KIEN TRUC MAY TiNH
(Computer architecture)

Editor: Tr an Son Hai

This slide is heavily reference to UIT slides
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KIEN TRUC MAY TiNH
(Computer architecture)

NoOI dung mon hoc
« Nguyén ly 6 chirc va lam véc aia may tinh
e Cac [ phan aor ban ada ndt may tinh
e Cac khai nm oo ban vé mach ©
« Nhirng mach 9 logic co ban
 B6O nhd

eBO X ly...
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Muc dich mon hoc

* Hiéu biét co ban vé may tinh

« Nam bat cac phan tao nén may tinh

« Céch nap rap mot may tinh dé ban

« Nap hé diéu hanh va cac chwong trinh
trng dung

« Nang cap va bao hanh may tinh
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Chwong | : Giol thiéu

Chwong Il : Mach Sé

Chwong Il : Nhirng mach logic s6 co’ ban
Chwong 4 : Thanh Ghi & BO Nh¢
Chwong 5 : Biéu Dién D@ Liéu

Chwong 6 : Vi Tac Vu

Chuwong 7 : T6 Chirc May Tinh

Chuwong 8 : Qui Trinh Thuc Hién Lénh
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Chuong | : Giol thiéu

Muc dich - nam bat cg ban vé:

1.Lich st phéat trién cla may tinh
2. Cac bb phan co ban cua may tinh
- BO xr ly (CPU)
- Ban mach chinh (mainboard)
- O mém (FDD)
- O cirng (HDD)
-O CDvaDbDVD
- B6 nhd RAM
- Ban phim (keyboard)
- Chubt (mouse)
- Card man hinh (VGA Card)
- Man hinh (Monitor)
- Card mang (Network adapter)

- Modem
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Lich st phat trién may tinh

Thé hé zero —may tinh
ca hoc (1642-1945)

Nam 1642 Pascal phat minh ra may tifges S
dau tién Wi 2 phép tinh + va - '
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2. Nam 1672 Gotfrid vilgelm
Lejbnits ché tao ra may tinh @i
4 phép tinh ¢ ban (+ - * /)

3. 1834 Bebbidzh (Anh) — may
tinh c6 4 & phan: bd nhd, bd
tinh toan,thet bi nhap, thiét bi
xuat

4. 1936K. Zus Pwrc) may trén ¢
sO role (relay)

5. 1944 G. lken (M) — Mark |
- hang 5 &n,
- cao 2.4 m,
-dai 15 m,
- chira 800 knmday dién

L
R
=
_—
L1
e
=
R
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Thé hé I — bong den dién (1945-1955)

1. 1943 mdy tinh COLOSSUS (Anh)

Bongden chan

Alain Turing khong (2000)
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2. Dw an cle tao mayENIAC (Electronic Numerical
Integrator and Computedjroc BRL (Ballistics Research
Laboratory — Phong nghiérira dan dao quanddi M) bat
dau vao iam 1943 dung cho &t tinh toan chinh xac va
nhanh chéng caddmg  liéu dan dao cho trng loai vi khi
moi.

Céc thong $:
-18000 béngien chan khong
- nang ton 30 én

- Tiéu thy mét lugng dién ning vao khang 140kW va chém
mot dién tich xap xi 1393 m2 .

- 5000 phep @ng/ 1s
- b&c biét sir dung hé dém thap phan
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Bo nho

- 20 "bd tich Iiy",

- MGi bd c6 kha nang lwu gitr mét sO
thap phan c6 10 chir so.

-M6i chi¥ s6 dwoc thé hién bang mot
vong gom 10 dén chan khéng.

May ENIAC bat dau haat ddng vao thang 11/1945
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3. Nha toan bc Johnvon Neumann mdt cd van dia
dw an ENIAC,dua ra ngay 8/11/1945, trong 6t ban
dé xuat vé mét loai may tinh n®i co tén i
EDVAC (Electronic Discrete Variable Computer —
chira 2500dendién tr). May tinh nay cho phép
nhiéu thuat toan khac nhau coéhtuoc tién hanh
trong may tinh ma khongaa phai ndi day ki nhu
méay ENIAC.
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May EDVAC
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1952 ra doi IAS (Institute for Advanced Studies)
tai hoc vién nghién ctru cao cap Princeton, My.

— Bran vi —
luin Ly

- 56 hoc -
Bé Thiét bi
nha f + nhap
chinh it
> di FTth
iéu k hié n
- chuorng tri nh

Cau tric cla may IAS

1952 may tinh Von Neumann ra d&i — co’s¢’ cho
1kp@n truc may tinh hien@nsdiakbit 1,0). 16




Bé nho&

- 1000 vi tri lwu trv, goi la word

- 1 word = 40 bit.

- MGi s6 dwoc biéu dién bang 1 bit dau va
mot gia tri 39 bit.

-M6t word cd thé chira 2 chi thi 20 bit, voi
moi chi thi gdm modt méa thao tac 8 bit (op
code) dac ta thao tac sé duoc thwce hién va
mét dia chi 12 bit dinh hwéng dén mot word
trong b nh& (dia chi nay di tv 0 dén 999).
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U] 349
Bitdiu
(a) Dang thir cia mdt nvord d i iéu
Chi thi bén ti'i Chi thi bén phdi
- Bl
i 3 19 20 28 39

W
Ma Dia chi Mi Dia chi
thao tac thao tic

(b) Dangthi cia mét nord chi thi

1nsos  Cac dang th ﬁ'&%r@f@ldﬁhé’c@ﬁa méy IAS 18




Khéi cac nuéc XHCN

-1950 ai truong @ khi chinh xac va quangb (CNTT
bay gi¥): may tinh toarién o I&n dau tién raddi voi
muc dich gii quyét cac bai toan khoaok va kj thuat
phtrc tap. Nam 1967 cho radi thé hé cudi cung va
cling la may tinh thanh cong atciia Nga @i toc do
lén ©1 1 trieu phép tinh/ 1 giay.

- 1953 8 dai hoc toan, vén han lam — may Strela

- 1954 PC — Ural 1-16

Minsk, Kiev...
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Thé hé II — transistor (1955-1965)

Sw thay doi dau tién tronginh wec may tinhdién
t&r xuat hién khi co sr thay tré dén chan khong
bang dén ban dn. bén ban dn nhd hon, ré hon,

tda nhét it hon trong khian c6 thé duoc ¢ dung

theo cuing cach thc aladén chan khéngé tao nén

Nam 1947 -Bardeerr)n ay tinh

Brattain va Shockleycua
phong thi nghém Bell Labs
da phat minh ra transistor ve
daduoc giai Nobel \at ly

nam 1956.
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May IBM 7030 chira 150,000 transistor (1959)
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Trong thé hé nay roi tiéng nkat 1a 2 may:

PDP-1 aja DECla may tinh nid gon nhat thdi bay
gio. DEC (Digital Equipment Corporatiorgugoc thanh
lap vao ram 1957 va ang trong Am do cho ra d&i san
pham dau tién dia minh la PDP-1.

- 4 K word (1 word= 18 bit)
-chu ky 5 ms
- gid 120000%

valBM 7094,

- 32 K word (1 word = 16 bit)
- chu ky 2 ms
-gial treu USD
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Thé hé III — mach tich hop (1965-1980)

nam 1958 Jack Kilby va Robert Noyce da cho ra
doi mdt cong nghé maéi, cong nghé mach tich hop
(Integrated circuit — IC )
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May IBM System 36Q@uoc IBM dua ra vao am 1964
la ho may tinh cong ngBp dau tiendugc KAn xuat
mot cach co B hoach.

Pac biét khai ném ho may tinh bao gm cac may tinh
twong thich nhau 1a gt khai ném mdi va hét stre
thanh céng. N&r 6 ma ndt chuong trinhduoc viét
cho may nay gng £ dungduoc trén nlirtng may khac
cung o voi no.

Khéai niém nayda dwot dung chodén ngay nay.
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May DEC PDP-8

PDP-8da s¥ dung ndt cau tric @t phdo dung hién nay cho cac
may mini va vi tinh: au tracdudng truyén. Budng truyén
PDP-8,duoc goi la Omnibus, 6m 96dudng tin h&u riéng
biét, duorc I dung dé mang chugn tin hiéu diéu khién, dia
chi va dr liéu.

Eodwu khien = M1 El':'-ﬂhdfhl-ﬂh Meles (2 -4 Madule [

cooso e

[ Omnibus
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1975 may tinh céhan dau tién (Portable computer)
IBM 5100 raddi, tuy nhién may tinh naga khong @it
hai dug'c thanh cdng nao.

- Bang tw
- Nang 23 Kg
- 10000%

- Kha néng 1ap trinh trén
Basic

-Man hinh 16 dong, 64
Ky tw

- B6 nhéy <=64Kbyte

-1979 clrong trinh Sendmail rd®i b&i 1 sinh vién
DHTH California, Berkely university cho @i BSD
UNIX (Berkely Software Distribution)

Trwong DHSP TPH
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Thé hé IV — may tinh ca nhan (1980-?)

Sw xuat hién aia céng nghé VLSI (very large
scale integrated) cho phép trédtrban mach co
thé sdp £p hang tréu transistor. T day bat

dau ky nguyén éa may tinh ca nhan
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»1981 ra doi may IBM PC trén co so
CPU Intel 8088 va dung hé dieéu hanh
MS-DOS cua Microsoft.

- 1983 PC/XT

(Extended
Technology) voi HDD

IIIEII1I-.J:]j

10 MB hoéc 20 MB 5. Eﬁ;”
vOi gia chi c6 1995%
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Cac dong Intel

-1970 t CPU 4004 (4 bit) &a Intel
-trén 1 chipdau tién rado

1972 CPU Intel 8008 (8 bit)
- 1974 CPU 8080, 1978 CPU 8086 (16 bit)

- 1979 CPU 8088 (8 bit)

- 1981 may tinh IBM P@au tién radéi trén @ s CPU
Intel 8088 va B diéu hanh MS DOS

- 1982 CPU 80286 (16 bit)
185 CPU 80386 (32°Bitys'99:486, 93-Pentium... *




Cac bo str ly da 1o6i

1999 — CPU 2 16i kép dau tién ra doi (IBM Power4
cho may chu)

2001 — bat dau ban ra thi trwdng Power4

2002 — AMD va Intel cung thong bao vé viéc thanh
lap CPU da |6i cua minh.

2004 — CPU I6i kép cua Sun ra doi UltraSPARS IV
2005 — Powers

03/2005 — CPU Intel |61 kep x86 ra doi, AMD —
Opteron, Athlon 64X2

20-25/05/2005 — AMD bat dau ban Opteron 2xx,

26/05 Intel Pentium D, 31/05 AMD — ban Athlon
64 X2
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Execution B Execution
Core Core

MCH FSB

Presler 65nm
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Yonah Dual Core

Yonah pual Core
"rﬁ' | 2m8 shared

@J GETHH

Yes
' pea478 or BEA
| | §3nm
It E 151 § million

12 Cache

{88 —

e p—

2-MB Li_é Cache :; | Exgute Disabie Bit

- Sockel ot
Process technology

MCHFSE Transistors
1m;:he.:mﬂté_ih_'?ﬂ; Launch 01°06
0ne piece of siicon ——
WD sxecution Cores
Brie shared 2MB L2 cache WEW

Ing shared bus NE
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e Trinh bay vé cac thé hé may tinh (thoi
gian va cdng nghé st dung)?




Mét trong nhi*ng siéu may tinh hang dau
cua thé gidi
(8192 CPU, 7,3 Tfops)

ASCI| White

~ Lawrence Livermore National Laboratory

K& hoach aja IBM: supercomputer Blue Gene/Biv
128 day, 130 ngan CPU, 360 Tfops, 26&uruSD.
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Cac b6 phan co ban cua may tinh
1. B6 x& Iy (CPU)

B vi xtr ly CPU (central
processing unit) la cot [0i ciia mot
may vi tinh

CPU 8 bit, 16 bit, 32 bit, 64 bit

Cong ty san xuat CPU — Intel,
AMD, Cyrix, IBM, HP...
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BO phan chinh: Microprocessor

Central Processing Unit - CPU

Control
Block
ALU /O /divices
. Malin . .
Registers Disk Printer
memory
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Vi DU: P4 2.8Ghz (511)/Socket 775/ Bus 533/

1024K/ Prescott CPU

- P4 - CPU Pentium 4, 2.8 Ghz6ddd xung dong hd cha vi xi»
ly, 511 - ctat lwong va i thé ctia con CPU trong toamlxac gn
phadm thuwc cung dong.

- Socket 775, dloai khe &Gm dia CPU.
- Bus 533, chtdc dd "16i" cuadudng giao tép gitka CPU va
mainboard.

- 1024K, chbd nhé dém ada vi xr ly. Bay la vung clra
thong tin tuéc khidua vao cho vi w ly trung tam (CPU) thao tac.

- Prescott chinh la tén@hdong vi X ly cua Intel. Dong vi xv
ly nay c6 kia niang xt Iy video siéu @t nhat trong cac dong vi
X ly cung cong ngé cua Intel. Tuy nhién, day ladong CPU
twong doi néng, e dd xung dong 1o tdi dadat 3.8 Ghz.
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2. Ban mach chinh (mainboard)
- Ban mach chinh ch’adung nkirng linh kién dién tr va
nhirng chi tét quan tong ntat cia ndt may tinh cahan nhu:
bd vi xr ly CPU (central processing unit)e ithong bus va cac
vi mach 1 tro. Ban mach chinh lnoi Iuu trlk cacdudng roi
gitra cac vi nach, dac biét la hé théng bus.
-Chuén AT, ATX

- C4c laai Socket: 478, 775, 939. &

11/13/08 Trwong DPHSP TPHCM
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VI DU:

Mainboard :ASUS Intel 915GV P5GL-
MX, Socket 775/ s/p 3.8Ghz/ Bus 800/
Sound& Vga, Lan onboard/PCI
Express 16X/ Dual 4DDR400/ 3 PCI/ 4

SATA/ 8 USB 2.0.
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> O mém (FDD)

0 dia mém bao gém phan co khi va phan dién tr di€u
khién dong co cling nhu bo phan doc/ghi va giai ma.
0 dia phai dam bao tdc do quay chinh xac (300 hoic
360 vong/phiit véi sai sO6 1 dén 2%). N6 con can co
kha n "ng dinh vi dau tir chinh xac(vai micro met)
trong thoi gian rat ngan (vai miligiay).
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CoO 2 laai dia mém: 5,25 inch va 3,5 inch.4&hai déu c6
thé tich hop mat d6 ghi thap (Low Density - LD), hac

cao (High Density - HD).

Piic tinh LD 5,25 HD 5,25 | LD 3,5 HD 3,5
Kinh thuedc 5,25 5,25 3,5 3,5
Dung krong 360Kbyte | 1,2 MB | 720 Kbyte| 1,44MB
S6 duong 40 80 80 80
S6 sector trong 1 dudng 9 15 9 18
S6 dau doc 2 2 2 2
S6 vong quay/ 1 phat 300 300 300 300
Téc do truyén di liéu Kbit/s 250 500 250 500

Nhirng thdng sb chinh cta 4 loai dia mém
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> O clrng (HDD) o, ,
Nguyén tac hoat dong cua

dia crng hoan toan twong
tw dia mém. Diém khac
nhau can ban la dia crng co
dung lwong lwu trir I&n hon
nhiéu so véi dia mém.

" . e

",
=

bl |
™ "
g

Céac thdéng so chinh:
-Toc dd quay

- dung luvong

- tdc dd doc/ghi
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Pia arng duoc lam tr vat liéu rén arng nhr
nhom, thy tinh hay @m. L&p vat liéu nén duoc
phd mdt 1&p tiép xtc bam (nickel) phia trép
tiép xac bam la mangwluu trly div liéu (Cobalt).
Bé mat trén cungiuoc phi mot [&p chdng ma sat
(graphit hay saphia).

Thei gian truy nhap dworc phan laal nhw sau:
- Cham: t > 40ms,
- Trung binh: 28ms <t < 40ms.
- Nhanh: 18ms <t <28ms.
- Cwc nhanh: t < 18ms.
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Platters

Tracks

Sectors

AN @Eﬁ /

—
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Vi du cac thong so chinh ctia HDD

11/13/08

Seagate STI40IN
Characteristics Elite-2 SCSI Drive
[nsk diameter {(inches) 325
Formatted data capacity (GB) 28
Cylinders 2627
Tracks per cvhinder 21
Sectors per track = 00
Byvtes per sector 312
[Lotation speed (KPM) 3400
Average seek 1in ms | 1.0
(random cyhnder to cvhinder)
Simimum seek i ms 1.7
Maximum seek in ms 223
Data transter rate in MddongdHsP TPHCM = 4.0
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» O CD, CDR/W, DVD va DVD R/W

Thong tin droc lru trilr trén dia quang dé&i dang thay
ddi tinh chat quang trén & mat dia. Tinh clat nay
duoc phat hén qua clt lugng phan xa mot tia sang
cla k& mat dia. Tia sang nay tlrng 1a ot tia
LASER Wi buéc séng 6 dinh (790nmién 850nm).
Bé mat dia duoc thayddi khi ghi dé c6 thé phan xa
tia laser 6t hadc kém.

e CD-ROM (compact disk read only memory):
o CD-R(RECORDABLE COMPACT DISK)

e CD-WR (writeable/readable compact disk)
e DVD (Digital versatile disc) va DVD R/W
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BO nhé& RAM -
DRAM, SDRAM,
DDR SDRAM...

- sirc chira

- toc do truy cap

- interface

Ban phim (keyboard)

- Thong dung nhat |a cac loai MF 101,
MF102

- Céc cbng ban phim: COM, PS/2, USB

11/13/08 Trwong BPHSP TPHCM
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Chudt (mouse)

Co 3 laai chubt: co, quang vao quang
Dung cac éng: LPT, COM, PS/2, IR, USB

=T

-‘-.‘N..H‘h _._ - ;
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Card man hinh (VGA Card)

Nam | Chuéan |y nghia Kich thwdc | S6 mau
640 x 200 KNhon
1981 | CGA | Colour Graphics Adaptor 160%x200 |70 0
1984 | EGA Enhanced Graphics Adaptor 640 x 350 64
VGA | Video Graphics Array 640 x 480 262144
320 x 200 256
1987 | XGA Extended Graphics Array 800 x 600 16.7 triéu
1024x768 65536
1990 | SXGA | Super Extended Graphics Array| 1280x 1024 | 65,536
UXGA | Ultra XGA 1600 x 1200 | 65,536
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Man hinh (Monitor)

N tla amc (cathode ray tube),

h tinh tB 16ng (liquid crystal display),
n plasma (plasma display),

N cOng nghmaol.

Pd phan gai - kich thede chi tiét nhd nhat vado dugc dia nt

thiét bi hién thi.

mat do diém anh - © diém anh trén ndt don vi chiéu dai (dpi -
dot per inch). © phan gai duoc phan lai nhu sau:
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Trwong BPHSP TPHCM 52




Kich thewdt man hinhthudng la 640x480, 800x600 hay
1024x768. Kich thé'c diém anh can duoc thiét ke dé ty
|é chiéu ngang va cl@u doc ala man hinh la 4:3.

Mot mau at ky co thé biéu dién quaba mau a ban: dé,
xanh luc, xanh nréc bién tuy theo dd ddm nhat (gray
scale). B sau mau (color depth) 1& snau cé tié hién th
duoc cho ndt diém anh. Tuwy theo $ bit duoc dingdé
hién thi mau ta phan i man hinh theo Bu nhr sau:
Pen tidng 1 bit (2 mau),

Mau CGA 4 bit (16 mau),

Mau gi (pseudo color) 8 bit (256 mau),

Mau (high color) 16 bit,

Mau that (true color) 24 bit

Mau siéu that (highest color) 32 bit
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Card mang
(Network adapter)

Dung dé két ndi 1 may tinh
vao 1 mang LAN

Modem
K&t ndi may tinh i Internet
thong quatuong daydién thaai
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Cau hoi on tap

e Liét ké cac thiét bi
— Nhap?
— Xuat?
— X0 ly?
— Lwu trir?

 Ban hdy dé xuat mot cau hinh may
tinh tdi wu véi so tién 1000USD (vé
nha).




Chuong Il :

Pai Cuong

- Mach tich hgp

- Chip

- Cach dong goi chip
- Mdc tich hgp

- Cong nghé mach

Cong Luan Ly
Pai SO Bun (Boolean)

Ban D6 Karnaugh

Mach S6




2.1. DPal Cuong

e Mach $ 1& mach dién t&r hoat dong ¢ hai
muc cao va thp. Thaeong bieu dién trang thai
cao la 1, tang thai thip la O.

Mach Tich hop

e C4c linh kén dién tir dugc gan trén cling
mot ban mach va roi vai nhau théng qua cac
duong khac dan tin hiéu trén n mach nay.
Cac mach nay ngay cang thu BHai goi |a
mach tich lop — Integrated circuit (IC)




|IC duoc chia thanh cac o duosi day
tuy thuoc vao 9 lvong ®ng trén no

& Mach SSI (c& nhd): 1-10 cong

& Mach MSI (trung binh): 10-100 cbng
& Mach LSI (c& 1&n): 100-100.000 cong
& Mach VLSI (rat I&n): > 100.000 cong




Mot sO vi mach SSI

7408
Vcc 4B 4A 4Y 3B 3A 3Y

1411312 11] 1ol 9] [8
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CHIP

Cac IC dwoc nén lai va dong goi vao trong 1 vo boc
bang gbm (Ceramic), hoac chat déo c6 cac chan ra
ngoai goi la CHIP.




Céac kiéu déng goi CHIP

e Dual Inline Package

(DIP)

* Pin Grid Array (PGA)

e Plastic Quad Flat

Pack

L .. - ; H
A, N .F-u.' 'l.F'llF-q'. .'lr'lr e




Murc tich hop

- 1a kha nang chra va gp xép cac ong trén cung rét chip

- Mach tich lop cd nhé (Small Scale Intergrate - SSI):
1-10 ®ng

- Mach tich lop ¢ trung binh (Medium SI - MSI):
10 - 100 éng
- Mach tich lp o3 16n (LSI): 100 — 100.0004ang

- Mach tich lp &3 cuc 16n (VLSI): > 100.000 éng va
gigi han trén hén tai 1a tir 1 dén 2 triéu transistor.




Céc ho 16N trong cdng nghé san xuat mach

/\

Ludng arc - bipolar Chit ban din oxit kim loai

- MOS (Metal-oxide
-Mach TTL (Transistor- semiconductor)

Transistor Logic)

- PMOS p-chanel MOS
- Mach logic ghép cuc
phat ECL (Emitter- - NMOS n-chanel MOS

Cuopled Logic) - CMOS Complementary
MOS




2.2. Cong luan Iy

Mach s 1& mach trongdé chi hién dién hai gia
tri logic. Theong tin héu gitta O va 1 voli@ai
dién cho $ nhi phan 0 va tin Ku gitta 2 va 5
volt — nh phan 1.

Cong —  s¢ phan cing, tr d6 ché tao ra mpi
may tinh $

Goi la cong luan Iy vi n6 cho Kt qua Iy luan caa dai s6 logic
nhu néu A dung va Bdaung thi Cdung (dng A AND B = C)




BO chuyén ddi transistor — cdng
(gate): Cuc gop (collector), cuc
nén (base), cuc phat (emitter)

a)

+Vece

Cuc gop

Vout

Vin

Cuc nén Curc phat

Cong NAND
b)

+Vee

Vout

10




Cac cong cd ban cua logic s

AND A o——
OR Bo—

Inveter

NAND

NOR

XOR (exclusive-OR)
NXOR

Hay lap bang chan tri cho
cac cong con lai?

e

= | O|—=|O |
= OO |0 | X

AND




OR NOR

St I

NAND

<

:}_Dx

Ao—
Bo—

X

0
0

B
0

1
0

A
0

X
0

12

A X
B
XOR

B
0

1
0

X
1
0

0

X

1

1

B
0

0

A
0

NOT (Inverter)

A




2.3. Pai sO Bun (Boolean
Algebra)

- Pai s6 Booleanduoc lay theo tén ngoi kham
pha ra nd, nha toamh ngroi Anh George
Boole.

- Dai s6 Boolean la mémtai s6 trongdo bién va
ham chico the lay gida ti O va 1.

- Pai s6 boolean con gi la dai s6 chuyén mach
(switching algebra)




Pai s0 Bun (Boolean Algebra)

Tén Dang AND Dang OR
Pinh luat thong nhat | 1A = A 0+A=A
binh luat khong OA=0 1+ A=1
binh luat Idempotent AA = A A+A=A
binh ludt nghichdao | AA =0 A+ A =1
binh luat giao hoan | AB = BA A+B=B+A

Pinh luat két hop

(AB)C = A(BC)

(A+B)+C = A + (B+C)

Pinh luit phan 1

A+BC=(A+B)A+C)

A(B+C)=AB + AC

Pinh luat hap thu

A(A + B) = A

A+AB=A

binh luat De Morgan

B=A+B

A+B=AB




g duong

Mach tucon

A(B + C)

AB + AC

.B+C

B+C | AiB+C)

A

C

AB

Ac]

AB | AC 1 AB + AC

C

B._-T_-

(b)

(a)

LD




Mach tucng ducng

Hai cong thl'c sau day co
tueng duong khong?

F=ab+bc+cd
G=a(b+c)+dc

RUt gon cong thuc
sau: F=(d Or e)
And (Not e)

Cho cong thuc f= (A
XOR B) NOR (A And C).
Lap bang chan tri va vé
sd do mach cua cong
thirc trén.




2.4. Ban do Karnaugh

0| 0 |1
3

a) Ban do 2 bién

BC
AN 00 01 11 10

00| 1|3 ]| 2

1,4 | 5|7 ] 6

b) Ban do 3 bién

CD
ABN_ 00 01 11 10

00| 0 | 1] 3| 2

011 4 | 5| 7| 6

11112 |13 |15 | 14

10 8 | 9 |11 |10

c) Ban do 4 bién




Cau hoi on tap

Vé hinh cac cong AND, OR, XOR, NOT,
NAND, NOR va lap bang chan tri cua
chung?

Hay vé mach dung cdng NAND thay
cho cdng NOT va AND.

Hay vé s mach cua cong thuc sau:
f= AB + BC

Hay vé mach dung cdng NAND va NOR
thay cho tat ca cac cong khac.




Chuong llI:
Nhirng mach logic s6 co ban

3.1. Mach két hop (Combinational
circuit)

3.2.Mach Giai Ma & Ma Héa

3.3.Mach Tuan Tu




3.1. Mach két hgp (td hap)

(Combinational circuit)
1. Dinh nghia
Mach két hop I1a t hop cac éng luan Iy két noi véi
nhau to thanh nét ban mach c6 chung rit tap
cac ngo vao va ra.

n input
variables

m output

Combinational .
variables

clrcult

Luoc do khoi mach ket hop




2. Cac budc thiet ké mach két hgp

1. Lap bang chan tri xac dinh moi quan hé
gilra nhap va xuat

2. Dua vao bang chan tri, xac dinh ham cho
tu'ng ngo ra

3. Dung dai soO boolean hoac ban do
Karnaugh dé don gian cac ham ngd ra

4. Vé so do mach theo cac ham da dan gian




3. Mach cong (adder)
a) bo nua cong (half adder)

Céng Exclusive OR

Sum| Carry
. » A A
| {1 O | Sum
_ B :

w|lajo]lo|»

= Ol a|loolmw

o|lalalo

0
o
1

Carry

Bang chan tri va mach cho bo nura cong




b) Mach cong day du (full adder)

A | B | Carry | Sum | Carry
in out
0/0] 0 0] O
0/0] 1 1] 0
0/1] 0 1] 0
0Oj1, 101
110 01| 0
110/ 1 0 1
1110 0 1
111 1|1 1




c) Mach tru mot bit

L3p bang chan tri va vé so dd mach dé thiét k& mach trur
bit a — bit b cho két qua bit hiéu h va bit nhé n?




4. BO don
kénh
(Multiplexer)
8 dau vao

v KﬁUUKﬁ v
[ j I




3.2.Mach Giai Ma & Ma Hoa

1. Mach giai ma 3-8

A | B| C DOD1 D2 D3 D4 D5 D6|D7




So d6 mach giai ma 3-8

Y'Y

olilleufeht




U4

AO INV

2. Mach giai ma dung cong NAND

Ui10

:

DO | £ | a1| A0 | DO

U4

Al

NAND3
Uil

D1

D1

¢

NAND3

vz

INV

Uiz

D2

¢

NAND3

R O O | 0|0
X || |O|O
X | P |O|FL,|O
Rl |O

D3

)

R lR|P|O|F

R |R[O|FR|F

Rl O|R|Fk|F

NAND3

Mach giai ma 2-4 \6i cong NAND




3. MG rong mach giéi ma
Trong teong hop can mach giai ma voi kich co lon

taco tré ghép 2 hay niéu mach nhd hon lai dé duoc
mach cn thiét

A, .
20 2X4 D
A, . N decoder —Df E |A1|AQ|DO|D1|D2|D3
Ay —{ > . —BZ 1lolol1]lo]o]o
3
110120111010
202X4—D41100010
21decoder_DS 111111 0lo0lol1
E Ds O| x| x| 0]|0|O0]|O
D7




4.Mach ma hoa
Thu hién tac vu nguoc lai véi mach giai ma Machméahoaco
2" (haac it hon) ngdnhap van ngdxuat.
Vi du mach mahoa bat phansangnhi phan
(8->2)

D7

O
(o)
O
N
O
D
O
oy
O
N
O
=t
O
o
=
N
>
=
=)

R OO0 0|0 |0
ONRr OO 0|00 | O
OIO0Orr OO0 |0O0 | O
OO0 OO0 |O
O|l0o|l0ojl0OoOr|O|lO|O
OO0/ 0O 0O+ |O|O
OO0 OO0 O~ |0O
OO0 OO0+
=== =R, OO0 0
= = OO0 IR= = IO 0
| oOo|lRr|lOlR|IO|R|O




3.3. Mach tuan tv
1. Xung dong ho

h.a Pang hd (clock)——TM l_ €=

bo phét tan (impulse —
generator) | Delay C2

- thoi gian chu kK dong
ho (clock cycle time) (a) (b)

h.b—gian do thoi gian
cuatin hiéu dong ho
(4 tin hiéu thoi gian
chocac su kién khac
nhay

h.c— Sy sinhtin hi¢u
dong ho khéngcan
Xurng.

':t




2. Chot (Mach lat)

a) Chot SR khong dung tin hiéu dong ho

a) SA do va ky hiéu chét SR(mach lat)

_ 15 Ql——

S| R Q(t+1) — |C Ql

0 | 0 [Q(t) No change —R

010 Clear to O

10 |1 Set to 1 b) Chét SR ding tin hiéu dong ho
1 |1 X Indeterminate




b) Chét D diéu khién bang xung dong hd

— o o — D| Q(t+1)
c Q_ 0 |0 Clear to 0
1 |1 Setto1
c) Chdét JK diéu khién bang xung ddng ho
J| K o(t+1)
] Q 0 | 0 [Q(t) No change
C Ql 0110 Clear to 0
—1K 1 | 0 |1 Setto 1l
1 | 1| Q@) Complement




b) Chét T diéu khién bang xung dong hd

—T  Q— T Q(t+1)
e Q 0 |Q(t) Nochange

1 | Q(t) Complement




3. Mach lat Ié D(Flip-flop)

o ol Q(t+1)
| 0 Clear to 0
~C 1 Setto1l

wx |\

Output
cannot

Chuyén tiép Ié duang change

N\




3. Mach lat |é D(Flip-flop)

soliiics,

Biéu do trang thai

Do thi dang tin héu




4. Bang kich thich

Mach lat SR

QY| Qt+1) | S R
0 0 0 | X
0 1 1 |0
1 0 0 |1
1 1 X |0
Mach lat JK

QY| Qt+1) | J | K
0 0 0 | X
0 1 1 [X
1 0 X |1
1 1 X |0

Mach lat D

Q)| Q(t+1) | D
0 0 0
0 1
1 0 0
1 1 1
Mach lat T

Qt)| Q(t+1) | T
0 0 0
0 1 1
1 0 1
1 1 0




Mach Flip flop

Chét D va flip-flop
Lam sao xac dinh tin hiéu dau ra cua cac mach
FlipFlop trén?
Cho tin hiéu D : 10101010
Cho tin hiéu CK: 01010101 véi Q(0)=0
Xac dinh tin hiéu Q khi dung mach FlipFlop (a)

(d)




5. Mach tuan tu

Input
— | Combinational g
L Output
> circuit .
Flip-flops —e—
Clock

Qui trinh thiét ké mach tuan tu

BudGc 1: Chuyén dac ta mach sang Iugc do trang thai
BuGc 2: lugc do trang thai => bang trang thai

BudGc 3: Tu bang trang thai viét ham cho cac ngd nhap cua

Flip-flops

Budc 4: vé sd do mach




Cau hoi on tap

VE sg d6 mach cong 2 bit vai 2 bit co nhd: a,a,
+ b,b; 2 s,5; va mot bit nhG carry.

Trinh bay vé mach 3-8 va 8-37? Ba bit 101 va
tam bit 1000 0000 se dudc giai ma va ma hoa
th‘an?h 8 bit va 3 bit gi qua cac mach 3-8 va 8-3
nay:

Lap bang chan tri va vé so do mach dé thiét ké
mach tru’ bit a — bit b — bit MTr (mugn trudc)
cho ket qua bit hieu h va bit MTh(mugn them)




Chwong IV: THANH GHI & B O NHO’

1. BOnho
e Bit
 Dia chi bd nho
 Thw tw byte
« Ma sira IOi
e B0 nhé thi cap
Bang tw
Dia tw
Pia mém
Bia quang
2. Linh ki én coban caahéthongbd nhé
e Chot
* Flip-flop va thanh ghi
e T6 chirc bd nhe
« Thubc tinh ciua bd nh&




1. BO NHO’

« B& nh& (memory) la thanh phan Iwu trir chwong trinh va
dir liéu trong may tinh.
« Bit — Pon vi co ban cta bd nh& 1a sé nhj phan, goi la
bit .
 DPiachibdé nh& - Bd nhd gom mot s6 6 (hoac vi tri), moi
0 (cell) c6 thé chira mot mau théng tin. Mi 6 gan mét
con s6 goi la dia chi (address) , qua d6 chwong trinh co
thé tham chiéu né.
 Tat ca cac 6 trong bd nhé déu chira cling so bit.
« Cac 0 ké can c6 dia chi lién tiép nhau.
« O ladon vi cé thé lap dia chi nhd nhat -> chuan héa 6 8
bit, goi 1a byte . Byte nhém lai thanh tir (word) — hau hét
cac lénh duwoc thuc hién trén ter.




. Thi ty byte

Dia chi Pau lon P4au nhd Pia chi
0 0 1 2 3 3 2 1 0 0
4 4 5 6 7 7 6 S 4 4
8 8 9 10 11 11 10 9 8 8
12 12 13 14 15 15 14 13 12 12
Byte Byte
~—  tu 32 bit + <« tu 32 bit -

(a) (b)




Ma Hamming

» MA stra |16i — BO nh& doi khi bj 16i do xung
dot dién ap hoac mot sb nguyen nhan
khac. Bé khac phuc hau hét cac bo nho
déu ap dung ma do 16i hodc ma stra 10i.

MOt sO bit sé€ dwoc thém vao tw
theo cach dac_biét. Luc doc tir t
nhé, cac bit bd sung nay dwoc
xem co phat sinh |61 hay khong.

ng t nho
rong bo

KIEM tra

* Don vin (n=m-+r) bit gom m bit di¥ lieu va r
bit kiém tra dwoc goi la tte ma (code-

word) n bit.

e S0 vi tri bit khac nhau cla hai ttr ma duoc

goi la khoang cach Hamming.

4




Ma Hamming

e Khi doc b nhé dwoc tir ma bat hop 18,
may tinh nhan biét da phat sinh 16 nho.
Can c vao thuat toan dung dé tinh toéan
bit kiém tra, co thé lap danh sach day du
cac t ma hop |, va tr danh sach nay sé
tim ra t ma co khoang Hamming toi thiéu
so v&i tir ma bat hop I€.

e Thudc tinh do 16i va stra 16i ciia ma tly
thudc vao khoang cach Hamming.
« D& do d 16i bit can ma v&i khoang cach d+1
. Ez)c? slffa d 16i bit, can ma v&i khoang cach
+




e Vidu:

« Ma do 16i: Bit chan Ié (parity bit)

e Ma stra I6i: Xem ma chi c6 4 tir ma hop é:
0000000000, 0000011111, 1111100000, 1111111211212
Ma trén c6 khoang cach 5 -> stra dworc 16i 2 bit

e (M+r+1) £ 2

Phan tram tha tuc bé sund

Kich thudc tu Bit kiém tra | T6ng kich thudc
8 4 12 50
16 5 21 31
32 6 38 19
64 7 71 11
128 8 136 6
256 9 265 4
512 10 522 2

S6 bit kiém tra can thiét clio 7a soa 18i don.




Ma Hamming

e Vi du: M& Hamming (11,7) cho so 7 bit
0110101, ta thém vao 4 bit chan I& & vij tri
1,2, 4,8 (20,21,22,23)

Thury tw bit 1T 2 3 4|5 6 7 8 %9 1011
Vi tri bit chan 1& va cac bit div lieu |[pq pz|dq pzldz dz dy pa ds | ds ds
Nhém div lieéu (khéng cé bit chan 1&): 0 1T 1 0 10 1
P 1 O 1 0 1 1
Pz 0 0 1 |0 0 |1
Pz o 1 1 0
P4 o 1 0N

Mhém div ligdu {wéi bit chan 18): 1T 0 0 0 1 1 0 @ 1 0 1




Ma Haming

« M& Hamming (11,7) cho s 7 bit di liéu
0119101, thanh ,10001100101, gia st khi
truyén sai bit cudi cung thanh 10001100100

Thur ty bit 1 2 3 4|5 6 7 89 101N
Vi tri bit -:h:fjm.l.é va cac bit p1 Pzl di | ps| dz | ds | da| pa | ds| ds | d- Hiémﬁthﬁn Bit ﬁhﬁn
div lieu le e

Nhom div lieu nhan dwoe: 1 0 0 0 1 1 0 0 1|0 0 1

P1 1 I 1 0 1 0 |Sai 1

Pz 0 |0 1 |0 0 0 Sai 1

P= o 1 1 |0 Eling 0

Pa 0 1 |0 0 |Sai 1




Thuat toan Hamming dé tao ma stra 16i: thém r bit chén I& vao tir m
bit. Bit dworc danh sb tir 1, véi bit 1 14 bit bén goc trai (thkr tw cao).
Tat ca cac bit c6 vj tri 1a Ty thira 2 déu Ia bit chan 1&, con lai dung
cho di¥ ligu. Bit b bat ky dwoc kiém tra béi cac bit chan 18: by, b,,
b,. b,,sao cho b=b;+ b,+ ... +b;. Kiém tra tat ca céac bit chan lé,
néu tat ca déu dung twc Ia khong c6 16i, hodc cong hét tat ca cac vi
tri bit chan 1& sai, két qua sé la vj tri ca bit sai.

e Vidu:
T nhé 1111000010101110
00_1_01_1_100000101101110
2345678\ 14 15 16 17 18 19 20 21
\Bnchanie

Tao ma Harnming cho tir nhe 1111000010101110 bdng cdch cong 5
bit kiém tra vao 16 bit dir liéu.




Pia tw

Mat 7

Mat 6
Mat 5

Mat 4
Mat 3

Mat 2
Mat 1

Ma&t 0

Truc xoay

(@)

? Dau doc/ghi

A

R e
i rom————

Hudng chuyén déng

cla cén

10




« Piamem
* Pia quang

Ranh xoén ac¢

Dang thirc CD-ROM

_ 2k khoi diliéu

ngudi dung

11




2. LINH KIEN CO BAN CUA HE THONG BO NHO'

e Chbt
S 0
0
1
I
i 0

1 - S
Q

A 8 NOR
0 0 1
0 1 0
1 0 0
1 1 0

DQ R

(a) Chét NOR ¢ trang thdi 0. (b) Chét NOR ¢ trang thdi 1. (c) Bdng
chan tri cho NOR.

12




Chét SR kich hoat bdng xung déng ho.

>

Chét D diéu khién bdang xung déng ho

1

13




Flip-Flop va thanh ghi
* Flip-Flop

Chét D va flip-flop

>CK

(c)

>CK

(d)

14




 Thanh ghi 10
Clock
Thanh ghi la mét nhém cac
mach lat (m6i mach lwu 1 bit
dir liéu) va cac cong tac déng 11
dén chuyén tiép cua nd
12
| 13
Thanh ghi nap song song
- Thanh ghi 4 bit -
Clear

CLK

——~¢ CLR

CLK

—( CLR

CLK

—( CLR

CLK

——~¢ CLR

15




Thanh ghi dich 4 bit

e Thanh ghi c6 kha nang dich théng tin nhi phan theo mét hoac
ca 2 huwéng dwoc goi la thanh ghi dich

Serial

input oo o 5 o S o i oo Serial

output

CLK CLK CLK CLK

Clock

« Serial input — cho di¥ liéu di vao
e Serial ouput — cho dir liéu ra

e Clock — sung dong ho dé diéu khién cac thao tac dich

16




- IC Flip-Flop va thanh ghi 8 bit

Lo oH Yo ol:l Lo DI:I b QI]
<D cK b cK P CK > cK V
CLR CLR CLR CLR
[e) [e] [o] o]
<
(@] (o] Q) Q
CLR CLR CLR CLR
b ok o> cx b ck b ck
@ bfq4 Ho a4 Ha o b a

1 ] 1
Ll ] B L L L e Lo Lo

(b) GND

(a) Flip-flop D kép 7474. (b) Flip-flop bdt phan 74273.

17




- T6 chirc bd nho

Dirliéu vao
I2
I

lo

Cdng ghi rJ ‘
cK E cK M CK Tuo

_Elp/ L O

Dong
chon D Q D Q
tu 0

g L::.f [- cK r>CK l-J CK To 1

e J U

— Don
:; ' Chor? —D Q}— —D Qp— 0 Q
w1 [->cv< f&-cx I cK Tu2
=~ C
Déng J t
chon {0 a L0 o LD a
tr 2 TUu3
b
) r>CK r CK r>CK
L—
CS:- RD
cs
o1
RD
I
— 03
S Output enable = CS - RD - OF t’
OE —

So dé logic cho bo nhé 4 x 3. MSi hang la mot trong bén tir 3 bit.
Hoat déng doc/ghi luén doc/ghi nguyén ca (tr.
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A typical CPU and main memory interface

Main Memory

CPLU
-1
n lines
MAR
D -
b lines
]
MDR S

.

A —A

-]

.U,:, - f.:'.,_|

R/IW

o il A e

[]
I

~
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- Thudbc tinh bé nhdé

Thong so chinh cia cac loai bé nhé

L I L I

Access type Capacity Latency Bandwidth
CPU registers Random 64— 1024 bytes [-1ns System clock
rate
Cache memory  Random 8-512 KB 1520} ns 10-20MB /s
Main memory Fandom 16512 MB 350 ns 1-2MB /s
Disk memory Dhirect | -1 GB 1030 ms 1-2MB /s
Tape memory Sequential |-X)}TH N-10000ms 1-2MB/s

20




Cache memory

e Su két hop lwong nhd bé nhé nhanh va
lwong 1&n bd nhé chAm nham dat tdoc do
cua bd nhé nhanh va dung lvong cua bd
nhé 1on & gia thanh phai chang da cho ra
doi bd6 nhéd CACHE — bd nhéd nho nhanh

 Trong Cache lwu trir cac tw thwong xuyén
duoc st dung

« Néu CPU can 1 tir nao dé thi trwdc hét nd
tim trong cache, néu khéng c6 mai tim &
bé nhé chinh

2,




BO nh& chinh

bam bao luu trilr chinh trong may tinh

- CPU @n doc dugrc dir liéu tlr bd nhd va ghi duoc diy
liéu vao @ nho

- Pa s may tinh cé: budia cH, bus dr liéu vabus diéu

khién
- MAR — ¢
- MBR —t

han|

nan|

ng

nidia c

ng

11 dém

N bd nhé, diéu khién busdia ch

00 nha, dieu khién bus dr liéu

22




Mot s o thu at ng @ va ky thu at

« RAM (Random Access Memory)

« SRAM (Static RAM) va DRAM (Dynamic RAM)
« FPM-DRAM (Fast Page Mode DRAM)

« EDO-DRAM (Extended Data Out DRAM)

« BDEO-DRAM (Burst Extended Data Out DRAM)
« SDRAM (Synchronous DRAM)

« DDR SDRAM (Double Data Rate SDRAM)

« DRDRAM (Direct Rambus DRAM)

« SLDRAM (Synchronous-Link DRAM)

« VRAM (Video RAM)

« SGRAM (Synchronous Graphic RAM)

« PCo6, PC100, PC133, PC1600, PC2100, PC2400....

23




ROM (Read Only Memory)
Cac loai ROM
« PROM (Programmable ROM)
« EPROM (Erasable Programmable ROM)
« EEPROM (Electronic Erasable Programmable ROM)

24




Cau hoéiontap

Cho chudi bit can truyén 1010111. Hay xac dinh cac bit
can thém vao khi tién hanh ma héa theo thuat toan
Haming?
Khi nhan dwoc chudi bit 101010101 thi co xay ra I0i
trong qua trinh truyén hay khoéng?

+ Cho tin hidu D: 11110000, CK:00001111 va Q(0)=1. Hay

vé tin hiéu ra Q khi ding lan lwot cac mach FlipFlop.

25




Chwong 5 — Biéu dién di liéu

6/17/2009 Trwdng BPHSP TPHCM




Muc tieu

« Hiéu céc hé co sb thdng dung va cach
chuyén doi.

« Hiéu phwong phap biéu dién s6 nguyén va
s6 cham dong.

« Hiéu cac phwong phap tinh don gian voi
cac so.

6/17/2009 Trwdng BPHSP TPHCM 2




Hinh dung vé “biéu dién di liéu”

« Moi tht trong may tinh déulaova 1

« Thé gi&i bén ngoai c6 nhiéu khai niém
nhw con sO, chi¥ cai, hinh &nh, am
thanh,...

« — biéu dién d@ liéu = quy tac “gan két”
cac khéai niém trong thé gidi that véi mot
day s6 0 va 1 trong may tinh

6/17/2009 Trwdng BPHSP TPHCM 3




Cac hé dém (co so) théng dung

 Thap phan (Decimal)
—~10ch*s6:0,1,2,3,4,5,6,7,8,9
 Nhi phan (Binary)
— 2 ch¥s6: 0, 1
e Bat phan (Octal)
- 8chrs6:0,1, 2,3,4,5,6, 7
 Thap luc phan (Hexadecimal)

—16chirs6:0,1,2,3,4,5,6,7,.8,9 A B, C, D,E.
e A=10, B=11, C=12, D=13, E=14, F=15

6/17/2009 Trwdng BPHSP TPHCM 4




Chuyén doi ttr co s6 10 sang b

* Quy tac: Chia so can dbéi cho b, Iay két qua chia
tlep cho b cho dén Khi két qu a bang 0. SO O co
s b chinh la cac so dw (cua phép chia) viét
nguwoc.

e Vidu:
41+2 =20 dv 1 ¢
20:2 =10 du 0
;O +22 :‘;’ gi (1) 41,0 = 101001,
2 +2 =1 daduv 0
1 2 =0 dv 1

6/17/2009 Trwdng BPHSP TPHCM 5




Chuyén doi hé 10 sang Nhij phan

Quy tac: Nguwdi ta chuyén doi tieng phan nguyén
va lé theo quy tac sau

Phin nguyén Chia lién tép phan nguyén cho 2 @ilai cac $
du, SO nhi phanduoc chuyén doi sé la day  du lién tiep tinh
tir 1an chia cwi vé lan chiadau tién.

Phan lé: Nhan lién tép phan 1é cho 2, gir lai cac phin
nguyénduoc tao thanh. Phn 1é cia $ Nhi phan § 1a day
lién tiép phan nguyén sinh ra saudhphép nhan tinhit 1an
nhandau dén lan nhan coi
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Vi du: Chuyén sang hé Nhj phan so: 13,6875

Thuc hién:

Phan nguyén: 13:2 =6dv 1 4
6:2 =3duv 0
3.2 =1dw 1
1:2 =0du 1

Phan nguyén cta s6 Nhj phanla 1101

Phanlé:

0,6875 x 2 = 1,375 Phan nguyén |

0,375 x2 =0,750 Phan nguyén |2

0,750 x 2 = 1,500 Phan nguyén |2

0,5 x2=1,00 Phan nguyén |2

Phan 1& ctia s6 Nhj phan 1a;

Ta viét két qua la: (13,6875),, = (1101,1011),

6/17/2009 Trwdng BPHSP TPHCM
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Chuyén doi ttr co s6 10 sang b

« Quy tac: Chia sd can doi cho b, lay két
qud chia tiép cho b cho dén khi ket qu a
bang 0. S6 & co sO b chinh 1a cac s6 dw
(cha phép chia) viét nguoc.

e Vi du:
41+16 =2 dv 9

41., =29
2 +16 =0 duw 2] D

>
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Vi du: Chuyen s (3287,5100098) sang @ so 8.
« Phin nguyén:
3287:8 =410 d
410:8 =51 d
518 =6 ar

68 =0 dr
Vay (3287),~(6327)
e Phan lé:
0,5100098x8 = 4,0800784  fhnguyén la 4
0,0800784x8= 0,6406272  fmnguyénla 0
0,6406270x8=5,1250176  fmnguyén la 5
0,1250176x8= 1,0001408  fmnguyénlal ¥
Vay (0,5100098),=(0,4051)

Két qua chung la: (3287,5100098)=(6327,4051)

o W N N
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Chuyén dbi hé 2 sang hé 10
Vi du: Chuyén doi sang hé Thap phédn s6: m =
1101,011

Thuc hién: Ta lap tdng theo trong sd cua tUng Bit nhj
phan:

m=1.23+1.22+4+0.21+1.20+ 0.2+ 1.22 4+ 1.2°3
m=8 + 4+ 0 + 1+ 0 + 1/4 + 1/8
m = 13,375
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Chuyén doi co sb 2-8-16

« Quy tac: TW phai sang trai, gom 3 chi¥ sO
nhi phan thanh mot chir s bat phan hoéc
gom 4 chi* s6 nhj phan thanh mét chir s6
thap luc phan

1 5 7 1 4 3

A
/

~

1101111001100011

D E 6 3
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Vi du: Chuyén s6 M = (574,321), sang biéu dién nhj phan.

Thwe hién:  Thay mdi chir sé bang nhom nhij phan 3 bit
twong urng:

M= 101 111 100 011 010 001
5 14 4 3 2 1

Vi du: Chuyén 5 M = (1001110,101003)sang © so 8.

Thechign: M= 1 001 110 101 001
M= 1 1 6 , 5 1
M= (116,51)
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Bai tap ghi nho
« Hay doi sO sau day ra hé nhj phan:

123,75.

« Hay doi sO sau ra hé thap phan:
1100,0011

« Hay chuyén s6 nhj phan 11001100 ra hé
bat phan

6/17/2009 Trwdng BPHSP TPHCM
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So bu

* Quy tac chung (r: co sO, n: s6 chir sO)
— Bu(r-1) cuaN=("-1)-N
— BurcuaN=r"—N
* Burcua(burcuaN)=N_
o Nhan xét: Co tinh chat giong — (- N) =N
« D4i v&i hé nhi phan:
— Bu 1 =dao n bit cua N
« Bl 1 cua (1100) = 0011
—Bu2=bul+1l
« Bl 2 cla (1100) = 0011 + 1 = 0100

« Meo: gitr nguyén céc sb 0 bén phai cho dén khi gap so 1,
sau do dao

1100

6/17/2009 O 1 OO Trwdng BPHSP TPHCM
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SO qué n (excess-n)

0 1 2 3 4 5 6 7

Nguyén d wong | | | | | | | |

o0 001 010 011 100 101 110 112

3 2 1 0 1 2 3 4
Qua 3 | | | | | | | |
000 001 010 011 100 101 110 111

Quy tac chung:
Biéu dién qua n cta N = biéu dién nguyén dwong cta (N + n)
Vi du:

Biéu dién (qua 127) cua 7 la:
127+7 =134 =10000110,
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Cong trir s6 nhj phan nguyén

« Quy tac: -A =bu 2 cta A
« A—B=A+(-B) = A + (bl 2 ciia B)
e Vidu: 13— 6= 13 + (-6)

6 = 000001 10
-6 = 111110 10
13 = 00001101

= 100000111 (7)
T

B4 bit tran (néu co)
6/17/2009 Trudng DHSP TPHCM

16




Cong trir s6 nhj phan nguyén

e Thuc hi é&n phép 15— 7 trong
hé& nhi phan.

Tl

e Trongh é& th &p| uc phantaco
cac bi éudi énbu nao?

e Biéudi énbu 1va bu 2trong
hé nhi phanc wal19la gi?

e Biéudi énqua 255¢c wua74la
gi?
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BCD (Binary Coded Decimal)

e Biéu dién mdt chir s thap phan bang 4
chr s6 nhj phan (it dung)
0 = 0000
1 = 0001

9=1001

6/17/2009 Trwdng BPHSP TPHCM
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Biéu dién ky tw

o Str dung b6 ma ASCIl mé réng (8 bit)

— 00 - 1F:
— 20— 7F:
— 80 — FF:

kKhung, ..

ky tw diéu khién
Ky tw In duoc
ky tw m& rong (ky hiéu tién té, vé

)

 Ngay nay dung b6 ma Unicode (16 bit)

(UTF-8)

6/17/2009
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Biéu dién cham ddng

e F=(-1>x M x RE
— S: dau
— M: dinh tri
—R: co sd
—e: mu

e Vidu: 2006 = (-1)° x 2.006 x 103

6/17/2009
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Biéu dién cham déng

o Biéu dién cham déng dwoc goi la chuén, héa khi
phan dinh tri chi co duy nhat mét chir s6 bén trai
dau cham thap phan va chir s6 d6 khac khong
— mot so chi cé duy nhat mot biéu dién cham
dong dwoc chuan héa.

2006 x 103 (chu &n)
20.06 x 102 (khéng)

0.2006 x 104 (kh6ng)
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Biéu dién cham déng trén hé nhj phan

S dung dang chuan héa

 DuNg 1 bit cho phan dau: 0-dwong, 1-am

« Khong biéu dién co sb (R) vi ludn bang 2

» Phan dinh tri chi biéu dién phan |é (bén
phe}i dau cham) vi chir s6 bén trai dau
cham ludonla 1

6/17/2009 Trwdng BPHSP TPHCM 22




Biéu dién cham déng trén hé nhj phan

e VI du:

31 30 23 22 0

— DAu 1 bit

— M: 8 bit (tlr bit 23 dén bit 30) Ia mét s6 quéa
127 (sé co tri tw -127 dén 128)

— Dinh tri: 23 bit (ttr bit 0 dén bit 22)
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Biéu dién cham déng trén hé nhj phan
e Vidu:

31 30 23 22 0

209.8125,, = 11010001.1101,
=1.10100011101 x 27
Biéu dién (qua-127) cta 7 la:
127+7 =134 = 10000110,
Két qua:
0 10000110 1?10001110100000000000
Lwu y khéng co6 s6 1 bén trai dau cham
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Cau Héi On Tap

Viét cong thire tbng quat cua dang biéu
dién cham dong Vi du mot biéu dién cham
déng cua s6 20097

Biéu dién qué 127 cua 29 la gi?

Biéu dién cham ddng 32 bit cia s6 98.75
la gi?

Tim so6 thwc co biéu dién cham déng don
32 bitla 11000011 01010001
11010000 00000000
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Chwong 6 — Vi tac vu
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Muc tieu
« Hiéu y nghia cua “ngén ngd” vi tac vu

e Hiéu cau trac cia ALU (mach so hoc +
mach luan ly + mach dich t6 hop)
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6.1. Vi tac vu thanh ghi
Vitac w la cac tac u hay cong véc xu ly div
liéu thwc hién trén cac thanh ghi

Co 4 laai vi tac w chinh:

1. Vi tdc w ghi chuyén théng tin nhphan
2. Vitac w sd hoc

3. Vitac w luan ly

4. Vi tac w dich
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Vi tac vu thanh ghi

« Tén thanh ghi: chi* hoa (c6 thé c6 kém so)
PC, MAR, R1, R2, ...

» Chuyén néi dung thanh ghi R1 sang thanh ghi

R2 (R1 khong doi):
R2 « R1

- Chuyén ndi dung thanh ghi R1 sang thanh ghi
R2 (R1 khdng ddi) diing ham didu khién (khi
ham co gia tri 1):

P: R2 « Rlhoac If (P=1) then (R2 « R1)

S.;S;:R2 « R1
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Vi tac vu thanh ghi

I\/_Igch P Clock
diéu » Load R2 o
khién
/% n
R1
So
Mgch Clock
didu Load R2 o
khién > C
Sl
n
R1
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Vi tac vu thanh ghi

Ky hiéu

Dién giai

Vi du

Chlr hoa
(hoac s6 theo sau)

Tén thanh ghi

PC,MAR,R1,...

DAu ngoac
sau tén thanh ghi

M6t phan thanh ghi

R2(0-7): (bittlr 0 dén 7
cua thanh ghi R2)

R2(L): cac bit thap cla

thanh ghi R2
M{i tén Truyén di¥ liéu R2 - R1
s Tacvuxayradong thol | oy pq Ry R2
Dau phay (trong cung moét chuyén
tiép déng ho)
11/12/08 Trworng DHSP TPHCM




6.1.1. Truyén d liéu qua bus

S
S L
4x1 4x1 4x1 4x1
MUX MUX ] MUX MUX
3 2 1 0 3 2 1 O 3 2 1 2 1 0
D 3 2 1 0 3 2 1 0 B3 2 1 2 1 O
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Truyén di liéu qua bus 3 trang thai

/ N\
/ N\
L\
AR\
/. \
VAR
/X
/ N\
3 2 1 O 3 2 1 O 3 2 1 O 3 2 1 O 3 2 1 0
S, 2x4
S, Decoder
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Truyén qua bd nho

e DR «~ M[AR]

« M[AR] « DR

« M[AR] : 6 nh¢& c6 dia chi dwoc lwu trong
thanh ghi AR.
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6.2. Vi tac vu sb hoc

Ky hiéu Y nghia

23 _ R1 4+ R? Lé,y thanh ghi R1+R2
gan vao R3
?27?7?

R3 « ?_1 — R2 550

R2 — R2 2?7

R3 - R1+R2+1 597

R1 -« R1+1 550

I\R/I%A()_(] 11 ;211 Lay R1 duwa vao 6 nho
co dia chi lwu trong AX

11/12/08
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Mach sb6 hoc

S |S |C Y D=A+Y+C Dién giai
0) 0) 0 D=A+B Cong

0 0 1 B |[ID=A+B+1 Cong vai nho

0 1 0 B |D=A+PB Trir cO mwon

0 1 1 B |[D=A+B +1 Trir

1 0 0 0O |D=A Chuyén A

1 0 1 0 |[D=A+1 Tang A

1 1 0 1 |[D=A-1 Giam A

1 1 1 1 |D=A Chuyén A

11/12/08
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Mach sb6 hoc

B; A B, A, B, 1 B, A S,S, C.
10 10 10 10
3210 s;8 3210 58 3210 §,S, 3210 §,S,
4x1 4x1 4x1 4x1
MUX MUX MUX MUX
Y3 X3 Yy X, Yy Xy Yo Xo
FA FA FA FA
C, C, C, C, C, C, C, C,
COUt ‘ ‘
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6.3. Vitac vu luan ly

Ham Ky hi éu Vitacvu
FO=0 F~O0 x0a 0
F1=xy F - ALB AND

F2 =Xx.y F - AOB

F3 =x FoA truyén A
F4 = x.y F-AUOB

F5=y F_B

F6=x0y F-AUOB

F7r=x+y F-ALUB OR
F8=(X+Y) F - ALUB NOR

FO =xtivy F - AB NXOR
F10 =y F.B

Fll=x+y F-AUB

F12 =x F A

F13=x+y F_ADOB

F14 = xy F-AOB NAND
/l'i_.i/g)?): 1 FT(iufu_lngi—iSP TPHCM Gan 1 3




Mach luan ly

11/12/08

So MUX

4x1

S1|S0| DPaura |phéptinh
O| 0| E=ALB AND
O| 1| E=ALB OR
1|0 |E=A0B XOR
1|1 E=A Inverter

Trwdng BPHSP TPHCM
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w

Mach luan ly

wn
o

ivie}

|

b5t

\

S1|S0| DPaura |phéptinh
= 0| 0| E=AOB | AND

O 1| E=ALUB OR

1|1 0 |E=ALB XOR

1] 1 E=A Inverter

Vé mach luan ly voi i=2. Cho S0=S1=1,
Al1=0,A2=1,B1=1,B2=0. Xac dinh E1, E2?

11/12/08
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11/12/08

6.4. Vi tac vu dich

Ky hiéu Y nghia
R - shlIR Dich trai R
R « shrR Dich phai R
R <« cllR Dich vong trai R
R « CIrR Dich vong phai R
R — ashIR Dich trai s6 hoc R
R « ashrR Dich phai s6 hoc R

Trwdng BPHSP TPHCM

16




R=10101011
Shl R=01010110
Shr R=01010101
Cil R=01010111
Cir R=7?77
Ashl R=?7??
Asnhr R=7?77




Mach dich t0 hop 4 bit

AS AZ
|
L IR
S
1 0 S 1 0 0 0 S
2x1 2x1 2x1 2x1
MUX MUX MUX MUX
HS H2 Hl HO
11/12/08 Trwong DHSP TPHCM 18




6.5. ALU (Arithmetic and Logic Unit)

SO Sl
AI 1 Ai B|
Mot tang mach Cit M6t tAng mach Cia
luan ly so hoc
E, D,

S, S;

11/12/08

3210 S8,

4x1
MUX

Trwdng EJHSP TPHCM
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Cac tac vu cua ALU

S é:hgnstacg/ 4 c Tac vu Chwc nang
0O/ 0[0[0] O F=A Chuyén A
O 00O 1 F=A+1 Tang A
OO0 ]O0|1] O F=A+B Phép cong
O 0|01 1 F=A+B+1 Cong vaoi nho
oo |1|0]| O F=A+B Trir cO mwon
Ol 0|10 1 F=A+B+1 Phep tru
oo 11| 0 F=A-1 Giam
OO0 |1 1] 1 F=A Chuyén A
O(1 00| x F=AUB AND
O(1 0|1 x F=ALUB OR
O(1|1|0]| x F=ADOB XOR
o111 X F=A Inverter

1|1 0| x| X X F=shrA Dich phai A
1|1 | X | X X F=shl A Dich trai A

11/12/08
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There are six shift microoperations:
shl that shifts the bits of a register one place left
shr that shifts the bits of a register one place right;

cil that shifts the bits of a register one place left with the
leftmost bit being circled back to the right

cir that works similarly but to the right

ashl that shifts all bits except the sign bit of a register to the
left but not into the sign bit

ashr that shifts all bits excluding the sign bit to the right




Eight-bit examples

shift right R1 — shr R2 10011110

Circle shift right R1 < cir R2 10011110

arithmetic shift right | R1 — ashrR2 | 10011110




Chwong 7 - TO chlrc may tinh

Muc tieu

Hiéu cau tao va cach thirc hoat ddng (&
murc vi trinh) cua mot may tinh co ban
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7.1. Ma Lénh

 Ma lénh la nhom bit ra IEnh cho may tinh
thwe hién mét tac vu nao do

« M3 I&nh gém nhiéu phan: Ma tac vu, dia
chi b6 nh&, cac bit chi thi khac...
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To chre chwong trinh

15 12 11

Ma tac vu Pia chitacto

Chworng trinh

(ma lénh) AC (accumulator)

4096 tw

Dir liéu

d

11/22/08 16 bit Trwong BPHSP TPHCM
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Pia chi gian tiép

15 14 12 11 0
| M& tac vu Pia chitacto
29 0 ADD 457 22 1 ADD 457
457 1350
457
l 1350

S ¢

AC AC
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Tap thanh ghi

Ky hiéu| Bit Tén Chtrc nang
DR 16 | Th.ghi d@ liéu Lwu tac td

AR 12 | Th.ghi dia chi Lwu dia chi bé nh&

AC 16 | Th.ghitich lay Th.ghi x&r ly

IR 16 | Th.ghilénh Lwu ma lénh ké tiép

PC 12 | Th.ghi @m chwong trinh | Lwu dia chi 1énh ké

TR 16 | Th.ghi tam Lwu di¥ liéu tam

INPR |8 Th.ghi nhap Lwu Ky tw nhap

OUTR |8 | Th.ghi xuéat Lwu Ky tw xuat
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Thanh ghi
va bus
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Tap lenh

15 14 12 11 0 ~ Lz
Ma tac vu
| Ma& tac vu DPja chitacté 000 - 110
15 12 11 0
_ Ma tdc vu
0111 Téac vu thanh ghi 111. 1= 0
15 12 11 0
Ma tac vu
1 111 Tac vu nhap/xu at 111,1=1
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Pinh th&i va diéu khi

é

15 14 13 12 11- 0
A 4 A4 A4
/ >
Mach gi ai ma
3x8
0 A i
| Do‘ Tin hiéu diéu
g Lz khién
Cac cong , -
, dieu khieén 7 —
| T,
15 0
Mach gi ai ma INR (increment)
1o Mach dém CLR (clear)
< tuan tw 4 bit
« < Clock
11/22/68 Freong-BDHSP TPHCM 10




11/22/08




Chwong 8 — Quy trinh thwc
hién |énh
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Muc tieu

e Hiéu cach thirc may tinh co ban thi hanh
chu ky may (& murc vi trinh)
Chu ky I&nh
1.Tim Iénh
2.Giai ma lénh
3.Doc dia chi hiéu dung tir bé nh¢ néu lénh c6
dia chi gian tiép

JThwe hién lénh
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Tim va gi ai
ma lénh
To: AR <— PC
T,:/IR—M[AR]
,PC <— PC+1

T,

6/17/2009




Chu ky 1&énh tdng quét

Start
SC <0

\4

=1 (nhap xuét)

A T'%

AR ~ PC

l

To

IR < M[AR], PC « PC+1 L

Giai ma tac vu trong IR(12-14)

AR < IR(0-11), | « IR(15) T,

=1 (thanh ghi hodc nhap/xuét)

Thi hanh tép vu
nhap/xuat
SC -0

=0 (thanh ghi)

A\ 4

b, ~

=0 (tham chiéu bd nhé)

Thi hanh tac vu tham
chiéu thanh ghi
SC -0

6/17/2009

=1 (gian tiép) =0 (truc tiép)

AR — M[AR]

! !

Thi hanh tac vu tham chiéu bd nhé
SC -0

l 4




Cau hoi
e Gia st thanh ghi PC=2000 va gia tri b6
nh& tai do la 16 bit sau day: 1101 1111
0011 1110. Hay thwc hién chu trinh Iénh
— T0: AR (thanh ghi dia chi) = ?
— T1: IR (thanh ghi lénh) = ?, PC (thanh ghi
dém chwong trinh) =7
—T2: D7=?,1=?, AR =7
—T3:
— T4:
Va xac dinh loai ma lénh la gi? (nhap xuat

thanh ghi, tham chiéu bd nh& trwc tiép, tham
chiéu bd nhé gian tiép)




Cau hai

e Gia st thanh ghi PC=2000 va gia tri b6
nh& tai do la 16 bit sau day: 1101 1111
0011 1110. Hay thwc hién chu trinh Iénh
— T0: AR = 2000
—T1:IR=1101 1111 0011 1110, PC=2001
—T12: D/7=0, I=1, AR=1111 0011 1110
— T3: AR = M[3902]
— T4: Thi hanh tac vu tham chiéu bd nho.
— Day la Iénh tham chiéu bd nh¢ gian tiép




Lénh thanh ghi

Ma Vi tac vu Dién gi ai
|énh
r SC - 0 X6a SC

CLA B, | AC - 0 X6a AC
CLE B, |E 0 X6a E
CMA B, | AC — AC’ Bu AC
CME By |E « E BUE
CIR rB, | AC — shr AC, AC(15) — E, E — AC(0) | Vong phai
CIL B; | AC ~ shlAC, AC(0) — E, E — AC(15) Vong trai
INC B | AC - AC+1 Tang AC
SPA rB, |if AC(15)=0thenPC —~ PC +1 Nhay néu dwong
SNA rB, | if AC(15)=1then PC — PC +1 Nhay néu am
SZA rB, | if AC=0then PC — PC +1 Nhay néu AC=0
SZE rB, | if E=0then PC —« PC+1 Nhay néu E=0
HLT By, |S 0 Dirng
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Lénh bO Nho

Ma |énh Vi tac vu
AND D, AC — AC * M[AR]
ADD D, AC — AC + M[AR],E « C_,
LDA D, AC — MI[AR]
STA D, M[AR] — AC
BUN D, PC -« AR
BSA D, M[AR] - PC,PC - AR+1
1SZ D, If M[AR] + 1 =0 then PC — PC +1
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Lénh nhap xuat

Ma Vi tac vu Dién gi ai
lénh
P SC -0 Xoa SC
INP pB,, | AC(0-7) « INPR, FGI « 0 Nhap ky tw
ouT pB,, | OUTR — AC(0-7), FGO ~ 0 Xuét ky tw
SKI pB, If (FGI=1) then PC - PC +1 Nhay theo c& nhap
SKO pB, | If (FGI=0) then PC — PC + 1 Nhay theo c& xuét
ION pB, |IEN 1 Cho phép ngat
|OF pB; |IEN ~ 0 Cam ngat
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Cau hinh nhap xuat

FGO

OUTR

AC

o Giaotiép |
May in thi &t bi xuét |
o | Giaotiép
Ban phim thi &t bi nhap
6/17/2009 Trwong DHSP TPHCM
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