Input /Output Devices

Muc tiéu
M Ndm nguyén 1y cdu tao va dic di€m clia
thiét b1 I/0.
I Nhiém vu va yéu cau cuia thiét bi I/O.
I" Céch giao ti€p gitta CPU va thiét bi I/O.
" Hi€u cac budc trong qud trinh ngit quing.
I" Nim dudc cd ché DMA
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No1 dung
= Nguyén ly xuat nhip trong may tinh
= C4ch CPU giao ti€p vdi thiét bi I/O.
= Ngit quiang
= DMA

= C4c thiét bi I/O :
Hard Disk,Floopy Disk, Printer,
Keyboard,Mouse
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Thiét bi 1/0 :

= Thiét bi I/O la 1 thi€t bi c6 kha
nang cung cap dit liéu khi CPU

yeu cau trong tac vu doc va co
kha ning ghi dif li€u vao khi CPU

thyc thi 1 tac vu ghi.
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? Lam sao CPU nhan biét mot I/O

= Moi I/O cé 1 dia chi riéng goi 1a cong (port). Khi
CPU truy xuat I/0 , CPU xuiat ra 1 dia chi.

= Mot so bit cao cia dia chi di vao b giai ma, trén
duong ra cua by bd giai ma sé cé tin hiéu Chip
select tuwong wng v6i /0 ma CPU mudn truy xuit.

= Cdc dia chi thap con lai sé di d&€n moi I/0 nhung
chi ¢6 1/0 nao c6 duong Chip Select tich cuc mdéi
dugc truy xuAt.
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So do giai ma dia chi

Bit cao ROMCS

Ci4c bit thap Address bus
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Minh
hoa

KEYBOARD
MONITOR

VIDEO KEYBOARD HARDDISK
CPU

MEMORY Bl cONTROLLER CONTROLLER [l CONTROLLER Jll CONTROLLER
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CPU lién lac vdéi thiét bi I/0

= Thi€t bi ngoai vi lién lac v6i CPU thong qua
cac cong /O .

Cac thiét bi I/0 c6 toc do lam viéc chAm hon téc do cua

CPU rat nhiéu = dé khic phuc nhuge diém nay ngudi ta

dung viung nhé dém.

Su’ truyén thong tin giita thi€t bi /0O va CPU dugc thuc
hién theo 2 buéc :
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CPU lién lac vdéi thiét bi I/0

: truyén thong tin gitta b nhé trong
va b0 nhé dém.

: truyén thong tin giita bo nhé dém
va thi€t bi I/0.
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CPU lién lac vdéi thiét bi I/0

= C6 thé t6 chic dé 1 CPU lam viéc dong thdi
vSi nhi€u thi€t bi ngoai vi bing cdch phan
chia thor gian.

-T il

X : Tin hiéu diéu khi€n tit CPU
Tin hiéu diéu khién cua b nhé
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Ngat quang (Interrupt)

= Ngit (Interrupt) 12 g1 ? :
Ngit 1a s lam ngirng chuong trinh dang chay.

= Mot interrupt xuat hién khi 1 chuong trinh
dang thuc thi b1 ngung.

= Interrupt dudc tao ra béi nhi€u 1y do khic nhau
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Ngat quang (Interrupt)

= Do user lap trinh cé 1énh INT <number> yéu cau
phuc vu ngit quang (nhu xuit nhiap chang han).

* Do hé thong gy ra vi 11y do nao d6 khong mong
mudn (nhu 10i ciia phép chia 0, phép tinh bi tran
s0...)

= Do thiét bi I/O giy ra : mdy in, ban phim, 6 dia ...
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Software Interrupt

= Ngit mém :
Do thi hanh 1€nh INT trong chuong trinh.

Xay ra khi can 1 chuong trinh con trong hé
diéu hanh va thudng 12 chuong trinh con

xuat nhap.
Ci phap goi 1 ngit mém trong chudng trinh :

INT number
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Software Interrupt

= Mot s6 ngiat mém thong dung :
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
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Thi du minh hoa goi ngat mém

ROM BIOS

CALLING PROGRAM

Y - 0 F000:F065 STL
INT 10h F000:F066 CLD
ADD ... N YA PUSH ES
€ rooo:Foss ITIITIL

RETURN TO

CALLING
PROGRAM

3069 F000:F065 F000:AB62
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Giai thich
1. Con so theo sau INT bao cho CPU biét phai dinh vi

muc nao trong bang vector ngat quang.

2. CPU nhay dén dia chi lwu trong bang vector ngat
quing (FO00:FO065).

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

4. 1énh IRET giup CT quay tré lai ngay sau lénh goi ngat
va tiép tuc thi hanh Iénh nay.
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Hé thong ngat IBM PC/XT

Ngat dia chilogic dia chi VL coéng dung

0 00E3:3072 03EA2 161 phép chia

1 0600:08ED 068ED chay twrng Iénh

2 FO000:E2C3 FE2C3 ngat khéng che NMI

3 0600:08E6 068E6 diém dirng

4 0700:0147 07147 tran khi lam viéc vé&l s6 cé dau
5 FO000:FF54 FFF54 In man hinh (BIOS)

6 ,7 dwtrir

8 dén F cac ngat cua chip 8259

10 F000:F065 FF065 Vao ra cho Video (BIOS)
11 F000:F84D FF84D kiém tra cAu hinh tbj (BIOS)
12 F000: F841 FF841 kiém tra kich thwéc bé nhé (BIOS)
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Hé thong ngat IBM PC/XT

Ngat dia chilogic dia chi VL coéng dung

13 F000:EC59 FEC59 Vaolra dia (BIOS)

14 F000:E739 FE739 vao/ra RS 232 (BIOS)
15 F000:F859 FF859 vao/ra cassette (BIOS)
16 F000:E82E FE82E Vao/ra ban phim (BIOS)
0700:0147 07147 tran khi lam viéc vé&l s6 cé dau
2 FO000:FF54 FFF54 In man hinh (BIOS)

3 ,7 dwtriv

8 dén F cac ngat cua chip 8259

10 F000:F065 FF065 Vao ra cho Video (BIOS)
11 F000:F84D FF84D kiém tra cAu hinh tbj (BIOS)
12 F000: F841 FF841 kiém tra kich thwéc bé nhé (BIOS)
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Hé thong ngat IBM PC/XT

Ngat dia chi logic dia chi VL coéng dung

1A F000:FEGE FFEGE thel gian hé thong (BIOS)

1B F000:0140 00840 diéu khién Ctrl+Break

20 PSP:0000 @ e Két thic chwong trinh DOS
21 Cothédatlai = - gol chirc nang DOS

F1 - FF khéng st dung
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Mot so vi du minh hoa
Ex : Xem bang vector ngat quang trén MT

a. Str dung DEBUG dé hien thi néi dung cua
cac 0 nhé& 0000:002Fh

b. Tim CS:IP cta 16i phép chia, NMI va INT 8

Poi vél 16i phép chia INT 0, CS:IP dwoc dat
& dia chi 0,1,2,3.
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D : \>DEBUG

-D 0000:0000 002F
0000:0000 68 10 A7 00 8B 01 70 00-16 00 96 03 &8 01 /70 0O

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

Co thé dir liéu trén may PC cua ban khac vél div liéu
trén vi con phu thuéc vao version cua DOS, ngay thang
cua BIOS, viéc str dung bd nhé kép (shadow memory).

DPoi v&i ngat 16i phép chia (INT 0), CS:IP dwoc dat &
dia chi 0,1,2,3.

= CS =00A7 IP=1068

Con INT 8 thi sao ?
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Ex : minh hoa INT 0 dworc gol va thi hanh

MOV AL,92
SUB CL,CL
DIV CL

INT O

INT 3

DPoan CT trén sé xuat thong bao

Divide Error
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Interrupt noi

Ngit ndi : ngidt tv thin do CPU sinh ra con dudgc goi 1a
ngat khong che NMI.

Ngit ndoi xay ra khi CPU & 1 trang thdi khong mong

muon nhu 10i phép chia 0 (DIV 0), phép chia bi tran,
dién 4p nguodn bi gidm thap ...
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Hardware Interrupt

= Ngit cing :

dudc tao ra khi thi€t bi ngoai vi can dén CPU.

Ngat cirng dworc phéat sinh bél chip 8259 Interrupt
Controler, phat tin hiéu cho CPU tam dinh chi sw thi
hanh cua CT hién hanh va xw ly ngat.

Pic trung cla ngit cing 1 tin hiéu yéu cau ngit
quang

Ngit ban phim 12 1 dién hinh ngit ciing.

Khi can thi€t chuong trinh cé thé cAm ngit ciing.

Chuong 5 : I/0 Devices
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Hardware Interrupt

Pic trung clia ngit cing 12 tin hiéu yéu cau ngit
quang

Ngit ban phim 1a 1 di€n hinh ngit ciing.

Khi can thi€t chuong trinh c6 thé cAm ngit cing bang
lenh CLI (Clear Interrupt Flag).
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Bang vector Interrupt

Cac chuong trinh phuc vu nay lién lac truc
ti€p véi cac thi€t bi I/0 thong qua 1 s6 thanh
ghi goi 1a cong (port) vao/ra.
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Bang Interrupt vector (cont)

= Khi 1 ngit dugc yéu cau, CPU khong can biét dia chi
ctia chudng trinh con phuc vu ngit nay ma chi quan
tam dén s6 hiéu i cila ngat va sé nay chi dé€n phan ti
thiwi cua bang interrupt vector .
Ex : Khi ta gé vao 1 phim, 1 tin hiéu sé tam thdi ngat
ngang cong viéc ciia CPU. CPU sé tim dén vector ngit so
9 (cua ban phim). Vector nay ¢ dia chi 0:24h.

I" CPU sé lay ra dia chi cua thu tuc chuyén phuc vu
ban phim (c6 san trong ROM BIOS).

I" Thuc hién thu tuc nay xong

I" Quay tré lai chd bi ngat dé ti€p tuc thuc hién cong

viéc do dang
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Nhirng chi thi ngat nay lay dia chi CTC & dau ?
Ex : INT 21h

Pé tinh dia chi ciia CTC phuc vu ngat ta :

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

Dia chi 00A7:107C

|

CS IP

Chuong 5 : I/0 Devices
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Cac vector ngat tro dén cac thu tuc cé

san trong

Vector |DPia chi Chuc ning
ngat
5 14H |In man hinh ra may in.
8 20H | Do thoi gian
9 24H  |Ma scan tu ban phim
10 40H Video display
11
12
13 .. Chuong 5 : 1/0 Devices
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Thi du minh hoa Interrupt

00014h

\ 0001Ch
__—» 00020h S

° 00024h
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30
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ES3

00

FO

4 bytes

BANG VECTOR NGAT

ﬁ
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Ve [ ] /\‘) N\
Cac loai cong vao ra

. Cong noi tlep (serial port ) : IBM PC cung cap
2 cong ndi ti€p : COM1 hay AUX va COM2

2 cong nay & dia chi 400h va 402h trong ving
du liéu BIOS.

Cong ndi ti€p dung cho modem dién thoai,
mét may in noi ti€p hay noi truc ti€p vdi 1
may tinh khac.
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Ve o /\‘) \
Cac loai cong vao ra
= Cong song song (parallel port ) : IBM PC

cho phép st dung 3 cong song song : PRN
hay LPT1, LPT2 va LPT3.

Pia chi ctia cac cong nay luu trong bd nhé tai 408, 40A,
40C.

Tén cong dia chi Noi chita dia chi
COM1 3FSH 400
COM2 2FS8H 402
PRN 3BCH 408
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DMA (Direct Memory Access)

DMA la gi ?

= K§ thuat cho phép I/O device hay Bus diéu
khi€n viéc truyén dif liéu vao/ra MT ma khong
thong qua CPU.
= Nho thé CPU van diéu khién cac qua
trinh xt 1y khdc trong qua trinh nhap xuat
dit liéu.
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Scan code cua Ban phim
= Chip 8048 x& 1y diéu khi€n ban phim :

Theo doi c6 phim nao dudc 4n khong thi bdo
cho CPU thong qua ngat 09h.
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Scan code cua Ban phim

Lam sao MT phéan biét dugce khi 1 phim dugc nhan
va khi phim d6 dugc nha ?

= Khi nhd phim bi 4n, ban phim tao ra 1 ma
scan khac v6i ma scan lic phim bi 4n, c6
gid tri bing ma trudc cOng thém 128 (80h) ,
nghia 13 doi bit 7 clia byte ma scan trudc tir
0=>1

Ex : khi ta 4n chit z, scan code 1a 44

Nha phim nay ra ban phim tao ma scan
172
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B0 ma hoa quét trén ma tran

4 line ? >
coL1 © To
COL2 @ 1 line
eI DEMUX
COoL4 @ > 1
1 0 m—— )
> 4
® —_— 3
o 17
4—‘ e Q0 Q1 Q2 Q3
PR 21I_ine 4 Bit Counter
o
¢ 4 line

<4 DECODER
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HOAT PONG NGAT QUANG CUA 10

Khi 1 10 ¢6 yéu cau giao ti€p v6i CPU (xuit nhap
data), IO nay sé€ kich khdi 1 dudng tin hi€u IRQ cua
minh (Interrupt request) d€ bdo 1a minh can phuc vu.

Cdc budc trong ti€n trinh ngit quang :
" IO c6 yéu cau CPU phuc vu, sé& gtti tin hiéu IRQ dén
Interrupt controller.
™ N€u c6 nhi€u I/O cuing yéu cau ngit , IntController sé& gidi
quyét cdc yéu cau biang ch€ do uu tién.
™ IntController phat 1 tin hi€u d€n CPU xin ngit, CPU s&
hoan tit 1énh dang thuc hién , cat gid tri cua thanh ghi IP va

< A o A . 2 N . 1 N
CS vao stack dé bi€t dia chi trd ve sau khi phuc vu ngat hoan
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Lién lac gitta ban phim va CPU(cont)

= C méilan cé 1 tdc dong an phim
= = mach ban phim gy ra ngat 9
= = g0i 1 chuong trinh con phuc vu ROM BIOS.

INT 9 sé doc cong 60H dé biét tac dong phim
nao da xay ra (doc ma scan tuong ung).

INT 9h chuyén ma scan nay thanh ma
dai 2 bytes , byte thap chita ma ASCII
cua phim dé, byte cao chia ma scan.
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HOAT PONG NGAT QUANG CUA 1/0

™ CPU yéu cAu ma nhin dang d€ biét phuc vu cdi gi?
Nhd ma nay CPU vao bdng Interrupt vector dé biét dia
chi bt dau clia chuong trinh con phuc vu ngit nim dau
trong by nhd.

™ CPU chép dia chi bat dau cia chuong trinh con phuc
vu ngiat vao CS va thuc thi ma lénh cia chudng trinh
nay.

™ Sau khi thuc hién xong tdc vu cuia ngat , 1énh cudi
cung 1a INTR, CPU sé lay gia tri cii cua CS va IP
trong stack ra dé ti€p tuc thuc thi cac 1énh con lai cta
ung dung

Chuong 5 : I/0 Devices

39



Thi du minh hoa vé interrupt

IRQ5

ADAPTER CARD

INT _1

INTERRUPT

ENABLE
PREORITY =
CONTROL

IRQ5
CONTROL
DATA
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Giai thich

= Card IO yéu cau phuc vu biing cach dua
duong tin hiéu IRQ trén card lén muc 1.

Puong IRQ ndi véi bo diéu khién ngit, yéu cau nay sé
lam bat bit 5 cua thanh ghi IRR.

Interrupt controller s€ so sanh IRR véi thanh ghi mat na
IMR dé xem hién tai cé6 cho phép IRQ5 hay khong. Néu
cho phép thi sé ki€m tra tiép.

Kiém tra xem cé 1 ngiit cé uu tién cao hon IRQ5 hay
khong. Néu cé thi IRQ5 phai chd cho dén sau khi ngit
uvu tién thuc hién xong.
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G

iai thich (cont)

Chuong trinh phuc vu ngit phat 1énh IRET két
thic. CPU phuc hoi gid tri CS va IP tir Stack dé c6
thé ti€p tuc thuc hién qu4 trinh trudc do.
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Giai thich (cont)

* Interrupt controller dua duong tin hi€u INT 1€n mic 1
dé bao cho CPU biét ¢6 ngat quang.

Sau khi CPU chap thuin ngit, Interrupt controller gifi data
cho CPU véi tri 0Dh (gia sit IRQS5 tuong Wng véi ngiat 0Dh).

Bat bit 5 cua thanh ghi dang phuc vu ISR, xo04 bit 5 cua IRR vi
IRQ5 da dugc giai quyét.
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Giai thich (cont)

Nhay dé&n noi chita cdc 1énh cia ngat nay va
thuc thi cac 1énh tuong ng.

O cudi chuong trinh phuc vu ngat, CPU gti gia tri
b4o két thic phuc vu ngiat EOI (End of Interrupt
=20h) cho IntControler.
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Hard Disk ™%

Cac thuit
ngu

u CIUSter track




Hard Disk

Spindle Motor

Filter

Crash Stop
Baseplarte
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Hé thong tap tin cia DOS va diéu
khién dia

= Bang FAT : (File Allocation Table)

™ Nim ngay Boot Sector (sector 0).

I Bang FAT dugc tao ra khi ta partion dia
cung

I" Noi dung Bang FAT mé ta trang thai
cua cac cluster con tot hay da hu (vatly),
da dung hay chua dung...
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| N[0 ta tle.’ﬁ‘ﬂ-nﬂ(phuc
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Summary slide

= Thé& nao la ngat ndi. Cho 1 thi du minh hoa.

= Khi lap trinh, ta thuong goi 1 chuong trinh
phuc vu xudt nhap, ldc dé ta sit dung loai ngat
nao. Cach goi.

= Lam sao dé phan biét ngat ciing va ngiat mém.
= Khi dung INT 21h d¢€ hién thi 1 ky tu ra man
hinh, thanh ghi nao chita ky tu sé hién thi?.
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