 cO hai loai: Lénh ché d& (Mode
Instruction) va Lénh lam lam viéc (Command Instruction).

— Mode Instruction (MI):

T didu khién ché @6 1am viéc cho 8251, dugc nap vao sau khi
mach duoc khoi dong hay tai khai dong ciing hoic mém (Reset). Khi da
dugc CPU ghi vao 8251, cac ky tu SYNC hoac tur Iénh lam viéc
(Command Instruction) ¢ thé dugc chuyén tiép cho 8251 dé kich hoat
8251.

— Mode Instruction (CI):

Tir Iénh 1am viéc cho 8251, dwgc dung dé diéu khién cong viéc
thuc thu cua mach. Tur di€u khién (MI) va tur Iénh (CI) phai duoc guri cho
8251 theo mét tuan tu khe khat (Xem Hinh IV.6). Ml phai duogc ghi vao
8251 ngay sau khi c0 tin hiéu Reset trudce khi stir dung cho viéc truyen dix
liéu.

clb=1 | MODE INSTRUCTION

c/D=1 SYNC CHARACTER 1 } Chi duing trong ché do

cD=1 SYNC CHARACTER 2 thu phat d@dng bo
CD=1 |COMMAND INSTRUCTION

clb=0 \: DATA iy

&4

c/D=1 |COMMAND INSTRUCTION

Cc/D=0 :: DATA

~
~

I/

CD=1 |COMMAND INSTRUCTION

Hinh IV.7 Tuan ty khoi dgng va lam viéc véi 8251.
Ky tir SYNC the hai cé thé bo qua khi MI xac dinh cho 8251
lam viéc & ché dé tir dong bé (Internal SYNC Mode)

8251 c6 thé lam viéc trong hai ché do6: Di bo (Asynchronous) va
dong bo (Synchronous). Dé hiéu duoc cac ché do 1am viéc nay, cé thé gia
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thiét rang 8251 14 hai vi mach doc l1ap: mét mach thu phat ddng bo va mot
mach thu phat di b cing dugc ghép vao trong mot vo. Céac ché do chi ¢co
thé dat cho 8251 sau tin hiéu Reset hé thdng. Luu ¥ rang khi cho phép st
dung bit kiém tra chin 1é (parity bit), n6 s& khong duoc tinh vao trong do
dai cua ky tu thu phat. Gia tri thuc cua bit chan 1¢é trén 15i vao RxD khang
duoc doc vao 8251. Néu do dai ky ty nhé hon 8 bits, n6 sé& bi bo di khi
doc vao 8251, con néu do dai ky tu bé hon, s& dugc coi 1a mac “0”.

Cau trGc tir diéu khién ché do khong ddéng bod (Asynchronous
Mode) duoc thé hién trén Hinh IV.7. Tir diéu khién duoc gui cho 8251
ngay sau khi c6 tin hiéu Reset. Dang tir diéu khién cua USART-8251
dugc biéu dién trén Hinh IV. 7

D7 D6 D5 D4 D3 D2 D1 DO
|SZ|SI|EP|PEN|L2|L1|BZ|81|

SYNC| 1X | 16X | 64X
MODE

0 1 0 1
< 0 0 1 1
5 bits|6 bits| 7 bits|8 bits

> Parity Enable
1 = Enable 0 = Disable

Even Parity Check
1=Even0=0dd

0 1 0 1
0 0 1 1
1 bit [1,5 bif 2 bit

Invalid

Hinh 1V.8 Khudn dang tzr diéu khién cho 8251, (Only aFFects Tx,

Ché ds khong dong bg (Asynchronous Mode) Rx never requires more
than one stop bit)

+  Phat khéng dong bg (Asynchronous Transmission):

Khi dir liéu dugc chuyén cho 8251 phat di, 8251 tu dong ghép
thém bit Start (mirc “0”), sau d6 1a cac bit dit liéu, bat dau bang LSBit va
gan thém bit kiém tra chin ¢, rdi dén bit Stop theo dung khung déz liéu
duoc dinh nghia trong tir diéu khién. khung dit liéu nay duoc truyén di
nhu mot chudi xung trén 16i ra TxD. Cac bit duoc dich chuyén ra TxD
bang sudn xubng caa xung nhip TXC theo toc d6 1, 16 hay 64 lan xung
nhip TxC theo tir diéu khién da xac dinh sin. Khi khéng con di liéu dé
truyén di, TxD chuyén 1én mirc cao “1” (marking).
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TRANSMITTER OUTPUT DO D1 .o Dx GEEF;IERZASTlED
v Vv ' y
ot PARITY STOP”
MARKING | START BIT
TxD DATA BITS BIT BITS
(L
/7
RECEIVER INPUT DO D1 ... Dx %?\IETS “éOJAATZPBESS
A A A 4
RxD START BIT DATA BITS PARITY STOP
BIT BITS
{ L
Z 7))
PROGRAMMED

CHARACTER LENGTH

TRANSMISSION FORMAT
CPU BYTE (5 — 8 BITS/CHAR)
(¢

/7
DATA CHARACTER
27

ASSEMBLED SERIAL DATA OUTPUT (TxD)

(L
START e PARITY] ST
BIT DATA CHARACTER BIT BIT
77 7.
RECEIVE FORMAT SERIAL DATA INPUT (RxD)
(L
START 27 PARITY| ST
BIT DATA CHARACTER BIT BIT,
727 7.

CPU BYTE (5 — 8 BITS/CHAR)

/7
DATA CHARACTER
72

Lwuy: Néu do dai ky tw dwoc gan theo lénh 1& 5, 6 hodc 7 bits
Cac bits khéna duna t6i sé dwoc gan bang “0”

+ Thu khéng dong bé (Asynchronous Receive):

Binh thuong, RXD ¢ mtc cao (“1”), sudn xudng xuat hién duoc coi
la su bat dau cua bit Start. Tinh hop 1& cua bit Start dugc Xac nhan bang
Xung mau tai diém giira cua xung nay (ddi véi truong hop tée do 16x hay
64x). Néu van co gié tri 1a “0”, d6 1a bit Start hop 18, va bd dém bit bit
dau hoat dong. Céc bit caa dir liéu va bit chin 1é duoc lay mau tai diém
gitra trén 16i vao RxD bang suon 1&n caa xung nhip RXC. Néu mac thap
duoc nhan biét & doan ton tai caa bit Stop, co 161 s& duoc thiét lap. Bit
Stop bao hiéu két thiic cia mot ky tu. Luu ¥ rang phan thu chi can nhan
duoc mot bit Stop, bat ké s6 luogng bit Stop duwoc gan 1a bao nhiéu. Ky tu
nhan dugc s& dugc chuyén vao bo dém song song cua 8251. Tin hiéu
RXRDY sé& chuyén 1én mic cao dé bao cho CPU biét c6 thé nhan ky tu.
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Néu ky tu trude chua duge CPU doc vé, Ky tu méi van s& duoc chuyén
vao thanh ghi dém ndy, va co béo 18i tran s& duoc thiét lap (tic 1a ky tu
trudc bi bo qua). T4t cac cac co bao 15i co thé Reset nho 1énh Error Reset.
Hinh IV.4 cho thay cac dang thac khung diF liéu (Data Fram) duoc phat di
va thu vé trong ché do lam viéc khong dong bo.

+  Phat dong bé (Synchronous Transmission):

DPau ra TxD & muc cao cho dén khi CPU chuyén tir dau tién dén
8251, thong thudng d6 1a ky tu dong bo SYNC. Khi dau CTS chuyén
sang mac thap, ky tu dau tién duoc duoc phat ndi tiép ra TxD. Tat cac
cac ky tu duoc dich chuyén ndi tiép ra theo suon xubng cua TxC. Téc dod
phat dir liéu bang ding toc dd TXC. Khi hoat dong phat di duoc khoi
dong, chudi dir liéu trén TxD duge dong bo theo TxC. Néu CPU khong
cung cap dir liéu cho 8251 trudc khi bd dém phat bi rdng, thi (cac) ky tu
SYNC s& duoc chén vao chudi ky tu phat di dong thoi tin hiéu dién ap
chan TXEMPTY s& chuyén dbi 1én mac “1” dé thong bao rang bo dém
phéat rdng va ky tu SYNC duoc phat. Dién ap trén chan TXEMPTY duoc
Reset khi ky tu méi duge CPU chuyén toi 8251.

+ Thu dong bé (Synchronous Receive):

Tin hiéu dong bd co thé 1a tu dong do ban than 8251 tao ra hoic
thu tir bén ngoai. Khi hoat dong & ché do dong bo, 1énh “san tim” (bit EH
- ENTER HUNT) dugc gop trong tir 1énh cho 8251. Dir liéu trén 16i vao
RxD duogc “lay mau” qua suon Ién cua xung nhip RXC. Noi dung cua
thanh ghi dém nhan Rx buFFer duoc so sanh véi ky tu dong bo SYNC
cho dén khi hoan toan phu hogp. Néu dugc chon 1a ché do dong bo kép,
tap cac ky tu ciing duoc so sanh tuong tu. Khi ca hai ky tu dong bo da
duoc nhan biét, USART 8251 két thiic ché d6 san tim va chuyén sang
ddng bo hoa ky tu. Chan SYNDET chuyén sang trang thai logic “17, va
s€ tu dong Reset nho 1énh doc trang thai.

Trong ché @6 External Sync, viéc ddng bo dat dugc nhd 4p muc
cao 1én chan SYNDET dé loai trir ché do “san tim” cta 8251. Mc cao
nay sé duoc Reset sau mot nhip RXC. Lénh EH khong co tac dong gi
trong ché d6 nay. Viéc phat hién 13i chan 1¢ va 16i tran hoan toan tuong tur
nhu ¢ thu di bo.

Hinh IV.8 14 gdi dit liéu trong thu phat dong bo.

— Command Instruction (CI)

Dang cua tir 1énh dugc thé hién trén Hinh IV.11. Sau khi 8251 da
duoc thiét 1ap ché do 1am viéc, va ky tu déng bo da duoc tach (néu 1a ché
do dong bo) nd da san sang cho mot hoat dong thu phat dir lieu. Tu 1énh
duoc sir dung dé diéu khién cac hoat dong thuc té caa 8251 trong ché do
da dat. Cac hoat dong d6 1a: Cho phép Thu / cho phép Phat, Reset céac 16i
hay diéu khién Modem.
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CPU BYTES IS 8-BIT CHARACTER
((

27

DATA CHARACTERS
((
L

ASSEMBLED SERIAL DATA OUTPUT (TxD)
((

SYNC | SYNC 24
CHAR ACHAR DATA CT,?RACTERS

SERIAL DATA INPUT (RxD)
((

27
SYNC [ SYNC [ paATA CHARACTERS

CHAR ACHAR (¢
77
CPUBYTES (5-8 BIT/CHAF\"\I
27

DATA CHARACTERS
((
77

Hinh IV 8 GAi d## lidu trono thu nhat dana ha

D7 D6 D5 D4 D3 D2 DI DO
[scs|esp] Ep |PEN] L, | L | o ] 0 |

0 1 0 1
0 0 1 1
5 bits|6 bits| 7 bits|8 bits

> Parity Enable
1 = Enable 0 = Disable

Even Parity Check
1=Even0=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 IV. 9 Khubn dgng tir diéu khién cho 8251,
Ché dg d@ong bg (Synchronous Mode)

Ciing can hiéu thém veé tir trang thai cua 8251. Vi lénh doc INput
vao CPU trong truong hop C/D = “17, tir trang thai dugc doc vao. Noi
dung tir trang thai dugc thé hién trén Byte doc vao, cac gia tri logic cua
cac bit trang thdi RxRDY, TXEMPTY, SYNDET/BRKDET tai céac bit
tuong tng D1, D2 va D6 la gia tri trén chinh cic chéan ra twong (ng cua
8251. Riéng bit TXRDY (bit DO) thé hién trang thai rong cua thanh ghi
dém dir liéu vao, con gia tri trén chan ra TXRDY cua 8251 la két qua cua
su phdi hop cling cac gia tri cua CTS va TXEN trude do.

D7 D6 D5 D4 D3 D2 D1 DO

[DSREET FE | OE [ PE rxEMPTYRXRDY[TxRDY]

Hinh IV.10 Byte trgng thai cua 8251
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Bit D3 (Parity Error) bang “1” nghia 1 phat hién c6 16i trong khi kiém tra
tinh chan 1¢é caa byte dir liéu, bit ndy duoc x0a bang tir Iénh (bit ER).
Bit D4 (Overrun Error) dugc Set néu CPU khong kip doc dir ligu truéc
khi c6 mot byte méi dang duoc thu vé. con bit D7 (Data Set Ready) théng
bao DSR dang ¢ mutrc “0”.
D7 D6 D5 D4 D3 D2 D1 DO
[ EH] IR [RTS]| ER [sBRK RxE | DTR|TxEN]

TRANSMIT ENABLE
1 - Enable
0 — Disable

DATA TERMINAL READY
“1” sé tao daura DTR = “0”

> RECEIVE ENABLE
1 - Enable
0 — Disable

Send BREAK CHAR
> 1-DauraTxD “LOW”
0 — Hoat déng binh thuwdng

2| ERROR RESET _
1 - Reset cac c& loi

REQUEST TO SEND
>| 1-sé datdauraRTS bang “0”

2| INTERNAL RESET
1 - dwa 8251vé dat Mode

ENTER HUNT MODE .
1 —Cho phép san tim kv tw déna bd

Hinh IV.11- Khudn dgng cua tir Iénh 8251
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<
o
=

1. Thiét ké thiét bi dau cudi bang cach ghép ndi CPU 8085
véi cac mach PP1 8255 va mach USART 8251 dé thu
thap dir liéu vao song song tir 6 cong va kha ning trao doi
thong tin vai mot may tinh chi qua duong truyén dan nbi
tiép.

Loi gidi:

Vi mach PPI 8255 14 mach kha trinh cho phép mo rong sé luong
cong vao ra song song, mdi mach cé 24 16i vao/ra nhdm thanh 3 cong
Port A, Port B va Port C, nhu vy, can 2 vi mach PPI 8255 dé tao ra 6
cong thu thap dix liéu song song, mdi cong bao gom 8 bit twong @ng tir D,
+ Dy .

Vi mach USART 8251 la mach thu phét dit liéu ndi tiép van nang,
c6 thé sir dung dé trao doi dir liéu vai may tinh qua cong COM.

CPU 8085 st dung byte dia chi thép tr A; + Ag cling cac Iénh IN
port va OUT port dé trao doi dir liéu vai céac thiét bi ngoai vi, do vay, ta
can giai mi dia chi cho cac chip PPI 8255 va chip USART 8251, két hop
cac tin hiéu RD va WR dé thyc hién yéu cau dé bai.

Mot phuong an to chire dia chi la:
8255(1) : Port A 1Ch, Port B 1Dh, Port C 1Eh, Thanh ghi tur diéu

khién 1Fh

8255(2) : Port A 3Ch, Port B 3Dh, Port C 3Eh, Thanh ghi tir diéu
khién 3Fh

8251: Thanh ghi tir diéu khién va ghi l1énh 5Ch, Cong dix liéu
5Dh

_ Sir dung mach giai ma dia chi 74LS138, ta c6 so do nguyén ly thiét
bi dau cudi thu thap dir liéu song song tir 6 cong, trao doi Vi may tinh
chua qua cong nai tiép nhu hinh veé .
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D A
g Do Qo Aj D — Dg -
b o e N2— D, —
(D Do Q@ fa - D POt Af— &
Dy Q[ N p, —
8 \-gal_ D4 QA A— \DA— D4 :}
\Bﬁ_ Ds Qs AS— NDs Ds LN
o0 Qs A‘”’— ND: I p, —
| ADy N—— D; Qs — \Qb D; Port C Y
|_AD; A G IOR =) —
O L AD, A rOC ow |+ -
| AD; A —)
LADs A Port B |— ¢
LAD: 4 | RSE —
8 [ap, csS J
ALE
T6i cac chan 4 8255(1)
[RSOUT RSET cuia cac
o/ 8255 va 8251 L
N 1p
— A o
5 o S v b— — o, —)
Bl c v, b—1 P2 poral=p
1 2 | \D.g_ D3 0 :
3 Ys \DA— D4 :
Y, | B =S .
—dEo 8 zs > [ 1, —
s o—+ D —
A $—dE1 N=L——{D; PortC [— §
\% ~ Y: lo—or> p—
NA: E2 — —
as) =—ro —
‘ - ow |+ -
N\ A ——
N ’ —
A Port B f— ¢
/ —RSET —
CS — J
| QQ_DO TXD
&j j N | D, TXRDY
N 8255(2)
NDz | Ds TxC
N—— RxD
o]0 s
N——D; RXRDY _ )
2 synoer | Prachi:
RSET DSR 8255(1) : 1Ch, 1Dh, 1Eh,
L CLK DTR 1Fh
A c/D TS
: —— % 8255(2): 3Ch, 3Dh, 3Eh,
—1 = oW Wi | 3Fh
IorR| |low R
cs 8251 : 5Ch, 5Dh
Toi cac chan RD va WR
cua cac mach 8255 va 8251
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CAU HOI ON TAP CHUONG V.

1. Khai niém chip kha lap trinh va nhiing tién lgi trong rng dung

2. Néu vi du mot vai chip kha lap trinh tiéu biéu trong thu phat
thong tin dir liéu song song va néi tiép, kha nang ¢ng dung cua
cac chip do.

3. Cau hinh va chtic ning cac khéi co ban cua PPl 8255.

4. Cach tinh dija chi cac cong PA, PB, PC va dia chi thanh ghi tu
diéu khién CWR cho vi mach PP1 8255.

5. Phan tich cac ché do va céch thiét Iap tir diéu khién dé PPI 8255
lam viéc trong cac ché do sau:

a. Ché d6 vao/ra co ban

b. Ché d6 vaolra c6 xung chét dit lidu

c. Ché db vao/ra hai chiéu cd xung chét dit liéu.
d. Ché d6 thiét Iap va xda céc bit trén cong C.

6. Phan tich va thiét 1ap tir diéu khién dé PPI 8255 Iam viéc theo
cau hinh: Port A, nira cao port C: OUT; port B, ntra thap port C:
IN.

7. So @6 khdi cac thanh phan chic niang va chiic nang cta vi mach
kha 1ap trinh diéu khién ngat ctiing PIC 8259

8. Trinh bay co ché ngét cing va hoat dong cua PIC 8259 khi xuat
hién tin hiéu yéu cau ngat ciing IRQ;

9. Luu d6 chuong trinh thiét lap PIC 8259

10.Khéi niém s ngat nén trong tir diéu khién PIC 82509.

11.Trinh bay cac phuong thirc Xét uu tién ngit cia PIC 8259.

12.S0 @6 khéi ciu trdc vi mach dinh thoi PIT 8253/54. Su khac
nhau gitra PIT 8253 véi PIT 8254.

13.Phan tich noi dung tir diéu khién PIT 8253/54

14.Trinh bay so lugc céc ché do (modes) 1am viéc cua PIT 8253/54

15.Dé xuét phuong thuc sir dung PIT 8253/54 tao ngat cung theo
chu ky thoi gian ¢ dinh ddi véi CPU.

16.So sanh wu nhugc diém cia hai phuong phap phat/thu dit liéu
dong bo va khong dong bo.

17.So0 @6 khéi cau tric va chire niang caa vi mach USART 8251

18.Trinh bay cac tir diéu khién ché d6 1am viéc cia USART 8251.
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19.Trinh bay va giai thich cdu tric goi dir liéu va khung di liéu
trong cac ché do 1am viéc cia USART 8251.

20.Thiét ké thiét bi dau cudi bang cach ghép ndi CPU 8085 cac
mach PPl 8255 va mach USART 8251 d¢ thu thap dix liéu song
song tir 6 cong vao/ra song song, trao doi thdng tin vai mot may
tinh cha qua duong truyén dan ndi tiép.

21.Thay d6i CPU 8085 ¢ bai tap 20 bang cach su dung Single Chip
MicroComputer 8051 va cac mach ghép néi ngoai vi thich hop.

22.Trinh bay sy khac nhau giira vao ra ndi tiép va vao ra song song.
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CHUONG V.

V.1 Ban phim Hex Keyboard

........

Phlm nhén

Co ché tao tin hiéu khi nhan phim co khi

Giao trinh Ky thudt vi xu ly

THIET Bl VAO RA CUA HE VI XU LY

cotj cotj+1
/ | °/’ Hang i
’ } T\ % /T ;
o |
‘/YC/ ‘/Y/ Hang i +1
E ' A -
- e |

Ghép nbi phim d& tao mdt ban phim

Hinh V.1. Phim tiép xdc va cach tqo ban phim

Phim la mét cong téc thwong
mé& ndi hana véi cot

Cot

z |

Hang

Ban phim dugc t6 chic theo
kiéu ma tran cac hang va cac cot, tai
vi tri giao nhau khong tiép xtic dugc
ghép mét cdng tic ‘thuong mo néi
hang véi cot, chi tiép xuc khi dugc
nhan. Bé xac dinh c6 mot phim bj
nhan, ta ndi dat tat ca cac hang va
doc noi dung céc cot. Néu trén cot
nao d6 ta doc dugc gia tri 1la “0”,
tuong wng VoI truong hop c6 mot
phim trén cot d6 bi nhan. D& dang
thay rang, néu cac hang i vai + 1 ndi
d4t, bat ctr phim nao trén cot j (hay j
+ 1) bi nhén, ta déu doc duoc gia tri
“0” trén cot j (hay j + 1).

Hinh V.2 la mét ban phim Hexa

gom 22 phim duoc tao tir moét ma tran 3 hang va 8 cot. Gia st ring ta
ding vi mach vao ra song song PPI-8255 dé xay dyng nén ban phim nhu
trén Hinh V.2. Ba 16i ra cua port B gdm RO, R1, R2 (tuong Gng véi cac
day PBO, PB1 va PB2) dugc dung ¢ ché do Output, 8 16i vao caa port A
dung DO + D7 (twong @ng V&i cac day PAOQ + PA7) & ché do Input. Nhu
vay chu trinh doc phim theo ché d6 do tim (polling) dugc thuc hién nhu

Sau:
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. Dé dam bao phim nhan trudc d6 da duoc nha ra, cac gia tri

“0” cung lac dugc ap Ién tit ca cac hang va doc cac gia tri
trén cac cot. Neu cac cot deu & mirc “1”, chuong trinh tiep
tuc doc gia tri cac cot

. Quét c4c cot, tirc 1a doc gia tri tai cac cot dé phat hien co

phim bi nhan. Pé ting do tin cay khi doc phim, tranh tac
déng cua nhiu co hoc khi phim bi nhan va céc loai nhidu
khac, sau khi phat hién c6 phim bi nhan, chuong trinh chd
khoang 20msec roi doc tiép gié tri tai cac cot. Gia tri “0” doc
duoc & cot ndo s& duoc ghi nhd dé str dung cho viée xac dinh
phim & vi tri nao bi nhan

. Quét hang dé xac dinh vi tri caa phim bi nhan. Sé vong lap

nay la kndng cé dinh, nhung nhiéu nhat 1a bang sé hang c6
trong cau trdc caa ban phim

. Gan ma cho phim. M4 cho phim 1a do thiét ké phan cang

quy dinh, tuy theo chirc ning va yéu cau caa nguoi dung.

RO
Reset | Port By R1

St duna PPI 8255 trona mach ban phim 22 phim

Data R2 +5V
cj 8255
11 ¥ 10k
AN DO f
G 3
R__DcPortA Ri z
cs | o
D7

Col 7 Col 6 Col 5 Col4 Col 3 Col 2 Coll Col 0 ’

i S I S Nl D i
“—_O'il —ig| ‘—%l “—El '—icl "—LDl —El LSy

i i i i i i i i

T 1 T T ] ] Row 0

Hinh V.2 — Ban phim 22 phim si dung giao tiép qua PPI18255
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Trong vi du ndy gia sur rang cac phim duoc gan mi nhu sau:
- Tir phim 00 dén phim OF (toan bd cac phim trong Row 1 va Row
2) duoc gan ma Hexa tur “04” dén “Fy”
- Céc phim & Row 0 cd thé gan cé4c chiic ning sau”
= Phim 10 la phim chtc nang “GO” - thuc hién chuong
trinh
= Phim 11 la phim chirc néng “INS” - thuc hién chirc néng
thay doi noi dung cac thanh ghi cia CPU
* Phim 12 la phim “REP” - thyc hién chirc nang stra ndi
dung thanh ghi cua CPU
= Phim 13 1a phim “DISP” - thuc hién chirc nang hién thi
noi dung cac thanh ghi caa CPU

* Phim 14 la phim “STEP” - thuc hién chirc nang chay
chuong trinh theo tirng Iénh

= Phim 14 14 phim “ENTER” - thuc hién chtc ning két
thdc nhap dir liéu hoac Iénh tir ban phim
Luu dd chuong trinh doc va xac dinh phim bi nhan dugc thé hién
trén Hinh V.3 Chuong trinh c6 thé duoc viét dudi dang mot chuong trinh
con.
Do tinh dan héi cua 10 xo trong phim nén su tiép xdc caa phim sau
khi bi nhan ¢c6 thé md ta nhu hinh sau:

Tin hiéu
ra

Tiép xtc n dinh

‘GO”

Thoi gian

4 [
<« »

Tiép xtc chwa 6n dinh
do tinh dan héi cta 16 xo
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| Noi dat tat ca cac hang |

rang phim trwéc dé v
bi nhan da dwoc tha
ra, tranh viéc nhan <
mot 1an doc duwoc
hai lan

Doan nay dam bao ‘f}\‘

Doc tAt ca cac cot |

No

Tét ca cac phim déu
khéng bi nhan?

Doc tt ca cac cot |

Doan nay dam bao |
tranh dwoc nhiéu co

hoc (do tinh dan hdi <
cla 16 so) hoac do
xung nhiéu khi doc

No

Doc tat ca cac cot

No

Phim hang nay

g e Chuyén ndi dat hang tiép theoI
woc nhan 7

Két hop vi tri hang
v&i ¢t co gia tri doc

duoc bing ‘0" d& —--- | Xac dinh phim bj nhan |
xéq dinh phim nao bi l

nhan. M& tao bdi - = -

cac bit clia hang va | Gan mé cho phim |

cot dwoc goi la ma
quét cla phim twong

Hinh V.3  Luu do churong trinh doc ban phim
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V.2 Ghép néi ban phim véi hé Vi x ly

Ban phim la thiét bi ngoai vi cho phép dua thong tin vio may tinh
dudi dang ma ky tu. Ban phim thyc hién chitc ning chuyén théng tin dang lyc
nhan phim va vi tri cua phim duoc nhan thanh m& phim va chuyén cho may
tinh. Ban phim gom hai bo phan chinh 1a ma tran phim va mach dién tar quét
phim. Ma tran phim 13 t6 hgp céc phim nhan dugc sap xép theo cac hang va
cot.

Binh thuong phim ludn & trang thai nha, khi phim nha thi hai tiép diem
khong dugc ndi v4i nhau, dau ra c6 mac dién ap dwong tuong (rng Vi muc
logic “17”. Khi phim duoc nhan thi hai tiép diém dugc ndi véi nhau qua cong
tac phim va dau ra c6 muac dién ap bang 0V twong ang mic logic “0”.

DPé mdi 1an nhan phim ¢4 mdt ma phim twong Gng dwoc tao ra, can sap
xép hé thdng phim dudi dang ma tran phim.

Ma tran phim gdm céc day hang va cac day cot giao nhau nhung khong
tiép xUc véi nhau. Cac cong tic phim dugc dat ¢ chd giao cua hang va cot. Hai
tiép diém cua cong tic nam & trén hang va cot tai chd giao nhau d6. Mdi khi
phim duoc nhdn thi hai day hang va cot dugc ndi voi nhau qua hai tiép diém
cuia cong tac tai chd giao nhau .

V.2.1. Hé théng ban phim cta may vi tinh
Hé théng ban phim cua may vi tinh gém hai phan ban phim va thiét bi

giao dién ban phim, duoc két ndi va trao d6i thdng tin theo kiéu “chi” “tho™.

—+—1 BO
8 gii
mi [
Bo
diéu khién
13 ., 8048
p PIC g KC
CPU 8259 8042
1l 1 1
11
Vung
dém ban
phim

Hinh V.4 — So d6 ghép noi ban phim (keyboard) véi hé thang may tinh

Ban phim 1a t6 hop cia ma tran 8x13 phim va mach vi diéu khién
uP8048. Mach nC8048 la mot hé vi xir ly nho dugc tich hop trén mot don chip.
Mach 8048 bao gém CPU, bo nhd ROM chtra chuong trinh diéu khién quét va
tao m& phim, RAM chta dit liéu cta chuong trinh diéu khién, hai cong vao/ra
P1va P2, mot cong dir liéu 8 bit. Mach 8048 tuan ty dua ma nhi phan 3 bit ra tai
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cong P2, qua bo giai ma 3/8 tao ra tin hiéu quét ban phim. Tai thoi diém ma 3
bit dwoc dua ra, mach pP8048 thuc hién doc tin hiéu 13 bit tir ma tran phim vao
cong P1, tir day tao ra md phim (ma quét) cta phim dugc nhan. Khi phim duoc
nha moét ma phim (ma quét) cling dugc tao ra bang cach cong ma phim nhan
véi 80H.

Mach pP8048, duoc nudi bang ngudn tir may tinh, thuc hién trao doi
thong tin vai thiét bi giao dién ban phim KC 8042 theo kiéu ndi tiép dong bo.
KC 8042 c6 cau triic twong tu mach uP8048. KC 8042 dong vai tro “chu”,
8048 dong vai tro “thg” trong cac qua trinh truyén tin théng qua hai day tin
hiéu: day “DATA” va day “CLOCK”.

Day “DATA” truyén tin hi¢u dir liéu ndi tiép gitra uP8048 va KC 8042 .
Tin hiéu ndi tiép bao gom: bit START, 8 bit dit liéu, 1 bit PARITY, 1 bit
STOP. Qua trinh trao d6i thong tin gitra uP8048 va KC 8042 duoc dong b bai
tin hiéu trén day “CLOCK”.

V.2.2. Quéa trinh truyén div liéu tr ban phim cho CPU

Mach pP8048 ludn phai kiém tra trang thai truyén tin qua hai day
“DATA” va “CLOCK” truéc khi phat di ma phim . Khi KC 8042 dat
“DATA” =0 va “CLOCK”=1 thi 8048 phai nhan cac chi lénh tir KC 8042. Khi
KC 8042 dat “DATA ” =1 va “CLOCK” = 1 thi pP8048 dugc quyén truyén
ma phim cho may tinh. Qua trinh truyén di liéu dwoc dong bo bang day xung
dong bo do P8048 phat ra trén day “CLOCK”.

Khi KC 8042 nhan dugc ma phim dang néi tiép, n6 loai bo céc bit tao
khung dit liéu truyén, chuyén ma phim vao thanh ghi tam va phét ra yéu cau
ngat IRQ1 cho hé théng ngit cang. Hé théng ngit ciing s& kich hoat chuong
trinh phuc vu ban phim 09H (chuwong trinh phuc vu ngat 09H) nim ¢ BIOS.
Chuong trinh phuc vu ban phim 09H cé chirc nang dich ma phim thanh ma hai
byte va chira vao viing dém ban phim.

Chuong trinh phuc vy ban phim 09H trudc hét kiém tra (md) cac phim
trwot (Shift, Alt, Ctrl) va cac phim dac biét (ScrollLock, NumLock ,
CapsLock, Insert) trudc khi dich ma@ phim sang ma hai byte.

M4 hai byte dugc chwong trinh phuc vu ban phim 09H tao ra cé cau
trdc tuy thuoc ma phim hoic t6 hgp ma phim nhan dwgc. Néu nhan dugc ma
ctia phim Ky ty thi byte thdp cua ma hai byte chira ma ASCII cua ky ty tuong
ung, byte cao chira md phim (ma quét phim). Khi chuong trinh phuc vu ban
phim 09H nhan duoc ma cac phim khong phai 1a ky tu thi byte thdp ctia ma hai
byte c6 gia tri 0, byte cao chira ma phim mao rong.

Ving dém ban phim c¢6 kich thuéc 32 byte nam trén bo nhé chinh tai
dia chi 0000H:041EH . Trang thai cta cac phim trugt va cac phim dac biét
duoc chtra ¢ hai 6 nhéd 0000H:0417H va 0000H:0418H . C6 thé truy nhap viing
dém ban phim dé doc théng tin vé ban phim nho chuong trinh ngat 16H cua
BIOS.

Chuong trinh phuc vu ban phim 09H cling xtr 1y cac truong hop dac biét
nhu:
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- Khi phim duoc nhin qua l1au (vi du qua 0.5 gidy) va KC 8042
khong nhan dugc mé phim nha, nd sé giri ra cho don vi X ly trung
tam ma ciia phim dugc nhan.

- Khi nhan duoc to hop cac phim Ctrl+Alt+Del nd s& khoi dong lai
may tinh.

- Khi nhan duoc ma phim PrintScreen n6 s& kich hoat ngat 05H cua
BIOS.

- Khi nhan dugc ma phim Ctrl+Break né sé& kich hoat ngat 1BH cua
BIOS.

V.3 Mach diéu khién va ldp trinh chithj 7-segments

Hién thi 7 thanh (7-segment Light Emitting Diode — LED Display)
la loai don gian nhat nhan tin hiéu ra va hién thi dudi dang phat sang. C6
thé sir dung vi mach nay dé hién thi cac ky tu sé tir 0 dén 9. Khi c6 dong
dién chay qua, diode s& phéat sang.

OCOROORRPRRPRROORRRRRT
ORRFPFRPFPOOFRORRORRORQ

PRPORORRPRRPRRPRPOREREORD

OCORORRPRRRPRRRRPRLRRLRORRDO

PRPRRPRPRRPRPORPRORPROOOR OR|®

PRPORRPRRPRRPRRPORRPRELOOORMT
PRPPRPORRPRRPRRPRPRORREREREOOWQ

o
)
O
MTMOOT®™P>POONOO O~ WNEO

Hinh V.5 1a so @6 mach hién thi 8 digits st dung cac vi mach hién
thi 7 segment sir dung 2 cong caa PPI-8255 theo phuong phap diéu khién
hién thi da cong (Multiplexing) dong bg. Cac thanh sang a, b, ¢, ..., g cia
cac mach hién thi 7 thanh duoc ndi song song voi nhau va noi voi dau ra
cua giai ma BCD-7segment SN7447. Viéc cap ngudn nudi cho mach hién
thi (1 digit) duoc dong ngat boi mot transistor PNP 1am viéc ¢ ché do
khoa déng md nho xung diéu khién tir mot 16i ra cua cong A caa PPI-
8255. Nhu vay, tai mot thoi diém, bang cach 1ap trinh cho PPI-8255, ta s&
diéu khién dé duy nhat mot mach hién thi phat sang. Néu tan sé cua qua
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trinh phat sang dat dén khoang 15 dén 20 lan/sec, khdng xay ra hién
tuong nhap nhay khi theo ddi.

Dit liéu can hién thi & dang ma BCD (4-bit) dugc dua ra mach gia
ma hién thi 7 thanh SN7447 qua 4 day tuong tng cua cong B, dong thoi
vi tri cua digit can hién thi s& dugc diéu khién phat sang bing cach dua
dién ap murc “0” 1én 16i ra tuong (ng trén cong A dé lam thong Transistor
cap nguon cho mach 7 segment tuong tng. Nhu vay bang cach 1ap trinh
“quét” 1an luot vOng qua tat ca céc digit, co thé diéu khién hién thi mot di
liéu gom téi da 8 chir sb.

Port A: Cong ra dieu khién vj tri chr so

PA7 PA6 PA5 PA4 PA3 PA2 PAl PAO
8x1

) |05

TG ﬁ-‘rs ﬁ-‘u ﬁs ﬁ-z ﬁ;—l TO
e nrh c nrh c nrh c nrh c n’h c nrh c n’h
A - A - A i A - A - A i A -

oy IR PSR R O PO P

BCD To 7segment Decoder SN7447

T7

+5V PB3 PB2 PB1 PBO

Port B: Céng ra di¥ liéu BCD

Hinh V.5 — So' dé nguyén Iy mach diéu khién bang hién thi 8 ky tu sé sir dung
PPI 8255 theo phuong phdp quét dong

V.4 Man hinh (Monitor)

V.4.1 Man hinh éng tia &m cwc CRT (Cathode Ray Tube)
Man hinh 4ng tia &m cyc CRT Ia thiét bi hién thi théng dung nhat
hién nay. Man hinh CRT ¢6 cau tao nhu sau :
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Man hién thi

Hai cudn lai tia
Thiét bi hoi tu va gia toc

™~

CathOde T W ".'.."...'.
\_

ia dién tu

Hinh V.6 — Man hinh CRT

Man hinh CRT la mét 6ng thay tinh chan khéng véi cac bo phan:
cathode phat xa dién tir, dng phong tia dién tor, cudn lai tia va man hién
thi. Cathode bang kim loai dugc ndi véi dién ap am , dugc dét ndng va
tao ra cac dién tir ty do . Man hién thi duoc phu mét 16p chét liéu phat
quang va dan dién, duoc ndi voi dién 4p duong va dong vai trd mot
anode. Dudi tac dung cua dién trudng cudng do cao trong éng phong,
dién tir roi khoi cathode, dugc hoi tu thanh chum tia hudng vé phia man
hién thi. Cudn lai tia c6 tac dung 1ai chum tia dién tir dich chuyén theo hai
chiéu doc va ngang man hinh. Khi chum tia dién tir dap vao man hién thi
s& tao nén maot diém phat sang. Cuong do diém sang phu thudc vao cuong
d6 chum tia va chat liéu phat sang. Khi chum tia mat di hoac chuyén
huéng thi diém VAn con luu sang mot khoang thoi gian ngan sau do, thoi
gian luu sang phu thugc vao chat liéu phat sang va cudng do chum tia.

Anh trén man hinh CRT duoc tao tir cac diém anh. Diém anh duoc
tao ra khi cuong do chum tia dién tir duoc ting 1én, diém anh khdng xuat
hién khi chim tia bi tit di. Cac diém anh duoc tao theo tirng dong, tir trén
xubng dudi . Mot anh hoan chinh duoc tao ra trén man hién thi boi cac
dong chira cac diém anh. Cac diém anh chi ton tai trong mot thoi gian rat
ngan. Pé c6 thé quan sat dugc anh can 1am tuoi cac diém anh theo mot
chu ky xac dinh. Cac diém anh duoc lam tuoi theo ting dong, bat dau ti
dong thtr nhat. Cac dong dugc lam twoi tuan tu tir trén xudng dudi. Khi
dong cudi cling dugc quét xong, qua trinh 1am tuoi dugc bat dau lai tur
dong dau tién (hinh vé).
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V.4.2 Ghép néi man hinh vé&i hé Vi xtr ly

Céc thiét bi hién thi dugc sir dung ¢ may vi tinh PC déu 1a loai anh
xa bo nhé. Bo nhé ndy duoc ca don vi xir Iy trung tam va thiét bi diéu
khién man hinh ciing truy nhap va duoc goi 1a bo nhé hién thi. Thong tin
can hién thi duoc dua ra bo nhd hién thi, thiét bi diéu khién man hinh
CRTC lién tuc doc bd nhd nay dé dua ra man hinh. Hinh v& sau ddy minh
hoa nguyén tac anh xa tir bo nhd hién thi ra man hinh trong ché d6 van

ban : B6 nhé hién thi

41H

{ 07H
wﬁw”. 42H
' { o7H

...... 43H
e { 07H

Man hinh hién thi

Hinh V.7 — Hién th; ky tir trén man hinh CRT theo nguyén tac anh xa bg
nhd

M6i mot ky tu trén man hinh 1a mét anh xa caa mot 6 nhé hai byte
trong bo nha hién thi. Byte dau chira ma ASCII cua ky tu, byte thir hai
chtra thugc tinh (mau nén, mau chir, cd/khéng nhap nhay) cua ky tu. Vi tri
cua méa ky tu trong bo nhé xac dinh vi tri ky tu trén man hinh. Ma ky tu
dau tién trong bo nhg hién thi (vi du : ma 41H) duoc anh xa thanh ky tu
(ky tu A) 1én goc trai trén ciia man hién thi, ma ky ty tiép theo dugc anh
xa thanh ky tu tiép theo v.v.

Phuong phap anh xa bd nhé cho phép chuong trinh may tinh c6 thé
dé dang thay d6i noi dung man hién thi bang cach thay d6i noi dung cua
bo nhé hién th.
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M3i ky tu dugc hién thi trén man hinh dudi dang mot ma tran 7x9¢)
diém anh sang/toi nhu trén hinh vé :
®) Ciing ¢6 nhitng truong hop sir dung ma tr@n 5x7, 7x9, 7x12 va 9x14 diém

Phuong phép hién thi &nh xa bo nhd khéng hoan toan phu hop véi
viéc hién thi cac ddi twong c6 hinh dang khong binh thuong va chuyén
dong nhanh, dap ¢ng thoi gian thuc bi cham vi can phai thao tac nhiéu
diém anh dé dich chuyén déi tuong.

V.4.3B6 diéu khién man hinh CRTC

Thiét bi giao dién man hinh (bd diéu khién man hinh ) CRTC thuc
hién viéc chuyén ma ky tu trong bo nhg hién thi thanh ky tu hién trén
man hinh. & ché do vin ban cdc mau ky tu chi duoc hién thi & cac vi tri
hang va cot ¢ dinh (25 hang x 80 cot).

So db nguyén ly caa thiét bi giao dién man hinh & ché d vian ban

nhu sau:
BUS _ Diachi Dia chi l
hé théng - hang X, cot Y dong anh oM
6 nhé CRTC
=>M<: ) tao ky tu

Xung nhip ky tu u Mau diem

Xung nhip diém anh

Thanh ghi ——»
dichanh | Cudngdd
diém sang

\ 4

Pdna bd noana

>

Pdng bo doc
Hinh V.8 — So d6 khéi diéu khién hién thi CRTC

»
»

M3i mot ky tu trén man hinh chira nhiéu hang diém anh. CRTC ¢
nhiém vu chuyén mdi ma ASCII trong bo nhé hién thi thanh chudi cac
mau diém anh, dua mdi mau nam 1&n mot dong man hinh. Diéu nay duoc
thuc hién nho bd ROM tao ky tuy. ROM tao ky tu chtra cac hop mau ky tu,
mdi hop mau ky tu co kich thudc 8 byte mang théng tin vé ma tran diém
anh cua moét ky tu. Vi du hop mau ky tu B c6 thé c6 dang sau :

00000111
00110011

00110011
00110011
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00000111
00110011
00110011
00110011
00000111

Néu can hién thi 256 ky tu ASCII can mot ROM 2Kbyte, du chira 256
hop mau ky tw, mdi hop mau chiém 8 6 nhé lién nhau. Cac hop mau ky tu
trong bo ROM tao ky tu dugc dinh vi bang dia chi 11 bit, trong d6 8 bit
dia chi cao xac dinh vj trf cua hop trong ROM, 3 bit dia chi thap xac dinh
vi tri cua ting byte mau diém anh trong hop d6. Cac mau ky tu duoc dat
trong ROM theo trat tu caa bang m@ ASCII.

Nguyén Iy hoat dong cua thiét bi giao dién man hinh trong ché do
van ban nhu sau: Gia sir can hién thi hai ky tu A va B tai cac vi tri hang 0
- ¢ot 0 va hang 0 - cot 1 trén man hinh . Ma ASCII cua hai ky tu duoc dat
tai hai vi tri tuong Gng trong bo nhé hién thi ( xem hinh v& & muc 2.2).

CRTC gui dia chi hang va co6t man hinh cho bd nhd hién thi
(hang=0, c6t=0). B nhd hién thi giri md ASCII cua ky tu (ky tu A) cho
ROM, m& ASCII cua ky tu mang thong tin vé dia chi caa hop mau ky tu
trong ROM (8 bit dia chi cao). Tai cung thoi diém ndy CRTC giri dia chi
cia dong mau diém anh (dong mau diém 0) cho ROM (3 bit dia chi
thap). Hai dia chi nay duoc két hop lai tao thanh dia chi (11 bit) cho phép
truy nhap vao dong miu diém anh dau tién caa ky tu (ky tu A) trong
ROM va xuat no ra thanh ghi dich anh. Tir thanh ghi dich anh, ting bit
mau anh tuan ty duoc dua ra man hinh.

Khi tat ca cac bit mau anh tur thanh ghi dich dugc day ra man hinh,
CRTC tiép tuc gui dia chi hang-cot (hang=0, cot=1) cho bo nhé hién thi
va giri dja chi dong mau diém anh (dong mau diém 0) cho ROM, bo nhé
hién thi giri m& ASCII cua ky tu (ky tu B) cho ROM. Dong mau diém anh
dau tién cua ky tu (ky tu B) duoc xuat ra thanh ghi dich anh. Tuong tu
nhu thé cac dong mau diém dau tién cua tat ca cac ky tu trén cling mot
hang man hinh duoc hién thi, cho dén ky tu cudi cling trén hang.

CRTC tiép tuc giri dia chi hang-cot (hang=0, c6t=0) dén bo nhé hién
thi, nhung dia chi dong mau diém anh bay gio 12 1(dong mau diém 1) cho
ROM. B6 nhé hién thi giri md ASCII cua ky tu A cho ROM, ROM xuit
ra dong mau diém anh 1 cua ky tu A. Dong 1 cua ky tu B duoc xuét ra
theo cach tuwong ty. Cac dong diém anh tiép theo cua ky tu lan luot duoc
hién thi 1én man hinh cho dén khi tat ca cac dong diém anh cua hang van
ban dau tién (hang 0) dugc hién thi trén man hinh.

Cac hang van ban tiép theo ciing duogc hién thi theo phuong phap noi
trén.

Trén thuc té hoat dong caa CRTC phiic tap hon. CRTC phai ¢6 kha
ning hién thi & ché do6 dd hoa. CRTC phai theo ddi théng tin vé thuoc
tinh cua ky tu hién thi, phai tao ra diém nhay. CRTC ciing phai tao ra hai
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tin hiéu déng bo anh ngang - doc va l1am twoi man hinh. Tan sé lam tuoi
toi thieu la 50 Hz.

Vi du:

Thiét ké phan cang mach ban phim 24 phim cho mét hé
Vi xt ly .., chuyén dung su dung vi mach PPI
8255, trinh bay phuong phap tao ma quét cho cac phim.

Loi gidi:
AVCC
x| i I
o |2 | o |w |
8 |z |m |u |s |
Wi 1
Lines 21 22 23 24 25 26
Deco - 00— ¢ | oo —o —o
2 Q) der | peg .—l hl ‘—l hl
2o |2 |3 % | |
5 _K —0 —0 0— '—..—ll—.ﬁ—ll—-..—l i—..—l
go
5
&
&
&
Xo
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Ban phim 24 phim sir dung vi mach 8255 c6 thé thiét ké nhu hinh
V&, sinh vién str dung kién thirc vé mach kha Iap trinh PPI8255 va phuong
phap tao ma quét cho phim dé lap trinh hop ngir chuong trinh doc phim.
Ma quét cua 1 phim bat ky duoc tao boi 8 bit, XoX;CsC4C5C,C4Co.

CAU HOI ON TAP CHUONG V.

M0 ta nguyén ly tao tin hiéu cua phim co khi

Nguyén 1y xac dinh phim bi nhan trong ban phim

Giai thich luu d6 doc va gan ma cho phim bi nhan

Ghép néi ban phim mdy tinh, so d6 cau tric va hoat dong doc phim
Nguyén ly chi thi s6 caa LED 7 thanh

Giai thich hoat dong hién thi caa bang sb theo phuong phap quét
dong

7. Nguyén Iy hién thi vin ban [én man hinh

ok R
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PHU LUC

PHULUC A

Bang tom tat hé 1énh cia Trung tam Vi xir ly ho x86

T g’qi Chtrc nang T goi Chirc nang
nhé& nhé

Céc lénh ho 80x86

AAA Chinh sau phép cong 2 sb dang ASCIl | CMP So sénh toan hang dich va gbc

AAD Chinh hai s6 ma ASCII trwéc phép CMPS So sanh chubi Byte hay tw
chia

AAM Chinh sau phép nhan 2s6 ma ASCIl_ | CMPSB So sénh xau (byte)

AAS Chinh sau phép trir 2 sé ma ASCII CMPSW So sanh xau (tw)

ADC Coéng c6 cd nhé CWD Bién ddi tlr thanh tr kép

ADD Céng 2 toan hang DAA Hiéu chinh thap phan sau phép céng

AND Va tirng bit twong (rng clia 2 toan DAS Hiéu chinh thap phan sau phép trir
hang

CALL Goi chuong trinh con DEC Giam toan hang dich di 1

CBW Chuyén byte thanh ti DIV Chia khéng dau

CLC Xo0a c& nh& ESC Thoat

CLD Xoa c¢ huéng HLT Treo

CLI Xod cd ngét IDIV Chia sé nguyén

CMC L&y bu c& nhé IMUL Nhan s6 nguyén

IN Poc cbng vao ra JS Nhay néu c6 c& dau

INC Tang toan hang dich 1&n 1 Jz Nhay néu béng 0

INT Goi ngat LAHF Nap 8 bit th&p clia c& vao AH

INTO Ngat néu bi tran LDS Nap 6 nh¢ tir kép vao thanh ghi doan

div liéu

IRET Tré vé chd bi ngét LEA Nap dia chi hiéu dung

JA Nhay néu & trén LES Nap con tré khi ding ES

JAE Nhay néu & trén hodc bang LOCK Khoa bus

JB Nhay néu thap hon LODS Nap xau

JBE Nhay néu thap hon hodc béng LODSB Nap xau (byte)

JC Nhay néu c6 c& nhé LODSW Nap xau (ttr)

JCXZ Nhay néu CX =0 LOOP Vong lap

JE Nhay néu béng LOOPE Lap lai trong khi bang

JG Nhay néu I&n hon LOOPNE Lap lai khi khéng bang

JGE Nhay néu Ién hon hodc bang LOOPNZ Lap khi khéng bang 0

JL Nhay néu nhé hon LOOPZ L&p khi bdng 0

JLE Nhay néu nhd hon hodc bing MOV Chuyén ngudn téi dich

JMP Nhay khéng diéu kién MOVS Chuyén xau

INA Nhay néu khong & trén MOVSB Chuyén xau (byte)

INAE Nhay néu khéng & trén hodc béng MOVSW Chuyén xau (ttr)

INB Nhay néu khéng & duéi MUL Phép nhan

INBE Nhay néu khéng & dwéi hodc bang NEG DPao d4u hay lay bu 2
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JNC Nhay néu khéng cé c& nhé NOP Khéng hanh déng

JNE Nhay néu khong bang NOT Dao déu (1ay bu 1)

JNG Nhay néu khéng I&n hon OR Hodac céc bit twong (rng cla 2 toan
hang

INGE Nhéy néu khéng 16n hon ho&c béng ouT Viét cbng vaolra

INL Nhay néu khéng nhé hon POP H&i phuc néng dung (c4c thanh ghi, ...)

INLE nhay néu khéng nhé hon hodc béng POPF Hbi phuc ndi dung céc co&

JNO Nhéy néu khong tran PUSH E)Aéy ndi dung ( thanh ghi, ...) vao ngan
xép

INP Nhay néu khéng cé c& chdn 1é PUSHF DBy ndi dung cd vao ngan xép

INS Nhay néu khéng cé c& dau RCL Quay trai qua c& nho

INZ Nhay néu khéng bang 0 RCR Quay phai qua c& nho

JO Nhay néu c6 co tran REP Lap lai

JP Nhay néu c6 cd chin I& REPE Lap lai khi bdng

JPE Nhay néu c6 cd 1é chén REPNE Lap lai khi khéng bang

JPO Nhay néu & 1& REPNZ Lap lai khi khéng bang 0

REPZ Lap lai trong khi bang 0 STC Dt c& nho

RET Tré vé STD Dét cd huwdng

ROL Quay trai STI Dét cd ngét

ROR Quay phai STOS Lwu trir xau

SAHF Lwu trir AH vao byte thap cta c& STOSB Lwu trir xau (byte)

SAL Dich trai s hoc STOSW Lwu trir xau (ttr)

SAR Dich phai sb hoc SuUB Phép trw

SBB Trlr c6 mwon TEST Kiém tra ( nhan logic dich v&i gbc)

SCAS Quét xau WAIT Doi

SCASB Quét xau (byte) XCHG Trao dbi

SCANW Quét xau (tr) XLAT Chuyén ddi bang

SHL Dich trai XOR Hodac tuyét di twong trng 2 sb

SHR Dich phai

Céc |énh chic6 trong 80286, 80386 va 80486

ARPL Chinh trwdng RPL cta bd chon LSL Nap dé dai doan nhé

BOUND Kiém tra bién cia trwdng LTR Nap thanh ghi nhiém vu

CLTS Xod cd chuyén nhiém w ouTS Xuét xau ra cdng vaolra

ENTER Tao khéi céc théng sb dé vao CTC POPA Phuc hdi tit ca céc tranh ghi da ning

INS Nhap xau tir cdng vao/ra PUSHA Dvéy vao ngan xép cac thanh ghi da
néng

LAR Nap quyén thAm nhap SGDT Lwu tri¥ thanh ghi bang bd mo ta toan
cuc

LEAVE RA khoi CTC (chwong trinh con) SIDT Lwu trir thanh ghi bang bd mb ta ngét

LGDT Nap thanh ghi bang bé mé ta toan cuc | SLDT |6l;PU tri¥ thanh ghi bang bé moé té& cuc

)

LIDT Nap thanh ghi bang bd mé ta ngat SMSW Lwu tri ti trang thai may

LLDT Nap thanh ghi bang bé mo6 ta cuc bd STR Lwu trlr thanh ghi nhiém vy

LMSW Nap ti trang thai may VERR Kiém tra mot bd chon doan dé doc

VERW Kiém tra mot bd chon doan dé viét

Céac |énh chic6 tronmg 80386 va 80486
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Giao trinh Ky thudt vi xu ly

BSF Quét bit v& phia trwdc SETL D4t byte néu nhé hon

BSR Quét bit v& phia sau SETLE P4t byte néu nhd hon hodc bing

BT Kiém tra bit SETNA D4t byte néu khong & trén

BTC Kiém tra va dao bit SETNAE Dt byte néu khong & trén hodc bang
BTR Kiém tra va xod bit SETNB D4t byte néu khodng & dwdi

BTS Kiém tra va dat bit SETNBE Dat byte néu khéng & dwéi hodc bang
CDQ Bién ddi tlr kép thanh tir kép bén SETNC Dt byte néu khdng nhé

CMPSD So sanh xau (tlr kép) SETNE D4t byte néu khong bang

CWDE Bién déi tir thanh tir kép trong EAX SETNG Dat byte néu khong 16n hon

JECXZ Nhay néu ECX bang 0 SETNGE D4t byte néu khong Ién hon hodc béng
LFS Nap con tré khi dung FS SETNL Dt byte néu khdng nhd hon

LGS Nap con tré khi diing GS SETNLE D4t byte néu khdng nhé hon hoic béng
LSS Nap con tré khi dung SS SETNO D4t byte néu khong tran

LODSD Nap xau (tir kép) SETNP Dt byte néu khong cé chén 1é
MOVSD Chuyén xau (tr kép) SETNS Dt byte néu khong dau

MOVSX Chuyén vé&i Sigh-eXtend SETNZ D4t byte néu khong béng 0

MOVZX Chuyén v&i Zero-eXtend SETO D4t byte néu tran

SCASD Quét xau (tir kép) SETP D4t byte néu c6 chin |é

SETA Dét byte néu & trén SETPE D4t byte néu chan |1& chan

SETAE dat byte néu & trén hodc bang SETPO D4t byte néu c6 chn 1é 1@

SETB Dt byte néu & dwdi SETS D4t byte néu c6 dau

SETBE D3t byte néu & dwédi hodc bang SETZ D3t byte néu bang 0

SETC D4t byte néu cé c& nho SHLD Dich trai( tiv kép)

SETE D4t byte néu bang SHRD Dich phai (ttr kép)

SETG Dt byte néu I6n hon STOSD Lwu trir xau (tr kép)

SETGE DAt byte néu Ién hon hodc béng

Céac lénh chicé trong 80486

BSWAP Hoén chuyén byte INVLPG V6 hiéu hoa TLB (cho ché d6 trang)
CMPXCHG | So sanh va trao dbi WBINVD Ghi tré lai bd nhé chinh vao nhé ngdm
INVD V6 hiéu hoa bé nhé ngam XADD Hoan chuyén va cong
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Giao trinh Ky thudt vi xu ly

PHULUC 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
536,870,912 29 0.000000001863
1,073,741,824 30 0.000000000931
2,147,483,648 31 0.000000000466
4,294,967,296 32 0.000000000233

Tur 27 13 gid tri da lam tron 14y 10 sé sau diu phay
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PHU LUCC

Bang ma ASCII (American Standard Code for Information Interchange)

Ki tuw ASCII in dugc

Nhi Thap Hé Do Nhi Thap Hé Do Nhi Thiap H¢ Do
phan phan Hexa hoa phan phan Hexa hoa phan phan Hexa hoa

010 0000132 20 100000064 40 @ 110 0000 96 60
010000133 21 ! 1000001 65 41 A 1100001 97 61 a
010 001034 22 " 1000010 66 42 B 110001098 62 |b
010001135 23 |# 1000011 67 |43 C 110001199 63 ¢
010010036 24 % 1000100 68 (44 D 1100100 100 64 d
010010137 25 % 100010169 45 E 1100101 101 65 e
010011038 26 & 1000110 70 |46 F 1100110102 66 |f
010011139 27 ' 100011171 47 G 1100111103 67 g
010 1000 40 28 [( 100 1000 72 |48 H 1101000 104 68 h
010100141 29 ) 100100173 49 || 1101001105 69 i
010 1010 42 | 2A |* 1001010 74 |4A ] 1101010 106 6A |j
010101143 2B |+ 100101175 4B K 1101011 /107 6B |k
0101100 44 2C |, 100 1100 76 |4C L 1101100 108 6C |l
010110145 2D - 100110177 4D M 1101101 109 6D m
010111046 2E . 100 1110 78 |4E N 110 1110 110 6E n
010 1111 47 | 2F |/ 100111179 4F O 1101111 111 6F o
011000048 30 |0 1010000 80 |50 P 1110000 112 70 p
011000149 31 |1 101000181 (51 Q 1110001 113 |71 q
011001050 32 |2 1010010 82 |52 R 1110010 114 72 r
011001151 33 3 101001183 |53 'S 1110011 115 73 s
011010052 34 |4 101010084 54 | T 1110100116 |74 |t
0110101583 35 |5 101010185 |55 U 1110101 117 |75 u
011011054 36 |6 101011086 |56 |V 1110110118 |76 |v
01101115 37 |7 101011187 |57 W 1110111 119 |77 w
011100056 38 |8 101 1000 88 |58 X 1111000 120 78 X
011100157 39 |9 101100189 59 Y 1111001121 |79 |y
011101058 3A : 101101090 S5A Z 1111010 122 7A z
011101159 3B 101101191 5B | 1111011123 7B {
011110060 3C < 101110092 5C \ 1111100 124 7C ||
011110161 3D = 101110193 5D ] 1111101125 7D '}
011111062 3E > 101111094 |5 A 1111110 126 7E -~
011111163 3F |? 101111195 |5F
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Ki tu diéu khién ASCII
. v+~ Tha Hé
Nhi phan phég Hexa
000 0000 0 00
000 0001 1 01
000 0010 2 02
000 0011 3 03
000 0100 4 04
000 0101 5 05
0000110 6 06
000 0111 7 07
000 1000 8 08
0001001 9 09
000 1010 10 0A
000 1011 11 0B
0001100 12 0C
000 1101 13 0D
000 1110 14 OE
000 1111 15 OF
001 0000 16 10
001 0001 17 11
001 0010 18 12
001 0011 19 13
001 0100 20 14
001 0101 21 15
001 0110 22 16
001 0111 23 17
001 1000 24 18
0011001 25 19
001 1010 26 1A
001 1011 27 1B
0011100 28 1C
001 1101 29 1D
001 1110 30 1E
001 1111 31 1F

1111111 127 7F

Viét tit

NUL
SOH
STX
ETX
EOT
ENO
ACK
BEL
BS
HT
LF
VT
FF
CR
SO
S
DLE
DC1
DC2
DC3
DC4
NAK
SYN
ETB
CAN
EM
SUB
ESC
FS
GS
RS
uS
DEL

Truy nhap
ban phim

@
AA
"B
"C
"D
e
NF
"G
"H
Al
N
K
AL
M
AN
O
P
O
"R
NS
2l
U
NV
W
X
Y
4
Al hav ESC
A\
N
NN\

AN

DEL hay
Backspace

Giao trinh Ky thudt vi xu ly

Tén/Y nghia

Null character
Start of Header
Start of Text
End of Text
End of Transmission
Enauirv
Acknowledaement
Bell
Backspace
Horizontal Tab
Line feed
Vertical Tab
Form feed
Carriage return
Shift Out
Shift In
Data Link Escape
Device Control 1 — oft.
Device Control 2
Device Control 3 — oft.
Device Control 4
Neaative
Svnchronous Idle
End of Trans. Block
Cancel
End of Medium
Substitute
Escape
File Separator
Group Separator
Record Separator
Unit Separator
Delete
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Giao trinh Ky thudt vi xu ly

Bang ma EBCDIC

(Extended Binary Coded Decimal Interchange Code )

Dec_[Hex_[Code [Dec_[Hex [Code [Dec_[Hex [Code [Dec|Hex|Code|
0 00 NUL 32 20 64 40 96 60 -

space
1 01 SOH 33 21 65 41 97 61 |/
2 02 STX 34 22 66 42 98 62
3 03 ETX 35 23 67 43 99 63
4 04 36 24 68 44 100 64
5 05 HT 37 25 |LF 69 45 101 65
6 06 38 26 ETB (70 |46 102 66
7 07 DEL 39 27 ESC 71 47 103 67
8 08 40 28 72 48 104 68
9 09 41 29 73 49 105 69
10  0A 42  2A 74 4A [ 106 6A |
11 0B VT 43 2B 75 4B . 107 6B
12 0C FF 44 2C 76  4C < 108 6C %
13 oD CR 45 2D ENQ (77 4D 109 6D
14 OE SO 46 2E ACK (78 |4E |+ 110 6E >
15 OF Sl 47 2F BEL (79 4F ||! 111  6F
16 10 DLE 48 30 80 50 (& 112 70
17 11 49 31 81 |51 113 71
18 12 50 32 |SYN 82 |52 114 72
19 13 51 33 83 |53 115 73
20 14 52 34 84 |54 116 74
21 |15 53 35 85 |55 117 75
22 16 BS 54 36 86 |56 118 76
23 17 55 |37 EOT 87 |57 119 77
24 18 CAN 56 38 88 |58 120 78
25 19 EM 57 39 89 |59 121 79 ¢
26 1A 58  3A 90 5A 1] 122 7A
27 1B 59 3B 91 5B % 123 7B #
28 1C IFS 60 3C 92 5C * 124 7C @
20 1D IGS 61 3D NAK 93 5D ) 125 7D
30 |1E RS 62 3E 94 5E 126 7E =
31 1IF WUS 63 3F SUB 95 5F A 127 |7F
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Bing mia EBCDIC (tiép theo)

Dec |Hex |Code |[Dec Hex Code Dec |Hex Code Dec |Hex Code

128 |80 160 A0 192 Cco 224 EO \
129 81 a 161 Al -~ 193 C1 A 225 |El

130 82 b 162 A2 s 194 Cc2 B 226 E2 S
131 83 ¢ 163 A3t 195 C3 C 227 E3 T
132 84 d 164 A4 U 196 C4 D 228 E4 U
133 85 e 165 A5 v 197 c5 E 229 E5 |V
134 86 f 166 A6 W 198 C6 |F 230 E6 W
135 87 g 167 A7 x 199 Cc7 G 231 E7 X
136 88 h 168 A8 y 200 C8 H 232 E8 Y
137 89 i 169 A9 2z 201 C9 I 233 E9 Z
138 [8A 170 AA 202 |CA 234 EA

139 8B 171 AB 203 |CB 235 EB

140 8C 172 AC 204 |CC 236 EC

141 8D 173  AD 205 |CD 237 ED

142 8E 174  AE 206 |CE 238 EE

143 8F 175 AF 207 |CF 239 EF

144 90 176  BO 208 DO |} 240 FO 0
145 91 ] 177 Bl 209 DI J 241 F1 1
146 92k 178 B2 210 D2 K 242 F2 2
147 93 || 179 B3 211 D3 L 243 F3 3
148 94 m 180 B4 212 D4 M 244 F4 4
149 95 |n 181 B5 213 D5 N 245 F5 5
150 96 o 182 B6 214 D6 O 246 F6 6
151 97  p 183 B7 215 D7 P 247 F7T 7
152 98 g 184 B8 216 D8 Q 248 F8 8
153 99 185 B9 217 D9 R 249 F9 9
154 9A 186 BA 218 DA 250 FA

155 9B 187 BB 219 DB 251 FB

156 9C 188 BC 220 DC 252 FC

157 9D 189 BD 221 DD 253 FD

158 9E 190 BE 222 DE 254 FE

159 (9F 191 BF 223 | DF 255 FF
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Giao trinh Ky thudt vi xu ly

PHU LUC D
Cac nhdém lénh cua uC8051
1. Tao vong lap va Iénh nhay
a. Tao vong lap
- Qua trinh 1ap lai chudi Iénh véi mét sb 1an nhat dinh goi 1a vong

-

lap.
Vvong lap trong 8051 duogc thuc hién biang 1énh “DINZ thanh ghi,

nhan*
Pé t6 chuc vong lap 16ng nhau can sir dung 2 thanh ghi dé luu s6
dém.
b. Lénh nhay
Lénh nhay ¢6 diéu kién

Lénh Y nghia

Ny Nhay néu A=0

INZ Nhay néu A khac 0

DINZ Giam va nhay néu A khac 0
CINE A byte Nhay néu A khac byte
CJNE re #data Nhay néu byte khac data
JC Nhay néu CY=1

INC Nhay néu CY=0

JB Nhay néu bit=1

INB Nhay néu bit=0

JBC Nhay néu bit=1 va x0a né

Lénh nhay khéng diéu kién :
Lénh nhay dai :

La lénh 3 byte. Byte dau la 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
nhé nao trong khdng gian nhd 0000 dén FFFF

Lénh nhay ngan :
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Giao trinh Ky thudt vi xu ly

Lénh nhay ngan 1 1énh 2 byte. Byte dau tién 1a ma Iénh, byte thir 2
1a dia chi twong d6i cua dia chi dich. ia chi dich tuong ddi c6 nghia 1a so
VGi gia tri ctia bo dém chuong trinh.

2. Lénh goi Call

Lénh call dung dé goi chuong trinh con
Lénh gei dai Lcall (longcall)

Pay 1a 1énh 3 byte. Byte dau 1a ma 1énh, 2 byte con lai 1a dia chi
ctia chuong trinh con dich. sau khi thuc hién xong 1 chuong trinh con, dé
8051 biét dugc chd quay tro vé thi dia chi cua lénh dtiing ngay sau lénh

goi Lcall s& duoc tu dong cat vao ngin xép.

Lénh goi tuyét doi Acall

Lénh Acall Ia Iénh 2 byte, dia chi dich cua chuong trinh con phai
nam trong khoang 2 Kbyte dia chi vi chi c6 11 bit cta 2 byte duoc ding
dé xac dinh dia chi. Thuc té mot sé bién thé 8051 chi c6 1 Kbyte ROM
trén chip. Trong nhiing truong hop dé, sit dung lénh Acall c6 thé tiét
kiém duoc mot sé byte bo nhé cua khong gian ROM chuong trinh so véi
Iénh Lcall.

3. Nhom Iénh co ban cua 8051
Tap Iénh cua 8051 duogc chia thanh 5 nhém:

S6 hoc.

Luan ly.

Chuyén di liéu.

Chuyén diéu khién.
RE& nhanh.
Cac chi tiét thiét 1ap lénh:
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RN Thanh ghi RO dén R7 cua bank thanh ghi duoc chon.

Data 8 bit dia chi ving dir liéu bén trong. N6 co6 thé 1a ving
RAM dir liéu trong (0-127) hoac céac thanh ghi chirc nang
dac biét.

@RI 8 bit vung RAM dir liéu trong (0-125) dugc danh gia dia
chi gian tiép qua thanh ghi RO hoic R1.

#data Hang 8 bit chirc trong cau lénh.

#data 16 Héng 16 bit chira trong cau lénh.

Addrl6 16 bit dia chi dich dugc dung trong Iénh LCALL va LIMP.

Addrll 11 bit dia chi dich dugc dung trong Iénh LCALL va AJMP.

Rel Byte offset 8 bit c6 ddu dugc dung trong lénh SIMP va
nhiing Iénh nhay co6 diéu kién.

Bit Bit duoc dinh dia chi truc tiép trong RAM dit liéu ndi hoic

cac thanh ghi chire nang dac biét.

a. Nhoém lénh xir Iy s6 hoc

ADD A,Rn (1byte 1 chu ky may) : cong noi dung thanh ghi Rn vao
thanh ghi A.

ADD A,data | (21): Cong tryc tiép 1 byte vao thanh ghi A.

ADD A,@Ri | (11): Cong gian tiép ndi dung RAM chura tai dia chi dugc
khai bao trong Ri vao thanh ghi A.

ADD A #data | (21): Cong dir liéu tac thoi vao A.

ADD A,Rn (11): Cong thanh ghi vao A.

ADD A,data | (21): Cong truc tiép byte dit liéu va co nhd vao A.

ADDC A,@Ri | (11): Cong gian tiép noi dung RAM va co nhé vao A.

ADDC (21): Cong dix liéu tae thoi va co nhé vao A.

A #data
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Giao trinh Ky thudt vi xu ly

SUBB ARn (11): Trur ndi dung thanh ghi A cho ndi dung thanh ghi Rn
va co nhd.

SUBB A,data | (21): Trur truc tiép A cho mdt s6 va cd nhé.

SUBB A,@Ri | (11): Trur gian tiép A cho mét sé va co nho.

SUBB A #data | (21): Trir noi dung A cho mét sé tirc thoi va cd nhé.

INC A (11): Tang ndi dung thanh ghi A 1én 1.

INC Rn (11): Tang ndi dung thanh ghi Rn Ién 1.

INC data (21): Tang dit liéu tryc tiép I1én 1.

INC @Ri (11): Tang gian tiép noi dung ving RAM Ién 1.

DEC A (11): Giam ndi dung thanh ghi A xudng 1.

DEC Rn (11): Giam ndi dung thanh ghi Rn xuéng 1.

DEC data (21): Giam dit liéu truc tiép xudng 1

DEC @R (11): Giam gian tiép noi dung viing RAM xudng 1.

INC DPTR (12): Tang ndi dng con tro dir liéu 1én 1.

MUL AB (14): Nhan néi dung thanh ghi A véi noi dung thanh ghi B.

DIV AB (14): Chia ndi dung thanh ghi A cho néi dung thanh ghi B.

DA A (11): hiéu chinh thap phan thanh ghi A.

b. Nhém Iénh logic

ANL A,Rn (11): AND noi dung thanh ghi A véi noi dung thanh ghi
Rn.

ANL A,data (21): AND néi dung thanh ghi A vai dir liéu truc tiép.

ANL A/ @Ri | (11): AND néi dung thanh ghi A voi dir liéu gian tiép
trong RAM.

ANL A#data | (21): AND noi dung thanh ghi véi dix liéu tic thoi.

ANL data,A | (21): AND mot dix lidu truc tiép voi A.

ANL (32): AND mot dir liéu truc tiép voi A mot dir liéu tac

data,#data thoi.

Nguyén Trung Pong -
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ANL C,bit (22): AND co 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 vaéi thanh ghi Rn.

ORL Adata | (21): OR thanh ghi A véi mét dix liéu truc tiép.
ORL A/@Ri | (11): OR thanh ghi A véi mét dix liéu gian tiép.
ORL A#data | (21): OR thanh ghi A v&i mot dit liéu tire thoi.
ORL data,A | (21): OR mét dit liéu truc tiép véi thanh ghi A.
ORL (31) :OR mot dit liéu truc tiép vai mot dix lidu tic thoi.
data,#data

ORL C,bit (22): OR c¢& nhé véi mot bit truc tiép.

ORL C,/bit (22): OR ¢ nhé véi bu cua mét bit truc tiép.
XRL A,Rn (11): XOR thanh ghi A véi thanh ghi Rn.

XRL Adata | (21): XOR thanh ghi A véi mo dix liu truc tiép.
XRL A,@Ri | (11): XOR thanh ghi A véi mét dix liéu gian tiép.
XRL A#data | (21): XOR thanh ghi A v&i mo dix liéu tac thoi.
XRL data,A | (21): XOR mét dix liéu truc tiép voi thanh ghi A.
XRL (31): XOR mot dit liéu truc tiép vai mot dix liéu tic thoi.
data,#data

SETBC (11): Thiét 1ap co nhé.

SETB bit (21): Thiét 1ap mét bit tryuc tiép.

CLR A (11): Xéa thanh ghi A.

CLRC (11): Xda co nho.

CPL A (11): Bu noi dung thanh ghi A.

CPLC (11): BU co nho.

CPL bit (21): BU mét bit tryc tiép.

RL A (11): Quay trai noi dung thanh ghi A.

RLC A (11): Quay trai noi dung thanh ghi A qua co nho.
RR A (11): Quay phai ndi dung thanh ghi A.
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RRC A

(11): Quay phai ndi dung thanh ghi A qua co nho.

SWAP

(11): Quay trai noi dung thanh ghi A 1 nibble (1/2byte).

¢. Nhém 1énh chuyén dir liéu

MOV A,Rn (11):Chuyén noi dung thanh ghi Rn vao thanh ghi A.

MOV A data (21): Chuyén dix liéu truc tiép vao thanh ghi A.

MOV A,@Ri (11): Chuyén dix liéu gian tiép vao thanh ghi A.

MOV A #data (21): Chuyén dix liéu tirc thai vao thanh ghi A.

MOV Rn,data (22): Chuyén dit liéu truc tiép vao thanh ghi Rn.

MOV Rn,#data (21): Chuyén dix liéu tic thoi vao thanh ghi Rn.

MOV data,A (21): Chuyén noi dung thanh ghi A vao mét dix liéu
truc tiép.

MOV data,Rn (22): Chuyén noi dung thanh ghi Rn vao maét dit liéu
truc tiép.

MOV data,data | (32): Chuyén mat dit lieu truc tiép vao mot dix liéu truc
tiép.

MOV data,@Ri | (22): Chuyén mét dir liéu gian tiép vao mot di lidu gian
tiép.

MOV data#data | (32): Chuyén mot dix liéu tic thoi vao mot dit liéu truc
tiép.

MOV @Ri,A (11): Chuyén noi dung thanh ghi A vao mét dit liéu
gian tiép.

MOV @Ri,data | (22): Chuyén mét dit liéu truc tiép vao mot dit lidu gian

tiép.

MOV @RI #data

(21): Chuyén dix liéu tuc thoi vao dit liéu gian tiép.

MOV
DPTR #data

(32): Chuyén mot hang 16 bit vao thanh ghi con tro dix

lidu.

MOV C,bit

(21): Chuyén mat bit truc tiép vao cd nhé.
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MOV bit,C (22): Chuyén co nhé vao mat bit truc tiép.

MOV (12): Chuyén byte bo nhd chuong trinh c6 dia chi

A @Q@A+DPTR la@A+DPRTvao thanh ghi A.

MOVC (12): Chuyén byte bd 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 @Ri,A (12): Chuyén noi dung A ra dir liéu ngoai (8 bit dia
chi).

MOVX (12): Chuyén noi dung A ra dix liéu bén ngoai (16 bit

@DPTR,A dia chi).

PUSH data (22): Chuyén dix liéu truc tiép vao ngin xép va ting SP.

POP data (22): Chuyén dir liéu truc tiép vao ngin xép va giam
SP.

XCH A,Rn (11): Trao doi dir liéu giira thanh ghi Rn v2 thanh ghi
A.

XCH A,data (21): Trao dbi giita thanh ghi A va mot dit liéu truc
tiép.

XCH A,@Ri (11): Trao doi gitra thanh ghi A va mot dir liéu gian
tiép.

XCHD A,@R (11): Trao d6i giira nibble thap (LSN) cua thanh ghi A

va LSN cua dir liéu gian tiép.

d. Nhém lénh chuyén diéu khién

ACALL addrl1

(22): Goi chuong trinh con dung dia chi tuyét dbi.

LCALL addrl6

(32): Goi chuong trinh con dung dia chi dai.
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RET (12): Tré vé tir 1énh goi chuong trinh con.
RETI (12): Tro vé tir 1énh goi ngat.

AJMP addr11 (22): Nhay tuyét doi.

LIMP addr16 (32): 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 khong bang 0.

JC rel (22): Nhay néu cd nhé duoc dat.

INC rel (22): Nhay néu cd nhd khong duoc dit.

JB bit,rel (32): Nhay twong d6i néu bit truc tiép duoc dat.

JNB bit,rel (32): Nhay twong d6i néu bit truc tiép khong duoc dit.

JBC bit,rel (32): Nhay tuong d6i néu bit truc tiép duoc dit, roi xo6a
bit.

CINE Adata,rel | (32): So sanh dix liéu truc tiép vai A va nhay néu khéng
bang.

CINE A #data,rel | (32): So sanh dit liéu tirc thoi vai A va nhay néu khong
bang.

CJINE (32): So sé&nh dir liéu trc thoi vai noi dung thanh ghi

Rn,#data, rel Rn va nhay néu khdng bang.

CJINE (32): So sanh di liéu tuc thoi véi dir liéu gian tiép va

@Ri #data,rel nhay néu khéng bang.

DINZ Rn,rel (22): Giam thanh ghi Rn va nhay néu khéng bang 0.

DJINZ data (32): Giam dir liéu truc tiép va nhay néu khong bang 0.
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