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NOI dung

I
Céac thanh phan chivrc ndng ctia CPU.
Ngat.
Thanh ghi.
Khoi diéu khién.

Khéi luan Iy va sb hoc

Bus hé thong.
Lénh may tinh.
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Cac thanh phan chirc nang
cua CPU

Pia cting- k&t ndi SATA

Chip cau bac Pia ciing-k&t ndi ATA R
(hoac dia quang)

Chip cau nam

Ngudn atlen " L 8

Khe cam RAM = =
Khe cam cap dia

BIOS

Socket cam CPU

Bo mach d6 hoa

Cam chudt va
ban phim
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Cac thanh phan chirc nang

cua CPU

CPU Memory
. ()
PC MAR System Bls Instruction
Instruction
Instruction
IR MBR
/O AR
E Dalta
1/0 BR Dat
Dala
Dalta
1/O Module
p-2
n-1
: rC = Program counter
IR = Instruction register
MAR = Memory address register
I.iu;'l'E - MBR = Memory bulfer register
; VO AR = 1O address regisier
/0 BR = 1O buller register

e CAC thanh phan clia may tinh
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Cac thanh phan chirc nang

¢ | cila CPU
d Hé thong Bus

{ CPU Memory H soe [ Memory /O so 1/0 H

Control Lines
HIB HIN HIN [ 1]

Address Lines Bus
| | | | | | I

Data Lines

s Data bus:
> Chuyén tai di¥ liéu, 1énh.

> DO réng cua Bus twong irng kha nang chuyén tai
dir liéu cua CPU: 8, 16, 32, 64 bit
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Cac thanh phan chirc nang

¢ | clia CPU
d Hé thdng Bus (tt):

* Address bus:
» Cung cap dia chi ngudn va dich cua d liéu cho
CPU.
> DO rong Bus xac dinh kha nang nh& cua hé thong.
8088 dung 16 bit dia chi => khdng gian dia chi la
64K.
s Control bus:
> Diéu khién va dinh th&i cac thong tin:
v Tin hiéu doc/ghi b6 nh¢,
v' Yéu cau ngat,
v Tin hiéu dong ho.
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Cac thanh phan chirc nang
¢ clia CPU

I 0;1;[:}_[;[!
< Cau tric mirc téng / V™
quat cua CPU

III
|
|
\

C
NZINwA
i \

+ System / I

bus |II
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Cac thanh phan chirc nang
cua CPU

S l’\ Ve Pl d
¢ Cau trdc bén trong cua CPU
Arithmetic and logic unit - >
< Status flags |- ) .
. Registers
> Shifter - @ :
Complementer < ;
.—=.'
z
=
Arithmetic
- ~ and _
Boolean |
logic
Control
unit

Control
paths
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Cac thanh phan chirc nang
cua CPU

¢ Nhiém vu cua CPU:

>
>

>

Nhan [énh (fetch instruction): doc Iénh tw bd nho.

Giai ma lénh (decode instruction): xac dinh tac vu

lénh yéu cau.

Nhan d lieu (fetch data):

v Nhan di liéu m&i tir bd nhé hodc cac cong /0,

v Xt ly di¥ liéu (process data): thwe hién cac phép
toan s6 hoac logic v&i cac di liéu.

Ghi d¥ liéu (write data): ghi di¥ liéu ra bd nh& hoac

céc cong 1/0.
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Cac thanh phan chirc nang

° cia CPU
|
s Chu ky Iénh:
> Nap Iénh (FetCh): Fetch cycle Execute cycle

I\Jap Ienh — Gl’al ma (" START ) == imtoaein [——(__HALT )
lénh — Nap toan

hang Chu ky Iénh co ban
» Thuyc thi (Execute):

Th th . C X t t , Fetch cycle Execute cycle Interrupt cycle
Z Interrupts
hang — Ngat e
) 7 eTADT j Fetch next Execute Check rm:
\_ STARI instruction instruction Interrupts Interrupt;
P3| process interrupt
enabled

(" HALT )
Chu ky lénh v&i ngat
10
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s* Nhan [énh:

>

CPU dwa dia chi cua Iénh
can nhan tr bd dém chwong
trinh PC ra bus dia chi.

CPU phat tin hiéu diéu khién
doc b nho.

Lénh tr b6 nhé dwoc dat [én
bus di liéu va dwoc CPU
copy vao thanh ghi lénh IR.
CPU tang ndi dung PC dé tré
sang |énh ké tiép

CuuDuongThanCong.com

Cac thanh phan chirc nang

cua CPU

CPU
PC — 3 MAR > ~)
i Memory

=

Control |

unit 1

IR C,: MEBR c;:
Address Data Control

MBR = Memory buffer register
MAR = Memory address register

[R = Instruction re

gister

PC = Program counter

https://fb.com/tailieudientucntt
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Cac thanh phan chirc nang
cua CPU

I
¢ Giai ma lénh:
> Lénh t thanh ghi l&énh IR dwoc dwa dén don vi
diéu khién (Control Unit).
> Pon vij diéu khién tién hanh giai ma lénh dé xéac
dinh tac vu phai thwc hién.
» Giai ma lénh xay ra bén trong CPU

12
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% Nhan dir liéu:

>

>

CPU dwa dia chi cua
toan hang ra bus dia chi
CPU phat tin hiéu diéu
khién doc

Toan hang dwoc doc
vao CPU

Twong tw nhw nhan
lénh

Cac thanh phan chirc nang

cua CPU

CPU
PC — 3 MAR > ~)
i Memory
=
Control |
unit 1
IR C,: MEBR c;:

Address Data Control
bus hus bus

MBR = Memory buffer register
MAR = Memory address register

[R = Instruction re

gister

PC = Program counter

13
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< Nhan di liéu gian tiép (indirect):

» CPU dwa dia chi ra Address
Bus, va phat tin hiéu diéu
khién doc.

» NOi dung 6 nhé& (dia chi toan
hang — gian tiép) dwoc doc
vao CPU.

» CPU phat dia chi nay ra bus
dia chi dé tim toan hang

> CPU phat tin hiéu diéu
khién doc, toan hang dwoc
doc vao CPU.

ongThanCong.com

CPU

Cac thanh phan chirc nang
cua CPU

Memory

<
—>

<

Address Data Control
bus bus bus

MAR: Memory Address Register
MBR: Memory Buffer Register
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Cac thanh phan chirc nang

I
s Thwc thi Iénh:

» Thuc thi cac tac vu dwgec ma hoa vao tap Iénh
nhuw:

Poc/Ghi b6 nhé

Nhap/Xuat

Chuyén gitra cac thanh ghi

Thao tac s6 hoc/logic

Chuyén diéu khién (r& nhanh)

N N N X X

cua CPU

15
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Cac thanh phan chirc nang
cua CPU

% Ghi toan hang:
» CPU dwa dia chi ra bus dia chi.
» CPU dwa di¥ liéu can ghi ra bus di liéu.
» CPU phéat tin hiéu diéu khién ghi.
> D liéu trén bus di liéu dwoc copy dén vi tri xac dinh.

CPU
MAR >
>
Bon vi N’ Bd nhe
diéu khién d '
>
MBR =

Bl._Js Bus Bys
MAR: Thanh ghi dia chi b& nhé  aii 15y Khién
MBR: Thanh ghi dém bé nhe
CuuDuongThanCong.com
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Céac thanh phan chirc nang
cua CPU

. Memory CPU registers Memory CPU registers
[ a I 300(1 9 4 0F 3 0 0|PC 300(1 9 4 0 30 1|PC
VI du Ve thuJC thl 0159 41 I AC| 3015 9 4 1 I,r*—{} 0 0 3|AC
N 302(2 9 41 =1 0 4 OfIR [302{2 9 4 1| | (1 9 4 0|IR
chuwong trinh ; ENly
04010 0 0 3 04010 0 O 3—’/J
04110 0 0 2 04110 0 0 2
Step 1 Step 2
Memory CPU registers Memory CPU registers
01 9 40 30 1|PC 30011 9 40 30 2PC
31]I5';'4I—-] 0003/AC|301|5 9 4 1 f/a—'[}DIZIS\AC
302(2 9 4 1| =590 4 1|IR |302|2 0 4 1| | 59 4 1[\IR
] ] \ '|I
04010 0 0 3 04010 0 0 3 3+2=5-~"
941[0 0 0 2 941[0 0 0 2—7
Step 3 Step 4
Memory CPU registers Memory CPU registers
01 9 40 3[!2|PC 30011 9 40 30 3|PC
0159 41 000 S5[AC|301|5 9 4 1 ~0 0 0 5|AC
302(2 9 41 »2 0 4 1(IR |[302(2 9 4 | ' [2 9 4 1|IR
. . I|
94010 0 0 3 04010 0 0 3 J
04110 0 0 2 041 |0 0 0 5}=
Step 3 Step 6
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Céac thanh phan chirc nang
cua CPU

Instruction Operand Operand
fetch feich store
* 1
Moultiple Multiple
operands results
L |
Instruction Instruction Operand Data Operand
address operation —s  address I address
calculation decoding calculation pe calculation
Instruction complete, Return for string
fetch next instruction or vector data

Lwu d6 trang thai chu ky 1énh

18
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Ngat (Interrupt)

|
> La ky thuat cho phép cac module khac (1/0) c6 thé
ngat ngang tién trinh x& ly binh thwéng
> C&c loai ngat:
v' Chuwong trinh (program): overflow, division by
zero
v Dinh th&i (Timer):
- DPuwoc tao bdi bd dinh thdi bén trong CPU
- Puwoc dung & ché dd ddc quyén trong cac hé
thong da nhiém
v 1/O: T I/O controller
v' L6i phan clrng: memory parity error
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< Chu ky I&nh c6 ngat:

>

>

No&i dung cua PC duwoc dua
ra Data Bus.

CPU dwa dia chi (tr Stack
Pointer) ra Address Bus.
CPU phat tin hiéu diéu khién
ghi bd nho.

Pia chi tra vé trén Data Bus
dwoc ghi ra dia chi da dinh (&
ngan xép)

Pia chi lénh dau tién cua
chwong trinh con diéu khién
ngat dwoc nap vao PC

CuuDuongThanCong.com

Ngat (Interrupt)

CPU

PC

MAR

i

Control

Unit

—

MBR

—>

VAVAY,

Memory

Address Data Control

bus

bus

bus

MAR: Memory Address Register.
MBR: Memory Buffer Register.
PC: Program Counter
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Instruction
fetch

Instruction
address
calculation

Ngat (Interrupt)

Operand Operand
fetch store
Muluple Muluple
operands results
Instruction Operand Operand
operation —s  address L Drit;un —  address In:;::;pt Interrupt
decoding calculation Pe caleulation

Instruction complete, Retumn for string No
fetch next instruction or vector data Interrupt

Lwu d6 trang thai trong chu ky I&nh c6 ngat
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o Pa ngat
Ve I ,
% Cam ngat
> CPU sé bd qua cac ngat méi, chi thi hanh ngat hién
tai.
» Céac ngat moi sé phai doi va sé dwoc kiém tra sau khi
ngat hién hanh hoan tat.
> Cac ngat dwoc thi hanh theo th tw ma chang xay ra.
< DO wu tién ngat
» Cac ngat co do wu tién thap cé thé sé bi ngat bdi cac
ngat c6 dd wu tién cao hon.
> Khi ngat co6 dd wu tién cao hon hoan tat, CPU sé
dworc trd vé cho ngat trwde do.
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Pa ngat

Interrupt

User program handler X
- -
E.--"'" —
— Interrupt
— handler Y
: =
- ~——

Pa ngét tuan tw
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Pa ngat

Interrupt
User program handler X

/

K

INY

g

Interrupt

handler Y

mlllllllllr

Pa ngéat 16ng nhau
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Pa ngat

Printer Communication
interrupt interrupt
User program service routine service routine
-_f = ﬂ / —_— ‘fi —
N — —
o - -
:é -
_ el Disk
£ = interrupt
% — £ = 25 . P .
_ service routine
N - . —

/

Vi du vé da ngat
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Puwong 6ng 1énh
(Instruction Pipelining)
|

» Chia chu trinh Iénh thanh cac cong doan va cho
phép thwc hién gbi 1én nhau (nhw day chuyén lap
rap)

» CO 6 cong doan:

v" Nhan Iénh (Fetch Instruction — FI)

v Giai ma Iénh (Decode Instruction — DI)

v Tinh dia chi toan hang (Calculate Operand
Address — CO)

v" Nhan toan hang (Fetch Operands — FO)

v" Thuwc hién 1énh (Execute Instruction — El)

v Ghi toan hang (Write Operands — WO)
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Puwong 6ng 1énh

(Instruction Pipelining)

Time

1 2 3 4 | § 6 7 8 | 9 |10 11 |12 |13 (14
Instruction1 | FI | DI | CO | FO | EI | WO
Instruction 2 FI | DI |CO|FO| E1I | WO
Instruction 3 FI | DI |CO|FO| EI | WO
Instruction 4 FI1 | DI |CO| FO| EI (WO
Instruction 3 FI | DI | CO| FO | EI |WO
Instruction 6 FI | DI | CO | FO | EI WO
Instruction 7 FI1 | DI |[CO|FO| EI |WO
Instruction § FI | DI |[CO| FO | EI WO
Instruction 9 FI | DI | CO | FO | EI WO

Biéu do thdi gian cia dworng 6ng [énh

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Puwong 6ng 1énh

(Instruction Pipelining)

< C&c van dé véi dwdng ong lénh:

> Xung ddt cau trac: do nhiéu cdng doan dung
chung mot tai nguyén

> Xung dot di¥ liéu: 1énh sau s dung di liéu két
qua cua Iénh trwdc

> Xung dot diéu khién: do ré nhanh gay ra
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Khoi luan ly va sb hoc (Arithmetic

| and Logic Unit - ALU)

> La mét phan cdia may tinh, thwe hién cac phép toan
luan ly va so hoc.

> S0 hoc: cong, trlr, nhan, chia, tang, gidm, dao dau.

» Logic: AND, OR, XOR, NOT, phép dich bit.

trol _—
p —— Flags
ALU

Registers m—— - Registers



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

YV V V V V

Pon vi diéu khién (Control Unit)

Nhan Iénh tw b0 nh¢& dwa vao thanh ghi lénh.

Tang ndi dung ctia PC dé trd sang I&nh ké tiép.

Giai ma Iénh nhan dwoc dé xac dinh tac vu Iénh yéu cau.
Phat cac tin hiéu diéu khién thwc hién Iénh.

Nhan tin hiéu yéu cau tir bus hé thong va dap ng.

| Instruction register |

Control signals
within CPU

5
Flags . _> %
_3.._. Control signals §
Control from control bus o
unit <
Clock —— >
Control signals
to control bus

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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4

o0

L)

4

o0

L)

Pon vi diéu khién (Control Unit)

I
Clock: Tin hiéu xung nhip tir mach tao dao dong.
Instruction register: Ma 1&nh tlr thanh ghi I&énh dwa dén dé
giai ma.

Flags: Céac c& tir thanh ghi c& cho biét trang thai cia CPU
va két qua cac phép toan tir khdi ALU trwde do.

Control signals from control bus: Cac tin hiéu yéu cau tw
bus diéu khién.

Control signals within the processor:
> Diéu khién cac thanh ghi

> Diéu khién ALU

Control signals to control bus:

> Diéu khién bd nho

> Diéu khléncac module I/O
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YV V VY

Thanh ghi (Registers)

|
Céc thanh ghi nam trong CPU.

Chtra cac thong tin tam thoi phuc vu cho hoat déng
& thoi diém hién tai ctia CPU.

Puwoc coi 1a mirc dau tién cia hé thdng nho.

Tuy thudc vao bd xt ly cu thé.

S6 lwong thanh ghi nhiéu -> tdng hiéu nang cla
CPU.

Co hai loai thanh ghi:

v Cac thanh ghi lap trinh dwoc

v Cac thanh ghi khéng lap trinh duoc
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YV YV VY

Thanh ghi (Registers)

Thanh ghi dia chi: Quan ly dia chi cua ngan nhd hay
cbng vaolra.

Nan
Nan

Nan

N g
N g

g

Ni di¥ liéu: Chwra cac dir liéu tam tho.
hi da nang: Cé thé chira dia chi hodc di liéu.

hi diéu khién/trang thai: Chra cac théng tin

diéu khién va trang thai ctia CPU.
Thanh ghi Iénh: chtwra Iénh dang dwoc thwc hién.
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Thanh ghi (Registers)

I
< B6 dém chwong trinh (Program Counter — PC):
» Con duwoc goi la con tré Iénh (Instruction Pointer
- 1P),
> Gilr dia chi cia Iénh tiép theo sé dwoc nhan vao,
» Sau khi mot Iénh dwgc nhan vao, néi dung PC
tw ddng tang dé trd sang Iénh ké tiép.
% Con tro di¥ liéu (Data Pointer - DP)
» Chra dia chicua ngan nh¢d dir liéu ma CPU
muon truy nhap
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Thanh ghi (Registers)

|

< Ngan xép (Stack)

» La vung nh& cb cau trac LIFO (Last In — First Out).
Thworng dung dé phuc vu chuong trinh con.
Pay ngan xép 1a mot ngan nh& xac dinh.
Pinh ngan xép la théng tin nam & vi tri trén cuing
trong ngan xép.
Pinh ngan xép co thé bj thay di.

YV V VY

A\
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o Thanh ghi (Registers)

< Con trd ngan xép (Stack Pointer - SP):
» Chua dia chi dinh ngan xép, rers

> Khi cAt mot théng tin vao ngan xép: o
Néi dung cua SP giam.

Stack
» Khi lay mot thong tin ra: NGi dung petnier N\
cua SP tang. - i -
base Block
3 reserved

» Khi ngan xép rébng SP tré vao day

< Thanh ghi co’ s& ngan xép (Stack
Base): chtra dia chi vi tri day cia ngan
Xep.

< Thanh ghi gi¢i han ngan xép (Stack
Iirpit): Chura di chi vi tri tdi da cua ngan
XEep.

ongThanCong.com https://fb.com/tailieudientucntt

Descending addresses
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Thanh ghi (Registers)
|
% Cac thanh ghi di liéu:

» Chira cac di¥ lieu tam thoi hodc cac két qua
trung gian.

» Can co6 nhiéu thanh ghi d@ liéu.
> Cac thanh ghi s6 nguyén: 8, 16, 32, 64 bit.
> Cac thanh ghi s6 dau cham ddng.
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Thanh ghi (Registers)

I
¢ Thanh ghi trang thai (Status register)

» Con goi la thanh ghi co (Flag Register)

» Chtra cac théng tin trang thai cua CPU

> Céac cd phép toan: bao hiéu trang thai clia két qua
phép toan

> Cac co diéu khién: biéu thj trang thai diéu khién
cua CPU
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Thanh ghi (Registers)

s CO phep toan

> Co& Zero (co rong): dwoc thiét 1ap 1&n 1 khi két qua
cua phép toan bang 0.

> C& Sign (c& dau): dwoc thiét 1ap 1&n 1 khi két qua
phép toan nhd hon O

» Co& Carry (c& nhé): dworce thiét 1ap 1én 1 néu phép toan
c6 nhé ra ngoai bit cao nhat — c& bao tran véi s6
khdng dau.

» Co& Overflow (c& tran): dwoc thiép 1ap 1&én 1 néu cdng
hai s6 nguy@n cung dau ma két qué co dau nguoc lai
— c& bao tran véi s6 co dau.
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Thanh ghi (Registers)
|

s Co diéu khién
> Co Interrupt (C& cho phép ngat)

v' Néu IF =1 —» CPU & trang thai cho phép
ngat vai tin hiéu yéu cau ngat tlr bén ngoai
gui toi

v Néu IF = 0 —» CPU & trang thai cam ngat voi
tin hiéu yéu cau ngat tlr bén ngoai glri toi
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LEnh may tinh

I
% MO hinh may tinh Von Neumann:

MEMORY
INPUT | | OUTRUT
Keyboard Monitor
Mouse PROCESSING UNIT Printer
Scanner N LED
Disk " ALU / Disk
CONTROL UNIT
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r r

o Lénh may tinh

I
1. Memory — B0 nho:

» MOt mang 2K x m bit
0000

E)ia chi: k bit 0001

0010

0011 001p1101

Gi& tri cua 6 nh&: m bit 0100

0101

YV YV VY

Cac hoat déng co ban: 0110

v LOAD: Doc gia tri ttr mot 6 1101 [ T07500%5

1110
nhO’ 1111
v' STORE: Viét gia tri dén mot 6
nho.
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r r

o Lénh may tinh

I
1. Memory — B0 nho:
¢ Giao tiép voi bd nho:

» MAR: Memory Address Register
» MDR: Memory Data Register MEMORY
» Doc tir mét vi tri co dia chi “A”: MAR MDR

1. Ghidia chi “A” vao MAR
2. GUri tin hiéu diéu khién doc dén bd
nho.
3. Poc dir liéu tw MDR
» Ghi gia tri “X” vao vi tri “A”:
1. Ghigia tri “X” vao MDR
2. Ghi dia chi “A” vao MAR
3. Gui tin hiéu diéu khién ghi vao bd nhé

ongThanCong.com https://fb.com/tailieudientucntt
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2. Control Unit — DPon vij diéu khién:

» |IR: Instruction Register CONTROL UNIT
v' Chtra Iénh hién hanh

» PC: Program Counter
v Chtra dia chi cGa I&énh két can xtr ly

» Control Unit doc moét Iénh tr bé nhd
(trong PC)

> Duwa vao Iénh nhan duoc, khdi nay
phat tin hiéu diéu khién dé goi thanh
phan twong trng thwe hién tac vu.

> Mot I1énh c6 thé ton mot hodc nhiéu
chu ky may....
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3. Processing Unit — Bon vi x ly:

» Cac don Vi chirc néng: PROCESSING UNIT
v ALU (Arithmetic and Logic Unit), CA0) e
v" Nhiéu don vi chirc nang nhw nhan, can
bac 2, ...

v LC-3 thuc hién duwoc ADD, AND, NOT
» Thanh ghi (Reqgister)
v' Dung lwvgng nho, lwu trir ram thoi,
v Cha toan hang va két qua thwc hién
cua cac don vi chi nang,
v' LC-3 c6 8 thanh ghi (R, ..., R,).
> DO dai tr nho (Word size)
v’ La s bit ALU c6 thé xt& ly trong mét Iénh
v LC-3¢6.ddo.dai ttr nhd 1a 16 bit. o
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4. Input/Output — Nhap/Xuat:

> Dung dé dwa di liéu vao bd nhé may tinh hodc v
lay di¥ liéu ra tir bd nhé may tinh. Scaner
> Mbi thiét bj co giao dién riéng, dang thanh ghi
MAR va MDR cua bd nho
v’ LC-3 ho tro keyboard (input) va man hinh
(output), OUTRUT
v Keyboard: thanh ghi di liéu (data register - Printer
KBDR); thanh ghi trang thai (status register - Dk
KBSR)
v" Monitor: data register (DDR) va status register
(DSR)

» Chuong trinh truy cap thiét b thwong siv dung
thong qua trinh diéu khién thiét bi (driver)
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I
Lénh la mdt don vi co ban cua cong viéc.
M®&i 1&nh 1& mét chudi s6 nhi phan ma bd x ly hiéu
dwoc dé thuwc hién mot thao tac xac dinh.
Control unit dich Iénh, sinh ra chudi cac tin hiéu diéu
khién dé thwc hién tac vu.
Thanh phan cta Iénh:
v Opcode: tdc vu can thyc thi
v' Operands: di¥ liéu/dia chi dung cho tac vu
Cac Iénh cua may tinh va cac dinh dang cua chung
goi la kién truc tap 1énh (Instruction Set Architecture —
ISA).
M&i bo xt ly c6 mét tap lénh xac dinh

eudientucntt
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\ 4

o Xu |3'/ lénh: Fetch instruction from memory

Decode instruction

\ 4

Evaluate address

\ 4

Fetch operands from memory

\ 4

Execute operation

\ 4

Store result
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LC-3 Instructions

1514 1312 11 109 8 76543 210
ADD* | 0001 DR SR1 |0 oo‘ saz

ADD* iira;_”jif A:DR-Vi [ :SR;7 "I‘ : |_rnm- Che do dla Chl

L L i i L A | i L )| | i L I A

wo | 0w | om | s o] | s | » Dia chithanh ghi (Register Addressing):

wor [ om | on | s [1] _ame Toan hang la 1 trong 8 thanh ghi

ot > Dia chi tire thoi (Immediate Addressing):
sn [ oo [1] | rcetean | Toan hang la gia tri chtra trong l1€nh,

son [ oo [of o [ mn[ | oo | | khong can tham chiéu dén bd nho
o > Pja chitwong ddi véi PC (PC-Relative):

................

o [ ow | 5 | ] S | Lay ndi dung 6 nh& & dia chi tinh tl thanh
et [ o® | s [ N\ ool | ghi PC.

: ‘ m - m i = mm ~ » Dia chi gian tiép (Indirect): Toan hang la
i [ [ el | dia chi cta con tré chi dén di liéu.

o [ e [ [ ees | % Pia chi twong d6i véi thanh ghi co sé

ST [ 1011 SA PCoffeetd o , N A R ns
i Do [ m [ ol s | (Base relative): Toan hang la do doi twr noi
map [ uin [ w0l [T veweas dung cua thanh ghi.

L e} CuuDuongThanCong.com-—+——+—— 4+ =4 https://fb.com/tailieudientucntt
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Lénh M6 ta chlrc nang

Phép toan ‘+'. Trj O tai bit 5 ng v&i ché dd thanh ghi; 1 1a ché do dia chi

ADD %
truee tiep
AN Phép toan luan ly. Tri O tai bit 5 (ng v ché d6 thanh ghi: 1 1a ché d6 dia
chi trwc tiep
BR Branch (If ...) — R& nhanh dén mét nhan néu ...
JMP Jump — Nhay dén dia chi la néi dung ctia thanh ghi.
JSR Jump Subroutine — Dén vij tri chwong trinh con
Jump Subroutine Register — Dén vj tri chwong trinh con c6 dia chi trong
JSRR :
thanh ghi
LD Load Data — Doc di¥ liéu tai 6 nh¢& twong dbi so véi thanh ghi PC.
LDl Load Indirect — Doc di liéu tai mot dia chi gian tiép

LDR Load Register — Poc di¥ liéu tai dia chi la ndi dung ctia thanh ghi + d6 doi

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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M6 ta chirc nang

LEA Load Effective Address — BPoc di¥ liéu tai dia chi PC + do doi
NOT Phép toan luan ly. Chi lam viéc vé&i thanh ghi.

RET Return — Tr& vé tir chwong trinh con (PC « R7)

RTI Return from Interrupt — Tr& vé sau sw kién ngat

ST Store Data — Viét di liéu vao dia dia chi PC + d6 doi

Store Indirect — Viét di¥ liéu dén dia chi la mét dia chi twong déi so voi
thanh ghi PC (mem(mem(PC + d6 doi)))

STR Store Register — Viét di¥ liéu vao thanh ghi + do doi
TRAP L&i goi hé théng (R7 « PC)

STI

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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» LC-3 coOlénh 16 bhit.

> MOi Iénh co 4 bit opcode [15, 14, 13, 12]
> Vidu:

15 14 13 12 11 10 Sf/W 7 6 5

ADD Dst Srcl |0

2 1 1

3
O SrcZ

O |

15 14 13 12 )10 8 5

8 7 6
O 0011 1001O0|0

3 2 1 0
01 10

Q |

“Cbéng nbi dung cua thanh ghi R2 vé&i thanh ghi R6,
lwu trir két qua vao thanh ghi R6.”
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I
X ly [énh:
v FETCH.
> Lay lénh ké tiép tir PC dwa vao IR
v' LAy ndi dung clia PC dwa vao MAR.

v' Gwi tin hiéu diéu khién doc t&i bd nho:.

v" Poc ndi dung cua MDR va dwa vao IR
> Thanh ghi PC chi dén I&énh ké tiép
v PC=PC+2

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0O

ADD Dst Srcl |00 O| Src2

15 14 13 12 11 10 9 8 7 6 5 4 3
0O 001110010000

= oo
= =
O o

ongThanCong.com https://fb.com/tailieudientucntt
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ay tin

EA

OP

EX

h
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X ly 1énh: F
» DECODE.
» Nhan dang opcode. -

v 4 bit [15-12] cGa lénh. (‘0001’)

» Xac dinh gia tri cac toan hang tir cac bit con lai

A EA
(v&i lenh ADD)
v' 3 bit [8-6] todn hang ngudn 1 : 010 o
v' 3 bit [2-0] toan hang nguén 2 : 110
v' 3 bit [10-9] toan hang dich : 110 EX
15 14 13 12 11 10 S 8 7 6 5 4 3 2 1 0
ADD Dst Srcl |0[|0 0| SrcZ L
15 14 13 1 11 10 9 8 7 6 5 4 3 2 1 0 S
000,11 100100001 10].



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

r r

o Lénh may tinh

I
X0 Iy lénh:

< EVALUATE ADDRESS F

> Trong nhirng chi thi can truy cap bd nh, tinh

toan dia chi str dung cho viéc truy cap bd nhé.
% FETCH OPERANDS
> Lay cac toan hang ngudn dé thi hanh tac vu.
> Vidu:
v’ LAy di liéu tlr bd nhé (LDR)
v Poc dit liéu tir thanh ghi 1
EX
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X ly 1énh: ;
v EXECUTE
> Lay cac toan hang nguon dé thi hanh tac vu. D
> Vidu |
v Léy di lidu tir bd nhé (LDR) ”
v Poc dir liéu ttr thanh ghi
% STORE. op

> Luwu trir két qua ra bd nhé hodc thanh ghi.
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I
Vi du: Xac dinh néi dung thwc hién cua chwong trinh sau.
.orig x3000
AND RO, RO, #0
LD R1, UNO
LD R2, DUE
INTEL ADD RO, RO, R2
ADD R1, R1, #-2
BRZ AMD
BRNZP INTEL
AMD ST RO, TRE
HALT
UNO .FILL XO0DE
DUE .FILL X0003
TRE .FILL XFFFF
.end

uongThanCi
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