I1.3.Bién d6i thd@p phén thanh th&@p luc phén.
PE& bi€n d0i cic sO thap phan thanh thdp luc phan, ta s& dung
phuong phép chia 1ap, vGi cd sO 16.

Vidu : Bi€n dGi (1776),, thanh thap luc phan.
1776/16 = 111 + 0 (LSB).
111/16 =6+ 15hoacF.
6/16 =0+ 6 (MSB).
SO thap luc phan: (6F0) .

I1.4. Bién déi th@p luc phén thanh nhi phén.

Céc sO thap luc phan rat dé d6i thanh nhj phan. Thuc ra céc sO thap
luc phén ciing chi 12 mOt c4ch bi€u dién cdc sO nhj phan thudn 10i hon ma
thoi (bang 2-1). D& dGi cdc sO thap luc phan thanh nhi phan, chi can thay
thé mot cach don gidn tlng con s6 thap luc phin bang bOn bit nhj phan
tuong duong cUla no.

Vi du: DGi s6 thap luc (DF6),, thanh nhi phan:

D F 6
Voo
1101 1111 0110
(DE6),s = (110111110110),.
I1.5. Bién d6i nhi phén thanh th@p luc phén.

P& bi€n dGi mOt s6 nhj phan thanh s6 thdp luc phan tuong duong
thi chi can gbp lai thanh tUng nhém gbm 4 bit nhi phan, bat dau tir ddu
cham nhi phan.

Vi du: Bién dGi sO nhi phan (1111101000010000), thanh thap luc
phan.
1111 1010 0001 0000

(2 2

F A 1 0 SO thap luc phan: (FA10)y.

III. Hé BCD (Binary Code decimal).

Gilra hé thap phan va hé nhi phan con tOn tai mOt hé lai: hé BCD
cho céc sO hé thdp phdn ma hod bang hé nhi phén, rat thich hgp cho cac
thi€t bj do c¢6 thém phan hién thi s6 & dau ra dung céc loai den hién sO
khéc nhau. O day dung bOn s& hé nhj phan (b6n bit) d& ma hod mOt s6 hé



thdp phan c6 gid tri nam trong khodng tU 0..9. Nhu vy G day ta khong
dung hét cic t6 hop c6 th€ c6 cla 4 bit; vi tdm quan trong cla cic sO
BCD nén céc b0 vi xU Iy thuGng c6 céc 1énh thao tac v&i ching.

Vi du: (35), = (00110101),.

IV. Bang ma ASCIL(American Standard Code for Information
Interchange).

Ngudi ta da xdy dung b0 ma d€ bi€u dién cho cdc ky tu ciing nhu
cdc con sO Va cdc ky hiéu dac biét khic. Cac mi d6 goi 12 b0 ma ky tu
va s0. Bang mi ASCII 1a ma 7 bit dugc ding phG bién trong cdc hé may
tinh hién nay. V&i ma 7 bit nén c¢6 27 = 128 t6 hop ma. MOi ky tu (ch(t hoa
va ch(r thu‘dng) cting nhU cic con sO thap phan tU 0..9 va cdc ky hiéu dac
biét khdc déu dugc bi€u dién bang mOt mi sO nhur bang 2-2.

Vié€c bi€n dGi thanh ASCII va cdc ma ky tu' sO khac, tOt nhat 1a st
dung ma tuong duong trong bang.

Vi du: PGi cic ky tu BILL thanh ma ASCII:

Ky tu B I L L
ASCII 1000010 1001001 1001100 1001100
HEXA 42 49 4C 4C

Bang 2-2: Ma ASCII.

Column bits(B,B¢Bs)

Bits(row) 000 001 010 011 100 101 110
111
R|B; |B; | B, | B, 0 1 2 3 4 5 6 7
o AR IEAEEEEE.
010 0 0 o NUL | DLE SP 0 @ |P \ p
110 0 0 1 SOH [ DCl1 ! 1 A Q a q
210 0 1 0O STX DC2 « 2 B R b r
310 0 1 1 ™ ETX DC3 # 3 C S C S
410 1 0 0O EOT DC4 $ 4 D T d t
510 1 0 1 ENQ |NAK | % 5 E U e u
610 1 1 0o ACK |SYN | & 6 F \Y f %
710 1 1 1 —> BEL ETB ¢ 7 G \% g W
8 |1 0 0 0O BS CAN | ( 8 H X h X




911 0 0 1 HT EM ) 9 I Y i y
All 0 1 0 LF SUB | * : J Z ] Z
B|1 0 1 1 VT ESC |+ ; K |I k {
Cl1 1 0 0o > FF FS - < L |\ 1 I

D |1 1 0 1 CR GS , = M |] m }
E|l 1 1 0 ™ SO RS . > N |7 n ~
Fll1 1 1 1 > SI US / ? O 0 DEL

Control characters:
NUL = Null; DLE = Data link escape; SOH = Start Of Heading;
DC1 = Device control 1; DC2 = Device control 2; DC3 = Device control 3.

DC4 = Device control 4; STX = Start of text; ETX = End of text;
EOT = End of transmission; ENQ = Enquiry; NAK = Negative acknowlege.
ACK = Acknowlege; SYN = Synidle; BEL = Bell.

ETB = End od transmission block; BS = Backspace; CAN = Cancel.

HT = Horizontal tab; EM = End of medium; LF = Line feed; SUB = Substitute.
VT = Vertical tab; ESC = Escape; FF =From feed; FS = File separator.

SO = Shift out; RS = Record separator; SI = Shift in; US = Unit separator.

V. Bi€u dién gia tri s6 trong may tinh.
V.I. Biéu dién 56 nguyén.
a. Bi€u dién s nguyén khong ddu:

Tat cd céc sO ciing nhuU cdc mi ... trong mdy vi tinh déu dugc bi€u
dién bang cic ch(t s6 nhi phan. P& bi€u dién cic sO nguyén khong dau,
ngU0i ta diing n bit. Tuong Ung vGi d dai cla sO bit dugc s dung, ta c6

cac khodng gid tri x4c dinh nhu sau:

SO bit Khodng gi4 tri
n bit: 0..2"-1

 bit 0.. 255 Byte

16 bit 0.. 65535 Word

b. Biéu dién s6 nguyén cé dau:

Ngu0i ta s dung bit cao nhat bi€u dién ddu; bit ddu cé gia tri 0
tuong Ung vGi sO nguyén duong, bit ddu c6 gia tri 1 bi€u dién s6 am. Nhu

vay khodng gid tri sO dugc biu dién sé dugc tinh nhu sau:
SO bit Khodng gi4 tri:

n bit 2m-1
8 bit -128.. 127 Short integer
16 bit -32768.. 32767 Integer

32 bit 2%, 2711 (-2147483648.. 2147483647) Long integer




V.2. Biéu dién s6 thuc(s6 cé ddu ch@m (ph@y) déng).

C6 hai cich bi€u dién s6 thuc trong mOt hé nhj phan: s6 c¢6 dau
ch@m cO dinh (fied point number) va sO c¢6 ddu chdm dOng (floating point
number). C4ch th(f nhat dugc dung trong nhitng b0 VXL(micro processor)
hay nhitng b0 vi di€u khi€n (micro controller) ci. C4ch th(r 2 hay dugc
dung hién nay c¢6 d0 chinh x4c cao. PGi vGi cich bi€u dién s6 thuc ddu
cham d0ng c6 khd ning hiéu chinh theo gia tri cla sO thuc. Cach bi€u
dién chung cho moi hé dém nhu sau:

R =m.B".
Trong dé6 m 12 phan dinh tri, trong hé thap phan gi4 tri tuyét doi cla né
phdi luén nhé hon 1. SO e 1a phan mii va B 12 cO s6 clla hé dém.

C6 hai chudn dinh dang ddu chdm dOng quan trong la: chudn
MSBIN cUa Microsoft va chudn IEEE. Ca hai chudn nay d€u ding hé
d€m nhij phan.

Thudng dung 1a theo tiéu chudn bi€u dién sO thuc cla IEEE 754-
1985(Institute of Electric & Electronic Engineers), 12 chudn dugc moi hing
chdp nhdn va dugc dung trong bd xU 1y todn hoc cla Intel. Bit ddu nam
tai vi tri cao nhat; kich thudc phdn mii va khuon dang phan dinh tri thay
d0i theo tlng loai sO thuc.

Gia tri sO thuc IEEE dugc tinh nhu sau:

R = (-1)%*(14+M,*27" + ... M, #2™)#2E7-E0-127
Chd y: gid tri ddu tién M, luén mac dinh 12 1.
- Dung 32 bit d€ bi€u dién s6 thuc, dugdc sO thuc ngan: -3,4.10% < R <
3,4.10%

31 30 23 22

S [E7-E0 |[IDinhtrj (MI - M23)

- Dung 64 bit d€ bi€u dién sO thuc, dugc sO thuc dai: -1,7.10°® < R <
1,7.10%



63 62 5251

S | EI0-E0 [Dinhtri (M1 - M52)

Vi du tinh s thuc:

0100 0010 1000 1100 1110 1001 1111 1100

Phan dinh tri: 2442542842942 10421242154
+27104 27174 2718421942204 221 = (0,1008906.
Gia tri ngam dinh 1a: 1,1008906.

Phan mii: 2842242° =133
Gid tri thuc (bit cao nhat 12 bit ddu): 133-128=6.

D3u: 0 =6 duong

Gid tri sO thuc 1a: R = 1,1008906.2° = 70,457.

Phuong phép d6i s6 thuc sang s6 dau phdy dong 32 bit:
- DGi s6 thap phan thanh s nhi phan.
- Bi€u dién sO nhj phan dudi dang 1, xxxBy (B: cO's0 2).
- Bit cao nhat 31: 13y gi4 tri 0 v&i s6 duong, 1 v6i s6 am.
- Phan mil y d6i sang mi excess -127 cUa y, dudc x4c dinh bang cich: y +
(TP ‘
- Phan xxx 12 phan dinh tri, dugc dua vao tu bit 22..0.

Vi du: Bi€u dién s6 thuc (9,75),,dudi dang ddu phdy dOng.
Ta d6i sang dang nhi phan: (9,75),, = (1001.11), = 1,00111B3.
Bit du: bit 31 = 0.
Ma excess - 127 cUa 3 1a: 7F + 3 = (82),, = 82H = (10000010),. Pugc dua
vao céc bit ti€p theo: tU bit 30 d€n bit 23.
Bit 22 luén mac dinh 12 0.
Cu0i ciing s0 thuc (9,75), dugc bi€u dién dudiu dang ddu phdy dOng 32
bit nhU sau:

0100 0001 0001 1100 0000 0000 0000 0000
bit 131130 23122 ol




CHUONG IIL CAC KHOI CO BAN CUA MAY TiNH
I. GiGi thiéu so lugc cau tric clla may vi tinh.

So v6i tU khi ra d0i, cdu tric cO s3 cla cic may vi tinh ngy nay
khong thay d6i may. Moi mdy tinh sO d€u c6 th€ coi nhu dugc hinh thanh
tU sau phan chinh (nhu hinh 3-1):

Hinh 3-1: Gidi thiéu so d0 khOi tOng quit cUa mdy tinh sO

Data Bus

A Control Bus

A

A /I\ |
vl vO vO0 v

Boxt1y | | Bdnhé BO nh¢ PhGi ghdp |e—] Lietblvao
~ .. N (Input Unit)
trung tom trong ngoai vao/ra
(CPU) (Memory) (Mass store I/0)
ROM-RAM Unit) ~ Thiét bi ra
- - - (Output Unit)
Adrress Bus

Trong sO d6 nay, cic khOi chlc ning chinh cla may tinh s6 gOm:
- Khoi x(r 1y trung tAm (central processing unit, CPU),
- BO nhd trong (memory), nhu RAM, ROM
- BO nh& ngoai, nhu céc loai O dia, bing tUr
- Kh6i phOi ghép véi céc thi€t bi ngoai vi (vao/ra)
- C4c bd phan dau vao, nhu ban phim, chudt, may quét ... .
- C4c b0 phan dau ra, nhU man hinh, mdy in ... .

BOn khoOi chlc ning dau lién hé vdi nhau thong qua tap cic dudng
day d€ truyén tin hiu, g0i chung 13 bus hé thOng. Bus hé thOng bao gbm
3 bus thanh phan; Ung vGi cic tin hi€u x4c 1ap dia chi t CPU dén cdc don
vi thanh phan ta c¢6 bus dia chi; v&i cdc dit liéu dugc lién hé gilta cac khOi



qua bus d{f liéu (data bus); cdc tin hi€u di€u khi€n bao gbm cic 1énh, cic
dap Ung, cac trang thdi cUa cac khoi dugc xic 1ap qua bus diéu khién.

Su khéc biét quan trong nhat cla cdc hé mdy tinh 1a kich thudc va
tOc db, cdc may tinh nhd hon va nhanh, manh hon theo tUng nim. SU phat
tri€n khong ngling cla cic thé h& mdy tinh nhO vao hai y€u td quan trong,
d6 1a su phat trién cla cong nghé ché tao IC va cong nghé ché tao bd
nhd.



