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-
NOi dung

= Tdéng quan vé CPU

= Biéu dién thong tin s6
o Khai niém thong tin s
o Biéu din ky tu
o Biéu dién sd nguyén
o Biéu dién sé thuc

= Logic sb
a Mach két hop
a B s6 hoc va logic
a Mach tuan ty
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ChiU'c nang may tinh

= Thwc thi chwong trinh, da dwoc xay dwng thdng qua tap cac
lénh cua CPU, lwu trong bé nhé

= Cac bwdc chinh khi thwce thi chwong trinh trong CPU
o Tai lénh tir bo nhe (fetch)
o Thwece thi [énh (execute)
a Lwu két qua (store)

Instructio Operan Operand
fetch fetch store
Multiple Multiple
operands results
Instructio nstructio Operand perand
address operation address ga:aaratlo address Interrupt Interrupt
calculatio decoding calculatio P calculatio Eheck
Instruction complete, Return for string lnterrupt
fetch next instruction or vector data
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-
Khai nieém thong tin

= Thong tin so: tri thirc vé mét trang thai trong s6 mét s6 hivu
han cac trang thai co thé co

= Lwong tir théng tin:
a 1 bit 1a dai lwong théng tin gan véi tri thire cia mot trang thai trong sb
hal.
= 1 bitthéng tin : dwoc biéu dién béi s6 nhj phan 0,1
= N bits = 2" trang thai khac nhau

o Lwong théng tin chira trong tri thire clia mot trang thai trong sO N 14 |
=[log,N |

a D0 1én thédng tin ma may tinh ¢ thé thao tac: 8, 16, 32, 64 bits
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A={a; ...,a,}

= a :kytwcuaA

® a,a,3,84: tr cua A
= |A|: co s ma hoa

= MAa hod | : gan mdi phan t& cua | v&i mot tlr cia A

Tap cac thong tin
BO ky tuw
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e
Pac diem

= Du thtra: 1 phan t& dwoc gan véi nhiéu tr (ma)
a Duw thtra: SO dién thoai cb dinh
a Khéng dw thira: SO chirng minh thw

= DO dai:
a Thay dbi: tin hi@u morse
a Cb dinh: sb dién thoai di ddng

= V@i bd ma dd dai cb dinh n, co s6 ma hoa b:
a Co thé biéu dién dwoc b" phan t&r va
o Co b"l cach ma hoa khac nhau
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Mot vai bo ma

= Biéu dién sb6:
a Can phan biét sb va cach thé hién sb.
a Thé hién mét s6 1a mdt cach ma hoa
o V&icosbb,taco

n

i

3,8, .48, = » & xb
0

o Ma nhi phan: A={0,1}
= VD: 7= (111),
o Mahexa:A={0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F}
o Ma DCB (Decimal Coded Binary): Méi chir s6 dwo'c ma hoa nhi phan

bang 4 bits:

0 : 0000 10 : 0001 0000
1:0001 25:0010 0101
2 : 0010
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I N

Chuyén co so

= Twcosdbvé 10
a a,a,_q...a,8, v&i co sd b (ky hiéu a,a,_,...a,a,,) :
a,xb"+a _,xb"+. . . +a, xb+a,
a Phan phan:
a, xb1+a,xb?+...+a,xb™m
= Trcosd10vécosdb
a Ala so nguyén:
Ag=a,xb"+a _,xb" "+, . +a xb+a,
=((...(a,xb+a,_)xb+..)xb+a)xb+a,
v&i a, la phan dw ctia phép chia ctia A vé&i co sO b
a A la phan phan
Ap=a, xb'+a,xb?+...+a,xb™
=(a,+ @, + (... +(a_ +a xb b )b )b )b
v&i a, la phan nguyén ctia phép nhan A vai b
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Nguyen ly chuyen

= Phan nguyén: 251012 =125 du 1
12,,/2 = 6,, du 0

6,2 = 3,0 duw O

310/2 =1, duv 1

1,2 = 0,, dur 1

Vay

25, = 11001,

= Phanphan: = 98195 x2 = 15625, phan nguyén 1
o Nhan lién tiép voi co s6 _ A A
Sir d 3 . 0,5625,,x2=1,125,, phan nguyén 1
7SRNG PRENEEN 0,125, x 2 = 0,25, phan nguyén 0
0,25,5 x 2 = 0,5,5 phan nguyen 0
0,55 X 2 = 1,, phan nguyén 1
Vay
0,78125,, = 0,11001,

a Chia lién tiép v&i co sb
a S& dung phan dw
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-
Bieu dien ky tu

= ASCII (American Standard Code for Information
Interchange) : str dung 1 byte dé ma hoa ky tw
a AINSI: 7 bits
= A4l
= 9:39,
a 1SO-8859: 8 bits dé biéu dién nhirng ky tw c6 dau (E : CA,)

= Unicode:
o Biéu dién 1 ky tw thdng qua 2 bytes
a Puwoc sl dung dé biéu dién nhirng ky tw khéng phai latin
0 ~UCS (ISO 10646)
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Biéu dién sO0 nguyén
= SO tw nhién: st dung co sb 2 dé biéu dién

a Vé&in bits, ta c6 thé biéu dién dwoc nhivng sb tw nhién N trong
khoang [0, 2"-1]

= SO nguyén:
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-
Bieu dien sO hguyen

= Dau va gia tri tuyét doi : voi n bits Vi 3 bits: [-3,3]
o Dau: bit phai nhat (0 : dwong, 1 : am) 000 O
a Gia tri tuyét doi: n - 1 bits 001 1
o Khodang gia tri biéu dién: [-2"1 + 1, 271 - 1] 010 b-2
= BU 1: v&i n bits Y4 3 bitg: [-3.3]
a Pao bit cla gia tri tuyét doi %88 %
o x|+ (=[x]) = 20 - 1 Y81 3 bitkt [-4,3]
a Khoang gia tri biéu dién: [-2n~1 + 1,271 — 1] gg %
= Bu 2: vOi n bits .
\ 608 P
o Bul+1 _
_on 6t 7
o x|+ (=[x]) =2 168 _2{
a Khodéng gié trj biéu dién: [-2n-1,2n-1 - 1 _
g gia tri [ ] 1 9
110 -2
111 -1
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-
Bieu dien sO hguyen

= Du: vOi n bits

o Thém gia tri dw V&i 3 bits, dw 22=4: [-4,3]
a Thuong dw duwoc lay = 271, va —|x| = 000 -4
n-1 — 001 -3
201 = x|
Kh > « 5 t . b.,’\ d,';\' . _2n_1 2n_1 _ 1 010 -2
0 oang gia tri bieu dién: [ , ] 011 1

a X < 0 co thé biéu dién dwoc néu x > gia 100 O
tri dw 101 1
110 2

111 3
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Bieu dien s0 thuc

= M6t sb thirc +m x be dwoc biéu dién bdi:
o Dau+
a Phan dinh trim
a Phanmiie
o Coséb
= c6 vo sO cach biéu dién cé thé cé vai mot so thuc
= Chuan hoa: chi dung mdt chir s khac 0 trwdc dau phay
= Kho khan:
a Gidi han s chi s6 ma may tinh co thé x& Iy dwoc = lam tron
a Tiéu chuan chinh xac (cach l1am tron), x& ly sé qua I&n/qua nhd
a VD: IEEE 754 xuat hién 1977 nhwng dén 1985 méi dwoc cong nhan
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Chuan IEEE754

= Chuan don: ; : ”

0 e e [-127, 128] S E (mQ) f (dinh tri)
= Chuan kép:
0 e=E, - 1023 1 11 52
o e e [-1023, 1024] S E (ma) f (dinh tri)
= Gia tri biéu dién
e f Gia tri
Chuén €in< € < €1y f (-1)sx 1,f x 2¢
Khoéng chuan e=e., #0 (-1)sx 0,f x 2¢
Zero € =€y 0 (-1)°x 0
Vo cung € = €ax 0 (-1)Sx o0
NaN € = €/ ax #0 NaN

http://en.wikipedia.org/wiki/IEEE _floating-point_standard
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Dal sO Boole

Mot tap E

Hai phan tlr dac biét cta E : 0 va 1

Hai phép toan nhi nguyén trén E : + va..
Mot phép toan don nguyén trén E : -

= Dé xuat bdi Georges Boole (1815-1864) v&i :
a
a
a
a

= Tiendé:choab e E

o Giao hoan: a+b = b+a ab = ba

o Két hop: (a+b)+c = a+(b+c) (ab)c = a(bc)

a Phan phdi: a(b+c) = ab+ac a+(bc) = (a+b)(a+c)
o Phan tl trung hoa: a+0=a al=a

0 BU: a+ad=1 ad =0
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-
Dal sO Boole

= Dinh ly:
o Duw thwa: ata=a aa=a
a Phantl hap thu: a+1=1 a0d=0
a Hap thu: at+ab = a a(a+b) = a
o De Morgan: a+b=ab ab=a+b

= Chtng minh:
o aa=—aat0O=aat+taa=a(@a+ta)=al=a
a+a = (a+a)(ata) = (aa+taa)+(aataa) =aa + aa = ata=a
atl=-a+at+ta=a+a=1
a0=aaa=aa=0
a+tab=a(1+b)=a1=1
a(atb)=aa+ab=a+ab=a

o O O O O
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N'm I

Pai s0 Boole toi thieu

={0,1} va ta co:

= E
u
d
d
o .:“va’ (giao)

o —: “Not” (phu dinh)
= Bang chan ly: miéu ta mét phép toan logic

a |a a b | atb a b | ab a b | a®b
0 |1 0O O 0 O O 0 0 0 0
1 1|0 0O 1 1 0O 1 o) 0 1 1
1 O 1 1 O 0 1 0) 1
1 1 1 1 1 1 1 1 0
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Ham boolean

= Ham nhi phan cla cac bién
nhi phan : {0,1}" = {0,1}

= Thé hién:
o Bangchanly
a Biéu th&rc boolean

= Chuyén tr bang chan ly
sang biéu thirc logic
a Tong nhan:

F(a,b,c) =abc+abc+abc
a Nhan tong:

F(a,b,c)=(a+b+c)(a+b+c)

(a+b+c)(a+b+c)a+b+c)

alb c|F(ab,c)
0O(0 O 0
0(0 1 0
O(1 O 0
0|1 1 1
110 O 0
110 1 1
111 O 1
111 1 0
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Don gian hoa biéu thdc boolean

=S¥ dung cac tién dé va dinh ly trong dai s6 Bool
0 Vidu: 7 _'ABC + ABC + ABC + ABC
= (ABC + ABC) + (ABC + ABC) + (ABC + ABC)
=BC + AC + AB

o Yéu diém: Khé c6 thé khang dinh biéu thirc cudi cung la tdi wu nhat
hay chuwa

= S dung bang Karnaugh:

BCVA
00
01
11
10
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Mach logic

= Nhirng phép toan trong dai s6 Boole dwoc thyc hién thong
qua cac mach logics co ban, dwoc goi la cac cong logics
= Cdng logics co ban

AN NOT
x’ff \
-

— ) AND

) )— OR
- NAND

—\ N NOR
Ny XOR
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Transistor Gates

AND OR NAND NOR NOR

- +6Y
* ZNz2Z22 LGy +6¥
2N2222 typ.
typ. A 4.7k
A L -
10K ZN2222 Out 3"2222 ) N
typ. up- L Qut +6Y
10K A A 2N2222 < 4 9k
10K tup-
B B —~ Out
Out
Out —o 10K
B
4.7K B .
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Mach logic

= Cobng 3 trang thai

C A Y
1 0

1 1 1
0 XA 'I\!reo
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-
Mach logic

= NAND va NOR
a Day du: cho phép xay dwng dwoc bat ky ham boolean
a Dé san xuat
= La thanh phan co ban cla hau hét cac mach in trong cac may tinh
hién nay
= Biéu thrc boolean:
a Cé thé dwoc thwe hién thédng qua cac cdng logic co ban
o Vidu:

a+bc
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Mach logic to hap

= Mach c6 dau ra biéu dién biéu thirc logic clia cac bién dau
vao

= B6 giai ma:
a cho phép gwi tin hiéu dén mét dwdng ra chon trwdc
o n dwdng vao, 2" dwdng ra

g

N
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Mach logic to hgp...

= Vidu: bb giai ma n=2

v
ek
o
N
N
ek
N
g
0
(o

OO O V| P
OO O = OlF
O~ O Olr

YT

sO
s
s2
s3
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Mach logic to hgp...

= Bo don kénh: chon mét tlr nhiéu dau vao
a 2" dau vao
o ndwong chon —
a 1daura
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Mach logic to hgp...

= VD: n=2
clcO0 e3 e2 el el

Y'Y

€3 €9 €1 €| C

[
0

—_

P
A

I
I
&
I
= = O O

= O = O

URURURY
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ALU (Arithmetic & Logic Unit)

= B0 ban cong 1-bit: X [ Y S R
0 S=X®Dy 0 0 0 0
2 R=xy 0o |1 1 0
1 |0 1 0
1 |1 0 1

2y

out

= B cdng 1-bit day du:
J Rout = Xy + Rin(x + y)

Rlkr|Rr|r|lo|lo|o|o

~rlo|lo]lr | |Oo|O
Rr|lo|r|o]lr|o|r|O
Rlo|lo|r|lo|r |k |oO
Rlk|Rr|Oo]lr|Oo|lo|oO
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ALU...

B6 cong 1-bit day du
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———
ALU...

= BO cong n-bits: ghép ndi n bd cong day du 1-bit

Y3 X3 Yo % Y10 Yo X0
— 4+ + + +
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ALU...

= BO trir n-bits: str dung bd cbng n-bits
O X—-y=x+y+1
Y3 € Y2 € Y1 € Yo €
<L
83
Iy
-— +
C=0: Céng N
C=1: Truv ’
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=
ALU... )

= ALU: 3 phan ti co ban: ADD, AND va NOT

= ALU 1-bit: o
T '_::I— Zand
1 '— c add
= Lwa chon 1 dau ra cho ALU 1-bit
¢ Zinp Ziapp | 2L iy -
0 0 0 |0 Y
0 0 l 0 | ™ cand —
0 1 0 |1 —1 ) —
0 1 1 |1 —
1 0 0 |0 1 L2 B
1 0 1 |1 —
11 0 |0
11 1 |1
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———
ALU...

= ALU n-bits: két hop n ALU 1-bit

X 7

7

2
:
Y /A7

€1 Cp
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-
Mach tuan tu

= Mach két hop:
o Khdng thé hién dwoc khai niém thoi gian
o Khong thé hién dwoc khai niém nho
= Mach tuan tw: dau ra phu thudc
a Trang thai ctia cac bién vao
a Trang thai trudrc d6 ca mot vai dau ra
= Mach tuan tw bao gom:
o Pauvao
o PauraO
o Trang thai trong S
va dwoc dinh nghia b&i ham O = f(1,S) xac dinh dau ra méi
S’ = g(l,S) chi trang thai maoi
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Rang buoc veé thai gian

2 Can phai uéc lwgng thoi gian chuyén doi qua moi thanh
phan va cam truyén két qua cho thanh phan ké tiép khi tinh

toan chwa xong = rao chan = xung ddng ho

0 O 1 0 1 1 1 0
t=0 t=0 t=0 t=0
V3| 83 Ya| X2 Yi| % Yo | %o
I, r, r, I,
— 4 + + +

=8| S, t=6|8S, t4|8 t2|§,
| 0 0 |
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Rang buoc veé thai gian...

= Tac vu mot thanh phén phai dwoc hoan thanh trong mét chu

Ky
0 0 1 0 1 1 1 0
t=0 t=0 t=0 t=0
Y3 83 Ya| %2 Yi| % Yo | %o
I, r, r, I,
— 4 + + +
=8| S, =6| S, =4 S, 2| S,
1 0 0 1
1 L 10k 10 L 1L
' I I L T
=8 1 0 0 ! clock
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-
Khai niém nhd

= Tac vu mét thanh phan ¢ thé kéo dai toi da 1 cycle => phai
lwu lai gia tri dau vao trong 1 cycle

= Dau ra cta 1 thanh phan & dau vao cda thanh phan ké tiép
=> can phai lwu lai gia tri dau ra

> Khi xung clock c=1: mé rao chan(barrier), cho qua dau ra Z
théng tin hién c6 & dau vao X

> Khi c=0: dong rao chan, cung cap dau ra théng tin trwdc do

Ct) X Z) | Z(+é1)

0 0 0] 0 I

0 0 1| 1 T

0 1 0] 0 — |

0 1 1 1 e -
I 0 0 0 o1 | At+AY
1 0 | 0 r—

1 | 0 1

1 1 1 ] CXZ(t)
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Mach tuan tu : Mach lat

= Latch SR: 2 tin hiéu diéu khién S (Set) va R (Reset)

R S Qi Qiva :
0 0 X X
0 1 X 1
1 0 X 0
1 1 X | Cam :
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Mach l1at theo xung dong ho

R

Clock _—T
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Mach Iat...

= Latch D: St dung 1 tin hiéu diéu khién D (delay)

D Q D
0 =D=0
1 =D=1

= Latch D hoat ddng theo xung nhip déng hd

C|! D | SR Q..
- Q i
ololo1 Q.
ol 1110 Q. D
1 1
0ol|o 0 . ‘
111110 1
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Mach tuan tu

= Thanh ghi: lwu mét tr nhé
Data lines
Dﬁ\ 1217 D_]\h D’_IS D_L-; !)JB D2 DI

s ok |1 4] __l: Q»_ [ 1 ol Us o -*s—q J o_'.. S Q-
—-411 | ﬁR ( ~ R WR } JR { R [A ~R | JR ‘
o | | i !

- " | ' 4 l - b i

Resel
lines

S L A A A
clata
strobe ’ ] N ' ‘ " l | ~ ‘ Y .t

DO8 107 1206 5 D4 D03 D2 D01

Output lines
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e
Tham khao thém

= Tran — overflow

= Lam tron — roundness
= Parity bit

= Mach nhan

= Mach chia
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Tong két
= Biéu dién thong tin so: ky tw, s6 nguyén (dau, bu-1, bu-2,
dw), s6 thwec (IEEE-754 don, kep)

= Dai s0 Bool va pho &*ng dung trong viéc thiét ké cac mach
logic sO to hop va tuan tw

a Toi wu hod biéu thire logic (st dung tién dé/dinh ly, str dung bang
karnaugh)

a Mach logic t6 hop dién hinh: bd gidi ma, bd don kénh, bd cdng 1-
bit/n-bit, ALU 1-bit/n-bit.

o Mach tuan ty: mach lat RS, latch D, register, ...
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