Tai 1liéu mon hoc: Ghép ndi va diéu khién thiét bi ngoai vi

CHUONG 4: GHEP NOI PIEU KHIEN NGAT
4.1 Khai niém va phan loai ngit
4.1.1 Khdi niém

MB&i khi mét thiét bi phan ctng hay mot chuong trinh can dén su gitp d& cia CPU, né
gui di mat tin hiéu hodc 1é€nh goi 1a ngét (Interrupt Request — IRQ) dén bd vi xur 1y chi
dinh mot cong viéc cu thé nao d6 ma né can CPU thyc hién. Khi bd vi xir Iy nhan duoc
tin hiéu ngét, né thudong tam ngung tit ca cic hoat dong khdc va kich hoat mot chuong
trinh con dang c6 trong b nh¢ goi 1a chuong trinh xur ly ngat (Interrupt Service Routine

_ ISR) tuong tmg véi ting sd liéu ngit cu the Sau khi chwong trinh xir Iy ngit 1am xong
nhi¢ém vuy, cdc hoat dong cua mdy tinh s& tiép tuc lai tir noi da bj tam dimg ldc xay ra
ngat.

4.1.2 Phan logi ngit

C6 ba loai ngit chinh, dau tién 12 cic ngat dugc tao ra boi mach dién cua mdy tinh nham
dap lai mot sy kién nao d6 nhu nhan phim trén ban phim ... Céac ngit nay dugce bo diéu
khién ngat 8259A quéan ly. 8259A s& an dinh murc d6 vu tién cho timg ngat roi gui dén
CPU. Thtr hai 12 cdc ngat do CPU tao ra khi gap phai mot két qua bt thuong trong khi
thuc hién chwong trinh nhu chia cho 0 ching han ... Cubi ciing la cac ngit do chinh
chuong trinh tao ra nham goi cdc chuong trinh con & xa dang nim trong ROM hoic
RAM, céc ngit nay goi 1a ngat mém chiing thudng 1a bd phan cia cic chuong trinh con
phuc vu cua ROM-BIOS hodc cua DOS.

Ngoai ba loai ngit trén con ¢6 loai ngét dic biét 1a ngat khong bi che NMI doi hoi CPU
phuc vu ngay khi c6 yéu cau. Loai ngat nay thuong dugc dung dé béo hiéu sy cb nhu syt
diép 4p hay 18i bo nhé. Nhu vay NMI 1 mire ngit c¢6 do uu tién cao nhat .

Céc ngit trong PC ¢6 thé chia thanh 4 nhém nhu sau :

- Céc ngdt vi xt 1y :

Thudng goi 1a cdc ngat logic dugc thiét ké san trong bd VXL. Bon trong sb cdc ngit nay
(0,1,3,4 ) do chinh by VXL tao ra, con ngat 2 (NMI ) s€ dugc kich hoat khi c6 tin hi¢u tao
ra b&i mot trong cic thi€t bi ngoai.

1. Cdc ngat cirng
Duoc thiét ké san trong phan ctng ctia cia PC, tdm ngat trong sd céc ngit nay (2,8,9,tlr
BI} dén Fh) d}ch gan S:hét vao trong })(f) VXL hodc vao bang mach chinh cta hé thong.
Tat ca cdc ngat cung déu do 8259A diéu khién .

2. Cdc ngat mém
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Nhiing ngit nay 1a mot phan ctia cac chuong trinh ROM -BIOS, cic s6 hiéu danh cho céc
ngat cia ROM- BIOS 1a tir 10h dén 1C h va 48h .

Ngoai ra con ¢é cic ngat DOS va ngat BASIC phuc vy hé diéu hanh DOS va chuong

trinh BASIC .

3. Cdc ngdt dia chi

INT (Hex)
00
01
02
03
04

05 - 07
08
09
0A
0B
0C
0D
OE
OF

10 - 6F
70
71
72
73
74
75
76
77

78 - FF

Biang 4.1 : Bang chirc ning cic ngit trong may vi tinh

IRQ
Exception Handlers
Exception Handlers
Non-Maskable IRQ
Exception Handlers
Exception Handlers
Exception Handlers

Hardware IRQO
Hardware IRQ1
Hardware IRQ2
Hardware IRQ3
Hardware IRQ4
Hardware IRQ5
Hardware IRQ6
Hardware IRQ7
Software Interrupts
Hardware IRQS8
Hardware IRQ9
Hardware IRQ10
Hardware IRQ11
Hardware IRQ12
Hardware IRQ13
Hardware IRQ14
Hardware IRQ15

Software Interrupts

Common Uses

Chia mét sb cho 0

Thuyc hién tung budc

Non-Maskable IRQ (Cic 13i chan 18)
Diém dimg chuong trinh do ngudi st dung dit

Vuot qua ndi dung thanh ghi hay by nhé

Bo thoi gian hé thong

Ban phim

Redirected

Cong nbi tiép COM2/COM4

Cong ndi tiép COM1/COM3

Reserved/Sound Card

Diéu khién dia mém

Cong song song

Ngit ROM-BIOS hay DOS

Dong ho thoi gian thyc

Redirected IRQ2

Reserved

Reserved

PS/2 Mouse

Math's Co-Processor

Hard Disk Drive

Reserved

Ba trong s6 cdc ngit nay tro dén ba bang rat quan trong, d6 1a bang khoi tao man hinh,
bang co s& dia va bang cdc ky tu do thi. Cac bang nay chtra cic tham so dugc ROM
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BIOS dung khi khdi dong hé thong va tao céc ky tw do thi. Céc s6 hi¢u danh cho cdc ngét
nay la tor 1D hex dén 1F hex.

4.2 Xir Iy ngit ciia nhiéu thiét bi ngoai vi

Thong thudng mot MVT can xir 1y ngit ciia nhiéu TBNV, do d6 can giai quyét cdc van
dé sau:

- Cho phép hodc cam ngat cho mot yéu cau ngit ctia mot TBNV.

- Ghi nhén va sap xep nhiéu yéu ciu ngt theo thir tu uu tién.

- Xdc dinh ngudn ngit do TBNV nao gy ra.

- Tao vector ng?it, tirc dia chi 6 nhé cta 1énh dau tién trong chuong trinh con
phuc vu ngit.

4.2.1 Cho phép hodc cim ngit

1. Cho phép hodc cam ngdt bang lénh
- Lénh c4m ngit DI (Disable interrupt) va cho phép ngat EI (Enable Interrupt) ctia 8085.
- Ghi vao thanh ghi ¢6 n¢i dung bit IF (Interrupt Flag) cdc gid tri:
IF =1 : cho phép ngit
IF=0 : cAm ngat
2. Cho phép hoac cdm ngdt bdng mach phan cung.
Vi 16i vao NMI va yéu cau ngat ctia TBNV, ta c6 thé dung cic mach 1at dé diéu khién
cho phép hoic cAm ngit.

4.2.2 Sip xép wu tién ngit
Theo mot trong ba phuong phép sau:
1. Phwong phdp hoi vong (polling):

Diing chuong trinh, doc theo thr ty uu tién cic bit trang thdi cta cdc TBNV va kiém
tra ching. Néu bit nao xdc 1ap 1én 1, ttc TBNV tuong Gmg c6 yéu cau ngit, va VXL
chuyén sang chuong trinh con ngat phuc vu TBNV d6. Sau d6 lai doc va kiém tra bit
trang thai TBNV ¢6 mirc uu tién thap hon.

Phuong phap nay don gian vé thiét bi nhung mét thoi gian hoi vong.

2. Phuong phdp ngdt ciing

D¢ tranh mat thoi gian hoi vong, nguoi ta ndi céc bit trang thai cia TBNV voi mach
OR, 16i ra cong OR nbi vao chan INTR ctiia VXL. Khi bat ky TBNV nio ¢6 yéu cu ngit,
VXL sé& nhan biét qua INTR va tién hanh hoi vong.

Phuong phép nay giam dugc thoi gian kiém tra trang thdi khi chua c6 yéu ciu ngat
nao, nhung ciing khong thay doi duoc thir ty uu tién.

3. Phwong phdp xir Iy wu tién bang mach cirng
C6 hai loai uvu tién theo vi tri va uu tién tuy theo mach so sanh.

% Uutién theo vi tri dat gan VXL
So d6 mach vi dy trén hinh 4.1, voi hoat dong nhu sau:

- Tin hiéu tra 10i ngat INTA (Interrupt Acknowledge) tor VXL di ndi tiép qua
cac BGN, qua mach xur Iy ngit va tré vé lai VXL theo mot mat xich kin (daisy
chain). BGN nao dit gan VXL ¢6 muic vu tién cao
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- Néu mot BGN di ghi nhan ngat, tin hiéu INTA bi chin va khong truyén téi
B‘GN sau. Do d6, VXL khong nhan dugc tin hi¢u INTA, nghia 1a c6 mdt yéu
cau ngat da xay ra.

DIy=DI,

INTR

AAH

VXLINTA BGN;—»BGN,—»BGN;
DI,=DI, K v y v
INTA |¢

(a) (b)

Hinh 4.1: So @6 wu tién ngit theo vi tri va vector ngat

Phuong phdp nay tuy don gian nhung thir ty vu tién khong thay d6i duge va néu c6
mdt BGN nao bi hong, mach s& ludn bio c6 yéu cau ngat.

%  Uu tién ngat dung mach so sdanh

Diing céc vi mach Intel 8214, 8259 c6 thé thay d6i wu tién ngat bang chwong trinh.
4.2.3 Xdc dinh nguon gdy ngit

C6 nhiing phuong phdp xdc dinh TBNV nao gy ngit dé chuyén sang chuong trinh
con phuc vu ngat tung ing cho TBNV d6:

- Phuong phap hoi vong: VXL doc va kiém tra 1an luot trang thai cdac TBNV.
Néu két qua 1a 1, trang thai TBNV 1a sin sang va nguon ngit 1a TBNV d6.

- Phuong phép doc vector ngit tao béi tin hiéu ngit INTA trong uu tién ngat
theo vi tri.

- Phuong phép doc vao thanh ghi uu tién PR trong so d6 diing mach so sanh.

4.2.4 Tao vector ngit
Vector ngit chta dia chi ddu ctia chuong trinh con phuc vu ngat. Cac vector qg?it
cia MVT — PC dugc trinh bay trén bang 4.1. Ta c6 thé tao vector ngdt bang cong
AND colector hé nhu hinh 4.1 (b).

Phuong phdp nay thay d6i dugc muc wu tién va cich tim ngudn ngit, nhung mach
phtc tap va dat tién.
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CHUONG 5: GHEP NOI VAO RA PIEU KHIEN BANG DMA

5.1 Khai niém DMA co ban
5.1.1 Khdi ni¢gm DMA
Phuong phép trao di dit liéu theo chwong trinh s& cham do:

- VXL p}léi gidi ma va thuc hién I¢nh
- Trao d6i dir li¢u tung byte thong qua thanh chtra AX ctia VXL.

K thudt vao ra DMA (direct memory access) 1a phwong phép truy cap truc tiép téi bd
nh¢ hodc I/O ma khong c6 sy tham gia cua CPU. Phuong phdp nay trao dbi dir liéu gitra
bd nhd va thiét bi ngoai vi véi tée dd cao va chi bi han ché boi toc do ciia bd nhd hoic
cua bo diéu khlen DMA. Téc do truyén DMA c6 thé dat téi 10 + 12 Kbyte/s véi céc bd
nhé RAM c6 tde do cao. DMA dugc tng dung trong nhleu muc dich nhung thong thuong
n6 dugc dung trong qud trinh "refresh” DRAM, xuat man hinh, doc ghi dia, truyén dir
lidu gitra cdc viing nhé véi toe do cao .

5.1.2 Hoat dopng DMAC (DMA Controller) co bdn

Hai tin hi¢u dé yéu cu va x4c nhén trong hé thong VXL 1a HOLD dugc sir dung dé yéu
cau DMA va HLDA 1a du ra xdc nhdn DMA. Khi tin hiéu HOLD hoat dong (HOLD =
1), DMA duogc yéu cau. Bo VXL tra loi bang cach kich hoat tin hiéu HLDA, x4c nhan
yéu cau, dong thoi tha ndi cdc cong viéc hién thoi ciing cdc bus dir lidu va dja chi, diéu
khién duoc dit o trang thai tro 'khang cao. Trang thai nay cho phép cac thiét bi I/O bén
ngoai hoic cdc bd VXL khic nim quyén diéu khién bus hé théng dé truy cép truc tiép bd
nh¢ . Tin hi€u HOLD c¢é mirc uu tién cao hon INTR hoac dau vao NMI (ngét khong che
dugc) va chi sau RESET. Tin hiéu HOLD lu6n ¢6 hiéu luc tai bat ky thoi diém nio trong
sudt qud trinh thyc hién cdc 1énh khac cia VXL. Chii y rang tu lac tin hiéu HOLD thay
d6i cho dén khi tin hiéu HLDA thay di da trai qua mot s6 chu ky clock .

DMA thuong duoc thuc hién gitra thiét bj I/O va bo nhé. Qua trinh doc DMA 1a qué trinh
dua dit liéu tir bd nhd ra thiét bi /O, va nguoc lai qué trinh ghi DMA 1a qu4 trinh dua dir
liéu tir /O t6i bd nhé. Trong ca hai chu trinh nay thiét bi /O va bo nhé duoc diéu khién
dong thoi dan dén can c6 cic tin hiéu didu khién khic nhau. Dé diéu khién qud trinh doc
DMA ta can hai tin hiéu hoat dong MEMR (doc bo nhé ) va IOW (ghi 1/0). Dé diéu
Kkhién qué trinh ghi ta c6 hai tin hi¢u MEMW (ghi b bd nhé) va IOR (doc I/O). Bo diéu
khién DMA cung cip dia chi bd nhé va tin hiéu chon thiét bi /O cho 8088 trong sudt qua
trinh DMA. Do téc d6 truyén DMA phu thudc vao tbc do ciia bd nhd va tde do cua bd
diéu khién DMA nén trong trudng hop tdc do ciia bo didu khién DMA nho hon so véi bd
nhé thi by diéu khién DMA s& 1am giam tdc d chung ctia hé thong .

Hinh v& sau minh hoa qua trinh hoat dong DMA co ban ciing d0 thi thoi gian doc / ghi
DMA :
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EEATN  WERIFY

S0
REALN + WERIFY
REATIYS
4
HEO.HLDA fz)
[1] HEQ is set it DEO active
HEO + HLTIA [2] HEQ is reset it DREO mok active

DMA OPERATION STATE DIAGEAM

DO thi thoi gian doc / ghi DMA .

READ TIMING:

CHIF SELECT I A

1
'
, TaR ! 1+ TRa
ADD-BUS ! b ><
1
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| AR 1 i :‘_Tm
TOFO : [
! 1
1 1
T 1
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WEITE TIMING:
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e
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}
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5.1.3. Cdc ché dé trao déi div liéu DMA
+ Trao doi dit lidu theo khdi: trao d6i nhiéu 10i dit liéu, dém tir gid tri n dén 0.

~ +Trao d6i 14y 1én chu ky timg phan: DMA phét hién data bus rdi, rdi thyc hién trao
doi dir licu DMA.
DMAC phai c6:
- Thiét bi phat hién duong day rdi
- Thiét bj bao dam VXL bi treo cho téi khi DMAC khéng st dung duong day,
khién VXL cho mot thoi gian Tw to1 khi DMAC thyc hién trao d6i xong trong

mot phan cua trao doi dir lidu va tiép tuc ndt & phan 14y 1én chu ky sau cho toi
khi két thic trao doi ca tir dir liéu DMA.

+ Trao dbi ldy 1én chu ky trong sudt: giéng ché do trén, nhung DMA bat VXL chd téi
khi trao d6i xong mot tir dit 1iéu tron ven.
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5.2 B diéu khién DMA - 8237A

Vi mach 8237A 1a mot bo diéu khién DMA cung cép dia chi bd nhé va tin hiéu diéu
khién trong sudt qui trinh DMA va truyén sb liéu véi toc do cao gitta bo nhé va thiét bi
vao ra. 8237 1a vi mach ¢6 4 kénh tuong thich véi b VXL 8088, cac kénh nay c6 thé m&
rong thém nhiéu kénh khac mic du ddi v6i hé thdng nho thi 4 kénh nay la qia di. 8237
¢6 kha nang thuc hién truyén DMA 1én t&i 1.6Mbyte/s .Mdi kénh c¢6 kha ning danh dia
chi téi 64 Kbyte bd nhé va c6 thé truyén 64 Kbyte theo chuong trinh.

5.2.1 So do khéi va chirc ndng cdc khéi ciia vi mach 8237A

1. So dé khoi

meO1 hd a0t
oW O 2 A AE
FERR O] 3 FE[AS
MERW O] 4 ITHAL
[END O] 5 36 [EOP
REaDY O & 35 [ A3
HLOA ] 7 sA0a2
ADSTE O & 0 a Pin ot diagram
AENDO 3 gongy 5 J2HA0 2237A-5 Programable
HRz O 1 AW
=oOn s0 DB DA Controler
cLE Oz za[DEA
RESET O13 2aDE2
Dackz 4 21 HDES
Dack s 015 26 [1DEA
DRER S CJ16 2s[ADACKD
DRER: O 24 QDACKS
DRER 1 OIS 23[DES
oreco O13 22 O DE&
was O] 20 1 HoET

Hinh 5.1: Vi mach 8237A -5
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EOP —1 Diecrementor IncDecrementar A0 - A
W0 Euffer
FEZET— Temp wWard T-:rrﬁp Addressz
— Count Reg [16] eq [16]
ci — [ B bit byz |
READT— Timing | T | — [ )
CLOCK—  And Fizad Buffer Feadrite Buffer Euffer |
HEM —1 Contral Baze Bzt Current | Current
Address whord Address ‘ward
A0ETE—
— 16 Count [16 Count [16]
MEMF—q (1] cunt (18] (18] Command
FAERTw—] | | Cankral
oR — | |
W —4 | writ; ?:chr | | Fesd B | ——
OREGN lr | ) B0 - DB
—1L Priarit Command [3] nEcrnal daka bus 1 WO Buffer
DRERS Encorder I“F " K
HLOA& =T  And |
HRE —fRatating | Musk[4) (:— T
04 CK e Lagic Read wrike | - - | | - - |
Plode (45 batusz cMmporar
DACKS Fequest (4] | ode (435 5] porary (8]

Hinh 5.2: So d khdi chi tiét ciia 8237
- CLK : Puoc ndi véi tin hi¢u dong ho hé thong .
- CS :Tin hi€u chon mach, thong thuong ndi v6i dau ra cia mot bo gidi ma dia chi.
- RESET : Xo4 cdc thanh ghi tam, thanh ghi trang théi , thanh ghi 1énh,thanh ghi yéu ciu.
- READY : tao trang thdi chd cho 8237A-5 dbi voi b nhd hodc 1/0 ¢6 tde do thap.

- I‘-ILDAW (hold Acknowledge): tin hi¢u thong bdo CPU da tha ndi bus dia chi, dit liéu,
diéu khién cuia né.

- DREQo - DREQ; (DMA request) : Dau vao yéu cau truyén DMA cho mdi kénh cta
8237A-5, cuc tinh cua céc tin hi¢u vao nay la c6 thé 1ap trinh dugc .

- DBy - DB (dz}ta bus ): Chan ndi véi bus dit liéu ctia bo VXL 8088 dugc su dung trong
qua trinh trao do6i dit li¢u

- IOR va IOW : diéu khién doc va ghi I/O .
- EOP (end of process ) : tin hiéu hai chiéu bao két thiic DMA tai cudi chu ky DMA .

- Ao~ Az : Chon thanh ghi ndi can 1ap trinh va mot phan dia chi truyén DMA trong qué
trinh DMA .

- A7 - Ay : Cung cap 1 phén dia chi con lai cia DMA .
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- HRQ (hold request ) : ndi véi HOLD ciia VXL tao yéu cau DMA .

- DACKo- DACK; : (DMA channel acknowledge ) Dau ra chap nhan DMA ( c6 thé 1ap
trinh duoc) Thuong dung dé chon thiét bj can diéu khién DMA.

- AEN : Cho phép chot dia chi ndi v6i DB - DB7 dong thdi khong cho phép cdc bd dém
trong hé thong dugc noi vé1 VXL.

- ADSTB’ : (address strobe ) : hoat (K)ng nhu ALE qhung chi st dung béi bo diéu khién
DMA chét dia chi Ag- Ajs trong suot qua trinh truyén DMA.

-MEMW ,MEMR: Piu ra diéu khién bd nhé doc, ghi dit liéu trong chu ky DMA twong
ung .

2. Chitc nang cdc khoi va cdc thanh ghi

* Cac khoi chirc nang cua vi mach :

- Khéi dém bus dir liéu.
Day 12 bo dém 8 bit ghép ndi 8237 véi bus hé thong .

(Do- D7) : Céc duong bus dir li¢u ba trang théi, hai chiéu. Khi 8237 dang duogc lap trinh
diéu khién boi 8088 CPU, 8 bit dit liéu cua thanh ghi dia chi DMA, thanh ghi ché do
(Mode set Register ) dugc gui dén tr bus dit liéu. Khi 8088 CPU doc mét thanh ghi dia
chi DMA, hodc thanh ghi dém (terminal count Register), thanh ghi trang thdi dir liéu
duogc truyen dén 8088 thong qua bus dit lidu. Trong sudt chu ky DMA (khi 8237 dang
nam quyén dleu khién bus dir liéu), 8237 s& giri 8 bit quan trong nhét cta dia chi b nho
(tr mot trong s6 cdc thanh ghi dia chi DMA) téi bo diéu khién bus. Céc bit dia chi nay s€
dugc truyén ngay khi bat dau chu ky DMA, sau d6 bus dir liéu sé& dugc giai phéng dé
thuc hién qua trinh trao d6i dit liéu v6i bo nhé trong sudt qua trinh DMA.

* Cac kénh DMA (DMA channel ):

Mbi kénh (CHO - CH3) bao gdm hai thanh ghi 16 bit :
Thanh ghi dia chi DMA va thanh ghi dém (Terminal Count Register ) .

Hai thanh ghi nay phai dugc khoi tao trude khi cdc kénh duge phép hoat dong. Thanh ghi
dia chi DMA dugc doc cung vdi dia chi cia 6 nhé dau tién duge truy cap. Gid tri dugc
ghi vao thanh ghi dém (termianal count register) xac dinh sd céc chu ky DMA ngay trude
khi dau ra ctia b dém két thiic TC (Terminal Count ) hoat dong. N6i chung khi muon co
N chu ky DMA thi gid tri N-1 phai dugc dua t6i 14 bit thap cia thanh ghi dém cong vao
ra (Terminal Count Register). Hai bit cao nhét cta thanh ghi nay x4c dinh loai hoat dong
DMA cho kénh nay .
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* Khéi doc ghi logic (Read/ Write logic )

Khi 8088 CPU doc hodc ghi mot trong s6 cac thanh ghi ciia 8237, khéi logic diéu khién
doc ghi nhan 1énh doc I/O (IOR) hodc I/O Write (IOW) thong bdo cho vi mach diéu
khién bus 8288 giai ma 4 bit dia chi thap nhat (A¢- A3 ) va dong thoi ghi ndi dung cua bus
dir liéu vao thanh ghi dia chi (néu 1a tin hiéu IOW) hodc ghi noi dung thanh ghi dia chi
1én bus dir liéu (néu 1a tin hiéu IOR ). Trong sudt qui trinh DMA khdi logic diéu khién
doc ghi thyc hién 1énh doc I/0O va ghi bo nh¢ ( chu ky DMA ghi) hodc tin hiéu ghi /O va
doc bo nhd (chu ky DMA doc). Can luu ¥ rang trong sudt qué trinh diéu khlen DMA thiét
bi /O khong hoat dong trong ché d6 nay phai dugc dit ¢ trang thdi "cAm " st dung tin
hi¢u AEN.

* Cac thanh ghi noi:

- Thanh ghi dia chi hién thoi (CAR ): Luu 16 bit dia chi bo nh¢ trong sudt qué trinh
truyén DMA. Moi kénh déu c6 mot thanh ghi nay va CAR tang hoac gidm tuy thudc vao
cach 1ap trinh.

- Thanh ghi dém tir hién thoi (CWCR ): diéu khlen sO byte duoc truyen trong qué trinh
DMA . S6 ghi trong thanh ghi nay nhé hon sb byte da dugc truyén 1 don vi.

- Thanh ghi dia chi co s¢ va tir co s&¢ (BWCR): sir dung khi chon ché QQ tu dong kich
hoat cho mot kénh ,trong qua trinh nay thanh ghi BWCR dugc dung dé€ goi lai cdc thanh
ghi CAR va CWCR sau khi DMA két thuc.

- Thanh ghi 1énh (Command Register ): 1ap trinh cho hoat dong ctia 8237

DF D DS D4 D2 D2 M D0

\— 0 Mermory tommernary disable

1 Mernary tommernary enable

0 Charel 0 addres: hold disable
1 Chanel 0 addresz hold enable
« ifhitd=10

0 Controller enable
1 Comkroller disable
0 Hormal tirnitg
1 Corrpresszed tinitig
# ibhit 0 =1
| O Fixedpriority
| 1 Botatimg pricrity

0 Late wiite zelection

1 Eutended wiite selection
= iEhit3=1

0 DEEQ semze active high
| 1 DEREQ semse active low

0 DACE zenze active low
1 DACK semse active high

- Thanh ghi ché d6 (Mode Registe ): Thiét 1ap ché do hoat dong cho mbi kénh .
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O7 D& D5 D4 D3 D2 D1 Do

0] Chavel 0 zelect
01 Charnel 1 select
10 Chanel 2 select
11 Chanel 3 select

o0 ety transter
01 Write transter
0 EBeadtranster

11 illegal
o= iFhit B and T =11

0 Autoimitialization disable

1 Autommitialization enable

| 0 Address merernent select

| 1 Address decretment select

00 Derrand rmode zelect
01 Simgle tmode select

10 EBlock mode seleck
11 Cazcadernode select

- Thanh ghi yéu cau (Request Register): ding yéu cau truyén DMA bang phan mém .

DF D D3 D& D3 D2 D1 D)

Daon't care

00 Chanel 0 seleck

0 Chanell select

10 Chanel 2 select
11 Chanel 3 select

0 Reset reguest hit

1 Ser request hit

- Thanh ghi che set/reset (Mask register set/reset mode): xo0d ,thiét lap viéc cim cdc kénh

D7 D6 D3 D& D3 D2 I Do

Dom't care

00 Select charel O trask hit

01 Select chavel 1 trask hit

0 Select charel 2 tmask it
11 Select chanel 3 mask bit

0 Clear mask it

1 Set vnask hit

- Thanh ghi cAm (Mask register): xod hoac thiét lap viéc cAm cia tat ca céc kénh bing

mot 1énh .
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DY D& DS Dd D3 D2 D1 Do

Don't care 0 Clear chanel 0 trask it
1 Set chanel 0 rnasgk bit

0 Clear chanel1 wnask hit
1 et chanel 1 rnask it

0 Clear chanel 2 rmash it
1 Set chanel & rnask it

0 Clear chanel 3 ask bit
1 Set chanel 2 tnask hit

- Thanh ghi trang thdi (Status register -SR ): x4c dinh trang thai cia cdc kénh DMA .

OF D6 D5 D4 D3 D2 D1 D0

Chanel 0 haz reached TC
Chanel1 has reached TC
Chanel 2 haz reached TC
Chanel 3 has reached TC

Chanel 0 regquest
Charel 1 reguest
Chanel 2 request
Charel 3 reguest

Bang 5.1: Giéi thiéu dia chi va cac 1énh doc ghi cho cac thanh ghi.

As Ay A Ay JOR TOW Hoat dong
1 0O 0 O 0 1 Doc thanh ghi trang thai
1 0O 0 O 1 0 Ghi thanh ghi 1énh
1 0 0 1 1 0  Ghi thanh ghi yéu cau
1 0 1 0 1 0 Ghi thanh ghi mét na don
1 0 1 1 1 0 Ghi thanh ghi ché d6
1 1 0 O 1 0 Xoa flip-flop con tré byte
1 1 0 1 0 1 Doc thanh ghi tam thoi
1 1 0 1 1 0 Xoda chu
1 1 1 0 1 0 Xo4 thanh ghi mat na
1 1 1 1 1 0 Ghi tét ca céc bit cta thanh ghi mat na
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Ké | Thanh ghi Hoat | cs | JOR | ToW A3 | A2 | A1 |Ap | Int | Data

nh dong FF | Bus

0 dia chi co so Ghi 0 1 0 0 0 0 0 0 A+Ay
va hién hanh 0 1 0 0 0 0 0 | Ag+Ajs
dia chi hién boc 0 0 1 0 0 0 0 0 As+Ag
hanh 0 0 1 0 0 0 0 | Ag+Ajs
Pémldicosd |[Ghi |0 1 0O 0 0 0 1 0 |W=W,
va hién hanh 0 1 0 0 0 0 1 1 Wis+Wg
Pém1oihién |Poc [0 0 1 0 0 0 1 0 |W=W,
hanh 0 0 1 0 0 0 1 | Wis+Wg

1 dia chi co so Ghi 0 1 0 0 0 1 0 0 A+Ay
va hién hanh 0 1 0 0 0 1 0 1 Ag+Ajs
dia chi hién boc 0 0 1 0 0 1 0 0 As+Ag
hanh 0 0 1 0 0 1 0 1 Ag+Ajs
Pémldicosd |[Ghi |0 1 0 0 0 I 1 0 |W=W,
va hién hanh 0 1 0 0 0 1 1 1 Wis+Wg
Pém1oihién |Poc [0 0 1 0 0 1 1 0 |W=W,
hanh 0 0 1 0 0 1 1 1 Wis+Wg

2 dia chi co so Ghi 0 1 0 0 1 0 0 0 A+Ay
va hién hanh 0 1 0 0 1 0 0 1 Ag+Ajs
dia chi hién Poc 0 0 1 0 1 0 0 0 A=Ay
hanh 0 0 1 0 1 0 0 1 Ag+Ajs
Pém 16i co sé | Ghi 0 1 0 0 1 0 1 0 W+W
va hién hanh 0 1 0 0 1 0 1 1 Wis+Wg
Pém1dihién |Poc |0 O I 0 1 0 1 0 |W=W,
hanh 0 0 1 0 1 0 1 1 Wis+Wg

3 dia chi co s¢& Ghi 0 1 0 0 1 1 0 0 As+Ag
va hién hanh 0 1 0 0 1 1 0 1 Ag+Ajs
dia chi hién boc 0 0 1 0 1 1 0 0 As+Ag
hanh 0 0 1 0 1 1 0 1 Ag+Ajs
Pém 16i co sé | Ghi 0 1 0 0 1 1 1 0 W+W
va hién hanh 0 1 0 0 1 1 1 1 Wis+Wg
Pém1dihién |Poc |0 O I 0 1 1 1 0 |W=W,
hanh 0 0 1 0 1 1 1 1 Wis+=Wg
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5.2.2 Ghép noivéi 8237A-5 trong hé vi xir ly 8088

Vi mach 8237 dugc sir dung trong mdy vi tinh IBM PC dé thyc hién céc qua trinh DMA
trao doi dir liéu truc tiép gitra thiét bi ngoai va may vi tinh .

Tin hiéu AEN va ADSTB ra cta 8237A-5 diéu khién dau ra ctia chot 82C82. Trong sudt
qua trinh hoat dong binh thuong cuia 8088 (AEN=0 ) c4c vi mach chét dia chi cung cép
céc bit dia chi As- Ag Dia chi bus As- Ay duge cung cap truc tiép boi 8237A-5 va chira
mot phan dia chi truyén DMA. Tin hiéu diéu khién MEMR ,MEMW ,IOR ,IOW ciing
duogc tao boi bo diéu khién DMA. Gia thiét dia chi dau cho DMAC 1a 0070h.

i DATABUS

| ADDRESS BUS

'—D "'D_. WEWR
_:D—; MEMW
MEMORY
__D—p OR 1o
TEMCS —» DEVICE
$__ o s DATA BUS

MEMW —»

NOTE: The address lines need pull-up resistors.

Hinh 5.3: So @6 ghép ndi 8237 véi 8088
1. Cdc trang thdi hogt dong

Vi mach 8237A c¢6 cic trang thai sau:

- Trang théi nghi SI: trang thai tré khdng cao, khong dugc chon mach (CS =1).
- Trang thai chd SO: Trang thdi dau cua qud trinh trao d6i DMA. 8257 nhén tin
hiéu DREQ, xir 1y va géi yéu cau Hold cho VXL nhung chua nhan dugc tin
hiéu xdc nhan theo HLDA. Khi nhan dugc xdc nhan, DMAC bt dau qua trinh
trao doi dit liu.
- Trang théi phat dia chi ngudn s6 liéu S1:
DMAC phit dia chi nguén s6 liéu (ctra I/O hodc Memory)
Trang théi phat 1énh doc cho ngudn sd liéu S2:
DMAC phit 1énh doc s6 li€u cua nguén s6 liéu
Trang thai cho SW:
DMAC cho trong thoi gian Sw dé s6 liéu duoc doc xong & ngudn phit sd lidu,
ghi xong vao thanh ghi dém, cho Ready cua DMAC.
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Trang thai phat dia chi cia dich sﬁ li€u S3:
DMAC phét dia chi cua nqi g6i s0 liéu (Memory hodc cua 1/0)
Trang théi phat Iénh ghi s6 li¢u vao dich S4:

DMAC phit 1énh ghi s6 liéu tir thanh ghi dém ra cira vao-ra

2. Cdc ché ds

Tuy noi dung thanh ghi ché do Iiic khoi phat, DMAC c6 céc ché do sau:

Ché 6 chuyen tung tir don (Single Transfer Mode)

Ché db Chuyen nhiéu tir (Block Transfer Mode)

Ché do chuyén theo nhu cau (Demand Transfer Mode) v&i s6 luong tir tuy
theo nguoi sir dung diéu khién.

Ché d6 ghép tang (Cascade Mode) 1a ché do chuyén lién tiép céc tir, diéu
khién boi cac DMAC mic ndi tang.

3. Cdc ché dg wu tién ciia yéu cau DMAC

Ciing giéng nhu xu ly ngét, DAMC c6 hai ché d6 uu tién:

Ché d6 uu tién cd dinh: kénh 0 c6 muc wu tién cao nhat, kénh 3 ¢6 muc vu
tién thap nhat.

Ché d6 uu tién vong: kénh vtra dugc phuc vu s€ c6 muc uu tién thép nhét. Khi
méi 1ap ché d9, kénh 0 ¢ muc vu tién cao nhat.

4. Khoi phdt va dam bao chwong trinh phuc vu

Trudce khi dua DMAC vao hoat dong, chuong trinh phai khoi phét nd. Qua trinh khoi
phat gobm 2 giai doan:

Xod cimg bang tin hiéu Reset, 1am céc thanh ghi vé 0.

Ghi cdc 1énh cua chuong trinh khéi phat: VXL ghi vao cdc thanh ghi chiic
nang nhu dia chi ban dau, sb tir trao ddi, s kénh, che chin yéu cau ciia kénh
khong can hoat dong, ché do trao doi, chiéu ting hay giam dia chi... Khi ghi
dir lidu vao thanh ghi 16 bit, phai ghi lan lyot 2 byte theo thir ty byte thip
trudc, byte cao sau.

Sau khi dugc khéi phiat, DMAC sé hoan toan ty dong lam viéc. Két thic
chuong trinh khdi phét nay, ludn phai cé 1énh ghi bit D4=1 vao thanh ghi ché
d6 dé cho phép tu khoi dong.

5. Két thiic trao déi DMA

C6 hai céch két thdc trao doi dit liéu:

Két thiic tw dong: Két thic khi bo dém sd tin trao d6i dém vé 0, hay sd dém
két thic TC (Terminal Count). V61 DMAC 8237, viéc két thic thé hién ¢ tin
hi¢u Hold két thuc, tirc tré vé mirc logic 0.
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- Két thiic cirong buic: ddy 1a tin hidu tir ngoai vao (do mach TBNV hoic do
nguol dieu hanh can thi€p bang cach an nuat 1énh) dé€ két thuc qua trinh trao
doi DMA.

6. Kiém tra su két thiic & kénh mong muon

Trong khi DMAC hoat dong, thanh ghi trang thai luén dugc cap nhat, tirc lubn ghi
trang thai hién thoi cia DMAC. Khi két thic, VXL c6 thé doc ndi dung nay cua thanh
ghi trang théi dé biét rang kénh nao cua DMA da dat dén s6 dém két thic TC, s6 101
da trao d6i 1a bao nhiéu ( truong hop két thic cudng birc do EOP tir ngoai vio) va
kénh vao dang cho phuc vu.

7. Ddc diém vé hoat dong cua 8237

8237 c6 nhitng dic diém chinh sau:

- Cho phép hoic cdm riéng biét timg kénh DMA trong s 4 kénh.

- Trao d6i dit liéu DMA truc tiép giira hai viing bo nho.

- Cho phép nbi tang cac DMAC dé tang s6 kénh DMA.

- C6 thé tao yéu ciu DMA bang chuong trinh

- Véi 8237-2, toc d6 trao d6i DMA c6 thé dat t6i 1,6Mbps. Do d6 ngoai phuc vu trao
d6i dir liéu gitta MVT va man hinh, dia, DMA con dugc diing trong mang MVT.

5.2.3 Lap trinh cho 8237A

a. Chuong trinh truyén dit liéu giita bd nhd-bo nhd bang DMA
Vi du can chuyén khéi nhé ¢6 dia chi 1000h-13FFh t6i khbi nhé 1400h-17FFh thong
qua DMA. Chuong trinh s& gdm cdc budc sau:
- Xod4 flip-flop con trd byte vé 0.
- Lép trinh cho céc kénh 0 va 1: Dua dia chi ngudn va dich vao kénh 0 va 1.
- Dit gid tri bd dém bang s byte can chuyén -1
- Lap trinh thong qua thanh ghi ché d6 cho kénh 0 va 1
- Lap trinh cho thanh ghi 1énh
- Cho phép kénh 0 va dua ra yéu cau DMA
- Kiém tra bit hét dir liéu. Néu di xong thi két thic DMA.

Xéc dinh dia chi c4c thanh ghi:

Addr_chanelO = $70;

Addr_chanell =$72;

Addr_CT1 =$73 ;//Pia chi by dém kénh 1
Addr_SR =878 ;// Dia chi thanh ghi trang thdi
Addr_CR =$78 :// dia chi thanh ghi diéu khién
Addr_MR =$7B ; //dia chi thanh ghi ché do
Addr_MKR = $7F;// dia chi thanh ghi cam
Addr_RR = $79 ; //dia chi thanh ghi yéu cau
Addr_pFF = $7C ; //dia chi flip-flop con tro byte
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port[addr_pFF]=$00;// xod con tré FF vé 0.

// Dat dia chi nguo”‘n vao kénh 0

portladdr_chanel0] =$00;

port[addr_chanelO] =$10;

// Pat dia chi dich vao kénh 1

portladdr_pFF]=301:// xod con tré FF vé 0.
portladdr_chanell ] =$00;

port[addr_chanell ] =$14;

//Chi dinh sé6 byte can chuyén 4000
portladdr_pFF]=301:// xod con tré FF vé 0.
port[addr_CTI] =$00;

port[addr_CTI1] =$40;

// Dt ché dg: kénh 0 doc 1011 1000b= B8h ; kénh 1 ghi: 1011 0101=B5h
portladdr_pFF]=3$01;// xod con tré FF vé 0.
port[addr_MR]=3BS;

port[addr_MR]=$BS5;

// Ldp trinh thanh ghi 1énh cho phép truyén M-M= 01h
Port[addr_CR]=$01;

// Bé mdt na che chan kénh 0 = 0000 1110 b=0Eh
port[addr_MKR]= $0E;

//Yéu cau DMAC = 0000 0100 b=04h

port[addr_RR] = $04;

//Kiém tra trang thdi két thiic dém: kénh 0 da truyén hét dit liéu (Dy=1) =01h
Repeat

Varl=port[addr_SR];

Until ((varl and $01)=$01);

//két thiic truyén

Return;

Sau khi khoi dong, hé thong DMAC sé ty hoat dong ma khong can thém chuong trinh
phu nao nira.
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CHUONG 6: GHEP NOI TUONG TU-SO VA SO-TUONG TU

Dé ¢6 thé diéu khién duoc cic mdy méc trong nha mdy, cdc thiét bi y té ching ta can
quan tim dén cdc anh hudng ciia mdi trudng bén ngoai nhu dp suét, nhiét do ... Thuong
c6 mot sd budc dé nhan duoc tin hiéu dién biéu dién cho céc yéu td d6 va bién doi tir
dang tuong ty sang dang sO dé céc mdy tinh ¢c6 thé xur 1y dugc. Hinh 6.1 biéu dién so do
don gian ciia mot hé thong diéu khién ty dong ding may vi tinh.

Setpoint He¢ thong thuc
>< » DK DAC (> KD 4>{ CCCH

A
o
KD

ADC

A

May vi tinh

Hinh 6.1: So' @6 ciu triic hé thong diéu khién ty dong ding may vi tinh

Dau tién 1a cdm bién (CB) diing dé bién ddi céc gia tri vat Iy nhu nhiét d9, 4p suét ... sang
mot dién dp hay dong twong tng. Sau cam bién thuong 1a bd khuéch dai (KP) va loc.
Khéu nay duoc thyuc hién béi mot s mach khuéch dai thuat todn. Sau d6, tin hiéu twong
tr ndy duoc chuyén sang dang s bang bd bién doi twong tu-sé (Analog-Digital
Converter-ADC), va duoc mdy vi tinh nhén, xtr 1y, luu trlt, so sdnh voi tin hi¢u dat, va tao
ra tin hi¢u d‘zeu khién (PK) twong trng. Vi mdy vi tinh chi lam viéc ¢ tin hi¢u s6 (logic 0
va 1) nén can c6 bd chuyen doi so- tuwong tw (Digital- Analog Converter-DAC) dé tao ra tin
hiéu diéu khién & dang tuong tu. Tlep theo 12 khau khuéch dai (KP) va léch 4 ap dé tao tin
hiéu phit hop cung cip cho co cdu chdp hanh (CCCH) cua hé thong thyc.

6.1 Giéi thiéu mot s6 mach khuéch dai thuit toan

Khuéch dai thuét todn 12 mot trong sd nhitng linh kién dién tir thuong gap nhat trong ky
thuat tuong tu, vi thé trong ky thuat do luong va diéu khién cong nghiép, khuéch dai
thuat todn cling ¢ mat trong rat nhiéu thiét bi va hé thong Kha nang st dung cua cic bo
khuéch dai thuat toan la rat van nang, ching dugc 4p dung trong nhiéu linh vuc nhu cac
bd khuéch dai mot chiéu, cic b khuéch dai xoay chiéu, bo loc tich cuc, bo dao dong, bd
bién dbi tré khang, bd vi phan, bo tich phén...

6.1.1 Cdc tham s6 co ban ciia mach khuéch dai thudt todn
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+Ucc

P Ip
o + Ir

U,

—

I
Ug
Uy Ucc Ur

Hinh 6.2: So' d6 b khuéch dai thuit toan.
= Uy, hi¢u dién 4p vao
=  Up, Ip dién 4p vao va dong di€n vao ctra thuan.
= Uy, Iydién dp vao va dong dién vao ctra déo.

= U,, I, dién &p ra va dong dién ra.

Bo khuéch dai thuat todn khuéch dai hiéu dién dp U, = Up - Uy véi hé s khuéch dai
K, >0.Do d6 dién 4p ra:

U =KU, = KO(Up - UN)
1. Hé 56 khuéch dai hiéu K,

Khi khong tai duoc xdc dinh theo biéu thirc sau

2. Hé 56 khuéch dai déng pha Kcy

Néu dat vao ctra thudn va ctra ddo cua by khuéch dai thuat todn cic dién dp bang nhau,
nghia la:

Up=Uy=Ucy =0
thi Uy = 0. Goi Ucy 12 dién dp vao dong pha. Ly tuong ta c¢6 U,=0. Tuy nhién, thyuc té

khong phai nhu vay. Do d6 gitra dién dp ra va dién dp vao dong pha c6 quan hé ty 18 12 hé
s0 khuéch dai dong pha K¢y :

Ky =t
M AUCM

Key n6i chung phu thude vao mirc dién 4p vao dong pha.
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