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Loi gidi thiéu

woc ta dang budc vao thoi kY cong nghiép héa, hién
dai héa nham dwa Viét Nam tré thanh nudc cong
nghiép vdn minh, hién dai.

Trong sy nghiép cdch mang to lon dé, cong tdc dao tao
nhdn luc luon gii vai tro quan trong. Bdo cdo Chinh tri ciia
Ban Chdp hanh Trung wong Pdng Cong sdn Viét Nam tai
Dai hoi Ddng toan quéc lin thir IX dd@ chi ré: “Phét trién
gido duc va dao tao 1a mot trong nhitng déng luc quan trong
thic ddy sv nghiép cong nghiép héa, hién dai héa, 12 diéu
kién dé€ phat trién ngudn luc con ngudi - yéu t6 co ban dé
phit trién xd hoi, ting trudng kinh &€ nhanh vi bén vitng”.

Qudn triét chil truong, Nghi quyét ciia Pdng va Nha nudc
va nhdn thitc diing ddn vé 1dm quan trong cia chuong trinh,
gido trinh d6i voi viéc ndng cao chdt luong dao tao, theo dé
nghi cua S0 Gido duc va Pdo tao Ha Noi, ngay 23/9/2003,
Uy ban nhdn dan thanh phd’ Ho Noi da ra Quyét dinh s&
5620/QD-UB cho phép So Gido duc va Pao tao thuc hién dé
dn bién soan chuong trinh, gido trinh trong cdc truomg Trung
hoc chuyén nghiép (THCN) Ha Noi. Quyét dinh nay thé hién
su quan tdm sdu sdc cia Thanh iy, UBND thanh ph6 trong
viéc ndng cao chdt lugng dao tao va phdt trién ngudn nhan
luc Thu do.

Trén co so chuong trinh khung cia B¢ Gido duc va Pao
tao ban hanh va nhiing kinh nghiém rit ra tir thuc 1€ dao tao,
So Gido duc va Ddo tao da chi dao cde truong THCN 16 chite
bién soan chuong trinh, gido trinh mét cdéch khoa hoc, hé



thong va cdp nhdt nhitng kién thitc thuc tién pha hop vor déi
teong hoc sinh THCN Ha N§i.

Bé gigo trinh nay la 1di liéu gidng day va hoc tdp trong
cdc truong THCN 0 Ha Noi, dong thoi la tai liéu tham khdo
hitu ich cho cdc truomg cé dao tao cdc nganh k¥ thudt - nghiép
vy va dong ddo ban doc quan tam dén vin dé huong nghiép,
day nghé.

Viéc t6 chitc bién soan bo chiuong trinh, gido trinh ndy
Ia mot trong nhiéu hoat ddng thiét thuc ciia nganh gidgo duc
va dao tao Thii d6 dé ky niém “50 ndm gidi phéng Thit do”,
“50 ndm thanh Idp nganh” va huong toi ky niém 1000 ndm
Thang Long - Ha Ngi”.

Sc Gido duc va Pao tao Ha Noi chan thanh cdm on Thanh
uy, UBND, cdc sd, ban, nganh cua Thanh pho, Vu Gido duc
chuyén nghiép Bé Gido duc va Dao tao, cdc nha khoa hoc, cdc
chuyén gia dau nganh, cdc gidng vién, cdc nha qudn Iy, cdc
nha doanh nghiép da tao diéu kién giup dé, déng gép ¥ kién,
tham gia Hoi déng phdn bién, Hoi déng thdm dinh va Hoi
dong nghiém thu cdc chuwong trinh, gido trinkh.

Bady la ldn ddu tién S Gido duc va Pao tao Ha Néi t6
chitc bién sogn chuong trinh, gido trinh. Dia dd hét sicc cd
gdng nhung chdc chdn khéng trénh khdi thiéu sot, bdt cdp.
Chiing t6i mong nhdn duoc nhitng y kién déng gép cia ban
doc dé tumg budc hoan thién bo gido trinh trong cdc ldn tdi
bdn sau.
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Loi noi diu

rong nhitng ndm gdn ddy, sy phdt trién manh mé cia coéng nghé thong

Tu'n lam gia 1dng cdc nhu cdu hoc 1dp, nghién ciu hé théng may tinh.
Sdach mo td hé théng mdy tinh rdt phong phit, tuy nhién gido trinh ding dé gidng
day hé thong mdy tinh ndi chung va ghép néi mdy tinh néi riéng cho ting doi
tuong ¢ nhitng ddc diém khdc nhau.

Cudn gido trinh Giao dién ghép néi ngoali vi ndy dugc bién soan cho trinh
do trung hoc chuyén nghiép, trong dé tich hop cdc kién thicc co bdn nhdt véi
mot s6 phan tham khdo mdrong.

Mdc di tdc gid dd cé nhiéu 6 gdng bién soan két hop voi kinh nghiém thuc
1€ gidng day nhiéu ndm, song cudn gido trinh khong trdnh khoi nhiing thiéu sét.
Tac gia mong nhdn duoc cde ¥ kién déng gop cia déng nghiép ciing nhu cdc em
hoc sinh.

Xin chdn thanh cam on PGS.TS. Thdi Quang Vinh - Vién Cong nghé thong
tin va cdc dong nghiép khdc dd cé nhiing y kién ddng gop quy bau dé gido trinh
hoan thién hon.

Cudi.cung, xin«chdn thanh cdm on 8¢ Gido duc va Pdo tac Ha Noi, Ban
gidam hiéu Truong Trung hoc bdn céng ky thudt tin hoc Ha Noi (ESTIH) dd tao
didu kién dé cudn gido trinh ndy sém hoan thanh.

TAC GIA



Bai mo dau
GIOI THIEU MON HOC

Mady tinh ¢4 nhan ra doi dau nhitng nam 80 cua thé ky 20 va ngay cang giir
mat vi tri quan trong trong cdc linh vire khdc nhau cia xa hdi va tao ra budc tién
md&i trong lich st nhan loai. Trong linh vue diéu khién hay tin hoc cong nghiép
sir phat trién nhanh chéng cua mdy tinh cd nhan va k¥ thuat ghép ndi chiing véi
cdc thi€l bi ngoai vi lam cho viéc xay dung mot hé thong tr dong hay bdn tu
dong trd nén gon gang va linh hoat hon. Gido trinh ndy dugc bién soan cho hoc
sinh cdc nganh cong nghé thong tin va dién tr vién thong trong cic trudng trung
hoc chuyén nghiép. Noi dung chit y&u cila gido trinh nhim trinh bay nhiing kién
thire vé ghép noi may tinh v6i mot s6 thiet bi ngoai vi thudng gap trong h¢ thong
mdy tinh cd nhan, 1rén co so dé cung c¢ap cho hoc sinh kha ning thi€l ké va viét
chuong trinh diéu khién cho card giao dién va cdc thiét bi cong nghi¢p, dan
dung.

Giao trinh gém 6 chuong:

Chuong 1 - Ghép noi cac thanh phan trén ban mach chinh: Mo ta viec
ghép noi cic thanh phan trén ban mach chinh nhu 1d mot mau muce vé k§ thuat
ghép ndi. Vai tro vivnhiém vu cta card giao dién duge phan tich kg, van dé giai
ma dia chi thi€l bi ngoai vi va mét s6 sa dé cu thé duge dua ra phan tich nhim
cung ¢dp cho hoc sinh nhitng kién thirc thirc 1€, Viec mo ta mot chip vi mach
I/O quan trong. thudng chiém mot chuong trong cic cudn sich khac ciing dugc
trinh bay ngén gon va sic tich trong chuong nay.

Chuong 2 - Cac phuong phadp ghép néi thiét bi ngoai vi v6i may tinh:
Trinh bay ba phuong phdp co bin nhu 1a ba tht tuc ghép néi may tinh vé§i thiét
bi ngoai vi. Ghép néi biing phuong phdp tham dod ¢6 wu diém la gon nhe, nhung
chuong trinh ghép noi & doc chiém CPU trong suét thai gian gia cong dir [igu



cua thiét bi ngoai vi. Cic phuong phdp ngit va phuong phdp truy nhap bo nhd
truc ti€p dugc trinh bay can ké sao cho ngudi hoc va ngudt sir dung dé dang hiéu
va ap dung cdc phuong phip ¢é nhiéu uu diém nay.

Chuong 3 - Ghép noi song song va may in: Chuong nady mé ta cac khai
niém vé ghép nodi song song, chudn ghép ndi ciing nhitng wu nhuoc di€m cia
cach ghép n6i nay. Nguyeén 1y 1am viéc cia mdy in duge moé ta dé 1am kién thite
o s¢ cho viec ghép ndi mdy in qua cong song song 8 bit LPT. Cic phuong phip
ghép noi cing nhiing ham va thi tuc ghép ndi qua cong song song ndy ciing
duge mo td sao cho hoc sinh ¢6 thé hiéu va thyc hién ghép ndi.

Chuong 4 - Ghép ndi néi tiép: Chuong ndly mé t4 cic khai niém vé ghép
ndi n6i ti€p, chudn ghép ndi ciing nhig vu nhuge diém clia cich ghép noi nay.
Nguyén 1y 1am viéc clia modem, chuét, ban phim duoc mé ta dé lam kién thitc
€0 50 cho vigéc ghép ndi cic thiét bi ndi trén. Cdc phuong phip ghép néi cling
nhitng ham va thu tuc ghép ndi néi tiep nay cling dugc mo ta sao cho hoc sinh
¢4 thé hiéu va thuc hién ghép néi.

Chuong 5 - Ghép néi vai thiét bi nhd ngoai: Trén co s6 mo ti cic thidt bi
nhé ngoai nhu 6 dia tir. & dia quang va 6 dia di dong theo chudn USB cic
phuong phdp ghép noi. chuin ghép néi va cdc ham thyc hién ghép ndi ciing
dugc mo ta. Dic bigt giao dién USB cho phép truyén tin ca géi theo chudn
truyén tin qua mang duoc trinh bay nhim trang bi va chuin bi cho hoc sinh
cach ghép néi theo chuan hién dai nay.

Chuong 6 - Ghép noi man hinh: Trén co s trinh bay dac diém k¥ thuat
cua man- hinh, phuong phdp ghép n6i man hinh thong qua card man hinh duoc
md 1a ciing vdi cdc ham thuc hién ghép nai.

Cac hoc sinh can duge hoc cic gido trinh ky thuat dién nr va ky thuat s6,
cdu tric may tinh, 1ap trinh Pascal hoac C truée khi hoc gido trinh nay.

Tuy nhién can phai nhan thic ring, nha trudng trang bi cho hoc sinh mot
- khéi lugng Kién thife 16n, lién hoan bd sung 1an nhau tir nhiéu gido trinh. Trong
mot 4 truding hop, nédi dung cla céc gido trinh (duge viét bai cdc tic gia khac
nhau) tring nhau & mot s6 phan nhim hé théng kién thiic cho sinh vién, nhung
néu phan tring ndy 16n thi viéc diéu chinh ndi dung glang day la can thiét.



Chuong 1

GHEP NOI CAC THANH PHAN
TREN BAN MACH CHINH

Muc tiéu:

Chuong nay cung cdp cho hoc vién mét ghép néi chudn muc, do 1a ghép ndi cac
thanh phan trén ban mach chinh cia may tinh PC, déng thdi vai tré'nhiém vy ciia card
giao dién trong hé théng thit bi ngoai vi hay kénh vao ra dugc phan tich mét cach chi tiét.

Miy vi tinh, cOn goi 1a mdy tinh PC (personal computer) ¢é thanh phan
quan trong nthat ta ban mach chinh (main board - MB).

Vi xtt Iy, bo nhd chinh vi cdc chip, cdc khe cdim m& rong. cic mach dién
tr hd trg cho hoat dong ctia vi xir 1§ déu duge gén trén MB va lién két véi nhau
thong qua cic bus, cic day din (mach in) ndm trén chinh MB. MB dugc lap dit
trong mot vo mdy (case), tat ca cdc bd nhd ngodi nhu 6 cing (HDD), 6 mém
(FDD), 6 CD, dia di dong (mobile disk) déu dugc néi vé MB. Trong vo mady con
c6 mot hop ngudn sir dung dién dp ludi 220V va dua ra cdc dién 4p mot chicu
cap cho MB. MB la thanh phéan quan trong nhat ciia may tinh chda cic chip dién
tr quan trong. Phin sau day s mo ta viéc ghép ndi cdc chip nay dé tao thanh
mot hé thong hoat dong nhip nhang, hiéu qua.

L. GHEP NOI QUA TUYEN FSB (FRONT SIDFE BUS)

Phin trung tam ctia ban mach chinh la vi x&r 1y, Vi xir Iy thuc hién tat ca cdc
hoat dong xir Iy logic vi 86 hoe. N6i chung, viixu 1y doc s6 lieu tir bd nhd, xu
Iy cdc s6 lidu nay theo hudng dan cua lénh sau d6 viét két qua vao bd nhd hoac
thiét bi ngoai vi. Hién nay, tin s6 hoat dong cua vi xir ly dat ¢ 3,6GHz, vi mot



chu k¥ bus ma vi xir 1y diing dé thu hodic nhan mat dit licu mat khoang 4 chu
ky xung nhip, nén ¢é thé coi vi xit Iy c6 kha nang truyén hoidc nhan dir liéu véi
t6c do mot ty dir liéu trong mot gidy. Trong khi d6, bd nhé chinh lam bing
DRAM c6 t6c d6 trao d6i di liéu thdp hon nhiéu vi diing yéu t6 nhd 1a w dién
€6 qudn tinh 16n. C6 ba loai DRAM: SDRAM (synchronous DRAM) chi hoat
dong duge O 1an 5o 133MHz, con néu ding DDRAM (double ratc DRAM) thi
tdn s6 hoat déng duge nhan doi. tie 1a 266MHz. sau nay dat 161 400MHz nhimg
vin ding tén goi nhu vay. Bo nhd ¢6 d¢ tac dong nhanh cao hon so vai hai loai
trén ding RAMBUS hay RDRAM. ¢6 tén s6 hoat dong dién hinh ¢& 533MHz2
va 800MHz, Do vay néu noi truc tiép dé truyén dir Liéu tir vi xir 1y 16 bo nhé
chinh thi s& bi mat dit li¢u. Ban ddu ngudi ta néi vi xir [y véi bo nhd chinh nhé
mot tuyén bus goi fa FSB. thong qua chip ha t6c do¢ MCH (memory control hub)
hay con goi |1 chipset. chip cau bic. MCH c6 kha niang nhan dir li¢u véi t6c do
cao cta vi X1y, sau khi nhan xong mot dit liéu, né cim vi xir 1y gt dif lieu Hép
theo chimg nito né chua gt xong dir ligu vira nhan duoc cho b nhd chinh véi
téc d6 cham cla bé nhd chinh. Tuy nhién lic niy t6c do coa hé thong giim
xuong toe dé cua DRAM diing 1am bo nhd chinh. PE khic phuc nhuoce diém
do, ngudi ta néi vi xUr Iy v6i bo nhé chinh thong qua mot cache dac biét (b6 nhé
deém su dung hi¢u tmg dudng ong dé ting t6¢ do xir 1y).

I1. GHEP NOI THONG QUA TUYEN BSB (BACK SIDE BUS)

V¢ ¢ilu tao, bo nhé cache 1 bo nhd diing RAM {inh - SRAM (static RAM),
khong dung yéu 16 nhé 1 ty dién, ma ding cic mach triger nén ¢ thé 1am viée
0 1én 56 tuong duong véi tn s6 hoat dong clia vi xUr 1y. Bo nhé cache nim gilfa
va moét dau duge noi truc tiép vao vi xit 1y theo mot tuy€n day goi la BSB (back
side bus). con ddu kia noi viio bo nhé chinh. Vi xir 1y trao déi dit li¢u véi bo nhd
cache véi toe do cha vi Xt 1y va irong khi vi xir Iy ban xur by dir liéu vira nhan
dudc thi bo nhé cache trao doi dit licu véi bo nhé chinh véi t6c do cham clia bd
nh¢ chinh. Gia thanh cia SDRAM cao hon DRAM va kich thudc cong kénh,
cho nén khong duge ditng dé 1am bod nhé chinh. Do vay, mét cich hop ly. kich
thude bd nhé cache phai nho. Thuong kich thuée ciia bo nhd cache ¢& khoing
1% kich thude b nhG chinh. Didu nay din dén thong tin chita trong bd nhé
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cache phat 1a théng tin chon loc va duge dy dodn 12 vi xir 1y s& can dén trong
I4n trao doj dit liéu sau (vi du nhy lénh ti€p theo hay di li¢u vira diing d€n). Néu
du dodn luén ding thi tdc do cla hé thong tuong duong toc d6 vi xit 1. Tuy
nhién, khong phai hic nao du dodn.ciing ding, vi du nhu khi gip iénh nhay thi
1énh ti€p theo khong phai 1énh ma vi xur 1y ¢in dén ma 1a 1énh ¢6 dia chi chi ra
trong lénh nhay. Khi dé, vi x1t 1y phai truy cap b nhd chinh qua tuyén FSB dé
nhip thong tin va toc dd hé thong lai cham lai. Do vay 16c d§ cha h¢ thong
khong chi phu thudc vao vi x{r Iy méa van phy thuge vio DRAM lam bd nhé
chinh.

1. GHEP NOI VOI THIET BI NGOAI VI (TBNV)
1. Chip ha téc dé ICH

Cidc khot thict bi ngoai vi. ciing vdi ban mach chinh dé cau thanh PC/AT
hoan chinh. dugc ndi vé bian mach chinh thong qua cdc ban mach ghép ndi trung
gian, con goi la card giao di¢n. Nhiéu khi cdc ban mach ghép néi trung gian nay
duoc tich hgp ludn vio bin mach chinh. Vi du nhr man hinh duge ghép noi
thong qua card man hinh. mdy in ducce ghép ndi thong qua mach ghép ndi song
song LPT. chudt vit modem duge ghép ndi thong qua mach ghép ndi noi 1iép
COM... Thiét bi ngoai vi cling ¢6 thé duge ghép ndi voi ban mach chinh thong
qua cic card giao dién roi, khong tich hop trong ban mach chinh. Céc card pay
dugc 1ap vao ban mach chinh théng qua cic khe cdm md rong chuan vé co khi
vi dién. Bus h¢ thong dugc n6i ra cac khe cim mo rong. Hé thong thiél bi ngoai
vi v card giao dién (goi tit 1a hé thong TBNV). tuy loai ma ¢6 thé 1am viée & ciic
tan 50 khic nhau, Vi duy nhur cde thiél by ngoati vi diac biét nhu 1a cic thiét bi cong
nghi¢p thuding hoat dong & tan s6 thap. nén card giao dién cla cdc thiét bi nay
thudng ding cic khe cim md rong chuan ISA (industrial standard architecture)
vdi tdn s6 hoat dong thap 8.33MHz. Céc khe cam mo rong danh cho c¢dc thiét
bi ngoal vi ¢d tan s hoat dong cao hon nhu ta chuan PCI {peripheral component
interconnect) vdi tan s6 hoat dong 33/66MHz, chuan AGP (accelerated
graphics port) véi tan 56 hoat dong duge tinh theo don vi 4X (4x33MHz), 8X
(8x33MHz), néit chung thap hon nhi¢u so véi vi xir Iy. Tuy nhién, do card giao
dién chuan AGP ¢6 t6¢ do hoat dong gin biing bo nhé nén ducc néi vao chip



MCH. Do cidc thiét bi chuan PCI va ISA ¢6 t16¢ do thip so véi bus FSB nén cin
phai ndi vao hé thong thong qua mot chip ha toc do nita 1a ICH (input/output
conirol hub) hay chip cau nam.

2. Vai tré, nhiém vu cla card giao dién

Nhu dd trinh bay & trén. card giao dién c¢d vai tr0 trung gian dé ghép néi
TBNV viio ban mach chinh, né nhan théng tin (tin) tir hé thong vi xir 1V {(bao
gom vi xir ty va cic chip ha 16¢ d) roi truyén cho TBNV va nguoc lai. Tuy
nhicn. ngoai vai trd dé card giao dién con duge trao cdc nhiém vu phai hop.
ghép noi vi xir 1y via TBNV vé dang tin, mic tin hiéu sir dung, toc do trao doi
tin vi v¢ phuang thifc trao déi tin, boi vi:

- Trong Khi vi xtr 1y st dung thong tin 56 duéi dang cic mic thi TBNV ¢6
thé su dung cic dang tin khic nhau tuong tu nhu man hinh. dang am tan (hé
thong am thanh), dang chir s6 theo md ASCII (mdy in). Dang tin ma TBNV su
dung con c6 the ta dang tin ndi tiép (ban phim, chuét), dang song song chi § bit
(mdy in), hay thong tin ca géi (packet) vdi lugng tin 161 da cho mot géi Ja 1024B
dung trong cédc thi€t bi sir dung chuan USB.

- Miiic tin hiéu md TBNV sit dung ¢6 thé khdc véi mirc chudn (V. 5¥) ma he
thong vi xur y. Vi du cic thiét bi truyén thong c6 the sit dung mife (+15V, -15V),
(+48V, -48Y) hay cic thiét bi khoa hoc co thé ding mic chuin NIM (V. 0.8V).
Ngoai ra. kha nang tdi caa cic day tin hiéu cua mdy tinh khong di dép ing doi
vai mét s6 TBNV, trong trudng hop nay card giao dién phai 1am nhiem vu
khuéch dai dong.

- Mac di t6¢ dd cua vi xir 1y dd duge giam tir mot dén hai lan trude khi ndi
v6i TBNV, nhung do TBNV hoat dong vin cham hon. nén vin phai str dung card
giao dién d¢ phsi hop t6c do vdi he thong vi xit 1. Vi du nhu vi xi7 1y s& chuyén
toan b dir lieu vio bo dém dit licu cla card giao dién. sau dé vi xir Iy chuyén
sang lam nhi¢m vu khdc trong ché d¢ da nhiém. con card giao dién s& lam
nhiem vu chuyén cdc dir ligu vira nhan (c6 thé ¢6 gia cong) theo t6c do cham
cha TBNV. Sau khi giri hét cic dit liéu di nhan, card giao dién s& phit tin hiéu
- thuong got 13 tin hi¢u ngdt vio/ra - bdo cho vi x{t Iy vé nhu cdu dit liéu 1iép
theo ctia minh.
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- Dé dam bdo trao doi tin mot cach tin cay gifia hé théng vi xir 1y va hé
thong thiét bi ngoai vi. can phai thuc hién cong viéc dé theo mot phuong thire
nhét dinh. vi du nhu phuong phip ngit, phuong phap truyén tin theo chuan USB.
Khi dé, card giao dién phai lam nhiém vy trung gian trao déi tin trén co 83 céc
tin hiéu hoi dap (handshake) hay theo giao thitc USB. Sau ddy s€ mé ta qud trinh
ngat:

+ TBNV cd véu cau vi xif |y phuc vu, s€ gii tin hiéu ngit dén bo hé tro ngat.

+ Néu ¢6 nhiéu TRNV ¢6 yéu cdu ngdt, bd xir Iy ngdt s& sdp xé&p va xir ly
theo wu tién dinh sdn. r6i dua yéu cau trao doi tin v4i hé thong vi x(r 1y dudi
dang mot tin hiéu bang } tac dong vao chan (pin-out) nhan ngél cla vi x{r 19,

+ Cit mdi lan thue hién xong mot 1énh, vi x(r 1y lai ki€m tra chan nhan ngit
c6 mirc dién dp +5v hay khong. néu ¢ tic 1a ¢6 véu cau trao déi tin tir thiét bi
ngoai. Vi xir 1y kiém tra ti€p c& ngat xem ¢ duge phép ngit hay khong, néu
dugc, qud trinh trao déi tin giita vi xit 1¥ vi TBNV thong qua trung gian la card
giao dién bilt ddu.

Trong truding hgp hé théng vi xir 1§ khdi xudng viée trao d6i tin, hé théng
¢ phdt ra l¢nh d¢ khdi dong h¢ thong TBNV, kiém tra trang thai sdn sang cla
hé thong TBNV théng qua muic tin hiéu sin sang phét ra tir hé thong nay, néu
da san sang thi bat ddu trao doi tin.

3. Mot sé so do ghép noi

Cic TBNV dudc ghép nol chung vao bus D clla may tinh, viéc chon TBNV
trao d6i tin v4i vi xir 1y xdc dinh bdi dia chi. Thiét bi ngoai vi ¢ khong gian dia
chi tach bigt v6i b nhd. Viéc chon khong gian dia chi nao 1a nho tin hiéu 10/M,
néu tin hidéu ndy bang 1 chon TBNV, néu tin hiéu ndy bing 0 chon bd nhd. Bus
C ctra mdy tinh c¢6 ba tin hiéu déng chi ¥:

- Tin hiéu /IOW xdc dinh day 1 chu k¥ bus viét vao TBNV.

- Tin hi¢u /IOR xdc dinh day 1a chu k¥ bus doc tit TBNV.

Néu diing mot trong hai tin hiéu nay thi khéng cdn quan tam dén tin hi¢u
IO/M. Tin hiéu thir ba ddng chi ¥ la tin hiéu /AEN, khi bang 0 hé thong lam
viéc binh thudng, con ngugc lai thi dang trong qud trinh 1am tuoi bod nhé. Do
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vdy, cin phai tdc dong ca ba tin hiéu nay vao bo giai mi dia chi. Bo giai ma dia
chi ciia mot TBNV sé& phit tin hi¢u chon TBNV & mic tich cuc (dé m& thong
bd dém clia TBNV vao bus D hay ta ndi TBNV d6 di dugc chon) khi dia chi
phat trén bus A trung véi dia chi ca TBNV.

Mot di€m déng chi ¥ nifa, theo quy udc méy tinh PC chi cho phép néi1 véi
1024 dia chi thi€t bi ngoai, tiic 1a dia chi cao nhdt 1a 3FFh hay 1023. Do vay bus
dia chi n61 vao bd gidi ma ciia TBNV chi cin 10 dudng tir AQ dén A9. Trong
ban dé dia chi, dia chi thap nhét 000h - 00Fh danh cho chip DMA8237, dia chi
cao nhat tir 3F8h - 3FFh cho COM]1, dic biét viing dia chi 300h - 31Fh danh
cho cic thiét bi tu lam.

So d6 bo giai ma dia chi don gidn nhét (hinh 1.1) sit dung mot chip 74138
c6 nguyén tic 1am viéc nhu sau: tuy t6 hop bit xuat hién & 16i vio A, B, C ¢é
gid tri thap phan bing bao nhiéu thi 16i ra /Y c6 chi s6 bay nhiéu s& bing 0, cac
16i ra con lai bang 1. Vi mach chi am viéc khi cdc 16i vio diéu khién ddng thai
thod man diéu kié¢n (G2A = 0) and (G2B = 0) and (G1 = 1), nguoc lai vi mach
¢ trang thii treo.

osp

AEN
10/M

0Sp7

Hinh 1.1
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Dia chi thiét bi ngoai vi dugc chon tir 1111111000 dén 1111111111 tie 1a tir
3F8 dén 3FFh trong d6 cac dau /YO0 la tin hiéu chon TBNV dia chi 3F8h. .., dau
ra /Y7 la tin hiéu chon TBNV dia chi 3FF. Tin hiéu /AEN = 0 nghia la hé thong
mady tinh lam viéc binh thudng, nguoe lai thi hé thong dang lam tuoi bo nhé va
khong thé nhan dir liéu. Tin hi¢u [O/M = 1 vi xir ly truy nhap TBNV, nguoc lai
thi truy nhap bo nhd. Trong thuc t€ tin hi¢u IO/M khong dugc sir dung, ngudi ta
st dung tin hiéu cho phép doc TBNV/IOR hoac tin hiéu cho phép ghi vao
TBNV/IOW dé xuat hoac nhap dit liéu. ban than cic tin hiéu nay di xdc nhan
viéc chon TBNV dé lam viéc chit khong phai bd nhd. Diéu nay thay rd hon khi
nghién ctru so d6 sau (hinh 1.2) nhu mot vi du.

{ ICH T{ ol i?lfl,‘:u 'I’I‘ﬁ-‘é‘
5w g E  a0e0 ' :"_':"t H%—' 3 Clans
| s5552s588335 | i ssnssens3al P9 apt 3 aj-td

1] q
il
Lk
i 'H IC10A ‘1‘
PHR RLETTT T ONCTH) | I I

ool reusam i

Hinh 1.2. Mach giao dién da thang

Mach giao dién da thang duoc thiét ké dung dé xac dinh phé cta lugng tin
hi¢u trong mot don vi thoi gian. Déng chd y ¢ day 1a bo gidi ma dia chi sir dung
hai vi mach 7430 va 74138. Ba bo dém di liéu sir dung vi mach 74374 c6 dia

15



chy lan luon B 300k, 301h. 302h va phia 161 vio D la noi nhan di liéu tir TBNV,
con phia 161 vao Q noi vao bus D qua van 742435, Bia chi 300h dugc phin tich
thanh 0011 0000 0000 b ba bit thap dua vaoe 161 vao gidi md 74138, bay bit 1iép
theo dua vio 161 vao vi mach And 8 16i"viio theo nguyén tac bit bang 0 thi qua
so dé ddo va bit bang | dua thing. L6i vao thit 8 dung dé dua vao tin hicu /AEN
qua so dé dao. Tin hiéu ndy bing 1 thi hé thong dang ban lam tuci bo nhé vi
tin hiéu nay thude bus C. Vai trd cha tin hiéu /IOR 1a 3 ché. chi khi ¢6 tin hiéu
nay dif lieu méi duge chuyén tir 16i vao D ra 16i ra Q.

4. Mach phéi ghép vao/ra song song lap trinh duge 8255A

Mach 8255A thuong duge goi la mach phéi ghép vao/ra 1ap trinh dugce
(programmable peripheral interface. PPI). Do kha nang mém déo trong céc ting
dung thuc ¢ né 1a mach phoi ghép duge dung rit pho bi€n cho cdc hé vi xir ly
8-16 bit va la mot thanh phan khong thé thi€u trén ban mach chinh. So dé khéi
mé ta chic néng bén trong cia 8255A dugc thé hi¢n trén hinh 1.3.

Bus néi bo | PAQ-PAT
R Nhom A C::)
Km— Céng A
lg—o
Dléu Y
¥ khiéﬂ L4 % ¥ . .
nhém A Nhém A. PC4-PC?
bém —> Céng C K3=D
DU-D?-C____> bus D (‘— > (cao) le
L]
Nhém B| | PCO-PC3
<_:">‘ Cong C (=
RD o Didu (thip) |e—
il ,| kniégn [K—— R
WR 1 Lo gic nhém B 1
AT dicu , PBO-PB7
A] ——| khién \G— l\éréomflss ——
Reset — | gh¥/doc R W
as
Hinh 1.3
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oL UM

Cadc chan tin hiéu clla 8255A ¢ ¥ nghia kha rd rang. Chan reset phai dugc
noi voi tin hiéu reset chung ciia toan hé (khi reset thi cic cong dugc dinh nghia
1a cong vao dé khong gay ra su ¢6 cho cdc mach didu khién). CS duge néi véi
mach tao xung chon thiét bi dé dit mach 8255A vio moét dia chi co s ndo doé.
Céc tin hi¢u dia chi AO, Al s& chon ra 4 thanh ghi bén trong 8255A: 1 thanh ghi
dé ghi tir diéu khién cho hoat dong clia 8255A (viét it 1a CWR, control word
register) va 3 thanh ghi khic (ing véi céc ¢6ng (port) 1a PA, PB, PC dé ghi/doc
dir li¢u (xem bang duéi day). Theo bang nay ta nhan thdy dia chi cho PA ciing

chinh 12 dia chi co 56 ca §255A.

Bdng mo 1d viéc chon cde thanh ghi trong 82554

CS Al A0 Chonra

1 X X khéng chon
0 0 0 PA

0 0 1 PB

0 1 0 PC

0 1 1 CWR

Co 2 loai tir di€u khién cho 8255A:

- Tir diéu khién dinh nghia c#u hinh cho cic céng PA, PB, PC.

- Tir diéu khién lap/xo4 timg bit & ddu ra ctia PC.

* T diéu khién dinh nghia cdu hinh

Dang thirc clia tir diéu khién dé dinh cdu hinh duoc thé hién trén hinh 1.4.
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Céiu hinh
1 [MAi|[MAC] A [cA[MB]| B | CB |

NHOM A NHOM B
Chon ché dé: . PC1 (thap):
00: Mode 0 ' I
01: Mode 1 0:0
1x: Mode 2 PB:

PA: izl

i:1 | 00

0:0 + Chon ch€ dé:
PCy (cao): 0:Mode 0

1:1 ) ’ 1: Mode |}

0:0 )

Hinh 1 4

* Ty didu khién ldp/xod bit ra PCi
Dang thitc cha tir didu khién dé lap/xod PCi dugc thé hién trén hinh 1.5.

Lap/ xod
O C O O R BT
{ !
Ma hod PCi 1; lap PCi
000 : PC, 0: xod PCi
111 : PG
Hinh 1.5

-

Nhu ta da thdy & trén, cdc ché d6 (mode) lam viéc cia mach céng 8255A
c6 thé dugc dinh nghia bang tir diéu khién CWR. Cu thé 8255A ¢6 4 ch€ do lam
viéc,

- Ch&€do 0: “Vaolra co sd” (codn goi 1a “vao ra don gian™). Trong ché€ 46 nay
mdi céng PA, PB, PCy, va PC, déu c6 thé duge dinh nghia 13 cdc cong vao hoic ra.

18
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- Che do 1 "Vaolra cé xung cho phép”. Trong ché€ do niy mbi cong PA, PB
¢ thé duge dinh nghia thinh cong vao hoic cdng ra véi cac tin hiéu méc néi
(handshaking) do cdc bit tuong Gmg cia cong PC trong cling nhém dam nhiém.

- Ch& 46 2: “Vaolra 2 chiéu’, Trong ché d¢ ndy chi riéng cong PA cd thé
dugce dinh nghia thanh céng vao/ra 2 chiéu vdi cic (in hicu méc ndi do cic bit
cua cong PC dam nhi¢m. Cong PB ¢6 thé 1am viée trong ché do 0 hoic 1.

- Laplxod cde bit PC: Chd do nay c6 thé thdy ro trén hinh 1.5.

* Saut day s€ gion thidu cu thé cde ché'dé Lam vide 0. [ va 2 cria 8255A.

- Ch& do 0: “Vao/ra ca s¢”

Trong ché d¢ nay., boén cong PA. PB. PCy. PC, déu cé thé dugce dinh nghia
1a cong vao hodc cong ra. Nhu vay. véi t6 hop tat cd cac kha nang vao/ra cho 4
cong d6 ta ¢6 duge 16 cau hinh khic nhau,

- Ché€ d6 1: “Vao /ra cd xung cho phép”

PA-PA p—

\f_
R INTEA
OBFA [PCa STBA
|
ACKA PCSl— IBFA
INTRA g PO —— INTRA
INTED -
OBF (P02« STBB
ACKB |, IBFB
INTRB PCO}__ ., INTRB
PB-PB [ y PB-PB K
PC‘4. J T E— l'l() —-_—PEE;?.I—_’ O
«) Ku b)Vao
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7 D& D5 B4 D3 02 b1 b 07 D8 DS D& n b2 i1} DA
OBF | INTEA | VO | L'D | INTRA | INTEB | OBFD ; INTRD O | M| IBFA ;: INTE | INTR | IMTER | IBFB | INTRB
c) Tin hiéu trang thai ra d) Tin hiéu trang thdi vao

Hinh 1.6

Pé don gian ta coi PA cling duge dinh nghia 1 cdng ra hoic cong vao.

Ra dfr Iiéu trong ché d6 | (hinh 1.6).

O day PA va PB ciing duoc dinh nghia 1a cdng ra vi ¢6 cdc tin hiéu méc néi
trong duong nhau cho viéc trao dai dir liéu. Ta chi cin gidi thiéu & day cac tin
hiéu cho PA, cac tin hiéu cho PB ciing tuong tu.

+ /OBFA (Dém ra ctuia PA day). Tin hiéu bdo cho thigt bi ngoai vi bi€t CPU
d3 ghi dir liéu vao cdng d€ chudn bi dua ra. Tin hiéu nay thudng dugc ndi vdi
/STB cla thiét bi nhan.

+ /ACKA (Tra 1&i da nhan duge dit [iéu). Day 1a tin hiéu cla thiét bi ngoai
vi cho biét 1a né da nhan duoc dit lieu tir PA cba 8255A.

+ INTRA (Yéu cdu ngit tir PA). Day 1a két qua thu duoc tir quan hé gilta
cdc tin hiéu khdc cia 8255A trong qua trinh déi thoai v&i thiét bi ngoai vi, nd
dugc diing d€ phan anh yéu cu ngét clia PA 16i CPU (xem biéu dé quan hé giira
cac tin hiéu trong hinh 1.7a).

+ INTEA la tin hiéu clia mot mach 14t bén trong 8255A dé cho phép/cam
yéu ciu ngat INTRA cia PA, INTEA dugc lap/xoé thong qua bit PV6 ciia PC.

Céc tin hiéu d6i thoai - trang thadi ké trén déu c6 thé 1ay truc tiép duoc tir
chc chan tuong tng clia vi mach hoac duge doc vio CPU thong qua viéc doc
cOng PC (xem hinh 1.6¢ dé thdy cac bit trang thai doc dugc khi 8255A duoc

dinh nghia & ché do 1). Hinh 1.7a dua ra bi€u d6 thdi gian cha céc tin hitu &
ch& 4o 1-ra.
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ofF
(__
INTR 3
ACK
DT lidu ra X

Hinh 1.7a

Vao dit liéu trong ché€ do | (hinh 1.6b)

O day PA va PB dugc dinh nghia 13 ¢ong vio va ¢6 cdc tin hiéu mée néi
wong duong nhau cho viéc trao doi dir liéu. Ta chi can gidi thiéu & day cic tin
hiéu cho PA, cic tin hiéu cho PB ciing tuong tu:

+ /STB (Cho phép chét dir liéu): Khi dir liéu da sdn sang dé duoc doc vao
bang PA, thiét bi ngoai vi phai diing / STB d€ bao cho 8255A biét ma chot dir
ligu.

+ IBP (Dém vao day): Sau khi 8255A chét duge dit liéu do thiét bi ngoai vi
dwa dén né dua ra tin hi¢u IBF dé bdo cho thiét bi ngoai vi biét 1a dd chot xong.

+ INTRA (Yéu cdu ngit tir cdng PA): Tin hiéu dé bdo cho CPU biét 1a da
c6 dif liéu sdn sang dé doc 1ir PA. Day 1a két qua thu dugce tir quan hé giita cic
tin hi¢u khac cia 8255A trong qua trinh d6i thoai véi thiét bi ngoai vi (xem biéu
dod quan heé gilta cdc tin hi¢u trong hinh 1.7b).

+ INTEA la tin hi¢u cia mot mach 1at bén trong 8255A d€ cho phép/ca‘{m'
yéu cdu ngit INTRA cia PA. INTEA dugc lap/xod thong qua bit PC4 cia PC.

Mot 0 trong cdc tin hi¢u d6i thoai - trang thii ké trén déu ch the 1dy dugce
trife ti€p cdc chan tuong (mg cha vi mach hoac ¢ thé duge doc vao CPU thong
qua viéc doc PC (xem hinh 1.6d).
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Cac tin hiéu doi thoai - trang thédi ¢o thé duge su dung lam tin hiéu mde nai
cho cidc kiéu vaofra dit liéu bang cich ngat CPU hay bang cich tham do trang

thdi sén sang cua thiét bl ngoai vi (s¢ duge trinh bay trong cic phan sau).

Dit licu
1

thiét bi ngoai vi

Ty e

STBA

IBFA / ) \r
INTRA / !—\ /f

Hinh 1.7b. Biéu dé thoi gian cde tin hiéu ciia 8255A o ché’ do 1 - vao

- Ché do 2: “Bus 2 chiéu” (hinh 1.8)

Trong ché& dd nay chi riéng cong PA dugc dinh nghia dé [am viéc nhu mot
¢ong 2 chidu ¢o cdc tin hiéu mée néi do mot 56 bit cita PC dam nhiém. con PB
thi ¢6 the [am viee & ché do 1 hodc O tuy theo cdc bit di¢u khién trong CWR.
Cdc chan tin hiéu con lai cia PC ¢6 thé dugc dinh nghia dé 1am viéc nhu cédc

chan vio hoac ra. hodc phuc vu cho cong PB.



PA -PA |A——n, PA.-PA |,

(D e o= N
o e OBFA e OBFA
BE L‘_ PO icka , o e Eoxn

INTELS j LINTEL':

', L,

(— P IBFA
] 1__ pCS |——— IBFA jé__ﬁ.:rcs
' BT e —_ ————pC4 |« STER
I;_ ........... LPE“‘_%‘ STBA TNTEZ _1: STBA
"INTEZ N It '
F ;_ - bB -p8
—»|AR : —mlWR ‘PCI | . o OBFB
D - A \FD
],r PC ~EC l 1/0 D’Cﬂ |, INTRB
L. - T
a) b)
PB: ché'do 0, vao PB: ché'do 1, ra
PCy PC: 1O iy theo tiv diéw khién PA: ché' d) 2
PA: ché'do 2
07 b6 D5 i1 D3 82 D1 De D? 1] D5 D& D3 D2 D1 Do
OBF | INTEY | IBFA | INTE2 |INTRA| O | /0 { /O ORFA | INTE1 | IBFA | STBA | INTEZ | INTEB | IBFB | INTRB

Hinh 1.8 Tin hiéu trang thdi

* Mot s6 tin hiéu méc néi dac biét can gidi thiéu ciia PA gdm:

- INTRA: Yéu cdu ngit cho dit liéu theo hai chiéu vao va ra.

- INTE1 va INTE2 1a 2 tin hiéu clia 2 mach 1at bén trong 8255A d€ cho
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phép/cam yéu cdu ngat cha cong PA. Cic bit ndy durgc 1ap/xod bdi cic bit PC6
va PC4 cua cong PC.

Biéu dé thdi gian cha cdc tin hiéu méc ndi clia 8255A dugc biéu hién trén
hinh 1.9.

-

| -
OBFA " )

INTRA \y / k

ACKA

STHA \——,——/
1BFA :

Bus D { data: 108255 IO+ 8255

cialo

RD \___/—

Hinr 1.9

Mot s6 trong céc tin hi¢u d6i thoai - trang thdi ké trén déu cé thé 1dy duoc
tryc ti€p tir cdc chan tuong tng cha vi mach hoac ¢6 thé doc duge vao CPU tir
cdng PC va cho phép diéu khién viéc trao d6i dit lidu bing cich thim dd cic tin
hiéu nay,

Khi diing 8255A trong ché€ d6 bus 2 chiéu dé trao ddi dif li¢u theo cich tham
do ta phai kiém tra xem bit OBFA c6 bing 1 (dém ra réng) hay khong trude khi
dung 1énh OUT dé dua dit liéu ra céng PA, hoic kiém tra xem bit IBFA ¢6 béang 0
(dém vio rong) hay khong trude khi ding lénh IN d€ doc dif ligu vio tir cong PA.

Sau ddy 1a mot vai vi du vé cdch lap trinh cho 8255A.
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# Vi die 1: Gia thiét mach 8255A ¢6 céc dia chi sau:

Dia chi Thanh ghi (cong)
7Ch PA
7Dh PB
7Eh PC
7Fh CWR
Lap trinh dé dinh nghia ch€ do 0 cho 8255A véi cdu hinh céic cong nhur saw:
PQ: Ra PB: Viao
PCy: Ra PC,: Vao

Sau dé doc cic gid tri dit liéu ¢6 tai PB rdi dua ra PA va PC roi dua ra PC,,

Giai: C6 thé dinh cdc hing cho cong, thanh ghi tir diéu khien va cho tir dicu

khi€n nho 1énh gia EQU:

PA EQU
PB EQU
PC EQU
CWR EQU
CW EQU

7CH
7DH
7EH
7FH
83H

tir diéu khién cho yéu cau trén 83H

= 10000011 va sau dé dung cdc hang d6 vao viéc dinh nghia cau hinh cho 8255A
MOV AL.CW :tir diéu khién trong AL
OUT CWR. AL : doc CW vio CWR
IN AL.PB , doc cong PB
OUT PA.AL : dua dir liéu doc dugc ra cong PA
IN AL.PC - doc cong PC

MOV CL. 4 . s0 lan quay AL

ROL AL, CL

; chuyén 4 bit thap thanh 4 bit cao

OUT PC.AL  :dua dir liéu doc duoc ra cong PCy,

“ Vi du 2: Lap trinh dé bit PC4 cla 8255A & vi du trén tao ra 256 xung vdi
T -= 50ms, do rong 30%. Gia thiél da ¢d sin chuong trinh con tré 25ms la

TRE25MS.

Giai: Sir dung cic ky hiéu o vi du (rén va cic dinh nghia méi



PC40N  EQU 90H ; tir diéu khién dé PC4 = | (On): 00001001B
PC40FF EQU 08H : tir diéu khién dé PC4 = 0 (Off): 000010008
Ta ¢é mau chuong trinh sau:

MOV CV. {00H . . S6 xung phai tao ra

CLL : Cam ngat dé yén tam ma tao Xung
Lap: MOV AL, PC40N  : Tir diéu khién cho PC4 = |
OUT PC, AL PC4 =1

CALLTRE25MS  ; Kéo dai 25ms.
MOV AL, PC40FF ; Tir diéu khién cho PC4 = 0

OUT PC, AL PC4=0

CALL TRE25MS : Kéo dai 25ms
LOOP Lap : Lap cho da s6 xung
STI : Cho phép ngit tro lai

Trong vi du trén ta chi ¥ lénh CLI (d€ cdm ngat) va lénh STI (dé cho phép
ngat) ¢ ddu vit cusi doan chuong trinh tinh thoi gian tao ra diy xung. Piéu nay
la cdn thiél vi ta diing chuong trinh d€ tao ra cdc khodng thoi gian vi vi the ta
muon cic yéu cau ngat (néu ¢d) khong anh hudng 16i viée tao ra cac khoang
thot gian dd.

8255A

Bé so sanh so

PB, [—— !

LED
cpu D PC, —|>°—|‘""‘m +3V

+5V

N

Hinh +.10



“\ § i 3. Co mach 8255A véi dia chi co so ta 30H néi véi cic phan tr
ngoai vi don gian (hinh 1.10). Lap trinh dé khi c6 Ul > U2 thi doc trang thai

cong tac K, néu K ddng thi cho den LED tat, K md thi cho den LED sing.

Giiai: Ta phai dinh nghia cdc hing va tir diéu khién d¢ dinh nghia ciu hinh:
PA 14 vao. PB L viio v PCH ti ra. Khi Ul > U2 thi ta doc duge PB7 =1 (¢con khi
Ul < U2 thi PB7 = 0). liic nay ta phai
doc trang thdi cong tic K dé di¢u khién
den LED. néu K déng thi ta doc dugc PB7 = 0 va ta phai dua ra PC4 = 0 d¢ tit

den.

Dinh nghia cdc hing:

PA
PB
pPC
CWR
CwW

DocPB:

Tat:

Ra: ...

EQU 30H
EQU 31H
EQU 32H
EQU 33H
EQU 92H
MOV AL, CW
OUT CWR. AL
IN AL. PB

AND AL. 80H

J7. DocPPB

IN AL, PA

AND AL. 0IH

JZ Tat

MOV €CL. 4

ROL AL.CL
OUT PC, AL
OUTPC. AL

. tir diéu khién cho yéu cdu trén 92H =
10020010 doan chuong trinh con lai la:

: Tir didu khién trong AL

. Dua CW vio CWR

: Poc cong PB

:PB7 =17

: Doc lai

: Doc cong PA

: Khod K dong (PA1 =0)?

. Ding. tat dén

- Doi bit 0 1én bit 4
: Dua tin hiéu thip dén

- Pura tin hitu tat dén
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Chuong 2

CAC PHUONG PHAP GHEP NOI
THIET BI NGOAI VI VOI MAY TiNH

Muc tiéu:

Trong chuong nay sé& trinh bay ba phugng phap trao ddi tin co ban cla may tinh vdi
TBNV, d6 ia phuang phap ngat, truy nhap truc tiép bé nhd va phuang phap tham do, Viéc
thiét k€ cac card giao dién theo phuong phap nao sé& phai tuan theo cac thit tuc, giao thirc
clia phuong phap d6.

L. NGAT VA CHIP PIEU KHIEN NGAT PIC - 8259A (PROGRAMMEBLE
INTERRUPT CONTROLLER)

1. Khai niém chung vé ngit

Ngit la kha nang ding chuong trinh chinh dang chay khi c6 doi hoi ngit,
dé thuc hién mot chuong trinh Khéc 201 Ia chuong trinh con xir Iy ngét phuc vu
chit y€u cho viéc trao doi dit licu gita mdy tinh va thiét bl ngoai. Chuong trinh
con nay ket thdc bing l¢nh IRET (trd vé ché ngit). Gip lénh nay CPU quay vé
thuc hién ti€p chuong trinh chinh ding tir chd bi ngit.

2. Phan loai ngit

2.1. Ngit mém

La ngat duoe goi bang mot lenh trong chuong trinh. Véi hop ngir d6 1 lenh
INT va chi s6 ngit (ding s6 hé 16). Vi du lénh goi ngét s6 5 duoc viét {a INTSh
(in trang man hinh - print screen). Khi 2ap lénh nay, vi xir Iy sé dimg chuong trinh
chinh dang chay, cat dia chi lenh ti€p theo vao ngan x&p va 1dy chi s6 ngit nhan
V@i 4 ra dia chi cta doan nhd 4B chita dia chi cia chuong trinh con phyc vy ngit
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(goi Ia véc to ngat), truy nhap dia chi ndy d€ chay chuong trinh con phuc vu ngt
¢é trong ROMBIOS. Chi ¥ rang khi xuat hién mot ngoai 1& (exception), mot ngat

mém duge sinh ra. Dudi day la mot bang céc ngoai 18 v&i s6 ngat tuong ting:

Interrupt
Oh
1h
3h
4h
6h
Th

2.2. Ngit cimg

M6 ta ngoai 1é

division by zero: chia cho khong;

single step: chay chuong trinh timg budc;

breakpoint: diém dimg

overflow detection with INTO: phdt hién tran so véi INTO
invalid opcode: ma todn khong hop 1€;

coprocessor not present: khong cé bd déng xur ly

Pugc goi nhé tin hiéu dién duge sinh ra bdi cac chip dién nr trong PC hoic
thiét bi ngoai vi ¢6 nhu cdu dge phuc vu. D6 1a mot co cdu don gian va hiéu qua
dé CPU phan tng mot cach kip thdi véi cdc yéu cdu ngét. Thi du, 4n hay nha ban
phim s& gay nén ngit cimg 56 9 ky hiéu la IRQ9, chuong trinh xit 1§ ngét sé phan
ting bang cich dua ky tu duge dn vao viing nhé dém clia ban phim, vao vi tri ngay
sau ky tu duge an lan trude. Néu viing dém day, s€ sinh ra ti€ng bip.

M&i mot ngit ciing tuong duong véi mot ngit mém x4c dinh. Bang sau liét
ké danh sdch tuong duong hai loai ngat ding cho mot thiét bi nao day:

IRQO INT8h bong hé hé thong
IRQ! INTSh Ban phim
IRQ2 INTAh 8259 t§
IRQ3 INTBh COM2
IRQ4 INTCh COM1
IRQ5 INTDh LPT2
IRQ6 INTEh Dia mém
IRQ7 INTFh LPT1
1IRQS8 INT70h bong hé thoi gian thuc
IRQ9,10,11 INT71h -73h Du trit
IRQI12 INT74h Chuot PS/2
IRQI13 INT75h B6 dong xir 1y todn hoc
IRQ14 INT76h HDD1
IRQIS5 INT77h HDD? hay CD-ROM
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Ngit ciing dugc chia 1am hai loai 1a ngit che duge va khong che dugc.

~ Ngit ¢6 the bi che (maskable): cé thé bi cAm {che) bing lénh hop ngir CLI
xGa ¢O ngat. khi d6 ¢& IF = 0. Néu bi che thi mic du duge goi. chuong trinh xir
Iy ngat wwong tng ciing khong dugc. thue hién. Lénh STI (dit ¢ ngét) cho phép
cdc ngat bi che trd lai hoat dong. K¢ hiéu ngat nay 1a IRQxx hay IRxx, trong
do xx 1a chi 58 ngat.

- Ngat khong che duge (non-maskable - NMI): luon dugc thuc hién ké ca
khi ngét nay duoc goi ngay sau [énh CLL Ngdt nay lién quan 16i cc hong hoc
phan cténg nghiém trong (thi du. hdong RAM). Ngit NMI wong duong ngit
mém INT2h.

Ngoai ra, ngat ¢6 the duge phan loal theo quan diém hé théng: ngit trong
hay ngat ngoai.

3. So da khoi cua chip 8259

Vi cé nhi¢u ngat d€n tir cdc thanh phin khidc nhau cia hé thong ¢6 thé xuat
hi¢n cung mot lic, trong khi vi xtr Iy chi ¢ mot 161 vio (INTR) nhan tin hiéu
ngat nén trudc tién ching cdn phai duge chuyén t6i mét chip diéu khién ngit
PIC (programmeble interrupt controller). Mot PIC 8259 ¢6 kha nang dong thai
nhan tdm yéu cau ngat IRQ (hay IR). PIC gin cho méi yéu cau ngit mot miic
wu tien. dua vao chic nang chinh cha yéu cdu ngdt va chuyén cho CPU véu cdu
ngat co muc cao nhdt trude.

Hinh 2.1 1a so d6 khéi bén trong va cdc chan cha PIC 8259.

¥ Cde yéu cdu ngdr ditoe xit 1y boi 4 thanh ghi:

- Thanh ghi IRR (interrupt request register): ghi cdc yéu ciu ngit tir d;"iu vao
IRG-IR7.

- Thanh ghi ISR (interrupt service register): ghi yéu cdu ngéit dang dugc phuc vu.

- Thanh ghi IMR (interrupt mask register): thanh ghi che ngét cho IR0 dén IR7.

- Thanh ghi PR (priority register): thanh ghi xir Iy uu tién.

Mach logic giai quyét wu tién PR (priority register), trén co s ndi dung cua
bon thanh ghi nay quyél dinh yéu cdu ngit INT gii dén CPU hay khong
thong qua logic diéu khi€n (control logic) ciia 8259.

* Cdc chan va tin hiéu cria PIC 8259 nhie sau:
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CS (chan so 1): 16i vao tin hiéu chon chip

WR (chan s6 2): CPU ¢6 thé viét s6 liéu vao céc thanh ghi ben trong cua
8259.

RD (chan s6 3): CPU c6 thé doc s liéu tir 8259.

De-07 S __r Logic dibu khién J &5 :r‘ 1(:_/" 28 E vee
a Bl e ¥ WA E3
U ligu I T " Vi
Bus NQ: B RD 3 2 INTA
04 ) R K 0, = o
— [RO D6 ] () 1R6
KD — Thanh ghi Thanh ghi Thanh ghi [*—— og [ RS
WRL s T sk Kol er KRR = oec] B8250A [
Ao —f ' e - 01 DIP 2 :::
b 02
= __.J T I T o = 1R
0o . ] 2 R0
CASD B& dém Thanh ghi mat na ngdt IMR CASO ] ) INT
CAS| | ghép ting/ e CASt 3 SPEN
CAS2 +—sl B8 80 840N ) = 15 [ oAs2
gp -
Hinh 2.1

DO0-D7 (chan s6 4.11): bus s6 liéu hai huong

CASO-CAS2 (chan s6 12, 13, 15): cac dudng ndi tang gitta cic PIC. Mot
PIC chii ¢6 thé chon mot trong 8 PIC t& qua 3 dudng nay. Do d6 c6 thé coi day
12 mot bus dia chi cuc bo cua PIC.

GND (chan so 14): noi dat (OV)

SP/ EN (chan s6 16): trong ché do dém bus dit liéu, EN = 0 diéu khién md
thong 8259 véi bus hé thong, lic nay viéc dinh nghia vi mach chu duge thuc
hién thong qua tir diéu khién ngat ICW4 (interrupt control word). Trong ché do
khong dém, néu SP = 1 thi 8259 1a chu, nguoc lai SP = 0 thi 8259 1a 16.

INT (chan s6 17): n6i truc ti€p véi dau vao INTR cia CPU.

IRO - IR7 (chan s6 18 - 25): ndi véi cac diu ra tin hiéu ngat cua cac thiét
bi ngoai.

INTA (chan s6 26): tin hiéu vi X Iy tra 15i chap nhan ngat

31



AO (chan 56 27): ciing v6i cic tin hiéu CS, WR, RD phan biét cic lénh khic
nhau tir CPU va cung cdp cic thong tin trang thai.

Vce (chan 6 28) ngudn nudi +5V

Cdc PIC 8259 ¢6 thé duge ghép tdng (cascade) véi nhau. Ching duge phan
thanh hai mic: mét PIC chi (master) va tir 1 dén 8 PIC t& (slave). Khi do, hé ¢6
thé quan 1y dugc cac yéu cau ngét cua hon 8 thiét bi ngoai vi (thi du nhu & may
tinh AT). Liic d6 16i ra INT cia PIC t¢ duge ndi véi 16i vao IR (thuong diing
IR2) cha PIC chi va cic tin hiéu tir CASO dén CAS2 duge dung cho viée trao
d6i thong tin giffa chiing. Do vay vdi mét cap ndi tang PIC mot chii, mot t& ¢
thé quan 1y dwgc 15 kénh yéu cdu ngdt. Trong dé, cic ngit IR0 dén IR7 (urlr IR2
diing 1am 16i vao cho PIC 18) duge ndi vao PIC cha, con IR8 dén IR 15 dugce néi
vao PIC t&.

4. Thit tuc ngét

Thigt bi ngoai gifi yéu cau ngat téi 8259, mot trong cic duding yéu cdu ngat
IRO - IR7 dugc nang lén mic cao, bit tuong tng trong IRR duge dat. 8259 gir
tin hi¢u INT = 1 161 CPU. CPU nhan tin hiéu INT va ra xung /INTA = 0 thi nhat
néu co IF duge dat, cat dia chi lénh noi dimg chuong trinh vio ngan xép, bao
cho 8259 bi€t yéu cdu ngit da duge chdp nhan. 8259 s& hoan tdt cdc x{ 1y noi
b6 theo thi t wu tién. Bit wu tién cao nhét trong IRR duge x6a, bit tuong iing
dugce dat trong ISR. CPU ra xung INTA thit hai, 8259 dira con trd 8 bit chi 58
ngat lén bus s6 liéu. CPU doc va goi ngat. Chay xong chuong trinh ngét, CPU
truy nhép ngén x€p dy dia chi tré vé va chay ti€p chuong trinh chinh vira bi ngit
(dimg). Trong ch€ d6 ty dong, bit trong ISR tir dong duge reset: néu khong CPU
phai ra lénh EOI t6i 8259 khi chay chuong trinh ngat dé x6a bit ISR.

5. Truy nhap 8259

Che d6 1am viéc cua 8259 dugc xdc 1ap boi cdc tir didu khién do phdn mém
nap vao céc thanh ghi, cling nhur viéc doc cic thanh ghi nhd cdc lénh truy nhap
thiét bi ngoai (IN, OUT). C6 hat loai tir diu khién: cac tir diéu khién khai dong
ICW (intialization control word) dugc nap vao khi khdi dong may tinh va cdc
tir di¢u khién hoat dong OCW (operation control word). Cic thanh ghi cua PIC
- 8259 trong PC/XT ciing nhu PIC - chi: trong mdy AT dugc tham nhdp qua cic
cang 20h va 21h va PIC - 16 trong AT dugc tham nhap qua cang AOh va Alh.
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Co 4 tir [CW: ICW], ICW2, ICW3, ICW4, riéng ICW4 chi danh cho vi xit
Iy 16 bit tro 1én. T ICW tuy theo gid tri coa cdc bit dicu khién sé xdc dinh tin
hiéu ngat cing tdc déng theo sudn xung hay theo mic, khoang cich giita céc
vector ngat la 4B hay 8B. chi ding mot PIC chil hay khong. Tir [CW?2 xac dinh
kidu ngat, vi du 8h nghia 13 IRQO = INT8h. Tir ICW3 chi dugc nap viao néu cé
dung PIC 10 va xdc dinh PIC t6 duge néi vio PIC chi & chan IR s bao nhiéu.
vi du ICW3 = 04h nghla 1A n6éi vao chan IR2.

Ba tr OCW: OCW 1, OCW2, OCW3 dugc nap vio cc thanh ghi tuong ing
dé di¢u khién hoat déng ciia 8259, Tir OCW1 dugc nap vio IMR dé che mot
yéu cau ngat nio ddy theo dinh nghia. Tir OCW2 dinh ch€ do vu tién ngat (xem
bang dudi day). Tu OCW3 chi yéu dung tham do teang thdi yéu cdu ngit dé
quyet dinh ding chuong trinh phuc vu ngét nao néu 6n tai nhiéu chuong trinh

cho mdt yéu cdu ngat.

Che d() "

Chuc nang, ¥ nghia |

(full nested)

Moi ddu ngat duge gén muc vu tién ¢8 dinh. Miic 0 1a
cao nhat, mitc 7 1a thdp nhat.

Uu tién vong tu
dong (auto rotating)

Uu tién dong déu, méi muc sau khi duge phuc v trér
thanh mifc thap nhat cho d&n khi cd ngét 1iép xay ra.

Uu tién vong theo
quy dinh (specific
rotating)

Phan mém cua h¢ quy dinh mifc vu tién thdp nhat. Thy
tr uu ten dugc lap trén co ¢ quy dinh nay.

Hoi  vong  ngat
| {polled)

Phin mem cta hé doc thanh ghi trang thai cta 8259, tir
d6 xdc dinh ngudn ngat va quyét dinh phuc vu ngét.

Che do wu tién ¢& dinh thudng duge sir dung. Sau khi khéi dong, 8259 xu ly
ngat theo ché do wu tién c8 dinh, khong nhéan bat ¢t mot OCW nao. O ché do
nay IRO & mic wu tién cao nhat va theo thit tw IR7 ¢6 miic tru tién thip nhat,

Hinh 2.2 trinh by luu d6 khoi dong 1dng quit ciia 8259 va dinh dang clia
timg tir khoi dong ICW.
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Vil ICW1
Vil ICWZ2

A0 D7 D6 D5 D4 D3 D2 DI DO
icw, [0 JAT]A6]AS] 1 [0 F1ST0]
wom 1= mit 8259

0 = nhidu 8259

Khodng ehch gida céc vécto nglt
. § = 4byte; 0 = Sbyte

} A5 - A7 cha dia chi

l chuwong triinh con

A0 DT D6 D5 D4 D3 D2 DI DO

1 ALZ[ALZ[ALIT 10 JAST AR

| | [ T 1 _yAR-AlSchadiachi
chuomg trinh con

2
P
=
HE
=]

T ATHEEFRFIEEFIERERIEFIBRE)Y '
{PIC chi) T T T 1TV T T T jt=pluvdclRcoémdPICW
| 0 = Du vio IR cb mot PIC 18

wow, [Tt oJoJo]c] o [ipz[iDl]iDe

wc ob1]213[4]516]7
. 0] Li0]1]0]1]0]1

TéncﬁaPICtﬂlhchisé’dﬁu‘ ool hTolel T

viho tusng dng [R cua PIC chi ololololTilth

Hinh 2.2

6. K¢ thuat chiém ngat

Nhu di nhéan thdy qua cdc trinh bay ¢ trén, TBNV ¢6 nhiéu, dac biét khi lip
thém thiét bi ty lip vao hé thong, trong khi d6 chi cd 15 dudmg tin hiéu ngar
cimg. Pé cho cdc thiét bj nay c6 thé ghép néi vao hé thong trong ché do ngit,
cin phdi chiém ngat clia mot thiét bi chudn ndo d6é dang khong (hodc khong
can) ¢6 mat trong hé¢ thong. Khi d6 ta chi viéc thay déi noi dung vector ngat
bing cdch cit vector ngat ¢ vio mot bién ndo d6 va thay vio dé dia chi chuang
trinh can chay. Khi ¢é tin hiéu ngat. chuong trinh cdn chay s& chay d¢ diéu
Khién thiel bi lap vao.
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I1. TRUY NHAP BO NHG TRUC TIEP DMA VA CHIP HO TR DMA 8237
1. Khai niém DMA (direct memory access controller)

Dé trao d6i dir licu giita bod nhd va céc bo phan ngoai vi, chiing ta can phai
nap qua mot thanh ghi trong vi x(r 1y. Qud trinh trao d6i ducge thuc hién nhd cac
lénh hgp ngr MOV, IN, OUT t6n rét nhiéu thoi gian. Thudng mot lénh chuyén
sO liéu phai sir dung mot chu k¥ bus kéo dai it nhat 4 chu ky xung nhip (4T),
chua ké thoi gian giai ma va thue hién l¢nh bén trong vi xir Iy (¢4 thé danh gia
ciing mat ¢ thoi gian kéo dai 4 chu k¥ xung nhip). Nhir vay dé chuyén mot s6
liéu giita bo nhd va thict bi ngoai vi qua trung gian va kiém sodt cla vi xur ly
mdt it nhdt 2 x 8T = 16T,

Phuong phiap DMA cho phép tich vi xir 1y ra khéi hé théng bus, khi dy s6
liéu ¢6 the chuyén trye tiép giira bo nhd va thict bi ngoai. Vi bo nhd va thiét bi
ngoai vin ding chung mét bus D, nén chip DMA, ldc nay nim quyén diéu
khién bus, s& phai phdt tin higu doc (hoac viét) bo nhé nhim dua s§ liéu ctia 6
nhé can truy nhép [én bus D, sau d6 lai phat ti€p lénh viét (hay doc) dé nhap s6
lieu vio thiét bi ngoai. S6 1in phét 1énh chinh 13 s& tir da chuyén. C6 thé ddnh
gid phuong phap nay mat hai xung nhip (27T), nhanh hon so véi cich truy nhap
glin tép qua vi xir 1y,

Théng thudng dé trao d6i s6 liéu c6 thé ding phuong phdp ngit. Phuong
phip nay dam bdo thdi gian tré 101 yéu cdu vaofra s6 liéu cua ngoai vi 13 rat
ngan. Nhung viéc phuc vu qué trinh viofra lai duge thuce hién bang phin mém,
do dé khi truy nhap mot s6 ngoat vi nhu bo hién thi mén hinh CRT hay bo nho
khoi (dia cing. dia mém...) dé chuyén mot mang s6 lieu thi phuong phap ngit
khong da nhanh dé dip tng yéu cdu chuyén s6 li¢u rat cao. Lic nay phai diing
gidi phdp bing phan cting hay DMA néi trén. Chuong trinh con thuc hién
chuyén s6 liéu gifta ngoai vi va b nhé dugc thay bang mot don vi diéu khién
dién tu dac biét la chip truy nhép bo nhé true tiép DMAC (direct Memory access
controller). Phuong phap nay cho phép vaofra s liéu rat nhanh. Toe dé chuyén
50 liéu chi bi han ché boi thei gian truy nhdp cua bo nhé. CPU khong ¢an doc,
gtdi md va thuc hién cdc ténh chuyén s liéu, cdc Iénh diéu chinh dia chi
Iénh kiém tra do dai mang da chuyén d€ biét thai diém két thuc.

N6 hoan toan chuyén quyén didy khién bus cho chip DMAC v 56 liéu duoge

va cdc
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truvén truc 1iép gifta ngoai vi va bd nhd dudi su diéu khién cda chip nay. Chip
DMAC s& tao dia chi, cic tin hicu diéu khién doc/viét ngoai vi, tinh $0 tir da
chuyén va théng bao khi chuyén xong mang s6 li¢u.

Hinh 2.3 cho thdy cé cdc dudng lién hé tryc ti€p gitta bd nhd chinh va cic
ngoal vi qua chip DMAC ma khong qua CPU.

2. Tha tuc DMA

Cé hai phurong phap DMA:

KHONG GIAN
VAOQ/RA «

L BO NHG CHINH [

R W

CPU chip DMAC

Hinh 2.3

- Phuong phdp thong dung hon 12 bat CPU phai tu treo (tr& vé trang thdi trgs
khing cao) va nhudng quyén diéu khién bus cho chip DMAC. Thay vi gt yéu
cdu ngét dén CPU, ngoal vi gt dén chip DMAC yéu cdu vé s6 lieu DRQ. Lic
86 chip DMAC phét ra tin hiéu dac biet HOLD (HRQ) gir t6i CPU. Théong bido
cho CPU vé yéu cdu thyc hién DMA. CPU sé két thic chu ky mdy hién tai,
thong bao cho chip DMAC trang thdi clia minh bdi tin hiéu “ghi nhéan treo”
HLDA va sau d6 tr treo, tha noi bus. Chip DMAC ldy quyén diéu khién bus,
tao dia chi, ghi nhan yéu ciu so liéu cla ngoai vi bang tin hiéu DACK va tao
tin hiéu diéu khién doc/viét bo nhd MEMRD, MEMRW va doc/viét ngoai vi
IORD, IOWR. S¢ liéu lic nay dugc chuyén truc tiép giita ngoai vi va bd nhd.
Thong thudng chip DMAC chuyén lién tuc cd méng s6 liéu, nén trong né cé
thanh dé€m sd tir (word count register) cho mdi kénh. Sau méi 1an chuyén duoc
mot tlr, ndi dung thanh d€m giam di 1, dia cht DMAC dugc hiéu chinh lai (hoic
tang hodc gidm 1). Khi néi dung thanh dém s6 tir bang 0, tai chan EOP sé phat
tin hig¢u TC (terminal count) qué trinh truy nhap tryc ti€p két thic (/EOP = 0),
DMAC ngimg phét tin hiéu tin hieu HOLD ( HOLD = 0) tra vi xir 1y vé trang
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thai hoat dong binh thudng. vi xir I ndim quyén diéu khién bus va ngimg phat
tin hiéu HLDA tra 8237 vé trang thdi khong hoat dong (SI).

- Ldy 1én chu k¥ (cycle stealing): chip DMAC sir dung nhitng chu ky ma
CPU khéng truy nhap bo nhé, nhu vay né c6 thé st dung bus ma khong can
thong bao cho CPU. Nhugc diém cua phuong phap nay la yéu ciu ve thoi gian
rat khat khe.

3. So do khai ctiia chip DMA - 8237

Hinh 2.4 1a so d6 bén trong chip DMA - 8237 gom ba khoi chinh:

Khoi diéu khién va phan chia thoi gian cho cac hoat dong bén trong va tao
tin hiéu diéu khién cho bén ngoai.

Khai diéu khién giai ma lénh do CPU dua t6i trude khi phuc vu DMA va
giai ma tir diéu khién ché do dé chon kiéu DMA.

Khoi ma hoa uu tién lam trong tai giai quyét uu tién cho nhitng kénh DMA
yéu cdu phuc vu trong cling mot thoi diém.

Bém i Dém uén! lui
Thanh ghi dém Thanh gh: dia
i @ 58 W tam tho chi tam thai =
RESET ——» > _ ™ bém
o 52 [ LA MR c £ vaolra C:)»».
READY ——— = o - 5
oK —a 5 % ts
AEN #— 35 | Pém doc Dém doc/vist ‘; E
ADSTB w—— 5.0 Dia chi | S6 Dia chi] S&tu D =
NEWA -—— = géc | géc tam thoi |tam thai o g
g S I O ===
- » |
| - N - b
oW ‘ Dém viél | \ pém doc l F'on L' Dem ral——> as.a7
e Thanh ghi
- lénh
OREQQ- . = .
OREQ3 g p l
HLDA —— é’é _ T::nh ghi A4 > o
oA T =3 RLL IR 35 0 5 vaolra Ko 0B0-0B7
DACKS = ” T ghi yéu | Thanh ghi| | Thanh gha} Thanh ghi J
o I cdu DMA ché dé trang thai tam thai
Hinh 2 4

Hinh 2.5 1a so d6 chan cdc tin hiéu:

IOR (chan s6 1): Chi thi rﬁng chip DMAC dang doc 56 li€u tr ngoai vi qua
dia chi cang.



IOW (chan s6 2): DMAC dang viét s6 liéu t6i ngoai vi qua cang.

MEMR (chan s6 3): S6 liéu duoc doc tir bd nhé chinh

MEMW (chan s6 4): S6 liéu dang dugc viét vao bo nhd chinh.

READY (chén s6 6): Tin hiéu vao tr bd nhé hoac ngoai vi.

HLDA (chan s6 7): CPU hodac bus master bdo cho biét né di roi khoi bus
cho DMAC.

ADSTB (chan s6 8): Nhan byte cao vao chét dia chi ngoai ctia DMAC.

AEN (chén s6 9): Kich hoat chét dia chi ciia DMAC

HRQ (chén s6 10): Tin hiéu yéu cdu DMA tir chip DMA - 8237

CS (chan s6 11): Tin hiéu chon chip

PRY, a5 fin
I0R 403 A7
ow = =Y
MEMRA ] =1 AS
MEMW 3 A4
Voo = EOP
READY DAY
HLDA = 3 A2
ADSTE 3 A1
AEN k) a0
HRQ %‘; I vee
C§ o = DBO
CLK = =J.": N
RESET L1 Daz
DACKz =y
DACK] ] [ oB4
DREQY o k2 DACKO
DREQZ ] > DACK1
DREQY I DBs
DREQO =11:"3
GND 20 Fil=T.T:14
Hinh 2.5

CLK (chan s6 12): Loi vao xung nhip déng hé (4,77 MHz hoac 7,16MHz
trong PC)

RESET (chéan s6 13)

DACK,, - DACK3 (chan sé 25, 24, 14, 15): Chap nhin DMA

DREQ,, - DREQ3 (chan s6 19 - 16): Doi hoi DMA tir ngoai vi

DBO - DB7 (chan s6 30 - 26, 23 - 21): Bus s6 liéu 2 hudng.

AQ - A3 (chan 6 32 - 35): O trang thdi standby, CPU diing nibble nay dé
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dinh dia chi céc thanh ghi. Khi 8237 duge kich hoat, day la 4 bit dia chi thép.

A4 - A7 (chan s6 37 - 40): O trang thii standby, 4 chan nay bi cam. Khi
DMA-8237 duge kich hoat, day la 4 bit dia chi.

EOP (chan s6 36): La tin hiéu hai chiéu. Khi 12 dau vao né duoc ding dé
budc DMAC két thic xir [§ DMA. Khi 1a ddu ra né phdt tin hi¢u két thic truyén
s6 byte TC (terminal count) ma mot kénh DMA dam nhiém.

Vee (chin 56 5. 31): Ngudn nubi + 5V

GND (chan s6 20): Noi dat OV

Cac thanh ghi duge chia thanh 2 nhém:

- Nhém cdc thanh ghi dicu khién, trang thdi

- Nhom cdc thanh ghi lam viéc.

Bang sau liét ké cdc thanh ghi dé.

Tén thanh ghi Do dai (bit) Sé luong
Dia chi géc 16 1
S6 tir g6e 16 1
Dia chi titc thoi 16 I
S6 tir the thoi 16 1
Trang thai 8 I
Lénh 8 |
Tam thoi 8 |
Che d¢ 6 !
Mit na 4 1
Yéu cau DMA 4 1

Miy PC/XT chi ding mot chip DMAC. Trong mdy PC/AT (16 bit) sir dung
2 chip DMAC ghép néi theo ch€ do chii 16 dé€ tang kénh truy nhap. DMAC chi
coi DMAC 16 nhu 13 mot thiét bj ngoai vi. Cic chan HRQ va HLDA ctia chip
DMAC 16 dugc ndi voi kénh 0 cia chip chi dé ahdm cho cic kénh 0 - 3 o6 mikc
Wu tién cao hon 3 kénh ctia chip chii. Cic kenh 0 - 3 ciia chii duge quy udc la
kénh DMA tir 4 - 7 cha mdy AT. Bang sau liét ke umg dung cia nhimg kénh
DMA trong may vi tinh cd nhan.
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Kénh Bo diéu khién Do rong Dung cho

0 | 8 bit Lam tuoi b nho

I 1 8 bit Ban mach am thanh hay mang...

2 1 + 8 bit Diéu khién dia mém

3 1 8 bit PC/XT: Bo diéu khién dia cing
AT: Du trir

4 2 16 bit N6i DMAC & sang DMAC chu

5 2 16 bit Du tri

6 2 16 bit Dir trif

7 2 16 bit Du i

4. Truy nhap chip DMA 8237

8237 lam viéc trong hai chu k§ mdy co ban: chu k¥ nghi va chu k¥ hoat
dong. Chu k¥ nght xay ra khi khong ¢ yéu cau DMA, 8237 & chu ky nghi bang
cach lién tuc thue hién trang thdi SI. N6 kiém tra cdc dudng yéu clu ctia s6 lieu
DRQ vao tat cd cdc chu ky déng ho. dong thoi kiém tra chan chon mach CS dé
xem CPU ¢d ¥ dinh gtri 1¢nh dén hodc doc/ghi thong sé, trang thii, ché do DMA
tlr (hoac vao) chip DMAC hay khong. Néu CS = 0 vi HRQ =0, 8237 tuan theo
sir diéu khién bing chuong trinh ctia CPU. AO - A3 1a nhiing dau vao dia chi dé
chon céc thanh ghi trong cua 8237. Nhitng thanh ghi nay dugc ghi vao hoic doc
ra tuy thudce vao tin hiéu diéu khién doc/viét /IORD va /IOWD cua CPU.

Chu ky hoat dong bat dau tic chip DMAC phat véu cau treo HRQ cho CPU.
So liéu dugce chuyén bang DMA trong nhiing chu k¥ nay thco mot trong nhiing
ché do sau: '

Ché do chuyén timng tir (single transfer mode)

Ché do chuyén mang (block transfer)

Ché do chuyén theo nhu ciu {demand trans{er)

Ch¢ do ghép tang (cascade mode)

Moi chu ky mdy DMA bao gébm mot s6 trang thdi. C6 14t ca 7 trang thai,
méi trang thai chi€m moét chu k¥ nhip déng hé.

SI: Trang thai khong hoat dong. 8237 & trang thai nay khi khong ¢é yéu
cdu DMA hgp €. chip chi nhéap lénh tr CPPU khi dang & (rang thdi nay.

Se: La trang thai dau cta qud trinh phuc vu DMA. khi chip DMAC da gii
yeu cau treo cho CPU nhung chua nhan duge tin hi¢u ghi nhan treo.
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S-S5, 8. S;: Céc trang thai lam viée cua DMAC. Lic nay chip DMAC truc
1i€p diéu khién chuyén $& liéu bing cdc dia chi. tin hi¢u diéu khién doc/viét do
chinh minh tao ra.

SW: La trang thdi dgi duge xen vao gilta S; va S, do tde dong cia dau vao
READY cita chip DMAC. SW cén thiét khi thdi gian tham nhap cia bd nhd gua 16n.

Trudc khi dé DMAC 1am viée. CPU cén phai lap cho nd trat tu vu tién, mat
na cho timg kénh... vi quy dinh cho timg kénh dia chi DMA. dé dai mang (56
d&m tir) bang cach ghi viie cic thanh ghi trong ¢ta 8237 tuan theo quy dinh vé
ma cta ching. Sau day mo a cic thanh ghi énh. thanh ghi ¢hé d. thanh ghi
yéu cau vi thanh ghi min na. T4t ca cdc thanh ghi nay déu ¢d dung fugng 8 bit.

Thanh ghi yéu cdu: hai bit thap DO, D1 ding dé chon kénh. Gia tri thap phan
cua hai bit nay l1a o kénh. Bit D2(1/0) = lap/xod bit yéu cau. Cac bit con lai
khong st dung.

Thanh ghi 1énh: DO(1/0) = cho phép/cam tir bd nhé dén bo nhd.

Di(1/0} = cho phép/cam dia chi kénh 0.
D2(1/0) = cho phép/cam DMA.
D4(1/0) = uu tién vong/cd dinh.
D6(1/0) = mifc tich cuc cua DRQ 14 cao/thap.
D7(1/0} = mirc tich cuc cua DACK lit cao/thdp.
Thanh ghi ché do: DO, D1 dung dé€ chon kénh nhu thunh ghi yéu cau.

D2, D3(00-11) = ché do kiém tra/doc /vidt.

D4(1/0) = cho phép/cam (ur khoi dong.

DS(1/0) = dém tang/giam dia chi.

D6. D7(00-11) = chuyén theo nhu cdu/timg (i/mang/ting.

Thanh ghi mart na: DO(1/0) = lap/xod mat na kénh O, twvong v D1, D2, D3
lan lugt cho kénh 1, 2. 3. Cdc bit ¢on lai khong dung.

Trong qua trinh hoat déng, 8237 {udn cap nhap trang thii cia minh vio
thanh ghi trang thdi. Thong tin trang thai cho biét kénh DMA nao da dat dén s6
dém két thic TC (terminal count) titc 1a dd chuyén xong mang sé héu ¢é do dai
quy dinh ¢ thanh ghi s¢ dém tir gbc. hodc bi bat budc két thic chuyén do tic
dong cua tin hiéu EOP dang che phuc vu ¢ bat cif kénh nio néu c6. Ngoai ra
con ¢d 2 I¢nh dac biét:

- Lénh xad thanh ghi flip-flop trong nham d¢€ dua vé trang thai ban dau trudge
khi doc hoac viet dia chi hoiic 6 d€m tr méi vao 8237 (xem vi du cuoi chuong),
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bang cich dua mot byte bat ky ra thanh ghi nay.

- Xo4 toin bo (master clear) ¢d chiie nang nhu RESET lanh: Tét ca céc
thanh ghi lénh, trang thdi, véu cdu. mach lat trong déu bi xod. thanh ghi mat na
duge lap vt 8237 chuyén sang chu ky nghi.

Bang dudi day 1iét ké cdc lénh cua chip 8237

Tin hiéu

Lénh

-
F\)J

:p
[gS]

T

A0

/IOR

=
o
=2

0

Doc thanh ghi trang thai

Nap thanh ghi lénh

Khong hop ¢

Nap thanh ghi yéu cdu DMA

Khéng hop 1€

Ghi timg bit cho thanh ghi mét na

Khéng hop 1€

Nap thanh ghi ché do

Khong hop le

Xoa mach lat trong

Doc thanh ghi tam thoi

RESET DMA

Khoéng hop &

Khong hop ¢

Khéng hop 1é

ot |t | o | |t |t o | b [ [ | ] e o | —

[FENY A P S N e Ll el =t =N =N =] [~ R =R =Rk

0
0
|
1
0
0
|
1
0
0
|
|
0
]
|
1

]
0
I
0
i
0
1
0
I
0
|
0
L
0

— l

_| Ghi toan bé thanh ghi mat na

Bang sau li¢t ke dija chi vao/ra thanh ghi diéu khién va trang thii cha DMA

DMA'"Y DMA™Y Poc/viét (R/'W) Thanh ghi
08h DOh R Trang thai
08h DOh w Léph
0%h D2h W Yéu cdn DMA
0Ah D4h W Che kénh
0Bh D6h R Ch¢ 40 DMA
OFh DEh W Mait na
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Cdc dia chi vao/ra cita thanh ghi dia chi va dém s tir duge liet ké dudi day:

DMA DMA'” 1 Thanh ghi B
00h COh Pia chi kénh 0/4
0th Clh Pém kénh 0/4
02h C2h Dia chi kénh 1/5
03h C3h Dém kénh 1/5
04h Cah Pia chi kénh 2/6
0sh C5h Dém kénh 2/6
06h Céh Dia chi kénh 3/7
07h C7h Dém kénh 3/7

(1} Chi rong PC/XT. 18 rong AT, (2): Chi trong AT

Vi dy sau dua gid tri 1080h vao thanh ghi dia chi kénh 6 va gia tri 0100h
vao thanh ghi dém tuong img cita DMA cha:

out d8h, al; dua mot gid tri bat ky ra flip-flop d€ dua né vé trang théi ban diu.

out c4h, 8Ch; dua byte thap cia gia tri dia chi ra thanh ghi dia chi.

out c4h, 10h; dua byte cao. _

out d8h, al; dua mot gia tri bét ky ra flip-flop dé dua n6 vé trang thdi ban diu.

out ¢5h, 00h; dura byte thip ciia gia tri dia chi ra thanh ghi dém.

out ¢3h, O1h: dua byte cao.

8237 c6 thé 1am viéc & hai ch€ do wu tién khic nhau theo quy dinh phin
mem tir CPU (nap vao thanh ghi 1énh). Ché do wu tién ¢8 dinh: kénh 0 ¢6 misc
uu tién cao nhat, kénh 3 ¢6 mitc thip nhat. Ché do uu 1ién vong: kénh vira

duge phuc vu s€ ¢6 miic uu 1ién thap nhat, Kic méi 1ap ché dd kénh 0 & midc
cao nhal. |



I11. VAO RA DU LIEU BANG CACH THAM DO

Nhar trén di trinh by, ngudi ta phan biét ra 3 phuong phdp diéu khién vao/ra
dir hiéu:

* Vao/ra dir liéu diéu khién bang cich ngat bd vi xir Iy

* Vio/ra dit liéu diéu khién biing phéan ciing phu dé tham nhap tryc tiép viw
bd nho.

* Vao/ra dit lieu diéu khién bing cdch tham do trang thdi sdn sang cla thict
bi ngoal vi.

Moéi phuong phidp di¢u khién vao/ra dit li¢u ndi trén ¢é nhing dac diém
khdc nhau va s& duge ung dung trong ciac hoan canh khic nhau. Mot trong
nhiing cich diéu khién don gian nhit ma ching ta xem x¢t trong phén nay [a
phuong phdp thdam do (polling) trang thai san sang lam viéc cua thiét bi ngoai
vi trude khi thue hién vao/ra dit licu.

Van dé didu khién vao/ra dif liéu s€ trd thanh rat don gian néu thiét bi ngoai
vi llic ndo cling sdn sing chd d€ lam viec vai CPU. Vi du, bo phan do nhi¢t 56
(nhu ta mot thiét b vao) lap sdn trong mot hé thong diéu khién lic ndo cling ¢d
thé cung cdp s6 do vé nhiét do ctia déi twong cin diéu chinh. con mot bo den
LED 7 doan (nhu [2 mét thiét bi ra) dang dé chi thi mot gid tri nao dé ciia mot
dai lugng vat 1y nhit dinh trong hé thang néi trén thi lic nao cing ¢6 thé bicu
hi¢n thong tin d6. Nhir vay khi CPU mudn ¢6 thong tin vé nhic¢t d6 cua hé thong
thi n6 chi vige doc cong phéi ghép véi bo do nhi¢t do va néu CPU mudn bicu
dién thong tin vira doc dugc trén dén LED thi n6 chi viéc dua tin hi¢u diéu khién
16i d6 ma khong cin kiém tra xem xét cdc thiét bi ndy ¢6 dang sin sing 1im
viéc hay khong.

Tuy nhién trong thire t¢ khong phai lic nao CPU ciing lam viée véi cic doi
tugng “lién tuc san sang™ nhu trén. Thong thudng khi CPU mudn lam viéc vdi
mot doi tuong nao do, trude tién nd phai kicm tra xem xét thiét bi d6 ¢6 dang &
trang thdi sin sang lam viéc hay khong. néu ¢6 thi nd méi thue hién viéc trao

doi dir liéu. Nhu vay. néu 1am viéc theo phuong thite tham do thi thong thuong
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CPU phai duoc danh riéng cho viéc trao déi dit liéu vi né phai lién tuc kiém tra
trang thdl sdn sing cla thi€l bi ngoai vi thong qua cdc rin hiéu mdc nii
(handshake signal). Cac tin hi¢u nay dugce 18y tir cic mach phoi ghép, do ngudi
thiel ké tao ra, dé cho clurong trinh thim do hoat dong trén do.

Sau day 13 thi du moét cdch tao ra tin hi¢u mdc néi va luu do thuat todn cua
chuong trinh diing cho viée trao d6i dit liéu giita CPU va thi€t bi ngoai vi (hinh 2.6),

Trong thi du niy dé cho van dé don gian, ta gia thi€t CPU chi lam vi¢c vai
I thiét bi vao va | thiét bi ra. Viéc 16 chiie phoi ghép duge thue hién trén cic
mach IC c& vira dé ta dé theo doi cde tin hiéu.

Mot cdng viao s6 0 (¢6 dia chi 00) duge dung dé doc trang thdi san sang cla
2 thi€t bi ngoai vi néi trén. Tin hiéu sin sang cla thiét bj ngoai vi s6 1 {cong
vio 01) duoc dat vio bit DO, tin hiéu sdn sing cua thit bi ngoai vi s6 2 (cong
ra 02) duge dat vao bit D1, Cdc bit nay s€ c6 gid tri 1 khi thi€t bi ngoai vi tuong
g & trang thai sdn sang lam viéc vdi CPU va ching s€ duge dua vao bus dU
lieu khi CPU doc né bing lénh doc cong vio s¢ 0. Chuong trinh trao doi dit lieu
s& kiém tra cdc bit bdo sdn sang nay va sé cd cdc ddp tng phi hop.

Mo ta hoat dong cia phan mach vao dit lieu

Khi thiét bi vio s6 | ¢6 1 byte s6 liéu cin trao déi, nd dua ra xung STB d¢
cho phép mach chét 8 bit 14y byte dif liéu dé dong thai kich cho mach lat D
(mach tao tin hiéu sin sang) lam viéc, CPU s& tham do trang thai sdn sang cua
thiét bi viio $6 1 qua bit DO khi né doc cong 00. Dén khi CPU doc 1 byte dif li¢u
viio thi dong thdi nd xod ludn mach tao trang thdi sdn sang dé chuan bi cho lan
1am viéc tdi vai 1 byte dir liéu khéc.
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Tuong tu ta cling ¢6 thé dé dang thay duge cich hoat dong cha phin mach
th hai clia hinh 2.6 véi chic nang dua dit l1¢u ra thiét bj s6 2.

Luu dé thuat todn cho chuong trinh vio/ra dit liéu cla cong s6 01/02 theo
s0 d6 mdc nai trén hinh 2.6 duge thé hién & hinh 2.7a va b dudng lién nét.
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Doc cong 00

!

diing l

Doc cong oﬂ

A
vOng
theret do

sdl

sai

u) Poc dit liéu tir cong 01

Hink 2.7

F 3

Poc cong 00

l

Bit D1=17

ding l‘ e

Ghi céng 02

l

voug
theim do

sal

Heét 5o ligu?

ding

5al

b) Ghi dit hiéu ra cong 02

Vi du: Lap chuong trinh theo luu d6 trén hinh 2.7a dé thuc hién viéc doc
vao 1 dir liéu méi khi c6ng 01 béo sdn sang réi xir 1y s6 liéu dé. C6 100 s6 lieu
phai doc nhu vay (gia thi€t ¢6 sin chuong trinh con xr 1y dif lieu ¢6 tén Xuly).

Gidi: C0 m6i 1an nhan duge tin hicu bdo sdn sang cda cong Ol ta goi

chuong trinh con Xuly. Than cua chuong trink hoan thanh cong viéc néi trén
(theo lwu d6 trén hinh 6.2a dudmg lién nét) co thé ¢é cdu tric sau:

MOV CX, 100 ; S6 dit liéu phai doc trong CX

Lap: INAL.O :Doc cong 00 dé kiém tra ¢ sin sang.
TEST AL, | : Thiét bi s6 01 san sang?

J7. Lap ; Chua, quay lai tham do tiép

IN AL, | ; San siang, doc cong 01
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CALL Xuly . Xu ly dir liéu _
LOOP Lap : Chua hét, quay lai thim do tiép
Ra: ...

Trong trudng hop thiét bi vao/ra hoat dong theo cich khac: ¢ sdn sang dé
bdo cho CPU doc/ghi nhiéu byte dir liéu ciing mét ldc thi ta ¢d nhanh chuong
trinh di theo dudng dit quing. Lic nay ta phai stra doi doi chit ca trong phin
mach tao ra tin hi¢éu mée néi lan trong phin chuong trinh d€ cho toan hé théng
lam viéc dang.

Trong thi du trén, néu thay vi cdc mach IC ¢@ vira (cdc mach céng 3 trang
thai va chot 8 bit) ta diing mach 8255A dé phoi ghép CPU véi thiét bi ngoai vi
thi cong viéc v€ phan ciing s€ duoce don gian di nhiéu vi ban than 8255A ¢6 kha
niang 140 ra cdc tin hi¢u moéc ndi (doi thoai) duge ca véi CPU 1an vai thiét bi
ngoal vi. Vige doc (tham do) trang thai ca cde tin hieu madc ndi chi don gian 1a
doc cde bit twong (ng cia cong PC.

Trén hinh 2.8 1a thi dy mét ting dung clia 8255A dé phéi ghép véi CPU 8088
trong vi¢c vao/ra dif liéu theo ki€u tham do trang thdi sdn sang ciia thiét bi ngoai
vi. Trong thi du nay ta chua s dung dén chife nang clia cac tin hiéu méc noi
INTR cua mach 8255A, nhung tai day ta ciing ¢6 thé nhan thay ring néu tin
huéu INTR nay duge noi vao chan INTR cia 8088 thi ta ¢é kha ning thuc hién
mot kieu phai ghép khic dé vao/ra dir lieu. D6 1a didu khién vao/ra dit licu bing
cdch ngat CPU da trinh bay & trén.

8255A

808K pcal. __ Thiét bi vao
PCs | J STB
'gocé'f
- \‘-————-—-——-— -
DO-D7 @ PAOQ-PAY
Thiét bj ra
, PRO-PB7 [————— ) D0-D7
INTR INTR PCI o STB
PC2 Le ACK
Hinh 2.8
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O TP

Chuong 3

GHEP NOI SONG SONG VA MAY IN

Muc tigu:

Chuang nay cung cap cho sinh vién phudng phap ghép ndi song song qua clng LPT
8 bit, cac ham nhan dang ¢éng song song dudc sit dung, ca&c ham phuc vu in an. Trén co
sd trinh bay nguyén tic lam viéc cla may in, viéc ghép néi vai may in duge mé ta nhu la
mét vi du minh hoa. '

1. CAC CONG SONG SONG VA NOI TIEP TRONG MAY VI TiNH

May tinh IBM/PC dugc trang bi 2 loai cong giao tiép vdi the gi6i bén ngoai
Ia cong song song va ndi tiép. Cac cong ndy la cdc ghép noi vat 1¢ cho phép noi
h¢ thong vi tinh v6i céc thiét bi ngoai vi nhu may in, modem v.v....

Cdng duoc goi 1a song song vi né cho phép truyén sé lieu déng thdi cdc bit
cia mét tur dit liéu trong mot nhip truyén. Nhu vay néu tir dit lieu dai 8 bit thi
ngoai day chung (day dat) ra, céng s& phai c6 8 day dir liéu cho 8 bit thong tin.
Trong khi d6, cong néi ti€p chi cho phép truyen lan lugt mbi nhip mot bt trong
tr dir liéu va nhu vay céng chi can 1 day truyén dit liéu nhung lai phai can it
nhat la 8 nhip truyén nhu thi du vira néu. |

I1. CONG SONG SONG GHEP NOI VOI MAY IN
1. Céng song song LPT

Céng song song LPT trong mdy vi tinh ¢6 dau néi loai D-25 theo chuén
Centronics (hinh 3.1). NG cho phép dung cho ca phét va nhan s6 licu, do d6 ¢4
thé thiét ké cdc thiét bi ngoai nhu § dia cling mang xdch dugc ghép néi véi PC
qua céng nay. Tuy vay cong song song duge diing chli yéu cho viéc ghép néi
v6i mdy in va do vay né ciing ¢6 tén 13 LPT (Line Printer). Hién nay thudmg c6
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hai céng LPT duoe 14p trén mot ban mach cdm vao khe cam ma rong hoac duge
lip dat ngay trén ban mach chinh. Ba nhém dia chi vao/ra duge diing cho cic
cdng song song tai cic mdy IBM va PS/2 ¢6 dia chi nhu sau (mot cong trudce
day dugce lap dat trén céc card man hinh CGA va HGC ¢é nhém dia chi vao/ra
¢ 3BCh - 3BFh dén nay hau nhu khong cé).

5140 ]
- /_,.H":"\ -
__ AFetfe § ST8B
FEH — 10 o
- INI 44+0 4 8 bit sé ligu
DSL - o g DO - D7
@ o —
o o
)
GND ~— g o -
O 4t ACK
g o1l BSY
& Ofj+—PAP oF ON
[0} -+
2;‘-\\_/
O 13
Hinh 3.1

Trong qud trinh khoi dong, ROM BIOS s€ kiém tra 3 nhém cdng vao/ra lan
luot tir 3BCh dén 378h va 278h dé xem liéu ¢4 phdn cing cdng song song dugc
lap & d6 khong. BIOS luu trit cdc dia chi vao/ra co s& nay trong viing dit liéu tai
doan 0040h va néu phat hién ra su tdn tai clia cong s& coi chiing 14 nhiing giao
ciitf:n c6 $0 tir 0 dén 3 va DOS ciing dat tén céc cong nhu bang sau:

Nhom dia chi /O Cong song song
3BCh - 3BFh Cong trén card VGA hay HGC
278h - 37Fh ' Cong song song thif 2 (378h - 37Ah)
278h - 27Fh Céng song song thit 3 (378h - 27Ah)
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Maic dit ROM BIOS chi tim 3 ¢dng song song, nhung ving dif liéu cla nd
¢6 thé danh dé luu trit t6i 4 dia chi vao/ra. Néu ta cai dat phin ciing cho maot
cong song song thif tu, ta ¢é thé tham nhap ndé nhy giao dién 3 bang cic ham
cta BIOS. Néu dit dia chi vao/ra ca s& cua nd ¢ dia chi 0040:000Eh trong viing
dit liéu cua BIOS thi MS - DOS khong thé tham nhap dén cong thir 4 ndy duoc.

Ving luu giir dia chi co sg Giao dién Tén thiét bi
cla cong (BIOS) (MS - DOS)
0040 : 0008h 0 LPTI
0040 : 000Ah 1 LPT2
0040 : 000Ch 2 LPT3
i 0040 : O00Eh 3

2. Ghép ndi may in qua céng LPT

C6 rat nhiéu loai may in nhung ta s& chi xét 3 loai théng dung nhit cho may
vi tinh hién nay 12 mdy in ma tran diém (& Viét Nam thudng goi 1a mdy in kim),
may in phun muc va mdy in laser.

2.1. Nguyén tac hoat dong cua may in kim

Hinh 3.2 mé ta co ché hoat dong cla mot ddu in ma tran diém anh clia may
in kim. Cac cuén nam cham dién solenoid & day s& diéu khién 7 soi day sat dat
trong long moi ong day. Vi cdc day duge [am bang chat sat tir nén chiing c6 thé
chuyé€n dong vao ra 16 cic cudn solenoid khi c6 dong dién chdy qua cuén day.
Cdc day dugc chum lai boi mot ban din hudng ruby dé tao thanh mot cot gém
7 day. Bang viéc dua tin hiéu cdp nang lugng vio mét nhém cdc cudn solenoid,
mdt nhém day tuong ting sé duge day dap vao bang muc dé tao ra cdc hinh mau
diém anh trén gidy. Sau méi cét diém anh duge in, dau in duge chuyén dich di
mét di€m d€ in cot khac. Sau 5 hodc 7 c6t duoc in tic 12 di in xong mot ky tu.
Vi k¥ w dugc tao bdi céc diém anh nhd nén c6 thé tap chuong trinh cho bat ky
mot tap ky ty nao va tat nhién mot s6 mdy in ciing cho phép lap trinh cho cic
hinh anh d6 hoa diém anh. Hién nay dau in 24 kim ¢6 thé cho mot chat lugng
tuong ddi cao.



Ban ruby dan

huéi
Ong dAn chira day s

kim loai

Hinh 3.2

2.2. May in phun muc

May in phun muc ¢6 dac diém co ban dugc minh hoa trén hinh 3.3. Mat tia
muc rat nhd duge phat ra tir mot voi cho mot dong cac giot muc rat nho toc do
cao. Voi dugc rung véi tan s6 siéu am nham lam cho dong muc duge cit ra
thanh nhitng giot tach biét. Khi méi moét giot roi khoi voi, né duge tich dién dé
nham cho dong cdc giot muc c6 thé dugc 1énh di dudi tic dung clia mot trudng
tinh dién khi di qua 2 ban cuc dién. Nhu vay khi dua tin hiéu s6 liéu vao 2 ban
cuc dién, c6 thé diéu khién dugc do léch chuyén dong cha tia va do dé c6 thé
tao dugc cdc anh mong muén khi tia nay dap lén gidy. Gidy in thudong dugc thiét
ke dat ngoai tam truc cua tia muc d€ cho khi khong c6 tin hiéu (trudng dién
bang 0), dong muc khong dap vao gidy ma roi vao mot binh chita cho c6 thé sir
dung lai. Mdy in phun c6 d¢ phan giai cao (hon 300dot/inch), té¢ dé in nhanh
va hau nhu khong gay ra tiéng on.

Tinh thé

ap dién -‘.\.Mwﬂm
& ot
lach di
Diéu
khién thé
4p dién
Eom,
Binh chira

Hinh 3.3
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2.3. May in laser

Nguyén tac may in laser hoat dong gidng nhuy mot mdy photocopy.
Nguyen ly hoat dong ciia né duge chi ra trén hinh 3.4, Phan quan trong nhat
cua mdy 12 mot cdi trong kim loai duge ché tao hét sitc chinh x4c ¢6 phu ldp
nhay quang, thi du nhu selentum. Kich thide cia tréng béng kich thudc clia
gidy in. Selenium khi dugce chi€u sang s& tr mot chat cich dién chuyén sang
dan dién. Trong cdc mdy in laser hién dai, selenium dugc thay bing cic hop
chit hiru co khdc. Dau tién, trong duge nap céc tich dién 1én cao ¢d hang ngan
von bang trudng tinh dién. Dudi tic dung clia ngudn dnh sing laser manh c6
cuong do phu thudc vao cdc di€ém anh cdn in, hinh dnh dugc copy vao tréng
khi cho né quay. Sau mot vong quay. tréng da luu giff mot hinh anh vé dién
khong nhin thay cua ban goc. D6 1a vi cdc viing ¢6 dnh sdng chiéu dén manh
hon sé dan dién va lam mat di cdc dién tich nhiéu hon nhitng viing ¢6 dnh séng
chi€u tdi y&u. NGi cich khéc sy phan b mat do dién tich tai cic diém trén
trong s¢ phan dnh diing su tén tai cdc di€m anh ciia ban goc. Bude 1i€p theo
Ia cho trong quay gin mot toner myc gdém cdc hat bot muc rat nhd. Cdce hat
muc nay s¢ dugce hit vao mat trong it hay nhiéu tuy thudc vao mat do dién tich
tai cdc diém. Viing ¢6 dnh chi€u dén manh (tuong tng véi ving tring hon &
anh goc) s€ fvu giit it dién tich va s& thu hit it myc hon. Budc tiép theo la cho
trong quay ti€p xdc véi mat gidy véi didu kién gidy da duoc tich di¢n tham chi
¢on cao hon trong. Két qua la cic hat muyc trén trong s& duge bam vao gidy
tai nhitng diém ma ching tiép xiic vdi gidy. Khau cudi cung la dat ndng bé
mit gidy nham lam cho myc bdm chat mai vao gidy. Do phan gidi cua hinh
anh phy thuoc vao hé thong quang hoc va kich thude cha tia laser cho téi 300
diém (rén linch. Do phan giai ndy du thich hop cho nhitng van bin doi hoi
chit lwong cao. Vi nhimg hinh anh chat lugng cao hon nita do phan giai ¢o
thé len 141 800 di¢m anh trén linch.
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Gidy inra Guong

\ e
&= () ®
Bat neng diéu ché -
Giay in Hudng quét

nap vao

Tré'ng gusng
quay

Hinh 3.4

2.4. Ghép noi may in qua céng LPT
M&i cong LPT c6 3 thanh ghi cé thé tham nhap dugc qua 3 dia chi cong vao/ra
gan cho ching. Pinh dang cta 2 thanh ghi trang thai va diéu khién nhu sau:

Bit Y nghia thanh ghi trang thai 1.

X . . . . . . . |l=mdyinkhong ban
X . . . . . . 0O=mdyindasin sang nhan ky (u 1iép theo
X . . . . . | =mdayin khong c6 gidy
X . . . . 1=mdyin 0trang thai online
X . . . 0=coléi

X . . khongdung

X . khongdiing

X khong dung

Bit Y nghia thanh ghi trang thai

X . . . . . . . khongding
X . . . . . . khongding
X . . . . . khongding
X . . . . 1=chayngitkhi ACK=0
X . . ) 1 = chon mdy in (online)
X . . 0=khoi dong may in
X . 1=mwrdong xudng dong’
X 1 =1truyén s& liéu t6i may in
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Cic thanh ghi nay duge diing dé gui s6 liéu t6i mdy in, xac dinh trang théi
may in va diéu khién hoat dong cua mdy in. Thanh ghi s6 liéu dugc tham nhap
¢ dia chi vao/ra co s0 (thi du 378h). Nhitng PC hién nay d€u cho phép thanh ghi
nay c6 thé duge sir dung ca viét va doc s6 hiéu (2 huéng). Thanh ghi trang thai
¢d dia chi bing dia chi co s& cong 1 (thi du 379h). Day la thanh ghi chi doc. Co
thé doc truc 1i€p nd bing céc lénh vio/ra hodc duhg ngit 17h, ham 02h trong
BIOS. Thanh ghi diéu khién dugc thdm nhip & dia chi co sd cong 2 (thi du
37Ah) vit ¢6 thé ding cho ca doc 14n viét.

Vi tae do truyén ky tu clia céng song song nhanh hon t6c d¢ in clia may in
nén thong tin & day phai cé mdc néi (hinh.3.5). Khéi ddu, PC dit cic s6 liéu lén
bus sau d6 kich hoat dudng /STB xudng mitc thdp dé thong tin cho mdy in biél
rang sé liéu da on dinh trén bus. Khi mdy in xi 1y xong dit liéu, né s& tra lai tin
hi¢u /ACK xuéng mic thap dé ghi nhan. PC doi cho dén khi dudng BSY tir may
in xuong thap (may in khong ban) thi sé dua tiép so liéu 1én bus.

, ' STB
BSY
“«> ACK
0,5us (min)
5415 (min)
Hinh 3.5

Lap trinh cho mdy in ¢6 thé duge thyc hién bang ngon ngit bac cao, bing
cic dich vu trong MS - DOS qua ngit 21h va ham 40h véi gid tri handle 4 cho
LPT1. B¢ dung ham nay giri $6 liéu t6i mot cong mdy in khéc ta phai ham 3D
dé m¢ cong mong mudn (LPT2 hoac LPT3) nhu mot thi€t bi réi cho qua

handle ctia cong khi goi ngit 21h ham 40h. C6 thé in mot ky tr don t§i LPT]
bang ngit 21h ham 05h.



Ngat 17h trong BIOS véi 3 ham ¢6 thé 1am viée véi bat ky ¢Ong song song
nao. Chitc nang cling cdc thanh ghi vao (cin nap trudc khi goi ngét) va cdc thanh
ghi ra (chiia cic byte trang théi sau khi ngét) nhu bang sau:

Chirc niang

Céc thanh ghi vao

Cac thanh ghi ra

Khéi dong cong mdy in

AH =01h (ham Olh)

AH: chua trang thdi
mdy in

DX = s6 mdy in (00h-2h)

Viet mot ky tu t&i may in

AH = 00h (ham 00h)

AH: chaa trang thii
mady in

AL =Ky turcan in

DX = s6 mdy in

Nhién trang thai mdy in

AH = 02h (ham 02h)

AH: chia trang thdi
may in

DX =56 may in

Trang thii clta mdy in dugc bi€t qua viéc doc thanh ghi trang thai cong.
Mitc thap nhat cta viée lap trinh v6i cdng song song dugc thuc hién bang viéc
viét hodc doc truc tiép cic cdng vaojfra lién quan dén cong. Cach nay thudng
dugc dung khi can truyén 6 liéu hai huéng giita hai may tinh qua céc cong song

song.
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Chuong 4
GHEP NOI NOI TIEP

Muc tiéu;

Chudng nay cung c¢dp cho hoc vién khai niém vé ghép néi néi tiép, cdng ghép ndi néi
ti€p, chudn ghép néi, cac ham ghép ndi va mot s6 vi du vé chuang trinh ghép ndi. Cac
ghép ndi dién hinh nhu ghép ndi v6i modem, véi chudt va ban phim dudc trinh bay nhu la
cac vi du giGp hgc vién hidu ré phugng phap ghép ndi ndi tisp.

L GHEP NOI NOI TIEP

Thong tin no1 tiép duge dang trong rat nhiéu (tng dung ghép ndi may vi tinh
nhu chudt, modem. mdy v&, may quét v.v... Vi dir licu duge truyén song song
trén cic bus mdy tinh nén dé truyén ndi ti€p duge. bén phat dung cic thanh ghi
dich song song - noi 1iép ¢ bién doi cac byte song song thianh mot chudi bit néi
tiép nhau cho ra cong va & beén thu phai dung cic thanh ghi dich néi 1iép - song
song d¢ bién doi nguoe lai.

‘Thong tin noi ti€p duge phan bigt thanh hai loal truyén néi tiép déng bo vi
khong dong bo. Khi rruvén noi 1iép dong b, ngoai dudng day truyén s6 liéu
gitta hai tram phat va thu can ¢6 thém mot dudng day diéu khién dé truyén tin
hi¢u nhip nhim dé bén thu xdc dinh duoc cdc thai diém tai do o licu trén dudng
truyén da on dinh. Trong khi d6, truvén néi tiép khong dong b chi can | day
truyén trong dé cdc thong tin dong bo duoc truyén ngay cling vdi céc tir 4 lieu.
B la cdc bit start (bit bat dau) chi thi sy bit diu ctia khoi 6 liéu duoce truyén
va bit stop (bit ket thic) bdo ket thic khdi 6 liéu dé cling mot s& bit phar hién
va stiu loi duge ghép cling cic bit 6 lidu d¢ tao thanh mot Kluenrg iruven (frame )
hay mot SDU (serial data unit).
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Giita hai cong thong tin n6i ti€p ¢6 thé cé cdc phuong thifc trao d6i thong
tin nhu sau:

Ban song cong (Half - Duplex): S6 liéu truyén theo hai hudng, nhung méi
thoi diém chi dugc truyén theo mot huéng.

Song cong (Full - Duplex): S6 li¢u duge truyén déng thoi theo hai hudng.

1. Chuan théng tin néi tiép

Do han ché vé dai tan cua dudng truyén nén hau hét cdc thiét bi dau cuoi
s0 licu DTE (Data Terminal Equipment) muén thong tin véi nhau khong thé néi
tryc ti€p véi moi trudong truyén dan analog dugc ma phai thong qua céc thiét bi
thong tin s6 li¢u DCE (Data Communication Equipment). Vi du, viéc thong tin
gitta hai mdy tinh hoac mady fax la cic DTE qua dudng dién thoai cong cong
phai duoc noi qua hai thiét bi DCE la cic modem nhu hinh 4.1.

Céc tiéu chuan chinh cho thong tin s6 liéu néi tiép hién nay dugc xay dung
boi cic 10 chic ITU (International Telecommunications Union), EIA
(Electronics  Industry Association) va ISO (International Standard
Organization). Cac chuan ITU vé thong tin néi ti€p thudc vé nhém V va cic tiéu
chuan EIA vé thong tin n6i ti€p thuoc vé nhém RS. Chuan RS-232C quy dinh
cac ghép néi noi tiép gitta mot DTE va DCE véi khoang cich cuc dai 1a 17 dén
20m va t6¢ do truyén s6 lieu cyc dai 1én t6i 20 kbps.

Mang dién
thoai

Hinh 4.1

Tin hi¢u di¢n theo chuan RS-232C la ludng cuc: mic logic 1 ¢6 dién thé
duong so véi dat (0V), mie 0 ¢6 dién thé am so véi dat.
Vi tin hiéu ra: Mic logic cao ¢6 dién thé trong dai tir +5V dén +15V
Miic logic thap tir -5V dén - 15V.
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Vi tin higu vao: Miftc logic cao tit +3V dén +13V
M 1ogic thap tir -3V dén -15V

Logic trén dudng truyén s ligu TD va RD dugc d6i thanh logic am, nghia
12 mic logic cao c6 dién the am so véi dét (0V) va mic logic thap c6 dién the
duong so vén dat. Dir liéu trén dudng truyén chi & mot trong hai trang thdi
MARK hoic SPACE. lan luot trong (ng v4i trang thai dién the am hoac duong
tre 1a tuong tng vai mie 1ogic 1 hodc 0. Véi cdc mdy PC. cdc mic dién the dién
hinh 12 £12V. D liéu duogc truyén lan lugt theo timg nhém bit. Mdi nhém goi
I3 mot SDU hay mot khung truyén. Mot khung truyén bao gom:

1 it star luon & mijc logic thap, dién the duong.
1 hoic 1.5 hoac 2 bit stop luon ¢ mie togic cao. dién the am.
5.6 hoac 7 bit sa' liéu.

Thi du, khi cic khung truyén dai dién cho cédc ky tu (véi md ASCII 1a 7 bit)
duoc truyén trén dudng day lan lugt véi mot khoang thoi gian tré giita ching,
Trong khodng thoi gian nay dudng truyén ¢ vio trang thai MARK (mic logic
cao). Hinh 4.2 ta mot thi du vé tin hi¢u nhan duge trén dudng truyén TxD hodc
RxD khi truyén cdc bit thong tin mi hod ASCII cho 2 chir ‘A’ (100 0001 = 41h)
vGi bit chin - 1é 1é

@
®
T c .
8 M8 & Khoding tré
o 4———Tbitdiligu—— 5 T +—>
@ B D SPACE
i AR /
|0’1[000001:11 m;‘00000111
LS8 MSB S &8 WSE
«— A(100 0081) ~————p MARK 7100 000 1) ————t

Hinh 4.2

Toc do truyén s6 liéu ndi tép duge do bing s6 bit truyén trong mot giay
bps. Trong cdc hé thong truyén sd liéu véi md nhi phan téc do nay triing véi tée
do baud 1a s6 1an thay déi trang thai cia mot kénh truyén tin hiéu trong mot
gidy. Tat ca cdc mdy PC déu cd cong ghép ndi thong tin noi ticp. Cong so cap
go1 [a COMI (hoac COM3) va thit cap 1a COM2 (hoac COM4). C6 2 loai dau
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cam tin hiéu cho cdc cong ndy 1 D-25 (25 chan) va D-9 (9 chan) thudng duge
gan ¢ phia sau hop may (hinh 4.3). Sit dung loai nio cho COM1 hodc COM?2 la
tuy & ngudi lap vdp may tinh, thudng thi hay ding diu cdm D-9 cho COMI. Cdc
dau cam cho cdc cong néi 1i€p gin trén hop may PC bao gits cling 1 loai dau
cam dyc (male), ddu cim & cdp ndi ti€p gin ngoai vi 1A ddu cim cdi (female).
Viéc nay dé tranh nham 1an v6i ddu cam D-25 diing cho céng song song LPT
gan trén hop miay PC luon 1 loai ddu cam cdi (female).

O

jgRoloRuloRoloNoRoRoRoNOYo]
jogojoNojojoloRoRoRololo]

QOO

Hinh 4.3

Cdc chan tin higu trén cdc dau cam duge ndi ra cdc dudng day dé cdc thiét
bt DTE va DCE thong tin vdi nhau. Ngoai day dat GND c6 dién thé OV, ¢6 thé
phan thanh hai nhém dudng day gém nhém cde dudng truyén dir liéu TxD. RxD
va nhom cde duong tin higu diéu khién (goi 12 cdc 1in hiéu mée néi thong tin)
gom cac dudng con lai. Bang sau mo 14 tén vi chite nang clia cac dudmg tin higu.

Chén 56 A |
-— Tén Ky higu Chife ning :
D- 25 0-9
1 -_ Frame Ground FG Théng thudng duge ndi vai vo boe kiﬁ cua cap dan Ho-é'c dat -
2 3 Transmit Data 0 56 ligu duc}c.phat tr DTE (thi du PC hodc thiét bi dau cudi) tai :
DCE qua dudng TxD
3 , 2 | Receive Data RxD | S6 ligu duge thu tor DCE va DTE
T
4 | 7 Request To Send RTS EeuE dat dudng nay & mue tich cyc khi né sén sang phat so
|
5 . 8 Clear To Send TS DCE 43t duong nay & muc tich cuc dé théng tin cho DTE 1
{' rang no san sang nhén & liéu !
6 | & | DataSet Ready SR Chue nang tuong tu nhu CT8 nhung duoc kich hoat bdi DTE
; khi nd sdn sang nhan s6 liéu :
S + j
Data Terminai Ready DTR Chure nang tuong tu nhu RTS nhung dude kich hoat bén DCE |

[
[=1
F-
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OCE dat duang nay & mdc tich cyc dé bao cho DRE biét la
8 1 Data Carier Detect DCD | da thiét 1ap dugc fién két véi DCE W xa {nhan dugc song
mang it ben DCE d6i tac)

DCE {loai tap ngodi) bao véi DTE c6 mot cude goi tir xa vira
.| goi dén

7 5 Signal Ground 3G GND

22 9 Ring Indicator Ri

Cic chudn RS-422A (c6 dudng truyén can bang) va RS-423A (¢ dudng
truyén khong can bing) cho phép ting toc do truyén s li¢u va khoang cich
thong tin lén 16n hon nita.

Chuin RS-485 14 mot chudn tang cudng ciia RS-422. N6 quy dinh cho cic
chép noi thong tin da diém va song cong, do vay rit thich hop cho cic img dung
trén mang mdy tinh. Téc do truyén cuc dai ¢ day khong han ché va duge dit boi
thoi gian tang cua sudn xung, thudng cd 10Mbps. Va1 do dai cap 1.2km mang
mdy tinh diing chudn RS-485 cho phép ghép ndi téi 32 cap mdy thu/phit.

Dudng day dan tin hiéu anh hudng dén cdc xung s6 liéu ¢ 3 trudng hop sau:

- Lam suy giam bién d6 xung: do dién tro clia dudng day.

- Lam méo dang xung: do dién dung ky sinh giita cdc cap duong day. dién
trés va dién cam cda duong day gay nén méo dang pha va giam dai truyén.

- Gay 6n: do 6n noi (6n nhiét clia dudng day) va 6n ngoai la cdc tic nhén
bén ngodi tic dong lén dudng truyén.

Ngoai dutng day chung (day dat), cic dudng truyén khong can bang (nhu
theo chuiin RS-423) st dyng mot dudng day cho tin hiéu s6 trong khi cdc dudng
truyén can bing (nhu theo chuin RS-422) sir dung hai dudng day cho mdi tin
hi¢u nhir cic hinh 8.9 va 8.10 chi ra. Dong dién trong 2 day dan cua dudng
truyén can bang nguge pha vdi nhau. Do viy, dudng truyén ndy ¢6 vu diém 13
it chiu anh hudng ciia 6n ngoai vi cic ngudn nay déu cling gay nén trén hai day
dan cudng do 6n bang nhau vé d6 16n nhung c¢6 pha nguge nhau,

'R
S N

Hinh 4.4. Duong truyén ghép noi khong cdn bdng (RS-423)
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Hinh 4.5. Duong truvén ghép néi cdn bang (RS-422)

RD¥ U U
RD-

D

Khi hoat dong & toc do truyén cao, cdc diu cudi cta day dan thudng duge
noi véi cdc terminator ¢4 trd khing bing tré khiang dac tinh (r& séng) cia
dudng day (vi du 50 hay 70Q2). Cic mach ghép néi theo chuian RS-422 cé thé
tai duge t61 10 mdy thu. Ching khong c6 dudng day néi dat do vay duge ding
rat tot khi can phai cach ly giita 2 nidt trong mang thong tin. Néu st dung téc do
truyén thap thi c6 thé ting duge khodng cdch thong tin 1én. Vi du, trong mot vii
trudng hap khi chat lugng cdp dan t6t va mai trudng it nhiéu thi ¢6 thé sir dung
cdc thiét bi vdi chuan RS-232 thong tin véi nhau khodng cich lén téi lkm v6i

toc do 1200bps.

Bdng cdc thong s6 ciia cde chudn ghép ndi thong tin néi tiép co bdn

ElA

RS-232C RS-423A RS-422A RS-485
ITU V.28 V.A0/X26 V.11/%27
Tdc d9 truyén s ligu 20kbps 300kbps 10Mbps 10Mbps
Khodng cach cuc dai 17 - 20m 1200m 1200m 1200m
Loai néi tai khongcanbing | khongcanbing | canbingvisai | can bing visai
vi sai

34 cp thu - phat 1 1 1 1
Bién thé diéu khién +3V £ 15V +V + +6V + OV + 45V + 2V = 45V
S6 duéng ¢ay che mot
tin hiéu T 1 2 2 2

2. Truyén ndi ti€p cac ma ky tu ASCH

Céc dit liu gém cdc con s6, ky ty v.v... duge truyén tir nguén i dich
thuong duge ma hod. Ba tap ma k¥ tr thong dung hién nay 12 md Baudot, ma
ASCII (American Standard Code for Information Interchange) va ma EBCDIC

62




(Extended Binary - Coded Decimal Interchage Code). Viéc truyén ma ASCII
trong thong tin noi ti€p & may tinh 1a rat thong dung. D6 14 viéc truyén cic ky
tu duge ma hod bang cdc so nhi phan 7 bit v6i 96 ky tur in ra duogc va 32 ky tu
khong in duge dung cho diéu khién nhu duge trinh bay & bang sau:

Bang md ASCH
S6hex | Kyty | Sohex | Kyty | SShex | Kytw | Séhex | Kyty

00 NUL | 20 SP 40 @ 80

01 SOH | 21 ! 41 A 61 a
02 STX 22 , 42 B 62 b
03 &T 23 # 43 c 63 ¢
04 EOT 2 $ 44 D 64 d
05 ENQ 25 % 45 E 65 e
06 ACK 26 & 46 F 66 f
07 BEL 27 47 G 67 g
08 BS 28 ( 48 H 68

09 HT 29 ) 49 | 69 |
0A NL 28 . 4A J 6A j
08 VT 2B + 4B K 6B k
0C FF 2C : 4C L 6C |
0D CR 2D - 4D M 6D m
0F SO 2F . 4E N 6E n
OF S| oF / 4F 0 6F 0
10 DEL 30 0 50 P 70 p
11 DC, 3 1 51 Q 71 q
12 DC, 32 2 52 R 72 :
13 DC, 33 3 53 S 73 s
14 DC, 34 4 54 T 74 l
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15 NAK | 35 | 5 55 U 75 U
16 SYN 36 6 56 v 76 v
17 | EBT 37 7 57 W 77 W
18 CAN 18 8 58 X 78 X
19 EM | 39 9 59 Y 79 y
1A SUB 3A ; 5A Z 7A z
1B ESC 3B ; 58 [ 78 {
1C FS 3C < 5C f 7C |
D | GS 3D = 5D ] 7D }
1E RS IE > 5E ) 7E -
1F us 3F ? 5F - 7F DEL

Tai céc thi¢t bi phat dung chuan RS-232C, bit it y nghia nhat LBS cta ky tw
ASCII dugce truyén dau tién, bit nhiéu ¥ nghia nhat MSB truyén sau cung. Thi
du sau la cdc nhém bit dai dién cho thong bio “Fred” dugc truyén néi tiép véi
bit chan - 1¢ ¢,

Bit dau tién duoc truyén
01100010  O1001111 10100111 0010001 1
CF’ ir? gea T&d'}

Céc ky ty in duge thude vé cac chif cdi thudng va chit cdi hoa (‘a’, ‘z’, ‘A’
- *27) cic chit s6 (‘0 - *9°) va cdc ky tu khdc nhu ky ty phan cich (SPACE), ¢!,
‘#” v.v... Luu ¢ rang cdc ma chir thudng va hoa chi khdc nhau & bit tht 5 (hon
kém nhau gid tri 25 = 32). Dudi day giai thich mot vai ky tu diéu khién.

BS (Backspace): Néu duge gifi 161 man hinh né s& xda ky tu duoc giai ra
man hinh trudc d6. Khi nhan phim x6a 1ui (backspace) trén ban phim né sé phat
ra mot ky tw A H (Cirl-H).

HT (Horizontal Tab): Chuyén con tré man hinh mot khoang cich (tab) vé
bén phai vi tri hién tai, Thuong khoéng d6 dugce dit bdi phan mém. Khi nhan
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phim Tab trén ban phim né s¢& tra vé€ ky tu » I hoac khi nhdan » I s& thuc hién
duge chic niang ké trén.

LF (Line feed) va CR {(Carriage Return): Ky tu CR dat con tro 16i vi tri dau
dong. Ky tu LF dat con tro xuéng dudi mét dong.

FF (From Feed): N&éu dugc g t6i man hinh s€ dich vi tri con tro di mot vi
tri vé bén phai (chitc ning nguoc vdi BS) hodc duge gifi téi may in.

VT (Vertical Tab): Néu duge guri t6i man hinh né s& chuyén vi trf con trd
lén mdt dudng phia trén. Khi nhan phim » K trén ban phim cling cho phép thuc
hién chic nang nay.

NUL (Null): Thudng duge dung dé pad sy bt ddu cia ky tu cin truyén va
dé phan ranh giéi mot xau ky .

BEL (Bell): Khi truyén kv tir niy t& mot thiét bi phiit &m né s& phdt ra mot
am thanh. Chitc nang twong ti khi nhan A G trén ban phim.

DC1 - DC4 (Device Control): Diéu khién hoat dong clta cdc man hinh va
cic may in. Mot may thu sir dung ky tr DC1 (*Q) dé bdo cho may phit ngirng
phat. Ky ty DC3 (7S) biao cho mdy phat lai ti€p tuc phat. Loal thong tin nay
thudc toai méc ndi mém (software handshaking).

Esc (Escape): Mot $6 phan mém ding ky tu nay cho viéc thodt khoi cic
menu hoac tuy chon.

Del (Delete): Xoa ky ty ¢ vi tri bén phai cta con tro.

EXT ( End of Text): Dung dé ngat mot xir 1y (AC).

EOT (End of Transmission): Hé diéu hanh UNIX dung ky tr nay dé bio
rang nguoi st dung da két thic viéc nhap dit lieu. Gidng ky tv end-of-file (*D).

SUB (Substitute): Ding dé¢ xdc dinh mot ky tu két thiic tép (end-of-file
EOF) '

3. Piéu khién théng tin néi tiép giira hai thiét bi

Tuy thuéc vao tuong quan gilta cdc téc do truyén va thu s6 liéu ma ¢6 thé
can phdi ¢6 sy diéu khién thong tin hay khong. Néu mdy thu ¢é khi nang doc
cac ky ty thu trude khi mdy phdt truyén ky tu ti€p theo thi khong can ¢6 su diéu
khién nay. D6 12 thong tin khong cé mée néi (no-handshake). Mdy thu nhan cdc
ky tr va luu trlr vao mot viing nhé déc biét trude khi doc nd. Viing nhd ndy goi
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la bo dém thu (receive buffer). Dién hinh viing nay chi luu gitt mot ky 1. N&u
cic ky tu da duge dua dén day khong duoc doc kip trude khi nhan ky tur khdc
(ta n6i bd dém chua dugce réng) thi cé thé xdy ra hién trgng ky tu hién tai s€ bi
viet de [én bai cdc k¥ tr khidc dén sas. Khi xay ra diéu nay thi ¢dn phai thue
hién viéc dicu khién thong tin giita bén phat vi bén thu. Ky thuat diéu khién
thong tin gilta hai thi¢t bi dé trinh diéu trén xdy ra goi 1a &V thudt méc noi
(handshaking). D¢ 1a viéc bude mdy phat ngimg truyén ky tut cho dén khi mdy
thu doc xong cdc ky tw dang nam trong bo dém thu, tic ¥ cho dén khi bo dém
thu rong. C6 hai loai méc ndi:

Mdc noi ciing (hardware handshaking) dung cde dudng tin hiéu diéu khién
moc noi nhur CTS, RTS, DTR va DSR.

Moc néi mém (sofware handshaking) lién quan téi viée gui cac ky tur diéu
khién dac bi¢t nhu cdc ky ty tir DCI dén DC4 trong bang mad ASCII d¢ truyén
théng tin moéc noi gitta bén phat va bén thu.

Hinh 4.6 1a so d6 ndi cdc dudng day giita hai tram thu/phdt trong thong tin
khong ¢6 moc nél. Trong trudng hop nay may thu ¢6 thé doc s6 liéu nhan duge
tir bo dém thu trude khi ky tu khac duoe nhan. S6 lieu duge truyén tir ddu TxD
ctia mdy phdt va duge nhan & ddu RxD ¢ bén thu. Khi mot DTE (vi du mdy PC)
cén noi véi mot DTE khac thi dudng TxD & mot bén duoe néi véi dutng RxD
¢ bén Kia va nguge lai. Cic ddu tin hidu mdc néi & méi bén duoc noi cap vai
nhau (RTS n6i trye ti€p véi CTS. DTR véi DSR) nhdm 13m cho cédc may Juon ¢
trang thai san sang thu va sin sang truyén.

D-s c-9 . D-25 D-25

3 3 3

O w w 10
Z ] V] 3

HD D CRD RO K
7 7 ! 4

RT& RYS RTS RTS
{3 G

C7s CTs CTS cTs
4 4

DR DIR 0TR 4 a DIR
3] & 6 8

DER OSR DSR |fgp— DSR

5 LY
GaD GHD GHD ’ GMNEY

Hinh 4.6
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Hinh 4.7 [a so do noi day trong thong tin vdi mée néi ciing giita 2 DTE véi
nhau.

D.g N D-9 D-25
3 2
D 3 3 m 0 D
2 2 2
RD RO RD ]D
7 7 7 4
RTS RTS RTS RTS
] 8 8 5
cTs o} £ cTS cTs
4 4 2
DIR { BIR DIR | DIR
8 6 6 &
DSR DSR OSR DSR
5 7
GHD GO GND GNDO

Hinh 4.7

Cdc duong diéu khién duge dang & muc tich cye cao. Khi mét may muén
phdt 56 liéu n6 nang day RTS clia minh lén mic cao réi kiém tra trang thdi day
CTS cho den khi day nay & mirc tich cuc cao. Chimg ndo day niy con & mifc
thdp thi ¢d nghia 1a mdy thu van con ban va chua thé nhan duoge s6 lieu, Khi
may thu doc xong s6 licu tir bo dém thu cia nd, dudng RTS ndi véi CTS cla
may phdt s¢ ty dong nhdy lén mic cao dé chi thi cho mdy phat ring mdy thu
bay git da san sang nhan s6 liéu tiép theo. Qua trinh nhan & léu ciing gidng
nhur qué trinh truyén. Khi DCE mudn phdt téi DTE, dau vao DSR bén miy thu
s€ trd nén tich cyc. Néu mdy thu khong thé nhan s6 liu né s& dat dudng DTR
& miic khéng tich cuc. Khi né & trang thii xod nhan, né s& dat dudng DTR &
miic tich cye va mdy bén kia s€ duge phép phdt s6 lieu. Pudng DTR s& duge dat
& mic khong tich cuc cho t6i khi ky tu duge xir 1y xong. Khi nsi DTE véi DCE
thi cic dudng méce noi duge néi tryc €p véi nhau nhu hinh 4.8,

67



D-9 D-9 0-9 D-25

w0 P 3o o 211y
AD 2 L4 P9 ro |2 3 1m0
RTS - Hrrs ‘ rts 1 Al s
crs B A ers ers |8 Slers
OTR 4 dlotr ota 14 200 nra
osa 18 6! osm psr 38 Josa
oo |3 2} anp oo |12 " eno
DTE DCE DTE CCE
Hinh 4.8

Hinh 4.9 14 gian d6é mo ta qud trinh thong tin véi méc néi mém. CS hai ky
tu ASCII duge dung dé khdi phat va ditng truyén sé liéu.

KO
X

Hinh 4.9

May phat
May thu

D6 1a ky ty DC1 trong bang ma ASCI ¢6 gid tri 1a 11h goi 1a X-ON va ky
ty DC3 c6 gid tri 13h goi 1a X-OFF. Khi mdy phat nhin duge ky tu X-OFF né
s€ ngling phdt s6 liéu cho dén khi nhan duge ky ty X-ON. Loai méc néi nay
thuong duge ding trong trudng hop khi may phéat va méy thu cé thé xir 1y s6
lieu twong do1 nhanh. Thudng mdy thu ¢é mot bo dém sd fiéu 16n chira cdc ky
tu nhan duge. Khi bo dém nay ddy, né s& truyén sang bén phat ky ty X-OFFE sau
khi doc xong hét ndi dung bo dém né sé truyén ky tw X-ON.
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4. Lap trinh théng tin néi tiép

4.1. Lap trinh truc tiép véi cac cdng ndi tiep

Chip UART-8250 duge dung trong mdy vi tinh PC/XT phuc vu cho thong
tin ndi tiép vai tée do truyén s6 licu cie dai 1a 9600bps. Tir may AT tr¢ di diing
chip 16450 hay 82450 cho phép mot téc do truyén cao hon dén 19200bps. Cic
chip nay dugc lap ngay trén ban mach chinh hoac duge lap trén ban mach ghép
noi vao/ra cam trén khe cAm md rong cia mdy tinh. Pia chi c¢tia mot s6 thanh
ghi nhu sau:

Dia chi co s& — | Pém s6 liéu phat va thu Dia chi co sd

COMI = 3F8h | Cho phép ngit " Dia chi co 565 + |

COM?2 = 2F8h | Nhan dang ngat Piachicoso+2
Dinh dang s& liéu (LCR) Dia chi cosd + 3
Diéu khién modem Pia chi cosd + 4

| Trang thai duong (ruyén (LSR) | Dia chi ca sé + 5

Trang thdi modem Diachicosg+ 6

Luu trit doc/ viét tam thi Dia chi cosd + 7

* Cdc thanh ghi dém s6 liéu phét va thu c6 cling mot dia chi bing dia chi
co A,

* Thanh ghi trang thai dudng truyén xdc dinh trang thdi clla cdc bd dém thu
va phdt. Dy 1a thanh ghi chi doc (14t ca cdc bit duoe ty dong bdi phan cimg).
binh dang cuta tir trang thdi sau:

161 tran s&

= 1 : phat hién
= 1 : 16i khung
l 1 : 18i chén 1é
1
| —

= 1 : s6liéu di sdn
= 1 : thanh ghi dém
= 1 : b& dém phit
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Khi truyén dit liéu, mot ky tr mét ¢6 thé dugce viét t6i bo dém trude khi ky
tir trudc d6 duoc gl DE tranh diéu nay, bit s6 sau D6 duoe kiém tra d¢ xdc dinh
li¢u van con mét ky tr trong bd dém phdt khong. Néu bit nay duge dat lén 1 ic
la bo dém phdt da rong. Vay dé giri mot ky tr phai viét mot vong lap kiém tra
Saul:

Kiént tra bit D6 cho toi khi né duoe déir = |
Gt ky tir
Vi du. trong ngon nglt Pascal s& la
repeal
trang thii: = port [dia chi LSR] and $40;
until (trang thai = $40);

Khi thu s6 liéu, bit DO duge kiém tra dé x4c dinh li¢u di cé 56 liéu trong bo

dém thu chua theo vong lap sau:
Kiém tra bit DO cho t6i khi né diwoe dét = |
Doc by ur
Vi du. trong ngon ngilt Pascal s¢ Ja:
repeat
trang thai: = port [dia chi LSR] and $01;
until (trang thdi = SO1);
* Thanh ghi dinh dang dit li¢u (1LCR) khdi tao cdc thong tin nhu sé bit cho

moi ky 1w, 56 bit chan 1€, s6 bit stop. N6 ¢6 thé duge viet hodc doc. Dinh dang
cdc bit diéu khién trong thanh ghi nhu sau:

= 1: phat mot diém dimg
bit chan & 000: khéng ¢o
001: chan le - i¢

¥ .3 Y ¥ S ’ G
(D7 .D6 ;D5 |D4 | D3 | D2 DT | D0 | Ol1: chin lé - chin
I ] ’ 101: ludn bang 1
(mark)
= 0 doclghi may 111: ludn hing 0
thu/phat (space)

=1: ¢hét b chia t6c dé baud
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bé tham nhap thanh ghi dém thu/phédt bit D7 phai xod bing 0. Con khi
muon khai tao bo chia tde do baud. bit duge dat ién 1. Toc do baud duoce dat
bang viéc nap mot hé s6 chia N. 16 bit vao dia chi clia bo dém s6 liéu thu/phit
vitdia chi ti€p theo. Gid tri duge nap phu thuge vao tdn s6 mdy phit séng thach
anh no1 vét UART. Thudng tin s6 nay biang 1.8432 MHz. Do d6:

tan s6 nhip dong hé
Toce dé baud =

16 x N

Bang sau tinh sin mét s6 hé chia N (dugc nap vao thanh ghi dém sé licu
TLD/RD) tng véi cic 16¢ do baud tuong tng.

Técdobaud | HésGchia : Técdé baud Hé s6 chia |
10 04170 2400 0030
30 | o0fgon 4800 0018h
600 . 00CON 9600 000Ch
0 oo 19200 | 0006h
- 1800 | 0040h N

Bé nap heé $6 chia téc do baud. trde hét bit 7 cta thanh ghi LCR duge dat
[¢n 1. Sau d6 byte thip cua N duge nap vao dia chi thanh ghi dém s6 liéu roi
byte cao dudc nap tiép vao dia chi 16n hon 1. Cudi ciing bit 7 duoe xod vé 0. Thi
du. dé ¢6 10e dd 9600 baud vé6i tan s6 nhip [h 1.8432 MHz & cong COM I trudc
hét 50 OCh duge nap vao dja chi 3F8h, sau dd sé¢ 00h duge nap vao dia chi 3f8h
+ 01h = 3F9h. Khi bit 7 duoe xod vé 0, mot thao tic doc tir dia chi co s& sé doc
ir bo dém RID va mot thao 1dc viét sé viét 6 bo dém TD.

4.2. Lap trinh qua DOS va BIOS

Mot mity PC chudn 6 thé hd trg 16 4 cong COM. Nhitng dia chi co sd cla
chiing duge dat trong bo nhé BIOS vi dia chi coa méi cong duge [ tri & viing
dia chi.
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0040:0000 (COMI1): 0040:0002 (COM2); 0040:0004 (COM3) va
0040:0008 (COM4)

* Lénh MODE COM [:} toc d¢ baud [, chan - 1€ [, bé rong tir [, s6 bit stop [.
pl111 duge ding dé cdc tham s6 cha cbng néi ti€p. Thi du, lénh khéi tao céng
COM?2 vdi t6c d6 2400 baud, mot bit chin 1€ - chin. 8 bit 6 lieu va | bit stop
nhur sau:

mode com?2: 2400, e, 8, 1

* Lénh prt = (in far *) 0 x 0400000; khéi dong mot con trd xa dé khéi phit
su thong tin ciia BIOS véi cdc dia chi cong. Mbi dia chi 1a 16 bit do vay con trd
s€ tro (6 mot gid tri nguyen. Mt con trd xa duge diing nhu vay dé 6 thé tham
nhap dugc 161 IMB nhd trong khi mot con trd gdn chi ¢4 thé tham nhap tdi cuc
dai la 64kB. Chuong trinh sau 1a mét vi du dp dung:

* Chuong trinh 8.1.

# include < stdio.h>

# include < conio.h >

int main (void)

{

int far * ptr; /* con tro 20 bit */
ptr - (int far) 0 x 400000  /* 0040x0000 */  clrscr ()
printf (* COM1): %04x \nn, *pir):
printf (* COM2): 9%04x \an, *(ptr+1));
printf (* COMI): %04x \n®, *(ptr+2)):
printf (* COMI): %04x \n», *(ptr+3));

return (;

H

Viéc kiém tra va diéu khién cdc cdng COM duoe lap trinh qua BIOS. Ham
st dung trong C la: int bioscom (int cmd, char abyte, in port)

Trong d6: port = 0 cho cdng COMI; port = 1 cho céng COM2:

cemd: 0 - Pat cic thong s6 thong tin t6i gid tri duge cho béi abyte

1 - Gin ky tu
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2 - Nhan ky tu
3 - Tra vé trang théi cila thong tin. Khi cmd duge dira t6i 0, thict
bi chuang trinh hod.
Trong ché do nay, dinh nghia c¢ic bit trong byte duge cho nhu sau:
00 : khéng cé bit chan - 1é

01 :chanlé - 1é 10 : 7 bit 58 liéu
10 - chin 1& - chan 11 : 88 bit 56 lidu

F Y ¥ L
D7 [D6 [D5 [D4 [ D3 [ 02 [ D1 | DO |

‘ ’ | ‘0:1bitst0p;1:2bitst0p

000 - 100 baud 100 -200 baud
001 - 150 baud 101 - 2400 baud
010 - 300 baud 110 - 4800 baud
011 - 600 baud 111 - 9600 baud

Khi cmd = 3, gia tri tra v€ 12 mot s6 nguyén 16 bit khong dau.
Cdc bit tr 8 dén 15 duge dinh nghia nhu sau:
Bit 15 - Time out Bit 11 - L&i khung truyén
Bit 14 - Thanh ghi dich phdt réng Bit 10 - L&i chén 1é
Bit 13 - Thanh ghi gilt ky tu phét rong Bit 9 - Ldi chay qué chay chuong trinh
Bit 12 - Phét hién diém dimg Bit 8 - S0 liéu sdn sang
Chuong trinh sau diing combios () dé tao nén mot chuong trinh phdt/thu. De
kiém tra, hoac ndi TxD vdi RxD clia mdt mdy tinh véi nhau hoidc néi gitta hai
may tinh v6i nhau. Cac duong RTS va CTS tai hai may tinh duge noi vdi nhau
nhu hinh 4.6.
* Chuong trinh 8.2: Phét/thu qua cong COM
# include < dos.h >
# include < stdio.h >
# include < conio.h >
# define COM 1 0
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# define COM 2 1

# define Data _ readv 0 x 100
# define DataBit7 0 x 02

# define DataBut8 0'x 03

# define StopBitl 0 x 00

# define StopB3it2 0 x 04

# define Noparity 0 x 00

# define OddParity 0 x 08
# deline EvenParity 0 x 18
# define Baud110 0 x 00
# define Baud150 0x 20
# definc Baud300 0 x 40
# define Baud600 ) x 60
# define Baud 1200 0 x 80
# define Baud2400 0 x AD
# define Baud4800 0 x CO
# define Baud9600 0 x EO

# define ESC O0x IB

int main (void)

{

int RS232 _ setting. status, in, ch;

R3232_setiing = Baud2400 / NoParity / DataBit7:
bioscom (0. RS232 _ setting, COM);

puts (*RS-232 COMNIOS nhan ESC dé thoit™)
do

{

status = bioscom (3.0, COM1);

if (kbhit ())

{

ch = getch ():

bioscom (1, ch, COM1); /* truyén k¥ tur */



if {(status & DataReady)
it ((in = bioscom (2. 0, COM1) & 0 x 7F ! = 0 /*nhan ky tu ¥/ putch (in);
I while (ch! = ESC):
return(;

!

1. MODEM

Modem la tén viét tit ctia thi€l bi thong tin s6 lién DCE xual phdt tor cum tu
tiéng Anb “Modulation - Demodulation™. Modem cho phép noi mot thiét bi $0
(nhu mdy vi tinh) véi mot kénh thong tin ¢6 dai truyén hep (thi du keénh di¢n
thoai ¢ dai truyén gitta $00Hz va 3.4 kHz). Cic modem hién dai con hé try ca
viéc truyén vi nhan cdc ban fax. V&i su pho bién clia cdc dich vu trye tuyén
(online) nhu Internet thi modem la mét thi€t bi khong thé thi¢u duge cho cic
may vi tinh hién nay. Hién c6 hai loai modem: loai {dp ngoai duge noéi vai PC
qua cdc cong noi tiép COM vi loai lap rong 1a ban mach ghép noi cdm vao cic
khe cdm me rong cua PC. Nhin chung cd hai toai déu ahi nhau nhung do day
ia mot h¢ thong truyén thong tin ndi 11€p nén trén ban mach modem lap nong
rd rang phai ¢é mot chip UART gan 1¢n d6 lam nhiém vy thay cho chip UART
trong PC tai cong COM,

Mot hé thang tin khi str dung modem ¢6 thé duge trinh bay don gidn nhur
hinh 4.10.

. ! MODEM 1

E PC Chuyén d8i : Bidu ché

' RS-232 : Giai diéu ché

E : Many
——————————————————————————— ! dién thoai
U MODEM 2

r

) Chuyan 4di : Bieu che

1 .

| PC2 RS-232  leu Gidl didu ché
. :

1 3

[linkr 4.10)



Modem phai c6 kha nang thuc hién duge nhing viéc sau:

- Tu dong quay so6 két noi véi mot modem khdc theo kiéu xung hay kiéu
nhdn phim.

- Tu dong tra 13i cédc cude goi va két noi véi modem khic,

- Ngat dudng k&t ndi néu s6 licu dd dugce truyén xong hodc khi 6 15i trong
hé.

- Bign déi cic bit thong tin thanh cic dang thich hop voi duting truyén (dicu
ché).

- Bi¢n doi tin hiéu nhan duce thanh cac bit thong tin (giai diéu ché).

- Thuc hién thong tin ¢6 hoac khéng ¢é méc nai.

C6 loat modem dong bd hodc khong déng bo. Modem déng bo héi phuc lai
tin hiéu dong bo khi thu va khong can cic tin hiéu START cling nhu STOP.
Modem khong déng bo 1a loai kha phé bién. Téc dé clia Modem duroc dinh gis
bang baud hay bps.

1. Diéu ché tin hiéu trong modem

Toe dé cuc dai ma mot am ¢6 thé duge didu ché 13 bing mot nita dai thong
caa duong truyén dién thoai. Thi du. dai thong cia dudng dién thoai hai day 1a
2400Hz thi té¢ do dicu ché cho truyén bdn song cong chi 161 da I 1200bps. Do
vay phai ding cdc ky thuat dé khic phuc han ché nay. Co 3 dang diéu ch¢ chinh
la: diéu ché bién do ASK, diéu ché tan 6 FSK va diéu ché pha FSK. Hinh 8.16
la xung di€u che bién do cho day bit thong tin. Loai diéu ché nay chi duge dung
cho cdc kénh truyén cd t6e do rat thap va tinh chong nhi¢u kém. Hinh 4.11 1a
gtdn d6 xung cho diéu ché tan s6. G day ding mot tin s6 dai dién cho muc logic
0 va mot tan 50 khdc cho muic logic 1. Dé thong tin song cong thi can phai ding
dén 4 tdn s6. Thi du, theo tiéu chudn cla Bell 103A - t6¢ dé 300Bd FSK dung
tan s6 2025Hz cho mic O vi 2225Hz cho mifc | theo mot hudng con 1070Hz
cho mtc O va 1270Hz cho mifc 1 tai hudng kia, véi cdc toe d6 cin cao han phai
dung di¢u ché pha. Dang don giin nhét cla diéu ché pha la diéu ché dich khod
pha vi sai DPSL. Pha cila mot séng mang hinh sin ¢6 tin s& khong doi c&
[700Hz duoc dich di 180° dé bi¢u dién cho mot sy thay déi s6 liéu tir 1 161 0
hodc tir 0161 1.
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Hinh 4.11. Dicu ché bién do Hinh 4.12. Diéu ché'tan s&

¢/ c 1 1 4] 1 Q g Q 1 Q a

WAWANAMAAIAN

Hinh 4.13. Diéu ché pha vi sai

Hinh 4.13 chi ra mot dang séng diéu ché€ nhu vay. Kiéu nay khéong cé wu
diém gi hon so v&i diéu ché tan s6 vé mit 16¢ do bit, Khi s dung thém céc géc
pha bén canh 180° thi hai hoac nhiéu hon bit 88 li¢u cé thé dugc gl di véi mot
thay d6i vé pha. Hinh 4.14a va b chi ra gid tri 2 hoic 3 bit ¢6 thé duge dai dién
bai 4 hoic 8 dich pha khéc nhau. Thi du, gid tri bibit (2 bit) 14 00, pha cta séng
mang s& duoc dich di 909 dé biéu dién cho 2 bit d6. Vin dé & day Ia pha cia
séng mang chi phai dich di mét 1an cho méi nhém 2 bit duge truyén.

Ma Gray tribit Céc goc dich pha
0 22,5
000 67,5
M3 Gray Cac goc d5 | 010 112,5
dibit dich pha 01 157.5
00 0 "M 2025
01 90 110 2475
11 180 100 2925
10 270 101 3375

Hinh 4.14a Hinh 4.14b6
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Ciing ¢6 nhitng so d6 dieu ¢hé pha phic tap hon la QAM (Quaternary

amplitude modulation) cho phép truyén 6 liéu song céng 6 tée dé 2400bps tai

dudmg dién thoai 2 day. Vi truyén bin song cong ¢6 thé 1én 16t 9600bps. QAM

str dung 12 géce pha khde nhau va 3 bien do khdc ma hod 4 bit s6 liéu trong méi
thay doi dicu ché. Mi nhém 4 bit dé duge goi 13 quadbit. Con ¢6 nhimg k¥
thuat di¢u ch¢ khic nhu DAMQAM (Dynamically Adaptive Multicarrier
Quadrature Amplitude Modulation) disng t&i 512 tan s6 mang khic nhau trén

duong day di¢n thoai cho phép ting toc do truyén dén 19200bps.

2. Qua trinh méc nadi thong tin trong modem

Hinh 4.15 chi ra mét vi du v€ 6 tiéu va cdc dang séng cho mot modem don

gian duoc Jap trén chip AM7910; cic modem khéc 6 thé diing cde tin hicu khéc

mot chiit nhung vé nguyeén tac 1& nhu nhau.
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Hau hét cic modem hién nay déu ¢6 mot vi xit 1y chuyén dung trong dé.
Chi nhitng modem thong minh nhu vy méi thoa man cic nhiém vu di néu ¢
tren. Sau khi mét modem quay s6 got mdt modem khac thi mét loat céc tin hiéu
mée néL phai duge dién ra. Phan bén trdi ctia d6 thi séng bigu dién mot cd goi
dang duoc tién hanh tir mot modem nay 16t mot modem khdc. Gia thiél rang tin
hieu DTR cta modem difoe goi duge xac nhan. tin hi¢u chudng trén dudng day
s¢ lam mach ghép noi vdi dudng dién thoai xdc nhan /67 vao chudng RI cla
7910. Dé ddp (ng véi diéu nay, 7910 s& glri ra mot chu ky im ling chimg 2 giay
dé dan x€p vdi cdc tin hiéu billing réi glri ra mot am tra 191 v6i tén s6 2025Hz
t6i modem goi trong 2 gidy. Néu DTR v RI'S clia modem poi duoe xdc nhan
(tic Ja chi thi rang s6 lieu da san sang duge giri di) thi modem goi s& dua am
2225H7 (mark) lén duding truyén trong 8 mili giay dé cho maode dirge goi bict
rang két noi di hoan thanh. D€ ddp lai v6i tin hieu mark niy, modem duge goi
phét ra tin hiéu ra carier - detect CD d€ cho phép UART anhidn. Modem goi khi
do truyén s6 liéu cho téi khi 161 vao RTS cda né duge giai phdng khoi PC hoac
hét so lieu. Trong khi dang nhan s& tiéu teén kénh chinh, modem dicoe goi ¢
thé gui s0 ligu 181 modem goi trén 5-bitfs kénh phan héi. Giai phéng tin hicu
RIS lam modem gidi phong tin hiéu TS 16 may tinh goi vi 18y di séng mang
khoi dudng truyén. Modem digr goi nhay v6i viec mat séng mang va khong
phat tin hiéu xac nhan carrier detect CD.

Bay gi¢ néu nhu he théng duoc goi phdi gui mot vai so lieu quay vé heé
thong goi trén kénh chinh, né s& dua tin hicu vao RTS (6 modem ciia minh.
Modem duge goi gii mot am danh didu t6i modem goi trong 8 mili giay,
Modem goi g tin hiéu ra €D cia né t6i UART cia né. Modem duogce goi khi
dy gl 50 liéu tdi modem goi trén kénh chinh cho t6i khi 161 vio RTS clia no
khong duge xdc nhan boi h¢ théng duge goi, diéu nay chi thi ring khong con
s¢ ligu dugce giri di nifa. Trong khi modem duge goi dang phdt tin hi¢u trén kénh
chinh, modem goi ¢6 thé phat tin hi¢u trén kénh phén héi néu cén thict. Viéc
moc ndi twong tu nhu cho céc hé song cong nhung t6c do truyén s& lidu 1A turong
duong trong ca hai huéng truyén.

. el
3. Cac chuan modem

CCITT di dinh nghia cdc chun lién quan dén RS-232 va cdc thong tin
modem. Moi chuan déu ding chir ddu 1a V dé phan biét loai nay nhu bang sau.,
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Hau hét cdc modem hién nay déu duge ché tao theo cic chuan va tuong thich
vat Heyes, d6 14 mot cong ty dau tién di tién phong trong linh vuc modem va
xdc dinh mét phuong phap lap trinh cho modem vd&i ngdn ngir 1énh AT. D6 1a
tap [énh ma hau hét déu bat ddu bing hai chir AT,

CCITT Mo ta
V.21 Song cong, toc¢ 46 phat 300bps
V.22 Ban song cong, t6c d6 phat 600bps va 1200bps
V.22bits Song cong, 16c do phat 1200bps va 2400bps 1.
V.23 Song cong, 10¢ do phat 1200bps va thu 75bps
V.24 | Chuidn CCITT cho ghép ndi RS-232
V.32 Song cong, phat ¢ 4800bps va 9600bps
V.25bits Ngoén ngir Iénh modem o
V.32bits Song cong, phat ¢ 7200bps, 12000bps va 14400bps
v Giao thic diéu khién 16i

Modem c6 thé & moét trong hai trang thdi: trang thdi binh thuong va trang
thii l¢nh. Trong trang thdi binh thudng, modem phat / hodc nhan cdc ky tu tir
mdy tinh. Trong trang thdi lénh, céc k¥ tr gt t6i modem ducc dich ra thanh
{¢nh. Méi khi 1énh duge dich xong, modem tr dong quay vé trang thai binh
thudng. D€ ngdt modem nhim lam cho né quay vé modem lenh phai gii lenh 3
ddu cong 1a *+++. Modem cé cdc thanh ghi trang thai gol la cdc thanh ghi S
lru i cdc thong s6 dat. Bang sau ligt ké mot vai thanh ghi nay.

Thanh ghi Chitc nang Daj (mac dinh dién hinh)
SO Chuéng dé ty dong tra 1oi 0-255 rings (o rings)
Si bém chudng 0-255 rings (o rings)
S2 Ky tu Escape (43)
S3 Ky tu Cariage Retum {13)
S6 boi cho am mai quay s6 2 - 2555 (2s)
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S7 D;g_ri__séng mang 1 - 2555 (50s)
S8 Tam ngung dé quay s6 tr dong | O - 255s (2s)

S32 Ky tr X-ON ' 1-255(11h)
S33 Ky v X-OFF 1 -255(13h)

M4y tinh gay su chi y cla modem khi giri mot lénh “AT”, thi du “ATDT”
la 1énh quay s6 goi. Ddu tién modem vao mode lénh va nhan lénh tir mdy tinh.
Céc lenh nay dugc giri vét 16c d6 300bps hodc 1200bps (modem s& tu dong tim
téc 46 dang duoc dung). Hau hét cic 1énh duge gl di vai tién t6 12 AT. Méi lenh
duge theo sau boi ky tu carriage return (ma ASCII 12 13d). Mot lénh khang ¢é
ky tu nay s& bo qua. Nhiéu lénh ¢6 thé duge dat trén cling mot dong va néu cén
thi€t xen gilta cdc lénh ddu cdch (space). Cdc 1énh khong phan biét chit thuong
hay chit hoa. Bang dudi day cho mét vai vi du lénh AT.

Lénh Mo ta
ATDT12345 | Quay goi s6 dién thoai 12345 bang 4m nhan phim (touch - tone)
| ATDT12345 Quay s6 goi dién thoai 12345 bang dién thoai quay s6 (pulse - tone)
Ty dong trd 151 ci goi. Thanh ghi SO chita s6 goi chudng ma modem
AT SO <2 st dung trude khi né 1ra 101 cude goi. Trong truong hop nay cé 2
' chuong trude khi nd 1rd 16i. Néu SO bang O thi modem s& khong tra
16 cit goi
| ATH Theo duong (ldV (tuong dwong vot nhac mdy dién thoai ra ilgoai)
+++

Téch khoi dudng day dién thoai va nhdy vao mode lénh.

Hau hét cdc modem déu ¢6 bo nhd NVRAM duoc chuong trinh hod bing
dién. biéu nay cho phép modem tu dong bat mdy. Sau khi modem nhan duge
|¢nh AT, n6 dép lai véi ma tra vé nhu cde thi du trong bang dudi day. Vidu, néu
mot modem goi mot modem khdc ma modem dé lai dang ban thi ma s6 7 8

duge tra vé.
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Thong bio Digit Mo ta
OK 0 Leénh chay khong ¢6 16
CONNECT 1 Mot két néi da duoce thuc higp
RING 2 Phdt hién mot ¢l goi dén
NO CARRIER 3 Khong ¢é séng mang
ERROR 4 | Lénh bat hop le
CONNECT 1200 5 N&i véi modem 1200bps
NO DIAL TONE 6 | Khong c6 am mai quay so
BUSY 7 | Duong day xa ban |
NO ANSWER 8 | Khong c6 tra 1di tir dudng day xa
CONNECT 600 9 N6t mdéi modem 600bps
CONNECT 2400 | 10 | N&i méi modem 2400bps
CONNECT 4800 | 11 | N&i mdi modem 4800bps

III. BAN PHIM

“Ban phim thudng c6 s6 lugng phim 16n khoang 102 phim. Ngudi ta bo tri
céc phim thanh mot ma tran chit nhat, phim duge gan véi mot cong tac va nam
& chd giao nhau gilfa hang va cot. Méi phim dugce gin ¢6 dinh mét ky ty. Khi
nhan phim thi hang duge néi véi cot (hinh 4.16), n¢u d6 la loai phim cam bién
dién tré (con hai loai phim khdc 12 cam bién dién dung hay cam bién dién tir khi
nhin phim céc thong s6 tuong dng thay doi).

+ 5V .

_poon o,
DATA
BU . -
RA N
ODSF’3 l . -
CUAVAQ
| ‘Dﬁ:r‘—'

Hinh 4.16
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Cdc hang dugc ndi véi ddu ra cua bo giai ma loai MUX, (161 vio diéu khién
clia MUX T4 161 ra ctia mot bo d€m) sao cho trong mot khoang thoi gtan nho cht
¢O mot hang <6 gia tri bing §. con cde hing khdc ¢6 gid tri biang 0 v gid tri |
s€ chay lan luot tir hang nay sang hing khéc véi t6¢ do du tén. Khi mot phim
duoc nhén, do thoi gian nhan phim lau hon thoi gian chuyén gid tri 1 tir hang
nay sang hang khdc. nén tai vi trf phim nhén cd hang va cot déu ¢é gid tri 1. Khi
dé bo diéu khién ban phim s& phat ra mi scan (mi quét) cia ky tr duoc nhin
va md nay dugc viet vao bo dém bén trong ban phim. Ma quét ¢6 gid tri lin luot
tr 01 dén 102 tuong tng véi s6 lugng phim. Viée tao mi quét ¢é thé duoe thue
hi¢n bang phan ciing hay phdn mém. Trong cac ban phim gan day. vi mach diéu
khién ban phim 8048 (gom mot CPU, ROM chita chuong trinh diéu khién ban
phim. RAM. b¢ dinh thai - timer va hai cong P1, P2 loai 8b) ¢6 nhiém vy tinh
vi tr{ phim nhan, tao ma quét bang phan mém v truyén mi nay mot cdch noi
tiep dong ho (fai: vira ¢ bit dong bo vira cé xung nhip & chan cdm s6 | - xem
bang mo ta chan cam) téi mach ghép néi ban phim (chip vi diéu khién 8042)
trong PC. Bang sau chi ra cdu tric ctia SDU cho viée truyén s6 liéu nay:

SDhu

( 10

STRT | DB, | DB, | DB, | DB, | DB, | DB, | DB, | DB, | PAR |STOP

STRT Bit start {luon bing Q)
DBO - DB7: Bit 50 lieu tir O dén 7
PAR: Bit chan 1é (tudn 1é)
STOP: Bit stop (luda bang 1)

Tirmdy AT tra di. bo giao dién ban phim 8042 duoc chuong trinh héa dé s6
ligu ¢6 the dugc truyén theo hat huang 1ir ban phim va mach ghép néi, do vay
ban phim ¢¢ thé nhan lenh diéu khién 1 PC; vi du nhu dat t6c do lap lai cia
nhén ban phim, dé khéa ban phim...

Chan cdm ddu ndi ban phim



Chan Tin hi¢u
| Xung nhip ban phim
2 Sa liéu bian phim
3 Reset ban phim hoac khong ding
4 bt
5 Vec (+3V)
Boc kim bat bao vé

Méi mot phim nhan duge gin cho mdt ma quét (scan cade) gdém 1 byte.
Dicu nay ta di cho cdc ban phim ¢é t6i 102 phim nhu hién nay. Néu mot phim
duge nhin, mach ghép ndi ban phim s€ phit ra ngiat cing TRQ| tuong Gng vdi
INT G9h. Dia chi bd dém dit Hiéu ban phim 14 60h. Chuong trinh x{r Iy ngit s¢
chuyén mi quét thainh ma ASCII va diat ma nay vao bo dém trong RAM tai dia
chi doan 40, dung lugng 15 tir. Byte cao ctia tir chita mé scan. con bytc thap chita
mi ASCIHI (néu 12 phim ASCII) hay bing 0 néu 1a phim chiic nang. Nhu vay, cdc
phim chirc nang ducc phan biét chi boi ma scan. Mot s6 phim ¢6 tac dung dic
biét (vi du ¢é tdc dung lau dai chi sav mét 1an nhan) kht nhan € diat mot ¢& én
1. Co la mét bit thude byte ¢d dia chi 0400 : 0017.

N&u roi tay nhdn thi ban phim s¢ phdt ra break-code. M& nay giéng ma scan
nhung bit 7 duge dit 1én 1, do vay né tuong duong v@i mi scan cong véi 128 dé
b0 diéu khién biét duge phim da duge nha, néu khong ¢ tin hiéu nhd phim thi
8042 s& tr dong gui ma dd an lien e vé vi x{r 1y sau 0.5s. nhung thong tin
khong duge luu trit, trir mot vai phim lién quan dén ci. Phan cing v phan mém
xUr 1¥ ban phim con phai gidi quyét nhing vin dé vé vat 1y sau:

- Nhéan va nha phim nhing khong duge phét hién.

- Khir nhién rung co khi v phan biét mot phim duge nhdn nhiéu ldn hay
dugc nhéin chi mot 1an nhung duge gilr trong khodng thai gian dai (s&r dung
RS-FF chi thay déi trang thdi mot lan mac db nhiéu tdc dong & mot 161 vio).

IV. CHUOT

Chudt ¢ nhiéu loai, néu phan loal theo cach ghép nét v&i mdy tinh thi ¢
chuét song song do dugc ghép qua cong LPT. Chudt ndi ti€p (hitu tuyén) ghép
qua cong COM, noi vo tuyén qua cong hong ngoai hay nér qua vi didu khién
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8042 nhu chudt PS/2. Néu phan loal theo nguyén tac do van t6¢ chuyén dong
thi cd chudt co quét tiep xude, chudt co quét quang. qua cau viét (thuc ra [a chudt
ca 1t nguge). Dac biét, trong nhém sau ¢é chudt quang. Chudt quang luon phai
di kém véi ban chudt {mouse pad) dac biét. Ban cé nhitng duding mau do6 (truc
X) viamau xanh (truc Y) trén mot nén phan quang, bén trong chudt b tri hai
hé thong quét laser khdc nhau, mot loai bi mau d6 hap thu, loai kia bi mau xanh
hap thu. Tia khong bi hap thy s& phan xa tré lai tir d6 ta xdc dinh dugc toa do,
hwrdng chuyén dong ciia chuot. Tuy nhién, chdng 1a di sau nghién citu chudt co
quét quang 1a lToai théng dung. Ciu tao ctia chudt {(mouse) rit don gidn, phan
trung tam la mét vien bi thép duge phu keo hoac nhua va duge quay khi dich
chuyén chuot. Chuyén dong nay duge truyén 16 hai thanh nho duge dat vuong
goce vo1 nhau. Cic thanh nay s€ bién chuyén dong cua chudt theo hudng X va Y
thanh sy quay twong (ng cua hai dia gan v6i chiing. Trén hai dia c6 nhimg 16
nho lién tuc déng va ngat hai cham dnh sdng t6i cde sensor nhay sdng dé 120 ra
cdc xung dién. Viy s6 cic xung ndy ty 1& vai luong chuyén dong cta chudt theo
cdc hudng X va Y va s6 xung trén mét gidy bi€u hién 16¢ d6 cla chuyén dong
chudt. HDE xide dinh hudng chuyén dang ciia chudt theo truc X cling nhu truc Y
con ¢6 the ¢6 thém mot cap didt phdt quang va sensor nhay quang nam & phia
doi dicn cap v& tren hinh. Chut ¢dn ¢é hai hoac ba phim bam dc dua tin hi¢u
chon vi trf hién hanh. Hinh 4.17 14 so do ciu tao cua chuét.

Hau hé&t chudt duge néi vai PC qua cic cong ghép néi néi 1i€p, qua dé chudt
cting duge ¢dp ngudn nudi tir PC. Khi dich chuyén hodc nhan, nha cic phim
chuot, né s& phdt ra mor géi cdce sa lidu t16i mach ghép néi va mach dé sé phiit
ra mot ngdt cha cong COM (IRQ3 = INTOBh, IRQ4 = INTOCh lan luct cho
COM2 va COMI1). Tuy nhién chuong trinh diéu khién chudt (mouse driver) di
chi€m cdc ngat nay va thay d6i dia chi chuong trinh con phuc vu ngit giao dién
noi tiep. Phan mém di¢u khién chuot con 1am cdc nhiém vu: chuyén ngit 16i
mach ghép ndi ndi tiép xdc dinh, doc g6i 6 liéu va cap nhat cée gid tri ben trong
li¢n quan 161 trang thdi cua phim cling nhw vi trf ¢cta chuét. Hon nita, né con
cung ¢ip mot ghép noi meém gua ngdt chudt s6 33h d¢ dich cic gid tri bén lrong
nay clng nhy lam dich chuyén con tré chudt trén man hinh trong g véi vi tri
cua chuot.

C6 the chon kidu con trd chudt ciing hodac mém trong ché do vin ban hodc
con tro chudt d6 hoa trong ¢hé do d6 hoa. Cac ham 09h va 0Ah trong ngat 33h
cho phep dinh nghia loal viv dung con trd chudt.



Truc ian

Vién bi

Ngudn sang Té bao nhay sang

I

Dia c6 khe chan sdng
— | [

i cang COM

B khuéch dai :::i>>

Hinh 4.17

Ham 09h dinh nghia con tré chudt trong ché do d6 hoa. Hién con tré trong
ch€ d¢ van ban c6 phan dé hon v6i ham OAh. Thi du, doan chuong trinh sau cho
phép hién con tro mém véi mau s6 3 va sing nhap nhay:

MOV
MOV
MOV
MOV

AX, OAh . chon ham

BX, 00h : con tro chudt mém

CX, 00h : X0a ky tu trén man hinh
DX, 8B02

: BLNK = 1b, BAKx = 000b, INT = 1b, CHRx = 00000010b

INT
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Chuong 5

GHEP NOI VOI THIET BI NHG NGOAI

Muc tiéu:

Chuong nay cung cap cho sinh vién cac kién thirc co ban vé bé nhd ngoai, trén co sd
dé md ta cac phuong phap ghép néi, cac ham ghép ndi d& ghép ndi cac thiét bi nhd ngoai,
dac bigt 1a ghép ndi véi thiét bi theo chudn USB.

1. PIA TU
1. 76 chifc vat Iy va ciu tao cha dia tir

Pia mém (floppy disk) thudng gém mot dia tir bing nhua déo (c6 thé usn
cong} dugc bao vé bdi mot bao gidy hodc nhua ciing. Trén bao ¢d khoét mét 16
dai cho phép dé diu doc/viét (head) cta 6 dia cé thé tiép xdc voi mit dia dé doc
hoac vict dit lieu. Vi loal dia cé duong kinh 5.25inch, dung ligng chita tin 1a
360k B hoac 1,2MB. Vi loai dia ¢d dudng kinh 3,5inch, dung lugng chira tin 1a
720kB hoac 1.44MB.

* Moi dia tiv néi chung dicoe 16 chitc thanh cdac don vi nhut sau:

- Track (ranh tir): La cdc ving dudng ron dong tam ma dit liéu duogc ghi 1én
do. Mat do ghi tin duge tinh theo don vi track/inch.

- Sector (cung 1ir): Méi track dugc chia nho thanh nhiéu sector, méi sector
chira duge 512byte dir 1i¢u. S6 sector trén mot track tuy thudc loai dia. Bia mém
3.5inch ¢6 18 cung trén mot ranh. Do d6 sector trén cac rinh khac nhau ¢6 thé
khong dai bang nhau. Tuy nhién, do dia cing cé rét nhiéu rinh vi cic chu vi
ranh phia ngodi idn hon chu vi cdc ranh phia trong, néu chia moi rinh theo cing
mot $6 cung nhat dinh thi mat dé thong tin & phia ngoai nhd gay lang phi. Dé
trdnh diéu dé, mat dia duge chia thanh nhiéu viing (zone) gém mdt s6 rinh va
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cdc ranh trong mot ving ¢o cling mét s6 cung.

- Cluster (li¢n cung): La mét nhém gom mét hay nhiéu sector, tly theo quy
dinh cva hé diéu hanh.

* P v o8 thé diroe doc niy hai mdt, nén ¢é hai dau tiv & hai phia. Tat cd
cac track, sector duge ddnh 6" theo thiv e tang dan nhir san.

- Track duge danh s6 khdi dau tir O ké tir vong ngoai vao.

- Pau tir (head) cling duoc ddnh s6 tir 0 di tir trén xuong dudi.

Trong khi do sector duge dinh s6 (W ] 114 di.

Bang sau mo ta cdc dang riv tin coa dia mém loai 5.25 va 3.5 inch

| L.oai dia mém thi nf“ang So track | So sector/track Téng s Track/inch!
trir tin sector
525" SS/SD 160kB 40 08 320 48
525" SS/SD 180kB 40 09 360 48
3.257 DS/DD 320kB 30 08 640 48
5.25” DS/DD 360kB a0 09 720 48
525" DS/HD 1.2MB 80 15 2400 48
3.50" DS/DD { 720kB 80) 09 1440 135
350"DS/HD | 1.44MB 80 I8 2880 270
350" DS/ED . 2.88MB 80 36 5760 | 340

SS = Single side (mot mat):

DS = Double side (hai mat);

bén);

HD = High Density (mat do cao):

ED = Extra High Density (mat do cuc cao):
SD = Single Density (mat do don); QD = Quardruple Density (mat do 2dp

DD = Double Density (mat do kép).

O dia tir ¢6 hai dong co, mot dé quay dia va mot dong co bude dé dich dau
tir theo cdc ranh dén ranh 1ir can doc.
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Dia cing (hard disk, fixed disk) thuong gém mot hoac nhiéu dia tir bang
kim loai hoac nhua cing duge sap thinh mdt chong theo mot truc ditng va dugc
dat trong mot hop kin &€ trdnh byi. So véi dia mém, dung lugng nhé cta nd 1on
hon nhiéu, thuémg tir [0Mbyte dén vai chue Gbyte. O dia ciing ¢é nhiéu dau tir,
céc diu tir nay clng duge gan trén mét cdn truy xuat va duge di chuyén thinh
mot khoi Khi dia quay vong, dau tir khong dung ién mit dia ma bay la la trén
mat dia cich nhau b&i mot 16p dém khong khi. Dém nay sinh ra khi dia chuvén
dong nhanh. Khi phanh 6 dia. dia quay cham lai hi¢u tng dém khong khi gidam
nén dau tir rat d¢ va cham vao mat dia. B¢ tranh dicu nay dau tir duge dua vé
mot vy tri an toan phia trong hay ngoai vung d liéu (land zone). Khoang cach
gilra mat dia vi dau tr tuy thuoe tde d6 quay cling nhu mat dé ghi tin ¢la dia,
Khoang cich niy rdt nho d6i véi dia cing, khoang 0,0003mm. D€ so sdnh, van
tay va hat bui thuoe ld ¢d kich thude 0.003mm, con dudng kinh so1 16¢ ¢d
0.0¥mm. Do vay phai dat cac dia tir nay trong mét hop kin dé trinh bui.

Pia cing ciung duge phan thanh cdc don vi vat 1y nhy dia mém, nhung §
day cé thém mot khdi niém nita 1a cylinder (tir tru). Vichong dia cimg ¢é nhiéu
mét, nén vi tri cua cdc dau tr khi di chuyén trén cdc mit dé € tao thanh mot
mat try (cylinder), d6 1a mot chong cdce track sdp ndm 1én nhau déi véi mot vi
tri daw ti.

Toc do quay cua dia cang ciing nhu 16¢ do di chuyvén dau tir nhanh hon
nhicu so véi dia mém. Toc do caa dia mém khoang 300 - 360 vong/phit ¥ loai
dia. con cua dia cing hién nay ¢& 3600 vong/phdt dén 8000 vong/phit. Thoi
gian truy xudt dir lieu (data access time) cila ¢ dia 1a mot thong s& quan irong
anh hudng manh mé dén vice xirly s0 lieu trong PC. thdi gian nay I tong hop
cha thoi gian tim kiém (seek time). thoi gian chuyén dau tir (head switch time)
va that glan quay tré (rotaional latency). Thoi gian tim kiém la thoi gian chuyén
dan tir mot track ndy sang track khdc; thai gian tim Kiém cham nhat dng véi hai
track trong va ngoai cling cua dia: thoi gian 1im Kiém trung binh Ta bing thoi
glan cdn ¢ dé dat dau tr 13 mot vi i duge yéu cdu ngdu nhién. Thai gian
chuyén ddu tir 1a thai gian 6 dia phai bo ra d¢ chuyén giiia hai trong s6 cdc dau
tir khi doc hay vict dit hieu. Thad gian quay tré 1a thai gian tinh tit khi dau tr duoc
dat tén moét track dén khi nd téi duge sector mong mudn. Tar ¢d cdac thong so
trén déu duge do bang mili giay (ms). Ngay nay <6 thé phan loai nhu sau:
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- Thoi gian truy xudt tir 28ms dén 40ms 1a trung binh.

- Trén 40ms 14 loai cham.

- T 18ms dén 28ms (4 [oai nhanh.

- Dudt 18ms 1a loai cuc nhanh. .

2. B diéu khién va ghép néi 6 dia - Chuan ghép néi

So d6 khoi clia bd diéu khién 6 dia cing trinh bay trong hinh 5.1:

Cdc khoi ¢ hang dau tir trdi qua phai 12 vi x7 1¥ va bo nhé ROM. Hang thit
hai lan luet 1a khoi ghép néi bus, chip di¢u khién. mach logic kiém tra ma ECC,
bo tach dir liéu. b ghép ndi 6 dia va cudi cing 1a & dia.

Microcode
ROM

Microprocessor

F 3

Drive

=

2 3 ¥

ECC »
4—1 chip  |¢——| Logic i

- '

NRZ data

—

o S5T412 .
1506 Drive

interface

b J

* Controiler

Bus
interface

7

Data
separator

MFM or RLL data

Hinh 5.}

Trong cdc chudn ghép ndi thi chuén IDE (integrated drive clectronics) li
mot glao dién duge diing rong réi trong cic mdy vi tinh hién dat vi da thay thé
céc chuan trude do STS06 (scagate technology 506) va ESDI (enhanced small
device interface)

Vao cuoi 1984, hiing Compaq khdi xudng viec phit trién ghép néi IDE trén
€O 8¢ viee gan tryc 1iép chip didu khién ST506 vio 6 dia ciimg. Viéc ndi giita bus
AT va mach ghép ndi IDE cia bo diéu khién trén cdc & dia cing duoe thuc hién
boi ban mach goi 14 host - adapter don gidn cim vao mot khe cim mo rong. Ban
mach host-adapter chi cung cdp mot s6 bd dém va mach gidi ma ding cho viéc
noi 6 dia IDE va bus h¢ théng AT Mot cap dan bet 40 sgi cho phép néi
host-adapter vdi cdc 6 dia. D6 dai cuc dai clia cap la 18inch (46cm). Su don gian
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clia ban mach adaptor va s6 tin hiéu trao déi qua cdp giam di lam cho chuan
IDE hoat dong tin cay hon. Ghép néi IDE c¢d thé phuc vu nhiéu nhét la hai 6 dia
(mot 12 chi va mot 1216, 8 dia cht duge gén dia chi 0. 6 dia 1§ duoc gan dia chi
1) véi 10c do truyén dit liéw 16n nhat t6i 3.3MB/s. Dung lugng dia 16n nhal ma
né quan 1y duge 1a 528MB. Chuan IDE nang cao (EIDE) cho phép phue vu 4 o
cimg vdi toc do truyén (61 12MB. Mot 56 6 dia IDE dugc trang bi thém bo nhd
cache cho it nhdt hai track nham 1am gidm thai gian tham nhép trung binh cla
& dia. Giao dién IDE cho phép & dia truy nhép truc tié€p bo nhé nhu 1a mot thit
bi ngoai vi, do vay ¢ dia dugc coi 14 “thong minh™ hon nhitng 6 dia thy dong
theo céc chudn trude dé. Dudi day liet ke cac day IDE va chifc nang cua ching:

Tin hiéu Chan

IDE cim Y nghia Tin hiéu AT Hudng
RESET 1 Reset cac 6 dia RESETDRYV (1)

GND 2 Noi dat (0V)

DD7 3 Bus s¢ liéu bit 7 SD7 Hai huéng
DDg 4 Bus s6 liéu bit & SD8 Hai huang
DD6 5 Bus s6 liéu bit 6 SD6 Hai hudng
bDY 6 Bus 50 liéu bit 9 SD9S Hai hudng
DD3 7 Bus s¢ liéu bit 5 SDS5 Hai hudng
DDI10 8 Bus 6 liéu bit 10 SDI0 Hai hudng
DD4 9 Bus 6 l1éu bit 4 Sh4 Hai hudng
DI} 10 Bus salicubit 11 SDI11 Hai huéng
DD3 i Bus s6 liéu bit 3 SD3 Hai hudng
DDI12 12 Bus s¢ licubit 12 SDI2 Hai hudng
DD2 13 Bus 56 liéu bit 2 SD2 Hai hudng
DD13 14 Bus s6 liéu bit 13 SDI13 Hai huéng
DDl 15 Bus 50 liéu bit 1 SD1 Hai hudng
DD14 16 Bus s6 lieu bit 14 SDI14 Hai hudng
DDO 17 Bus s6 liéu bit 0 SDO Hai hudng
DDI5 18 Bus so liéu bit 15 SDIS Hai huéng
GND 19 bit - -

(2} 20 Khod chan cam 20 - -
DMARQ (3) 21 Yéu cdu DMA DRQx Drive  —
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DMARQ (3) 21

GND
DIOW

GND
IOR

GND
[ORDY (3}

SPSYNC
DMACK (3)

GND
INTRQ

IOCSI6
DAY
PDIAG
DAO
DA2
CS1Fx
CS3Fx
DASP
GND

92

22
2!

"l

24
25

26
27

28

29

35

36

37

38

Yéu cau DMA

bat

Viet §6 licu qua
kénh 1/O

Dat

Doc s6 licu qua
kénh 1/O

bat

Sin sang doc ghi

DRQx

[OW

[OR

JOCHRDY

Pong bo quay true/ -

dur tri
Ghi nhian DMA

bai
Yeéu ciiu ngat

Truyén ché do 16
bit qua kénh [/O

Bit 1 bus dia chi
thanh ghi trong

O dia sin sang 1am
VICC

Bit O bus dia chi
thanh ghi trong

Bit 2 bus dia chi
thanh ghi trong
Chon chip cho dia
chi o s¢ tFOh
Chon chip cho dia
chi ¢o s 3F0h

Kich hoat ¢ diafco
O LG

bat

DACKx

IRQx
[/OCS,,

SA]

SAQ

SA2

Drive
host
Host
drive
Host
drive
Drive
host

Host
drive
Drive
host
Drive
host
Flost
drive
Drive
drive
Host
drive
Host
drive
Host
drive
Host
drive
Drive
host



(1) Tin hiéu dao cua tin hiéu bus AT

(2) Pau duge khod dé tranh ¢idm nham cdc chan noi.

{3) Tuy chon

CPU tham nhap bo diéu khién IDE qua mot vai thanh ghi $6 liéu va diéu
khién... Chiing dugce phan thanh hai nhém véi dia chi co sd cua cing 6 1FCh v
3FOh. Dudi day liét ké cdce thanh ghy do.

Thanh ghi

Pia chi ‘ Bé rong thanh ghi

.' "i'h;-mh ghi 56 licu
Thanh ghi 161

.! Bit trir trueéGe

|50 cac secto

:Dia chi secta
IC_\-']inder LSB
Cylinder MSB
IDi(Eu khien o dia/
dau

Thanh ghi trang thai
Thanh ghi lénh

hien doi

Thanh ghi I6i ra s6

Dia chi 6 dia

I'Thanh ghi trang thai

1F-Oh
IFlh
1Tth
tF2h 5
1F3h
tF4h
1F5h
1F6h

LF7h
1F7h
3F6h

3F6h
3F7h

16

oo oo D0 o8 e ot R

| Poc (RYViEt(W) |

R/W
R

W
R/W
R/W
R/W
R/W
R/W

W
R

Vi du, cau tritc ctia thanh ghi didu khién o dia/ ddu tir tai dia chi 1F6h nhu

sS4,

D7 D6

D5 D4 D3

D2

Dl

DO

’ | ‘ 0

1 LDRVﬁ'HD3‘ HDzl HD,

| HD,

a3



DRV: O dia (I = t&; 0 = chi);
HDO-DH3: S6 dau tr (nhj phan) 0000 = dau (; 0001 = dau 2...; 1111 = dau 15.
Vi du: Thanh ghi trang thai tai 1F7h:

D7 D6 D5 D4 D3 D2 D} DO

BSY |RDY |WFT |SKC |DRQ |CORR IDX ERR—‘

BSY: ban I =& dia ban 0 = khong ban
RDY: sin sang 1 = 6 dia sdn sang 0 = khéng san sang
WFET: 161 viét I = o1 0 = khong 161
SKC: chinh vitridautr | = tim xong 0 = dang tim

DRQ: s6 liéu I = ¢6 thé truyén duagc 0 = khong

CORR: I6i s6 licu swa | =cd16i (0 = khong 16

durge

[DX: phat hién tin hiéu 1 = phdr hién 0 = khéng

van 10c quay

ERR: 161 ] = thanh ghi 16i dang chida (0 = khong chira

cdc thong tin vé 161

* Chuong trinh ghép néi CPU v6i IDE gém ba giai doan:

- Giai doan iénh: CPU chudn bi tham s6 cdc thanh ghi va chuyén ma lénh
d¢ khai phat viéc thuc hién lénh.

- Giai doan s6 liéu: O dia dinh vi dau tir va truyén so Héu giita nd va bo nhé
chinh.

- Giai doan két qua: Bo diéu khién cung cdp théng tin trang théi cho 1énh da
chay trong cdc thanh ghi tuong tng va phat ra mot ngit qua IRQ14 (INT 76h)

Mot chuian ghép néi nita 1a chudn ghép néi SCSI (small computer system
interface) c6 cu triic bus doc 1ap xuat hién vao nam 1986. Khic véi IDE chi la
mot thi€t bi ma rong bus hé thong cia PC, SCSI rat mém déo va manh. Chudn
nay xay dung mot bus ghép néi gom 8 don vi SCSI (SCSI unit) vi bus hé thong
PC thong qua bd giao dién (host adapter). Ngoai HDD c6 thé néi céc thi€t bi
khdc v6i chudn nay nhu thiét bi bing tir, miy quét anh...

Hinh 5.2 cht ra so d6 ciia bus SCSI.
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SC3lunit

PC — | SCSIunit
/_ — host adapter | oaw, | ... .. ...
[——— System SchL
bus us
— SCSI unit

Hinh 5.2

Bo giao di¢n (host-adapter) SCSI phite tap va dat tién hon giao dién IDE vi
nd phat thuc hién cdc chitc nang cua bus SCSI, nhung nguoc lai no lai khong bi
ring budc bdi nhiing han ché cla bus AT. Bus SCSI chi phuc vu cho viée trao
ddi dir lieu gifta nhitng don vi duge néi véi né. Trong mot thoi diém chi ¢ hai
don vi ¢6 thé duoe kich hoat. Viéc trao déi dir liéu ¢d thé ducge thuc hién gida
host-adapter va 6 dia hoac giita hai don vi SCSI nhu ¢ bing cassette va 6 dia ma
khong ¢é sur tham gia cia CPU vi cdc 6 dia SCSI dd “théng minh™ dé w 1am
diéu dé. Gidi han dung lwong 6 dia cita SCSI 1a 8,4GB va (6c do truyén dit liéu
dat t6i SMbyte/s. Cic phién ban SCSI sau toc do 1én t6i 10MB/s vi 40MB/s véi
SCSI 32 bit.

Viéc ndi gilra cac don vi SCSI dugce thue hién boi cdp dan bet 50 day ¢é cic
chan tin hi¢u duge chi ra nhu sau, cap cé cdu triic xen ké day tin hiéu va day
dit nén chdng nhiéu tat:

Tin hiéu |Chan cam | Y nghia | Tin hiéu | Chan cam | Y nghia
GND 1 it GND 26 Bt noi
DB (0) 2 Bit 56 liéu O GND 27 Pat

GND 3 bat GND 28 bat

DB (1) 4 Bitslieul | GND 29 it

GND 5 bat GND 30 bat

DB (2) 6 Bit 6 liéu 2 GND 31 it

GND 7 bat /ATN 32 Chi y

DB (3) 8 Bit 56 liéu 3 GND 33 bt

GND 9 bat GND 34 Dat
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DB (4) 10 Bitsolicud | GND 35 | pal
GND 1l Dat | /BSY 6 Ban
' DB (5) 12 Bit 56 lieu S ;  GND 37 bat
"GND 13 bit " JACK 38 Ghi nhan
DB (6) 14 Bit s6liéu6 . GND 39 Dit
"GND 15 Dat | /RST 40 1 Resel
DB (7) 16 Bitsélicu7 | GND 4l ba
GND 17 Dat MSG | 42 | Thong
| é bao
DB (P) 18 Bit chin 1& GND ' 43 bt
GND 19 | b /SEL | 44 Chon
GND 20 it GND 45 Dat
GND 21 Dit C/D 46 Lénh/sé
licu
GND 22 Dit GND | 47 Dat
GND 23 bt /REQ | 48 Yéu cdu
GND 24 Dit GND 49 Dt
(khong 25 - [/O 50 Chiéu
_nfii} _ _ | bus

Thi tuc trao doi thong tin nhu sau: Khi mdy tinh can truy nhap 6 cing né
dua tin hi¢u /SEL vé 0. O cling tra 161 bang tin hiéu /ACK va /REQ. Tin hiéu
C/D duge dung d¢ phan biét thong tin trén bus 13 lénh (= 1) hay dit licu (= 0).
Hudng truyén xdc dinh duge xdc dinh boi tin hieu /O, 1/O = 1: dit licu vao o
ctmg, 1/0 = 0 diy liéu xuat tir 6 cing. Khi mach giao dién nhan xong dif li¢u, n6
bdo vé & cting bang tin hi¢u /ACK. Tin hiéu /BUSY bio bus SCSI dang hoat
dong.

3. Tham nhap 6 dia

3.1. Tham nhap ¢ dia mém

3.1.1. Thdam nhdp qua DOS

DOS cung cip 3 ngit cho viéc tham nhap 8 dia mém va cting 1a 25h, 26h va
21h. Ngdt 25h va 26h cho phép tham nhap & miic thap khi ¢6 thé dia chi truc
tiep cdc sector logic. Dudi day 1a cdc dinh dang goi va tr& vé cho ngat INT 25h
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kbi doc va INT 26h khi viét cic sector logic. Phan khu [én téi 32Mbyte hoac
63.530 sector.

Bang sau cho bicl dinh dang goi va gid tri tra vé (khi ¢6 161) cho ngat 25h
tbén phai) khi doc va 26h khi viét sector.

Thanh Gia tri goi Gia tri Thanh Giatrigoi |Gidtri
| ghi | B tra ve . ghi tra vé
AL S5 adia(l) AL O dia 6 (1)

AX | - |AX |
CX  |S0O sector ' M3 1i CX S8 sector M 16i |
DX Sector ddu xcm bang DX Sector dau

| mi 161 ;

BX Offset va dia chi 'BX Offset va dia chi

DS Poan cla ving DS Poan clia ving

| demdoc [ | demviet |

(W0=0A,1=068B..
Danh sdch cdc ma 18i cho INT 25h va INT 26h

Mad Lé1

Olh Lénh khong hop ¢

02h Che dia chi khong chinh xdc
04h Khong tim thay sector

08h Tran trén DMA

10h Lé1 CRC hoic ECC

20h L6i bo diéu khién

40h Léi tim ki€m

80h O dia khong san sang

Véi ciac ham trong ngit 21h, DOS cung cdp nhitng dich vu (im, doc va viét
cac sector, cap nhat ngay thang va kich thudée file...
3.1.2. Tham nhdp qua BIOS

Viée tham nhap 6 dia duge thuc hién qua ngit INT 13h, v8i 6 kam iir 00h
dén 0Sh.
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Nai dung cta cic ham (chic nang) nhu sau:

00h Khdi dong o dia

Olh Boc trang thdi va tac vu cudi ciung
02h Poc céc sector

03h Viét cic sector

(4h Ki¢m tra cdc sector

05h Dinh dang track

Vi du: Poc sector 1 cua track 0, head 0 cia dia mém trong 6 dia B (sector
niy chita sector khdl dong cua dia):

buffer DB 512 DUP ; Cap vung dém doc 512bytes (= 1 sector)
MOV AH.0Zh . Goir ham 02h (doc sector)

MOV DL.Oth : O dia mém thi 2

MOV DH,00h :Pauwr 0

MOV CH.00h : Track O

MOV CLOLh : Sector |

MOV ALOLh . Chi doc 1 sector

MOV ES. SEG buffer : Dia chi doan viing dém doc

MOV BX, offset buffer : Dia chi offsect vitng dém doc

INT 13h : Doc sector vao viing dém bang ngat 13h

3.2. Tham nhap dia ciimg qua DOS va BIOS

Giong nhu véi 6 dia mém, cdc sector logic ¢6 thé duoc tham nhap qua ngat
25h va 26h cua DOS. Cdce seetor var ly duoc tham nhap qua ngat 13h cia BIOS.
Cac ham trén 04h ding cho dia cing nhu sau:

05h Pinh dang track va Cylinder

(6h BPinh dang vd ddnh diu track xdu
07h Binh dang va dinh diu o dia
08h Xdc dinh cdc thong s6 & dia

0%h bt cdc thong 56 cho 6 dia

OAh Boc cde secior mo edng

{)Bh Vi€t cdc sector ma réng
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Ma
OCh
02h
03h
04h
()6h
10h
I1h
12h
13h
14h
15h
16h
17h
18h

0Ch
0Dh
OEh
(JFh
10h

11h

16h

Tim kiém (seek)

Khoi dong dia ciing
boc by dém sector

Vi¢1 bo dém scctor

Ki¢m tra ¢ dia di sdn sing chua
Chuan lai 6 dia

Nang dau tir doc/viét

Dudi day la danh ‘sdch cic ma 181 diéu khién:

M@ ta

Khéng ¢ 161

Ma Mo ta

1h  Rénh x4u khong ¢6 rinh bién déi

Khong ¢é tin hi¢u tim ki€m 1Ah  S6 liéu doc 16i

Loi viét 1Bh S6 liéu vier 161

O dia khong san sang ICh  Track bién d6i khong bi che
Khéng tim thay track 0 IDh  Lo6i wan wr

Loi ECC trong trusng 1D IEh  Th/nhap bat hop l1é tdi track déi
Loi ECC trong trudng s¢ liew 20h  Ma todn bét hop 18
Khéng ¢é che dia chi ID 21k Dia chi khéi logic bat hop 1é

Khong ¢ che dia chi so liéu 22h  Thong s& bat hop l¢
Khong ¢6 truong 1D 23h  Tran
Lot tim Kiém (seck) 30h  Léi wong viing dém sector

Loi bo diéu khién bén trong  3ih  L&i ki€m tra ROM

Lai DMA

33h  Ldi bén trong CPU

Léi s0 licu ¢6 thé sira duge

1. PIA QUANG

1. Nguyén tac lam viéc

Tuong ty nhu dia tir, dia quang 12 mét moi trudng luu trit div liéu ngay ca
khi mat ngudn dién. Thong tin duge luu trir trén dia quang duéi dang thay d01
tinh chdt quang trén b¢ mat dia va Jam thay déi chat luong phan xa mot tia sang
laser (bude sdng 6 dinh trong dai 790 - 850mm gén viing hong ngoai) trén bé
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mat dia. Tia laser ducc hoi tu vao mot diém rat nho ¢d vai phdn mudi pm, vi thé
dia quang ¢6 dung tich luu trit 16n hon nhiéu so véi dia tir. Nhung nhuge diém
chinh 12 t6¢ do doc cham hon dia tir. Thdi gian truy nhap mét dia CD-ROM nho
hon 150ms. con cia DVD c& 100ms. Toe do doc co s6 (1X) cia dia CD la
150Kbyte/s. cdn cia DVD 1a 1,321Mbyte/s. hién nay da ¢é nhitng 6 1oc do 52X
(52 x 150KB vaéi1 CD).

Pia quang duge chia thanh 4 loai chinh: CD-ROM (compact disk) la loal
tin & duge ghi sdan khi san xudt dia. CD-R (reccordable compact disk) hay dia
WORM (write once read many), loal ndy ngudi dung ¢6 thé ty ghi dugc.
CD-WR (writeable/readable compact disk) 1a loai viét duge nhiéu lan. £ia
DVD (digital video disk} ¢ mat do ghi tin cao. Cuéi cling Ia ciac dia quang tir
¢6 thé viét duoc nhiéu ldn nhung gid thanh cao nén khong canh tranh duge vdi
cac loai dia trén.

Cic dia quang thudng dp dung nguyén tac ma hod RLL., tuy nhién do thong
tin trén dia quang dé bi nhiéu vi du nhu khi ¢ bui ndm giita tia laser va di¢m
doc., do vay cdn ki€m tra, stra 161 nhiéu hon dia tir va vi thé cdn nhiéu thong tin
ECC hon dia tu.

Trong 6 dia quang dung laser ban dan phat ra tir viing ti€p xtc p-n dé doc
va ghi dia quang, cong sudt khoang Smw, khong anh huéng dén mit ngudi.
Trong ¢ dia thudng ¢ hai diot cam quang. méat diot doc d¢ bicn tin hi¢u quang
thanh tin hi¢u dién d€ xr 1y ti€p. diot thit hai diing dé kiém tra cudng do tia laser
dé hiéu chinh néu cong suat phdt sdng suy gidm theo thdi gian,

Rénh dif liéu clia dia quang 1a dudng xoén &c lién tuc nén dia quang cén
quay trong ch€ do van téc tuyén tinh khong déi (dia tir lam viéc trong ché do
van téc géc khong d6i). Theo chudn CD-ROM van tdc tuyén tinh cha dia 1a
1.3m/s; dé gift van 16c ndy khong déi, van téc quay cla dia cin thay déj tir
500 vong/s ¢ bén trong dén 200 vong/s & bén ngoai. Phuong phéap hiéu chinh
t6c do tuyén tinh tuong déi don gian, bo dém di liéu ludn duge gir ddy 50%,
néu lugng dif liéu nho hon 50% bd dém, 16c do dong co duge ting lén. Véi 6
CD 16¢ do 32X dit liéu duge doc ra tlr bo dém cia 6 CD-ROM véi toc do 4,32
MB/s. Tuy nhién viéc phai diéu chinh t6¢c d6 dong co lam cho thai gian tim dir
liéu lau hon.

Dé chinh cho ddu doc ludn vao ding ranh khi khoang cach gifta hai ranh
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gdn nhau nhat. vi du véi CD-ROM la 1.6pm cdn mét bo phan chinh vi dac biét.
Khi &y ¢6 ba tia laser: mot tia chinh va 2 tia phuy hai bén. Hai tia phu di theo hai
tia chinh va gap 2 diét cam quang E, F nam hai bén di6t chinh. Né&u tia chinh
nam diing ranh. 1in hi¢u hai tia phu bang nhav vi hiéu s6 clia chdng bang 0. néu
t1a chinh [¢ch khoi rdnh, mot tia phu s€ gap rianh théng tin nhiéu hon, do dé khi
lech trdi. vi du E-F>0 thi khi léch phai E-F<0. Tin hiéu tir hai di6t cam quang
s¢ khdc nhau va tin hi¢u tir bd khuéch dai vi sai duge diing 1am tin hiéu chinh
vl tia laser doc.

2. Cau truc vat ly

2.1. Pia CD

Dia CD dung trong PC ¢6 dung ligng dién hinh ¢& hon 500 Mbyte véi (6¢
do truyén so licu co s (1X) e 150K byte/s va thisi gian tham nhap dia chua cao
lam ¢& nhd hon 150ms.

Nguyén tac hoat dong caa CD-ROM gan nhur miy CD thong thuong trong
k¥ thudt am thanh (audio) nhu hinh 3.3,

. | | | ” bit signal
Sensor

- b
Reflected beamn <\ I:\;icr)r\; le
Laser Diode Sensing beam
Beam Spliter _
2 4

Rk E I _{_;wﬁiﬁ Y s -y

Hinh 5.3

Dl duoc ghi cdc thong tin & dang nhitng 16 nhé (pit) dudng kinh 0.6p1m va
sau 0.12pm trén mat dia. Cic ridnh cdch nhau 1.6pm. mat do ranh Ia 16.000tpi
(track per inch). Cuding d¢ tia phan xa s& y&u di khi gap céc 16 nho. Trong & dia,
¢ mot sensor thu, nhay véi cuting do tia phan xa. Cuong do tia phu thuoc vao
viée n6 di qua 16 hay mat phang (land), do vay phu thude vie cic bit thong tin
duoc ghi trén dia. Loi ra cia sensor s€ 1a cdc tin hiéu dién phu hop véi cdc bit
50 liéu duge ghi trén dia.
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Dia CD-ROM loai dutng kinh 120mm, day 1.2mm ¢6 22.188 ranh. Dir lidu
chia thanh timg khéi nhu trong dia tir {cung hay lién cung). Moi khoi bao gom:
12B déng bo. 4B dia chi khéi. 2048B dir lieu va 288B ma sira 16i. Dt ligu duge
luw trit theo ma RLL2.7.

2.2. Dia CD-R

1.4 dia CD c6 thé viét duge boi ngudi sir dung (gidng PROM), dia nay c6
thé sir dung trong bit cit 6 CD ndo. N6 gém cic 1dp sau: 16p phi chong xudc,
IGp phim bao vé tia tir ngoai, 16p phim phan xa bang vang hay hop kim bac day
¢ 100nm. Idp mau polymer hitu co la 16p chira dir Jiéu va trong cung la 1dp
polycarbonat trong sudt. Ngoai tia laser doc ra, 6 dia nay cdn ¢é mot tia laser
goi 12 tia vi€t ¢6 cuong do manh hon nhicu dé tao ra mot xung dét chiy 16p mau
trong qud trinh ghi thong tin Ién dia. Ldp mau ndy chuyén sang mau den va
dong vai trd cic 16 dir ligu cta CD thudng. C6 hai cdch ghi CD-R: ghi mot an
toan dia va ghi timg ranh mét lan (ghi dia nhi¢u 1&n) it nhat 300 khéi.

2.3. Dia CD-RW

La dia ghi lai duoe, bao gém cic 16p sau: 16p phi chong xudc, 16p phim
phan xa bang vang hay hdp kim bac diy ¢& 100nm, 1dp cich di¢n trén, 1dp kim
loal Iuu trir dir liéw, 1dp ciach dién dudi, 16p polycarbonat trong suét. Nguyén tac
ghi dir li¢u dua theo su thay doi trang 1hdi cua 16p kim loai: trang thdi tinh thé
(phan xa dnh sang tuong duong viing trong - land) v trang thdi vo dinh hinh
(khong phan xa dnh sdng tuong duong ving 16 - pit). Qud trinh thay déi trang
thdi nay c6 thé thay doi bat k¥ tuy theo cong sudt laser. vi thé CD-RW c6 thé
xoid di va ghi lai duge. Dé thuc hién diéu nay. 0 dia CD-RW sirdung 3 mitc cong
sudl laser khdc nhau: cong sudt cao hay cong sudt ghi dé tao trang thai vo dinh
hinh, cong sudt vira hay cong sudt xod dé tao trang thai tinh thé vii cong sudl
thip dé doc dit li¢u. Phédn 16n cdc 6 CD-ROM va CD-R khéng doc duge CD-
RW vi dé phan xa kém ciia CD-RW.

2.4. Pia quang mat ¢ cao DVD

Loai dia ndy s€ thay thé cdc loai dia CD trong tuong lai vi ¢d dung luong
I6n hon va kha nang truy nhap nhanh hon. D¢ dat dwge diéu do, trude hét DVD
- ¢6 kich thude 16 nho hon ¢& 2 1dn, khoang cich gifra cdc ranh gan hon nén véi
mot 16p dit licu dung lwong DVD 16n hon CD ¢& 7 1an. Hon niva DVD ¢6 thé
diing nhiéu 16p dif lieu d€ luu tif tin, khodng céch giita hai 1dp & 20 - 70um va
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d¢ chong nhiéu thi 16 & 1dp 2 16n hon 16p 1 va t6¢ do doc 16p 2 nhanh hon fop 1.
Tée do truy nhap co ban (1X) clia 6 DVD 1a 1,321MB/s, thai gian truy nhap ¢
100ms. Noi chung t6e do truy nhap duge ddnh gia cao hon CD ¢ 9 1an. Cic &
DVD4X doc duge CD-ROM véi toe do 32X. Giao dién néi 6 DVD véi mdy tinh
giong 6 CD-ROM. DVD-R va DVD-RW ¢6 dung lwong tring binh ¢ 4.7GB.

2.5. Pia quang tu

Nguyén tac cla né [a sir dung anh hudng clia tlr trirdng 1én sy phan cuc cla
song dién tir.

Anh sang coa tia laser 1 song dién tir duoe phan cuc theo mat hudng xéc
dinh. Khi séng dién tir di qua mot vat liéu dat trong tir trudng. tir truding do s&
tic dung len trudng dign 1ir ctia séng viy lam quay mat phing phan cue cia né.
do la higu dng Faraday ma ching ta da biét. Dia quang - 1ir su dung hiéu ting
dé dé ghi thong tin. Bia ¢6 mot 16p phi déng nhdt lam bang vat liéu hgp kim
lantan sat 1ir. Khj tia laser phan cuc dot bé mit dia, hudng phin cuc cua tia phan
xa duge quay phy thuoc vao tir do clia bé mat. Mot bo loc phan cue dugce ding
lam kinh phan tich (analyzer) cho hudng phin cue cla tia phan xa v sensor sau
bO loc nhay vdi cuting do cua dnh sing di qua bo loc phan cue dé. Khi cin viél
mét bitJén dia, mot xung laser ngan va manh s& dat bé mat dia & viing can thiét
lén qua nhiet do Curie Te tam cho 1ir d6 cda viing phu st tir dé bing 0. Cung
lic d6. mot nam cham phit ra tir trudng véi hudng phu thuoe vivo gid tri cla bit
cén Vil (“17 s& ¢6 hudng nguge vdi “0™). Huéng cta tir trudng niy bay 810 Xdc
dinh hudng cia cdc domain tir trong viing bi dét néng khi ma ching duoce lam
lanh xuong dudi nhict dé Curie. Khi 16p phi d6 duge dong rin lai. qua trinh viét
did hoan thi¢n. Khi doc mot bit, tia laser s& quét bé mat dia v hé phan cuc s&
nhay v6i hudng phén cuc tia phan xa. Néu chiéu tia laser trén viing viét bit,
hudng cua mit phang phan cuc tia phan xa s& phu thude vao huéng cua tir do
cua {dp phit bé mat viing dé. Vi du, hudng phan cue 1rdi sé dai dién cho muc
logic *0™ va phan cue phdi cho mife “1". Trong trudng hgp thit nhat, dnh sing
Khong the di tdi bo loe phan cue duge v sensor cho tin hiéu di¢n tuong dng vai
giid tri 0. Trong truong hop sau, tia sing s& di qua bo loc t6i sensor vdi cung
dd sdng toan bo va sensor cho tin hiéu dién trong Ung vadi gid tri 1. Bang cich
lam néng cdc diém xdc dinh véi hudng phi hop cha tir treong duge phdt bai nam
cham, bit dugce viet ¢é thé duge xod. Viec xir 1y viét ¢ thé lam di lam lai nhiéu
lan nhu dia rir.

Nhuoe diem cla dia quang (it 1a dé bi gi nén bé mit dia phai phi mot I6p
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nhya hay thuy tinh, do dé gi4 thanh dat nén khong canh tranh dugce véi dia
CD-RW va DVD-RW.

3. Cau tric logic

Vé nguyen tic dia CD ¢6 thé chifa cic tép cuta h¢ diéu hanh nhu dia cifng.
Bia CD nao ciing ¢6 mot viing muc luc TOC (table of content). Viing nay xdc
dinh vi tri bat dau va chiéu dai cla rinh dir licu trén dia. Khong cé TOC. sé
khang doc duge dia. CD-ROM thutng diing hé file chuan 1SQ9660. Phién ban
dau tién 14 IS0O9660.1 dinh nghia tén file theo khd 8+3 nhu FAT cta DOS. s6
16p thu muc toi da la 8, mét file bao g6m nhiéu khai lién tuc... Phién ban
[SO9660.3 cho phép mot file gom nhiéu khai roi rac. Heé diéu hanh cin mot
chuong trinh bién dich hé file ISO9660 thanh hé file clia hé diéu hdnh thi mdai
guan ly duge CD.

Vige ghép ndi 6 CD duge thue hién giéng nhu véi 6 cting vi trong thuc 1€ 6
CD dugc ghép noi boi cde chuan gidng nhur 8 cimg.

IIL. GHEP NOI USB (UNIVERSAL SERIAL BUS)

Giao di¢n tuan tv da nang USB trong PC nham ddp ting nhu ciu mot giao
di¢n dan gian. gid thanh thap. linh hoat. chuan hod va dé sur dung. USB cho phép
ghép ndi gitta mdy vi tinh v&i dién thoal, camera va tat ca cde thiél bi chudn cia
PPC. n6é mo ra kha nang két thac tinh trang chip vd, khong déng nhat cia cdc
glao dién ngoai vi trong miy tinh cd nhan. USB 1a giao thitc truyén dit lieu tuan
tr gitra may vi tinh (chu USB) vdi cdc thi€t bi ngoai vi. Nguyén tac két ndi nay
hoan toan tuong tu cach trao doi thong tin trong mang mdy tinh. Dir lidu duge
truyen (rén USB theo hai ché do: 12Mbs (full speed mode) va 1.5Mbs (fow
speed mode). Thiet bi ngoai vi lam viéc & vi trf (& duge noi true 11€p véi may
tinh ¢hd hay gidn ti€p qua hub. HUB 1a bo tiép néi sir dung ciu trdc hinh suo vi
moi hub déu nam ¢ trung tam hinh sao dé. Cic hub thi cdp duge néi vio hub
1Gp trén nhr la mot thi€t bi ngoai vi. Mot uu di€ém quan trong ciia USB 1a hot
plug and play nghia 1a ¢6 1hé cdm hoac thdo thiet bj ma khong cin tat may chu
hay cai dat lai he thong. Hé diéu hanh s& ty déng 1am vige nay. Do s dung 7
duding dia chi. chi USB ¢6 thé quan 1y 61 da 127 thiét bi ngoai vi.

Cap noi USB g6m 4 day. Hai day (D+ va D-) duge sir dung d€ truyén div
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licu theo phuong phdp vi sai. Hai day con lai dung dé cdp nguén cho thiét bi
ngodi vi dav dit. Cdp ré tién khong boc kim diing dé€ truyén tan s¢ thap, cép boc
kim cho tan s6 cao. Phich c¢im chia 1am hai loai: loai A ndi vao may tinh. loai
B noi viwo thiét b ngoai vi. hai phich niy khéng déi chd cho nhau duge dé trdnh
nham tan. Thigt bi nhanh ¢é dién tré nai dat cho dan D+, con thiét bi cham can
dién trer noi ngudn cho dau D-. Can e vio dé mdy chi phdt hién duge viee cam
hay rat mot thi¢t bi khoi mang USB.

Thiét bi USB ¢6 chiic aang 16 trong mang USB vt ¢6 hai loai: hub gom mot
bo diéu khién hub vi mot bo Yap lai (repeater) nham chuyén mot 6 USB thanh
nhi¢u & cam. Thiét bi chite ning la cde thiét bi ngoai vi chuan USB. Noi chung
hai loai thici bi ndy gom: SIE (serial interface engine) dé 1a mét mach tich hop.
vi du nhu bo vi di¢u khicn USB8x930 chiu trach nhiém nhan va gui dir licu theo
aiao thire USB. Thanh phin thit hai 1a mdt té hgp phan cing va phan sun chiu
trich nhiém truyén dif liéu gitra SIE va diém cudi (thanh ghi dit liéu) cla thict
bi qua nhiing giao di¢n thich hop (dudng dng). Giao dién niy l& phan mém qudn
I¥ diém cudi cia chi USB duoc goi tir phan mém diéu hiainh USB. Thanh phan
thd hai nay ¢6 trong vi mach USB8x930, vi mach nay ¢ kha nang lam viée vai
¢ hai phia. Phia giao dié¢n USB né s€ ti€p nhan tin hi¢u khai dong tir may cha
vit tra 101 nd: phia thiét bi né ¢é kha nang quan 1¥ thiét bi ngoai vi nhu ciac mach
giao di¢n thong thudng bang cic phan sun cd bén trong. Vidu néu thiét bi ngoai
vi 13 mot ban phim thi 8x930 déng vai trd cia chip diéu khién ban phim cd dién
8048. Thanh phédn cudi ciing ca thiét bi USB chinh 1a phan chiic nang cua thict
bl ngoai vi.

Gizo thie USB gom 3 gdi chinh: 2éi khung (tocken paket-T1?). goi dir licu
(data paket-DP) va goi bat tay (handshack paket-HP). Ngoai ra con mot goi khéi
ddu khung (start of frame-SOF). My chu USB s€ duy tri hoat dong bang cdch
truyén géi khai ddu khung SOF trong cho kv Ims. Dai tan cua bus s€ duge chia
bai cdc thict bi ngoai vi v&i thdi gian Lms nay. Moi 1dn truyén tin can dén 3 géi
chinh néi trén. Mot cude truyén dang duy i sé duge bat dau khi may cho gui
gdi TP gdm dia chi thiét bi ADDR, s0 hi¢u di¢m cudi ENDP, hudng cha cuoe
truyén va dang 6ng. Thiét bi ¢d dia chi tiwomg (ng $& ty chon bang cich gidi ma
dia chi clia no tr g6i khung. Trudng ghi hudng cude truyén trong géi khung s¢
xd¢ dinh 163 hay c¢hi gui divliéu 1a géi DP. Sau khi nhan xong di¥ li¢u, bén nhin
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s€ gl g1 HE. géi ndy ¢6 thé ¢d 3 ¥ nghia tuy tin bén trong: chap nhan dit licu,
khong chap nhan hodc thong bio tic STALL.

G6i khung: 8b ) b 4b 5b

| PID . ADDR ENDP | CRC |

Gai dit licu: 8b ) 0-1023 byte N 16b

| DATA K CRC ]

Goi bt tay: 8b.

[ PID ]

Goi khoi ddu khung - 8b  11b Sb
b ] Sokhung | CrRC

PID (paket identification): Loat g6i: ADDR (address): Dia chi: ENP (end-
point): Dicm cudi: CRC (cyclic redudancy code): M3 kiém tra vong du: DATA:
di licu.
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Chu’dng 6

GHEP NOI MAN HINH

Muc tiéu:

Chudng nay cung cdp cho sinh vién cac kién thic co ban vé cau truc man hinh
va card man hinh trén cd sd dé trinh bay cac phuong phap ghép néi, cac ham va thi tuc
ghép néi.

I. MONITOR VA BAN MACH GHEP NOI MAN HINH

1. Nguyén ly hién anh trén man hinh

Man hinh ¢6 nhiéu loai nhu man hinh tia am cuc CRT (cathod ray tube).
man hinh tinh thé long LCD (liquid crystal display), man hinh plasma PD

(plasma display). Trong phan nay chiing ta s& di sau vao loai man hinh thong
dung nhat CRT.

izontal
m&iﬂn ?E%cﬁon

C R ,.

Hinh 6.1
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Phuong phdp hi¢n anh trén min hinh cta monitor may tinh cling giong nhu
trong mdy thu hinh thong thudmg. Hinh 6.1 minh hoa viéc hién anh trén man
hinh ki¢u dng phong tia am cue CRT Dén hinh thue chat 132 mdt den dién o,
phia ddu loa rong dung d€ quan sat hinh anh li anét gém mot 16p huynh quang
phu & phia trong dau loa rong viv gdn 6 1d mot luédi bing kim loai. Ludi niy
duge noi vai dién dp rat cao (18KV - 24KV) d¢ gia t6e cde tia dién 1 phit ra
e mot sing dat & daw nho ben Kia (catét) cua den. Tia dien wr gla toe dap vao
chit huynh quang s€ phit sdng va tao ra mot diém anh. mau cia dnh sdng uy
thuoce vae loai chat huynh quang. Do sing phu thuéc vie cuding do tia dién .
Man hinh mot mau thi trén bé mit chi ¢6 mot loai chit huynh quang. Man hinh
mau thi 1dp huynh quang duge hinh thanh tir rat nhiéu phan 1 ctia ba loai hoa
chit Khic nhau, ma khi tia dién tr dap vao s& tao ra ba mau khac nhau i do

(red-R). xanh da troi (blue-B). xanh 14 ciy (green-Gj. Vé nguyén tic khi tron
ba mau nay vai ty 1é khde nhau s¢ tao ra tit ¢ cdc mau trong tu nhién. Mot diém
anh mau vi th¢ duge tao boi ba diém mawu. cic diém nay thudng dugc b i
thanh hinh tam gidc vi duoe dat cich nhau mot phit (nho hon kha nang phan
gidl chia mat ngudi nén duoe coi [ mot diém). Ba sung dién tr tir phia catat @
ban vio cice diém mau nay theo timg khai ba maw. cuong do cia nhitng tia nay
duge thay doi nhéy dien dp thay déi ¢ trén ludi dicu khicn dat sdt caior va do
viy tao ra cdc diém anh ¢é mau khic nhau. HE tao ra hinh anh trén man hinh
phai di¢u khi€n tia dién tir (duoc phdt ra tir mot catot b1 nung néng & duoi dénd,
di chuyén tr trii sang phai tao ra dong (quét dong) va tir trén xucng dudi tao ra
manh {(quét manh). nhé nhiing nam cham dién tir 1 nhirng cudn ldi tia, Dien dp
dicu khién 141 tia dua vao cuon kit tia ¢6 dang rang cua va tang dan mot cich
tuyen tinh. D& nhin thdy hinh anh lién tuc can phai ¢6 it nhit 24 manh e 1a 24
hinh trong mot gidy, thudng thi cic dén hinh ¢6 kha nang cho 30 - 60 hinh trong
mot gray. Nhitng tia dién w0 gdp ddu mut bén phai cling nhur bén dudi clia man
hinh s& bi tat ngay va duoc 14i rat nhanh theo hudng nguge fai dé lui bat dau qua
trinh quét méi. C6 hai cdch quét:

- Quet xen K (interlaced): Cic dong ¢ duge quét truée cho dén hét man
hinh theo chiéu doc. goi i manh 1¢: sau d6 cic dong chan tao nén manh chin
duge quét sau. Phuong phip nay ¢6 w di¢m I thu hep duoce dii tan s6 lam v 16C
cua thiét bi nhung ¢6 nhuoe diém 13 hinh anh bi nhdp nhay.
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- Quét khong xen k& (Non - interlaced): Cac dong quét duge thuc hién tuin
tu. Uu diém 12 hinh anh cé thé duoc diéu chinh chinh xdc va 6n dinh nhung
tat nhién thiét ké mach dién s& khé hon vi phai giai quyét van dé tang dai 1an
lam viéc. _

Cdc monitor ding man hinh tinh the long LCD hodc 6ng chita khi duoc hoat
dong theo nguyén v twwrong ty nhw trén nhung o day khong ¢6 tia dién wr quét,
nén thay vi cdc di€ém anh riéng biét 1a cde phin tir phdt sing duoc dinh dia chi
mot cdch tuan tr. Do vay. trén cdc monitor niy hinh anh cling duge phit ra timg
dong mot. Qui trinh quét nguge cling khong con nita vi & day don gidan chi viée
thay déi dia chi vé phan tr dau dong tiép theo.

Thuong man hinh may tinh phai cé cidc mach dao dong tao xung quét dong
vi manh d€ diéu khién chuyén dong cla tia dién tir vi mach khuéch dai tin hiéu
hinh dé€ diéu khién cutmg do sdng cua tia dién tir. Cac tin hicu nay phai duoc
dong bo voi nhau d¢ mot diém dnh (pixel) ciia hinh phii duge hién ra tai cling
mol vl trf trén man trong moi mianh.

2. Ban mach ghép néi man hinh

D¢ hi¢n cdc hinh anh k¢ tu hodc hinh vé trén man hinh, PC phai thong qua
mach ghép nét man hinb (graphic adapter). Ban mach nay thudng dugc cim trén

khe cam md vong ciia PC. So d6 khoi cila ban mach cho man hinh ky ur trong
hinh 6.2.

Attribute Information

; Video "(‘ﬁcterl] 1_[___“_

RAM ROM L Adtribute
Character Code ‘Decoder

Character Shift
CRTC T Generator} Register

4
| Synchronization Information

—-I Signal Generator J

Hinh 6.2
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Phan trung tam ld chip diéu khién 6ng hinh CRTC (cathode ray tube
coniroller). CPU tham nhap RAM video qua mach ghép néi bus dé vict thong
tin xdc dinh k¥ tu hodc hinh vé& ¢dn hién thi. CRTC lién tuc phat ra cic dia chi
dé RAM video doc cac ky w trong dé v truyén ching t3i may phat ky tu
(character generator). Trong ché do van ban (text mode). cac ky e duge xac
dinh b&i ma ASCIL trong d6 c6 ca cdc thong tin vé thudce tinh ca ky ty, thi du
k¥ tr duge hién theo cdch nhidp nhdy hay dio mau den tring... Mbi ky tu duge
biéu dién boi mot tir hai byte trong RAM video. Byte thip chifa ma k¥ tu, byie
cao chua thuoc tinh, Cau tric cta mot tir nhd video nhu sau:

15 7 0

BLNK| BAK, | BAK, [ BAK, [ INT |FCR,|FOR,|FOR,|CHR; | CHR; [ CHR; | CHR, | CHR, [ CHR, | CHR, | CHR,

BLLNK: (nhip nhdy) | = bat, 0 = tat

BAK.,... BAK;: Mau nén (tir bang miu hién tai)

INT: Cudng do sing: § = cao, () = binh thudng

FOR,... FORy: Mau nén trude (tir bang mau hién tai)

CHR,... CHR; M4 k¥ ty

ROM ky tu (character ROM) luu trit cde hinh miu diém 4nh cha cdc ky tr
tuong tng d¢ mdy phat kv tu bién doi cac mi ky ty dé thanh mot chudi cic bit
diém dnh (pixel bits) vi chuyén ching 161 thanh ghi dich (shift register). Thuting
mau ky I la mot ma trin 9x 14 diém dnh. Mdy phat tin hiéu s& sir dung cic bit
diém dnh nay clng vdi cdc thong tin thude tinh tir RAM video va céc tin hicu
déng bo tir CRTC d¢ phdt ra cic iin hicu can thiét cho monitor.

Trong ¢hé dd do hoa (graphics mode), thong tin trong RAM video duoc
su dung trye ti€p cho viée phdt ra cdc ky ty, hinh anh. Lic nay céc thong tin
v¢ thude tinh cling khong can nita. Chi tir cdc gid tri bit trong thanh ghi dich,
mdy phat tin hi¢u s& phit cic tin hiéu vé do sdng va mau cho monitor. Cic
mau ky i ¢6 the 1dy tir mot file chita cdc loai phong chir va nap vao RAM
video. Man hinh dé hog den trang (mét mau) thuding ¢6 640 x 400 pixel (do
phan giai), mdi diém dnh duoce diéu khién do sdng bdi mot bit. vi du bit 0 cho
d¢ sdng nén va bit 1 cho d¢ sdng ciia diém anh. Do viy RAM video ¢6 dung
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lrong: 640 x 400b/8 = 32.000B, ¢& 32KB. Tuy nhién cin ¢6 hai bo nhd nhu vay
va 2oi la hai trang man hinh. Mét trang d€ nhan tin trong khi trang kia chuyén
tin 1¢én man hinh va nguoc lai thi hinh anh méi lién tuc. do vay bo nhd (61 thiéu
gom hai trang man hinh ¢é kich thudge S = 64KB.

Hi¢n nay man hink mau VGA la manh va théng dung nhat. chilng ta s¢ di
sau nghién ctu ban mach cho né. Ban mach thong dung VGA mau (video
graphics adapter). ¢6 do phéan giai 16t nhat 1024 x 768 diém anh. mbi diém anh
dang18 bit trong dé ding 6 bit cho mot mau, vi the s6 miu t61 da 13 218 = 262,144
mau, hay 256K miu. C6 thé tinh dung lugng bd nhé man hinh nhu sau: méi
diém anh can 18h. néu diing man hinh ¢6 do phan giai 1024 x 768 thi cin bo
nhd kich thude: 1024 x 768 x 18 = 14155776b = 1769472B. Tuy nhién. nhu di
noi o trén can phai ¢6 hai bo nhd nhu vay. do viy bo nhé 16i thidu gom hai trang
man hinh phai ¢6 dung [ugng S ¢ 4MB. Trong truong hop phét nhiing hinh dnh
toc dé cao. do phan gidi 16n hon dung lugng S ¢6 thé 1én 16i 16MB. Can luu ¥
rang. bd nhd man hinh chi duoe danh dia chi tir AGOOOh dén CO000h trong ban
d6 bo nhd chinh (128KB), do vay b nhé man hinh duoc hoat dong theo ch& do
chuyén mach mém ting khai 128KB mot. V&i min hinh moOl mau chi can mot
day de dua mot bit vio mach tao tin hig¢u diéu khién cuong do tia dién w7 bén
man hinh (monitor). Nhung ban mach VGA khong thé phat tin hi¢u s6 161
monitor vi phai can dén 18 dudng tin hiéu s6. Dé tranh didu dé, ban mach VGA
phat ra tin hi¢u twong tu dé diéu khién man hinh. Ba DAC (bo bien d6i s§ -
twong ty/digital - analog convertor) 6 bit s& nhian 6 bit diéu khién (ing vt
3 mau) ¢ 161 vho. & 180 ra s cho ra tin hiéu twong ty ma bién do cva no 1y’ lé
thudn vdi gid tri thap phan cha cde bit tdc dong & 161 vio. Do vay chi can 3 day
truvén cdc tin hiéu mau tuong ung sang phia mén hinh 13 do.

Trong thye 1& khong phai lic nio bo nhd man hinh ciing du 1&n dé hién thi
tat ca cdc mau véi do phan gidi mong mudn, trong trudng hop dé ¢é khi chi can
hién thi 16 mau. 256 miu hay 16 bit mau (high color 16 bit) {a du., tic i giam
50 bit cdn thiél cho viee luu gii théng tin cta diém anh mau. Mudn VAy nguoi
ta st dung viéc mé hod thong tin theo bang méau (palette). Trong maot thoi diém.
nguoi ta chi sir dung mét s& mau trong bang mau nay. Vidu nhu la chi st dung
256 mau trong 256K mau, khi dé mat diém anh mau chi cén 8 bit: hay chi sur
dung 16 mau trong bang mau 256 mau thi mot diém mau chi cin 4 bit. Mot
bang mau ¢ dung luong t3i da cho phép hicn thi diém anh & cic ¢hé do mau
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khdc nhau ¥ theo dung luong bd nhd man hinh dang ¢é. Sy phong phil cua
gam mau van dugc dam bdo nho viéc chon mdt nhém mau bat ky trong bang
mau. tuy nhién tai mot thdi diém ta chi duoce sir dung duy nhat mot nhém mau
dd chon khi b nhd man hinh nho.

Trén ban mach VGA ngudi ta sit dung 256 thanh ghi mau 18b chia thanh 3
nhom, moi nhém 6b néi vio 3 DAC tuong tng ké 1rén. Cidc thanh ghi ndy chia
thanh 16 nhém mau (1t nhém O dén 15) moi nhém gém 16 thanh ghi mau, Moi
thanh ghi mau chia thong tin dé hién thi mot mau cta diém anh va 256 thanh
ghi chita thong tin cilia 256 maw, ¢é thé thiy ring mdi chi sir dung. ¢o 8b trong
moi thanh ghi. Gid s ta chi ¢ di bo nhd cho ché do 16 mau, khi dé mot diém
anth ¢hit cin 4b vl 4b nay trong bd nhd min hinh s€ duge dung dé chon | trong
16 thanh ghr méu trong mét nhom nol vao DAC. Bon bit thip cia mot thanh ghi
chon miw (khong ndm trong s& cdce thanh ghi trén) duge ding dé chon 1 trong
16 nhém mau. Thay d6i noi dung clia thanh ghi chon maw ta s& dwoc cdc nhom
méau khdc nhau. Trong ch€ do 256 mau, mot diém #anh cin 8b, 8b niy s& chon
ra | trong s6 256 thanh ghi mau. D¢ chon cac nhém 236 mau khic nhau phai
can thiép vao bit chua st dung cua cic thanh ghi mau. Trong ché do sir dung
dung lugng 1én hon cua bang mau phai nap toin bd s¢ bit cho mot diém inh
mau vao noi dung cla thanh ghi mau. Do (6 chifc sdn 256 thanh ghi miu trong
cdc ché dg 16 hay 256 mau ta dé dang chon mau mot cdch hai hod trong mot
nhom. gitta cdc nhém sao cho chat luong dnh mau 61 nhdt, déng thdi 8¢ do
chuyén mau va nhém mau s& rit nhanh. Mot phan mém (driver) s& trg gilp viée
chon ché do mau cling nhur 46 phan giai thich hop. Cdc thanh ghi mau thuréng
duoe tich hop véi cdc DAC trong mot chip goi ta RAMDAC.

Ngoai RAM video va RAMDAC trén ban mach VGA cdn ¢6 hai chip quan
trong khéc [a chip di€u khién ban mach va ROM cia riéng ban mach. Vi mach
diéu khién ding dé diéu phéi hap hoat dong trén ban mach, trong d6 quan trong
nhat fa thyc hién ch€ d0 DMA dé 1am tuoi hinh 4nh trén man hinh. Nhur (rén 43
dé cap, mot hinh anh phdi duge dua ra ¢ 30 - 60 14n trong mot giay. ngudi ta
khong mu6n CPU lam viée nay va do vay chip diéu khién s& thue hién diéu dé
trong ché dg DMA. Chip ROM cé nhiém vu b sung cho ROMBIOS trong viéc
chon ché d6, do phan giai cho man hinh, cic trang cila RAM video, tao cic
chuyén mach mém (chan ngit 10h...), ning cao kha nang x{r 1y d6 hoa. BIOS
cta VGA duge tang cudng thém ham 1C cho phép sao luu cde trang thai cla
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video rdt quan trong trong ché d6 da nhi¢m, vi ché do nay thudng xuyén bi¢n

doi cac ché do video.

Bang sau cho cic thong s6 cua ban mach VGA.

Ché do van ban Ché di do hoa
boan video BOOOh BOOOK
Kich thudc RAM video 256 kbyte 2506 kbyte
Cic trang man hinh 1...8 1.8
Bo dié¢u khién video VGA-CRTC VGA-CRTC
biua chi cang clia chip diéu khién 3BOh-3DFh 3BOh-3DFh
video 6843
Ma trin kv tur 9x 16 9x16
Kich thuge k¥ ty hiéu dung 7x9 7x9
Do phin giai {pixels) 640 x 480 640 x 480
Cac mau 256 256
Tin hiéu diéu khién monitor analog analog
Tan 86 guét ngang 31.5 kHz 31.5 kHz
Tan 50 quét doc 50-70 Hz 50 -70 Hz
Bé rong dai tan video 28 MHz 28 MHz
BIOS cua riéng ban mach cd co

I1. THAM NHAP MAN HINH QUA DOS VA BIOS
1. Tham nhap qua DOS

Qua cdc ham ca INT 21h ¢6 the hién cdc k¥ 1 trén man hinh nhung khong
can thigp duge vido mau:

-Ham 02 h ra man hinh
- Ham 06 h ra mot ky 1
-Ham 09 h ra mot chudi
-Him 40 h viét file/thiét bi

Tir DOS 4.00 trg di ¢6 the dung [enh MODE dé diéu chinh sa ¢ot viin ban
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tir 40 dén 80 hoac s6 dong tir 25 dén 50,

Cac tenh COPY, TYPE v PRINT trong mitc 1énh COMMAND.COM cho
phép hi¢n text trén man hinh. DOS gép chung ban phim va monitor thanh mét
thiét bt mang tén CON {console). Vi€t t6i CON tite la luon truyén so licu tdi
monitor con doc CON li nhin cdc kv s tir ban phim. Thi dy. d¢ hi¢n noi dung
cua file output.txt 1én man hinh ctia monitor s& ¢6 ba cdch:

- COPY output.txt CON
- TYPE output.ixt > CON

- PRINT output.txt /D:con
2. Tham nhap qua BIOS

Bang INT 10h, BIOS tham nhap monitor véi nhiéu chitc ning hon DOS, thi
du dat ché€ do hién hinh, quan 1y tu dong cic trang, phan biét cdac diém trén méan
hinh nhd cac (oa dé... BIOS <6 sin nhitng ham dung cho tham nhip cic loai
han mach MDA va CGA. BIOS cua riegng VGA ¢6 nhitng ham md rong wuang
tng trong khi véan gilr nguyén dinh dang goi. Mot trong nhitng ham quan trong
nhét cta INT 10h 1a ham 00h ding d¢ dat ch¢ do hién hinh. Thi du, khdi tao
ki€u 6 v6i do phan giai 640 x 200 trén CGA.

MOV AH. 00h . ham 00h

MOV AL, 06h :chédo 6
INT 10h . 801 ngal

Cdc ban mach VGA (ké cad EGA)} ¢6 riéng BIOS clia ching. Trong qud trinh
khait dong PC, né s¢ chan INT 10h lai va chay thudmg trinh BIOS clia riéng ban
much, Thuong trinh ¢ii {(ctia BIOS trén ban mach chinh) duge thay dia chi 16
INT 42h. Tat ca cdc $énh goi INT 10h s& dugc BIOS cia EGA/VGA thay dia chi
161 INT 42h néu ban mach EGA/VGA dang chay cdc ki€u hi¢n tuong thich véi
MDA hoiac CGA. C6 cdc kicu hoat dong tir 0 dén 7.

BIOS cua EGA/VGA dung ving 40 : 84h 161 40 : 88h dé hwu trit 56 lieu BIOS
va cdc thong 6 cua EGA/VGA. N6 ¢6 cac haim mdi vai cdc ham phu sau:

Ham [0Oh  Tham nhap cdc thanh ghi mau vi bang mau
Ham 11h  Cai dat ¢dc bang dinh nghia k¥ tu méi

Ham 12h  Dat cdu hinh hé con video
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Ham 1Bh: Thong tin vé trang thdi va chitc ning ctia BIOS vidco (chi ¢6
d VGA)

Ham 2Ch: Trang thdi savefrestore cua video (chi ¢6 & VGA).
Sau day 1a mot chiic nang cua cdc haim va vi dy vé sir dyng ching.
- Ham 10h, ham phu 03h - x0d/ dat thudc tinh.

Vi du, xod thudc tinh nhdp nhay

MOVAH. 10h ; Dung ham 10h

MOV AL. 03h : Dung ham phu 3

MOV BL,00h . Xoda thudc tinh nhap nhay
INT 10h : Goi ngit

- Ham i1h - ghép ndi véi mdy phit ky tu
Vi du. nhap bang dinh nghia ky tu 8x 14 khong cin chuong trinh CRTC
MOV AH, I1h  : Ding ham 11h

MOV AL.Olh  : Nap bang ky tir tir ROM BIOS vio RAM may
phat ky
MOV BL, 03h ; Gan s0 3 cho bang
INT 10h - Got ngat
- Ham 12h. ham phu 20h - chon thudng trinh in man hinh. Dung ham phy
niy ¢6 the thay the thudng trinh chudn cho INT 05h bing thutsng trinh c6 thé
dung cho ciac do phan giai maéi cia EGA/VGA.
Vi du. cho phép thudng trinh mdi in man hinh
MOV AH. 12h : Ding ham 12h
MOV BL.. 26h . Diing ham phu 20h.
An PRINT hodc SHIFT + PRINT d€ goi thudng trinh in di duge Vp dat
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CAU HOI VA BAI TAP

Chuong 1

1. V& so d6 ghép néi cac thanh phan trén ban mach chinh, giai thich so d5?

2. Thiét ké card giao dién xuat tin dia chi 379h, sif dung b dém dit ligu 74374, giai
mé dia chi diing 74378 va céac so db phu trg.

3. Thiét k&€ card giao dién nhap tin dia chi 300h, sl dung bd dém di liéu 74374 giai
ma dia chi ding 74378 va céc sg dé phu trg.

4. Thiét k& so dé card giao dién dia chi cd sd 310h, st dung vi mach 8255. Lap trinh
sao cho PA, PB |a hai cdng vao, PC 1a cdng ra, sd dé nhan 2 dit liéu 8b c6 san & PQA,
PB, &y trung binh cong hai dif liéu va gl ra cong PC, sd d& phai xif ly 100 cap 4l liéu
nhu vay.

5. Tirtan s8 xung nhip cta vi x{ y, xac dinh t6c d6 truyén dir lidu t6i da?

Chuong 2 _

1. Trinh bay khai niém ngat, k§ thuat chim ngat véi vi du ngat INTSh.

2. Viét chudng trinh chiém ngdt INT5h dé chay chudng trinh in chir “Helle" ra man
hinh.

3. Cho vi du (phan tich thdi gian thuc hién chuong trinh) chimg minh viéc sir dung ché
dd DMA trong tinh hudng dé ia nhanh hon chuyén dit liéu bing phan mém?

4, V& so do, viét chwrong trinh nhan dit liéu 7b st dung phuong phap tham da. Bia chi
¢6ng xuat dir liéu la 300h, bit cao nhat cla céng di liéu nay duge ding fam bit ¢d?

5. So sanh phuong phap tham dé va phudng phap ngét?

Chuong 3

1. So sanh wu nhuge diém cla truyén tin song song va ndi tiép?

2. S dung ‘cb’ng may in LPT1, c¢&m diod vao t4t ¢ 8b vao bus D sao cho cuc am néi
dat, viét chudng trinh cho diod sang Ian ot ti DO dén D77?

3. St dung céng may in LPT1, cdm diod vao t4t ¢ 8b vao bus D sao cho cuc am ndi
dat, viét chuong trinh cho diod sang 1an fugt tir DO d&n D7 va theo chidu ngudc lai?

4. St dung céng may in LPT1, cdm diod vao 14t ca 8b vao bus D sao cho cic 4m néi
dat, viét chuong trinh cho diod sang dan tir DO d&én D77

5. S dung c8ng may in LPT1, cdm diod vao tat ca 8b vao bus D sao cho cuc 4m ndi
dat, viét chueng trinh cho diod sang dén tir DO dén D7 va theo chidu nguoc lai? BS tri cac
diod theo mét hinh nao dé, 1ap trinh cho hinh d6 séng theo cac cach khac nhau.
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LC

Chuong 4

1. V& khung tin truyén ky tu A, b, D?

2. Viét chuong trinh khdi tao truyén dit liéu qua COMT, bit chdn 1&: chdn, 8b sé lidu
va 1b Stop?

3. V& va gidi thich 5o d6 mdc ndi clmg gilta hai DTE véi nhau?

4. V& va giai thich so d6 khong méc néi va truc tidp gidta hai DTE véi nhau?

5. Giai thich co ché& chiém ngét cdng COM clia driver chudt khi c&m chudt vao edng
nay?

Chugng 5

1. Viét chuong trinh doc sector 2 cla track 1, head 0 cha dia mém?

2. Trinh bay thi tuc can thuc hién khi may truy nhap & ciing?

3. Trinh bay cac ham cia ngat 13, viét chuang trinh vi du tir khdi dong & dia dén viét
mét sector nao dg?

4. Trinh béy céu trdc clia cac loai dia quang va cach ghép ndi ching véi may tinh?

3. Trinh bay phuong thifc ghép ndi cac thiét b chuan USB vdi may tinh?

Chuong 6

1. Trinh bay cach ghép ndi cac tin hiéu mau gitia card man hinh va monitor?

2. M@ ta cac ham ciia ngt INT10h? Cho vi du churong trinh x6a thudce tinh nhap nhay?
3. Mé ta cac thanh phan va nhiém vu clia chung trén card VGA?
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PHU LUC

CAC THUAT NGU VA CHU VIET TAT TIENG ANH
LIEN QUAN PEN GIAO TRINH

ABIOS: Viét tit cua Advanced BIOS.

ACK (Acknowledgemet): Tin hiéu ghi nhén.

Actuator: Gém tat ca cac linh kién, chi tiét cha 6 dia cing diing cho viéc
dinh vi ddu tir doc/viét, it nhét né bao gém cdn truy xudt va moto lam chuyén
dong can.

ADC (Analog to Digital Converter). 80 bi€n d6i tin hiéu tuong tu ra ma s6,

ALU (Arthemetical and Logical Unit); Don vi tinh logic va s6 hoc trong
chip CPU.

AMD (Advanced Micro Devices): Mot hing M§ san xudt céc linh kién vi
dién 1o nhu cde bo xu 1y, ASIC, cdc chip RAM.v.v.

ANSI (American National Standards): Chuan quéc gia M§ (¢6 thé so sdnh
vdi tieu chudn DIN cua Bic).

Architecture: Xh4i niém lién quan dén viéc thiét k€ va cau tric cia may
tinh vd h¢ may tinh.

ASCII (American Standard Code of Imformation Interchange): M3 trao d6i
thong tin chudn clia M9, 1a ma - 7bit 1ap c6t cho 32 ky tu diéu khién va 96 ky
tir chit va s6.

Assembler: Chuong trinh dich hgp ngit ra cdc ma may.

Assembly: Hop ngit.

AT: Viét tat cla thuat ngir Advanced Techology (cong nghé tién ti€n).

AT bus: La hé bus véi cdc chip b6 trg khdc nhau (DMA, PIC, PIT, v.v.) va
khe ¢dm m& réng 16 bit. AT bus duge dinh nghia ban dau bdi ISA (hiép hoi tiéu
chuan qudc t€).

Baud Rate {16¢c d6 baud): S6 lan thay doi trang thai ctia mot kénh truyén
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tin hicu trong mot gidy. Trong cic kénh truyén 6 li¢u nhi phan, téc d6 baud
ang duong vai 56 bit duge truyén trong mot gidy bps (bit per second).

Bidriectional: Trong truting hgp truyén hai hudng (bidirection). s& liéu ¢6
the dugc trao doi theo cédc hudng gifta cdc phdn tir thong tin. Nhu vay, hai phin
I nay ¢ thé ¢6 vai trd phat (transmiter) hay thu (receiver).

BCD (Binary Coded Decimal): Ma biéu dién mot s6 thap phan ra cic id tri
nhi phan ! byte.

BIOS (Base In Out System): HE vilo ra o s6.

Bit (Binary Digit): Pon vi thong tin nho nhat.

Bit Line: Buong ndi cdc ¢t ctia dily cde 6 nhé trong RAM hoidc ROM.

Board: Mot ban bing vat liéu cach dién chira cdc linh kién dién tr vi cdc
day dan dien noi ching véi nhau.

Booting: La qud trinh nap BIOS va h¢ diéu hanh vao mdy tinh. Booting
thuding 1a ket qua ctra cde hoat dong cia BIOS, chuong trinh méi (Bootstrap) va
chuong trinh h¢ diéu hanh.

Bootstrap: Chucng trinh nho trén dia khoi dong (dia boot). ding cho viéc
di¢u khién v chay qud trinh nap hé diéu hanh.

Burst Mode (Che do Busrt): Mt truyén timg khéi 16n s¢ lieu 6 16¢ do dic
biet cao. Thi du, mdt dudng cache 16 byte c6 thé truyén nhu m&ét burst gom bon
don vi 6 lieu, mdi don vi 1a 4 byte.

Bus: Mot s6 cac dudng diy din song song dung cho viée truyén cdc tin hiéu
dia chi, 5o liéu va diéu khién.

Bus Slot: Khe cam mo rong, ddu ti€p dién hai hang chan (rén ban mach
chinh cua PC, diing d€ cam xen cdc ban mach ghép néi. N6 gém du cdc tiép
diém cho cdc tin hiéu dia chi. s6 liéu v didu khién cin thiét.

Byte: Mot nhém gém 8 bit,

Cache: Bé nhd trung gian ¢6 téc do tham nhap rdt nhanh, nim gitta CPU
(€0 16¢ dd nhanh) vi bo nhé chinh (t6c¢ dd cham hon).

CAD (Computer-Aided Degign): Chuong trinh thiét k€ cé SU trd gidp cua
mdy tinh, dung trong k¥ nghé dién tir v co khi, ky nghé kién tric va xay dung,

CCITT (Comite’ Consultatif Internationale de Telégraphique ct
Teléphonique): Uy ban dién béo va dién thoai quéc 1€, Mét 16 chiic true thuoc
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Lién hop quoc da xay dung cde tiéu chuan cho dich vu quéc t&.

CD-ROM (Compact Disk ROMY: B nhé& khoi quang hoc. trong do thong
tin duge viét vao dia compac CD.

Centronics: Tén mot nha san xuiit may in M$ lan dau tién da xay dung mot
ti¢u chudn cho viéc néi mdy in vdi cong ghép ndi song song. Ngay nay tal ca
citc mdy in song song (may in ¢6 cong ghép ndi song song) déu duge noi gua
cap Centronic 131 cong ghép ndi song song clia PC.

CISC (Comples Instruction Set Computer): Mdy tinh ¢é tép lénh phue tap.

CMOS (Complemectary Metal Oxide Semicondutor): Var li¢u bdn dan ¢é
tiéu hao cong sudt rdt thap, ciu tao gdm hai linh kién loai NMOS va PMOS duoc
mac t6 hop véi nhau,

COMI, COM2, COM3, COM4: Tén cua DOS dat cho cic ghép noi (giao
dién) noi tiép khdc nhau trong PC.

CON (Console): Tén coa DOS dit cho ban phim va man hinh. Xuat phat tir
nghia la mot “tram lam viéc” (workstation) diing cho ngudi sir dung kiém tra va
g1dm sat may tinh.

Compiler: Chuong trinh dich cdc 1énh duge viét trong ngon ngir bac cao
(nhu C hodc Pascal) thinh mot chudi ¢dc 1énh mdy cho mdy tinh.

CPU (Central Processing Unit): Pon vi xu 1y trung tam.

CRC (Cyclic Redundancy Check or Cylic Redundancy Code): Ma dur thira
vong. cho phép phal hién nhitng sai s6 licu rit hiéu qua.

CTS (Clear To Send): Tin hi¢u Clear To Send. Thiét bi DCE phit ra tin hiéu
nay dé bao cho thiét bi DTE c6 thé truyén s6 licu (& dé.

Curie Point/Curie Temperature (Tc): Nhiét d6 ma & d6 thude tinh tir cla
vat liéu sat tir bi bién mat.

DAC (Digital to Analog Conveter): Bo bién déi tin hiéu s& ra tuong tu.

DIN (Deutsche Industie Normenauschup or Deutsche Industrienorn); Tiéu
chuan céng nghiép Duc.

DIP (Dual Inline Package): Mot tap hop céc chuyén mach ¢6 hai Vi il

DMA (Direct Memory Access): Tham nhap bd nhé truc tiép.

Domain: Bémen 1a mot viing co ban trong dé tir d6 duge coi 14 dong déu

120



rong vat liéu sat ur.

DOS (Disk Operating Sytem): Hé diéu hianh dia

DRAM (Dynamic RAM): RAM dong.

Driver: Cic don vi phin mém hay phén citng ding dé diéu khién cdc thanh
phan khac. Thi du:

- Chuong trinh phin mém diéu khién thiét bi bdn mach am thanh.

- Mach di¢n 1 kich. ta mot bo khuéch dai duge dung dé chuyén doi cdc tin
hi¢u ¢ong suit véu thanh cdc tin hiéu cong suat 1on.

DRS: Tin hi¢u Data Set Ready. Thiét bi DCE phat tin hiéu nay dé bdo véi
thi¢t bi DTE riang né da san sang.

DTE (Data Terminal Equipment): Thiét bi duge dit ¢ dau duong day ding
d¢ phiit hoac truvén hoic thu so li¢u. thi du nhu PC. may dién thoai, mdy fax.v.v.

DTR: Tin hicuo Data Terminal Ready. Thiét bi DTE phat ra tin hi¢u nay dé
bdo vai DCE rang no da sin sing.

EEPROM (Electrically Erasable PROM): Bd nhé EPOM ¢6 1hé xoa dugc
bang phuong phdp dién.

EGA (Enhanced Graphics Adapter): Ban mach ghép n6i do hoa IBM ¢é do
phan giai va mau duge tang cuding han so vai bin mach CGA. Card EGA ichuin
¢6 do phan gidl 640 x 400 diém anh (pixel).

EIA (Electronic Industries Association): Hiép hoi cong nghiép dién tir My
di xay dung cdc tiéu chudn v¢é cong nghiep dién .

EISA (Extended ISA): Chuan ISA mé rong.

EPOM (Erasable Programmable Read Only Memory - Bé nhé chi dé doc.
lap trinh dugc, xod duge): Mot dang tién ciia bo nhd vinh clru ¢é thé xod durgrc
va ghi lai nhiéu lan.

ESC Instruction (Coprocessor): Tét ca cic ma todn cho bo dong xu 1y déu
phai bt ddu vai chudi bit 11011 trong (ng véi ma s6 27: trong mi ASCII s6 nay
turang tng voi ky wr thodt ESC. do vay cdc lénh nay thuong dugce goi la cac lénh
ESC.

Ethernet: Mang cuc bo (LAN) ¢6 t6c do truyén cuc dai 1a 1OMbit/giay qua
cap dong truc.



Exception: Ngoaii¢. la mdt ngit duge phat ra boi CPU khi xuat hién mdt
161 bén trong bo xir 1y,

Faraday Effect: Hi¢u (mg Faraday. Ia mot hiéu ¢ng quay mit phing chin
cuc cla song dien tir khi cho séng dé truyén qua moi trudng bi tir hoa.

FET (Field Effcct Transistor): Transistor hiéu ung trudng.

FIFO (Fist In. Fist Qut): Bd nhé vio trude-ra trude, bo FIFO thuong dwoc
su dung lam bd dém.

Flip-Flop: Con duoc goi 1a b da hai hal trang thai on dinh. D6 13 mot mach
dién 1 ¢4 hai trang thédi 6n dinh. C6 thé chuyén dén mot trong hai trang thdi
biang mot xung Triger. Flip-Flop thuting duge sir dung 1am bo dém.

Floppy disk: Pia mém.

FDD (Floppy Disk Drive): O dia mém.

FM (Frequency Modulation): Diéu ché'1an s6.

Font (phong in): Mot tap hop ky g véi kich thude, kicu ddng va khoang
cdch riéng,

Gates (cong): Céc mach tich hop ding dé tao ra cic chite nang logic don
gian trén dit li¢u nhj phan trong cdc hé thong dién tir 5.

GND (Ground-bidt): Mot diém so sdnh chung vé dién cho cdc tin hi¢u dir
licu.

GPIB (General Purpose Interface Bus): Duting (ghép néi giae dién) ding
cho nhi¢u muc dich khdc nhau, M6t giao dién thong tin song song thiét k¢ cho
céc thiét bi mang cling con duge goi la IEEE 488.

HD: - (Hard Disk), tir viét tit cta dia ciing.

- (High Density), tlr viét tat ciia mat do cao.

HAD (Head Disk Assembly): 1a mot phin cla 6 dia cimg bao gom cie dia,
cac dau tr va actuator. Thudng HAD duge dat trong mot hop kin. khong khi di
vao s& duge loc sach trinh cho khoi bi 6 nhiém.

HEX (Hexadecimal number): Tir viét cia sé thap luc.

IC (Intergated Circuit): Mach tich hop 12 mot mach bao gém miot s6 phan
tr duge cdy trén mot A€ tinh thé bdan dan don khoi. DRAM vi bo vi xir 1¥ thuae
vé loai IC ¢d do tich hap cao nhat.
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IDE (Intelligent Drive Electronics): Dién ur di¢u khién thong minh. Chuin
duing cho viée ndi cac ¢ dia theng minh ¢6 mot b diéu khicén trong né véi bus
AT

IEEE (Institute of Electrical and Electronic Engineers): Tiéu chuan dugc
xdy dung béi to chirc k¥ thuat va dién tr M§.

Intel: Hing MV quan trong trong san xudl ¢dc linh kién vi dién o, thi du
nhu cac chip nho va vi xir [v. Ho vi xu 1y quan trong nhat 1a 80x86. Hing Intel
duce cot 1a ngudi phdt minh ra bo vi xu ly.

I/0 (Input/Output): Vao/Ra.

IRQ (Interrrupt Request): Yéu cdu ngat, Mot duong hoidic mét tin hicu duoce
kich hoat boi thiét bi ngoai vi d¢ phat ra mot ngit cimg téi CPU.

ISA (Industrial Standard Architecture): Chudn Bus thay thé cdc dac diém
cua bus AT. né dinh nghia cdu tric bus. kién triic cia CPU va cic chip bo tro
cling nhir tan s¢ nhip déng ho.

Joytick: Mot cdi cin véi ¢dc phim bam. thudng duge sir dung trong cic tro
chor mdy tinh.

Keyboard: Ban phim may tinh.

LAN (Local Arca Network): Mang mdy tinh cuc bo.

LLaser (Light Amplification by Stimulated Emission of Radiation) :

- Higu ng quang lugng .

- Ngouoén sing lade.

LED (Light Emitting Diode - diot phit quang): Mét dung cu dién tir biing
chit bdn din. duge thi¢t ké sao cho né giai phéng cde photon dnh sing khi Idp
tiép giap p-n cia no duge phan cue thuan.

LCD (Liquid Crystal Display - Hién thi bang tinh thé 1ong): Mot loai chi
bio diing cdc chir tao ra 1lr cdc 16p chat long bi phan cue do dién ﬁp.-(j trang
thdi khong ¢6 dong dién, chat long I3 trong suot: ¢ trang thii ¢6 dong chay qua
chit long 1o phan quang.

LF (Linc Feed): Ky tw ASCII di¢u khién ¢6 ma [2 Oah. LF din 1 mot dono
tdc xuong dong trong mdy in. -

Local-bus: Mot h¢ bus néi gitta PC va bo dém, hoat dong véi 32 bit va
khong bt han ché bai gici han 8.33MHz cia bus he thong.



LPTL.LPT2, LPT3. LPT4: Tén clia Dos gdn cho cic ghép néi song song
khdc trong PC.

LSii (Least - Significant Bit or Least - Significant byte): Bit ¢d ¢ nghia nhat
hodc 1a byte ¢6 it ¥ nghia nhat,

LSI (Large Scale Integration): Mdc do tich hop 1dn (tir 10.000 cho 6
100.000 phan tu trén mot don vi chip.

Mainframe: Loai mdy tinh dn, rdt manh ¢6 thé phuc vu nhiéu nguot dung
(hon 1000 ngudi) viv ¢ the chav song song mat vai nhiem VU

Main Memory: Bo nha chinh.

MFM (Muoditicd Frequency Modulation): Diéu che tin so bign déi, Phuong
phap mi hod dé ghi s¢ licu 1én mot vat mang ti vai mat do ghi gap hai lan
phuong phap FM.

Microcoding hoac Micro - encoding: Qua trinh ma héa cdc enh may cua
bo xu 1y thanh mot chudi cde 1énh so ¢dp dé dua t6i cic don vi lénh va thuc hicn
lénh trong CPU. Cac vi mi [énh duge heu tri trong ROM - vi ma cua CPU da
duge nha san xudt ghi trudc.

Microprocessor: Mach vi x(r ly (CPU).

MIPS (Milion Instructions Per Second): Viét tit clia chit “tri¢u lénh trong
mot giay”™. MIPS chi thi 56 1énh duge CPU thue hién trong mot giay. Pan khi
duoce dung nhu mat con so dinh i chat lugng cua CPU.

Modem (Modulator/Demodulator): Viél tit caa bo dicu ché/giai diéu che,
D¢ 1 "mot thict bi dicu ché tin hi¢u mang bang tin hi¢u s licu. Lic dd, so licu
duge truyen trén mang so lieu hoac mang vo tuyén.

Monitor {man hinh): Thi¢t bi trong mot hé may tinh cho phép hién thi kv
(v va hinh vé.

MOS (Mctal Oxid Semiconductory: Chit ban din oxit kim loat,

MOSFET (Metal Oxid Semiconductor Field Effect Transistor): Transistor
truong ¢ cue clra cich dién bing 16p ban dan éxit kim loai (Transistor rudng
MQOS).

Motherboard hoic Mainboard: Ban mach me hay ban mach chinh.

Moto (mote): Mot dung cu dién co duoe dimng dé bidn ddi nang lugng dicn
thanh chuyén dong co hoc.
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Motorola: Mot hing quan trong cia M. san xudt cic linh kién vi di¢n tr
nhu cdc chip nhé viu b6 vi x 1y, Ho vi xu 1¥ quan trong nhat cia Motorola la
6800. Hién nay hing nay cling quan tam rit nhiéu 161 link vue vién thong.

MS-DOS (Microsoft-DOS): Hé¢ diéu hanh DOS dugc phat trién bdi hing
Microsoll.

MSB (Most-Significant Bit or Most-Significant Byte): Bit hodc byte ¢co
nhi¢u v nghia nhit.

MSI (Medium Scale Intergration): Mic do tich hogp trung binh (1&r 100 dén
10.000 phan tir trén mot don chip.

MSW (Machine Status Word): T trang thai may.

MTBF (Mecan Time Between Failures - thivi gian trung binh giita cdc 1an sai
hong): Mot sé do dé tin cay clia mot thigt bi dugc hién thi bang théi gian hoac
biang luong su dung.

Muitimedia PC: Mot mdy tinh PC ¢6 cdc phian ma rong khiac nhau nham
cung ¢ap. thu nhan vd xur v ¢dc thong tin trong dang s6 éu, hinh anh va am
thanh.

Multimeter (Dong ho van ning): Mot dung cu kiém tra duge dung dé do
cdc thong s0 cua mach dién nhu la dién ap, dong dién va dién trd.

Multiplexer: Thiét bi truyén sé ligu clia mot vid kénh 161 vio t6i mot so it
hon ¢ic kénh ra theo mot ¢ich rat nhanh ma thoi.

Multitasking Operating System: Hé diéu hanh da nhi¢m, ¢6 thé quan |y
dong that mat vai nhiém v trén mot mady tinh. kich hoat ching trong mot théi
gian ngan vi ngat ching. Thi du nhu hé diéu hanh 0OS/2. UNIX.

NEC: Nhit san xuit cic thiét bi dién va dién tlr cia Nhit Bin.

Nibbte: Mot nhém bon bit (nua byte).

NME: (Non-Maskable Interrupt): Ngat khong thé che. Li mot ngit cling
véu can 161 CPU. khong the bi che.

NMOS (N-chanel MOS): Cong ngh¢ ch¢ tao Transistor MOS. & d6 kénh
dan duge 10 bdi cace dicn (o mang dién tich am.

Offset: Dia chi ¢ bén trong mdt doan nhd, 1ic 14 s6 byte tinh tir dia chi bit
dau cia doan.

Operating System: HE diéu hanh, phan mém gan gii v&i phan cing nhat,



N& dicu khién vi gidm sdt cdc hoat dong cta mdy tinh, xédc lap ghép ndi giita
chuong trinh dng dung véi phan ciing va cde file hé théng. Hé diéu hanh gquan
¥y cdc nhiém vu khdc nhau.

08/2 (Operating System/2): Hé diéu hanh da nhiém diing cho mdy tinh c4
nhan tiong thich vai IBM.

PS: Tén vi¢t tat coa 1586/Pentium.

Parity: Tinh chédn I¢. mot bit due duge thém vio tir dir liéu noi tiép diing ¢
kiém tra 16i trong thong tin.

PC (Personal Computer): Miy tinh ¢d nhan.

PIT (Programmable Interval Time): Chip bo tro dinh 1hdi ¢6 thé chuong
trinh hod.

PLA (Programmabie Logic Array): Dy logic ¢6 thé chuong trinh hod. Mot
mach tich hop ceo vai cdc cira logic ¢6 thé chuong trinh hod duge boi nha may
hoac nguoi su dung.

PMOS (P-chanel MOS): Cong nghé ché tao Transistor MOS & d6 keénh din
dugc tao boi cic 10 tréng mang dién tich duong.

Polarization: Sy phan cye. Néu dién trudng hoac tir trudmg eta séng dién
tr dugic dao dong chi thco mét hudng thi séng dé duge phan cuc tuvén tinh.
Hudng cua tir trudng duge goi 14 hudng phan cye.

Polarization Filter: Bo loc phan cuc, thiét bi loc ehép tich mot phan cua
mot hudmg phan cuc ndo dé trong séng dién tir, chi ¢6 phan mi huéng phin
cUe cua no trung vdi hudng phin cye cha ba loc s& duge truyén qua.

Port: Cing. cong: Dia chi trong khong gian vao/ra cua 80 x 86. Thudng cic
thanh ghi trong ciic thiét bi ngoai vi duge tham nhap qua céc cang.

POST (Power-On Self Test): Chuong trinh trong ROM cho phép phit hién
v kiem tra (it ci cde linh kicn duge cai ddt trong qud trinh bat mdy tinh.

PPI (Programmble Peripheral Interface): Chip bé tro ghép ndi ngoai vi ¢
th¢ chuong trinh hod.

Prefetch Queue: Ving nhd tam thai nhd & trong CPU luu trif cic [¢nh 1iép
theo trong khi bo vi xir I¥ dang chay cdc {énh hién tai.

PRN: Tén DOS dit cho mdy in song song thit nhit, PRN dong nghia vdi
LITI.
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Process Computer: Mdy tinh nho thudng khong cd trong monitor va ban
phim dung dé dié¢u khi¢n ciic midy nhu dong co 0to, tay mdy hodc cde bo dicu
khién phan Gng hoé hoc v.v.

Program: Mot nhém cac 1énh dwge chuyén 161 CPU dé xir 1y sG 1i¢u hodc
di¢u khi¢én mdy.

Protected Mode: Ché do bao vé, mot ch& doé hoat dong tién ké tir 80286,
trong do viée tham nhidp ciia mdt nhiém vu 181 cic doan ma va dif lieu va khong
eilan dia chi vio/ra duge o dong kiém tra bdi phan cliing cla bo x(r 1y,

RAM (Random Acess Memory): Bo nhé truy cip ngau nhién. bd nhé tam
thoi duge dung dé nhd thong tin s6, trong s Héu ¢ the duge doc hodc viét mot
cach trire 11€p va mdt cdch ngau nhién.

Real Mode: Ché do thuc. la ché do hoat doag cua 80x86, trong dé dia chi
nhd vat 1y bang gid tri cua doan nhan véi 16 va cong vai offsel. Khong ¢6 su
kiém tra cdc doan mi. s¢ li¢u vA khong gian dia chi vio/fra ¢ day.

Real-Time Clock: Chip thudng xuyén cap nhit thoi gian va dir li¢u cho
mady tinh ma khong can sur can thiép cia CPU.

Register: Thanh ghi. ¢ hai loai:

- L ¢dc bd nhd bén trong CPU mi ndi dung cia né <6 thé duge nap hoic
ducie thay doi bdi cac 1énh hoac chinh CPU.

- La cdce linh kién hodc bd nhé trung gian ctia cdc thi€t bi ngoai vi ma gid
tri cua ching s&€ dn dinh mot hoat déng xdc dinh nio do cia thi€t by (véi trudng
hop thanh ghi diéu khién) hodc chi thi trang théi cia thiét bi (thanh ghi trang
thii}. Cdc thanh ghi nay duge thim nhip qua cdc cang (khong gian vio/ray hoidce
qua khong gian dia chi nhd binh thuding.

Resistance (dién tra): So do kha nang cia mot linh kién han ché dong di¢n,
duge do bang 6m, kiloom va mégadm.

RGB (Red Green Blue): Do - Xanh 14 ciy - Xanh duong.

RISC (Reduced Instruction Set Computer): May vi tinh ¢6 tép 1énh rit gon.

ROM (Read Only Memory): Bo nhd chi d¢ doc. Mat dung cu nhé vinh ¢,
duogc dung d¢ thong tin 56.

RTS: Tin hi¢u Request To Send. Thiét bi DTE phit tin hi¢u nay yéu cau
DCE chuyén s¢ liéu. Néu DCE mudn truyén s6 licu thi s& ddp lai bing tin hiéu
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CTS (Clear 10 send).

Scan Code: M3 quét ban phim.

Scanner: Midy quét, 1a mét 1hict bi vao ¢é mot hang cdc sensor quét qua
mot van ban goe (thi du nhu hinh dnh hodc ban chit) d€ nhan duoe cdc bit s6
tirong Gng va truyén cée bit dé vao PC.

Stepping motor: Moto bude, quay di mét gée nhat dinh Gng véi mot xung
di¢n dua vao no.

SCST (Small Computer System Interface): Chuan ghép noi “hé may tinh
nho™ durge thiét ké cho truyén dit licu 1én t6i 7Mbyte/giay trong ché do dang bo.

SDU (Serial Data Unit): Bon vi ¢ licu néi tiép, luong s6 liéu nhd nhat duge
phat boy ghép noi ndi tiép hodc UART. N6 gém 1 bit start, ¢dc bit s6 licu., ¢d thé
¢G b bit chdn Ié va | (hodce 1.5 hoic 2) bit stop.

Segment: Doan nhd la mot viing nhd duge mo 1a bai thanh ghi doan vi bo
mé 1a doan. Bén trong scgment, 6 nhd duge dinh dia chi boi gid tri offset.

Selector: Bé chon doan,

Serial Interface: Ghép noi (giao dién) néi tiép.

Server: Miy tinh trung tim trong mang may tinh quan |y cic dit Héu chung
clia mang va cung ¢ip chiing cho céc mdy tram (workstation) clia mang.

SIMM (Singlein-line Memory Module): SIMM RAM.

Stot hoac Bus slot: Khe ¢cam md réng.

SRAM (Static RAM): RAM tinh.

Strobe: Tin hi¢u lénh cho mat thi¢t bi nha DRAM hoac cong chét (latch
gate) doc tin hiéu khic,

Terminal: Thi¢1 bi dau cuéi.

TIGA (Texas Instruments Graphic Architecture): Loai ban mach ghép ndéi
d6 hoa cia hing Texas ¢6 bo vi xUr 1y 46 hoa riéng trén no.

Transistor: Dung cu dién 1 ¢6 ba chan ra ma tin hiéu ra coa né 1y 1é& voi
tin hi¢u vao. Transitor c6 thé lam viée nhi mét mach khuéeh dai hodc mot mach
kKhou.

Triggerimg: Qud trinh khdi phdt hoac dimg mot vi xir Iy boi mot tin hi¢u
bén ngoil.
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TLL: Ho cdc phan tir togic Transitor - Transitor Logic.

VGA (Video Graphic Adapter hodc Video Graphic Array): Ban mach ghép
noi do hoa duge lam dau tién béi IBM ¢d tin hiéu ra man hinh 14 loai analog,
do vay né ¢6 kha nang hién dong thoi 256 mauw tir bang 262 144 (= 21%) mau.

Virtual Mode: Che do ao. mot ché do hoat dong tién tir 80286 1o di. Trong
dé su tham nhap ctta mot nhiém vy vao cdc doan mi va s0 licu ciing nhur khong
gian vao/ra dugce tu déng kiém tra bdi phin cing CPU. Nhung ¢ day viéc phit
dia chi v cac doan nhé va offset duge lam nhu cung mot cdch & ché do thue
¢6 thé chay trong mot moi trudng bio ve.

WAN (Wide Arca Network): Mang mdy tinh dién rong. khoang ciach dién
hinh gilta cdc tram trong mang nay cd 16n hon 100km.

XT: Viét tit cua Extended Technology.
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