Input /Output Devices
Muic tieau
Naem_ nguyean lyu caau taio vag

Aaéc Aleam culia thieat bo 1/O.

Nhieam vui vag yeau caau cula
thieat bo I/O.

Cauch giao tieap gicoa CPU vag
thieat bo I/O.

Hieau cauc boouc trong quau trinh
ngaét quaong.

Naém nooic co.chea DMA )



Noai dung
* Nguyean Iyu xuaat nhaap trong mauy
tinh
* Cauch CPU giao tieap voui thieat bo I/O.
* Ngaet quaong
"= DMA

= Cauc thieat bo I/O :
Hard Disk,Floopy Disk, Printer,
Keyboard,Mouse



Thieat bo /O :

* Thieat bo I/O lag 1 thieat bo cou
khau naeng cung caap doo lieau khi
CPU yeau caau trong tauc vui noic
vag cou khau naéng ghi doo lieau
vago khi CPU thoic thy 1 tauc vui
ghi.



?Laﬂm sao CPU nhain bieat moit
0.

" Moai I/O cou 1 fioa cha rieang goii lag coang (port).
Khi CPU truy xuaat I/0, CPU xuaat ra 1 noa chee.

" Moat soa bit cao cuua noa cheae ni
vago boa giali mao, trean noogng ra
cuua boa boa giaui mao seo cou tin
hieau Chip select toong oung voui I/O
mag, G LM AR FHE K28 n laii sed i
nean moii YO nhong chae cou IO nago
cou noosng Chip Select tich coic moui
nooic truy xuaat.



S0 noa giatii mao noa cha

Bit cao ROMCS

Cauc bit thaap Address bus




Minh
hoia

KEYBOARD
MONITOR

VIDEO KEYBOARD HARDDISK
CONTROLLER CONTROLLER [ CONTROLLER [l cCONTROLLER

CPU MEMORY




CPU liean laic voui thieat bo I/0

" Thieat bo ngoali vi liean lalic vOui
CPU thoang qua cauc coang /O .

Cauc thieat bo I/0 cou toac noa lasm vieac chaam hon toac
nod cutia CPU raat nhieau =» fiea khaéc phuic nhooic fiieam
nagy ngoogi ta dugng vugng nhou neam.

Soi truyean thoang tin giooa thieat bo I/0 vag CPU nooic
thoic hiean theo 2 boouc :



CPU liean laic voui thieat bo I/0

: truyean thoang tin giooa boa nhou
trong vag boa nhou neam.

: truyean thoang tin giooa boa
nhou neam vag thieat bo 1/0.



CPU liean laic voui thieat bo I/0

= Coul thea toa chouc fnea 1 CPU lagm
vieac noang thowi voui nhieau thieat
bo ngoali vi baeng cauch phaan chia
thogi gian.

Tin hieau nieau khiean tog CP1

Tin hiedau nieau khiean cuia boa
nhou neam



Ngaet quaong (Interrupt)

* Ngaet (Interrupt) lag gi ? :
Noaét lag soll lagm ngoésng choong
trinh nang chaiy.

* Moat interrupt xuaat hiean khi 1
choong trinh nang thoic thi bo ngoéng.

" |[nterrupt nooic talo ra boui nhieau lyu
do khatic nhau



Ngaet quaong (Interrupt)

* Do user laap trinh cou leanh INT <number> yeau caau
phuic vui ngaét quaong (nho xuaat nhaap chaung hain).

" Do hea thoang gaay ra vi 1 lyu do nago nou khoang
mong muoan (nho leai cutia pheup chia 0, pheup tinh
bo traen soa...)

= Do thieat bo I/O gaay ra : mauy in, bagn
phim, oa fida ...



Software Interrupt

* Ngaet meam :
Do thi hagnhi leanh INT trong choong
trinh.

Xaoy ra khi caan 1 chéong trinh con
trong hea nieau hagnh vag théogng
lag choong trinh con xuaat nhaap.

Cuu phaup goii 1 ngaet meam trong

choong trinh :

INT number



Software Interrupt

" Moat soa ngaet meam thoang duing
INT 10h : Video services
INT 16h : Keyboard services
INT 17h : Printer services
INT 1AH : Time of Day
INT 1CH : User Time Interrupt
INT 21H : Dos Service



Thi dui minh hoia goii ngaét meam

CALLING PROGRAM

MOV ...
INT 10h
ADD ....

3069

F000:F065

ROM BIOS

STL
CLD
PUSH ES
PUSH DS

F000:F065

F000:F066

F000:F067
F000:F068

F000:AB62

RETURN TO

CALLING
PROGRAM




Giai thich

1. Con s0 theo sau INT bao cho CPU biét phai dinh vi
muc nao trong bang vector ngat quing.

2. CPU nhay dén dia chi luu trong bang vector ngat
quang (F000:F065).

3. M6t chuong trinh con (diéu khién ngat) tai
F000:F065 bat dau duogc thi hanh va hoan tat khi gap
lénh IRET.

4. 1énh IRET gilp CT quay trd lai ngay sau lénh goi
ngat va ti€p tuc thi hanh Iénh nay.



Heé thong ngat IBM PC/XT;

Ngat diachilogic  diachi VL coéng dung

0 O00E3:3072 03EA2 161 phép chia

1 0600:08ED 068ED chay tung Iénh

2 FO000:E2C3 FE2C3 ngat khéng che NMI

3 0600:08E6 068E6 diém dirng

4 0700:0147 07147 tran khi lam viéc vél s c6 dau
5 F000:FF54 FFF54 In man hinh (BIOS)

6 ,7 dutrkr

8 dén F cac ngat cua chip 8259

10 F000:F065 FF065 Vao ra cho Video (BIOS)

11 F000:F84D FF84D ki€m tra cau hinh tbi (BIOS)

12 F000: F841 FF841 ki€m tra kich thuéc bdé nhé (BIOS)



Heé thong ngat IBM PC/XT;

Ngat dia chi logic

13 FO000:EC59

14 FO000:E739

15 F000:F859

16 F000:E82E

0700:0147 07147
2 FO000:FF54 FFF54
3 ,7 dutrtr

8 dén F cac ngat cua chip 8259

10 F000:F065 FF065
11 FO000:F84D FF84D
12 F000: F841 FF841

GIERTAYE cong dung

FEC59 Vaolra dia (BIOS)
FE739 vaolra RS 232 (BIOS)
FF859 vaolra cassette (BIOS)
FES2E Vaolra ban phim (BIOS)

tran khi lam viéc vél s6 c6 dau

In man hinh (BIOS)

Vao ra cho Video (BIOS)
ki€m tra cau hinh tbi (BIOS)
ki€m tra kich thuéc bdé nhé (BIOS)



Heé thong ngat IBMIPCIXT;

Ngat dia chi logic
1A FO000:FEGE
1B F000:0140

20 PSP:0000
21 C6 thé dat lai

dia chi VL
FFEGE
00840

céng dung
thol gian hé thdng (BIOS)

diéu khién Ctrl+Break

Két thic chuong trinh DOS
gol churc nang DOS

F1 - FF khéng su dung




Mot so viidu minh'hoa
Ex : Xem bang vector ngat quing trén MT

a. SU dung DEBUG d& hién thi ndi dung
cula cac 6 nhéd 0000:002Fh

b. Tim CS:IP cua loi phép chia, NMI va INT 8

Poi v6l 1oi phép chia INT 0, CS:IP duoc
dat & dia chi 0,1,2,3.



D : \>DEBUG

-D 0000:0000 0O02F

0000:0000 o6& 10 AY 00 8B 01 /70 00-16 00 96 03 8B 01 70 00
0000:0010 8B 01 70 00 B9 06 0OC 02-40 07 OC 02 FF 03 0OC 02
0000:0020 46 07 OC 02 0A 04 OC 02-3A 00 96 03 54 00 96 03

Co6 thé dit liéu trén may PC cua ban khac vél dit liéu
trén vi con phu thudc vao version cua DOS, ngay thang
cua BIOS, viéc sir dung bo nhé kép (shadow memory).

Poi véi ngat 16i phép chia (INT 0), CS:IP duoc dat &
dia chi 0,1,2,3.

= CS = 00A7 IP=1068

Con INT 8 thi sao ?



Ex : minh hoa INT 0 duoc gol va thi hanh

MOV AL,92

SUB CL,CL Poan CT trén sé xuat thdng bao
DIV CL Divide Error

INT O

INT 3




Interrupt noai

Ngaét noai : ngaéet tol thaan do CPU sinh ra
cogn Nooic goli lag ngaet khoang che NMI.

Ngaéet noail xaoy ra khii CPU ol 1 traing thaui
khoang mong muoan nho loai pheup chia O
(DIV' 0), pheup chia bo tragn, niean aup
nguoan bo giatm thaap ...



Hardware Interrupt

* Ngaet coung :

nooic taio ra khi thieat bo ngoaii Vi
N&gacpmg 3(90 &%Ps'inh bl chip 8259 Interrupt
Controler, phat tin hiéu cho CPU tam dinh chi su thi
hanh cta CT hién hanh va xu ly ngat.

Naéic trong culia ngaét coung lag tin hiedu
yeau Caau ngaet guaong

Ngaét bagn phim lag 1 Aiean hinh ngaét
coung.

Khi caan thieadt chéong trinh cou thea caam

7/ s\
NN AT 1IN A



Hardware Interrupt

Naéic trong cutia ngaét coung lag tin hiedu
yeau Caaul hgaet guaong

Ngaét bagn phim lag 1 Aiean hinh ngaét
coung.

Khi caan thieadt chéong trinh cou thea caam
ngaét coung bang lénh CLI (Clear Interrupt
Flag).



Bating vector Interrupt

Cauc choong trinh phuic vui nagy liean laic
troic tieap voui cauc thieat bo I/0 thoang qua 1
soa thanh ghi goii lag coang (port) vago/ra.



Baung Interrupt vector (cont)

* Khi 1' ngaet nooic yeau caau, CPU khoang caan bieat noa
chae cutia choong trinh con phuic vui ngaét nagy mag chee
quan taam nean soa hieau i cuiia ngaét vag soa nagy chae
nean phaan tou thou i cutia baiing interrupt vector .

Ex : Khi ta goti vago 1 phim, 1 tin hiedu se6 taim thogi
ngaét ngang coang vieac cutia CPU. CPU seo0 tim nean
vector ngaét soa 9 (cuua bagn phim). Vector nagy ou noa

cha 0:24h.
CPU seo0 laay ra noa cha cuua thuu tuic chuyean

phuic vui bagn phim (cou saiin trong ROM BIOS).
Thoic hiean thuu tuic nagy xong
Quay troii laii choa bo ngaét fnea tieap tuic thoic hiean
coang vieac dou dang



< , . . >
@ Nhiing chi thi ngat nay lay dia chi CTC & dau ?

Ex : INT 21h

Ppé tinh dia chi cia CTC phuc vu ngat ta :

21h * 4 = 84h = can dung 2 word (4 bytes)cho mol
vector ngat hay dia chi CTC.

Pia chi 00A7:107C

|

CS IP



Cauc vector ngaet trou nean cauc thuu
tuic cou saiin trong

Vector | Noa Chouc naéng
ngat chee
5 14H |In magn hinh ra
mauy in.
8 20H [No thégi gian
9 24H |Mao scan tog bagn
phim
10 40H |Video display
11 .
12 .



Thi dui minh hoia Interrupt

00014h 56| 09| 741100

- 00018h ZA E40 00 EO
\ oooich |oB| EOHO0| EO
__—» 00020h » (76 | 2A |00 30

G 00024h SB[ [ES 00 EO

/

NGAET
ﬁ
a \
4 bytes

BAUNG VECTOR




(Canic loail coang vago ra

" Coang noai tieap (serial port ) : IBM PC cung
caap 2 coang noai tieap : COMI1 hay AUX vag
COM2

2 coang nagy ou noa cha 400h vag 402h trong
vugng doo lieau BIOS.

Coang noai tieap dugng cho modem fiean
thoail, moat mauy in noai tieap hay noai
troic tieap voui 1 mauy tinh
khauc.



Cauc loail coang

VA4ago I'd
" Coang song song (parallel port )

: IBM PC cho pheup sou duing 3
coang song song : PRN hay

NdPchk cL‘EaTgau‘{:acgaIl‘E;ragﬂy lou trong boa

nhou taii 408, 40A, 40C.

Tean coang fioa cha
Noi choua noa che

COM1 3F8H 400
COM2 2F8H 402
PRN 3 BCH 408

B p AE nla ) " ™ OTTY A D AN



DMA (Direct Memory Access)

DMA lag g1 ?

= Kyo thuaat cho pheup I/O device hay
Bus fieaul khiean vieac truyean doo
lieau vago/ra MT mag khoang thoang
P INLBY thea CPU vaan fiieau
khiean cauc quau trinh xoua lyu
khauc trong quau trinh nhaap
xuaat doo lieau.



Thieat po Daau cu o

Keyboard : Thieat bo nhadp fidon giaiin,

tadp hoip cauc cofng taéc boa tri thagnh 1 ma

TiA%hidhu ngod ra cuila ma traidn coing taéc nagy
6oic hda vago maich taio mad bagn phim.




Scan code cuua Bagn phim
" Chip 8048 xou lyurnieaul khiean
bagn phim :
Theo dooi cou phim nago hooIc aan
khoang thi bauo cho CPU thoang
gua ngaet OYN.



Sican code cuuma Bagn phim

LLagm sao MT phaan bieat nooic khi 1
phim nooic nhaan vag khi phim nou

0 QA5 NS ohim bo adn, bagn phim
taio ra 1 mao scan khatc voui mao
scan luuc phim bo aan, cou giau tro
baeng mao troouc coang theam 128
(80h) , nghoda lag noai bit 7 cutia

byte mao scan troouc tog 0 =» 1
Ex : khi ta aan choo z, scan code

lag 44

Nhau phim nagy ra baen phim
taio mao scan 172



Boa mao hoau queut trean ma
traan

KEY
4 line ? » DOWN
coLl @ To
coLz ® 1 line EN
COL3 @ DEMUX CO
coLs @ » 1
R
» 4
® ® — g 10
®
o] 1 T CcO
G 2 line 4 Bit Counter PU
TO
¢ 4 line -IR-,E
<t DECODER




HOAIT NOANG NGAET QUAONG
CUUA IO

Khi 110 cou yeau caau giao tiedp voui CPU (xuadt
nhadp data), |0 nagy sed kich khodi 1 "ddang tin hiedu
IRQ culia minh (Interrupt request) fiea batio lag minh
Cadn phuiC VUI.

Cauc boduc trong tiean trinh ngaét quaodng :

IO cou yeau caau CPU phuic vui, sed goui tin hieau
IRQ Anean Interrupt controller.

Neau cou nhieau I/O cugng yeau caau ngaét ,
IntController sed giali quyeat cauc yeau caau
Ca9RecErRPolles OHAIRANN hiedu Aedn CPU xin
ngaét, CPU sed hoagn taat leanh nang thoic hiean,
caat giau tro cula thanh ghi IP vag CS vago stack
fiea bieat noa chae trod vea sau khi phuic vui ngaét

haacn F2AF



ILiean laic giooa bagn phim vag
CPU(cont)
* Cou moal laan cou 1" tauc nodng aan
- p* maich bagn phim gaay ra ngaet 9
= = goii 1 choong trinh con phuic vui ROM
BIOS.
INT9 seo fioic coang 60H fnea bieat
tauc noang phim nago nao xaoy ra
(hoic mao scan toong oung).
INT 9h chuyedan mao scan nagy
thagnh mao dagi 2 bytes ,
byte thaap choua mao ASCII
cuua phim nou, byte cao



HOAIT NOANG NGAET QUAONG
CUUAT1/O

CPU yedu caau med nhadn daing fea biedt phuiic vui cali
gi? Nhog med nagy CPU vago baling | nterrupt vector fea
biedt foa chaebaét Naau culia chddng trinh con phuiic vui
nga&t neem naau trong boa nhou.

CPU cheup noa che baét naau cutia choong trinh con
phuic vui ngaét vago CS vag thoic thi mao leanh cuta
choong trinh nagy.

Sau khi thoic hiedan xong tauc vui cutia ngaét , leanh
cuoai cugng lag INTR, CPU seo laay giau tro cuo cutia
CS vag IP trong stack ra fiea tieap tuic thoic thi cauc
leanh cogn laii cutia oung duing



Thi dui minh hoai vea interrupt

IRQ5

ADAPTER CARD

INT

PREORITY
CONTROL

IRQ5

CONTROL

DATA

INTERRUPT
ENABLE
FLAG




Giam thich

* Card 10 yeau caau phuic vui' baeng cauch
noa noopgng tin hieau IRQ trean card lean
RABHE, IR noai véiii boé fiieau khiean ngaét, yeau caau
nagy seo lagm baat bit 5 cutia thanh ghi IRR.

Interrupt controller seo6 so saunh IRR voui thanh ghi maét
nai IMR fieda xem hiean taii cou cho phetp IRQ5 hay
khoang. Neau cho pheup thi se6 kieam tra tieap.

Kieam tra xem cou 1 ngaét cou 6u tiean cao hon IRQ5 hay
khoang. Neau cou thi IRQ5 phatii chog cho fiean sau khi
ngaeét ou tiean thoic hiean xong.



Giaul thich (cont)

Choong trinh phuic vul ngaét phaut leanh
IRET keat thuuc. CPU phuic hoai giau tro
CS vag IP tog Stack fiea cou thea tiedp
tuic thoic hiean quau trinh troduc Aou.



Giauli thich (cont)

* Interrupt controller noa noogng tin hieaw INI' lean mouc 1
nea bauo cho CPU bieat cou ngaét quaong.

Sau khi CPU chaap thuaan ngaét, Interrupt controller gotii data
cho CPU voui tro 0Dh (giau sou IRQ5 toong oung voui ngaét
0Dh).

Baat bit 5 cutia thanh ghi nang phuic vui ISR, xoau bit 5 cutia
IRR vi IRQ5 nao nooic giaui quyeat.



Giaui thich (cont)

Nhauy nean noi choua cauc leanh cutia ngaét
nagy vag thoic thi cauc leanh toong oung.

Oii cuoai chéong trinh phuic vui ngaét, CPU géiii
giau tro bauo keat thuuc phuic vui ngaét EOI (End of
Interrupt =20h) cho IntControler.



Hard Disk - ek

Cauc thuaat
ngoo
- C|USteI' track




Hard Disk

Spindle Molor

Filter

Crash Stop
Baseplarte




Hea thoang taap tin cuuia DOS vag
nieau khiean fida
* Baung FAT : (File Allocation Table)

Naem ngay Boot Sector (sector 0).

Baung FAT nooic taio ra khi ta partion noa
coung

Noai dung Baung FAT moa tau traing
thaui cuua cauc cluster cogn toat hay nao
ho (vaat lyu), nao dugng hay choa dugng...



Vieat cauc K
| iaf,-;i:

hagm 9 nec i ngaﬂy hlean tau.




Summary slide
SO

Z

® Thea nago lag ngaét nodi. Cho 1 thy dui minh
hoia.

* Khilaap trinh, ta thoogng goii 1 choong trinh
phuic vui xuaat nhaap, luuc nou ta sou duing
loaii ngaét nago. Cauch goii.

" LLagm sao nea phaan bieat ngaét couing vag ngaét
meanm.

" Khi dugng INT 21h fiea hiean tho 1 kyu toi ra
magn hinh, thanh ghi nago choua kyu toi seo
hiean tho?.
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