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LOI NOI PAU

Thong tin lién lac 1a mot van dé rat quan trong trong giai doan hién nay va
ciing dang duoc phat trién mot cach manh mé. Hién nay c6 rét nhiéu hinh thirc
thong tin lién lac nhu : vo tuyén hiru tuyén ... Trong m01 hinh thtre lai c6
nhiéu dang truyén nhu : truyén hinh anh, truyén thoa1 truyén méa s .

Teletype la mot trong nhitng dang truyén ma sé dugc phat trién tir kiéu
dién tin ngay xua. Tir hai tin hiéu tich va te dé hiéu dugc mot tir hay mét chir
c6 mot ma riéng biét nhom cac tin hiéu 4y lai v6i nhau.

Sau d6 vi lugng thong tin ngay cang nhiéu ma kiéu truyen tin hiéu c6 tdc
d6 qua cham so v&i nhu cau ngudi ta méi nghi ra viée truyén nhiing chdi xung
voi hai mic: MARKING va SPACING trong mot khung tir goi 1& méd
BAUDOT. Nhirng xung nay dugc truyén di Véi tan sd quy udc dugce goi 1a toe
do BAURATE dugc dinh nghia 1a s6 xung truyén di trong mot gidy. Day chinh
la phuong phap truyén ciia Teletype. ‘May Teletype duoc cai tién rat nhicu tir
loai Teletype dau tién bang co khi rit cong kénh, 6n ao va khé thao tac dén
nhitng may Teletype gon nhe, dé thao tic.

V6i su bung né hé thong cac may vi tinh nhu hién nay, chung em ding
may tinh dé trao d6i dir liéu nhu may Teletype. Day 1a dé tai dé chiing em hoan
thanh luan van t6t nghiép. D& tai néu 1én dugc hinh thirc truyén sé lidu giita
hai may tinh (gia may Teletype), khong néu bat hét wu diém cia may tinh vi
truyén theo dang Teletype chi truyén 5 bit ky tu (trong khi d6 may tinh truyén
duoc ti da toi 7 bit ky tu).



LOI CAM TA

Chiding em xin chan thanh cam on Ban Giam Hiéu va cac thay c¢6 Truong
Dai Hoc Su Pham K§ Thuat d chi din ching em trong nhitng thang nim hoc
tap tai truong.

Trong qua trinh thyc hién tap luan van tét nghiép ching em xin chan
thanh cam on thady Quéach Thanh Hai, gido vién hudng din, cac thay cd trong
Khoa dién va cac ban trong va ngoai l6p d&@ dong vién giup do chung em hoan
thanh luan vin tot nghiép.

Tuy nhién, do kha niang con han ché va thoi gian c6 han, chac chan trong
tap luan vin khong tranh khoi thiéu sot, mong duoc sy thong cam va dong gop
y kién cta quy thay co va cac ban dé tap luan van hoan chinh hon.

Chung em xin chan thanh cam on.

TP Hd Chi Minh - Thang 2 ndm 2000
Nhém sinh vién thuc hién
Pham Hung Phong
Trwong Viét Nam
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CO SO LY THUYET

CHUONG DAN NHAP

L. Pit vin dé:

Thong tin lién lac ludn 12 vin dé duoc quan tdm dén trong xa hoi. Ngay tir
thoi xa xua, con nguoi cling déd biét van dung nhitng gi ¢6 san nhu ngon Itra, am
hi¢u . . . dé truyén tin.

Ngay nay, viéc thu nhap thong tin day du va kip thoi 1a diéu kién tién
quyét cho su thanh bai ctia tit ca cac quyét dinh trong moi linh vyc. Thong tin
phai dugc truyén nhanh chéng tir khap moi don vi thu thap thong tin vé trung
tam, dé tir day xir Iy va phan hoi cac chi thi hoat dong cho cac co so.

May vi tinh ngay cang gilr mét vai tr0 quan trong trong cac linh vyc khoa
hoc k¥ thuat va cudc song hang ngay. Cac tng dung cua n6 phyc vu cho con
nguoi ngay da dang. Viéc dung may tinh de truyen s liéu 1a hét strc thuan loi,
vi ngoai viéc thiét ké phan cung, ta c6 thé thay d6i phan mém mét cach dé dang
va nhanh chong.

Il. Muc dich nghién ciru:

Qua trinh lya chon va thuc hién dé tai nay 1a nhiém vu chung em hoan tat
khoda hoc dai hoc.

Ngoai ra, viéc nghién ciru dé tai nay dé phat huy viéc ing dung may tinh
trong linh vyc truyén thong, tao ra nhitng san pham, thiét bi c6 tinh tién bo va
hi¢u qua gitip ich cho con nguoi.

I11. Cach thire thuc hién:

Dé tai nay dugc thuc hién nhu sau:

Tim hiéu nguyén ly hoat dong, cach thic truyén sb liéu giira hai may
Teletype.

Van dung kién thirc ¢4 duoc hoc vé cau triic may tinh dé thiét ké mach
truyén so li¢u gitra hai may tinh qua cong COMI1. Tim hiéu cac thanh ghi trong
UART dg viét phan mém thuc hién viéc truyén so liéu.

1V. Nhiém vu thuc hién:




Nhiém vu chinh thyc hién 1a truyén s6 liéu theo phuong thirc truyén bét
dong bd qua cong COM1 cua hai may tinh. BDong thoi, nang dién ap cia duong
truyén 1&n + 60V dé thyuc hién viéc truyén di xa.

Pé tai chia thanh chia thanh 4 phan chinh:

Phan A : Pé cap dén cic co so 1y thuyét, cac thuat ngir duge sir dung
trong qua trinh truyén thong tuan tu.

Phan B : Thiét ké mach phan cimg dé cach ly giita hai may tinh va nang
cao dién ap duong truyen.

Phan C : Viét luu d6 diéu khién may tinh truyén s6 liéu qua cong COMI.

Phén D : Huéng thi cong.



CHUONGII: CAC KHAI NIEM LIEN QUAN DEN VIEC
TRUYEN THONG

I. Truyén thong tuan tu:

Hau hét cdc may vi tinh luu trir va thao tac dir lidu cia ching theo cach
song song. Nghia 1a khi truyén 1 Byte thi cac Bit di cing mot lic trén cac
mach day song song. S cac Bit goi di cling mot luc thay doi tly thudc vao mdi
loai may tinh khac nhau nhung thuong 12 8 hoic boi s6 cua 8.

Tuy nhién ngoai viéc trao di tin song song voi mot may tinh khac (hodc
mot thiét bi ngodi) ¢ dang tin vao - ra song song, may tinh con trao doi tin nbi
tiép voi may tinh khac hodc thiét bi ngoai) c6 dang tin vao ra timg bit mot. Bo
giao tiép timg tu phai nhan nhitng Byte & dang song va goi di cac bit mot cach
riéng biét.

Dir liéu trén duong truyén trong truyén thong timg tyr chi ¢ hai trang thai
la Mark va Space tuong tng voi trang thai dién thé am va dién thé duong. Bat
ky dir liéu truyén nao, trudc tién deu phai chuyén thanh mot day thtr tu cac
Mark va Space (Mark tuong ung v6i 86 1, Space twong tng véi s6 0).

I1. Truyén thong dong bd - bit dong bo:

1. Truyén théng déng bd: (Synchronous Communication)

Qua trinh truyén va nhan xay ra gan nhu dong thoi (c6 sy tré do van tdc
truyén trén duong day) theo timg bit hay nhém bit do mot may phat xung nhip
tao ra. Khi nhiing ky tu dugc goi theo mét khdi ¢ toc do ciia may, chiung duoc
dua ra ngoai mot cach déu dan. Nhu vay s& khong can thiét thém vao cho mdi
ky tu truyén nhimg Start bit va Stop bit. Bdi vi mot khi ky tu dau tién dugc
nhan thi thiét bi nhan co thé tién doan mot cach chinh xac khi ndo thi nhimg ky
tu tiép theo s& dén. Néi cach khac, thiét bi nhan c6 thé tu dong bo hoa voi may
truyén. Phuong thire truyén nhu trén goi 12 truyén thong dong bo.

Phuong phip nay c6 dic diém sau:

- Nhanh : vi phat va nhan hau nhu tic thoi.

- Khéng tin cay : dé mat tin.

- Ludn doi hoi ngudn phat va ngudn nhan phai sin sang trao doi tin .

2. Truyén théng bat dong bd : (Asynchronous Communication)

Viéc phat va nhan xay ra khong dong thoi, khong cling mot nhip do hai
may phéat nhip thoi gian khac nhau diéu khién, dang tin phat va tin thu khéng
gidng nhau. Khi dit liéu duoc truyén bai nguoi sir dung nhap tir ban phim, cac
ky tu nhap ludn ludn duoc goi di va nhan vao mot cach bat dong bd, boi vi
ngudi str dung khong thé nhan phim mot cach lién tuc va déu dan. Do do6, khi
Mot may tinh nhan nhitng Ky tu, thi gita nhimg ky tu nhan d6 s€ c6 nhimg thoi
gian ngung khac nhau. Diéu nay S€ gay cho may tinh véc khong thé biét chinh
xac duoc khi nao thi mot ky tu ké tiép s& duoc goi dén.

Vi thiéu tinh lién tyc nhu vy, cho nén can phai thém vao nhimg bit phu
trude va sau ky tu duge truyén. Nhiing bit thém vao nay goi 1a Start bit, Stop
bit.




Phuong thirc truyén nhu trén goi 12 truyén thong bat dong bo. Qua trinh
phat va nhan dugc dién ra nhu sau:

- Nguon phat va ngudn nhan dua tin hiéu yéu cau trao ddi tin (hay sin
sang trao doi tin).

- Ngudn nhan hodc ngdn phéat dua tin hiéu xac nhan (chap nhan yéu cau).

- Nguédn phat dua tin vao dudng day sé liéu dé ghi vao thanh ghi s6 liéu
dém cuia khbi ghép nbi.

- Nguén nhan nhan sé liéu tir khbi ghép ndi.

Pic diém ciia phép truyén nay la:

- tin cay (theo phurong thirc hoi dap hay bat tay hodc hoi thoai).

- cham, ton thiét bi vi ¢6 co ché hoi dap va bo dém s lidu.
I11. Céc khai niém lién quan dén viéc truyén thong:

1. Piu cim va 6 cim: (Plug And Socket)

C6 mot vai kiéu khac nhau vé dau cam va 6 cam cho nhiing cap két ndi
v6i thiét bi tuan tu. Bo két ndi D_ type 25 chan va 9 chan duoc sir dung rong
rdi nhat, doi khi nguoi ta con goi 1a DB_25 va DB_9.

Nhimng bo két néi gdm c6 nhimg chan (Pins) hodc nhing 16 cim
(Sockets). Bo két ndi voi nhitng chan cam (pins) 1a nhimg b két ndi "duc"
(male). Bo két ndi voi nhitng 16 cam (Sockets) 1a nhitng bo két ndi "cai"
(Female). Trén mdi chan cam hodc 16 cam cta bd két ndi (Connector) déu duoc
danh so.

2. Tin hiéu bit tay: (Handshaking)

Trong nhiéu truong hop, thiét bi truyén can biét rang thiét bi nhan co san
sang nhan tin hay khong. Thi du ta c6 thé goi dir liéu tir may ndy sang may
khac va may thir hai khong thé xtr 1y dir liéu nhanh bang véi toc do nhan dir
liéu. Trong truong hop nay, thong tin phai dugc goi nguoc tir thiét bi nhan t&i
thiét bi truyén dé chi ra ring né sin sang hodc khong san sang nhan. Thong tin
nay goi 1a dong kiém tra (Flow Control) hodc tin hiéu bat tay (Handshaking).

C6 hai loai Handshaking 12 Handshaking phan cimg va handskaking phan
mém. Ca hai loai ndy déu bao gdm nhiing tin hiéu goi nguoc tir thiét bi nhan
dén thiét bi truyén.

V6i Handshaking phan ctng: thiét bi nhan goi mot dién thé duong trén
duong day bat tay khi n6 san sang nhan dir liéu. Khi may truyén nhan mot dién
thé am, no biét rang phai ngung viée goi dir licu.

V6i handshaking phan mém, tin hi¢u bat tay chia dung nhimg ky tu dac
biét dugc truyén theo duong day dir liéu thay vi trén duong day bt tay.

3. DTE (Data Terminal Equipment) va DCE (Data Communication
Equipment)

DTE : lathiét bj dau cudi duoc hiéu tuong tu nhu may tinh.

DCE : duogc hiéu twong tu nhu Modem.

Céac chuan dé phan biét DTE va DCE:

- Thiét bi nao sir dung chan sb 2 dé xuét dit liéu thi duoc hiéu nhu thiét bi
DTE.




- Thiét bi nao sir dung chan sé 2 dé nhan di lidu thi dugc hiéu nhu thiét bi
DCE.

Tuy nhién hai cach phan biét trén chi 1a twong ddi.

4. Céc thdng sb ciia trao doi tin ndi tiép:

- Khoang cach trao doi tin: khoang cach giira nguon phat va nguon thu tin.

Néu & khoang cach gan (dudi 300m) sy thu va phat khéng can modem

Néu & khoang cach xa (16n hon 300m) can Modem cho tin cay.

- Toc d6 trao doi thong tin: don vi dugc tinh 12 bit trong mot giay (bit per
second,bps) con goi 1a Baud. Thuong c6 toc d6 600, 1200, 2400, 4800, 9600
paud (hay bps).

Trao dbi tin khong dong b thudng co toc dd cham (dudi 4800 bps) con
trao ddi tin ddng bo va lai c6 thé dat toi trén 9600 bps. Hién nay tdc do trao doi
tin s6 da dat t6i ¢ Mbps (10° bps).

- Chiéu trao d6i tin : trao ddi tin c6 thé

+ Trén mot duong day duy nhat, cé thé c6 hai chiéu di va vé giira hai
ngudn phat va thu tin. O mot thoi diém chi truyén theo mot chiéu (ban song
cbng)

+ Trén hai duong day riéng r& TxD (phat hay truyen) va RxD (nhén
hay thu) véi cac chidu xac dinh (don cong) va tai mot thoi diém co the truyen
dong thoi theo ca hai chiéu (song cong). TUy mach khuéch dai dudng day va s6
duong day ndi (mot hodc hai duong) ta ¢ chiéu trao doi tin khac nhau (don
cbng, ban song cong hay song cong)

5. Mach trao déi tin ndi tiép ciia may vi tinh:
Tay 16i ra, cach ndi mach va thiét bj ngodi ta c6 cac loai mach trao d6i tin
ndi tiép gitra may vi tinh va thiét bi ngoai khac nhau.
a. Mach khéng can khoi ghép ndi:

bo 1a sy trao doi tin voi thiét bi ngoéi néi tiép va 16i ra hay vao caa vi xtr
ly ciing 1a ndi tiép (hinh 1). C6 hai loai 16i vao ra cua vi xir Iy 1a:

- L6i vao ra néi tiép riéng biét (SID, SOD) nhu cua vi xir Iy 8085.

- Mot chan 16i vao ra song song cua vi xir Iy duoc dung cho 16i vao ra ndi

tiép.
Ca hai truong hop trén déu doi hoi nhiéu thoi gian trao ddi tin ciia vi xir
ly.
Thiét bi ngoai song
song , ra song song
Vi XL,J, Iy 3 y 3 y 3 y 3
SOD,SID L
D, DC Thanh ghi dic
CK )

Hinh 1:




b. Mach can khéi ghép noi song song noi tiép (Hinh 2):

Ngudi ta dung khoi gheép nbi song song n01 tlep dé blen doi tin 'song song
Cua vi xur ly (dua ra mot lan) thanh tin hiéu ndi tiép truyén cho thiét bi ngoai

ndi tlep
KGN TBN
Vi X0 | song (VXL)
ly [ song [* nol
« noi tiep
tiép
Hinh 2

c. Mach cén khdi ghép néi song song ndi tiép va ndi tiép song song
(Hinh 3):

Day 14 truong hop trao doi tin gitra vi xir Iy v6i thiét bi ngoai trao doi tin
song song. Truong hop nay xay ra khi may vi tinh dat cach xa thiét bi ngodi va
khong thé thuc hién trao ddi tin song song duoc vi tén nhiéu duong day. Co hai
truong hop:

- Néu khoang cach gitra may vi tinh va thiét bi ngodi gan (dudi 300m)
khong can Modem.

- Néu khoang cach giira may vi tinh va thiét bi ngoai xa (trén 300m)
can c6 Modem dé diéu ché tin hiéu sb thanh Am tan (tranh nhiéu) va tin hi¢u 4m
tan diéu ché thanh tin hiéu sé.

] | KGN KGN TBN
Vi X i song song " (VXL)
ly [ ”| song song *| Song
’ o néi noi J| song

tiép tiep

Hinh 3

d. Mach cin khdi ghép ndi, Modem va khoi ghép noi RS 232C
(Hinh 4):
bay la truong hop tong quat va thong dung ciia trao di tin gitra may tinh
(song song) vai thiét bi ngoai (song song) dit ¢ khoang cach xa (can modem)
va str dung chinh duong day dién thoai dé trao d6i tin (KGN RS 232C) bién
d6i mirc tin hiéu TTL thanh muc tin hiéu trén duong day dién thoai (£ 12 V).

KGN KGN TBN
Vi song RS Mo | Mo | RS song 1 (VXL)
Xlrle—s{song[*"1232["*|dem ‘|dem|”  |232] ‘|songl<s| song
Lyl | néi f«—f C “ cr néi || song
tiép tiép




6. Thii tuc tao dbi tin ndi tiép:

Thii tuc trao doi tin gitta mot may vi tinh va mot thiét bi nhan tin song
song (thiét bi dau cudi, may in song song, duc bing, ...) thong qua céc khdi
ghép ndi song song - ni tiép va ndi tiép - song song va Modem (Hinh 4) theo
trinh tu sau:

a. Thi tuc phét tin TxD:

- Thiét bi dau cudi (hay may vi tinh) goi tin hiéu DTR (Data Terminal
Ready Sy san sang cua thiét bi dau cudi co sd lidu) mirc thip cho Modem bao
no sin sang.

- Modem géi tra 10i thiét bi dau cudi (TBDC) bang tin hi¢u DSR (Data
Set Ready) muc thap. Thong thudng, modem duoc dong mach ngudn nudi boi
DTR va béo hiéu d& dong mach bdi DSR.

- Néu thiét bi dau cudi c6 mot ky tu (Character) san sang goi di, n6 goi
RTS (Request To Send - yéu cau goi) mirc thap cho Modem.

- Modem goi tin hiéu CD (Carrier Detect - phat hién séng mang) cho
TBDC dé bao rang né da lién lac duge véi may vi tinh.

- Khi Modem d4 hoan toan san sang phét sé liéu 1én dudng diy, né phat
xung nhip (Modem Clock) va tin higu CTR (Clear To Send) t6i thiét bi dau
CUOI.

- TBDC goi cac ky tu s6 liéu (SUD) TxD cho Modem.

- Khi thiét bi dau cudi gai xong so liéu, n6 nang mirc RTS 1én cao béo cho
Modem la da phat xong .

- Modem tra 10i thiét bi dau cudi bang cach két thuc tin hiéu CTS vé mirc
cao, bao da hoan thanh viéc truyén tin TxD.

b. Thi tuc nhan tin RxD:

Khi mot thiét bi dau cudi nhan tin ndi tiép tir dudng day, trinh ty dién ra
nhu sau:

- TBDC thu gai DTR muc thap cho modem béo san sang.

- Modem thu git tra 101 boi DSR.

- Modem thu nhan tin hi¢u CD tr duong day va kich thich phat tin hi¢u
nhip modem (Modem Clock) cho tin hi¢u thu.

- TBDC phét tin hiéu RTS murc thap cho modem biét 14 sin sang thu.

- Modem nhan tin hiéu RTS va phat CTS muc thap cho thiét bi dau cudi
thu biét modem san sang nhan tin.

- Modem nhan tin hiéu TxD d4 diéu ché & trén duong day dua vao bo giai
diéu ché va truyén chudi tin hiéu RxD cho thiét bi dau cudi thu.

- Khi thu xong, TBDC thu nang RTS 1én cao bdo cho modem biét viéc thu
mat 1o tin da xong.

- Modem thu nang mitc CTS 1én cao dé bao da két thuc viéc thu cac tin
hiéu RxD.

IV. Chuan giao tiép RS 232C:

1. Vai nét co ban vé cong noi tiép:
Cong nbi tiép RS_ 232C la giao dién pho bién rong réi nht. Nguoi dung
may tinh PC con goi cac cong nay 13 COM1, COM2. Gidng nhu cong may in,




cong ndi tiép RS 232C ciing duoc sir dung mot cach rat thuan tién cho muc
dich do ludng va diéu khién .

Chuan RS 232C dung Vvéi téc do truyén dir liéu 12 20 Kbps véi khoang
cach truyén 16n nhat gan 15 m. Pay 1a mot dang giao tiép dang TTL va b kich
duong day khong can bang.

Viéc truyén dir liéu qua cong RS _232C duoc tién hanh theo cach ndi tiép,
nghia 1 c4c bit dir liéu duoc goi di ndi tiép nhau trén mot dudng dan.

Trén hinh 5 1a sy bd tri chan cta phich cam RS 232C ¢ may tinh PC.
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Trong do : o
AA : Protective Ground (noi dat bao v¢)

TxD : Transmitter Data (truyén dir liéu)
RxD : Received Data (nhan dir liéu)
RTS :Request To Send (yéu cau goi)
CTS : Clear To Send (x0a viéc goi)
DSR : Data Set Ready (dir liéu sén sang)
SG : Signal Ground (nbi dat)
CD : Carrier Detect (do song mang)
ST : Select Stanty
SCF : Secondary Recived Line Signal Det
SCB : Secondary Clear To Send
SBA : Secondary Transmitter Data
DB : Transmitter Signal Element Timing
SBB :Secondary Received Data
DD : Received Signal Element Timing
SCA : Secondary Request To Send
DTR : Data Terminal Ready ( tram dau cudi thiét bi san sang)
CG : Signal Quality Detector
RI1 : Ring Indicator ( bd chi thi vong)
CH : Data Signal Rate Selector
Cl : Data Signal Rate Selector
DA : Transmitter Signal Element Timing
2. Diic diém k¥ thuit vé dién ciia RS 232C:
Mtrc dién ap logic cua RS 232C 1a hai khoang dién ap gitra +15 V va -15
V. Cac duong dit liéu sir dung murc logic 4m, logic 1 ¢6 dién thé gitra -5V va -
15V, logic 0 co dién thé giita +5V va +15V. Tuy nhién c4c duong diéu khién sir
dung murc logic duong, gia tri TRUE tir +5V dén +15V, gia tri FALSE tir -5V
dén -15V. O chuan giao tiép nay, giira ngd ra bo kich phat va ngd vao bo thu co
mic nhiéu dugc gidi han 12 2V. Do viy ngudng 16n nhat ciia ngd vao 1a +3V,
trai lai mic +5V 1a ngudng nho nhat doi voi ngd ra. Ngb ra bo kich phat khi
khong tai c6 dién ap 1a £25V.
Cic dic diém vé dién khac bao gom:




- R_ (dién tr¢ tai) dugc nhin tir b kich phat phai co gia tri gitra 7KQ va
3KQ.

- C_ (dién dung tai) dugc nhin tir bd kich phat khong duoc vuot qua 2500
pF.

- Pé ngin can sy dao dong qua muc, toc do thay ddi cua dién ap khong
duoc vuot qua 30 V/us.

- Péi véi cac dudong didu khién, thoi gian chuyén cia tin hiéu khong duoc
vuot qua 1ms. Dbi voi cac duong dit lidu, thoi gian chuyén phai khong vuogt
qua 4% thoi gian cua 1 bit hodc 1 ms.

3. Cac IC kich phat va thu cia RS 232C:

Nho tinh pho bién cia giao tiép RS 232C, nguoi ta da ché tao cac IC kich
phéat va thu. Hai vi mach nhu viy duoc Motorola san xuat 1a IC kich phat
MC1488 va IC thu 1489 c6 dang vo vudng. Hinh 6 cho thiy Iport RS 232C
duge két ndi véi ACIA 6850 sir dung MC1488 va MC1489. M&i IC kich phat
1488 nhan mot tin hiéu mac TTL va chuyén thanh tin hiéu ¢ ngd ra tuong thich
voi mic dién ap cua RS 232C, IC thu 1489 phat hién cac muc vao cua
RS_232C va chuyén thanh cac ngd ra ¢ mirc TTL.

+5V

Enable
Rx/Tx CLK RS 232C

+12v TxD
D
“12V
0

2
RxD
c@%
SELACIA ~
DATA BUS
R/W
CTS
IRQ @
+12V
-12V
TTL LEVEL RS 232C

LEVEL (+12V)



CHUONG 1 : NGUYEN LY TRUYEN DU LIEU CUA
TELETYPE

I. Gian dd xung cia Teletype:

Teletype truyén dir liéu kiéu xung. Trudc day ngudi ta truyén véi dang
xung MARK 1ng voi dién ap duong va xung SPACE (g voi dién ap &m hodc
OV (V&i cac doi may Teletype bang co khi). Tuy nhién, sau nay khi may
Teletype dién tir ra doi ngudi ta chuyén sang truyén theo muc logic, ing véi
muc logic 1 (dién ap am) la xung MARKING, va muc 0 (dién ap duong) 1a
xung SPACING.

MO0 ta nhu sau:

Logic 0 60V
(SPACE)
ov
Logicl -60V
(MARK)
Il. Khung ky tw cuia Teletype:

M4t Frame cua Teletype dugc quy udc nhu sau:

- 1 bit Start (SPACE)

- 5 bit ky tu (SPACE hoac MARK)

- 1,5 bit Stop (MARK)
M0 ta nhw sau:

-60V
LOQIC 1 ey frreereqeesenesgernsn g
(MARK) [ N
ov
LogicO  L—.... l ....... | ....... l ........ | ....... +60V
(SPACE) | | |
Start 5 bit ky tw Stop
I11. M& ky tw Teletype:
Cac bit ky tu
4 3 2 1 0 LETTER FIGURE
0 0 0 0 0 BLANK BLANK (SP)




0] 0 0 0 1 E 3

0| o 0 1 0 LF LF
0| o 0 1 1 A B

0| o 1 0 0 SPACE SPACE
0| o 1 0 1 S BELL
0| o 1 1 0 | 8

0| o 1 1 1 U 7

o | 1 0 0 0 CR CR
o | 1 0 0 1 D $

o | 1 0 1 0 R 4

o | 1 0 1 1 J !

o | 1 1 0 0 N

o | 1 1 0 1 F !

o | 1 1 1 0 C :

o | 1 1 1 1 K (
1|0 0 0 0 T 5
1|0 0 0 1 y4 "
1|0 0 1 0 L )
1|0 0 1 1 w 2
1|0 1 0 0 H #
1|0 1 0 1 Y 6
1|0 1 1 0 P 0
1|0 1 1 1 Q 1

1| 1 0 0 0 0 9

1| 1 0 0 1 B ?

1| 1 0 1 0 G &

1| 1 0 1 1 FIGURE FIGURE
1| 1 1 0 0 M .

1| 1 1 0 1 X /

1| 1 1 1 0 V :
1|1 1 1 1 LETTER LETTER

Hai ky tu LETTER va FIGURE dung dé chuyén dbi bo chir cua Teletype
tor mat chir sang mat so6 (dau).
IV. Tiéu chan giao tiép may Teletype:

1. Nguyén Iy két noi giira hai may Teletype:

Céc dudng tin hiéu ciia may Teletype gdm c6 nhu sau:
- Mot duong vao 1a duong thu Rx.
- Mot duong ra 1a dudong phat Tx.
- Mot duong mass.

Khi m¢ may, duong phat s€ tir muc logic 0 (+60V) s€ dugc nang 1én muc
logic 1 (-60V). Tong dai viba hoic may Teletype ddi phwong khi nhan duoc tin
hiéu nay (duong thu cuia may dbi phuong duoc Set 18n mirc logic 1) thi s& goi
tra tin hiéu tra 1i ciing bang cach Set dudng phat ctia may ho 1én muc logic 1.
Puong thu ciia may ta s€ nhan dugc muc logic 1. Luc nay coi nhu hai may da
duogc bat tay va bat dau truyén sb liéu cho nhau.




Trudng hop may ta khong nhan duoc tin higu tra 10i tirc 12 ¢6 sy ¢6 duong
day hoac vi may doi phuong khong mé may. Puong phét ciia may ta sé ty dong
tra vé muc logic 0 (+60V) va thong béo hé mach.

Nhu vay ta cé thé phan tich mach két ndi v6i may Teletype nhu hinh 7 :

- Khi khéng bat tay: E; duoc ndi v6i ngudn -60V — Q, khong din — Qs
cling khong dan. con Q; dugc dan bio hoa. do do, ngudn +60 V qua R, — Ds
(Led Dj sang béo ho mach) — R; dén dudng day thu cua may dbi phuong (
Nhu vay duong day thu ctia may ddi phuongdang & mire logic 0).

- Tuong ty duong ddy phat ciia may ddi phuong ciing & mirc logic 0, nén
duong day thu ciia may ta cling & muc logic 0, cuc B cuia Q4 dugc dat vao mot
dién ap duong nén Q, tat — dién ap & M, 1a -60V (D, sang).

- Khi can goi, ta cho E, ndi dat Q, ddn — Q; dan — Q, tat. Do d6 tir
Relay ciia may ddi phuong mot dong dién tir mass qua D, — Q3 — V& ngudn -
60V. Liic ndy, d6i phuong sé& tra 1oi béng cach goi dén duong day thu cua ta
murc logic 1 (dOng-20mA). Do d6, Q4 dan va M, coi nhu nb6i dat (D, Sang)
Nhéan duoc tin hiéu ndy tirc 1a dudng day dd duoc két ndi va san sang truyén sb
ligu.
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R2 R4
D Dz
2 Q -
Rl R5 R8 E2
o—11 Q2 P —1+—e - ®
Pén Rx clia '
may Teletype D3
R3
Qs >|—l
e [®
- 60V
° ' | ®
Rio M,
T Tx cla ®
) R~ Rs
:nay Teletype — 4 Qa
Ros
D, Dsg
Hinh 7N Ground \v4

2. Giao tiép dung dong dién vong 20 mA:

Giao tiép dung vong dién vong 20mA sir dung mot dong dién vong 2 day
don gian dé truyén dir lidu nbi tiép. Logic 1 biéu thi bang dong dién vong | =
20mA va logic 0 biéu thi bang dong | = 4 mA.




CHUONG1V: KHOI GHEP NOI SONG SONG - NOI TIEP
VA NOI TIEP - SONG SONG

|. Gigi thiéu vé viéc truyén thong tin noi tiép cua may vi tinh:

Nhu dé glol thiéu & phan trudc, tin hiéu Teletype la tin hleu n01 tiép. Do
do6, dé giao tiép voi may vi tinh thi phai qua hé thong ph01 hop néi tiép ctia may
vi tinh. Boi vi trong may tinh chi str dung m& ASCII dé nhan biét cac ky tu va
CPU lam viéc trén cac thanh ghi dung 8 hoac 16 bit dir liéu — CPU lam viéc
voi cac Chip la song song.

Pé thu phat noi t1ep tur cac th1et bi song song, chiing ta phai bién ddi tin
song song thanh ndi tiép va ndi tiép thanh song song va ché tao mot khoi ghep
ndi c6 dong thoi 2 chirc nang trén dé trao doi tin thu, phat gitra mot thiét bi
song song v&i duong day | ndi tiép.

Bo phdi ghep noi tiép trong may vi tinh cho phép nhan mét tin hiéu tir bén
ngoai vao va bién do6i thanh song song dé dua Vao CPU hodc nguoc lai nhan dir
liéu song song tir CPU bién d6i thanh tin hiéu ndi tiép goi ra ngoai.

Sau déy, chiing em xin gidi thiéu so luge vé bd phdi ghép ndi tiép - song
song trong may vi tinh IBM PC_AT (vi chi can phan ndi tiép nén khong gioi
thi¢u phan song song cua no).

Phan nbi tiép cua bo ph01 ghep ndi tiép trong may vi tinh AT duoc
chuong trinh hda mot cach dy du dé trg gitip cho viée lién lac thong tin di bo.

Bo phdi ghép nay s& tu dong thém hoic 13y ra nhiing bit Start, Stop va cac
bit chan 1. N6 c6 mot chuong trinh dic biét tao ra md BAUD_RATE cho phép
van hanh tir 50 — 9600 bps. NG cho phép thiét 1ap 1 Frame véi 5, 6, 7 hodc 8
bit Ky ty v6i 1; 1,5 hodc 2 bit Stop. N6 c6 mot hé thdng ngat wu tién ding dé
diéu khién phat, thu, béo 151, trang thai duong day. . .

11. Nhiém vu ciia khdi ghép ndi song song - ndi tiép va noi tiép song
song khéng ddng bo:

Khéi ghép ndi co nhiém vy sau: (Hinh 9)

- Thu tin song song tir may vi tinh, thiét bi dau cubi dé bién thanh tin
ndi tiép dé truyén trén duong day TxD.

- Thu tin ndi tiép tir duong day RxD dé bién thanh tin song song cho
may vi tinh, thiét bi dau cudi.

- Chen va loai trir cac bit khung Start, Stop cua khung tin.

- Piéu khién Modem véi cac tin hiéu hoi thoai (phat cho modem DTR,
RTS va nhan DSR, CTS tir modem)

- Diéu khién cac ché do d@)ng bd, khong dé)ng bo, s6 bit tin, sd bit Stop.



l

Diéu khién Thanh ghi Thanh ghi | Diéu khién
nap/ dich . dich . dich ) dich/doc
Sé lieu __ Nhip
ra song .o
h R Poc
Nhip truyén >
Nap Ip truy Phat hién
bit Sart

Sé liéu vao song

R Hinh 9
I1I. So do khoi cia khoi ghép noi:

So do khoi ciia khdi ghép nbi song song - ndi tiép va ni tiép - song song
nhu hinh 10, gém:

- Céc thanh ghi dich ndi tiép song song dé bién ddi song song - ndi tiép va
ndi tiép - song song.

- Céac thanh ghi dém song song vao va ra.

- Thanh ghi diéu khién, dinh ché d¢, s6 luong bit tin, s6 lugng bit Stop.

- Thanh ghi trang thai dé doc cac trang thai cia modem va cta khoi ghép

noi.
- B diéu khién modem.
Logic| ~ (Thanhghidieukhién| | Biew |
— |knién Thanh ghi trang thai Modem
INTR pemieoe 1 L |
] v v
WR |_|
. . FEEY
RD Giai Thanh ghi dich nGi tiép - song  [* RxD
— ma — Y
cs dia Thanh ghi dich song song - noi > TxD
chi |_I
A A A
Hinh1b - PBém sé liéu ra
TxC RxC



IV. Vi mach trao ddi tin song song - n6i tiép khéng dong bo 8251A:

8251A 1a mot USART c6 kha ning thuc hién Protocol dong bo hodc bat
dong bo. O day ta chi sir dung dé truyén bat dong bo.

Hang Intel mo ta 8251A nhu sau :8251A duoc thiét ké dé truyén dit liéu
v6i ho pP cua Intel. USART nhan cac ky tu dir liéu tir uP & dang song song,
sau d6 doi chiing thanh dang dir lidu ndi tiép dé phat di. Pong thoi 8251A ¢
thé thu dong dir lidu ndi tiép va doi chung thanh cac ky tu dir liéu song song goi
dén pP. USART s& bao cho pP khi ndo c6 thé nhan 1 ky tu méi tir pP dé phat
hodc khi nao d4 thu duge mot ky tu dé cho pP doc.

1. So' 6 chin va so d6 khoi ciia 8251A:

So dd chan va so dd khéi cia USART 8251A nhu hinh 11 a, b va cac
thanh ghi nhu hinh 11c.

8251A duoc ché tao bang ki thuat NMOS va ¢6 28 chan, tdc do truyén dir
liéu 18n t6i 64 Kpbs. Khac voi 6402, & 8251A tat ca dit lidéu dén va tir pP déu di
qua Bus di liéu (Data Bus) ndi véi cac chan Dy - Dq.

D2 ] 1 — D]_

Ds —og — Dy

RxD— —\cc
GND— L RxC

D, — _DTR

Ds — — RT

ge — 8251A |—oDs
- s
WR—] L TxD

CS — ___ TXEMPTY
C/D— ___CTS

RD — | Syndet/BR

RxRDY — 14 15 |— TXRDY

Lihiala 44
1T Lia



Dy - Dy

I l
Trang | | [Sélieu |
Sé liéu
phét va
Reset ____, - A <.
c/D diéu song song
— 1 khidn va il TxRDY
RO — . Khienva Piéu khién
logic ghi phat > TXE
WR — o—— TxC
CsS —
- — — TXRDY
DTR «— Di_éxu a Diéu khién Syndet/Brk
DSR—o Khien hi L R
modem o oA A
RTS o Bién doi noi
D .z — RxD
CTS__,5 inf11p ;| UePsong
CS—0
VF\‘;[RD—@ Thanh ghi truyén » TxD
co O i
Do > Thanh ghi dém
D, A
D, Thanh ghi nhan | RxD
Dy« T
Dj+—— ——
Ds Thanh ghi dém
De ——
D, Thanh ghi ché dé
CLKY
3
RST+— A
RXRDY Thanh ghi 1énh
TXRDY « ,
TXEMPTY Thanh ghi trang
Vees— -
—
GND DSR DTR CTS RST Syn/brk TxC

l T HinhTICT:
v

\4

b



Trong do:
CS : Chip Select - chon vi mach

RD : Read - doc
WR : Write - ghi ‘ o
C/D : Control/Data - diéu khién/so liéu

CLK:

Clock - Nhip

D, - D : Data bus I/0O - Bus dir liéu vao/ra

TxC:

RxC :

RST :
DTR

RTS:
CTS:

TxD:

RxD

Transmit Clock - Nhip truyén
Receiver Clock - Nhip nhan
Reset - X0a

: Data Terminal Ready - S6 liéu cia TBDC sin sang
DSR:

Data Set Ready - Bo sd liéu san sang
Request To Send - yéu cau goi

Clear To Send - Xo0a goi

Transmit Data - S6 liéu truyén

: Receiver Data - S6 liéu nhan

TXRDY : Transmit Ready - San sang truyén

RXRDY : Receiver Ready - Sén sang nhan

TXEMTY : Transmit Register Emty - Thanh ghi truyén rong
Syn/BRK : Synch / Break Detect - Déng bd / phat hién dic doan tin.
a. Nhom tin hiéu ghép ndi véi vi xir Iy gom:

- CS (chan 11) ndi véi bo giai ma dia chi (A; - A,) dé chon hai thanh ghi
(Ao dicu khién trang thai, Ag = 0 dém so liéu).
- C/D (chan 12) noi véi duong day dia chi Ag dé chon mot trong hai cap

thanh ghi trén.

- WR (chan 10) néi voi dudng day WR cia vi xir 1y.

- RD (chan13) ndi voi duong day RD ciia vi xtr 1y.

- CLK (chan 20) ndi v6i duong day CLK cua vi xir 1y.

- Reset (chan 21) néi véi duong day Reset cia vi xtr 1.

- Dy - Dy (chan 27, 28, 1, 2, 5, 6, 7, 8) ndi voi cac duong day sb liéu Dy -

D cua vi xtr 1y.

b. Nhém tin hiéu ghép nbi véi Modem:

- DTR (chén 24), RTS (chan 23)
- DSR (chéan22), CTS (chéan 17)
c. Nhém tin hiéu ghép ndi véi dwong day truyén - nhan va khoi

ghép nodi:

- TXEMPTY (chén 18) thanh ghi dém truyén rong.
- TxD (chan 19) cho s6 liéu truyén.
- RxD (chan 3) cho s6 liéu nhan.
- TXRDY (chén 15) béo s liéu truyén san sang.
- RXRDY (chan 14) bao sé liéu nhan sin sang.
- Syn/Break : chi déng bo/ dut dong tin.
d. Nhém tin hiéu ghép néi véi may phat xung nhip:

- TXC : nhip truyén.
- RxC : nhip nhan.



2. Khéi dong 8251A:

Sau khi Chip 8251A dugc Reset, mot Byte dugc ghi vao thanh ghi chon
Mode dé chon Protocol mong muén. C6 thé Reset bang cach ding chan RST
(Reset cung luc bat ngudn) hodc khi ghi bit D; = 1 vao thanh ghi lénh (Reset
mém).

Sau khi thiét lap Mode hoat dong viéc phat va thu dugc diéu khién béng
cach ghi dinh ky tir diéu khién 1énh vao thanh ghi lénh bao gdbm cac budc sau:

- Reset chip 8251A (bang phan cimg hoic phan mém)
- Ghi tir chon Mode mong mudn vao thanh ghi Mode.
- Ghi tir 1énh mong muén vao thanh ghi lénh.

) Phat mot ky tu : Dé phat mot ky tu, bit TXEN trong thanh ghi 1énh
phai & muc logic 1 va chan CTS phai ¢ mirc 0:

+ Doi cho dén khi chan TxRDY & muc cao hodc cho dén khi bit
TXRDY trong thanh ghi trang thai la 1.

+ Ghi ky ty can phat vao thanh ghi dém phat.
* Thu mot ky ty : Dé thu mot ky tyr va Kiém tra trang trai 16i ctia ky tu
nay, ta can thyc hién cac budc sau :

+ Doi cho dén khi chan RxRDY ¢ murc cao hoic cho dén khi bit
RxRDY trong thanh ghi trang thai la mot.

+ Poc trang thai 15 tir thanh ghi trang thai (c6 thé két hop véi cac budc
trude - khi doc bit RXRDY).

+ DPoc ky tu tir thanh ghi dém thu.

+ Reset trang thai 18i bang cach ghi bit ER = 1 trong thanh ghi Iénh.

Toc do phat va thu dugc quyét dinh boi tin sé cua xung Clock dua vao
chan RxC/TxC chia theo hé s6 (1, 16 hoic 64) d4 chon trong tir chon Mode.

3. Cac thanh ghi cua chip 8251A :

Ciing nhu CPU, Chip UART chira dyng mdt s6 thanh ghi hoic bd nhé
trong, ¢6 ba kiéu thanh ghi:

- Nhiing thanh ghi diéu khién: Chung nhan nhiing lénh tir CPU va khong
ty dong thay doi trang thai.

- Nhitng thanh ghi trang thai: Chung thong bao dén CPU nhiing gi Xay ra
trong UART.

- Nhitng thanh ghi dém: Chiing luu giir nhimg ky tu chuan bi phat di hoic
cho xtr ly.

Céch truy xuat cac thanh ghi phu thudc vao Cau tric cia may tinh ma
UART dugc cai dat. Trong truong hgp may IBM PC, nhiing gid tr1 dugc dat
vao bén trong céc thanh ghi nghia 1a dung lénh OUT tir chip CPU goi dén
nhitng dia chi twong Ung cua céac thanh ghi. twong ty, nhitng thanh ghi dugc
truy Xut theo cach doc nghia 12 dung Iénh IN v&i cac dia chi tuong tmg.

a. Céc thanh ghi diéu khién:
C6 4 thanh ghi diéu khién dung dé nhéan lénh tir CPU:
al. Thanh ghi diéu khién dwong diy:) (Line Control Register)

Thanh ghi nay dugc dung dé SET cac thong so lién lac. Mi bit ciia thanh

ghi nay c6 y nghia va dugc mo ta nhu sau:
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- Bit 2 : Xac dinh sé STOP bit. Néu Bit 2 1a 0, mot Stop bit duoc tao ra.
Néu bit 2 13 1, 2 Stop bit duoc tao ra trir khi chiéu dai ky ty 12 5 (tic 1a bit 0 va
bit 1 bang 00), liic ndy s& tao ra 1.5 Stop bit.

- Bit 3, 4, 5 la nhiing bit lya chon su kiém tra chin 1& (trong d0 4n nay
khong st dung nén ludn duge Set bang 0).

- Bit 6 : 12 bit tao ra mot 1énh ngat, khi dugc Set 18n 1 n6 sé treo ngd ra
OUT & miic logic 0 (SPACING) cho t6i khi duge SET trd lai bang 0 (Bit nay
khong dugc dung nén ludn ludn duge Set bang 0).

- Bit 7 : 1a bit duy nhat va chét s6 chia (DLAB : Division Latch Access
Bit). nd phai duoc SET 18n 1 khi truy xuat viéc chdt so chia, tirc 1a ldc cai toc
do truyén theo BAUD RATE. Khi SET tro vé 0, n6 sé cho phép cac thao tac
doc hoic ghi tir ving dém thu, ving dém phét hoac thanh ghi cho phép ngit.

a2. Thanh ghi diéu khién modem: (Modem Control Register)

Thanh ghi nay diéu khién nhimng tin hi¢u bat tay gdi ra ngodi tir UART.

MJdi bit ctia thanh ghi ndy dugc md ta nhu sau :

Bit | Chir viét tat Tén goi

0 DTR Dit liéu tram cudi sdn sang
1 RTS Yéu cau goi

2 OouUT1 Ngo ra 1

3 ouT?2 Ngo ra 2

4 LOOP Kiém tra ché d6 vong lip

- Bit 0 : thuong dung dé SET ngd ra DTR vé murc logic 0, cho phép céc
thiét bi tir xa goi tin hiéu dén chung ta hodc khi n6 dugc SET tro vé muc logic
1 yéu cau thiét bi xa khong goi dén ching ta nita. Trong d0 4n nay ta sir dung
Bit nay dé goi ra mach khi nhan duoc tin hiéu goi két ndi tir d6i phuong. Lic
d6, n6 phai duoc Set 1én 1 dé xem nhu bit tay phan cimg v6i dbi phuong.



- Bit 1,2,3,4 : khong dung nén luén dugc set béng 0
- Bit5,6,7 : ludn Set =0
a3. Thanh ghi cho phép ngit : (Interrupt Enable Register )

Téam bit thanh ghi nay cho phép 4 kiéu diéu khién ngat tac dong 1én "chip
ngat" bang ngd ra INTRPT. Khi RESET c4c bit tir 0 dén 3 ctia thanh ghi nay, ta
c6 thé bo kiéu ngat hé thong ciia n6. Khi SET céc bit tir 0 dén 3, ta chon kiéu
ngat cho phép.

Bit Kiéu ngit
Cho phép ngit dé thu di ligu
Cho phép ngit bao ving dém phat rong
Cho phép ngit bao trang thai duong day
Cho phép ngit bao trang thai Modem
Bing 0
Bing 0
Bing 0
7 Bang 0

ad. Thanh ghi chét s chia BAUD_RATE:

BAUD RATE duoc cai dit phu thoc vao 2 thanh ghi ma con s cia
chung phai dugc chia béi xung nhip 1.8432 MHz. Két qua cho ra tan s6 bang
16 lan BAUD RATE. Hai thanh ghi ndy mang 2 byte: 1 byte chot s chia ¢
nghia thip nhat (LSB), va 1 byte chét sb chia c6 nghia cao nhat (MSB). Nhiing
s6 chia nay dung dé tao ra nhiing toc do theo BAUD RATE khac nhau.

OOk WNEFEO

BAUD_RATE | DECEMAL HEX MSB | LSB
50 2304 900 9 00
100 1152 480 4 80
300 384 180 1 80
1200 96 60 0 60
2400 48 30 0 30
4800 24 18 0 18
9600 12 0C 0 0C

Téc d6 ddy BAUD_RATE trong bang khong phai 1a ¢ dinh. Nhiing gia
tri & khoang giira ching ciing c6 thé dugc tao ra bang cach chon sb chia twong
ung.

b. Cac thanh ghi trang thai:

C6 3 thanh ghi trang thai twong trinh dén CPU nhiing gi dang xay ra &

nhitng vung khac nhau cia UART.
bl. Thanh ghi trang thai dwong diy: (Line Status Register)

Tam bit thanh ghi nay tuong trinh dén CPU nhiing thong tin trang thai vé

su chuyén bién dir liéu.

Bit Chii viét tit Tén goi
0 DR Data set ready

1 OE Overrun error

2 PE Parity error




FE Frame error

Bl Break interrup
THRE Transmitter hold register empty
TSRE Tx shift register empty

=0

~No o bhw

- Bit 0 : Day la bit thong bao dir liéu thu da sin sang. N6 SET 1én mot bat
ky khi ndo 1 ky tu vira méi duge nhan va chuyén vao bén trong thanh ghi ving
dém thu. Bit 0 ¢ thé Reset trd V& 0 bang viéc doc dir liéu thu tir thanh ghi dém
thu hoac ghi mure 0 1én no.

- Bit 1 : Bit nay thong bao 15i tran. N6 thong bao la dit liéu bén trong
thanh ghi dém thu chua duoc doc trudce khi ky tu ké tiép duoc dén, vi vay no s&
phé hong ky tu trude.

- Bit 2 : la bit b4o 16i cuc tinh, thong bao da thu mot ky tu khong dung
chan (hodc 1¢) nhu da duoc chon trong Bit chon lya trong Bit chon Iya chan 1&
& thanh ghi diéu khién dudng day.

- Bit 3 : La bit bao 16i Frame, né thong bao d thu mot ky tu khong co
Stop bit.

- Bit 4 : 1a mot ngat cta phan thu, n6 dugc Set 18n 1 bat ky khi nado ngd
vao thu dir liéu & mic 0 1au hon thoi gian chiéu dai cua 1 tir.

- Bit 5 : Bit nay thong bao thanh ghi dém phat rdng. N6 bao cho bo diéu
khién 1a san sang nhan mot ky ty méi dé phat di. Bit nay Set 1én muc 1 khi 1 ky
tu nita méi duoc chuyén tir thanh ghi luu giir phan phat. N6 duoc Set tro vé
mic 0 khi CPU nap mét tir méi vao thanh ghi Iuu giit phan phat.

- Bit 6 : Bit nay ciing bao phan dém phat rong. N6 duogc Set 18n 1 bat ky
khi ndo ma cé hai thanh ghi dém phat va thanh ghi dich chuyén phan phét déu
rong. N6 duoc Reset trg vé mirc 0 khi THR va TSR dugc chira ky tu dir liu.

- Bit 7 : khong dung.

b2 . Thanh ghi trang thai Modem: (Modem Control Register)

Thanh ghi nay cho nhimng thong tin vé trang thai ciia nhitng duong bit tay.

M0 ta nhu sau:

Bit Tén Y nghia

0 | DeltaCTS CTS bj thay dbi trang thai

1 |DeltaDSR | DSR bi thay doi trang thai

2 | TERI Puong day d6 chudng doi tir ON 1én OFF
3 | DeltaRLSD | Tin hi¢u tach song bi thay dbi

4 CTS Ngd vao x6a dé goi & mirc cao

5 |DSR Ngd vao dit liéu sin sang & mirc cao

6 RI Chi thi chudéng & mirc cao

7 RLSD Puong day tach song & mic cao

b3. Thanh ghi déic tinh ngit: (Interrupt Identification Register)
Thanh ghi nay cung cap thong tin vé trang thai hién hanh cta nhiing ngit
duoc phat di.




Bit 0 Set I&n 1 1a khdng c6 mot ngat nao goi di. Khi bit 0 & mirc 0, bit 1 va
bit 2 chi ra ngat nao d& duoc goi di theo bang sau :

Bit

2 1 0 | Macuutién | Kiéu ngit Nguyén nhan ngat | Reset lao ngit

0 0 1 - 0 0 -

1 1 0 Cao nhat | Trang thai - L6i tran Doc thanh ghi
duong day - Léi cyc tinh trang thai duong
thu - L6i khung day

- Break interrup

1 0 0 Tha hai | Cho phép thu | Cho phép thu dir Doc thanh ghi
dir liéu liéu dém thu

0 1 0 Th ba Thanh ghi luu | Thanh ghi lvu gitt | Doc IIR hoac
giir phan phat | phan phat rong ghi vao thanh
rong ghi Iru gitr phan

phat

0 0 0 Th tu Trang thai -CTS Doc thanh ghi
Modem - DSR trang thai

- RI Modem
Pa nhéan tin

c. Cac thanh ghi dém:

Kiéu thanh ghi thir 3 trong UART la céc thanh ghi dém, c6 hai thanh ghi
dém: Thanh ghi luu giit phan phét (Transmitter Holding Register) va thanh ghi
dém thu (Receiver Buffer Register).

cl. Thanh ghi dém thu:

Thanh ghi nay luu giir ky tu sau cling vira méi nhan duge. Mdi lan n6
dugc doc, thanh ghi trang thdi duong day s& chi thi ving dém thu rdong cho téi
khi nhan dugc mot ky tu khac. Néu ky tu thir hai nhan dugce trude ky tu tha

nhat doc xong, mdi 13i tran s& dugc thong béo.
c¢2. Thanh ghi lwu giix phan phat:

Thanh ghi luu giir phan phat luu lai ky tu ké tiép dé chuan bi phat di. Ky
tu dugce dat vao bang chuong trinh cia nguoi viét. Thanh ghi trang thai duong
day sé thong bao khi mot ky ty vira dugc phat di.

Dia chi cia cac thanh ghi dwgc chon nhu sau:

bia chi Thanh ghi dugc chon
XF8 Thanh ghi dém phat
XF8 Thanh ghi dém thu
XF8 | Thanh ghi chét sb chia LSB
XF9 | Thanh ghichdt s6 chia MSB
XF9 | Thanh ghi cho phép ngit
XFA | Thanh ghi dic tinh ngit
XFB | Thanh ghi diéu khién dudng day
XFC | Thanh ghi diéu khién modem
XFD Thanh ghi trang thai duong day




XFE

| Thanh ghi trang théi modem |

Trong dé : Chit X dung dé chon cong COM1 hoic COM2. X = 3 dung
cho COM1, X = 2 dung cho COM2.
4. Giao tiép giira 8251A véi bo vi xir 1y:

Hinh 12 trinh bay két ndi giao tiép dién hinh giira bo vi xir Iy véi USART

8251A.
CPU Rx/Tx
Data Add CHESgBaud
Bus RSTg5 cLk IN ou Bus
Ay : :
A >o—cs TxC RxC
d /D SERIAL
XD —— o/P
WR
SERIAL
=D RXD | SER!
CLK 8251A
IRXRDY
"RTS
AmnTZ|Do-D;  CTS

Giao tiép cia 8251A st dung dic tinh xuat nhap b tich lily cia Intel
8085. Chan RxRDY Ién mirc cao High s& gay ra mot ngat dua téi pP béo cho
CPU biét d4 thu mot ky ty. Chan TxRDY khong duoc dung dé tao ra ngat CPU
nhu trén. Trong trudong hgp nay pP phai hoi vong bit TXRDY cua thanh ghi
trang thai trude khi mot ky tu méi dé phat.

* Héi vong (Polling) va sir dung ngit dé xuét nhap:

Céc chuong trinh xuat nhap trong hé théng méy tinh thuong dugc phan
loai nhu : hoi vong hoic diéu khién ngat. Hoi vong c6 nghia 13 uP s& ngung cac
hoat dong khac mot cach dinh ky va hoi UART d& nhan dit liéu méi chua hoac
san sang phat ky tu ké tiép chua. Cong viéc nay thuong doi hoi pP phai doc
thanh ghi trang thai cia UART. M6t chuong trinh diéu khién ngit bao ham y
nghia uP Van tiép tuc cac hoat dong khac va chi ngung khi tra 161 mét tin hiéu
ngat dugc goi toi tw UART.

Hoi V0ng dé quyét dinh trang thai ctia UART han ché su can thiét phéi
c6 ngat phan cing nhung hiéu qua st dung thm gian 1am viéc cua pP sé& thap
hon. Ciing vay, khi sir dung hoi vong dé quyét dinh trang thai thu phai hét strc
can than dé dam bao rang 13i tran khong xay ra. Su quyét dinh ding céc ngat
hodc hoi vong dé xuat nhap déu phai dugc can nhic chi timg tmg dung cu thé,




diéu nay dwa vao cac yéu té nhu do phuc tap cua phan ctng, phin mém va cac
uu tién cia nhi€ém vy hé thong.
Tom lai:

* P6i voi Teletype vi yéu cau truyén khong cao lam, hon nira may
Teletype khong thé nao phat di hodc thu nhan cac Parity bit hodc kiém tra céac
bit nay dugc, nén ta khong Set cac bit parity.

* Nhu d4 néu o phén trude, vi Teletype c6 mot su bét tay phan cting. Dé
lam cdng viéc nay ta chon:

- DSR (Data Set Ready): dung d& nhan biét tin hi¢u két ndi goi dén tir
may Teletype tirc 1a khi dién ap duong thu cua mach tir +60V (logic 0) chuyén
thanh -60V (logic 1) thi DSR sg chi thi.

- DTR (Data Terminal Ready): sau khi nhan dugc tin hiéu két ndi, ding
DTR dé xuat ra duong phat ciia mach tir logic 0 — logic 1 dé goi dén doi
phuong hoan thanh cong viéc bét tay phan ctng.



CHUONG V: GIOI THIEU VE NGAT CUA MAY VI TiNH

I. Cac loai ngit ctia mot may vi tinh PC:

Ngudi ta chia ngat thanh hai loai : Ngat cimg va ngat mém.

1. Ngit cing :

Con goi 1a ngit ngodi vi do nguyén nhan bén ngoai. Vi xir 1y c6 cac 16i
vao danh cho ngat ngodi. Khi c6 tin hiéu vao céc 16i ndy, vi xir 1y dang thuc
hién 1énh cua chuong trinh s€ bi dirng.

* Ngat NMI (Non Maskable Interrupt - Ngit khong che dworc)

Khi c6 ngat ndy, vi xtr 1y dimg chuong trinh sau lénh dang thuc hién,
thanh ghi chi thi 1énh va thanh ghi chi thi Flag dugc luu giir, hai bit IF (Interrup
Flag) va TF (Trap Flag) bi x6a vé 0 dé cam ngét ngodi tiép theo va khong co
bdy. Muén cho phep hay khong cho phep ngat nay xay ra, chiing ta dung mot
Trigo dé mac 16i vao ngat trude khi dua vao ngit trudce khi dua vao 16i vao ngat
NMI.

* Ngiit INMR:

- Ngit nay duoc cho phép (ghi IF = 1) hay cdm ngat (IF = 0) vao thanh
ghi Flag.

- Puoc x6a vé 0 boi 1énh CLI (Clear Interrup).

- Puoc xac 1ap 1én 1 boi 1énh STIL

- Thuong duoc ndi voi 16i ra yéu cau ngat cia vi mach xir Iy wu tién ngit
(8214, 8159).

* Ngit Reset:

Pay thuc su khong phai 14 ngat, chi tuong tmg vdi viée treo chwong trinh
tam thoi. Kh i ¢6 tin hiéu tir ngodi vao 16i vao Reset hay c6 lénh Reset cia
chuong trinh, tit ca cac thanh ghi cua vi xir Iy bi x6a vé khong, trir thanh ghi
doan (CS) duoc nap dia chi dau tién cua chuong trinh ty kiém tra Port.

2. Ngit mém: (Hay ngit bén trong do Iénh ciia chwong trinh)

Do vi xir Iy gap cac lénh gy ra ngat hodc tinh huéng dic biét khi thyuc
hién 1énh (ngit logic va ngat cta hé diéu hanh).

- Ngat do Iénh : D6 1a ngat khi thyc hién cac 1énh CALL, HLT, INT.

- Ngét logic hay cac ngoai trir : xdy ra khi gip céc tinh huéng dic biét sau

+ Chia mot s6 cho 0 (vecto 0).

+ Vuot qua ndi dung thanh ghi hay b nhé (vecto 4).

+ Thyc hién tirmg budc (vecto 1).

+ Piém dimg chuong trinh do nguoi st dung dinh hudng (vecto
3).

- Ngit cta hé diéu hanh: D6 1a cac ngat do hé diéu hanh quy dinh dé phuc

vu trao doi tin cua cac thiét bi ngoai nhu INT 10, INT 16, INT 21 . ..
I1. Thi tuc xir Iy ngit ciia chwong trinh:

Khi c6 mot tin hiéu yéu cau ngat chuong trinh dua vao chan yéu cau ngat
(INTR), qua trinh ngat chuong trinh dugc dién ra nhu sau:



- Lyu gitr tin vé trang thai cua vi xu 1y lac co tin hi¢u yéu ciu ngat va noi
chuong trinh chinh bi gian doan.

- Vi xtr Iy goi tin hiéu xac nhan hay cho phép ngit - INTA va doc vecto
ngat.

- Chuyén sang chuong trinh con phuc vu ngit.

- Tré vé chd chuong trinh chinh bi ngat va tiép tuc thuc hién chwong trinh
do.

1. Lwru giir tin vé chd bi ngit chwong trinh:

O cudi mdi chuong trinh Iénh, VXL kiém tra xem c6 y&u cau ngat nao goi
dén hay khong. Néu co yéu cau, VXL tién hanh luu trir tin vé noi bi ngat
chuong trinh. qua trinh lyu giir tin tién hanh theo cac budc sau:

- Giam con tré ngin xép.

- Cam 16i vao ngat INTR bang cach xo6a bit IF ¢ thanh ghi co.

- X0a bit c& by trong thanh ghi co.

- Giam SP di 2 va nap ndi dung cta thanh ghi mang 1énh hién hanh vao
mang nhé ngan xép c6 dia chi trén.

- Giam SP di 2 va nap ndi dung thanh ghi con tré Iénh hi¢n hanh vao bo
nhé ngin xép co dia chi trén.

2. Géi tin hi¢u cho phép ngit va doc vec to ngit:

Sau khi d luu trit tin vé vi tri bi ngat ctia chuong trinh chinh, VXL gai tin
hi¢u xac nhan nga‘it INTA (Interrup Acknowlege) cho khoi ghép ndi cua thiét bi
ngoai. Tuy CaCh t6 chirc ngat va tao vecto ngat VXL st dung tin hiéu nay dé
doc vecto ngit twong (mg ctia khdi ghép no6i vao thanh ghi chira A. VXL doc
noi dung cua 6 nhd co6 dia chi la vecto ngat dé biét dugc dia chi dau tién cua
chuong trinh con phuc vu ngit.

3. Thure hién chwong trinh con phuc vu ngit:

D6 1a chuong trinh ma dia chi ciia 1énh dau tién nam trong 6 nhd c6 dia
chi 1a vecto ngat. Két thiic chwong trinh con nay, c6 lénh tré vé dé VXL tiép
tuc thuc hién chuong trinh chinh.

4. Thue hién chwong trinh chinh:

Sau khi gap 1énh tré vé, VXL tién hanh doc va hdi phuc céc tin cia VXL
lic bi ngat chwong trinh d& ghi nhd & chd ngat chuong trinh. Qua trinh doc ra
nay xay ra nguoc lai vai qua trinh ghi vao va noi dung:

- Thanh ghi con tro 1énh tré vé d6 doi cua dia chi 1énh tiép theo cta
chuong trinh chinh bi ngit trong mang nhé 1énh.

- Thanh ghi mang 1énh vé dia chi doan dau tién ciia ving nhé danh cho
chuong trinh chinh bi ngat.

- Thanh ghi Flag ltc bi ngat chuong trinh.

I11. Gi6i thiéu vé cach sir dung IRQ,:

IRQ, 1 mot trong nhitng dudng ngat cing clia may tinh. Trong may
IBM_PC c¢6 8 duong ngat cung va may ting IBM PC_AT c6 16 duong ngat
cing, dugc mo ta nhu sau:

| IRQ | Thiét b |




Ngat khong che
Ngat thoi gian
Ngat ban phim
Du trir

COM2

COoM1

Dia cling

Dia mém

LPT1

\ICDU'IAOOI\JHOZ

Nhiig duong ngit nay khong ndi duoc truc tiép téi chip CPU, nhung
dugc théng qua chip xir 1y ngit 1a PIC_8259A (Programmable Interrupt
Controller). Trong may IBM PC_AT c6 hai by diéu khién ndy. N6 c6 nhiing
mic uu tién cho cac nhat dé tranh trinh trang 16n xon xay ra khi nhiéu ngat dén
khdng theo mot trat ty nao ca. Cac mirc wu tién nay trong may IBM PC duoc
chi dinh ¢ cao nhat 12 IRQ, va thip nhét 1a IRQ;. Néu nhiéu thiét bi déu yéu
cau su chil y bang cach nang cac duong ngit ctia né 1én, bo diéu khién ngit s&
¢ nhiéu ngd vao & muc cao thi nd s& goi ching dén CPU véi trat ty ciia muc
do uu tién.

Trong PIC c6 mét thanh ghi cho phép ngat tu thiét bi g(n dén. Mic nhién,
IRQ, va IRQ; l1a khdng cho phép. Vi vay, néu muén ding ngat cho viéc lién lac
thong tin thi phai chi thi cho PIC cho phép cac dudng ngat twong ung. Pay 1a
coéng viéc doc thanh ghi bang lénh IN véi dia chi cong 1a 21H va Set Off bit
twong tng (bit 4 cho IRQ; va bit 5 cho IRQ,4) va OUT tro lai gia tri ra Port
21H. Nhu vay thi PIC méi cong thém cac ngat cia UART va cho n6 goi ngat
toi.

Khi PIC nhan dugc mot ngit, néu ngit d6 1a cho phép va khéng c6 mot
ngét nao khéc goi dén nita, n6 sé dua muc dién dp duong 1én duong ngat do
den CPU. Khi d6 CPU s& cong nhan ngat, nghia 13 tra mot tin hiéu vé PIC yeu
cau PIC chi thi xem ngat nao vira méi xay ra. Lic d6 PIC s€ goi mot con s6
(thong qua Data Bus) den CPU (la con s6 IRQ + con s6 8). Noi cach khac, d6i
v6i IRQ, N6 gdi con s6 12 (OCh) dbi véi IRQ; n6 gol con sd 11 (08h), luc nay
CPU s& thyc hién cac phin muyc twong tmg 1 cit dia chi chuong trinh hién
hanh vao ving Stack va thuc hién 1énh Call Far dén bd nh¢ dugc tro boi vecto
ngat ctia ngat trong bang vecto ngit. Vi Vay, voi ngat IRQ, goi t6i viec CPU
thyc hién ciing gidng nhu INT 0Ch ctia phan mém.

Néu ban khéng muén CPU bi phan chia khi ¢6 nhiéu ngat, boi vi nd can
thiép vao mot s6 cong viée xau lam khdng thé ngat duoc, ta co thé chi thi dén
né khong quan tim dén cai ngit d6 bang lénh STI. Két qua cta lénh nay 13
chuyéi do6i trang thai co IF trong CPU.

Viéc Set co IF khong lam thay doi bat cir cai gi trong PIC ma nd van goi
mot tin hidu ngat dudong diy dén CPU khi nd nhan duoc mot ngat trong nhiing
ngat duong day. Ngat dudng day s& treo 18n murc cao va CPU c6 thé nhén ra
dugc nguyén nhan cua ngit va thuc hién 1énh STI mét 1an nifa.



Nhiing ngat khac gdi dén khong nhat thiét s& mat di. Nhiing thiét bi giir
duong IRQ cua chung ¢ muc cao va PIC hiéu nhirng thiét bi d6 dang can sy chu
y. NO s€ chap nhén goi cac ngat trong thir tu wu ti€n cia chung.

Céc ngit co the bj treo, nhu viy két qua 1a mat thong tin tir khi thiét bj
khdng tao ra dugc ngat thir hai cho téi khi ky tu thir nhat vira dugc cong nhan.

C6 hai ly do tai sao ngat tir thiét bi khong duge CPU chii ¥ ngay 14p tic.
Thir nhat 1a [10 bi xung dot vdi cac thiét bi khac c6 mirc wu tién cao hon hoac
€O nhitng ngat dang bi treo. Tuy vdy dung phuong phap ngat thuong nhanh hon
S0 v&i phuong phap hoi vong.

Trong chwong trinh xir Iy ngit phan mém phai tra 15i ngat dén PIC bang
cach goi gia tri 20h ra port 20h. Neu viéc nay khong duge thyc hién PIC s&
khong goi thém mot ngat nao nira dén CPU.

IV. Sir dung ngit cia ROM_BIOS:

ROM_BIOS cung cap 4 ham xir Iy truyén thong tuan ty ma chlng ta c6
thé truy xuat chiing qua ngat 14h.

Dé sir dung ngat nay, ta dic g1a tritr O - 3 trong thanh ghl AH dé xéac dinh
ham nao s& dugc sir dung va dat so thir tu cong can truy xuat vao thanh ghi
DX.

S6 thir tw cong =0 : COM1
S6 thir tu cong = 1 : COM2
O murc do chuong trinh, ta c6 thé chon mot khdi ghép ndi ndi tiép bang
cach gan mé tuong ung vao thanh ghi DX véi gia tri:
- 00h cho COM1
- 01h cho COM2
- 02h cho COM3
- 03h cho COM4
Céac ham ciia ngat 14h nhw sau:
1. Ham s6 0 (Phuc vu 00h)

Khai phat khbi ghép ndi ndi tiép, tao tham sd cho cong ndi tiép:

*Vao:

AH=0

AL = Tham s truyén

DX = S6 thi tw cong ndi tiép

*Ra:

AX = Trang thai dudng day truyén va Modem.

Phuc vu 00h 4n dinh nhiing thong s6 khac nhau cua khdi ghép ndi ndi
tiép ciing nhu RS 232. D6 1a cac thong so:

- S6 BAUD : Tire tdc d6 trao doi tin.

- Tinh chén 18.

- S bit dimg.

- Kich thuéc ky tu hay sb bit tin ni tiép. nhitng thong sé nay duogc to
hop trong ma 8 bit, dugc dat vao thanh ghi AL, theo thir ty cac bit nhu hinh sau



D7| Dg| Ds|Ds| D3| Dz Di| Do

| L l Ll’l
v v
Baud Parity Stop bit Word

Gid tri tra ra trong AX xem ham s6 3:

- D;, Dg, Ds ma ctia van toc (tinh béng Baud).

- D4, D3 ma cua tinh chan 1é.

- D, mé cua bit dung.

- Dy, Dy ma cua cac kich thude ky tu.
Cac ma trén theo cac bang sau:

D, D¢ Ds Van tdc (bps)
0 0 0 110
0 0 1 150
0 1 0 300
0 1 1 600
1 0 0 1200
1 0 1 2400
1 1 0 4800

D, Ds Tinh chan 1é

0 0 Khéng co

0 1 Tinh chan 1&

1 0 Khéng co

1 1 Tinh chan

D, S bit dimng

0 Mot bit dung
1 Hai bit ding

D, D; Kich thudc ky tu
0 0 Khéng dung

0 1 Khéng dung

1 0 7 bit

1 1 8 bit

2. Ham $6 1 (Phuc vu 01h)
Ham nay goi mot ky tu dén cong duoc chi dinh.
*Vao:
AH = 01h
AL = Ky ty goi
DX = S6 thi tw cong ndi tiép
*Ra:
AH = Trang thai dudng truyén



AL = Trang thai Modem
* Goi INT 14h
Néu c6 16i xdy ra, bit D; s& duoc bat 1én 1, c4c bit con lai chi noi dung 13i
theo mo ta sau day:
Bit D; : Ldi Overrun
Bit D, : Ldi Parity
Bit D3 : L&i Framing
Bit D, : Mot Break da xay ra
Bit Ds : THR rong
Bit Dg : THR va Transmitter Shift Register rong
Bit D; : Qué thoi gian
Chay:
Ky tu s& khong goi dén khi duong tin hiéu bét tay (Handshaking Line) &
trang thai cao.
3. Ham s6 2 : (Phuc vu 02h)
Nhan mét ky tu tir cong chi dinh:
*Vao :
AH =02h
DX = S6 thi tw cong ndi tiép
*Ra.
AL = Ky tu nhan
AH = Ma trang thai
* Goi INT 14h

Chay:

Ham nay s& chd mot ky tu tir cong cho dén khi nhan dugc hodc qua thoi
han chd. Néu khong c6 ky tu ndo dugc nhan hoic viéc nhan co 18i thi bit D,
cua AH 1én 1.

4. Ham so0 3 (Phyc vu 03h)
Lay trang thai clia cong ndi tiép.
Ham nay tra ra thong tin cu thé va trang thai cia Modem va trang thai cua
dudng truyén cua cong chi dinh.
*Vao :
AH =03h
DX = S6 thir tw ctia cong ndi tiép
*Ra:
AH = Trang thai dudng truyén
AL = Trang thai Modem
* Goi INT 14h.
Két qua ciia chuong trinh 14 :
- Trang thai cua duong day dugc dat trong thanh ghi AH, c6 céc bit nhu
hinh dudi.
- Trang thai cia Modem dugc dat trong thanh ghi AL.



AH

Dy

De

Ds

D4

Ds

D>

D,

Do

L&i qua thoi gian [«

THR va TSR réng

4

THR réng

4

Y

D@ liéu s&n sang

L&i Overrun

Léi Parity

Phat hién Break

AL

Dy

De

Ds

D4

Ds

D>

D,

Do

Ngwoc véi bit

Ngwoc véi bit [«

Ngwoc véi bit [«

L&i Framing

CTS thay dbi

A

DSR thay ddi

RI thay dbi

Ngwoc véi bit

4

CD thay dbi




Bit Y nghia

D, Vuot qua do tré
0 = khong c6 sai s6
1 = ¢6 sai s6
Ds Thanh ghi dich chuyén

0 = thanh ghi ban

1 = thanh ghi ri

Ds Thanh ghi doi

0 = thanh ghi ban

1 = thanh ghi ri

D, Ngit boi tin hiéu Break
0 = khong biét

1 = c6 tin hiéu Break

D, Giao thuc
0 = khong co 16i
1=c6 16i

D, Tinh chan I¢
0 = khong co 16i
1=c6 16i

D, Sé ligu
0 = khéng c6 tran
1=cotran

Do S6 liéu 4 sin sang

0 = khong c6 s6 liéu sin sang
1 =56 liéu san sang




PHAN B
THIET KE PHAN CUNG

I. So' d6 khoi:

KHOI Y KHOI
GIAO iV GIAO ||
PC |[¢——p G2 " PC
TIEP L TIEP
NGUON NGUON
CUNG CAP CUNG CAP

IL. So' d6 nguyén Iy : (Xem so do)

I11. Nguyén Iy hoat dong:

Binh thuong dong dién qua duong day thu va phat cia may Teletype la
20mA (muc dién ap 1a mirc 0 tirc -12%). Khi may A mudn phat , DTR dugc bat
lén 1 (+12¥) — ngd ra 7432 ¢ muc logic 1 — qua IC 74125 dé nang dong kich
T,OK séng va Q; din bdo hoda — cuc C cia Q; xem nhu ndi mass (Vceqr =
0,2") — Diode ctia U; dan — BJT trong U; nay dan b&o hoa — cuc C cua BJT
nay duoc nbi mass — ngd ra cia U; & muc logic 1 (+12Y) — Q, dan — mot
dong dién di tr +60V qua Cce ctia Q, — led ctia Ug — Led cua Uj; — mass cua
ngudn 60", Lic nay Qs tit — Led cua Usg tit, Led cua Uy tit — hai BJT trong
Ug va Uy khdng dan — ngd ra cta 7486 & mirc logic 1 (+5%) — ngd vao may
tinh CTS va Rl ¢ mirc logic 0 (-12") va lic nay dudng thu DSR cta may B &
mure logic 1 (+12Y).

Khi may B nhan dugc tin hi¢u DSR nay, nd s€ 1ap tuc goi tra tin hiu tra
16i cling bang cach Set duong phat DTR 1én mirc logicl — dudng thu DSR cua
may A s& nhan dugc muc logic 1. Luc ndy coi nhu hai may da duoc bét tay va
san sang truyén dir lidu.

Khi may A phat cho may B thi mot chudi xung s& duoc dua qua ngd ra
T,D cua may A dé dén ngd vao R,D ctia may B va Iic nay mirc logic ciia R,D
ciia may B s€ nhip theo mirc nhip cua may A va duge géi vao may tinh. Ngugc
lai, khi may B phat cho may A thi mic logic & RyD clia may A ciing s€ nhip
theo murc nhip ciia may B.

Gia sir khi duong truyén ho mach , thi céc Led cua Ug , Ug , Uy, Upy
khong din — cac BJT cua Ug ,Ug , Uyg , Uy, tat — ngd ra ciia 7486 ¢ mirc 0 ,
luc nay Led TxOPEN va RyOPEN sang — ngb vao may tinh CTS va Rl duogc
tac dong & mirc 1 (+12") — may tinh bao duong truyén hd mach .




V. Tinh toan cac linh Kién trong mach:

Vi cac ngd vao_ra ciia cong COM may tinh ¢ mic dién ap +12" nén ta
phai chuyén d6i muc dién ap +12" - 0+ 5)" va ngugc lai tir 0+ 5)" — +12"
dé dap g cac ngd vao_ra cua IC s va céc linh kién khac. Pé dam bao kha
nang chuyén do6i dién ap dugc chinh xéac, don gian ta chon IC chuyén doi dén
4p 1a 1C 1488 ( chuyén doi tir (0 + 5)" — +12") va IC 1489 (chuyén d6i tir
+12" — (0 + 5)"). Vi 1488 va 1489 la hai IC dugc tich hop, chuyén dung va
kha ning chuyén do6i dién ap chinh xac hon céc loai Op_Am va cé4c linh kién
roi khac.

Pé dam bao an toan cho may tinh ddng thoi tranh giy su c¢d duong
truyén ddi véi may tinh ta dung Opto cach ly dién ap 4N35. Opto 4N35 12 loai
Opto don duge ding trong mach 1a vi kha nang it bi nhiéu ddi v6i cac linh kién
(chang han nhu cac IC sd, céac led ... ) so véi Opto doi.

- Vi dong thu_phat cia may Teletype dugc qui dinh & mic 20mA nén
chon dong qua led la:

Iled = ICQ =20 mA
Vee - Vees - Vieo 5-0,2-1,2
~ R, = —— =1800
I ep 20 mA

— ChonR; =220 Q
Pé Q, dan bao hoa chon B = (1/3 + 1/4) Bmax
Thong thuong chon 3 = 30
lg=Ic/p =20/30=0,6 mA
Transitor Q, dan thi Vge = 0,7 v
VCC-VBE 5- 0,7
=7 KQ

Reo11 =
Is 0.6 mA
— chon Ry =6,8 KQ
Dé BIT giao hoan tét do anh huéng dong ri Iego ta chon Rs = (3,3 + 10)
KQ.
— chon R3 =10 KQ
Tuong tu d6i véi cac BIT Q,, Q3, Q. tachon:
R8:R9:R19:10KQ
Vi cac BJT cua Opto chi hoat dong & ché do ngit dan nén chon
dong cuc C la:
lc=1mA
R5:VCC/IC =5/1ImA=5KQ
— Chon Rs = 6,8 KQ
Tuong tu ddi vai cac BIT cua céc Opto Ug, Ug, Uyp ,Uy; ta cling
chon dong:
Ic=1mA - ChOIl Ry =Ry1 =Ris =Ry5 = 6,8 KQ
Vicéac Ry, Riz, Rig, Ry7 1a cac dién tré han dong cho LED nén
ta chon bang 330Q



- ChOIl R2 = R]_z = R15 = R17 = 330Q2
Vi dong thu_phat 12 20mA va diéu kién dé BJT 6n dinh diém
lam viéc 1a:
VCE:Vccl2:60/2:30V
Vece - Vee - 2Viep 60-30-2(12)
- R13 — =
=1,37 KQ

lc 20 mA
- ChOIl Rz = 1,5 KQ
—=P=Ry.1°=15.(0,02)°=0,6w
= ChonP=1w.



P . XAY DUNG PHAN MEM
L Lufi g ART

Khai tao cdng

oYl W]

Thu di liéu >

budng Théng bao duwong R

truyén hé

marh

truyén hé mach

éu cau phat Yéu cau Phat
dir liéu phat tryc tryee tiép
Théng béo Phat file

may ban

C6 nhan
ESC



LUU M BAT TAY PHAT
START

Bat DT

RI1én 1

Boc thanh ghi trang thai

DSR=1

Y

Delay

'50 ms

Boc thanh ghi trang thai

DSR=1

Y

Db chubng

Thu di liéu

Reset DTR vé 0

Phat h

6 hiéu

Retu

il

Retu

mao

END




UGEPARAAN BAT TAY THU

A\

Boc thanh ghi trang thai

DSR = IN_N

Y

Delay'50 ms

Boc thanh ghi trang thai

DSR=1 N

Y

BatDTR 1én 1

:

Db chudng

Set DTRVé 0

Phat ho hiéu

Thu dir liéu

Return 1

Retu

mo

END




LUU PO HAM PHAT TRUC TIEP

»

Boc ky tw tir ban

Pébi sang chiy

1

In [én man hinh

Y
In ky tw 1én In ky tw 1é€n In ky tw 1én Ga&i di ma
man hinh man hinh man hinh 1FH
Il Il I E—
Goi di ma Goi di ma Dateo
08 H 04 H ang =
Goi di_ mé 1B Tra bang chiv
-
bat co bang = -
H‘ Gai ky tw ra
Tra bang sb cong COM
l 2
G@&i ky tw ra cong COM
A4 A4
oc ky tw tir ba N

phim la ESC

Gé&i dima 02 H




LUU DO HAM PHAT FILE

M& file can phat

Théng bao m&

duwoc file

Pébi sang chiy

l

In [én man hinh

Y
In ky tw 1én In ky tw 1én In ky tw [&n G&i di ma
man hinh man hinh man hinh 1FH
. ——
Goi di ma Goi di ma Dat co
08 H 04 H bang =0
Goi di_ mé 1B Tra bang chiv
+
bat co bang = v
H‘ Gai ky tw ra
Tra bang sb cong COM
i 2
G@i ky ty ra cong COM

oc ky tw tor fi

la EOF




|

Boéng file da mé&

Gé&i dima 02 H

Return O

Return 1

END




Sang dong moi
ve dau dong

batco bang=1

Tra bang chir

Tra bang s

|

|

In ky tw 1én man
hinh

In ky tw 1én man
hinh




II. Chuong trinh:

#include<dos.h>
#include<graphics.h>
#include<stdlib.h>
#include<conio.h>
#include<stdio.h>
#include<ctype.h>
#include<time.h>
#include<c:\bc\bin\serial.h>
#ifndef TRUE
#define FALSE 0
#define ESC 27
#endif TRUE
void main(void)
{
int k=0;//,mh=0,mode=0;
char ky_tu;
void init(void);
int bat_tay thu(void);
int bat_tay phat(void);
int kiem_tra_RI(void);
void phat_truc_tiep(void);
void thu_du_lieu(void);
void phat_file(void);
void de_lay(int);
void demo(void);
/I initgraph(&mh,&mode,"c:\\bc\\bgi");
/I demo();
init();
printf("\n\n\n\t\t\t\tBam phim bat ky\r");
getch();
do
{
if((bat_tay_thu())==1) { thu_du_lieu(); }
if(kiem_tra_RI()==0)
{ clrscr();
printf("\n\n\"\DUONG THU_PHAT HO MACH\r");
printf("\n\n\n nhan ESC : thoat.");de_lay(100);goto tiep;

¥

clrscr();
printf("\t\t\t nhan ESC : thoat. Nhan P: phat \n"); de_lay(100);
tiep:
if(IE)bhit())
{
ky_tu=getch();
if((ky_Eu:‘P‘) | (ky_tu=="p))



if(bat_tay phat()==0){clrscr();printf("\n\t\t\t\t May ban
I");de_lay(100);}
else
{ printf("\n\r\t\tphat FILE nhan F ,phat truc tiep nhan T");
k=(int)getch();
switch(k)
{case 116: { phat_truc_tiep(); break; } //nhan T
case 102: { phat_file(); break; } //nhan F
}H/end switch
Y/ else
Y/ endifkytu=p
} /1 end kbhit()
}/ end do_while
while((int)ky_tu!=ESC);
}H/end main

[*==== ——— - —————————————————————————=———=

/linit-- khoi tao cong noi tiep

void init(void)

{

disable();

/Icho phep ngat nhan ky tu

outportb((int)&COM -> interrupt_enable,l_CHAR_IN);
/Ixac dinh kieu truyen va cai toc do truyen
outportb((int)&COM -> format,F BAUD_LATCH|\
F_NO_BREAKIF_PARITY_NONE|F_STOP2|F_DATAD5);
/ltoc do truyen byte thap

outportb((int)&COM -> baud_|,SPEED & OxFF);
/ltoc do truyen byte cao

outportb((int)&COM -> baud_h,SPEED >> 8);

/ltra lai truyen thu binh thuong

outportb((int)&COM -> format,F NORMAL|\
F_NO_BREAKIF_PARITY_NONE|F_STOP2|F_DATAD5);
outportb((int)&COM -> out_control,O_OUT1|\
O_OUT2|O_RTS|O_ODTR);

//doc thanh ghi dau vao de xoa co du lieu cua no
/Ixoa thanh ghi dem thu

(void)inportb((int)&COM -> data);

/Ixoa thanh ghi cho phep ngat
(void)inportb((int)&COM -> interrupt_enable);
/Ixoa ngat thanh ghi luu giu phan phat rong
(void)inportb((int)&COM -> interrupt_id);

/Ixoa thanh ghi trang thai duong day
(void)inportb((int)&COM -> status);

/Ixoa thanh ghi trang thai modem
(void)inportb((int)&COM -> i_status);

/ftra loi ngat

outportb(0x20,0x20);//xo0a ngat

enable();



H/end init

[*==== ===

// 'ham bat tay phan cung
int bat_tay thu(void)
{
void de_lay(int);
void do_chuong(void);
void phat_ho_hieu(void);
void thu_du_lieu(void);
int DSR =0;
DSR = inportb((int)&COM -> i_status);
if(DSR & I_DSR!=1) return(0);
else

de_lay(50);
DSR = inportb((int)&COM -> i_status);

if(DSR & |_DSR)
{
outportb((int)&COM -> out_control,O0_DTR);de_lay(2);
do_chuong();
outportb((int)&COM -> out_control,0_0DTR);de_lay(2);
phat_ho_hieu();
1 outportb((int)&COM -> data, 0x00);
thu_du_lieu();
return(l) ;
}
else return(0);
}/end bat_tay thu
/*:::: === ::::::::::::::::::::::::::::::::::::::*/
int bat_tay phat(void)
{ void de_lay(int);
void do_chuong(void);
void phat_ho_hieu(void);
void thu_du_lieu(void);
int dem = 5,DSR=0,ch;
while(dem !=0)
{
outportb((int)&COM -> out_control, O_DTR); de_lay(100);
DSR=inportb((int)&COM -> i_status);
if(DSR&I_DSR)
{

de_lay(50);
DSR=inportb((int)&COM -> i_status);
if(DSR&I_DSR)

do_chuong();



thu_du_lieu();
outportb((int)&COM -> out_control,0_ODTR);
phat_ho_hieu();

1 outportb((int)&COM -> data, 0x00);
return(1);
}
else return(0);
}

dem--;

}/end while

return(0);

}/end bat_tay_phat

[*==== ————— - ————————————————————————————=———=

//ham phat truc tiep
void phat_truc_tiep(void)
{ void de_lay(int);
char ch;
int ch1=0,*p1,*p2,co_bang2=0;
int bang_chu2[] =
{

0x03,0x19,0x0E,0x09,0x01,
0x0D,0x1A,0x14,0x06,0x0B,
0x0F,0x12,0x1C,0x0C,0x18,
0x16,0x17,0x0A,0x05,0x10,
0x07,0x1E,0x13,0x1D,0x15,
0x11,0x04,0x04,0x04,0x04,
0x04,0x04

int bang_so2[] =

0x0D,0x11,0x14,0x09,0x16,
0x1A,0x04,0x1F,0x12,0x04,
0x04,0x0C,0x03,0x1C,0x1D,
0x16,0x17,0x13,0x01,0x0A,
0x10,0x15,0x07,0x06,0x18,
0x0E,Ox1E,0x04,0x0F,0x04,
0x19,0x04
¥

pl = bang_chu2; p2 = bang_so2;

clrscr();

do

{

ch = getch();

if((int)ch==32) { outportb((int)&COM -> data,0x04);printf(*%c",ch);}

if((int)ch == 13) { outportb((int)&COM -> data,0x08);printf(*\n\r"); }

if((int)ch>=33 && (int)ch<=64)

{



if(co_bang2==0){outportb((int)&COM-
>data,0x1B);de_lay(10);co_bang2=1;}
printf(%c",ch);
chl = (int)ch - 33; outportb((int)&COM -> data, p2[chl]);de_lay(2);
}
if((int)ch>=97 && (int)ch<=122) ch =toupper(ch);
if((int) ch>=65 && (int)ch<=90)
{
printf(*%c",ch);
if(co_bang2==1){outportb((int) &COM ->
data,0x1F);de_lay(10);co_bang2=0;}
chl=(int)ch - 65; outportb((int)&COM -> data, p1[chl]);

¥
} //end do while
while(ch I=ESC);
outportb((int)&COM -> data,0x02);de_lay(10);
return;
}/end phat_truc_tiep

void phat_file(void)

{

void de_lay(int);

int c,chl,*pl,*p2,co_bang2=0;

char t1[14];

FILE *f1;

int bang_chu2[] =
{
0x03,0x19,0x0E,0x09,0x01,0x0D,
0x1A,0x14,0x06,0x0B,0x0F,0x12,
0x1C,0x0C,0x18,0x16,0x17,0x0A,
0x05,0x10,0x07,0x1E,0x13,0x1D,
0x15,0x11,0x04,0x04,0x04,0x04,
0x04,0x04
¥

int bang_so2[] =
{
0x0D,0x11,0x14,0x09,0x16,0x1A,
0x04,0x0F,0x12,0x04,0x04,0x0C,
0x03,0x1C,0x1D,0x16,0x17,0x13,
0x01,0x0A,0x10,0x15,0x07,0x06,
0x18,0x0E,0x1E,0x04,0x0F,0x04,
0x19,0x04
¥

pl=bang_chu2; p2=bang_so2;

clrscr();

printf(*\n vao ten tep can phat : "); gets(tl);

fl=fopen(t1,"rt");



if(fLl==NULL) { printf("\n KHONG MO DUOC TEP %s ",t1); de_lay(100); goto
thien; }
do
{
c=(int)fgetc(f1);
if(c==32) {printf("%c",c);outportb((int)&COM -> data,0x04);de_lay(2);}
if(c==10) {printf("\n\r");outportb((int) &COM -> data,0x08);de_lay(2);}
if(c >= 33 && ¢ <= 64)

printf("%c",c);
if(co_bang2==0) {outportb((int)&COM ->
data,0x1B);de_lay(10);co_bang2=1;}
chl=c-33;outportb((int)&COM -> data,p2[chl]);de_lay(2);
¥
if(c >= 97 && ¢ <=122) c = toupper(c);
if(c >= 65 && ¢ <= 90)
{
printf("%c",c);
if(co_bang2==1){outportb((int)&COM -> data,0x1F);de_lay(10);
co_bang2=0;}
chl = ¢ - 65;outportb((int)&COM -> data, p1[chl]);de_lay(2);
¥
de_lay(10);
}//end do
while(c!=EOF);
thien: fclose(f1);
outportb((int)&COM -> data,0x02);de_lay(10);
return;
} /1 end phat file

/*:::: === ::::::::::::::::::::::::::::::::::::*/
unsigned long int tg_100(void)

{

static struct time ti;

unsigned long int t;

gettime(&ti);

t =((ti.ti_hour*60+ti.ti_min)*60+ti.ti_sec)*100+ti.ti_hund;

return t;

¥

/*:::: === :::::::::::::::::::::::::::::::::::::*/
//Ham thu du lieu
void thu_du_lieu(void)

{

int co_bang=0,ch=0,status=0;

char chu;

char bang_chu[] = {'','E",10,'A"}" 'S,
''U',13,'D','R",J,
'N,'F','C",'K",'T",'Z',



L,W,'HYPLQY,
'0,'B,'G \'M,'X,
V4,0
char bang_so[] = {'','3,10," """,
'8','7',13,'$",'4"" ",
LUEECS
)2 '#,'6','0','T",
9,7&',""\.\,
PR
char *pl,*p2;
pl = bang_chu;
p2 = bang_so;
clrscr();
I fprintf(stdprn,™\n\r");
do
{

status=inportb((int)&COM -> status);

if((status & S_RxRDY) !=0)

{
ch =inportb((int)&COM -> data);
if(ch==0x02) return;
if(ch== 0x1F){ co_bang = 0;goto tiep;}
if(ch==0x1B){ co_bang = 1;goto tiep;}
if(ch== 0x08)

{
printf("\n\r");
1 fprintf(stdprn,” \n\r *);
goto tiep;
}

if(co_bang==0)

{
printf("%c",p1[ch]);
1 fprintf(stdprn,"%c",p1[ch]);
}

else

{
printf("%c",p2[ch]);
1 fprintf(stdprn,"%c",(int)p2[ch]);
}
Hlend if((status & S_RxRDY) 1= 0)
tiep:
} while(ch!=0x02);//end while
return;
} //end thu du lieu

[*==== —————————————————————————————————————=——=—=

void demo(void)
{setbkcolor(BLUE);
setcolor(WHITE);



settextstyle(1,0,4);

settextjustify(0,0);

outtextxy(20,50,"TRUONG DAI HOC SU PHAM KY THUAT TP HCM *);
settextstyle(1,0,2);

settextjustify(0,0);

outtextxy(20,130,"LUAN VAN TOT NGHIEP : MAY TINH GIAO TIEP

TELETYPE");

PHAM

[*====
void
{inti;

¥

[*====
void do

{

¥

[*====
void ph
{

settextstyle(1,0,2);

settextjustify(0,0);

outtextxy(20,170,"SINH VIEN THUC HIEN : TRUONG VIET NAM -
HUNG PHONG ");

settextstyle(1,0,2);

settextjustify(0,0);

outtextxy(20,210,"GIAO VIEN HUONG DAN : QUACH THANH HAI");
settextstyle(1,0,2);

settextjustify(0,0);

outtextxy(20,250,"NIEN KHOA : 1995 2000 ");

getch();

closegraph();

}

de_lay(int n)

unsigned long int t1,t2;
unsigned long int tg_100(void);
t1 =tg_100();

while(1)

{t2 = tg_100();

if(t2-t1>n) break;

}

return;

=== ::::::::::::::::::::::::::::::::::::*/

_chuong(void)
inti;
for(i=0;i<3;++i){ sound(825);de_lay(100);nosound();de_lay(100);}
return;

at_ho_hieu(void)

void de_lay(int);

int c,chl,*pl,*p2,co_bang2=0;
FILE *f1,

int bang_chu2[] =



{
0x03,0x19,0x0E,0x09,0x01,0x0D,

0x1A,0x14,0x06,0x0B,0x0F,0x12,
0x1C,0x0C,0x18,0x16,0x17,0x0A,
0x05,0x10,0x07,0x1E,0x13,0x1D,
0x15,0x11,0x04,0x04,0x04,0x04,
0x04,0x04
¥

int bang_so2[] =

0x0D,0x11,0x14,0x09,0x16,0x1A,
0x04,0x0F,0x12,0x04,0x04,0x0C,
0x03,0x1C,0x1D,0x16,0x17,0x13,
0x01,0x0A,0x10,0x15,0x07,0x06,
0x18,0x0E,0x1E,0x04,0x0F,0x04,
0x19,0x04
¥
pl=bang_chu2; p2=bang_so2;
/I clrscr();
f1=fopen("ho_hieu.c","rt");
if(fL==NULL) {clrscr(); printf("\n KHONG MO DUOC TEP HO_HIEU.C ");
de_lay(100); goto thien; }
do
{
c=(int)fgetc(f1);
if(c==32) {outportb((int)&COM -> data,0x04);de_lay(2);}
if(c==10) {outportb((int)&COM -> data,0x08);de_lay(2);}
if(c >= 33 && ¢ <= 64)
{
if(co_bang2==0) {outportb((int)&COM ->
data,0x1B);de_lay(10);co_bang2=1;}
chl=c-33;outportb((int)&COM -> data,p2[chl]);de_lay(2);
}
if(c >= 97 && ¢ <= 122) ¢ = toupper(c);
if(c >= 65 && ¢ <= 90)
{
if(co_bang2==1){outportb((int)&COM -> data,0x1F);de_lay(10);
co_bang2=0;}
chl = ¢ - 65;outportb((int)&COM -> data, pl[chl]);de_lay(2);
}
de_lay(10);
}// end do
while(c!=EOF);
thien: fclose(f1);
outportb((int)&COM -> data,0x02);de_lay(10);
return;
}//'end phat HO_HIEU

[*==== ———————————————————————————————————————————= */




int kiem_tra_RI(void)
{
int RI1=0;
RI=inportb((int)&COM ->i_status);
if(R1==0)
return(l);
else return(0);



PHAN D

HUONG THI CONG

l. Téng quat:

Mach giao tiép 1a mot thiét bi doc lap dé ghép ndi gilta cac may vi tinh
V6i nhau nham truyén dit liéu tir noi ndy dén noi khac mot cach nhanh chéng.
Ngoai ra, mach giao tiép con chuyén d6i mic dién ap dé khoang cach truyén sd
liéu gitra hai may duoc xa hon. Mach giao tiép co thé duoc tng dung rong rii
trong cac cong ty, xi nghiép . . .
1. T6 chirc mach:

- T4t ca cac IC, cac linh kién dién tir duoc lép rap trén mot board mach.

- Cé4c ngd vao ra giao tiép voi may vi tinh dugc han véi cac Connecter gian
trén board.
II1. Cac budc thi cong:

- Thiét ké so d6 nguyén ly, vé mach.
- V& 50 d6 mach in ding phan mém BM.
- Lam mach in
- Chuén bj linh kién.
- Lap rap linh kién theo so d0.
- Sau khi lap rap tién hanh kiém tra phan ctng,
- XAy dyng luu d6 phan mém diéu khién.
- Viét chuong trinh bang ngon ngir C.
|V. B4o co két qua thi cong:

- Thiét ké va thi cong thanh céng hé théng mach giao tiép.
- Mach giao tiép dugc thiét ké dé truyén & khoang cach xa, nén trong
mach thi cong ton tai cac nhom linh kién nhu :
+ Nhom chuyén doi tir -12V va +12V sang 0V va 5V.
+ Nhom chuyén doi tir 0V va 5V sang -12V va + 12V.
+ Nhom nang dién ap duong truyén 18n £60 V dé thyc hién truyén xa.
Ngoai ra mach con sir dung linh kién Opto dé cach ly dién ap véi may vi
tinh.
* Han ché:
- Do phan bé cac linh kién trén board mach hep nén bién thé va mach
nguodn dat bén ngoai mach chinh.
- K¥ thuat 1ap trinh chua viing vang nén con nhiéu thiéu sot, nhat 1a giao
dién v&i nguoi st dung chua dep.
- Lan dau tién tién hanh thi cong, nhimg yéu cau téi uu dé mach hoan
chinh van chua dat duoc tuy nhién mach van dat duoc nhimg yéu cau nhat dinh



KET LUAN

Qua 6 tuan tim hiéu vé ciu tao, nguyén ly truyén dir liéu may Teletype va Ciu
tric may tinh d4 dugc hoc véi sy hudng dan cua thay, c6 dé tai luan van tot nghiép da
hoan thanh .

Dé lam duogc diéu ndy. Ching em ¢ ging dem nhiing kién thirc d& hoc van dung
vao cong viéc, thuc hién nhiém vu ludn vin dugc giao dé co thé dat két qua tét. Tuy
thanh qua cong viéc khong c6 gi to I6n nhung d6 1a qua trinh dan dat ching em 1am
quen Vvéi viéc tng dung kién thirc da hoc vao thyc té, 1a thanh qua cta sinh vién trudc
khi ra truong

V&i nhitng tdm tu nguyén vong nhu vdy nén ching em hét sirc ¢d ging dé thanh
luan vin ding thoi gian quy dinh. Do vay trong qua trinh lam viéc chung em khong thé
tranh khoi sai s6t. R4t mong quy thay c6 thong cam va chi bao.



PHU LUC

BOQ PIEU KHIEN NGAT 8259A

Bo diéu khién ngat 1ap trinh duoc 8259A (PIC : Programable Interrupt
Controller) 1a mét vi mach tich hop dugc thiét ke dé quan 1y cac ngat bén
ngoai trong mot hé may tinh. bay 1a nhitng két ndi vat 1y t6i cac thiét bi trén
PC. Khi mét trong s6 nhitng thlet bi nay tac dong 1én mot trong nhu*ng duong
ngat cua PIC, PIC s& goi yéu cau ngat cing cling voi chi s6 cua ngat toi CPU,
CPU lay chi s6 nay dé truy nhap vao bang vecto ngat dé tim ra thu tuc phuc vu
ngat ctmg thich hop.

8259A ¢6 2 loai hinh chir nhat va hinh vudng déu c6 28 chan. Chic ning
cac chan cua 8259A hinh vudng ciing tuong ung nhu 8259A hinh chir nhat.

IRy INT SP/EN CAS; GND CAS:

cs_1 28 Vec A
A
\gg_é %_ INTA IR,—{1918 17 16 15 14 13 11Dy
B —20 10—D1
D; |4 o5 IR IR,
D6—5 24| IRs IR;—21 o—D>
Ds™ |6 23] IRs IR,_|22 8259A gl Ds
D,~7 8259A 22" IR IRs_ |23 PLCC 71 Ds
D:—8 DIP 21 IRs R, |24 o o
D2_9 20_ IR2 IR7— 25 5 D6
o 19— o — 262728 1 2 3 [~
Do—11 18— IRo
CAS,_ |12 17— INT | | | | | | |
CAS, |13 16L_ SP INTA A, Ve CS WR RD D;
GND |14 15| CAS;
Cacchan

IR, - IR7 : (chan18 - 25) CAc 16i vao yéu cau ngit

Do - Dy : (chan 11 - 4) Céc bit s liéu (hai chiéu)

Ag : (chan 27) Dia chi chon thanh ghi 1énh

CS (chéan 1) : Chon vi mach

WR (chan 2) : Léi vao cua 1énh ghi

RD (chan3) : Léi vao cia 1énh doc

CAS,, CAS,, CAS, (chan 12, 13, 15) : Lbi vao mic ni tang. Mot PIC chu
nay c6 thé chon mot trong 8 PIC t& qua 3 duong day nay.

SP (chan 16) : Trong ché d6 khong dém, néu SP = 1 thi 8259 cha, SP =0
thi 8259 t6.

INTA (chan 26) : Léi vao xac dinh ngat.

INT (chan 17) : Léi ra yéu cau ngat chuong trinh,



Trong quéa trinh hoat dong, 8259A c6 thé dugc mo ta gdm co 4 thanh ghi
bén trong :
1. Thanh ghi dap ng ngit : (IRR : Interrup Request Register)

Chira mot bit cho tung kénh ngat tir IRQ den IRQ7. Céc bit riéng Ié phan
anh nhiing kénh nao dang yéu cau phuc vu ngat. Thanh ghi IRR c¢6 thé duoc
doc boi CPU.

2. Thanh ghi mit na ngit : (IMR : Interrup Mask Register)

La thanh ghi 8 bit, mdi bit mo ta mot mic ngat. Mot bit duge dat bang
Mot s& ngan chan kénh twong mg phét sinh mot ngat (duoc che).

3. Thanh ghi b gidi wu tién : (PR : Priority Resolver Register)

Xac dinh xem do uu tién cua nga‘it c6 du dé ngét mot tha tuc phuc vu ngét
dang thuc hién hay khong. Diéu nay phu thudc vao so d6 wu tién duoc 1ap trinh
hoa.

4. Thanh ghi phuc vu trong : (ISP : In Service Register)

Chira mot bit cho timg téc do ngat. Bit nay dugc dat bang 1 dé chi dan
kénh ngat trong ung dang duoc phuc vu. ISR c6 thé duge doc bai CPU.

Céac bd vi xir 1y c6 hai dong vt ly dé bao hiéu cac ngit :

- Dong INTR (dap tmg ngit) : duoc diéu khién bai bo diéu khién ngat
Intel 8259A.

- Dong NMI : dé bao cho b vi xur ly biét vé mot sy cd nghiém trong sap
Xay ra nhu sip mat nguon 16i chan 1é trong bo nhd.

- Khdi logic diéu khién : xtr 1y ngit, dua yéu cau (INT) va nhan xac nhan
ngat (INTA).

- Bo dém duong day sé liéu : dé dém ghi vao cac thanh ghi va dém doc
c4c so liéu tir cc thanh ghi.

- Logic diéu khién doc ghi : tao cac tin hi¢u ghi va doc cic thanh ghi dém.

- Bo dém ndi t?mg/so sanh : dé chon cac vi mach 8259A t¢ trong 1 vi
mach 8259A chu.

Bang cac gia tri doc cua cac mirc wu tién :

D7 DG D5 D4 D3 D2 Dl Do

Yéu cau uu tién RS |1 |1 A |A |[A|1]1]1
T

Thap nhat o |7 |1 |11 |1|21]1]1]1

1 6 |1 [ 1|11 |0|1]1]1

2 5 (11101 1|1]1

3 4 1|11 ]oflof1]1]1

4 311|012 |1]1]1]1

5 2 (1101|0111

6 1 |1fl1flofo|2|1]1]1

Cao'nhat 7 o|1|1]0]O0]O0]|1]1]1

So d6 khoi ciia 8259A :




INTA INT

-0, LI
Thanh Logic diéu khién
ghi s6 y :

RD _

Logic ghi

W

7’ doc : R
Ay | 96 Thanh Giai Thanh[__
cs | ghi quyeét ghi yéul—
as phuc wu tién cau f—

0 _, _ vy (PR) ngat [~—
cAs, _| Logic | (ISR) T
CAS, _| ghi/doc «—1R;

sp ]

Thanh ghi che ngét (IMR)
Puwdng day ndi

Pé cho phép mot ngit, bit mong mudn trong IMR s& duoc x6a vé 0 va
nguoc lai néu khong cho phép mdt ngat, bit tuong tmg s€ bat 1én 1.
So do bit cua thanh ghi IMR dat tai cong 1/O 21h nhu sau :

S6 lidu bit | Puong truyén Thiét bi bén ngoai
0 IRQo Ngit thoi gian (Time Keeper Interrup)
1 IRQ, Ngit ban phim (Keyboard Interrup)
2 IRQ, Bo phdi ghép mau do thi
3 IRQ; Cong tuan ty s6 2 (COM2 hoic COM4)
4 IRQ, Cong tudn ty sb 1 (COM1 hoic COM3)
) IRQs Ngit ctg (may XT), cong song song (may AT)
6 IRQs Ngat dia mém
7 IRQ; Ngét may in (céng song song sb 1)

* C0 hai khia canh ta phai hiéu vé PIC :

- Bat cr khi ndo mot ngat xay ra, PIC dugc chin dé n6 khong sinh ra mot
ngat khac. Trang thai ndy c6 thé x6a bang cach ghi Ién thanh ghi ICR cua PIC.
Thanh ghi nay dit tai cong I/O ciia 20h.

Pé Reset lai PIC va cho phép ngét tré lai, thi tuc phuc vu ngat ISR s& ghi
gi tri 20h 12 lénh két thuc ngat, chi thi PIC cho phép ngit tr lai.

- Bé cho phép mot ngit, ta xoé4 bit twong mg trong thanh ghi mat na ngat
(IMR) vé 0. Nguoc lai, ta bat bit twong tmg trong thanh ghi IMR 1én 1 dé khong
cho phép mot ngat.

- Ngit cimg cOn goi 1a ngit ngoai vi do nguyén nhan bén ngoai. VXL c6
cac 16i vao danh cho ngat ngoai. Khi c6 tin hiéu vao cac 16i nay, VXL dang
thuc hién 1énh ctia chuong trinh s€ bi dung.

Anh xa ngit 8259A 18n cac thi tuc phuc vu ngit cirng :




Puong truyén | Piachi | Thu tuc phuc Thiét bi bén ngoai
vu ngit cling
IRQo 20H 08h DPong ho kénh 0
IRQ: 24H 0%h Ban phim
IRQ; 28H OAh Bo phdi ghép mau d thi
IRQ; 2CH OBh Cdng tuan ty s6 2 (COM2 - COMA4)
IRQ, 30H OCh Cdng tuan ty s6 1 (COMI - COM3)
IRQs 34H ODh Dia cimg (XT) - LPT2 (AT)
IRQs 38H OEh Dia mém
IRQ; 3CH OFh Cdng song song s6 1 (LPT1)
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