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| LGOI NOI DAU
I/fé(' ing d(m,é' mdy vi tinh véo ky thudt do hiong va diéu khién da
dem lai nhiang két qua ddy tinh wu viét. Cdc thiét bi, hé théng do lhiong
va diéu khién ghép néi véi mdy tink co dj chinh xac cao, thor gian thu
thép s6'lieu ngan, nhing con ddng quan tim hon ld muie d6 tu dong hod
trong viéc thu thap va xit Iy cdc két qua do, k& ca viée ldp bang théng ké
cilng nhu in ra két qud. '

Cuébn sdch nay duge bién soan nhéam giéi thidu nguyén Iy hoat dong
ctia cdc mach do hiong va diéu khién ghép ndr voi mdy tinh. Hang trém vi
du minh hoa sé giup cho ban doc dé dang lam quen ddn véi cdc mach dién
tiy don gian dén phife tap, ti vige tu tién hanh ldp rdp dén co thé lam chii
nhing hé théng do ludng va diéu khién phiic tap.

Pé cde hé théng do Iwong va diéu khién ghép nor véi mdy tinh hoat
déng duge thi ngoai phan mach dién con cén o6 mét chuong trinh duoc
nap vdo mdy tinh. Céc chuong trink ding cho cdc hé théng do lifong va
diéu khién sé duge trinh bay riéng trong mét cudn sdch khde; con trong
cudn sdch nay cde chuong trinh minh hog dirge gioi thigu déu viét bang
@Bnsic. Theo cdch nghi cua chiing téi, vdi ngon ngir iy ban doc sé de
dang lam quen, nhung déng thei ciing di kha néng dé minh hoa su hoat
dong ciia mach diégn. Cdc chuong trinh minh hoa niy duge gior thigu truge
hét nhadm muc dich doc hiéu, nén dé tranh sy hiéu lim, nhimg 167 chii
thich trong chudng trink dige viél bing tiéng Vit co ddu; va chung ta
déu biét BASIC khéng thé hiéu duge cic chir co dau nay; nén khi go
chuong trinh vao may tinh ta phai bo di cdc ddu. Sau khi da lam chu duge
hé thong, ta c6 thé dung cde cong cu ldp trinh khéc (chdng han C+ ;
DELPHI..) dé tao ra nhitng san phdm phdn mém co chét huong va hinh
thire trinh bay trén man hinh tot hon.

Mac dis da danh thoi gian thich ddng nhung khéng trdanh khoi mét so
161 vin cd thé con sot lai trong cuén sdch. Rat mong ban doc gén xa ehi’

ddn cho. Thir tir gop v xin giii vé Nha xudl ban Khoa hoc va Ky thuat, 70
Pho Tran Hung Dao, Ha ni.

Tic gia
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Chudng 1

GIAO DIEN CUA MAY TiNH
TRONG DO LUONG VA DIEU KHIEN

1.1 CONG GHEP NOI VI MAY IN
1.1.1 VAINET CO BAN VE CONG GHEP NOI VOI MAY IN

Céng ndi véi may in hay thuing goi la giao dién Centronics co lé
khéng cé gi xa la d6i v6i ngudi st dung mdy tinh. Viéc ndi mdy in véi
may tinh duge thuc hién qua 6 cAm 25 chéan & phia sau may tinh. Nhung
day khong chi la chd ndi véi mdy in ma khi st dung m4y tinh vao muc
dich do ludng va diéu khién thi viéc ghép néi ciing thyc hién qua § cdm
nay. Qua céng nay dit lidu duge truyén di song song, nén déi khi con
dude goi 1a cong ghép ndi song song va téc 46 truyén dit lidu cing dat
dén mic 16n déng ké. T4t ca cdc duong dan cua céng nay déu tuong.
thich TTL, nghia la ching déu cung cip mot mic dién dp nim giita 0 va
5 V. Do d6 ta con cin phai luu ¥ la ¢ cac & cdc dudng din 161 vao cong
nay khéng duge dit cdc mic dién 4p qud 16n. Sy sdp x€p cdc chn ra 6 -
cdng méy in véi tAt ca cdc dudng din duge md ta trén hinh 1.1.

Ta thdy rd 12 bén canh 8 bit dii lidu cdn ¢6 nhitng dudng dan tin
hiéu khéc, tong céng ngudi st dung cé thé trao d6i mot cdch riéng biét
véi 17 duong dan, bao gém 12 dudng dan ra va 5 duéng dén vao. Béi vi
tam duong dan dit lidu DO - D7 khong phai la dudng dan hai chiéu trong
tat ca cac loai mdy tinh, nén sau diy ta sé thdy 1a DO - D7 chi €0 thé
duge su dung nhu la 16i ra. Cac 16i ra khéc nila la STROBE,
AUTOFEED (AF), INIT va SELECT IN (SLCTIN). Khi trao d6i théng
tin véi mdy in, cdc dudng dan nay c6 nhiing chie néng x4c dinh. Thi du,
INIT = 0 thuc hién mét qué trinh khéi dong lai (Reset) § m4y in, cdn
STROBE ¢6 nhiém vu ghi cdc bit dit liéu da duoc gm tir mdy in bang
mét xung Low vao trong bé nhé cia mdy in.
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. 0000000000000

IO &oooooooooooo O

75 14
Chéan Ky hiéu Vao/Ra Mb ta
1 STROBE  L&i ra (Qutput) U: Byte dugc in
2 Do Léi ra Duong dit lidu DO
3 D1 Léi ra Pudng dit liéu D1
4 D2 Loi ra * Duong dir liédu D2
5 D3 Ldira Duong dit ligu D3
6 D4 Léi ra Duong dit liéu D4
7 D5 Léi ra - Pusng dit liéu D5
8 Deé Loi ra Puong dir liéu D6
9 D7 Léi ra Puong dir liéu D7
10 ACK L&i vao (Input)  Acknowledge (x4c nhan)
11 BUSY Lot vao 1 : M4¥ in ban
12 PE Léi vao Hét gidy
13 SLCT Léi vao Select (lua chon)
14 AF Léi ra Auto Feed (tu nap)
15 ERROR L6i vao Error (Léi)
16 INIT Léira 0 : Pat lai m4y in
17 SLCTIN Loira Select in
18 GND N&i dét
19 GND
20 GND
21 GND
22 GND.
. 23 GND

24 GND
25 GND

Hinh 1.1 B8 tri chan & cdng may in clia may tinh PC.
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Cdng mady in citng cé nhitng dudng dan 16i vao, nhd vdy ma sy bat
(chéo) tay gitta mdy tinh va mdy in dugc thyc hién. Chang han, khi ma
may in khong con di chd trong bé nhé thi mdy in s& giti dén mdy tinh
mot bit trang thai (BUSY = 1); diéu dé c6 nghia l1a mdy in tai thei diém
nay dang ban, khéng nén giti thém cdc byte dit liéu khaic dén nita.

Khi hét gidy 6 mdy in thi may tinh sé théng bdo la PAPER EMPTY
(PE). Dudng dan 161 vao tiép theo 1a: ACKNOWLEDGE (ACK), SELECT
(SLCT) va ERROR. Téng céng may tinh PC ¢6 5 16i vao hudng téi may
in. :

1.1.2 TRAO DOI VOI CAC DUONG DAN TIN HIEU

Datenregister (Basicaddress)

pr|pelpsiosloalozlo1!oo

Datenbit DO (Pin 2)
Oatenbit D1 {Pin. 3)
b= Datenbit D2 (Pin 4)

-o Datenbit D3 (Pin 5)
—» Datanbit D4 (Pin 6}
-3 Datenbit D5 (Pin T}
— Datenblt D6 (Pin 8}
= Datenbit O7 (Pin 9)

Statusregister (Bésicaddressﬂ)' :

pT|o6|p5iDajoajototo
t

EFROR (Pin 15)
SLCT (Pin 1M
PE (Pin 12)
ACX {Pin 10)
-<}— BUSY {Pin 11}

Controiregister (Basicaddress+2)

D7jo6e1D5 |04 | D3 D2|D13D0O

STROPE (Pin 1)
=~ AUTO FEED (Pin 14)
b — = INIT {Pin 16)
e SLCTIN (PN L7)
= 1R0-Enable’

Hinh 1.2 Thanh ghi 8 céng may In ctia mdy tinh PC.
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T4t ca cdc dudng din tin hiéu vita duge gidi thigu cho phép trao déi
qua cdc dia chi bd nhé ctia may tinh PC. 17 dudng din cla cdng mdy in
sdp xép thanh ba thanh ghi: ghi dit lidu, ghi trang thdi va ghi diéu
khién. Hinh 1.2 chi ra sy sép xép ca cdc dudng dan tin hiéu t6i cdc bit
dit lidu riéng biét cua thanh ghi. :

Dia chi ddu tién dat dén duge cuia cdng may in duge xem nhu 13 dia
chi co ban. O cdc mdy tinh PC dudc ché tao gin day dia chi co ban cta.
céng may in dudc sdp xép nhu sau:

LPT1 (Céng mdy in thi nhat) = Dia chi co ban = 378 (Hex)
hodc |a 3BC (Hex) & may tinh Laptop

LPT2 (Céng m4y in thi hai) = Bia chi co ban = 278 (Hex) ~

Dia chi co ban déng nhat véi thanh ghi dit liéu.‘ Thanh ghi trang
thai dugc dat t6i dudi dia chi co ban + 1. O dy c4n chii § ring mic légic
ciia BUSY (chan 11) dudc sdp xép ngudc vii thanh ghi trang théi.
Thanh ghi diéu khién véi bén dudng din 16i ra chia né dat dudi dia chi
"dia chi co ban + 2". O day lai cdn chu ¥ téi sy ddo nguge cha cdc tin
hiédu STROBE, AUTOFEED va SLCTIN.

Céc dia chi co ban cia ¢éng may in cia mdy tinh PC duge dat &
nhiing dia chi bd nhé xdc dinh va cé thé dude doc ra bing chuong trinh
dudi day. Dia chi co ban cua LPT1 ding nhu gi4 tri 16 bit trong cdc dia
chi 408 (hex) va 409 (hex). Ca hai dia chi tiép sau: 40A (hex) va 40B
(hex) chia dung dia chi co ban cua LPT2.

! Program: BASADR

* Function: Chuong trinh nay théng bdo dia chi co
+  Dbdn cda hai c8ng mdy in &8u tién LPT1 va LPT2

CLS

R e bia chi co bdn cia LPTl----«------=--
basadr.low = PEEK (&H408)
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basadr.high PEEK (&H409)

basadr.lptl = basadr.low + 256 * basadr.high
IF basadr.lptl = 0 THEN

PRINT “LPT1: khéng tdn tai"

ELSE

PRINT "LPTl: Pja chi co bdn la";
Hexs (basadr.lptl); "(hex)"

END IF

——————————————— Pia chi co ban clda LPT2 -------------
basadr.low = PEEK (&H40A)
basadr.high = PEEK (&H40B)
basadr.lpt2 = basadr.low + 256 * basadr.high

IF basadr.lpt2 = { THEN

PRINT "LPT2: khdng tén tai" ELSE
PRINT "LPT2: Pia chi co ban 1la";
HEXS {(basadr.lpt2); "(hex}"

END IF

END

Khi ta muén trao ddi véi thanh ghi trong mét ngén ngit lap trinh
thi cdch tot nhat 1a ldc bat ddu chuong trinh ta thuc hién mét su khdi
tao dé khang dinh céc dia chi thanh ghi. Trong QBasic sy khdi tao nay
dudc viét nhu sau:

basadr = &H378 REM Basicaddress
J;treg = basadr REM Dateneregister
startreg = basadr + 1 REM Statusregister
contrreg = basadr +2 REM Controlregister

Cac dudng dén tin hidu riéng biét cho phép 1ap trinh nhu duéi day:

Ghi 1én Dateneregister: OUT datreg, outhyte
Doc tit Statusregister: inbyte = INP (startreg)
Ghi 1én Controlregister: OUT contrreg, outbyte
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Céac outbyte va inbyte chita dyng cdc s6 trong hé dém mudi nim
trong khoang 0 dén 255. Ta cé thé théng bdo mau bit tudng dng cha
outbyte va inbyte qua gi4 tri cla cdc bit di liéu riéng biét. Muén thé ta
can biét rang DO chiém gia tri 1a 20, D1 chiém gid tri 1a 21, D2 chiém
gia tri 12 22 v. v. Khi ma thanh ghi trang th4i chta gia tri da doc vao
inbyte = 125 thi cdc bit dit liéu sau duge phép thong bio:

D7=1 = 128

D6=0 = + 0

D5=0 = + 0

D4 =1 = + 16

- D3=1 = + 8

D2=0 = + 0

Di=0 = + 0

DO=0 = + 0 = Téngsb=128+16+8=152

Noéi cach khde: BUSY 1a Low (mic thap), ACK 1a Low, PE 1a Low, SLCT
la High (mic cao), ERROR la High.

1.1.3 CHUONG TRINH KIEM TRA CONG MAY IN

Duéi day xin gidi thleu mét chuong trinh viét bang QBasic cho
phep trao ddi véi t4t ca cdc dudng din cla cdng mdy in mét cach riéng
biét. Chudng trinh nay cé tén 1a LPTEST.BAS. Néu nhu ban doc chua
¢6 kinh nghiém lam quen véi QBasic thi trudc khi thit nghiém chuong
trinh nay nén doc thém phan phu luc 2 & cudi séch .

Dia chi cd ban cta céng mdy in c6 thé dudc thong bao bang chusng
trinh c6 tén BASADR.BAS.

Chuong trinh LPTTEST dugc viét nhu sau:

! Program: LPTTEST

*  Funcrtion: Thuong trinh kiém tra d€ trao d8i voi
a' 2 ¢ \ 2 P s r
*  t&t cd cédc Qudng din & céng may in



1. GIAD DIEN CUA MAY TINH . _ ' 13

COLOR 0, 15

CLS '

a% = Chuong trinh kiém tra cfng méy in

a = LEN {a$): b = (80 - a}/ 2 -1

LOCATE 1, B: PRINT CHRS (201);

STRING (a + 2, CHRS (205)); CHRS (187)

LOCATE 2, b: PRINT CHRS {186)

LOCATE 2, b 4+ 2. PRINT a$

LOCATE 2, a + £ +2: PRINT CHRS (186)

LOCATE 3, b: PRINT CHRS (200} ; |

STRINGS {(a + 2, CHRS (205)); CHR$ (188)

PRINT

LOCATE 5,15:FRINT " Pja chil co ban cua
cdng way in (Hex) :378"

basadr = &H378

datreg = basgadr ‘Patenragister
statreg = hasadr + 1 'Statusregister
contrreg = basacr + 2 'Contrclregister
LOCATE 7, 10: PRINY "Cdc dudng ddn 181 ra"
LOCATE 7, 50: PRINT "Cdc dudng din 181 vao"
LCCATE 9, 10: PRINT "-=-----——-———-—— "
LCCATE 8, 50: PRINT "---------—--——-——— "
LOCATE S, 10: PRINT "budng din 4 1i8&u DO ="

LOCATE 9, 50: PRINT "ERROR ="

LOCATE 10. 10: PRINT "Pudng din dit 1iéu D1 ="
LOCATE 10, 50: PRINT "SLCT ="

LOCATE 11, 10: PRINT "Budng din 4t liéu ="
LOCATE 11, 50: PRINT "PE ="

LOCATE 12, 10: PRINT "budng din DO 1iéu D3 ="
LOCATE 12, 50: PRINT "ACK ="

LOCATE 13, 10: PRINT "Budng din DU 1iéu D4 ="
LOCATE 13, 50: PRINT "BUSY =" ‘

LOCATE 14, 10: PRINT "Pudng din DT liéu D5 ="
LOCATE 15, 10: PRINT "budng din Dii 1i&u D6 ="
LOCATE 16, 10: PRINT *"pudng din Dit liéu D7 ="
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LOCATE 17, 10: PRINT "STROBE ="

LOCATE 18, 10: PRINT "AUTO FEED ="

LOCATE 19, 10: PRINT "INIT ="

LOCATE 20, 10: PRINT "SLCTIN =" PRINT

LOCATE 22, 1: PRINT "Hudng din:"

LOCATE 22,15: PRINT CHRS(24);CHR$(25);":Luachon 18ira”
LOCATE 22, 35: PRINT "ESC: K&t thuc®

LOCATE 22, S0: PRINT "Fl: Pdo 181 ra *

LOCATE 23, 1: PRINT "---——-—--- "

FOR 1 = 9 TO 20

LOCATE i, 30: PRINT 1

NEXT

CUT datreqg, 255: OUT contrreg, {31 XOR 11)
ZEILE = 9: spalte = 10

DO

Poc dong hién tai (cdt 10 d&n 24) vac nhu la texts

"text$ =

FOR i = 0 TO 14"

Lext$ = text$ + CHRS (SCREEN (ZEILE, spalte + 1))
NEXT

——————————————— test$ : md td ddo---—------mo-mm -

COLOR 15, 0: LOCATE ZEILE, spalte
PRINT text$
COLOR 0, 15 "Su xuit &t lidu ti&p theo trd lai binh thusng'

DO
taste$ = INKEYS ‘Chd &n phim
inbyte-INP (statreg) ‘bocvao thanhghi trangthdi

FOR 1 = 3 TO 7

LOCATE 6 + i, 60

IF 1 < 7 THEN PRINT (inbyte. AND 2 ~ i)) \ 2 ~i
IF i=7 THEN PRINT ({inbyte AND 27i)\2”71i) XOR1
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NEXT
LOOP UNTIL taste$ <> " "

[ K&t thic vong lap (Phim da nhdn)-----—----- :
LOCATE ZEILE, spalte '
PRINT text$

SELECT CASE ASC (RIGHTS (taste$, 1)

CASE 27: EXIT DO ‘Phim ESC

CASE 59 ‘Phim F1

LOCATE ZEILE, 30

PRINT VAL (CHRS (SCREEN (ZEILE, 31))) XOR 1
CASE 72: IF ZEILE > 9 THEN

ZEILE = ZEILE -~ 1 ‘Phim mii té&n 1&n
CASE 80: IF ZEILE < 20 THEN
ZEILE = ZEILE + 1 ‘Phim miti té&n xudng

END SELECT

d.byte = 0

FOR 1 = 9 TO 18

d.byte = d.byte + VAL (CHRS$ (SCREEN (I, 31)))
* 2 N (i1 - %)

NEXT
OUT datreg, d.byte 'Xudt Datenbyte
s.byte = 0

FOR i = 17 TO 20
s.byvyte = s.byte + VAL (CHRS$ (SCREEN (i, 31)))
* 2~ {1 - 17}

NEXT .
s.byte = s.byte XOR 11 'ChG v phép déc !

QUT contrreg, s.byte 'Xudt ra Controlregister
LOQP

END

Sau khi khdi dong chuong trinh, man hinh sé duge trinh bay nhu
trén hinh 1.3
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Chuong trinh kiem tra cong may in

Dia chi co ban cua cong may in (Hex): 378

Duong dan loi ra Duong dan loi vao
Duong_dan Du_lieu DO = 1 ERROR =1
Duong_dan Du_lieu D1 = 1 SLCT = 1
Duong_dan Du_lieuD2 = 1 PE =40
Duong_dan Du_lieu D3 = 1 ACK = 1
Duong_dan Du_lieu D4 = 1 BUSY =0
Duong_dan Du_lieu D5 = 1

Duong_dan Du_lieu D6 = 1

Duong_dan Du_lieu D7 = 1

STROBE 1

AUTO FEED 1

INIT 1

SLCTIN 1

Huong_dan: T :Lua_chon_loi_ra ESC:Ket thuc F1:Dao_loi_ra

Hinh 1.3 Trinh bay trén man hinh cua chuong trinh LPTTEST.

Bing phim miii tén ta c6 thé lua chon mot dudng dan dit lidu hoic
1a mot bit didu khién va ddo ngudc lai bing phim F1. Gidng nhu céc bit
dugc mo ta trén man hinh, chiing cting xuat hién ¢ céng m4y in ctia may
tinh PC. Diéu d6 c6 nghia la bang sy x4c nhan cua phim F1 mic hién
tai cua tat ca cdc dudng dan dit liéu va dudng dan diéu khién duge dua
ra. Déng thoi, cdc bit trang thai dude hoi lai va chi ra trén man hinh.

Ung dung: Diéu khién m4y in.

Mot ung dung cua chuong trinh LPTTEST la dang dé gdi mét van
ban ra mdy in. Binh thudng thi cdi gi ma c6 thé nhin thiy trong su voi
vi clia may tinh PC thi 8 day ta c6 thé cho vao titng bit mét.
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Bude D7|Dé | D5 | D4 | D3 D2 D1| DOj {(Hex)
1 Bit may in
2 Chudng trinh LPTTEST bt dau
3 Xép sat ma ASClIcta “T”
4 Cac xung STROBE am 0 o 11 01110 [0 [$ 54
5 Xép sat ma ASCITcua*e”
6 Cac xung STROBE am 0 {1 {1 J0 JO |1 10 )1 ]%65
7 Xé&p sat ma ASCII ciia “s " "
8 Cdcxung STROBE am 0 1 1 1 0 10 |1 11 %73
9 Xé&p s4t ma ASCII cua “t”
10 Cdc xung STROBE am 0 1 1 1 0|10 0 |$74
11 Xép sat FF
12 Cac xung STROBE am 0 0 {0 {0 1 {1]0 {1 {$0D
13 Xé&p sat FF "
14 Cac xung STROBE am 0 0 0 0 1 ({0 {1 ]0 [$0A
15 Xép sat ma ASCII cia“ O
16 Cac xung STROBE am 0 1 0 0 1 71 {1 (1 {$4F
17 Xép sat ma ASClIcua“K”
18 Cac xung STROBE am 0 1 0 ] 1 10 |1 {1 [$4B
19 Xép sat FF
20 Cac xung STROBE am o o jo |o J1 41 [0 |0 [$0C

Thi du ta can phai in ra tu "Test" va trén dong tiép theo la chit
"QOK". Tung budc dién ra la trudc hét ta xép sat ma ASCII cua cac chii
cai da gip § cdc dudng dan dii lidu, sau dé bing mot xung am STROBE
cac dit lidu duge chuyén giao sang mdy in. Tt d6 ta suy ra rang sau khi
khdi dong chudng trinh bit diéu khién STROBE ¢6 mitc cao (High) nén
ta nhin dude mét xung am STROBE qua viéc dao hai lan bang phim
F1. Sau d6 theo cach nay tir "Test" sé duge gui di, tiép theo la day diéu
khidn cho viée bit ddu mot dong méi. Day 1a cac day diéu khién
CARRIAGE RETURN (lui vé dau dong, viét tat la CR) va LINE FEED -
(xudng doéng, viét tit 1a LF). Sau ddy ta c6 thé giti di ma ASCII cha
"OK". Nhu 1a budc cudi ciing chi ¢6 mt FORM FEED (FF) dudc gui dé
nap mét trang. Do viy mady in cho ra ca trang.
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Bang thong ké trén day mét lan nita tém tat cdc bude riéng biét.

1.1.4 MODUN C0 SO 8 BIT VAO / RA DUNG CHO CONG MAY IN

Trong muc trudc ta da thay trong s6 17 dudng dén 18i vao chi ¢6 5
duong dugc sit dung nhu la 16i vao. T4t nhién bang mdt mach phu thém
khéng miy t6n kém ta ciing c6 thé doc vao nhiéu hon 1a 5 bit.

Trén hinh 1.4 chi ra s¢ 46 mach cia mdt médun don gian ma ta co
thé néi truc tiép véi cong mdy in. Médun nay cé thé gui ra 8 bit ciing
nhu doc vao 8 bit qua.céng may in.

AN001
»gy -

o
10T

8 g
s

R ,g-;_:-_,I"”‘LL___f_gg_i_g_o ey
: oily,  wf 2 3100 e i []
16 |o-o—@® «E-Bm  a o510 o]
e o e mfl 1% of 28
a« ¢ @ u“asm!u? T 1° o} 29
o e b4 e 3] 25 m—-—@——. s 12 ol 22
L = =] 87 A‘r-;—-—-——?—;-'oc 21
® 1« DL Y As - O 2
® ol—en @-{orr .'O»%- M“':-oo__zs
® o< _Tac2g7 - 1210 o} 2¢
Kl {g 4307 D3. 2 [ -oo_ja
Hy 2l
® @1——0e D7 3 £ O
o e E—*—;-m ay N -
® or— o sl v k2
o op—m ol ¥ -
.o—aﬁ TP ey |,
v & aa N
1 ] :: 12
= r=H)

Hinh 1.4 So dé cia mddun co $3 ding cho ¢dng may in.

Cdc dudng dan dit liéu di t6i bd dém 74HC245, vi mach nay tach ra
c4c dit liéu da dén clia mdy tinh PC tit médun ghép néi. Dé doc vao 8 bit
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dit lidu, vi mach 74HC257 dude su dung, vi mach nay chia 4 bd quét
dong (don kénh, multiplexer) véi hai 161 vao va mét 161 ra. Nho viy mébt
chu trinh doc vao dude chia lam hai nua. Chin ra SEL = 0 co tac dung
lam cho cde bit dit liéu DO, D1, D2 va D3 dén duge may tinh PC, trong
khi SEL = 1 cac bit ¢dn lai 1a D4, D5, D6 va 17 sé dude doc vao. Bit diéu
khién INIT ¢é tac dung chuyén mach déi véi SEL.

Ngudn nudi cho modun nay 14y dién ap + 5 V ti vi mach én 4p 7805
ma dién 4p 16i vao ciia né cé thé duoc 14y tit bd pin 9 V hoac bd ndn dién
ti ngudn dién lusi 50 Hz. Dong dién tiéu thu chi ¢co mA.

Ngoai 8 16i vao va 16i ra cdn c6 mot bit cé thé doc vao qua dudbng
dan trang thai va nho bit diéu khién STROBE mét bit c6 thé duge doc
ra. T4t ca cdc dudng dan di liéu dan dén mét dau néi 32 chan det dé 6
" thé ghép ndi cdc phan cang riéng 1é véi médun nay. Mot sé phan cing
- khdc nhau sé duge 14n lugt gidi thiéu sau nay.

O

o

o+

o %6]
[
a@b
'

g

O

L
3]

e

R

\__L

O

O P
|

Hinh 1.5 S3p x&p linh kién trén madun co sé dung cho cdng méy in.

Sa db sdp x&p linh kién ctia mbdun cd s6 dung cho eéng may in nhu
mé ta trén hinh 1.5, cdn mach in tudng Gng nhu trén hinh 1.6. Néu nhu
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ban doc muén tu lam thi khi vé mach nén luu ¥ 1a dong chit (C) DITA 96
trén mat han linh kién phai nam dang chiéu.

Hinh 1.6 So d& mach in cia mddun co sé ding cho céng may in.

Dé lap rap mach nay ta can c6 nhing linh kién sau:

Linh kién ban dan: , C2,C3,C4: 100 nF
IC1: 7805 Diot ban dan:
1C2: 74HC24§ Dt: 1N 4001
IC3: 74HC 257 Phich cam:
Tu dién: K1: det 32 chan
C1: 100 uF/35V K2: 25 chan

Viéc trao déi v6i mddun co sd duge thuc hién trong QBasic rit don
gian. Khi can dua cdc dit héu ra thi ta dung 1énh OUT register-address,
outbyte. Dia chi thanh ghi c6 thé la dia chi cia cdc thanh ghi dii ligu
hoéc la cha cdc thanh ghi diéu khién. Bién outbyte chita dung moét con
s6 trong hé dém muoi nam trong khoang 0 dén 255. '
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Thi du: OQUT&H378, 128
Lénh nay truy nhip lén thanh ghi dif liéu cta cdng m4dy in. 3§ cdm
32 chan det ctia médun co s6 s& xudt hién cdc bit dit lidu sau:

D7-1,D6=0,D5=0,D4=0,D3=0,D2=0,D1=0,D0=0.

Chu trinh doc véo dugc hinh thanh mégt cdch phic tap hon va
chuong trinh du6i day sé lam sdng t0 hon nhén xét nay.

! Unterprogram: lese. lpt

: Function: Chucong trinh nay doc vac mét byte qua
©  ¢8ng may in. K&t qud déng trong bié&n tinh theo
: byte :

*  Hardware: Mddun co sé ding cho ¢8ng mdy in 43
* trinh bay & chuong 1

basard = &H378 ‘Basicaddress cla ¢8ng miy in
datreqg = basadr ‘Datenregister
statreg = basadr + 1 - *Statusregister

contrreg = basadr + 2 ‘Controlregister
e Boc 4t liéu vao ----—-----------

OUT contrreg, INP{contrreg) AND(255 - 4} ‘init = 0
inbytel = INP{statreg)'’'Boc vac tu DO,D1,D2,v& D3
QUT contrreg, INP {contrreg) OR 4 ‘init = 1 :
inbyte2 = INP(statreg) ‘Bec vao tu D4,D5,D6,va D7

©  inbytel: Statusregister bit 4 (SLCT) la DO
! Statusregister bit 5 (PE) - 1la D1



2 PO LUONG VA DIEU KHIEN BANG MAY TINH

! Statusregister bit 6 (ACK}) 1la D2

‘ Statusregister bit 5 (BUSY) la /D3

: inbytel2: Sfatusregistér bit 4 (SLCT) la p4

: Statusregister bit 5 (PE) la D5

g ~ Statusregister bit & (ACK) 1la D6

! Statusregister bit 5 (BUSY) la /D7
inbyte = (({inbyte XOR 128) AND &HFO) /16) +

{({inbyte2 XOR 128} AND &HFO)

END SUB

Viéc st dung mét chuong trinh con ¢6 wu diém 1a trong chuong
trinh chinh chi cAn ¢6 mét 1énh riéng 1é di c6 thé doc vao 8 bit dif liéu.
Trong QBasic, viéc goi ra dudc tién hanh bang lénh call Jese.lpt (inbyte).
Sau d6 bién inbyte sé& chiia con s§ trong hé dém mudi cta céc bit dit liéu
da doc vao. Khi chu ¥ t6i chuong trinh con mdt cach chi tiét hon, ta sé
thay thuc ra 1a hai byte sé dudc doc vao. Sau d6 céc bit dit lidu cé gia tri
con can phai dude phan loai va sip xép lai. Déng thoi phai cha ¥ la lac
nay diéu kién nhu INIT = 0 duge thyc hién. Lénh OUT contrreg INP
(contrreg) AND (255 - 4) dat INIT lén Low (thap) dé khéng gay anh
hudng dén céc bit khdc trong thanh ghi diéu khién. Dé dat duge diéu
nay, trudc hét ndi dung hién thai cla thanh ghi didu khién duge doc vao
sau d6 duoc dat bang mét lién kit AND (VA) véi (255 - 4) INIT thanh
mic Low (thap).

1.2 CONG NOI TIEP RS 232
1.2.1 VAI NET CO BAN VE CONG NOI TIEP

Céng néi ti€p RS-232 1a giao dién phd bién réng rdi nhdt. Ngudi
dung may tinh PC con goi céc céng nay 1a COM 1, con COM 2 dé tu do
cho cédc tng dung khdc. Gidng nhu céng may in, céng ndi tiép RS-232
ciing duge st dung mdt cdach rat thuin tién cho muc dich do ludng va
diéu khién.

Viéc truyén dit lidu qua céng RS-232 dudc tién hanh theo cdch néi
ti€p, nghia 1a cac bit dit lidu duge gii di ndi tiép nhau trén mdt duong
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*dan. Trudc hét, loai truyén nay cé kha nang ding cho nhitng khoang
each 16n hon, béi vi cdc kha nang gay nhiéu la nhd d4ng ké hon khi

dung mét cong song song. Viéc ding cdng song song ¢6 mdt nhuge diém

dang ké 1a cdp truyén dung qus nhiéu soi, va vi viy rat dit tién. Hon
nita, mitc tin hidu nim trong khodng 0 - 5 V da t6 ra khéng thich dng

vii khoang cach 1én.

Céng ndi Liép RS 232 khéng phai 1a mét hé thong bus, né cho phép

dé dang tao ra lién két dudi hinh thitc diém véi diém giita hai mdy cin
trao déi théng tin vdi nhau. Mot thanh vién thit 3 khong thé tham gia
vao cudc trao d6i thomg tin nay. Trén hinh 1.7 1a sy b tri chin cha

phich cim RS 232 6 may tinh PC.

i 13

14 25 6 9
Chan (loai | Chan (loai Chitc néing
9 chén) 25 chan)
1 8 DCD - Data Carrier Detect Lai vao .
2 3 RxD - Receive Data Léi vao
3 2 TxD Transmit Data Léi ra
4 20 DTR - Data Terminal Ready Léira
5 7 GND - Noi dat
6 6 DSR - Data Set Ready - Léi vao
7 4 RTS - Request to Send Léira
8 5 CTS Clear to Send Léi vao
9 22 RI Ring Indicator Léi vao

Hinh 1.7 S&p x&p chan cla cdng ndi tiép & may tinh PC.
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Tu hinh vé ta thay é cdm néi tiép RS 232 ¢6 téng cong 8 dudng dan
chua ké dudng néi dat. Trén thuc t& ¢6 hai loai phich cdm, mét loai c6 9
chan va mét loai 25 chan. C4 hai loai nay déu ¢6 chung mét dac diém
khdc han véi edng may in 14 chd néi véi mdy in 6 méy tinh PC 1a 6 cdm,
trong khi 6 cdng ndi tiép lai 1a phich cim nhiéu chan.

Viée truyén dit liéu xay ra ¢ trén hai duong dan. Qua chin c¢im ra
TxD (Transmit Data), may tinh gii cde dit lidu cua né dén may kia.
Trong khi dé cac dit liéu ma mdy tinh nhan duge, lai duge din dén chén

nd1 RxD (Receive Data). Cdc tin hiéu khac dong vai tro nhu 1a nhiing tin
hiéu hé trg khi trao déi théng tin va vi th€ khéng phai trong moi ung
dung déu dung dén.

Viéc truyén dit lidu

Miic tin hidu trén chan ra RxD tuy thudc vao duong dan TxD va
thong thudng nam trong khoang - 12 V dén + 12 V. Cac bit dit lidu duge
gui dao ngude lai. Miic dién dap doi vé1 mic High ndm gitia - 3 V va
- 12 V va mitc Low nam giita + 3 Vva + 12 V. Trén hinh 1.8 mé td mét
dong dit lidu dién hinh ctia mét byte dit liéu trén céng néi tiép RS 232.

O trang thai tinh trén dutng dan co dién 4p - 12 V. Mat bit khéi
dong (Startbit) sé mé dau viée truyén di lidu. Tiép do6 la cac bit dit liéu
riéng 1é sé dén, trong d6 nhiing bit gi4 tri thip sé dudc gui trudc tién.
Con 86 cua cdc bit dif lidu thay ddi gifta nam va tam. O cudi cha dong di
liéu con c6 mdt bit ding (Stopbit) dé dat trd lai trang thai 16i ra (- 12 V).

Bang toc d6 baud (doc la bd) ta thiét lap toc d6 truyén di lidu. Cac
gia tri thong thuong la 300; 600; 1.200; 2.400; 4.800; 9.600 va 19.200
baud. Ky hiéu baud tuong tng véi s6 bit dudc truyén trong mot giay.
Chéng han nhu khi té¢ d¢ baud biing 9.600 ¢6 nghia la ¢6 9.600 bit dit
lidu dude truyén trong méi gidy. T dé ta suy ra rang con cé mét bit bat
dau va mot bit ding dudc gii kém theo véi mét byte dii idu. Nhu vay
véi méi mot byte da c6 10 bit duge gti. Nhg vay ma c6 thé wée doan mét
cach dé dang lugng di liéu cuc dai da duge truyén. Véi téc d6 9.600
baud cho phép truyén nhiéu nhat 1a 960 byte mbi gidy. Qua cach udc
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tinh don gian nay ta ciing thay duge mét nhude diém khéng nhé cia
cong truyén néi tiép 1a téc do truyén dit liéu bi han ché.

Startbit . | - Stopbit

-

12v | LW
Do D1 [D2 |D3 |04 DS |D6 |07

-12v HIGH
i1 0 1 ©0 O 1 O

~— 0dusw— T= 1/ f,

- 1,04ms -
Hinh 1.8 Déng di ligu trén cdng RS 232 vdi t8c d 9.600 baud.

Con mét van dé nita 1a khuén miu (Format) truyén dir liéu cin
phai duge thiét 14p nhu nhau ca & bén gui va ciing nhu & bén nhan. Céc
théng s6 truyén cé thé duge thigt 1ap trén may PC bing céc cau lénh
trén (con goi la trong) DOS. Ngay ca trén WINDOWS ciing cé nhiing
chuong trinh riéng dé sit dung. Khi d6 cac théng sé truyén dit liéu nhu:
toc do baud, sé bit di lidu, sb bit ditng, bit chan 1é (panty) ¢6 thé dude
thiét 1ap mot cach rat don gian.

1.2.2. SU TRAO DOI CUA DUGNG DAN TiN HIEU

Cing nhu & céng may in, cac duong dan tin hidu riéng biét ciing cho
" phép trao d6i qua cdc dia chi trong may tinh PC. Trong trudng hgp nay,
ngudi ta thudng sit dung nhitng vi mach ¢6 mitc db tich hdp cao dé ¢o
thé hgp nhét nhidu chic nang trén mdt chip. O may tinh PC thudng c6
mot bd phat/ nhan khéng déng bd van ning (goi tat 14 UART: Universal
Asynchronous Receiver/Transmitter) dé diéu khién su trao d6i thong tin
giita may tinh va cac thiét bi ngoai vi. Pho bién nhat la vi mach 8250
cua hang NSC hodc cdc thé hé tiép theo, chang han nhu 16C550. Bo
UART nay c6 10 thanh ghi dé diéu khién t4t ca cdc chitc ning cia viée
nhap vao va xuat ra dit lidu theo cich néi tiép. Lién quan dén noi dung
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cta cubn ’s_éch nay chi dé cap dén hai diéu dang quan tadm. D6 la thanh
ghi diéu khién-médem va thanh ghi trang thai-modem.

Si sap xép cia cac thanh ghi né\y nhu sau:
Thanh ghi diéu khién-médem (dia chr co ban +4)

Bit0: DTR (Léi ra) Giatri 1l
Bit 1: RTS (Léi ra) Gid tr1 2

Thanh ghi trang thii-médem (dia chi co ban +6)

Bit4: CTS (Léi vao)  Gid tri 16
Bit5: DSR (Lgi vao)  Gid tri 32
Bité: RI - (Loi vao)  Gid tri 64
Bit7: DCD (Loi vao)  Gia tri 128

Lai ciing gidng nhu d céng ghép néi véi mdy in, cdc thanh ghi duge
trao déi qua 6 nhé trong ving vao/ ra (Input/ Output). Dia chi du tién
c6 thé toi duge cta cbng néi ti€p dude goi 1a dia chi co ban (Basic
Address). Cac dia chi ghi tiép theo dude dat tdi bing viéc cong thém sd
thanh ghi da gap cua bd UART vao dia chi cg ban.

Dia chi cd ban cua céng néi tiép ctia may tinh PC ¢6 thé tom tdt
trong bang cac dia chi sau:

COM 1 (céng ndi tiép thit nhat) Djachicoban = 3F8 (Hex)
COM 2 (céng néi tiép thit hai) Diachicoban = 2F8 (Hex)
COM 3 (cong néi tiép thit ba) Diachicobdan = 3ES8 (Hex)
COM 4 (céng ndi tiép thi tu) Diachicoban = 2E8(Hex)

Trong QBasic céc tin hiéu qua céng giao dién ndi tiép RS 232 co thé
duge trao déi nhu sau:

basadr = &H2F8 + REM Basicaddress COM2
DTR dat la - 12 V: OUT (basadr + 4), INP (basadr + 4) AND (255 - 1)
DTR dat 1a - 12 V: OUT (basadr + 4), INFP (basadr + 4) OR 1
DTR dat 1a - 12 V: OUT (basadr + 4), INP (basadr + 4) AND (255 - 2)
DTR datla - 12 V: OUT (basadr + 4), INP (basadr + 4) OR 2
DCD hoi lai: level of ded = (INP (basadr + 6) AND 16)/16
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DCD hoi lai: level of ded = (INP (basadr + 6) AND 32) /32
DCD hdi lai: level of ded = (INF (basadr + 6) AND 64) /64
DCD hoi lai: level of ded = (INP (basadr + 6) AND 128)/ 128

Duong nhién trong hau hét cic tng dung cla giao dién néi tiép
khéng doi hoi phai lap trinh cho tit c¢& cic dutng din mot cach riéng
biét. Dung cho muc dich nay di c¢6 cic chip théng minh duge dung ¢
phia bén nhan va bén gui. San do phai ké dén 1a trong QBasic ¢6 nhiing
lénh rat don gian phu hop véi bién ban truyén RS 232. Ching han nhu
¢6 hai may tinh PC ghép néi véi nhau qua cdng néi tiép thi chi can cé
mét lénh dé gii mot byte dit liéu ding khuén miu téi bén giii.

Bang 1énh OPEN COM giao dién néi tiép sé dugc md. Biang PRINT
va INPUT cac dit liéu c6 thé duge giii va dude doc.

Ctu phap hoan chinh cua lénh duge miéu td mét cach day dn trong
bang dusi day:
OPEN “COMn” Optionsl Options2” [ FOR Mode [ AS [#] Dateinr%
LEN= Sentencelength %

n Céng mo dé truyén di lidu: 1= COM1; 2=COM2v.v

Optionl Cac thong s6 truyén di lidu hay dudce st dung nhat
- [Baud} [ [Parity] [,[Daten] [,[Stop] 1]

O Baud la téc dd truyén dii liéu tinh ra baud cta thiét
bi dugc mé:

75; 110; 150; 300; 600; 1200; 2400; 4800; 9600; 19200

O Parity chi ra 1a tinh chan 1é can phai duge kiém tra

nhu thé nao: N (khéng kiém tra) E (chan) O (1&) S
(ky tu trong) M (dénh ddu) PE (c6 kidm tra 15i)

O Daten (dit 1:éu) 1a con s6 cta céc bit dit iéu trén byte: 5,
6,7,8

O Stop la s6 cua bit Stop: 1; 1,5; 2

Théng thuong thiét 1ap: 300 baud, chan, 7 bit dit licy, 1
Stopbit
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Option2

Mode
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Mét danh sach cdc tham sé it du@c sy dung hon, cic
tham s6 nay dugc ngan cach bing d&u phay:

Option

Mb ta

ASC
BIN
CD{m]

CS[m]

" DS[m]

LF

OP[m]

RBIn]

RS
TB(n)

Khi mé may trong ma ASCII

Khi mé may trong ma nhi phan

Khéng dinh thdi gian chd 16i d6i véi dudng
dan Data-Carrier-Detect DCD (bing mili
giay: ms) :

Khéng dinh thoi gian cho 161 d6i véi duong
dan Clear-To-Send (CTS) bang mili giay
(ms)

Khang dinh thdi gian chg 181 d6i voi dudng
didn Data-Set-Ready (DS) bang mili gidy
(ms)

Gt mot ky tu xudng dong sau modt ky tu
lui vé dau dong

Khéng dinh OPEN COM cén phai ché bao
l4u cho dén khi tdt ca cac lién két truyén
dit liéu d& mé (biing mili gidy)

Khang dinh kich thusc by dém bén nhan
(bang byte)

Nén lai sy xudt hién caa mét yéu cau glii
Khéng dinh kich thuéc ciia by dém truyén
(bang byte)

INPUT, OUTPUT hoac RANDOM (Suy thiét lap tiéu

chuén)

» INPUT chi ra ring giao dién da md dé nap dit liéu vao
mdt cdch tudn tu.

¢ QUTPUT chi ra rang giao dién dd mé dé xuat dit liéu
ra mdt cach tudn tu.

s RANDOM chi ra ring giao dién da md trong kiéu
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{mode) truy nhép truc tiép,

Dateinr% Mét s6 nguyén nam giita 1 va 255 dic trung cho kénh
truyén dit lidu, cho dén lvic né vin md.
D6 dai cau% Do 16n bd dém trong mode truy nhap true tiép
" (mac dinh la 128 byte)
Thi du: OPFEN “COM2: 19200, N, 8, 1, CS0, DS0”
FOR RANDOM AS # 1 ‘

Lénh nay mé cfng néi ti€p COM2 véi 19.200 baud, khéng ¢ bit
kiém tra chén 1€ (parity), tdm bit dit liéu, mdt bit diing nhu la kénh
truyén dit liéu voi s 1. . )

Qua viéc md giao dién bing lénh OPEN ca hai duong din RTS va
DTS dude chuyén sang + 12 V. Véi khudén méu truyén da dude thiét lap, .
bay gid cdc dit lidu c6 thé dude doc vao va dua ra. Vide giif dit lidu tuin
theo 1énh PRINT #, ky hiéu $. Ta phai chi y 1a khéng bao gid dude phép
quén l4p ddu chdm phay & cuéi cua iénh ! Bdi vi néu khéong thi mot ky. -
tu thi hai, cu thé 14 CR (Carriage Return) sé dugc giii kém. Ddu chdm
phay s& ngan lai ky tu CR. Ky hiéu $ c6 thé 1a mét k¥ tu nao d6 tit b ky
tu IBM.

Lénh INPUT $ (n, #1) doc n byte qua giao dién néi tiép. Gid tri
duge doc vao 1a mét xdu va c6 thé dude bién d6i bing 1énh ASC (String
$) thanh mau bit tuong dng. D& doc vao mot gid tri dién 4p cha mot bd
bién d8i A/D thi cdn ¢6 1énh sau: u = ASC (INPUT $) 1, #1)). Bién u sau
dé chiia mot gia tri bing s6 ndm gifta 0 va 255; (Thong thudng, ky hiéu
dién 4p duge viét bang U, nhung ¢ day dién dp dude xem nhu mét bién
nén dung ky hiduu ! ). '

Bang PRINT#1, CHR$ ); cho phép glii mét méu bit truc ti€p qua
¢8ng ndi ti€p. Cac thi du dudi day sé minh hoa rd hon cac ing dung cla
1énh PRINT#1:

Thi du:



30 DO LUONG VA DIEU KHIEN BANG MAY TINH.

Lénh MaAu bit duge gt Ghi chu

D7 D6 D5 D4 D3 D2 D1 DO

PRINT #1,“ A", 0 1 0 0 0 0 0 1 MaASCIIcuaA
PRINT #1."a”. 0 1 1 ¢ 0 0 0 1 MaASCIlciuaa
PRINT #1, CHR$(65) 0 1 0 ©¢ 0 0 0 1 cobgidtri6s
PRINT #1, CHR$O) ¢ 0o 0 0 ¢ 0 0 0 cogidtri0

PRINT#1,CHR$(255) 1 1 1 1 1 1 1 1 cbgidtri255
PRINT#1,CHR$15 0 0 0 o 1 1 1 1 coégidtrils

O cuéi ciia mot chuong trinh, trong dé da dung lénh OPEN dé mé
giao dién noi ti€p, thi lai khéng duge quén lénh déng CLOSE. Lénh
CLOSE sé dong giao didn néi tiép va sau dé dudng didn DTR va RTS lai
duge dat trd lai mic LOW (- 12 V).

1.2.3 BO GUI NOI TIEP

Hinh 1.9 chi ra mdt bd gui ndi ti€p don gian, bd nay gti 8 bit dix
lidu ké sdt song song qua giao dién ndi ti€p téi may tinh PC. Khudn
miu truyén dii liéu 1a bit khdi déng (Startbit), 8 bit dit lidu, mét bit
ditng (Stopbit) khéng co parity, 9.600 baud.

O day dé néi véi mdy tinh PC can c6 hai dudng dén. Léi ra ctia bo
gui néi tiép dude dan téi téi chan ra RxD cta may tinh PC. Péng thdi
hai chan mass dugc néi v6i nhau. Bing mach dién don gian nay, tuy
tiing trudng hop, co thé cho phép theo mat phudng cdch don gidn héi lai
dién 4p ctia bd bién ddi A/D hodc mAu bit didu khién.

Mach dién cé thé dude méd ta nhu sau:

Ngudn nuéi duge 1ay truc tiép tir hai day didn RTS va DTR. Khi hai
giao dién déu da dugc mdé dudng din co dién ap + 12 V va mdi dudng
dan ¢6 thé cung c&p mot dong trén 5 mA. B 8n ap 78L05 tao ra mot
dién 4p + 5 V 8n dinh. O chan 2 clia bd dém nhi phan 74HC161 ¢6 mat
tin hiéu véi tin sé 9.600 Hz, nghia la ding bing téc do baud. O 14i ra
QD... QA ctia bd dém nhi phan thay dbi tir 0000 lic ban ddu voi su gid
nhip cua trang théi 16gic cua ching phu hgp véi hé théng s6 nhi phan
roi dat dén 1111. Sy gitl nhip tiép theo din tré lai trang thdi dém 0000
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va cude chdi lai bat ddu tit dau. Céc 18i ra ctia by dém din dén cac 16i
vao dia chi A, B, C cua hai bd quét déng cua vi mach loai 74HC151. Cac
I81 vao DO... D7 cua né dude truyén qua ké tiép nhau sang 16i ra y. Bit
khdi dong mé dau cude truyén dit lidu. Sau ddy cac Bit dii liéu da duge
dat trude & chuyén mach DIP dude dan t6i 16i ra y va nhd vay d&n dude

may tinh PC.
78,05 Ig
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Hinh 1.9 B gt ndi tiep.

Sau khi mét byte dit lidu day du da duge truyén 1a tiép dén bit ding, bit
nay duge giti cho d&n khi bd dém 74HC161 lya chon lai bit khéi déng &
trang thai dém 0011 (3 dec.). Ca hai diét cung véi dién trd 10 kQ tao
nén mét cdng HOAC (OR), cdng nay ké ti&p hai 16i ra ciia bd quét dong.
Cong HOAC nay la can thiét bdi vi 16i ra QD ciia bo dém ludn ludn chi
‘kich hoat mdt bo quét dong, trong khi 16i ra kia luu lai trong trang thai
dién trd cao. '
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Dé doc vao cac byte du liéu, tét nhién 1a trong méi ngdn ngit lap
trinh ta c6 thé viét mét chuong trinh tudng ing. Mot kha nang khac dé
giao tiép truc quan (Visualization) 12 dung cac chuong trinh chay trong
WINDOWS. Khi d6 c¢6 thé thi&t 1ap t4t ca cdc théng s6 truyén mét cach
thuan tién. Cac dif liéu nhan dudc s& duge mé ta trén man hinh nhu la
Xsu . Chang han nhu khi ta thiét 1ap & bo glii néi tip méu bit véi gid

tri 65 (dec.) thi trén man hinh sé hién lén chit A.

S
1.2.4 BO PHAT NHAN-KHONG DONG BO VAN NANG CDP 6402 .

voo [ 1 J+«o ] TRe
Ne [T 2 »[] erc
GND [C] o coP ua CL91 .
rro ] « 6402 sra cLs2
€ D70UT [ s ¢— 38 sBs
€— psouT ¢ ] P1
¢— osour ] r ¢ 347 cRL
€— paout [ s s2[J o7IN &—
€— Daout N 3z} DSIN ¢—
€— D2ouT [ 10 & 1n[] DSIN &
€— DaouT [ 12 & 30{] DAIN &—
€— DOOUT 12 &l 2o [ D3IN &—
PE 12 28 {7 D2IN &—-
FE’E 14 27 ] D1IN &——
OE 18 26§} DOIN &—
SFD [] 16 2] TRO -—|>o-
RAc [ 17 1«0 ™ JU—U—
oRR [ 18 22[] /TEAL Serial Output
oA [ 19 22 {) . TBRE
”I”—DO-HHIEZO—-J 2 [ MR

Sertal Input

Hinh 1.10 B4 tri chan cia UART CDP 6402.

Nhitng tinh chat sau déc trung cho vi mach CDP 6402

O Céng suit tiéu thu khéng ddng ké: 7,56 mW & 3,2 MHz va Vee =5 V..
O Téc d6 baud: dén 200 kBaud khi dién 4p ngudn nudi la + 5 V.
. dén 400 kBaud khi dién 4p ngudn nudi la + 10 V.
Q Dién 4p ngudn nudi tir4 Vdén 10,5 V.
O Dit khudn mau truyén dit lidu bang phén clng.
O Su dung don gian.
O Gia thanh gan 10 USD (nam 1996).
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Nhu 6 trong muc trude da dé cap dén, dé truyén dit liéu qua giao
dién néi tiép da cé cac chip duge tich hgp 6 mie dd cao. Mot linh kién
loai nay la bé UART CDP 6402 cua hang HARIS. B4 UART (Universal
Asynchronous Receiver/ Transmitter) nay chita trén cung chip mét bd
glti va bd nhan néi tiép hoat déng hoan toan doc lap véi nhau. B gui ndi
tiép truyén di sau mét xung khoi dong cée dit liéu x&p ké sat qua mot
duong dan téi bé nhin va gl kém theo mdt cach tu déng cac bit khdi
dong va bit dimg. Bén bd nhan lai ¢6 dudc cac di liéu da noi tiép dén dé
st dung song song. Diém dang luu ¥ 6 vi mach nay la khuén mau
truyén di lidu cé thé duge thiét lap trude bing phan clng qua cdc muc
logic & cac chan. Nho vy ma vi mach nay c¢6 thé duge st dung mét cach

van nang.

Bang dué day mé ta chiic nang cua cdc chan riéng biét:

M6 ta

Chan | Ky hiéu
1 VDD
2 NC
3 GND
4 RRD
5 D7 OUT
6 D6 OUT
7 D5 OUT
8 D4 OUT
9 D3 OUT
10 D2 OUT
11 D1 OUT
12 DO OUT
13 PE

Cuc duong ctua ngudn nuéi

Khéng dung

Mass, Dat, 0V

Receive Register Disable

Khi tin hiéu nay dan dén mdc High thi cic
duong dan 16i ra DOOUT dén D70UT chuyén
sang trang thai dién trd cao

Céc bit dit liéu da dén theo céach néi tiép & chén
20 s& xuit hién theo cach song song & cac 161 ra
ba trang thai (tristate): DTOUT dén DOOUT.

Parity Error: Sai sd ch#n 18
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14

15

16

17

18

19

20

FE

OE

SFD

RRC

DRR

DR

RRI

DO LUONG VA DIEU KHIEN BANG MAY TINH

Mét miic 16gic 1 & chan nay bao hiéu 12 bit chan
1& da duge lap trinh khéng déng nhat vai bit
nhén duge. N&u nhu bit chan 1é khéng duge kich
hoat thi chan nay nam & mic Low

Sai s6 Framming

Mie High ¢ chan nay bao hiéu la bit ding dau
tién la khong co gia tri. FE giti nguyén High cho
dén khi nhan dude mot bit ding o gia tri.

Sai s§ Overrun.

OE sau dé tré nén High, néu nhu mét byte mdéi
da dude nhin. Truéc khi byte ca duge doc tu
thanh ghi nhén,

Status Flag Disable. '

Mét miic cao 6 chdn nay cé nghia la cdc 161 ra
PE, FE, OE, DE va TBRL tré nén cé dién trg
cao.

Receiver Register Clock

O RRC, tin hiéu giit nhip cia b nhan néi tiép
duge dan dén. Tén s& can phai duge thiét lap &
gia tri 16 1an 16n hon toce do

Data Received Reset

M6t xung Low & chdn nay dat DR (Data
Received) trg lai Low.

Data Received

DR = 1 bdo hiéu la cic dit liéu da duge nhan mét
ciach ddy dt va ¢ mat § cdc 16i ra DTOUT dén
DOOUT. Trude khi mét byte du lidu co gia tri
tiép theo c6 thé duge bdo hiéu, tin hiéu DR cin
phai duge dat lai bang mét xung am & DRR
(chan 18).

Receiver Register Input
3 chan nay tin hiéu 18i vao ndi tiép dude dan
dén.
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22

23

24

25

26
27
28
29
30
31
32
33

34

MR

TBRE

TBRL

TRE

TRO

DOIN
D1IN
D2IN
D3IN
D4IN
D5IN
D6IN
D7IN

CRL

Master Reset

Vi mic High, viéc Reset linh kién sé duge thuc
hién. PE, FE, OE va DR dugc dat lai, trong khi
TRE, TBRE va TRO dugc dat 1én mic cao.

Transmitter Buffer Register Empty

Mot miuic cao ¢ chan nay bdo hiéu la thanh ghi
ctia bé gui dang trong va san sang tiép nhén du
liéu méi. '

Transmitter Control Register Load

Mot xung Low sé xoa dé giti di cdc bit dit liu.
Bang suon duong cdc dit liéu x&p ké sat, song
song D7IN dén DOIN sé& duge truyén vao thanh
ghi cuia bd g va sau dé dude giti dén bén nhan
theo cdach néi tiép vdéi bit khoi dong va bit diing.
Transmitter Register Empty

M6t muc cao bao hiéu 1a linh kién da lam xong
viéc g

Transmitter Register Qutput.

Cac bit du liéu xép ké sat song song DOIN dén
D7IN duge gui bao gém bit khdi déng va bit
ditng qua dusng dan TRO t&i bén nhan.

Cédc bit du liéu 8 cdc 161 vao nay dude gui truc
tiép dén noi nhéan.

« DOIN 14 LSB

* D7IN la MSB

Control Register Load: Nap thanh ghi diéu khién.
Mgt mic High nap céc bit diéu khién vao thanh
ghi diéu khién.
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PARITY
BITS
LE (ODDy}
LE
CHAN
CHAN

DISABLED

DISABLED
LE
LE

CHAN

CHAN

DISABLED

DISABLED
LE
LE

CHAN

CHAN

DISABLED
DISABLED
LE
LE

CHAN

CHAN
DISABLED

DISABLED

STOP
BITS

)

O TRC ¢6 tin hidu gilt nhip cta bo giti néi tlep

I'Tén s& cat phai duge thiét 1ap 16n hon téc do
baud 16 lar
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1.2.5 MODUN CO SO VAO/ RA 8 BIT KHONG CO NGUON NUOI PHU

Dudi day 1a mét mach ¢é kha nang hoat déng nhu 1a médun ghép
néi véi giao dién ndi ti€p ctia mdy tinh PC @€ nhap va xuat di lidu ti 8
tin hiéu TTL. Médun nay c6 kha nang ghép néai véi bd bién déi A/D, bd
bién doi D/A, khéi d8m va cdc bd phan ngoai vi khéc va nhd vay cho
phép né dude s dung mét cdch van nang. Dac biét ¢ day phai nhan
manh la médun khéng doi hoi ¢ nguén nudi phu. Ngudn nusbi cho
médun nay dude 18y tryc tiép tir giao dién RS 232 4 may tinh PC. Mach
dién doi héi dong dién tiéu thu cd mili ampe. Ngoai ra con cé thé ghép
ndi thém véi cdc mach phu trg, nén dong tiéu thu tdng céng cue dai cd
10 mA. Trén hinh 1.11 chi ra s¢ d6 dién cta médun.

p 132
0 o e, —EE-CH
ELER P ‘ : per RO T:i - 0@ T
-—8 I——‘_ o50UT JORR IC2a
I [] 20 l 1
DACUT RAT Fr
: :-_J—(—-— |1'° D3oUT 2 : y I-‘iﬂ K2
B 8 i1 o20UT TRG 1 1
L ] .-——(-r-:: o10Ur s 12 -t ]
[ -—(—I_ poour  VIC e |7 avs
[ ] .,.__(_F: ca AL - )
K le ’--—---—)T D7IN - F..} d 9
| ] ¥ i DEIN ax e
[ ] .————-)—'i'-' DSIM P1 °°| Hanpe
L ] .———PT DAIN @D
L .'--—"—"—'B— DIIN .
o pt—p ooy TEL sv
L .‘*——)T DLIN ;'. L M2936
1{e® oDy
————13 =<
o ST Tow
1Tl '
————

Hinh 1.11 So d& mach clia médun cd sd dung cho céng ndi tigp
khéng ¢an ngudn nudi phy.

Hat nhén cia mach dién nay 1a vi mach UART CDP 6402, linh kién
- nay doi héi rat it cdc linh kién phu 6 mach ngoai. Nguén nuéi duge 14y
ra tit hai dudng tin hiéu DTR va RTS. Dién dp khi & trang thai khéng'
qua tai 1a + 12 V di qua hai diét dén 161 vao cua bé 6n a4p LM 2936 cha
hang NSC. Vi mach én 4p nay c6 hai uu diém néi bat: dong tidu thu cta
vi mach nay chi ¢ 100 pA, ¢on su khac nhau nhé nhat giita dién ap 16i
vao va l6i ra c6 thé dat dén 0,2 V. Nhd vay vi mach LM 2936 c6 thé duge
xem la dd dugc du tinh truge dé dang cho mach dién nay. Tin hiéu giit
nhip diung cho UART dugc 1dy ra tit mét bo dao déng bao gém mét bd
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dao bang trigger Schmitt, mét tu dién va mét dién tré nhu minh hoa
trén hinh 1.11. Véi cdc gid tri cua tu dién va dién trd nhu ghi-trén hinh
vé, tin s6 tudng dng cd 153 kHz. Mot su déng chinh chinh xdc dé co
dudc tidn sd 153.600 Hz dude thuc hién bang trimmer TR1. Tan sé da
dudc thiét 1ap tuong {ing véi 16 14n tée dd baud c6 gia tri 9.600 baud.

Céc bit dif liéu da nhan dude ti may tinh PC qua dudng dan TxD 4
6 cAdm 9 chin dat dén médun co s6. Bdi vi tin hidu nay co miic dién ap
nam gitta + 12 Vva - 12 V. Con médun ¢d s lam viéc gita mite dién ap
0 V va 5 V nén can ¢6 mét su thich ing vé dién 4p. Ngudi ta cho tin hiéu
truyén qua dién trdé R2 téi dist 6n d4p ZD1 (4,7 V) dé han ché bién do
dién ap cuc dai xuéng dudi + 5 V. Nhd vay ma d 16i vao cia bd dao tiép
theo miic dién 4p tré lai tuong thich TTL. L&i ra néi tiép TRO cua bd
UART dudc dan qua mot bd ddo dén chan ra RxD & phich cam 9 chan.
D& néi ghép véi may tinh PC khéng dude phép ding mot cdp ndi moédun
0 véi cac dudng dan tin hiéu bat chéo, ma nén dung cdp néi 1:1.

Viéc lap rap bo UART tién hanh theo cach théng thuéng. Déi véi
viéc truyén dit liu cdc mach cda bit diéu khién CLS1 = 1, CLS2 = 1, PI
= 1, EPE = 0 va 8BS = 0 chi ra cdc khuén miu dit liéu sau day: 8 bit di
ligu, mot bit khéi dong, mot bit ding, khéng cé bit chan 18, Khuén miu
nay cing phai dugc thiét lap bén may tinh PC vi néu khong thi bé
UART sé nhan dude nhitng dit liéu sai.

Nho c6 C6 va R3 ma ¢t mdi 14n bat dién vao may lai xdy ra su dat
lai (Power-On-Reset). Céc dir 1iéu 161 ra D7OUT dén DOOUT ciing nhu
byte dir liu da duge gtti D7IN dén DOIN ¢6 mat ¢ 6 cdm 32 chan det.

Mach d chan ra DDR (chan 18) la rat ddng quan tam. Pé hiéu duge
ta can chu y: Khi cdc di 11éu da nhan duge mét cach day dua thi tin hiéu
DR chuyén sang mitc High. Chi khi nio nhin dugec mét xung Low &
DDR thi DR méi dude dat trd lai mic Low. Xung 4m nay duge 14y ra ti
byte dit liéu tdi tiép sau ddy. Mudn thé ngudi ta st dung bit khéi dong,
bit nay sau bd dao sé ¢6 miic Low dang can cé.

Trén hinh 1.12 va 1.13 md ta su sdp x€p linh kién va so dd mach in
cua mbdun co s6.

Céc linh kién c¢an thiét cho mach duge liét ké nhu sau day:
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Hinh 1.12 Sap x&p linh kién trén médun co s ding cho céng nai tiép

khéng cidn nguén nudi phuy.

Linh kién bédn dan:

IC1: CDP 6402

I1C2: 74HC14

IC3: LM 2936Z-5.0

(hoac 78L05)

Dién tra:

R1: 6,8kQ

R2: 10kQ

R3: 1kQ

TR1: 5kQ

Tu dién:
C1: 1 nF
C2, C4, C5: 100 nF

C3,C6: 10pF/16V

Dic‘)’t'bén dan:
D1, D2: 1IN 4148

ZD1: 47V
Phich cam:

K1: det 32 chan
K2: 9 chan
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I@ {C) DITA' 96 COMVCC _@

Hinh 1.13 S0 dé mach in cla mddun ¢d s& dung cho ¢8ng ndi tidp
khéng can ngudn nudi phu.

Modun co 86 nay co thé trao d6i véi mdy tinh PC nhu thé nao ?

Trong QBasic céng viéc nay duge thuc hién mét cdch rat don gian.
Bang lénh PRINT #1, CHR $ (outbyte), mét méau bit mong muén s& dgn
duge cac duong dan 16i ra D7OUT dén DGOUT ctia médun co s6. Bién
outbyte chia dung mét con s6 trong hé dém mudi niam giita 0 va 255.
Viée mé ta chi tiét vé vén dé nay da duge dé c4p dén § trén day.

Chi din: Didu kién dé doc vao mot byte dit liéu 1a mdt xung Low &
tin hiéu TBRL. Bang sudn dudng ciia xung giii nhip cdc di
liéu x8p ké sat song song D7IN d&én DOIN duogc chuyén vao
thanh ghi bén gti va sau ddy duge gli néi tiép véi bit khai
dong va bit dirng tdi may tinh PC.

Viée doc vao cua cdc bit dit liéu xép ké sat song song D7IN dén

" DOIN dién ra sau lénh inbyte = ASC (INOUT $ (1, #1)). Sau d6 bién

inbyte chiia dung gia tri cua cdc byte dit liéu nhu la mot gi4 tri trong hé
dém muoi. ‘
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~ Tin hiéu nay ciing c¢6 mit ¢ 6 cAm 32 chan det. Chuong trinh dung
lam thi du dusi ddy mét ldn nita lam sdng t6 hon viéc trao déi théng tin
gitta may tinh PC va médun cd sd dién ra nhu thé nao.

! Program: COMBESPR

! Function: Chuong trinh ndy ding lam thi ay minh

' hoa mdét cdch rd rang hon xem médun co s& dung cho
*  giao dién n&i tifp & muc 1,2,5 d&n 1,2,7 <& thé

! duoc trao dA81 tu mdy tinh PC nhu thé& nao ?

*  Hardware: Can cd mét médun cg sé& ding cho giao
©  dién nfi tifp nhu & muc 1,2,5 d&n 1,2,7

OPEN “comZ: 9600,N8,1,CS,DS” FOR RANDOM AS #1

- CLS
PRINT “Ban hdy cho vao con s& hé d&m 10 clha byter
PRINT “du liéu duge dua ra (0... 255)~

INPUT cutbyte
‘==z========== Xuft ra c4c byte dit 1i8u =c=======z===_
PRINT #1, CHRS (outhyte):
‘====z=z===2== K&t thic viéc xuft dit 118y --=z=z=z======
Biy gid da l1liéu ducc doc vao
outbyte cutbyrce AND (255 - 1)
PRINT #1, CHRS (outbyte);
cutbyte outbyte CR 1
PRINT #1, CHRS (outbyte);

B it boc vao cdc byte dil liéu -------—-----
inbyte = ASC (INPUTS (1, #1))
PRINT “Bit dd liéu da doc vao 1la:”, inbyte

END

1.2.6 MODUN COU SO VAO/ RA 8 BIT vOI MAX 232

Trong muc nay sé gi¢i thiéu mot médun o s6 khac nita dé ghép néi
véi giao dién n& tiép cha may tinh PC. Médun nay tudng thich hoan
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toan véi 6 cam 32 chan det & modun trinh bay trong muc 1.2.5. O day,
médun nay ciing cho phép ca doc vao cang nhu dua ra 8.tin hiéu TTL
qua giao dién noi tiép cua may tinh PC. Su khé4c nhau so véi médun
trude day 1a d nhitng théng s6 ky thuat da dudc cai tién. ‘
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Hinh 1.14 So d8 mach cla médun co s ding cho cdng ndi tidp véi MAX 232,

Médun co sd trén hinh 1.14 ¢6 chita vi mach MAX 232 cta hang
MAXIM dé thich ting tin hiéu d mic (+ 12 V, - 12 V) trén giao dién RS
232. ‘

Vi mach nay nhan muc RS 232 da dugc gii tir may tinh PC va bién
déi tin hiéu nay thanh tin hiéu TTL, d€ réi sau d6 dan téi bdé UART
CDP 6402, Tin hiéu ti bo UART duge bién d6i thanh mic + 12 V/ - 12V
va gui toi mdy tinh PC. Theo cdch nay khoang cach giiia may tinh PC
va médun co s6 c6 thé dat dén trén 20 m. Mét vu diém khéc nita cda
médun co sé 1a kha nang thiét lap téc do baud. Muén thé, trong mach
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da stt dung bd dém nhi phan 74HC4060, b6 dém nay c6 nhiing 16i vao
phu thém dé néi truc tiép véi mdt bé cdng hudng thach anh.
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Hinh 1.15 SAp xé&p linh kién trén mddun co sd diing cho céng ndi tiép
vEi MAX 232.

Bing viéc thay di vi tri m6t cdu néi (Jumper) c6 thé dat mét cach chinh
xdc cdc gia tri 2.400; 4.800; 9.600 va 19.200 baud. Mét sy tinh chinh b
sung bang mét trimmer ¢ day la khong cdn thiét. Can chd ¥ rang tdn sd
6 chdn 17 va 40 cua bd UART can phai tuong ting v6i 16 1an tée do baud.
Chang han nhu d 16i ra Q4 (ctia IC1 74HC4060) ¢6 cdc xung vudng goc
vdi tan s6 4,9152 MHz : 24 = 307.200 Hz. Tan s6 nay tng véi 16 lan téc
d6 baud 19.200 baud. Ngudn nuéi dude thiét k& véi bo én dp 7805 dé ¢o
duge dién 4p 5 V én dinh & 161 ra. Con & 16i vao can c6 mot dién 4p trén
7.5 V, dién dp nay co thé 14y tir mét bd nan dong hodc ti mét bd pin 9 V.
Trén hinh 1.15 va 1.16 1a so dé sidp xép linh kién va mach in cua

modun.
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(C) DITA* 96 COMMAX El

Hinh 1.16 S0 d6 mach in clia mbddun cd sd ding cho cong ndi tiép
vai MAX 232,

Céc linh kién can thiét cho mach dugc liét ké dudi day:

Linh kién ban dan: Tu dién:
IC1: 74HC4060 C1, C2: 22 pF
IC2: CDP 6402 C3: 100 uF/35V
IC3: 7805 C4, C5, C10, C13: 100 nF
1C4: MAX 232 Ce, C7,C8, C9, C11, C12:
bién trao: 10yt /16 V
R1,R3: 1kQ
R2: 10 MQ
Phich cam:
K1: det 32 chan
K2: 9 chan

Dist ban dan:
D1, D2: 1N 4148
ZD1: 4.7V
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197 MODUN CO SO VAQ/ RA 8 BIT CACH LY VE MAT DIEN
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Hinh 1.17 So dé mach cia modun cd sd dung cho cdng ndi tiép

véi sif cach ly vé dién.

Trong muc nay mot médun khéc niia ¢é thé ndi véi giao dién néi
tiép sé duge gidi thidu. Su khae nhau co ban so véi cdc médun da gidi
thiéu trude day la su cdch ly vé dién gitta may tinh PC va mddun. Nho
¢6 linh kién ghép néi quang (optocoupler) ma tat ca cde tin hiéu dén véi
may tinh PC dude cach ly. Do viy ma khong c6 su ghép néi truc tiép vé
mat dién gitta d6i tuong do va may tinh PC. N&u khéng ké dén tinh chat
nay thi c¢6 thé xem nhu médun nay da dudc mb ta trong muc trén day,
con so 46 dién duoc minh hoa trén hinh 1.17. Nhitng dac diém cta
madun nay co thé tém tdt nhu sau:

0 Thiét lap chinh xdc toc 46 baud bang bd cong hudng thach anh.
0 Boén téc 46 baud dat duoc bang cau néi: 2.400; 4.800; 9.600 va
19.200 baud.
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& Nguén nudi ding qua bd nan dién hoéc bé pin 9 V.
O Ngan cach vé dién v6i may tinh PC.
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Hinh 1.18 Sép x&p cac linh kién mddun co s& vaol ra 8 bit cach ly v dién.

Cac linh kién cdn dung dé lap rap mach la:

Linh kién ban dan: Dién tré:
ICi:  74HC4060 R1,R3: 1kQ
IC2:  CDP 6402 R2: 10 MO
IC3: 7805 R4: 4,7 kO
IC4:  CNY 74-2 R5,R8: 15kO
T1: BC 557 Ré:  10kQ
R7: 390 ©
Tu dién: : e
C1,C2: 22 pF Diét ban dan:
C3: 100 uF /35 V D1: 1N 4001
C4,C5,C7,C8: 100nF D2: 1IN 4148

Cé: 10ukF/16V Phich edm:
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Thach anh: K1: det 32 chan
Q1: 4,9152 MHz K2: 9 chan

©

® (C)DITA' 96 COMOPTO ®

Hinh 1.19 S0 dé mach in mddun cd s& vao/ ra 8 bit cach ly vé dian.

Trén hinh 1.18 va 1.19 la su sap xép linh kién va mach in cua
médun co s6; con trén hinh 1.20 1a hinh ddng bé ngoai clia cac médun co
sd da duge gidi thidu.
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Minh 1.20 Hinh dang bén ngoai ciia mot s6 méadun cd sé.

1.3 CAC RANH CAM TRONG MAY TINH PC
1.3.1 SU SAP XEP CHAN TREN RANH CAM

Khi mdt may tinh xuét xudng thi ca nha san xual va ngudi dung
déu ngam hiéu 1a cidu hinh chua han da hoan chinh, ma tuy ting muc
dich st dung c6 thé dua thém vao cic ban mach (card) ghép néi dé mé
rong kha nang dap dng cua mdy tinh. Bén trong may, ngoai cac ranh
cam dung cho card vao/ ra (I/O), card man hinh, vin c¢on nhitng ranh
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cam dé trong. Céc ranh cdm nay dugc tiép tuc dung dé ghép noi cac ban
mach cadm thém vao véi may tinh PC.

& may tinh PC/XT ranh cam trong mdy tinh chi c6 mat loai vdi dd
rong bus 1a 8 bit va tuan theo tiéu chuan ISA (viét tat tit Industry
Standard Architecture). T m&y tinh AT tré di viéc bd tri chan trén
rinh cim trd nén phic tap hon. tuy theo tiéu chuin duge lya chon khi.
ché tao mdy tinh. Cac loai ranh cam theo nhilng tiéu chuan khac nhau
¢6 thé ké ra nhu sau: -

O Ranh cdm 16 bit theo chuin ISA (Industry Standard Architecture).

O Ranh cdm PS/2 véi 16 bit theo chudn MCA
{Micro Channel Architecture).

0 Ranh cdm PS/2 véi 32 bit theo chuan MCA
{Micro Channel Architecture).

O Ranh cdm 32 bit theo chuan EISA
(BExtended Industry Standard Architecture).

O Ranh cam 32 bit theo chuan VESA VLB (VESA Local Bus Standard).
O Rinh cim 32 bit theo chuan PCI '

{Peripheral Component Interconect-Standard).

Cho dén nay phan l6n cac card ghép néi dung trong ky thuat do
Jluong va diéu khién dédu dude ché tao dé dat vao ranh cdm theo chuan
ISA, cho nén dudi day sé duge gidi thiéu chi tiét hon. Trong cdc trub’fiﬁ
hop can tim hiéu chi tiét vé cac ranh cam khdc, ban doc ¢6 thé xem
thém phan phu luc 3 d cuéi sdch.

Ranh cim theo chuan ISA:

Théng thuong ranh cdm cé 62 dusng tin hiéu dung cho muc dich
thong tin v6i mot card cdm vao. V& cd ban cdc dudng tin higu nay duge
chia ra thanh cac dudng dan tin hiéu, duéng dan.dia chi va dudng din
didu khién. Bdi vi ngay tit cic may tinh PC/ XT da sin c6 cac ranh cidm
62 chan nay, trén do cé 8 dudng din dit liéu, nén doi khi ngudi ta cing
goi luén ranh cdm 62 chan nay la ranh cam 8 bit. Chi nhiing card 8 bit
méi duge cam vao ranh nay. Bang duéi day chi ra su sap xép chan ra
cua ranh ciAm md rong 8 bit.
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GND BO1 A01 / IOCHCK
Reset B02 A02 D7
+5V B03 A03 D6
IRQ2 Bo4 A04 D5
-5V BO5 A05 D4
DREQ2 BO6 A06 D3
-12Y BO7 A07 D2
Du trit BO8 A08 D1
+12V B09 A09 DO
GND B10 A10 / IOCHRDY
/MEMW B11 All AEN
/MEMR B12 Al2 Al9
/TOW B13 Al3 Al8
/IOR . Bl4 Al4 Al7
/DACK3 B15 Al5 Al6
DREQ3 B16 Al6 Al5
/DACK1 B17 Al17 Ald
DREQ1 B18 Al8 Al3
/DACKO " B19 Al9 Al12
¥ CLK B20 A20 All
IRQ7 - B21 A21 A10
IRQ6 B22 A22 A9
IRQ5 B23 A23 A8
IRQ4 B24 . A%4 A7
IRQ3 B25 A25 A6
/DACK2 B26 A26 A5
TC B27 A27 Ad
ALE B28 A28 A3
+5V B29 A29 A2
0sC B30 A30 Al
GND B31 A31 A0
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V& sau mdy tinh PC/ AT ra dui ching c6 thém mét ranh tha hai nam
.hAng hang véi ranh 8 bit ké trén vi cé 36 chan.

7+8n ranh nay 6 chita cie tiv miéu 16 bit. Nén khi ¢6 thém ranh cAm
r.xv thi ngudi ta goi chung ¢a hai raak 14 ranh cidm 16 bit. Cdc ranh cdm
t3r 32 bit tré lén dung dé ghép thém vao nhiing card cé chat lugng rat
cao. va vi vy trong pham vi ngi duz cua endn sdach nay chua  duge

cuan tam.

Ranh cdm 16 bit bao gbm ranh & 3 bit va c6 thém mot ranh cam
thit hai. Duséi day 1a sa sap xép chan ¢ cfa ranh cam thi hai:

| /MEMCS16 DO1 [ co SBHE

[ /1.0CS16 D02 b Co2 LA23

I IRQ 0 D03 | . Co3 LA22 |

| IRQU D04 ;l | Co4 LA21

| IRQ 12 DO5 | | cos LA20 |

| 1RQ13 Do6 | C06 LA19 |

| IRQ 14 D07 | Co7 LAIS |

| 7DARK 4 DOs | C08 LA17
DRQ 0 DoS | C09 TMEMR |
7DARK 5 D0 | C10 TMEMW
DRQ 5 D11 | C11 spg |
TDARK 6 D12 | C12 S5D9
DRQ 6 D13 | C13 SD10
7DARK 7 D14 | C14 SD11

DR 7 D15 C15 spiz |
15V T D Cl6 SD13
/MASTER D17 | C17 SD14

| oND | D18 C18 SD15 |

Kich thude 16n nhat cua cde card ISA § bit 1a;

2 Chiéu cao 106,7 mm thay 4,2 inhxo).
A Chiéu dai 333,5 mm (hay 13.13 inhxo;.
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U Chiéu day - ké ca linh kién - 12,7 mm (hay 0,5 inhxg).
Con kich thitde 16n nhat cta cdc card ISA 16 bit 1a:

3 Chiéu cao 121,92 mm (hay 4,8 inhxd).
O Chiéu dai 333,5 mm (hay 13,13 inhxa).
O Chiéu day - ké ca linh kién - 12,7 mm (hay 0,5 inhxo).

Su khac nhau gitta hai kich thuée nay chi ¢ chiéu cao ma nguyén
nhén la do v6 cua may tinh AT dugc thiét ké cao hon loai XT déi chiit.

Ti cdch sdp xép chan ra, rd rang 1a 62 dudng tin hidu nam ca d mat
han thiéc ciing nhu mat sap dat linh kién. Do d6 cdc ban mach (card)
cam thém vao bao gid cing la nhiing card mach in hai mat. Bén canh 8
dudng dan dit liéu trén card con c6 20 dudng din dja chi tir AQ dén A19.
Trong cudn sdch nay cac dudng dan diéu khién cdn lai ciing it dude quan
tam d&n. Va khéng phai tit ca cac tin hiéu didu khién ding dé tao nén
mot card md rong déu duge su dung, nén thudng thi ta ciing chi can
.quan tAm dén cdc tin hidu sau:

Tin higu Huéng Mé ta
Reset Léi ra Sau khi bat mdy tinh hoic sau khi ngat

dién, dutng dan Reset s& kich hoat trong
thdi gian ngan dé dua card da dugc cdm vao
dén mot trang thai ban dau x4c dinh.

TOW Léira Input / Output / Write

Tin hiéu nay sé kich hoat khi truy nhéip ghi
1én mot card mo rong. Mitc thap chi ra rang
cac dir liéu c6 gia tri dang cho dé dua ra 8
bus dii liu. Cdc dit liéu ddge don nhan bang
sudn trudc.

/IOR Ldira Input / Output / Read

Mitc thap cia dudng dan dia chi nay bdo
hiéu sy truy nhdp doc trén mét card mé
rong. Trong thoi gian nay cdc dit liéu c6 gid
tri cAn phai sdp xép dé rdi sau d6 duge don
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AEN Ldira

nhén bing sudn trudc.

Address Enable

53

Pudng din diéu khién AEN dung dé phan
biét chu trinh truy nhip DMA va chu trinh

truy nhép bo xit 1. O mic cao (High) DMA

giam sat qua bus dia chi va bus dit léy;
dutng dan c6 hiéu lyc 6 miic thdp (Low).
Putng dan nay cin phai dude s dung cho
qua trinh giai ma dia chi bdi card mé rong.

1.3.2 SU GIAI MA DIA CHI VA NOI BUS DU LIEU

Ving vao/ ra ciia mdy tinh PC da chiém giit 64 kByte cia bé nhé
téng cong véi dung lugng hang vai MByte tré 1én. Vi vy, ving vao/ ra

ctia mét card md rong khong duge phép bao trum lén vung dia chi vao/

ra cua mdy tinh. Khi dua mét card md réng vao su dung, thi viéc dau
tién 1a ta phai luu tam dén diém dang chi ¥ nay. Bang dudi day sé chi
ra su sap xép cta ving dia chi vao/ ra cia may tinh PC/AT.

Dia chi (Hex) vao/ra

Chiic nang

000 - 01F
020 - 03F
040 - 04H
060 - O6F
070 - O7F
080 - O9F
0AOQ - OAF
0CH - 0CF
0EO - OEF
OF8 - OFF
1F0 - 1F8
200 - 20F
278 - 27F

Bo diéu khién DMA 1 (8232)
Bo diéu khién ngat (8259)

Bo phat thoi gian (8254)

Bé kiém tra ban phim (8242)
Déng hé thdi gian thye (MC 146818)
Thanh ghi trang DMA (LS 670)
B¢ diéu khién ngdt 2 (8259)

B6 diéu khién DMA 2 (8237)
Du trit cho mang mach chinh
Bo dong xit 1y 80x87

B6 diéu khién dia cing

Céng diing cho tro chdi (Game)
Céng song song 2 (LPT 2)

;
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e

20 a0

Card EGA 2
2E8 - 2EF | Cdng néi tiép 4 (COM 4)
2F8 - 2FF 1 Cong noi tiép 2 (COM 2)
300 - 31F | Dung cho card md rong
320 - 32F | Bo diéu khién Gia cuing
360 - 36F E Cong ndi mang (LAN;
378 - 37F ' Céng song song 1 (LPT 1)
380 - 38F | Céng 261 ti€p dong bo 2
3A0 - 3AF | Céng néi tiép déng bo 1
3B0O - 3B7 Man hinh don sac
3C0 - 3CF | Card EGA
3D0 - 3DF Card CGA
3E8 - 3KF . Céng ndi tiép 3 (COM 3)
3F0 - 3F7 Bo diéu khién dia mém
3F8 - 3FF Céng néi tidp 1 (COM 1)

T bang nay ta th&y rd rang 14 cdc dia chi 300 dén 31F (Hex.) da
duge du tinh dé dung ¢ho céc card mé rong. Cac dudng din dia chi duge
st dung dd1 voi vang nay la AQ dén A9. Théng thusng thi cde dia chi,
ma dudi cdac dia chi 'n?ay may tinh c6 thé trao déi véi card mé rong, co
thé dat dugc & chinh trén card. Bay gio nhiém vu caa tdm ban mach
(card) dude gai vao la so sanh céc dudng dan dia chi é may tinh véi cac
dia chi da duge thiét 12p xem c6 thong nhat khong va thong bao s danh
gia 6 mdt bd diéu khién lagic. Chi khi c6 su thdng nhat mét cich chinh
x4c mai c6 thé tién hanh su trao d8i théng tin véi may tinh.

Théng thuong thi trén mot card md réng co6 nhiéu khéi chiic nang
nhu: bé bién déi A/D, bd bién déi D/A, khéi xudt va nhap dit lide 6, cde
khéi nay duge trao déi dusi nhimng dia chi khac nhau tit mdy tnh. Trén
hinh 1.21 chi ra mét mach gidi ma dién hinh, ma ta sé con ga» lai trén
cdc card md réng. ‘

Bo giai ma dia chi 74HC688 so sanh cac duong dan dia chi A2 dén

A9 xem c0 thong nhat véi cac dia chi co ban duge thiét lap trén card mé
rong bang chuyén mach DIP. 74HC688 so sanh hai trong s6 tdm bit
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xem c¢6 giéng nhau khong va khi cdc bit x8p ké s4t dong nhit sé tao ra
mét tin hiéu Low d chan 19, '

TRL245
A B2 09w -
17 2§ . -
A2 B2 - -
16 D2 el
A3 BY 15 DA T
I B4 - -
AS papdt - -
13 Ds —
M psp= - -
AT B 1’: g: - -
Al pa -t -
DIR o 2
o e
- b
Te4500 | « 4 Y0 14 1CS0 Basisadresss + 0
2] A IVAIy (C3t Besisadresss +1 Ly .
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Hinh 1.21 Mach giai ma thuéng dung trén mét card duge cim thém vao.

Ngoai cdi d6 ra né con quy dinh vé quyén st dung mat 16i vao duge kich
hoat /G. Chitng nao ma chén ra nay con nam ¢ mic High (cao) thi tin
hiéu 161 ra caa bd so sdnh v&n giit nguyén miic légic 1 doc ldp véi mic
légic xép ké sat. Binh thudng thi chan ra nay dude néi véi tin hiéu AEN,
Chi khi tin hiéu nay din dén mudc thap thi cac dit liéu c6 gia tri méi
nam 6 trén bus. Do duge ché tao bang cong nghé CMOS ma d6i véi cde
tin hiéu cta bus PC linh kién nay thyc té t6 ra 1a khéng cé tai.

Mach légic ctia bé gidi ma sinh ra tit cdc dudng din dia chi AO va
Al tin hiéu ddnh gid cta bd so sanh dia chi va hai tin hiéu /IOR, /IOW
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cdce tin hiéu Iua chon déi véi cac khéi chitc ndng riéng biét. Vi thé bang
cdc dia chi AO va Al cho phép trao déi véi bon chite nang khac nhau khi
doc vao hoac khi ghi, card m6 réng ciing chiém bén dia chi.

Mach légic cha bd giai ma cd chita hai vi mach 74HCO00 va
74HC138. Ba cong NAND lam cho bd dém bus 74HC245 sau day chi trd
nén duge kich hoat (/G = 0) khi céde diéu kién sau dugc thyc hién: Thi
nhét 1a card md rong cidm thém vao da trao ddi duge (chan 19 cia vi
mach 74HC688 bang khong) va thi hai 1a mét chu trinh doc hodc 1a chu
trinh ghi dudce thuc hién (IRO = 0 hoac la IOW = 0). Khi ma chi mdt
diéu kién khéng dude thuc hién thi chan ra /G cua 74HC245 giit nguyén
la High va b6 dém bus dirng lai trong trang thai dién trd cao.

Gl1/G2a /2Bl C B A lwo /N1 /N2 /Y3 /Y4 /Y5 /Y6 /YT
IOR Al A0
X 1 1 X X X |1 1 1 11 1 1 1
0 X X{X X X111 1 1 1 1 1 1 1
1 0 0 0 0 00 1 1 1 1 1 1 1
1 0 olo o 1{1 0 1 1 1 1 1 1
1 0 0 [ 0 1 0 1 1 0 i1 1 1 1
1 0 0|0 1 1111 1 0 1 1 1 1
1 0 0 1 0 0 1 1 1 1 0 1 1 1
1 0 0 1 0 111 1 1 1 1 0 1 1
1 0 0 1 1 0 1 1 1 1 1 1 0 1
1 0 0 1 1 1 1 1 1 1 1 1 1 0

Hinh 1.22 Bang chéan Iy ctia vi mach gidi ma 74HC138 trén hinh 1.21,

Ngoai ra, mach légic cua b giai méa con ¢é chita mét linh kién dac
biét nham lam gidm déng ké gia thanh cta bo gidi ma. Vi mach
74HC138 c6 chita mot bo gidi ma 1 trong 8 véi ba tin hiéu lua chon chip.
Nh mot con s6 nhi phén, ¢ linh kién nay ta co thé chon dung 16i ra ti
trong so tam 161 ra. Loi ra da duge lua chon sau da sé nhan mue Low,
trong khi tat ca céc 16i ra khdc van giit nguyén mic logic 1. Trong mach
dién dugc minh hoa trén hinh 1.21, cdc bit dia chi A0 va Al ciing nhu
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tin hiéu IOR dat dén cac 16i vao dia chi A, B va C. Cén hinh 1.22 mé ta
bang chan 1y cua vi mach 74HC138.

Dén day ta c6 thé tom tdt lai 1a: card md réng dude cAm thém vao
ranh cdm sé& chim bén dia chi, trong d6 méi dia chi déu ¢6 thé duge doc
hoac 12 ghi. Vang dia chi ctia card md rong cé thé viét nhu sau:

Dia chi vao/ra Doc/ghi Léi ra tin
' (R/'W) hiégu

Dia chi coban  {(chang han F 300) boc Yo=0
Ghi Y4=0

Dia chi coban + 1 (chang han F301) Doc Y1=0
Ghi Y5=0

Dia chi co ban + 2 (chang han F302) Doc Y2=0
_ . Ghi Y6=0
Dia chi cd ban + 3 (ching han F303 ) Doc Y3=0
Ghi Y7=0

Trong QBasic cac lénh cdn thigt dé ghi va doc dia chi.cé thé viét
duéi dang:

- Chu trinh ghi: OUT port address, outhyte

- Chu trinh doc:  inbyte = INP (port address)

V& van dé nay ta da c6 dip tim hidu trong muc 1.1 trude day.

Bo giai ma légic ddm nhiém déng thdi su didu khién clia bo dém
bus hai chiéu 74HC245, bd nay néi cdc duong dan dit liéu cia ranh cim
PC véi cac dudng dan chia card md réng. Su ndi ghép nay la rat quan
trong, nhd vdy ma cdc muc tin hiéu trén dudng dan dit liéu khong bi
anh hudng qua manh. N6 ¢6 chita 8 bo dém véi céc 161 ra ba trang thdi
(Tristate) dé trao déi théng tin gitta cac duong din bus dit lidu theo hai
huéng. Hung dude x4c dinh tit miic 16gic 6 18i vao DIR: DIR = 0 chuyén
cdc dit liéu tir B sang A. Viéc chuyén huéng dit lidu cho phép quan Iy
mét cach don gidn nhat 1a bing tin hidu /IOR. Ta cé thé néi truc ti&p véi
chan ra DIR. Dudng nhién gia thiét la cng dit liéu A dude néi voi céc
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dudng dit lidu ctta ranh cdm PC va céng dit lidu B véi dudng dan dii liéu
ctia card md rong. Qua d6 bao dam rang bé dém bus 74HC245 chi sdp
xép nhitng dit lidu trén bus dit lidu cla mdy tinh PC. Khi ma m4ay tinh
PC thuc hién mét sy truy nhap doe (/IOR = 0).

Cac tin hiéu lua chen chip CS0 dén CS7 c6 thé dude s dung dé lua
chon céc khéi chiic nang khac nhau. Bang bén tin hiéu CS0 dén CS3 ¢6
thé diéu khién cdc khéi ngoai vi khac nhau dé doe cac dit lidu. Céc khéi
ngoai vi nay cé thé 1a bo bién d8i A/D hoic 1a bd dém bus, b dém nay
d4dy ra cac dit liéu theo huéng ranh cam PC. Ngugc lai céce tin hiéu CS4
dén CS7 déng vai tro kich hoat khéi ngoai vi can nhap cac dii liéu tir
mdy tinh PC. Cdc khéi nay cé thé la bo bién d8i D/A hoac bé chét di
litu. Nhe vy ma c4c tin hiéu trigger d6i véi cdc phép do co6 thé duge
thye hién. Hinh 1.23 minh hoa mét vai kha nédng cho thiy céc tin higdu
nay da duge tdn dung nhu thé nao. )

oo Do
Do “=— e [
»n > W e b DL
b oz 2] am
hod o 3 | 7aczae [ € oy
2] e ';] - H-—JConver{efi-*_
D4 - ‘
DE et —D8] e Pt
or - ¢ N
150 G 0K START,
P [
Do . 0o
t:é 7 - 21 DA
f\-b-—%-' wiosTe § Se-Convertor
M-E— i = 1 — |
k—»—:‘—; b
\—)—.—q - !
s ax - I
- [
e

Hinh 1.23 D&u ndi tin higu CS vao khai ngoai vi.

Khi doc tir dia chi co bdn thi CS0 nhdn mitc Low va kich hoat bd
dém 74HC244, bé nay day ra 8 bit dit liéu cla né theo huéng ranh may
tinh PC. Bay gi6 mdy tinh PC ¢6 thé doc cdc dit lidu vao béi vi bo dém
bus 74HC245 6 thdi diém nay cang da duge kich hoat. Véi CS1 bé bién
déi A/D trd nén trao déi duge. Diéu nay xay ra qua viéc doc dia chi
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(Basicaddress +1). Khi ta muén luu trit cac dit lidu 1én thidt bi ngoai vi
thi can dén cAai goi 1a bd chot dit Hiéu. Vi mach 74HC574 c6 chita 8 mach
D-Flipflop, cac mach nay lou trit vio linh kién cde di ligu x8p ké sat &
161 vao CLK. Khi ta ghép néi CS4 truc tiép véi 181 vao CLK cua
74HCE74 thi khi ghi vao dia chi co ban céc dit liéu xép ké sdt d ranh
cam cta PC sé dude luu trit. Tuong tu, bd bién d8i D/A cho phép didu
khién bang su chét dii liéu.

Trong chu trinh ghi dudi dia chi (Basicaddress + 2) xung Low cua
(CS6 tac dung dén su khdi déong cua su bién d6i A/D. Trong trudong hop
nay théng thusng thi hoan toan khéng quan trong la dit liéu nao ta g
di bdi vi chi ¢6 xung CS'am duge ddnh gid.

Yoy
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Chuang 2

CAC MACH SO

2.1 QUAN LY THEO BIT

Trong I{y thuat do Iudng va diéu khién, cac tin hidu didu khién cb
mét ¥ nghia dac biét. Con trong linh vyc tu déng hoa ta thiy vo s6 céac
mdy méc dude diéu khién bing cdc tin hidu didu khién sé khac nhau.
Chang han, dé diéu khién cédc qua trinh trong mdt tram riia xe 6 to, rét
nhiéu méto va bdé phdn chdp hanh phai duge kich hoat: méto dung cho
bang chuyén, van dung cho thi&t bi phun nuéc, ddng co cho mdy théi
khé déu mdi chi la modt s& dugde ké ra. Nhitng lénh dé didu khién viée
sap x&p vi tri dude tom tit trong mot tir diéu khién, trong d6 su sdp xap
vi tri xdc dinh duge dat trong mdi bit riéng 1&. Vi thé cé thé qua mét bit
diéu khién mét méte chia bang chuyén, qua mét bit khac diéu khién van
cua thiét bi phun nuéc. Sau d6 miic ldgic quyét dinh liéu bd phén chip
hanh dudc kich hoat hay la khéng. Trong méi quan hé nay, diéu rat
quan trong la c¢6 thé thay déi mét bit xac dinh ma khéng 1am anh huéng
dén trang thai logic clia bit khdc. Mudn thé cAn c6 nhiing 1énh nao ?
Céau tra 10i sé dude tim thiy trong muc duéi day.

Pao (nguge) bit:

Dé dao mét bit xdc dinh cta mét tit didu khién can phai thl_ic hién
lién k&t LOAI TRU - HOAC (EXCLUSIVE-OR) titng bit mét. Trong lién
két LOAT TRU - HOAC véi 1, bit chiu mét tdc dong ddo, con trong lién
k&t LOAI TRU - HOAC véi 0, bit giit nguyén khéng thay déi.

Thi du:
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D7 D6 D5 D4 D3 D2 D1 DO/ Gi4tri
. P Fl ) @
T diéu khién ci 0 1 0.0 1 O 0 0 [76dec
bit 3 va bit 5 . (hé 10)
XOR dao 0 0 1-0,.,1.0 0 0O {40dec.
Tididukhidnmsi [ 0 1 1 0 0 @ 0 0 {100 dec.
1]

Lénh trong QBasic: contrword.new = contrword.old XQFR (40)

Dat bit 1én Low

Dé dat mét bit xdc dinh cia mét ti didu khién 16n Low thi mét lién

két VA can phai duge thuc hién ting bit méot. Trong lién két VA véi 0,
bit duge dat lai 1én muc 16gic 0, con trong lien két VA véi 1 bit gii

nguyén khéng thay ddi.
Thi du:;

D7 D6 D5 D4 D3 D2 D1 DO Gidtri
Tit didu khién cil 0 1 0 0 1 1 0 1]77dec
bit O va bit 3
ANDdatlenLOW | 1 1 1 1 0 1 0 | 246 dec.
Tadidukhiéhmai | 0 1 0 0 0 1 0 0 {68dec.

Lénh trong QBasic: controlword.new = controlword.old AND (255-1-8)

Dat bit 12n High

D& dat mot bit xéc dinh cfia mot tit didu khién 1én High thi mot lién
két HOAC cédn phai dugce thuc hién ting bit mot. Trong lién k&t HOAC
véi 1, bit dude dat 1én logic 1, con trong lién k&t HOAC véi 0, bit giit

nguyén khéng thay déi.
Thi du:
D7 D6 D5 D4 D3 D2 D1 DO Gidtri
Tu diéu khién cii 0 1 0 0 1 1 0 1/|77dec
lén bit 1
OR dat 1én High 0 0 0 0 0 0 1 0]2dec
Tudibukhiénméi { 0 1 0 0 1 1 1 1]|79dec.
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Lénh trong QBasic: controlword new = controiword.old OR 2
Bit héi lai

Trong k¥ thuit qu4 trinh thudng xuit hién van dé la phai diéu
khién mét van, ma vi tri cudi ciing ctia né6 Md/Pong duge thong bao trd
lai & cac 161 vao sd cua hé thong tu dong. Bai toan cia chudng trinh diéu
khién 1a phai danh gia miu bit ké s4t dé khang dinh xem tai thoi diém
nay van dang ¢ vi tri nao. T toan bo tit diéu khién phai loc lua ra mot
bit. Diéu nay xay ra khi ta lién két bit can khao sat vdi 1 va cdc bit con
lai voi O

Thi du:

D7 D6 D5 D4 D3 D2 D1 Do j Giatrn

T diéu khién ca 0 1 0 0 1 0 0 0/77dec
Héi lai
AND ctia bit 3 06 0 1 0 1 0 0 0]8dec
Ty diéukhiénméi | 0 1 1 0 0 1 0 0)]8dec.

T két qua nay, bit dang gap con phai duge 1va chon. Muén thé ta
dem chia két qua lién két vdi gia tri caa bit dude lua chon.

Lénh trong QBasic la: level of bit 3 = (Controlword AND 23/ 2%

2.2 GHEP NOI KIEU ROLE

Trong cac muc 1.1 va 1.2 cdc mddun ¢o sd khéc nhqu da dugc g'i(’ji
thiéu, cac mdédun nay c¢d thé dugde ddu vao hoac la qua giao dien may in
song song hoac 14 giao dién RS 232 néi tiép.

Dudi diy sé gidi thiéu mot médun ghép néi kiéu role, médun nay cé
thé d&u vao mot modun cd ban nao d6 vira duge ké ra & trén. Nho thé
ma tam rdle co thé duge difu khién tit may tinh PC. Mach dién trén
hinh 2.1 c6 chita mét bd dém kha dac biét c6 tén 1a ULN 2803 ma 16i ra
chia nod co thé chiu tdi dén 500 mA. Bd dém ULN 2803 c6 chiia 8 ting
dém véi cde di6t bao vé da dude tich hgp, cac tAng nay c¢6 kha nang diéu
khién truc tiép cac role. Didu dang lvu ¥ d day 1a mae da vi mach lam
viéc nhu mét bd dao nhung ma tai lai duge ddu v6i ngudn nudi duong
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vao 161 ra ciia bd dém, va vi thé khi 161 vao 6 mic High ciing c6 dong di
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Hinh 2.1 Mddun ghép néi kiéu rale.

Chuong trinh RELAIS.BAS dé diéu khién cac role riéng biét ¢ thé
duge viét ra nhu dudi day:

Program: RELAIS

g Function: Bing chuong trinh nay ¢é thé diéu khién
* 8 role tuy theo céch lya chon hodc 1la qua céng ndi
v&i mdy in hodc 1& qua céng ndi tiép (céng chudt)
* ¢la may tinh PC

Hardware: C&n cd mdt médun oo s& d3 trinh bay &
+  chuong 1 ciing nhu mddun ghép nbi role

COLOR 0, 15

CLS

Napvao:

PRINT “Ban s dung céng ghép ndi nao 2?7
PRINT

PRINT “Giac dién (Interface) (2}*

INFPUT lptcom



PO LUONG VA DIEU KHIEN BANG MAY TiNH

SELECT CASE lptcom

CASE 1
basadr = &H378 " ‘Basicaddress
datreg = basadr ‘Datenregister
statreg = basadr + 1 ‘Statusregister
contrreg = basadr + 2 ‘Controlregister
CASE 2 ' ’
OPEN #“COM2: 9600,N,8,1,CS,DS* FOR RANDOM AS #1
CASE ELSE: GOTO Napvaco ‘Napvao: Input
END SELECT

————————————— Bdt ddu chuong trinh riéng-------—------
CLS
as$ = *RELAIS-INTEFACE"

a = LEN (a%$): b = {80 - a) / 2 -1
LOCATE 1, b: PRINT CHR$ (201); STRINGS
(a + 2, CHRS (205)); CHRS (187)

LOCATE 2, b: PRINT CHRS (186)

LOCATE 2, b + 2: PRINT a$

LOCATE 2, a + b + 4: PRINT CHRS (186)
LOCATE 3, b: PRINT CHRS (200); STRINGS
(a + 2, CHRS {205}}; CHRS (188)

LOCATE 5, 25: PRINT “Relais 1 =*
LOCATE 7, 25: PRINT “Relais
LOCATE 9, 25: PRINT “Relais
LOCATE 11, 25: PRINT *“Relais
LOCATE 13, 25: PRINT “Relais
LOCATE 15, 25: PRINT “Relais
LOCATE 17, 25: PRINT “Relais
LOCATE 19, 25: PRINT “Relais
LOCATE 22, 1: PRINT *“Hudng dan:”

LOCATE 22, 15: PRINT CHRS (24); CHRS (25);:
“:Lya chon Role”

LOCATE 22, 35: PRINT “ESC: K&t thic”
LOCATE 22, 50: PRINT “Fl: Bdo role”

O =~ v U s W RO
1
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LOCATE 23, 1: PRINT “--—w--- ”
e pat t&t cd cdc Role 18n 0 - -—--------
FOR 1 = 5 TO 19 STEP 2
LOCATE i, 45: PRINT “M&”
NEXT
SELECT CASE lptcom
CASE 1: OUT datreg, 0
CASE 2: PRINT #1, CHRS (0);

END SELECT
"ZEILE = 5: spalte = 25
Do
‘————Poc dong hién thoi nhu & text (C8t 25 d&n 33) ----
Text§ = “*
FOR i = 0 TO 8
text$ = text$ + CHRS (BCREEN (ZEILE, spalte + 1i))
NEXT

———————————————— text$ md td ddo--—--—-- -
COLOR 15, 0: LOCATE ZEILE, spalte
PRINT text$ '
COLOR 0, 15
——————— -BaAt ddu voéng lap, héi lai ban phim------
DO o
taste$ = INKEYS Ch& nh&n phim
LOOP UNTIL taste$ <> *”
———————— H&: vdng lap (phim d3 duge &n)-----——--
LOCATE ZEILE, spalte
PRINT texts

SELECT CASE ASC (RIGHTS (taste$, 1))

CASE 27: EXIT DO .'Phim ESC
CASE 59 'Phim F1
LOCATE ZEILE, 45

IF CHR$ (SCREEN (ZEILE, 45)) = *“E* THEN
PRINT “M3~ '
ELSE PRINT “BONG*

65
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END IF
CASE 72: IF ZEILE > 5 THEN ZEILE =

ZEILE - 2 ‘Phim miii tén 1&n
CASE 80: IF ZEILE < 19 THEN ZEILE =

ZEILE + 2 ‘Phim mii té&n xudng
END SELECT -

FOR i = 5 TO 19 STEP 2
cutbyte = outbhyte -

{{CHRS$ (SCREEN (i, 45)) = *E")) * 2 =~ ({(i-- 5) / 2
NEXT

SELECT CASE lptcom .

CASE 1: OUT datreg, outbyte ‘c8ng mdy in

CASE 2: PRINT #1, CHRS (cutbyte); ‘Céng n8i tiép
END SELECT
LOOP

END

GHEP NO! BANG ROLE

e -
Role 2 = Mo
Role 3 = Mo
Role 4 = Mo
Role 5 = Mo
Role 6 = Mo
Role 7 = Mo
Role 8 = Mo

Huong_dan: Tl :Lua_chon_role ESC:Ket thuc F1: Dao_role

Hinh 2.2 Trinh bay trén man hinh cla chuang trinh RELAIS.BAS.
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Sau khi khai dong chudng trinh, ngudi st dung phai quyét dinh
xem nén diéu khién bé ghép néi role qua giao dién nao. Tiép do, trén
man hinh sé xuat hién c4ch trinh bay nhu trén hinh 2.2,

Thoat dau tat ca cac rdle déu dude ngit dién. Bang phim mii tén ta
¢6 thé lua chon mot rale nao dé va dao trang thai bang phim F1. Sau
khi xdc nhan bang phim F1, role sé dude didu khién lap tie. Bang phim
ESC ta c6 thé ké&t thuic chuong trinh.

2.3. BO PIEU KHIEN MINI THEO CHUONG TRINH DA NHO (SPC)

Muc nay mé td mot modun ghép néi ma ta co thé st dung cung véi
mot médun cd sé ti chuong 1 nhu la giao dién diéu khién. Véi mét phan -
mém thich hdp, sau dé ¢6 thé thuc hién mét qua trinh diéu khién theo
chuong trinh da luu trit - thudng viét tat 1a SPC (tir cdc chir tiéng Anh:
Stored-Programable Control). Médun ghép néi trén hinh 2.3 thu thap tam
tin hiéu nhi phéan va c6 thé qua bé dém ULN 2803 diéu khién truc tiép
cdc by phan chdp hanh c6 cong sudt nho. Dong tai 16n nhat dat dén 500
mA, di dé dém cho cdc bong den, role va cdc motd nho.

Hardware
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Hinh 2.3 Modun mini SPC.
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Phan cing

Céc tin hiéu 161 vao nhi phan duge din dén céc 161 vao cua vi mach
74HC14 qua mot mach RC, vi mach nay cé chita 4 bd dao véi chitc nang
eda trigger Schmitt. C4c dist duge diang dé bao vé giao dién khi cdc dién
ap 161 vao lén hdn 5 V. Sau mot lan dao, tin hiéu 161 vao dugc dan dén bo
chét dir lisu 74HC574. Biang suon dudng (thay doi tit Low sang High)
cta xung giit nhip 6 16i vdo CLK (chan 11) b nay luu trit cdc dit'liéu ké
sat bén trong vao thanh ghi va sau d6 dat vao céc 151 ra Q d& cha xit Iy
tiép: Sau ddy, su thay d6i cia tin hiéu 13i vao giit nguyén khéng dugc dé
¥ dén. Tin hidu CLK dudc 14y di d chan 1b cta § néi 32 chan. Tuy theo
médun ¢ s6 dude sit dung ma tin hiéu nay xudt phat tir cic nguén khéc
nhau.

O médun co sd dung cho c(;ng mdy in dude mé ta trong muc 1.1.4
tin hiéu STROBE dude din qua chan ra 1b t6i 161 vao CLK ctia vi mach
74HC574. Trude khi mot byte dit lidu hién thai duge doe vao, mot su
thay déi tin hiéu tit Low sang High cdn phai dudc tao ra bing tin hiéu
STROBE. K

Khi stt dung médun co sd diung cho giao dién néi tiép RS 232 (xem
muc 1.2) tin hiéu DR (Data Received) cia by UART (xem thém hinh 1.4)
dudc dan qua chén ra 1b dén chan tin hiéu CLK cta vi mach 74HC574.
Bai vi DR dude ty dong gui di ti bo UART CDP 6402, nén ta khéng can
quan tam hon dén sy l4p trinh ctia tin hidu nay. DR chuyén tix Low
sang High khi bd UART da nhan xong dif liéu tit may tinh PC.

DE ¢6 thé doc vao c4c dit libu bing mét médun co sé dung cho cong
néi tiép thi ngoai ra con cdn cé mot xung Low dé md ddu viéc truyén di
lidu t6i mdy tinh. Déng thoi xung nay duge diéu dan bdi tin hiéu DR.
Tin hiéu DR duge din qua mét tu dién t6i moét boé ddo ctia vi mach
74HC14, ma 6 161 vao cia b nay ¢é dau qua mét dién trd xudng mass.
Sau d6 16i ra ctia bd dao chuyén sang Low trong khoang thdt gian kéo
dai T = — 0,7 R.C méi khi xu&t hién suén dudng caa tin hiéu DR. Néi
khdce di: V6i méi byte m& mdy tinh PC gui t6i giao dién, may tinh PC
- nhén dude mdt byte tra 16 lai, byte nay cho trg lai tin hiéu 18i vao nhi
phén cla cdc dudng dan dit ligu DOIN... D7IN
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Phan mém

Phan mém dé diéu khién médun da dude cit ra theo nhiing Ung
dung ciia mot bé SPC. Bén canh céc 161 vao hién thdi, cdc mitc tin hiéu
cia 161 ra cing duge chi ra trén man hinh. Hinh 2.4 chi ra su trinh bay
ctia man hinh sau khi khdi déng MINISPC.BAS, chucng trinh nay chiia
céc ma Basic dudi day: '

: Program: MINISPC

*  Function: Bing chuong trinh nay cé thé thyc hién

© duge chic ndng diéu khién qua c8ng ghép ndi mdy in’
g hoécvcéng n&i tifp tuong tu nhu mdt SPBC

‘  Hardware: Cdn cé mdt mddun co s& d3 trinh bay &

*  c¢huong 1 ciing nhu mdt mddun SPC d€ diéu khién céc
¢+ 181 ra s8 va doc céc 18i vao digital

DECLARE SUB lese. lpt {inbyte)

DECLARE SUB lese. com (inbyte)

DIM E1 (0 TO 7) '8 input
DIM Al (©@ TO 7) '8 Output
DIM M1 (0O TO 7) ‘8 Merker

DIM SHARED basadr, datreg, statreg, ccntrreg
COLOR 0, 15 |

CLS

Napvao:

PRINT “Ban chon giac dién nao 2 *

PRINT '

PRINT “C8ng mdy in (1) hodc 1a cdng ndi ti&p (2)"
INPUT lptcom

————— +------Khdi tao giao dién d3 lua chon----------
SELECT CASE 1lptcom
CAGE 1
basadr = &H378 Dja chi co ban cla céng miy in

datreg = basadr ‘Datenregister
atatreqg =-basadr -+ 1 ‘Statusregister
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contrreg - basadr + 2 ‘Controlregister

CASE 2

OPEN “COM 2: 9600,N,8,1,CS,DS” FOR RANDOM AS #1
CASE ELSE: GOTO Napvao

END SELECT

CLS
as$ = M I NI - 8PS~
a = LEN (a%): b = (80 - a) / 2 -1

LOCATE 1, b: PRINT CHRS (201); STRINGS
{z + 2, CHRS {205); CHRS (187)

LOCATE 2, b: PRINT CHRS (186)

LOCATE 2, b + 2: PRINT a$

LOCATE 2, a + b + 3: PRINT CHRS (18¢)
LOCATE 3, b: PRINT CHRS {200): STRINGS

{a + 2, CHRS (205)); CHRS (188)

PRINT

LOCATE 7, 10: PRINT “Loi_vao_so (Digital}®”
LOCATE 7, 50: PRINT *“Lol_ra_so (Digital)~
LOCATE 8, 10: PRINT *-----—--——- "

LOCATE 8, 50: PRINT *-----~---- “

LOCATE @, 10: PRINT *“E ="

LOCATE @, 50: PRINT “A
LOCATE 10, 10: PRINT *E
LOCATE 10, 50: PRINT “A
LOCATE 11, 10: PRINT *E
LOCATE 11, 50: PRINT “A
LOCATE 12, 10: PRINT “E
LOCATE 12, 50: PRINT "A
LOCATE 13, 10: PRINT “E
LOCATE 13, 50: PRINT “A
LOCATE 14, 10: PRINT “E

LCCATE 15, 10: PRINT “E
LOCATE 15, 50: PRINT *A

R e i T o e S Sy Sy Ny H S
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LOCATE 16, 10: PRINT “E 1.7 =*
LOCATE 16, 50: PRINT #A 1.7 ="~
LOCATE 22, 1: PRINT "Hudng dan:"
LOCATE 23, 1: PRINT #-----—--- "
LOCATE 22, 15: PRINT “ESC: K&t_thic”
————— pat t&t cd Merker, Input va Output lén Low-----
FOR i = 0 TO 7: M1 (i) = o: NEXT
FOR i = 0 TO 7: Al (i) = o: NEXT
FOR i = 0 TO 7: El (i) = o: NEXT
—e—ee-—————---B4t A8u vdng lap--------------~-~

————————————— Xudt cdc bit 1&n man hinh ------------
FOR 1 0 TO 7
LOCATE 9 + i, 20: PRINT E1(i)
LOCATE 9 + 1, 60: PRINT Al(i)
NEXT .
N Ti&p theo la céc phuong trinh 18gic---------

Bai todn difu khién (Control-problem)

" Chédng han: M1 (3) = (E1{3) AND M1{2) OR M1(3)) AND
(NOT M1 (0))
or: AL(0) = E1 (0) AND E1(6)

———————————— Thi&t 1l&p c4c byte 18i ra --------—-—--
outbyte = 0
FOR 1 = 0 TO 7
outbyte = outbyte + Al (i} * 2 ~ i

——————————————————— " Xudt outbyte --—-—-—--—s-mmmmmmm
SELECT CASE lptcom
CASE 1: OUT datreg, ocutbyte ‘C8ng may in
CASE 2: PRINT #1, CHRS (outbyte); ‘Céng ndi tiép

————————————————————— Poc 181 VAO —---—--—smmmmmo -
SELECT CASE lptcom _

———————————————— Qua giao dién may in -=------===----
CASE 1 o
OUT contrreg, (INP (contrreg) AND (255 - 1))
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F

1

'STROBE l&n muc 0
OUT contrreqg, (INP (contrreg) OR 1)
‘STROBE 1é&n 1
CALL lese. lpt {(inbyte)
————————— ~--- V& giao dién ndi tiép ---------------
CASE 2: CALL lese.com (inbyte}
b$ = INPUTS {(LOC (1), #1) ‘Xod toan bé b dém
END SELECT

inbyte = inbyte XOR 255 ‘Phép ddc nhd 74HC14
FOR 1 = 0 TO 7

El {i) = (inbyte AND 2 "~ i}/ 2 "i
NEXT

T Phim ESC bing k&t thiuc---------------
taste$ = INKEYS

IF taste$ - CHRS (27) THEN EXIT DO

LOOP
END
SUB lese.com (inbyte)

Unterprogram: lese, com

Function:Chucong trinh nay doc vao mdt byte qua
céng néi ti&p. Khi cudc truyén 4t 1iéu bj nhidu
88 c¢é mdt théng bdo nhdp nhdy va chuong trinh k&t
thic )

i=20
DO
i -1+ 1

IF LOC (1)} »>= 1 THEN
in$ = INPUTS (1, #1)
inbyte = ASC (in$)
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GOTO ketthuc
END IF

FOR k = 1 TC 1000: NEXT
LOOP UNTIL i = 10 ‘Cyc dai 1000 phép thu
———————————— --Khéng nhén dugce ky ty ndo -------------

CLS

PRINT “Su truyén dit 1iéu bi nhidu r11#
PRINT

PRINT “Kh&ng nhidn dugc ky tu nao !1t*
PRINT

PRINT “Kifm tra lai: cép ndi, phén cung...”
END
ketthuc:
END SUB
SUB lese.lpt (inbyte)
———————————————— Boc dit liéu vao-—----—=-=----=----—-

QUT contrreqg, 0 ‘init = 0
inbytel = INP (statreg) ‘boc vaoc tu DO,D1,D2,va D3
OUT contrreqg, 4 - init = 1

inbyte2 = INP (statreg) 'Poc vac tu D4,D5,D6,va D7
——————— Sdp x&p cdc bit 4 liéu d3a doc vao--------

inbytel: Statusregister bit 4 (SLCT) la DO
Statusregister bit 5 (PE) la D1
Statusregister bit 6 (ACK) 14 D2
Statﬁsregister bit 5 (BUSY) 1a /D3

inbyte2: Statusregister bit 4 (SLCTz0 la . D4
Statusregister bit 7 {(PE) 1a D5
Statusregister bit 6 (ACK) la D6
Statusregister bit 5 (BUSY) la /D7

inbyte = {({({inbytel XOR 128) AND &HFO) / 16) +

((inbyte2 XOR 128 AND &HFO)

END SUB
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Bén canh viéc 1am cho ngudi sit dung nhin thay 181 vao va 16i ra, bai
toan diéu khién ciing dudge 1ap trinh. Gidng nhv trong mét SPC, nhitng
lién két nhi phan tudng ing ciing c6 trong Qbasic.

MINI - SPS
Loi_vao_so (digital) Loi_ra_so (digital)
E10 = 1 A10 = 1
E11 = 1 A1t = 1
E 1.2 1 A12 = 1
E13 = 1 A13 = 1
E14 = 1 Al4a = 1
E15 = 1 Al1s = 1
E16 = 1 Al1e = 1
E1T = 1 A17 = 1
Huong_dan: ESC : Kel_thuc

Hinf 2.4 Sy trinh bay trén man hinh cta chuong trinh MINISPS BAS.

Chuong trinh diéu khién cta mot b SPC bao gém tit mét day cdc
lénh diéu khién dude xi Iy ndi tiép nhau. Sau khi x{ Iy xong tit ca céc
1énh, cdc 161 ra s& dudc didu khién. O day, chung tsi khong dé cap dén
nhitng vdn d& co 86 chia ky thuat didu khién theo chuong trinh da luu
trit, ma chi dén ra ba thi dy nhim minh hoa: danh s4ch cdc lénh (viét
tét la: DSCL) caa mét by SPC ¢6 thé duge chuyén ddi trong cu phap
QBasic nhu thé& nao.

Trong thi du 1, 161 ra A 1.0 sau d6 chi tré nén High khi tdt ci céc 16
vao § mic High. Lién két VA (AND) c6 thé duge chuyén giao trén thuc
té& theo tuong quan mét véi mot trong QBasic. Su khdc nhau duy nhat
thé hién & sy sdp xép cac két qua lién két 16 ra. Trong khi 8 DSCL ciia
mét bd SPC, truéc hét, cac phudng trinh légic duge thé hién rdi sau dé
cac k&t qua dudc gdn cho 161 ra; con trong QBasic thit tu nay dudc thuc
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hién .hoan toan ngudc lai. Bién nhan mot gig tri va bién nay cdn phai
ding dé bat ddu mét 1énh.

DSCL cua

mét SPC QBasic

Thi du 1: 1.0 Al(0)= E1(0) AND E1(1) AND E1(2)
11
1.2

1.0

U
U
U

Thi du 2: 1.0 A1(0)=(E1(0) AND E1(1)) OR E1(2)
1.1 ’
12

1.0

oM oller

Thi du 3: 1.0 Al(0)=(E1(0) OR A1(0)) AND NOT E1(1)
1.0
1.1

1.0

:I’FJD;H >EEE|>EHEEA

o wnca

Trong thi du 2, nén chi ¥ téi mét ddy tudn tu cua c4c lénh lién két.
Trong bd SPC, chuong trinh didu khién duge xit ly theo 1énh dsi véi
1énh. Nghia 12 161 vao E 10 va E 11 chju mdt lién két VA, va rdi két qua
lai dugc lién k&t HOAC véi E 1.2. Day tudn ty c6 thé dat duge trong
QBasic chi qua cac didu ngodc phu thém vao.

Thi du 3 minh hoa cho viéc st dung lénh S dé dat va R dé dat lai
mét bit. Véi sy tdc déng ciia 1énh S, 16i ra dudc trao d8i A1.0 duge dat
lén High, néu nhu két qua lién két ciia lénh diéu khién vira tién hanh la
légic 1. Sau dé, 16i ra ciing duy tri trang th4i logic, khi két qua lién két
thay ddi sang 0. Loi ra A1.0 chi ¢6 thé duge dat lai bing E1.1 = 1. Béi vi
hai l1énh S va R khéng c¢6 chila trong QBasic nén cdc ham nay cidn phai
duge giai thich trén s hang lign k&t co ban. Ti thi du 3 ta thiy duge su
chuyén d6i nay da duge thyc hién nhu thé nao.

Ung dung: Diéu khién mét tram rita 6 té.
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Ung dung dusi day cho ta mét ¥ niém nhd trong ky thuat diéu
khién va chi cho ta thidy mot tram riia 6t ¢6 thé duge diéu khién tir
mdy tinh nhu thé nao khi st dung médun SPC ghép néi véi médun co sd
da trinh bay & chuong 1. Su mé ta hé théng ctia tram ria 6t6 duge chi ra
trén hinh 2.5. :

H2 40
H1 xanh'

ce
("

=

Hinh 2.5 S0 d& md ta mot tram rira 6 to.

Dién bién theo thdi gian clta sy diéu khién qué trinh cé thé duge mé ta
nhu sau:

1- Tram nay dude déng dién bang céng tic ddngmgdt S2. Sau do
. qud trinh rda e¢dn phai dude bat ddu bang su x4c nhan cha nut nhin
khai dong S1. Ngoai ra, bang chuyén duge déng mach qua role K1.

2- Xe 6 t6 duge di chuyén bang bing chuyén qua nhiing vi tri khéc
nhau ctia tram. Khi xe chuyén dich dén role 4nh sdng L1 (L1 = 1) thi
chdi lan dé lam sach va thiét bi phun nudc cin phai duge déng mach.
Dong thoi dén xanh tat va dén d6 can phai duge bat 1én. Dén dé bao
hiéu la ¢6 xe dang ria va xe sau can phai ding chd & truée 161 vao tram
rua.
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3- Khi dén role anh sdang L2 (L2 = 1) thi mdt mit van cua thiét bi
phun nudc ¢in phai dude déng lai, mat khic chéi lan dé lam sach phai
duge ngét dién. Déng thai thiét bi thdi kho bit ddu hoat déng.

4- Khi 6 t6 di chuyén tiép dén role dnh sdng L3 (L3 = 1) thi qua
trinh lam kho két thic va déng co théi phai dude ngat mach. Ngoai ra
deén d6 cdn phai tit va dén xanh dude bat lén bao hiéu cho xe tiép theo
¢6 thé di vao tram rua. .

Xac nhan bang nutnhdn S1 E 1.0

[

BUGC 1 B4t dién kéo bang chuyén Al2
M1.0 Bat dén xanh A 10
l —Didénchdrolednhsang L1 E 1.1
BUGC 2 } Bat dién kéo bang chuyén | A1l2
M11 Bat dén dd : A 14
Bat dién thiét bi phun nuéc Ald
Bat dién cho chdi 13n - A 13
| Didén chdrole snhsang L2 E 1.2
BUGC 3 Bt didn kéo bang chuyéﬂ A 12
M12 Bat dan dé A 13
B4t dign thigt bi thdi khd | A 15
. DPidénchdroledanhsang L3 E 1.3

’%;;"-fﬂ

BUOC 4 L+———] Bataenxanh | A 10

M13

Hinh 2.6 So d& chure ndng cia Mot tram rira 6 to.

Tit sy md ta qud trinh théi gian r6 rang la sy diéu khién qu4 trinh
¢6 thé dugc chia nhé thanh bén budc. Su chuyén tiép ctia mét buéce sang
buée tiép theo phu thude vao diéu kién chuyén tiép. Hon nita day 1a ddu
hiéu dién hinh cta moét viéc diéu k}uen qué trinh khéng giéng nhu & su
diéu khién lién két (Linkage) céc tin hidu 16i vao ddn truc tiép dén mdt
sif thay ddi cta trang thai 16i ra. Thi du chi mét sy kich hoat cta role
anh sing L2 khéng da dé dong van chdp hanh cua thiét bi phun nusc.
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Con mét diéu kién khéc nita 1a budc 2 can phai duge kich hoat, sau d6
viéce dich chuyén dén vi tri role 4nh sdng L2 dén dén hanh doéng mong
mudn. .

Mot kha nang khéac dé md ta qua trinh thdi gian cha tram rdta & to
14 dung so d6 chic nang (so sdnh véi hinh 2.6). Tt s¢ d6 nay ra rmit ra
khéng chi qu4 trinh thdi gian ma cén cho phép rit ra tat ca nhiing diéu
kién chuyén tiép tir mot budc sang budce tiép theo.

Bén busc dude kich hoat ké tiép nhau trong day cdc qu4 trinh thai
gian cta ching. Trudc hét 1a budce 1, sau ddy 1a bude 2 rdi tiép dén buse
3 va cudi cung la budc 4. Mdi bude co6 sap dat mot dau hiéu bude
(Merker). Trong chudi cdc butc nay ludn luén chi c6 mét bude, tuong
ing v&i ddu hiéu bude, duge kich hoat. Ta ¢6 dude diéu kién nay bing
cach khi kich hoat mét buéc thi bude trude ddy duge xo04 di bang su lap
trinh da dinh tit trudc. Theo cdch nhin nay cé thé din dén mot diéu
khéng logic 1a bang chuyén da dugc kich hoat khong chi § mdt buéc. Do
d6 cdc 16i ra ma trong d6 bing chuyén can dugc diu khién cdn phai
duge lién két HOAC.

Viée 1ap trinh diéu khién qu4 trinh thuc hién theo cach la trudc hét
chuéi céc budc duge 1ap trinh bing cac ddu hiéu bude, va sau dé cdc 16i
ra riéng biét dugce diéu khién bing cac ddu hiéu budc. D didu khién qua
trinh trong mét tram ria 6 to, trong QBasic c()_thé dung cac 1énh duéi

A

day:

! Trude hét chudi cdc budc duoc l&p trinh bang cdc
+ d&u hiédu (Merker)

M1 (0) = ((E1(0) AND NOT M1 (7) OR M1 (0))
AND NOT M1 (1) ‘Budc (Step) 1
M1 (1} = (E1(0} AND M1 (0) OR M1 (1))
AND (NOT M1 (2)) ‘Buéc 2
ML (2) = (E1(2) AND M1 (1) OR Ml (2})
AND (NOT M1 (3}) ‘Budc 3
M1 (3} = (E1(3) AND M1 (2) OR M1 (3))

AND (NOT M1 (0)) ‘Budc 4
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M1 (0) = (M1(0) OR M1 (7})
AND NOT M1 (3} '‘Startmerker
+  pDJu hifu Start ngan ngita mét qud trinh khdi 4adng
* m&i trong khi chdng han buéc 3 (M 1.2) dang hoat
+  ¢inh. Duéi day 1a sy diéu khi&n cla cdc 18i ra

AL (D) = M1 (0} OR M1 (3) ‘L1 ra

A 1.0
Al (1) = M1 (1) OR Ml (2) ‘L1 ra A 1.1
AL (2) = ML (0) ORML (1) OR ML (2) ‘L&L ra A 1.2
Al (3) = Ml (1) ‘L1 ra A 1.3
Al (4) = M1 (1) ‘L8i ra A 1.4
al.5

Al (5) = M1 (2) ‘LE1 ra

2.4 VI MACH GHEP NOI 8243
241 MOTA

Céc vi mach duge tich hgp 6 mitc d6 cao da lam don gian qué trinh lap
rap mach di dang ké. Nhiing thanh tyu ctia su phét trién trong linh vyc
dién tit hoc ludn ludn mang lai nhiing vi mach ¢6 céng dung t6t ma gis
ca lai phai chang. Vi mach dudc md ta dugi day thudc loai 8243 tao ra
kha nang lam tang nhiéu 14n cdc dudng dan vao/ ra sé. Diéu dang dé
cap ¢ ddy la bus diéu khién va bus di liéu cing tén tai § mot chén ra va
d6 rong bus chi 14 4 bit. Thém vao d6 cén c¢6 mét dudng din didu khién
dac biét, cho nén vi mach 8243 c6 téng cong nam 16i vao diéu khién, qua
cdc 16i vao idy cho phép diéu khién 16 dudng dén vao/ ra sg. Céc 1i vao
‘va 18 ra lai chia ra 5 céng va 4 bit. Chi vé6i hai vi mach loai nay cé thé
trao ddi voi 32 161 vao va 16i ra s6 0 mite tin hiéu TTL. Su sdp xép chan
ctia vi mach 8243 trén vé 24 chan dugc chi ra trén hinh 2.7.

Chiic nang cta cic chin riéng biét c6 thé duge md ta nhu sau:
P20 - P23 (goi chung la cong 2: Port 2)

Bon bit P20 P23 mb ta bus didu khién va bus dif liéu theo hai huéng.
TAt ca cac dit liéu xudt hién khi truy nhap 1én bén céng vao/ ra P4 dén
P7 déu dugc dan trén cdc dudng din nay. Trong mét chuong trinh doc,
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c¢fng P2 chita dung nhitng dit liéu ding x&p hang cha cdng vao/ ra da
dude lya chon, trong mét chu trinh ghi cac dit liéu can phai xuit hién &
mdt cdéng vao/ ra sé duge x8p vao. Lidu di lidu nay lién quan dén chu
trinh doc hoac 1a chu trinh ghi, céng viéc nay sé duge xédc dinh véi su trg
gitp cua tit diéu khién, déng thoi tir nay dude din dén Port 2. Tt diéu
khién 4 bit chia dung trudc hét 1a mot dia chi cha céng vao/ ra duge
trao ddi va sau ddy 1a ma 1énh dé doc hoac 14 ghi (so sdnh véi hinh 2.7)

L)

P50 1| |243+5v
P4ao [] 2 2a[] P51
Pa1 []» 8243 221 pPS2
P42 [« za[] P53
P435| 211 P6O
es s 1s[] P64
PROG [ 7 107 Pa2
P23 [1s 1r[] P63
P22 [+ [ p73
P21 (o 5[] pr2
P20 [Ju 41 P71
e [J12 1] P70

Tir diéu khién (Controlword) & Port 2
P23 P22 Lénh P21 P20  Céng (Port)

0 0 Doc 0 0 Port 4
0 1 Ghi 0 1 Port 5
1 0 ORLD 1 0 Port 6
1 1 ANLD 1 1 Port 7

Hinh 2.7 B8 tri chan cba vi mach 8243,

P40 - P43 (goi chung 13 Céng 4. Port 4)

Bén bit P40 - P43 tao nén Port 4. Céng nay cé thé dugde 1ap trinh nhu la
mét 161 vao hoac 1a mot 16i ra.

P50 - P53 (Céng 5: Port 5)

Bén bit P50 - P53 tao nén Port 5. Cong nay cé the dude 1ap trinh nhu la
mit 161 vao hodc 1a mot 161 ra.

P60 - P63 (Cong 6)
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Boén bit P60 - P63 tao nén Port 6. Cong nay cé the dugc 1ap trinh nhu la
mdt 161 vao hoac 1a mét 161 ra.

P70 - P73 (Céng 7}
Bén bit P70 - P73 tao nén Port 7. Céng nay co thé duge lap trinh nhu la
mot 161 vao hodac la maot 161 ra.

/CS (Chip Select) :
Mot mitc High & chan /CS ngan ngita viéc moét 16i ra nao ddy hoeac la
trang thai bén trong bi thay déi. Mat cude trao déi théng tin véi vi mach
8243 chi c6 thé tién hanh khi ma duong dan Chip Select c6 mic Low.

PROG

Béng viéc chuyén dai High - Low (sudn am) & 161 vae PROG .vi mach
8243 dén nhan tu didu khién diing xép hang 6 cdng 2. Con sy chuyén
muic tir Low sang High bao hiéu la ¢ ¢ong 2 dang ¢6 cac dit lidu cho xi
Iy.

[ "t

l-—y.—-c " "

x ptruction st Y bu. Final
Pori 3 : -

tace P P

Tl

Provigus Ouwtpwt Vollg

It Wokd

[l ]

Hinh 2.8 Gian dd xung @ mot Ian truy nhap ghi va doc cha vi mach 8243,

Mot cude truyén dit liéu diy da bang cdc cong vao/ ra din bign theo
cach sau:
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M&i mét cude truyén dit liéu cd hai tu di liéu 4 bit tham gia. Tu
d4u tién chia ti diéu khién, tir tidp theo 1a ti dit liéu. Trong mét lan
truy nhép doc, suén am & 16i vao PROG luu trit tit diéu khién dung xé&p
hang 8 c¢éng 2 vao trong linh kién. T diéu khién bdo hidu cho vi mach
8243 1a bay gid cdc dit liéu cha mot céng vao/ ra duge doc. Vi mach 8243
giai ma ti nay 6 bén trong va dat cac dudng dan 181 vao da dugde chon
lua vao céng 2, bay gid & do ching c6 thé dude goi ra tir cac linh kién
khée. Sudn duong (sudn déc 1én) & chan ra PROG két thuc chu trinh doc
va chuyén mach céng vao/ ra sang trang thai dién tré cao. Sau d6 cong 2
trd lai chitc nang nhu 1a mét 16i vao. D8 giii céc dit libu téi mét céng vao/
ra mong mudn thi déng thoi tir diéu khién dude x&p sat vao, tit nay dude
luu trit va giai ma bang suon 4m (sudn ddc xudéng) cua tin hidu PROG
trong vi mach 8243. Bay gid niia byte dii lidu c6 thé dude xép sdt vao
cdng 2 va sau ddy co thé xuit hién & 16i ra dude chon lya nho sudn
duong cua tin hiéu é chan PROG.

Thi dy khi ta mudhn xust dit liéu qua cdng 5 thi ta cho tit diéu khién
P23... P20 = 0101. Chiic nang ORLD ciing nhu ANLD thuc hién ting bit
mot mot lien két 1ogic HOAC ciing nhu VA gitta cdc dit liéu méi va cdc
dit lidu ditng x&p hang sin ¢ céng. Két qua lién két duge dan tiép dén
cdng vao/ ra da dudc lua chon.

2.4:2 MUGI SAU LOI RA TTL VGI 8243

Vi mach 8243 c6 kha ning ghép ndi véi ciac médun co sd da trinh
bay d chuong 1 dé md réng céc tin hiéu vao/ ra dd ¢6 mit & d6. Sau ddy
theo e4ch nay cé thé thiét k& ra nhiing mach dién phiic tap hon, céc
mach nay doi hoi nhiéu hon 1a 8 161 ra va 181 vao s6. Hinh 2.9 chi ra su
diéu khién ctia vi mach 8243 qua & néi 32 chan ma tit ca cdc médun cd
s6 da trinh bay d chuong 1 déu c6 thé ddu vao 6 néi nay nhu la mét giao
dién chung.

Céc duong dan dit ligu DO - D3 duge ndi truc tidp véi cdng 2, con D7
duge dan dén chan ra PROG. Véi nam dudng dén dit lidu dude sit dung
sau do co thé diéu khién 16 16i ra.
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Pert 4

alngd

b

[-] » Port 3

£
3388 1 @

3E-pal. Federisiste

bY-] ’ Part 7

3333 Bzag IR33 RA%
r

ssesbecosses
28000000 SPRY

Hinh 2.9 16 18i ra TTL véi vi mach 8243.

Cé4c cau lénh:ding trong QBasic dé xuit ra méot nita byte dit lidu
gua mot trong bdn cdng vao/ra c6 thé tom tat lai theo mét cach t6t nhét
la dat vao trong m"c}i chuong trinh con. Sau d6 trong chuong trinh chinh
ta chi ¢An c6 mot cau lénh dé trao déi véi cdng mong muén.

Qua mdt mddun cd sd da trinh bay 6 chuong 1 va duge d&u vao giao
dién néi tiép cha may tinh PC, vi mach 8243 ¢6 thé dudc trao ddi th?p
mét chudng trinh nhu sau:

! Program: 16BITCOM

! Function: Bing chuong trinh nay cé thé€ qua céng

* n&i tifp trac d8i véi 16 dudng din nhu la 181 vao
‘' hoac la 1&i ra.’Troné dd cd 4 Port 4 bit d&€ su

g dung.

*  Hardware: CAn ¢é mdt mddun co sd d3 trinh bay &
' chuong 1 cling nhu mét mdédun md td trén hinh 2.9

DECLARE SUB QOUT. 8243 (daten, port})
DIM SHARED outbyte
e T 3600 baud, n8i vao COM2 ---~----—~-
OPEN "com2: 9600,N,8,1,CS,DS" FOR RANDOM AS #1
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outbyte = 255 'TAt ca cdc Datenbits cla Modun 1l&n mic 1
PRINT #1, CHRS {(outhyte);

CALL OUT. 8243 (15, 4) ' T8t cd 4 bit & Port 4 1&n High
CLOSE 1 )
END

SUB OUT. 8243 (daten, port)

Unterprogram: out.8243

Function: Chuong trinh con nay diéu khién cac
dudng did l1iéu cfa vi mach 8243 sao cho 4 bit 4du
lidu c& thé duce xudt ra qua mdét céng (Port)

——————————————— Xudt ra Controlword ------—--v—==---

outbyte = {(outbyte AND (&HFO)} + port
PRINT #1, CHRS (cutbytel;

‘----L&p trinh controlword: Prog tiu High sang Low----

outbyte = outbyte AND {255 - 128)
PRINT #1, CHR$ (outbyte};

outbyte = (outbyte AND (&HFQO)) + daten
PRINT #1, CHRS$ {ocutbyte);

outbyte - outbyte CR 128
PRINT #1, CHRS {outbhyte):
END SUB

Khi ma médun ¢o sd di trinh bay 6 muc 1.1.4 tim th4y ng dung

cling vdi giao dién may in thi chuong trinh c¢é thé viét nhu sau:

Program: 16 BITLPT
Function: Bing chucng trinh nay cé thé trac ddi
vdi 16 duéng dan 181 ra TTL qua cgng may in

gong song
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' Hardware:Cén cé mdt mddun co sd md td & chuong 1
! cfing nhu médun md td trén hinh 2.9

DECLARE SUB CUT, 8243 {daten, port)
DIM SHARED outbyte, datreq, statreg, contrreg

basadr = &H378 .
datreg = basadr 'Datenregister

statreg = basadr+l 'Statusregister
contrreg=basadr+2 "Controlregister
outbyte = 255 ‘“TAt cd cac bit di liéu

‘ctia modun 18n mic log 1
OUT datreg, outbyte

CALL QUT. 8243 (15, 4) ‘T4t cd 4 bit & Port 4 ié&n High
CLOSE 1
END

SUB COUT. 8243 (daten, port)

*  Unterprogram: out., 8243

’ Function: Chuong trinh con nay diéu knhién céac
' dudng din cfia vi mach 8243 sao cho 4 bit c¢é thé
© duoc xudt ra qua mdt cdng

R it ~--Cho ra controlword --------—=—~—~~
outbyte = {outhyte AND (&HFC)) + port
OUT datreg, outhvte

*---LAp trinh controlword: Prog tiu high sang low---
outbyte - outbyte AND {255 - 128)
OUT datreg, outbyte

ocuthyte = (outbyte AND &HFO) + daten
QUT datreg, outbhyte
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e e T pProg trd lai high------—----c---—--
sutbyte = outbyte OR 128
OUT‘datreg, outbyte

END SUB

2.4.3 MODUN VAO/RA 32 BIT
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Hinh 2.10 Médun vao/ ra 32 bit vai hai vi mach 8243

Trong mach dién dudc minh hoa trén hinh 2.9, bén canh 3 dudng
dan 16i ra D4, D5 va D6 ciing c6 tdt ca cac dudng dan 161 vao déu da
khéng dugc st dung. T4t cd cdc dudng dan ty do nay cé thé dem dung
cho mét vi mach thi hai cung leai 8243. Hinh 2.10 chi ra mach dién cta
médun giao dién, bang modun nay ghép néi véi médun co sd dd mb ta o
chuong 1 ¢6 thé st dung 32 tin hiéu TTL nhu 1 16i vao hoac 12 16i ra.
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Cac dudng dan dit lidu DO dén D3 duge din qua cdc dién tré va dist
dén cdc bus dit liéu va bus diéu khién ctia vi mach 8243. Cédc diét ngan
ngita cac dit Héu ding x&p hang 6 ¢dng 2 gay ra su chap mach véi céc
duong dan 16i ra DO dén D3 trong khi doc vao mét ¢dng vao/ ra. Thi du
trudng hop nay cé thé xay ra khi DO ¢6 mic Low va dong thdi 6 P20
dang c6 miic High. Cdc dudng dan di liéu D5 va D6 loe lua bang mét
mitc Low, day 1a mic cia hai linh kién dude trao d6i. D7 sinh ra xung
Low, mé dau cudc gui di cua cac dit lidu xép ké sat qua giao dién néi
tiép téi may tinh PC. Tin hiéu nay duge din tryc tiép téi chan ra TBRL
ctia bo UART CDP6402 (xem thém muc 1.2). Khi st dung mddun co sd
diing véi céng may in (xem thém muc 1.1.4) dudng dan dit lisu D7 c6 thé
duge gt nguyen khéng dé y dén. 32 tin hiéu TTL c6 thé du0c phéan
nhanh & hai 6 néi 16 chan K1 va K2,
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Hinh 2.11 Sép x&p linh kién trén médun vaol ra 32 bit.

Hinh 2.11 va 2.12 chi ra s¢ d6 sép x&p linh kién citng nhy mach in.
K ban doc mudn su dung so 46 mach in nay dé tu lam ra mach ghép
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ndi thi phai chu y la dong chit (C) DT96 - 32BITIO ¢ phia han cdc linh
kién phai dugc dé cho dung chiéu.

Céc linh kién cin thidt dé ldp rap ra mach dién dudc liét ké nhu
dudi day:

Linh kién ban dan: Diét ban dan:

IC1, IC2: 82C43 | D1,D2,D3,D4: 1IN 4148
Dién tré: Phich cam:

RI1,R2,R3, R4=1kQ K1: det 32 chan

R5, R6, R7, R8: = 22 kQ K2: 25 chan

‘@  (C)DITA'96 32BIT IO

o

j
L
3

Hinh 2.12 So dd mach in cla mbdun vaol ra 32 bit.
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Hinh 2.13 Médun vaof ra 32 bit cung véi mét médun co sé.

Sau khi ldp rap xong ta c6 thé dem ghép néi véi mot mddun co sé.
Trén hinh 2.13 14 m6t médun vao/ ra 32 bit cang v6i mét médun co sd
ding véi cong néi tiép RS 232 da mod ta d muc 1.2. Véi hai ban mach
nay ta co thé trao doi véi 32 tin hiéu TTL nhu la 16i vao hoac la 161 ra
qua cbng néi tidp cia may tinh PC.

Phidn mém dé didu khién médun vao/ ra 32 bit ¢6 thé viét nhu
chudng trinh sau day:

! Sroqram: RZBRITTOM

‘ Funotlon: Bang chucng trinh nay oé LhE qua céng

© &l Ligp trao d&1 véi 32 dudng ddn nhu 1la 181 vao
© hoac 'a 181 ra. Trong 46 o8 8 Port 4 bit 4€ e
dung. Bang cich thay 481 di ty chat, La clng <b

thé 4p dung ~hucng trinh dudi ddy cho obng mdy in.

g Hardware: Cau o8 mot mddun - s da trinh bay &

g Srrang 1 oty nbir mbét bd ahidn ndl vac/ ra 32 bit
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DECLARE SUR QUT, 8242 (daten,.port)
DECLARE SUB in.8242 (Pori, ketqua)
DECLARE SUB lese.com‘(inbyteJ

DTM SHARED outbyte

COLCR 0, 15

OPEN *“com2: 9600,N,8,1,¢5,DS" FOR RANDOM AS #1
outbyte = 255

‘Tt cd cac bit 4% lidu cla mddun 1én log 1
PRINT 41, CHRS (outbyte);

Again:
CLS
as = %32 -B1T1/O-INTERFACE"
a = LEN (a$): b = (80 - a}) / 2 - 1
LOCATE 1, b: PRINT CHRS (201); STRINGS

{a + 2, CHRS (205)); CHRS (187)

LOCATE 2, b: PRINT CHRS (186)
LOCATE 2, b + 2: PRINT a$
LOCATE 2, a + b + 3: PRINT CHRS (186}
LOCATE 3, b: PRINT CHRS (200); STRINGS
(a + 2, CHRS (205)); CHRS (188)
PRINT
labell:
INPUT "Vi mach nao: IC (IC1 = 1 hoac IC2 = 2) ban
mudn trac d8i ?¢; ic

IF ic <« 1 OR ic > 2 THEN GOTO labell

‘Bay gid CS - Signal tuong dng duce dat 1é&n Low
IF ic = 1 THEN ocutbyte = outbyte AND (255 - 64)
IF ic = 2 THEN outbyte - outbyte AND (255 - 32)
PRINT #1, CHRS (outkyte);

PRINT
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labelZ:
INPUT “Qua Port nac {4, 5, 6 hoac 7) ?%; Port
IF Port < 4 OR Port > 7 THEN GOTO label?
PRINT

INPUT “Poc vao A 1iéu (1) hodc 1a xudt ra (2) ?7%;

in.out
IF in.out = 1 THEN
CALL in.8243 {Port, ketqua)
ketgua = ketgua AND 15
PRINT #Cdc bit duge doc vao cd gid tri”;
ketqua

‘05-Signal tuong Ung dugc dat trd lai High
IF ic 1 THEN outbyte = ocutbyte OR 64
IF ic = 2 THEN outbyte = oubtbyte DR 32
PRINT #i, CHRS (outbyte);
GOTO tieptuc

1

END IF
PRINT
label3:
INPUT "“Ban hay cho 4t 1igu bang s8 thép phan
{<= 15)7; daten

IF daten > 1% OR daten < 0 THEN GOTO label3:
CALL QOUT.B243 {daten, Port})

tieptuc: PRINT
INPUT “Again (j)7; a$
IF a$ = “j* THEN
3E0TO Again
ELSE
GOTO Ketthuc
END IF
Ketthuc:
CLOSE 1

END

SUB in. 8243 (Port, ketgua)

91
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Unterprogram: in. 8243
Function: Chuong trinh nay didu khién cdc dudng
33n o 1iéu cla vi mach 8243 sac cho 4 bit cd thé.

duce doc vao que mdt cdng (Port)

cutbyte = (outbyte AND (&HFO)} + Port - 4
PRINT #1, CHRS (outbyte);

f-—-L&p trinh td diéu khién; Prog tiu High sang Low ---

ocutbyte = outbyte AND &HEF
PRINT #1, CHRS (outbyvte);

‘*———-Pboc dit 1iéu vao: TBRL lé&n LOW va trd lai HIGH---

outbyte - cutbyte AND 9255 - 128)
PRINT #1, CHRS {cutbyte);

outbyte = outbyte OR 128

PRINT #1, CHRS$ (outbyte);

CALL lese.com (inbyte)

ketgua = 1inbyte

e it  Prog tré lal high ---------—--- -

outbyte = outbyte CR 16
PRINT #1, CHRS (outhyte);

END SUB
SUB lese.com (inbyte)

Unterprogram: lese.com

Functicn: Chuong trinh con nay doc Véo ndt byte
qua céng ndi tifp. N&u nhu cudc truyén di 1iédu bj
nhidu thl sé& ¢é mdt théng bdc hién 1&n nhdp nhay
va chucng trinh k&t thic !

DOi:i-t-l

IF LOC {1} >»>= 1 THEN in$ = INPUTS (1, #1)



2. CAC MACH $O

inbyte = ASC (ing)
GOTO ketthuc
END IF
P e Phép thi mdi, doc dlit 1iéu vao------------- :
LOOP UNTIL I = 1000 'Cuc dai 1000 lan thu
fmemmmm e Khéng nhdn duge byte nao ! ------------

C
PRINT "Cudc truyédn di 1iéu bi nhiéu..!"
PRINT
PRINT "Khéng nhin duge ky tu nao!lllitte
PRINT

PRINT "Xin hay kiém tra lai day n8i, & cém,
phdn cung...,"

END

ketthuc:

END SUB

SUB QUT.8243 (daten, Port)

: Unterprogram: out.8243

: Function: Chucng trinh nay diéu khién céc dudng
y ddn cla vi mach 8243 sao cho 4 bit cé thé ducc
*  xuit ra gua mdt cdng (Port)

outbyte = {outbyte AND (&HFO)) + Port
PRINT #1, CHRS (outbyte);
‘----L8p trinh controlword: prog tU high sang low--—--
outbyte = outbyte AND &HEF
PRINT #1, CHRS (outbyte);

outbyte = (outbyte AND (&HFO)) + Daten
PRINT #1, CHRS {cutbyte);

e e Prog tré lai mic High ---------------
outbyte = outbyte QR 16 '
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PRINT #1, CHRS (outbyte);
END SUB

2.5 GIAQ DIEN VAO/ RA TREN RANH CAM PC
2.5.1 VI MACH GHEP NOI 8255

Khéi ghép néi 8255 thuong hay dude st dung trén td&m Card cam
thém vao mdy tinh PC trong viéc thu thap dit lidu do ludng dé xuat va
nhap dit litu s8, trong viée didu khién qua trinh bién déi A/D. Vi mach 40
chan nay c6 cac chan bé tri nhu 6 trén hinh 2.14, trong dé c6 chia 24
dudng din 161 vao/ ra duge xép thanh ba céng song song (cdng A, B va C).

A3 1 I |4o [] PA4
PA2 E 2 »[7) PAS
YN Y 30 [7] PAS
PAO 4. 8255 g PAT
/RD s 36 IWR
rca e 33[7] Reset
aND 7 .34 1) Do
Al . a3 Di
AQ » 32
PC? 10 n g
PCce 11 30 04
PCS [{1» I my]
PC4 [ |is » Ds
PCO 14 ar D7
PC1 18 26 7] +5v
pc2 18 =] PBY
PC3 17 24 F’BB
PRO [f1e 23
PB1 [Jie 22 F’B4
£B2 20 21 [0 PR3

Hinh 2:14 So dd bé tri chan cOa vi mach ghép ndi 8255.

Tinh linh hoat cha vi mach nay thé hién ¢ kha nang lap trinh. Qua
mét thanh ghi diéu khién, ngudi st dung xdc dinh loai hoat déng va
¢dng nao cdn duge st dung nhu la 18i vao hoac 18i ra. Céc chian ra DO -
D7 tao nén bus dit liéu hai hudng, rong 8 bit. T4t ca cdc dit liéu khi truy
nhap ghi hoic 1a doc duge dan qua cac dudng dan nay. Trang thai logic
ghi/doc duge nhan biét qua céac tin hiéu diéu khién /CS, /RD, /WR. Mot
cudc trao d&i théng tin véi vi mach 8255 sau dé c6 thé duge tidn hanh
khi /CS =0. Khi /RD = 0, sau d6 cic tin hiéu cia cong dugc lua chon
duge dan dén bus dit lidu va c6 thé dude goi bdi cde vi mach khae. Khi
/WR = 0, thi moi viéc x&y ra ngugc trd lai. Cac bit dia chi A0 va Al cang
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véi cac tin hidu ghi va doc bdo hiéu cho biét sé truy nhap lén céng nao.
Bang chan 1y dudi day tom tat cac két luan vita méi trinh bay 4§ trén.

Al A0 /RD /WR /CS

Chtic nang

A R A = = I ]
= OO O O e
O = O O O O O o O

Mo a0 O OO
I T T SO S S Y

Ctta (Port) A — Busdit liéu

Cua (Port) B = Bus dit héu

Cua (Port) C = Bus dit liéu

Bus dit lidu = Cua (Port) A

Busdilidu = Cita (Port) B

Busditlidu = Cua (Port) C

Sy ght vao clia tir diéu khién

Dudng dan di lidu & trang thai dién trd cao (tristate)
Pudng dan dit lidu 8 trang thai dién trd cao (tristate)

T bang nay ro rang la thanh ghi diéu khién dat duéi dia chi bén
trong A0 = 0, Al = 1. Trong mdt chu trinh ghi 1én thanh ghi diéu khién,
nguoi st dung khang dinh cfng vao/ra ciing nhu kiéu hoat déng trong
mot tir didu khién. Mot muc High & dudng dan Reset dat tré lai thanh
ghi diéu khién va dinh nghia toan bd 24 duéng din nhu 1a cde 181 vao.
Su sdp xép cha tit diéu khién dude mo ta trén hinh 2.15.

Tur day ta thdy ro rang la 24 dutng dan chia c4c céng A, B va C duge
phan chia thanh hai nhém. Trong dé6 mét nita cia céng C (PC4...PCT)
thuéc vao nhom A, cén nita kia thuéec nhom B. Téng cong, ngudi si &ung
¢6 ba kidu hoat dong khac nhau. Kiéu (mode) 0, kiéu 1 va kidu 2. Dusi
day sé chi c6 kidu 0 duge mé ta. Loai hoat dong nay gi6i thidu mét kha
nang xuit va nhap dit liéu theo cich don gian qua 3 cdng A, B, va C.
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Controiword (Tif diéu khién)
[D7]o6[D5[ D4 D3] D2{ D1] DO

 Mem B!
Cﬁ'n? &

LGj vao
0= Lin ra
CE{n? B

L& vao
O=Lldira

0= Mode O

Nhom A

Cén? c . .
= 1§ vao
0=Loira
Cér!? A
=L§ vao
O=Ldira

Mode
00 = Mode 0
1 = Mode 1
0X = Mode 2

Mode - Flag
1= Activ

Hinh 2.15 Sy sip x&p ctia tir didu khién & vi mach 8255,

Déi vai loai hoat dong theo kiéu 0, tir diéu khién c6 thé tinh theo
cach sau:

Port A Port C Port B Port C

Bit4 ... 7 Bit0..3
Léi vao: 16 8 2 1
Léi ra: 0 0 0 0
Tu diéu khién: 128 + [ ] + LT 4+ L ]+ | ]

Thi du 1: Kiéu 0, cdng A nhu la 16i vao, céng B nhu 1a 16i ra, eéng C
" nhu la 161 ra. ,
Tit diéu khién (Controlword) = 128 + 16 + 0 + 0 +0 = 144

Thi du 2: Kiéu 0, cong A nhu 14 161 ra, efng C (bit 4... 7) nhu 1a 18i vao,
cong B nhu 1a 161 vao va céng C (bit 0... 3) nhu 14 16i ra.
~ Tt didu khién (Controlword) = 128 + 0 + 8 + 2+ 0 = 138,
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2.5.2 GIAO DIEN VAO/ RA 24 BIT TREN RANH CAM PC

Viée ghép ndi vi mach 8255 vao ranh cdm ciia may tinh PC c6 thé
quan 1y mét cdch rat don gian. Hinh 2.16 chi ra s d6 mach dién cua
mét giao dién vao/ ra 24 bit dang cho rdnh mdy tinh PC, Céc tin hiéu
ghi va doc /IOW va /IOR ¢6 thé dude néi truc tiép véi cdc tin hidu tuong
ng d vi mach 8255. Con chinh dudng dan Reset ctia ranh cim PC dugc
dan dén vi mach 8255 ma khong cin mét khéi 16gic phu thém nao.
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Hinh 2.16 Giao dién vao/ ra 24 bit trén rénh cim PC.

Dia chi ¢6 ban ma duéi dia chi nay mach dién dude trao ddi cé thé
duge thiét Iap 6 chuyén mach DIP. Chinh mach dién da ghi tén 4 dia chi
bat dau bang dia chi cd ban ctta viing vao/ ra ciia mét mdy tinh PC.
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Dia chi vao/ ra Chitc nang

Dia chi ¢ ban (Hex) chang han $ 300 | Ctia (Port) A

Dia chicoa ban + 1 changhan $ 301 | Cita B

Dia chi cd ban + 2 chiang han $ 302 | Cita C

Dia chi ¢ ban + 3 chang han $ 303 | Thanh ghi diéu khién

Khi c6 st déng nhit gita dia chi co ban dudc thiét 1ap va céc dia chi
dang ding xép hang 6 ranh cim PC, vi mach 74HC688 sinh ra 6 chin
19 mot tin hiéu Low, tin hiéu nay kich hoat vi mach 8255 qua dutng
din CS. Noét chung, tin hiéu Low nay tao kha nang cho mét cudc trao
déi thong tin bang vi mach ghép néi 8255.

Chuong trinh dung 1am thi du duéi day s& chi ra nhiing 1énh nao
trong QBasic cidn ding cho cudc trao ddi théng tin.

‘ Program:8255BSP

: Function: B3ng chuong trinh nay <& thé trac da8i
*  vdéi mach giao dién I/0 & ranh cédm PC md td trén
*  hinh 2.16

fme oo m Khdng dinh cdc dia chi vao/ ra (I/0)---------

basadr = &H300 'Basicaddress, thi dy $300
porta = basadr 'Port A

portb = basadr+1 'Port B

portc = basadr+2 'Port C _
contrreg = basard + 3 'Controlregister

* Port A nhu 13 Input, Port B va Port C nhu 13 Qutput

controlword = 144

OUT contrreg, controlword

e T Gli céc du ligu téi cdng B -----------
daten = 255

QUT portb, daten ‘T4t cd céc bit & céng B 1én High
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B GUi céc dit 1idu téi céng € ------—-----
daten = 0

OUT portc, daten ‘T&t cd céc bit & céng C lén Low
————————————— Boc cac 4 lidu tu c5ng A ———-—-—-—---

inbyte_ = INP(porta)

PRINT “Céc dit 1i8u & céng A 1la: *; inbyte

END

2.5.3 GIAO DIEN VAO/ RA 48 BIT TREN RANH CAM PC

[ . . . .
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Hinh 2.17 Giao dién vao/ ra 48 bit trén ranh cim PC.

Khi muén md rong mach dién cua giao dién vao/ra 24 bit thém 2!
duong din vao/ ra nita, thi phai bé sung thém mét vi mach 8255 vao
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mach dién nhu minh hoa trén hinh 2.17. Mach légic giai ma phai mad
réng thém hai cong NAND nita va ngoai ra dudng din Chip Select cla
vi mach 8255 cdn phai dude diéu khién. Viée lua chon xem cho khéi
ghép ndi nao trong hai khéi tré nén duge kich hoat do bit dia chi A2 ]

ranh cam PC dam nhiém. Khl A2 dan t6i mic Low va ngoai ra dia chi
6 ban da duge dat ding (chan 19 ctia 74HC6E88 = 0) thi c6 thé tién hanh
trao déi théng tin bang vi mach IC1. Khi A2 = 1 va dia chi ¢d ban 1a
dung thi vi mach 8255 thi hai trd nén hoat dong.

Mach dién trén hinh 2.17 ghi tén tong cong 8 dia chi, cdc dia chi
nay dugc viét nhu sau:

Dia chi vao /ra Chiic nang

Dia chi cé ban (Hex) ching han $300 | Cuda A, IC1
Diachicoban +1 chang han $ 301 | Céia B,IC1
Dia chi co ban + 2 chang han $ 302 | Cia C, IC1
Dia chi cd ban + 3 chang han $ 303 | Thanh ghi diéu khién, IC1
Dia chi cd ban + 4 chang han $ 304 | Cla A, IC2
Dia chi co ban + 5 chang han $ 305 | Caa‘B, IC2
Dia chi co ban + 6 chéng han $ 306 | Cita,C, IG2
Dia chi coban + 7 ching han $307 Thanﬁ ghi diéu khién, 1C2

A

2.6 CAC BO PEM VAN NANG ‘
2.6.1 VI MACH DEM 8253

Vi mach dém 8253 la mot bd dém c¢6 thé gap trong nhiéu tng dung.
Con s6 cac tng dung kha di nihiéu dén mifc ddng ngac nhién: by dém
xung, bé d€m tén s6, bd phat xung lap trinh dude, thiét bi thi phan
ing, may do dién dung, bd didu khién dd sdng, bd bidn d6i D/A v. v...
chi 1a mét vai thi du duge ké ra. D& c6 thé st dung dude vi mach nay
trong thuc t& thi diéu bt budc1a phai tim hiéu ky ludng nguyén téc
hoat dong cua vi mach nay sé dudc mé ta mét cach diy du trong muc
dudi day.
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Vi mach dém 8253 chita ba bd dém lui 16 bit ddc lap véi nhau. Mbi
mét bd d€m cb ba chén ra tuong ing: 161 vao g'm nhip CLK, cita GATE
va 18i ra tin hiéu OUT.

Thoat nhin viée sit dung cic bd d&m lii c6 thé la khéng logic. Dé
hiéu 16 ta nén chi y téi cich dat vdn dé 1a phai dém diing 10.000 xung
‘va tiép d6 1a mot tin hidu dé kich hoat. Véi mbi sudn am & 161 vao CLK,
hién mdc ¢ bd d6m lai bi giam di cho dén khi dat gi4 tri bang 0. Su giai
mai cua hién mic 0 & bé dém (da d€m 10.000 xung) sau dé duge thuc
hién & bén trong cta vi mach theo cdch don gian ddng ké hon 1a sy giai
méi cua gid tri xudt phat, d day la 10.000 nhung tit nhién né cé thé
nhan cdc gid tri khdc. Hinh 2.18 chi ra su sdp xép chén clia vi mach
dém 8253.

oT ¢ l___] 24 +5v
06 2 23 /wR
05 E 3 8283 zz% /RD
Da [+ zf] /CS
B3 35 20 [ A1
o2 []s 19 [ A0
D1 7 18 { ] CLK2
Do E 17 ouT2
cLko [ o 16 {] GATE2
ouTo 10 15[] CLK1
GATEQ 1 14 {] GATEL
GhND 12 137 oUm

Hinh 2.18 Sép x&p chan cla mach dém 8253.

Cac dudng dan dit liéu DO dén D7 bidu dién céc bus dit lidu theo hai
huéng, qua d6 tat ca cac dit liéu khi truy nhap ghi hoic 1a doc duge din
dén.

Trong mét 14n truy nhap doc VRD = 0) hién mitc & b dém c6 thd
dude goi ra, con trong mét 14n truy nhap ghi (/WR = 0) hién miic clia bj
dém duge ghi vao médt thanh ghi diéu khién va sau @6 bd dém dugc nap
béng cdc gid tri bt ddu. Qua cdc bit dia chi AQ va Al ta dat dén ba b
dém va thanh ghi diéu khién. Bang chan Iy sau chi ra mét cdch nhin
téng quan vé chitc nang ctia cdc dudng din didu khién § vi mach dém
8253.
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Al A0 /RD /WR /CS Chiic nang

0 0 0 1 0 | Dogratibs dém 0

0 1 0] 1 0 | Docra tubd dém 1

1 0 0 1 0 | Docratibsdém 2

0 0 1 0 0 { Sunapcia bs dém 0 bang ti xuat phat

0 1 1 0 0 | Sdnapciia bé d€m 1 bang tir xuit phat

1 0 1 0 0] Sunapecia bddsm 2 bing tit xuat phat

1 1 1 0 0| Sughivaocha tit diéu khién

X X X X 1 | Dudng dan dit lidu & trang thdi dién trd cao (Tristate)
X X 1 1 0 | Dudng dan dit liéu 4 trang thai dién trd cao (Tristate)

Ti didu khién khing dinh kiéu hoat dong va hé théng dém, déng
thoi kiém tra su nap cda thanh ghi d6m. Mot bd dém duge lap trinh,
trong dé trudc hét ta nap thanh ghi diéu khién bang s6 dém da gap,
kiéu (mode) va hé théng dém.

D7|D6|D5(D4|D3(D2|D1|DO Loai dém
L—J L} 0 Bé&m nhi phin
1 D&m mudi
Mode (kidu)
000 0
00 1 1
X1 0 2
X1 1 3
10 0 4
10 1 S

Sy truyén dir liéu

0 0 Luu trir trung gian
trang thai dém

0 1 Chitruyén MSB

1 0 Chitruyén LSB

1 1 Trudc LSB, sau MSB

Sirlya chon bd dém

00 B&8ddémO
01 Bddém1
10 Bddém?2
11 Céam

Hinh 2.19 Sép x&p cua tif diéu khié’nlc’! vi mach 8253,
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Sau d6 ta ghi gid tri xuit phat cia bd dém vao thanh ghi dém tuong
tng. Réi"¢it mbi 14n gdp sudn 4m bd dém lai 46m lai di mot. Trong céc
kiéu hoat dong riéng 18, su dat t6i dich ctta b dém (hién mic 0 cha bd
d&€m) ¢6 ¥ nghia khdc nhau. Hinh 2.19 chi ra su sép xép cia c4c tit didu
khién & vi mach dém 8253.

Bit dit lidu DO lua chon gifta cdc con s& 442 mi hod nhi phén va
BCD. Con D1, D2 va D3 khéang dinh 6 kiéu hoat dong kha di va sau nay
s& con duge trinh bay mét cach ddy dt. G trén da nhéc téi bd dém 16
bit, nhung ma lai chi ¢6 mot bus dit liéu 8 bit, nén mot gia tri xudt phat
16 bit can phai dugc truyén di thanh hai byte.

Trong hau hét cdc ing dung, trusc hét 1a bit ¢ gid tri thip nhat
LSB (tir tiéng Anh: Least Significant Bit) sau dé 1a bit ¢6 gia tri cao hon
MSB (tiéng Anh: Most Significant Bif) dugc truyén di. Chang han nhu dé
nap gia tri xuét phat 50.000 vao mét bd dém, thi trusc hét gia tri hang
chuc 80 sau dé 1a 195 trong bo dém da gap can phai duge ghi. Phép tinh
tuong tng c6 thé ghi ra nhu sau: 50.000 : 256 = 195 du 80; ¢ day 195 la
MSB con 80 1a LSB. Ti hinh 2.19 c6 thé tinh todn mét cdch rit don gian
tit diéu khién ding cho loai dém céc s6 nhi phan, qué trinh truyén truée
hét 1a LSB réi dén MSB.

Controlword = 2. Mode + 64 . Counternummer + 48

Khi ma D4 = 0 va D5 = 0, hién mic & mét bd d8m c6 thé luu trit
trung gian ma khong can 1am ngimg qu4 trinh dém. Khi luu trit trung
gian mitc 16gic ¢ha dudng din di lidu DO dén D3 khong phai la quan
trong va do d6 c6 thé duge dat 1én 0. Thi du khi ta muén luu trit hién
mic 6 b dém cua bd d&€m thi gid tri 128 (dec.) phdi dude ghi vao thanh
ghi diéu khién.

Trong trudng hop téng quat, tit didu khién can thist @& luu tri
trung gian mét hién miic bé dém c6 thé duge tinh nhu sau:

Luu triy trung gian trang thdi dém (Counterstand):
Controlword = 64.counternummer

Su mé ta kidu hoat déng riéng biét cé thé din ra nhu sau:

Kiéu (mode) 0: Sudn duong bi lam tré
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Léi ra ca bo dém (OUT 0/1/2) trude hét duge chuyén sang muc Low
sau khi c6 sy khing dinh loai hoat déng didn ra trong luc thiét lap
trang thai ban dau cua khéi dinh thdi gian Timer. Sau khi da didn ra
qua trinh nap cta thanh ghi dém mong mudn bang mét gia tri xuit
phat, bd dém tudng ting sé d&m Iui bat ddu tir gid tri xudt phat, gia
dinh, 16i vao GATE nam trén miic High. GATE = 0 lam ngiing qu4 trinh
dém dang xay ra, khong ké 1a 16i ra QUT thay ddi sang mot dang khac
nao ddy. Khi 18i vaec GATE chuyén trd lai High, qué trinh d&m bat dau
voi gid tri ma bd dé€m chi ra trude khi ngimg. Léi ra vin gilt nguyén maiic
Low trong khi d&€m lui. Khi dat duge hién mic 0 § bs dém thi 16; ra
chuyén sang High va dung lai 6 trang thai nay cho dén khi bs d&ém duge
cdu hinh mei.

_F Uy uy

nwd

Output

]
- T

|
|
i
i
|
3
]
[
§
!
|
|
!
I
|
i
|
!
L
|
!

R e S R e

Hinh 2.20 Gian d6 xung cta kiéu hoat déng 0.

Cén phai chi ¥ 1a sau khi dat dén sy két thic qu4 trinh bo dém lai tiép
tuc d8m lii bt ddu bing gid tri 65.535, déc lap véi vide gid tri xudt
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phat nao dang ding trong thanh ghi by d6m. Sau d6 16i ra OUT ditng
lai 6 miic High cho dén khi b9 dém duge nap méi bang mét gid tri xuat
phat. Dac biét phai nhdn manh 1a suén am ddu tién § 16i vao CLK .
khong dudec dém ma chi c6 gid tri xuit phat dude dam nhiém nhu la
hién mic bé dé€m hién thdi. Sau d6 mét sudn am cia xung nhip ducc
dan dén 16i vao CLK dé lam giam hién mic ¢ bd dém di 1.

Viéc ghi méi vao thanh ghi bg dém trong khi qua trinh dém dang
dién ra din dén hiu qua 14 khi ghi vao byte ddu tién qué trinh d&€m
ditng 1ai va khi ghi vao byte thit hai thi qu4 trinh dém méi dude khdi
dong.

Kiéu hoat déng 1: Mach monoflop lap trinh duge

-
-
-
-

L) 1 S 4 3 1 1 3
Output 1 t

Hinh 2.21 Gian dé xung cla kiéu hoat déng 1-

Khi ta chu y dén gidn d6 xung clia kiéu hoat dong 1 trén hinh 2.21
thi thoat nhin ¢6 vé nhu khéng cé sy khéc nhau cd ban véi kiéu hoat
dong 0. Nhung 4n tudng d4u tién nay khéng diing. O ¢4 hai kiéu hoat
dong, 16i ra OUT gidt nguyén 6 trang thdi Low trong n chu ky giit nhip,”
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truée khi n6 chuyén sang mitc High 6 hién mic 0 & bo dém. Trong d6, N
1a gi4 tri xuit phat ciia bd d&m. Su kh4c nhau co ban giiia hai kiéu hoat
dong thé hién & chiic nang cia 16i va. GATE. Sau khi nap mét bd dém
bang gia tri xuat phat cia né, 16i ra OUT trudc hét con dimg lai ¢ miic
High. Vay thi sau khi c6 mét sudn duo1g xudt hién 6 161 vao GATE, qua
~ trinh dém méi bat dau, 16i ra OUT chuvén sang miic Low bang sudn Am
cua xung git nhip dau tién ¢ chan C LOCK, nghia la b6 monoflop lap
trinh duge can phai duge khéi dong bing phan cling. Ciing cén chi y la
véi mdi susn dudng & 161 vao GATE, bd dém lai duge nap béang gid tri
xuét phat. Biang qud trinh nay cé thé kéo dai thdi gian Low ctia mach
monoflop ra vo han. Hay 14 theo ngén ngit chuyén mén, ta c6 thé ndi la
mach monoflop t4i 1at trang thai dugce (retriggerable).

Khac v6i kiéu hoat déng 0, chiic nang dém ciing duge bao dam téi
khi GATE = 0. Sau khi dat dugc hién miic 0 & bd d&m thi bé dém bat
dau dém lu ti gia tri 65.535, diéu nay xay ra doc lap véi gia tri xuit
phét ctia b d&€m. M6t su nap mdi ctia bd dém trong khi 16i ra 1a Low, sé
khéng ¢6 anh hudng dén mic dd kéo dai cua trang thai Low. Hién miic
cta bd dém co thé duge doc ra bat ky lic nao ma khéng ¢6 anh hudng
lén qud trinh dém dang dién ra.

Kiéu hoat déng 2: Bo chia 1/n

Trong kiéu hoat déng nay 18i ra OUT chuyén sang mitc Low & hién
mitc 1 cua bd dé€m trong khoang théi gian mét chu ky giit nhip. Sau khi
dat t6i hién muc 0, b dém 16i ra OUT chuyén lai sang mic High va b
dém bat ddu dém lui tir gi tri xuat phat. Day 1a diém khdc nhau cd ban
so véi kiéu hoat déng 0 va 1, 6 kidu hoat dong nay sau khi dat hién miic
d&m 0, bb d6m bit ddu d8m 1 tu gia tri 65.535. O day mic d6 kéo dai
cta muc High & tin hiéu 161 ra OUT la (n - 1) chu ky giit nhip, con miic
Low kéo dai mét chu ky giit nhip nén chu ky cta tin hidu 16i ra OUT
bang n lin tin hiéu CLOCK. Diéu d4ng chi ¥ 12 bd d&m dude khdi dong
méi bang moéi sudn dudng 6 16i vao GATE. Nhd viy ma 16i vao GATE ¢6
thé dugc tan dung dé dong bs bd dém.
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Trong thuc t& phai dac biét chi ¥ 1a suon 4m dau tién & 16 vao
CLOCK con chua duge d6m, ma chi c6 gia tri xuét phat dude chap nhén
nhu 14 hién muc hién thai 3 b6 d€m.

Gate hasst) I ] ’ [ .

Hinh 2.22 Gian d8 xung clia kidu hoat déng 2.

Mét ing dung cia kiéu hoat déng 2 13 sy phan tdng cta bo dém.
Sudn gitt nhip duong cta tin hiéu 161 ra OUT & hién miic 0 cta bo d6m
c6 thé duge din qua mot bo ddo dén 16i vio CLOCK cha bd dém tiép
theo. '

Kidu hoat dong 3: B4 phat tin hiéu vudng goc.

Trong kiéu hoat déng 3, bd d8m 8253 c6 thé dude sit dung nhu 1a
moét bd phat tin hidu vudng goéc 14p trinh duge. Loai hoat déng nay nhén
manh vai tré cua kha nang vé c¢éng suét cia vi mach d€m 8253. Chi phi
cho phén ciing dé ¢6 duge chitc nang nay bang cdc vi mach lagic, rdi rac
la rat tén kém. Trong kiéu hoat déng 3, tin hiéu 16i ra QUT ¢6 miic High
trong nta diu ctia qud trinh dém, trong nia sau 16i ra giii nguyén &
miic Low. Néu nhu gia tri d€m 1a 18 thi khi c6 xung nhip d4u tién (sau
khi nap b6 d€m) gia tri nay bi bét di 1. Cdc xung nhip tiép theo sé giam
bét gia tri nay di 2. Khi dat dén sy két thic qua trinh dém 16i ra tré
thanh Low, va gia tri dém ddy dd dude nap trd lai. Xung nhip ké sét
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theo qud trinh sé giam bot hién mic 3 bd dém di 3, con céc xung nhip
tiép theo lai chi giam bét di 2. Qua trinh nay duge lip lai va nhd thé -
khi ma gia tri dém 14 1é - 161 ra sé tré thanh High trong (n +1)2 chu ky
giit nhip va trd nén Low trong (n-1)/2 chu ky git nhip.

Cit nhu thé bé d8m lam viéc gidng nhu mot bo dém lap trinh dude.

Hé s6 chia co thé lua chon duge giita 2 va 65.535. Bang viéc chia
tdng hai bé d8m trong kiéu hoat dong 3 din dén hé s6 chia téng cong
. dugc tinh bang tich ctta hai hé s chia. Theo cach nay c6 thé tao ra cac

tan s& thap véi d6 chinh xdc cao. Chang han nhu ta muén tao ra tdn 6

so sanh 1a 50 Hz tir mét b dao déng thach anh 4 MHz thi c¢An c6 mét hé -
s6 chia 1a 80.000.

D& c6 dude hé s6 chia 16n nhu thé nay, ngusi st dung co nhidu giai
phép @€ lua chon. Thudng thi cin ¢6 hai bd d6m lam viée theo kiéu hoat
déng 3 duge ddu ké ti€p nhau. Chang han bd dém 1 c6 thé duge nap
bang 1.000 con bd dém 2 bang 80.

le 1 L] t a4 1 g ] - 4 [ 1 Lol

— L P P

Gt (Ressl —————_[_—r

Ol ? ) H an 2 of 1 .1 1 Lol

R B J S P N

Hinh 2.23 Gian d& xung cla kidu hoat déng 3.
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Hinh 2.24 Gian d8 xung cda kidu hoat dong 4.

o —|| aad I . , "
|

Qutput : 1 2 ! L
wh,
e d
Gsle I I J
L]
Dol 4 3 4 J 4 a

Hinh 2.25 Gian d& xung cua kiéu hoat déng 5.
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Kiéu hoat dong 4: STROBE tai 14t trang thai dugc bang phidn mém

Léi ra ciia bd dém trude hét chuyén sang trang thai High sau khi
thiét lap trang thai ban dau cho khéi dinh thoi gian (Timer). Sau khi
nap bd dém, qua trinh dém bat dau. Khi dat dén trang thai két thuc 161
ra chuyén sang Low trong mét chu ky giit nhip réi chuyén trd lai sa{ng
High. Khi ma trong mdt qua trinh dém thanh ghi dém dudc nap méi thi
gia tri d6m méi duge nap bang xung giit nhip tié€p theo sau. Trong khi
16i vao GATE dan dén mitc Low, thi khong ¢6 qua trinh dém nao c6 thé
X4y ra.

Kiéu hoat déng 5: STROBE tai lat trang thai duge bang phan ciing

Trong kiéu hoat déng nay bé dém bit ddu qua trinh d&€m bing sudn
dudng ciia xung 6 16i vao GATE va khi két thiic qud trinh dé€m sinh ra
mét mic Low trong mot chu ky giit nhip. B6 d&ém la c6 thé t4i 14t trang
thdi duge.

2.6.2 GHEP NOI BO BEM VOI RANH CAM TRONG MAY PC

Vi mach d&m 8253 c6 thé ghép ndi mot cach rat don gidn vao ranh
cam cua may tinh PC. Viéc rdp ndi tién hanh qua cdc dudng dan dit lidu
DO dén D7, cac dudng dan didu khién /CS, /WR, /RD ciing nhu qua cac
dudng dén dia chi A0 va Al. Hinh 2.26 chi ra so d6 mach dién dung cho
viéc ghép néi bd dém. Ta nhan thiy su ¢6 mat cta bd dém bus hai
hudng 74HC245, dd dude mé ta k§ ludng trong mue 1.3, cac dudng din
dit liéu cta ridnh cdm PC dudc ndi véi vi mach dém qua by dém
74HC245 nay. Nho vay ma khi truy nhap 1én vi mach dém &€ ghi hoac
la doc bd dém nay déng vai trdo chuyén huéng cha dong dit lidu. Con vi
mach 74HC688 so sanh cdc dudng dan dit liéu ké st ranh may tinh PC
theo tinh d6ng nhat vdi cdc dia chi c¢ ban duge dit trude bdi chuyén
mach DIP, va khi ¢6 dude su déng nhit sé cho ra mét miic Low ¢ chan
19. Tin hiéu nay dugc din dén mét cong HOAC (OR) béng bit dia chi A2
cua ranh cam cta mdy tinh, 16i ra cla eéng nay sé kich hoat vi mach
dém 8253. O day diéu kién can 12 hai tin hiéu 15i vao ¢é mic Low. Déng
thoi tin hiéu A2 duge din qua mot bo dao dé tsi mét cita HOAC (OR)
khéc nita; cita nay trong mot lan truy nhap doc sé tao ra mét xung Low
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ngan han; xung Low lai ¢6 thé dugc st dung trong nhiéu ing dung cua
vi mach dém 8253.

. o0 s
00 2 81 50
[ 2 17 [ 7
A2 w2 T i
D 4 18 D2 s
A3 83 : D2
[ 15 T 5 N EEY
A TN D3 GATED
[ 14 D4 4 (10
2 Polled B [ 3| am Iy
FY Y = [ ctooka
tla  arfd2 08 21 os
[1 bog ET1 07 FY] [t 58
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Hinh 2.26 Ghép né&i bd dém véi ranh cim trong may PC.

Mach dién chiém ché véi 8 dia chi bt ddu tu dia chi co ban:

Dia chi vao/ ra

Chic nang

Dia chi co ban

Diachicoban + 1
Dia chi co ban + 2
Dia chi cd ban + 3
Dia chi co ban + 4
Dia chi co ban + &5
Dia chi co ban + 6
Dia chi co ban + 7

ching han $ 300
chéng han $ 301
chang han $ 302
chang han $ 303
chang han $ 304
chéng han $ 305
chang han $ 306
chang han $ 307

Bo dé&m 0

Bsdém 1

B6 dém 2

Thanh ghi diéu khién

Céc xung LOW (so sdnh véi hinh 2.26)
Céc xung LOW (so sdnh véi hinh 2.26)
Céc xung LOW (so sdnh vdi hinh 2.26)
Cac xung LOW (s0 sdnh véi hinh 2.26)
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Chuong trinh 8253BSP dung lam thi du dugi diy chi ra cho ta thay
khi lap trinh cho mot card cim thém vao ¢6 chita vi mach dém 8253 thi

cén nhiing 1énh nao trong QBasic:

’ Program:8253BSP

' Functicn: Tin hiéu vudng gdc cia mdt bd dac ddng
* thach anh vé&i t8n s8 f = 4 MHz dugc din d&n bd dém
© 0 va ducgc chia cho 23580. Tin hiéu 181 ra dugce dan
* d&n 181 vaoc CLOCK cla bd d&m 1, bd nay hoat déng
*  nhu mdt bd d8m xung don gidn (mode 2). K&t qud d&m
*  thudng xuyé&n dugc doc ra va hién thi 1&n man hinh.

basadr = &H300 ‘Basicaddress, 300 hex
counter0 = basadr 'B& d&m 0

counterl = basadr + 1 'B& d&m 1

counter? = basadr + 2 ‘B d&m 2

contrreg = basard + 3 'Controlregister

* B& d&m 0: Mode 3, Startvalue: 23580 (H& s8 chia)
+ BS d8m 1: Mode 2, Startvalue: 65535

mode § = 3 ‘Mode Counter 0

mode 1 = 2 ‘Mode Counter 1

start0 = 23580 ‘Startvalue Counter 0

startl = 65535 ' rStartvalue Counter 1
controlword( = 54 ‘Controlword bdd&m 0 (Xem text)
controlwordl = 116 " ‘Controlword bAdém 1(Xem text)

start0.highbyte = gtart0 \ 256 !
start0.lowbyte = start O MOD 256 'Chi cé phén du

-
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startl.highbyte = startl \ 256 ‘
startl.lowbyte = start 1 MOD 256 ‘Chi ¢é phé&n du

OUT contrreg, controlword 0 ‘B& d&m 0

OUT counter0, start(.lowbyte ‘Truéc h€t Lowbyte
OUT counter0, start0.highbyte ‘Sau d&n Highbyte
ouT contrreg, controlword 1 ‘BS d&m 1

‘OUT counterl, startl.lowbyte ‘Trudc hét Lowbyte

OUT counterl, startl.highbyte ‘Sau d&n Highbyte

DO

staridl.lowbyte = INP{counterl)
'Trudc h&t cdc byte Low
standl .highbyte = INP{counterl)
o 'Sau 1la céac byvte High
counterstand = standl.lowbyte + 256 * standl.highbyte

PRINT “K&t qud d&m hién thdi cla bé dém 1 la:~;
countersgtand '

IF INKEYS = CHRS (27) THEN EXIT DO

LOOP

END
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2.6.3 MODUN DEM O CONG NOI TIEP VA CONG SONG SONG

Phan clng

Nhu da thiy rd trong muc vira roi, vi mach dém 8253 dugc lap rap
trén card cdm thém vao c6 thé dudc didu khién rit don gian. Tir d6 ta
ciing thdy rang ranh cidm cia mdy tinh PC bén canh 8 dudng dan dit
lidu hai huéng ciing con c6 nhiing tin hiéu diéu khién ciing nhu tin hiéu
dia chi. Cudc trao déi théng tin chi ¢6 thé xdy ra khi ma c6 duge truy
nhap dude 18n cac tin hidu nay. Qua cic mddun da mé ta ¢ chuong 1, vi
mach dém 8253 cé thé dude diéu khién truc tiép, béi vi cdc médun nay
¢6 chi mot vai dudng dan.
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Hinh 2.27 Médun d&ém van nang.

Tuy nhién qua viéc st dung mot vi mach 8243 (xem thém muc 2.4) van
dé sé& khéng ¢6 gi cAn quan tam thém. Hinh 2.27 chi ra s¢ d6 mach dién
cua mdédun dém su dung vi mach 8253, médun nay cé thé duge ghép noi
v6i bat ky m6t médun nao trong chuong 1. Theo cdach nay, tuy theo cach
Iza chon ma vi mach 8253 cb thé duge diéu khién gua céng may in hoac
cong néi tiép RS 232. Trong pham vi chuong nay, ta sé con cé diéu kién
dé tim hidu thém mét vai ting dung dang quan tam khac nita. Truge hét
g day ta xem xét mach dién mé ta trén hinh 2.27.

Vi mach dém 8243 tao ra kha nang diéu khién tat ca cdc dudng dan
dit liéu ciing nhu cdc dudng dan dia chi cua vi mach 8253. Giia
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1
=
L L
7 —205 .

1

-
o @mmmmuuﬂ 0O

o

Hinh 2.28 Sap x&p linh kién trén médun dém.

R

|_®_ (C)DITA' 96 UNICOUNT @]

" Hinh 2.29 8d dé mach in cGa mddun dém.
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cdc dudng dan di liéu cta hai vi mach con ¢4 mcfﬁ; bd dém bus hai huéng
74HC245, vi mach nay sé chuyén sang trang thai dién trd cao mbi khi
truy nhap lén vi mach dém 8253 dé doc (/RD = 0). Trong mdi chu trinh
ghi, cac dit liéu cha vi mach dém 8253 duge dan dén 6 néi 32 chan dé rdi
duge doc ti mdy tinh PC qua cde médun bus. O & néi 16 chan K2 cde tin
hiéu ctia‘*ba b d&m c¢6 thé duge didu dan. O néi nay déng vai tro nhu
mot cong ghép néi d6i véi céc phan clng riéng bist. Hinh 2.28 md ta so
d6 sap xép linh kién cha médun d&m; con trén hinh 2.29 1a s d6 mach
in ciia médun nay. ' '

Danh séch c4c¢ linh kién duéi day giéi thiéu cdc vat tu can thiét dé
lap rap mét médun dém van nang: '
Linh kién ban dan: IC1: 82C43 Phich cam:

ICz2: T4HC245

1C3: 82C 53

IC4: 7T4HC14

K1: det 32 chén
K2: 25 chéan

Trén hinh 2.30 Ia hinh ddng bén ngoai cua médun dém ghép néi véi
mdt modun cd sd da trinh hav d chudng 1.

Hinh 2.30 Mbdun dém ghép ndi vdi mdt madun co sd.
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Phan mém

Phian mém dé didu khién ba bdé dém cda vi mach 8253 cung vdi
médun dém duge viét ra rat cong phu chii khéng don gian nhu khi ghép
ndi b d€m vao ranh cam cta mdy tinh PC. Nhiing gl ma 8 card cdm
thém vao cé thé gay tdc dong chi bahg mét 1énh, thi 6 ddy lai can phai

1ap trinh theo tiing buéc mot. Vi vay chuong trinh ding lam thi du duéi
d4y nén dude tim hiéu ky ludng. Trong'chudng trinh ta sé thdy rd ca ba’
b6 dém dude nap bang gia tri xuit phat trong cac kidu hoat dong khic
nhau, va chi ra hién miic ctia bj’ dem trén man hinh. Toan bd chuong
trinh la mét tin hleu hoan chinh nen & day khéng.can co6 thém nhlmg 151
giai thich. :

L - o o L o o o oI - L oI oo - o oI oo, =—=—=CT

g FProgram: UNICTLPT

g Functibn:.Béng chuong trinh nay cé thé trac déi

véi hai bé d&m 101 16 bit qua ¢dng ndi véi mdy

© in. TU dé din d&n nhing Ung dung nhu 1a bd &&m

' xXung, bd d&&m t&n s8, bd phdt xung l4p trinh duocc,

*  d8ng ho ngdt mach l4p trinh duge v. v... -

' Hardware: Can cé mdt mddun co sd da trinh bay & .
*  chuong 1 cfing nhu mét mddun d&m van nang

DECLARE SUB OUT.PORT4.8243 (nibbel)

DECLARE SUB BYTE.TO.8253 (BYTE)

DECLARE SUB WRITE.DATA.TO.8253 (Counternummer, MODE,
startvalue)

DECLARE SUB READ.DATA,FROM, 8253 (Counternummer,
Counterstand)
DECLARE SUB lese.lpt {(inbyte}

DIM SHARED outbyte, datreg, statreg, contrreg

]

e ~Kndi £ao--------mmmmmmimoeo

i
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basadr - &h378

datreg = basadr ‘Datenregister
statreg = basadr + 1 ‘Statusregister
contrreg = basadr + 2 ‘Controlregister

E

outbyte = 255

COLOR 0, 15
CLS
a$ = “TESTSOFTWARE FOR COUNTER MODUL”

a=LEN (a$): b = (80 - a) / 2 - 1
LOCATE 1, b: PRINT CHRS$ (201); STRINGS
(a + 2, CHRS (205)); CHRS (187)

LOCATE 2, b: PRINT CHR$ (186);

LOCATE 2, b + 2: PRINT a$ ‘

LOCATE 2, a + b + 3: PRINT CHRS (186)
LOCATE 3, b: PRINT CHRS$ (200); STRINGS
(a + 2, CHRS (205)}; CHRS (188)

PRINT

i’

-0 day mode va gid trj xult phat ¢é th& duge cho vao---

i

modd = 2 ‘Kifu bd dém 0
modl = 2 'Kidu bd d&m 1
mod?2 = 2 ‘Kifu bd d&m 2
start0 = 20000 '31id& tri xudtphdt & bd d&8m 0
startl = 45000 'Gi4 tri xuftphdt & bd dém 1
start2 = 30000 'Gid tri xudtphdt & bd d&m 2

CALL WRITE.DATA.TO.8253 (0, mod0, start)
* CALL WRITE.DATA.TO.8253 {1, modl, startl)
CALL WRITE.DATA.TO.8253 (2, mod2, start2)

I
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v-- --3inh ra xung Low bang dudng din dit liéu D2-----
‘ {cé thé duoe ding cho cdc ung dung cla 8253)

.

outbyte - outbyte AND (255 - 2)

OUT datreq,

outbyte

outbyte - outbyte OR 2

oUT datreqg,

DO

outbhyte

CALL READ.DATA.FROM.8253 (0, stand®)
CALL READ.DATA.FROM.8253 (1, standl)
CALL READ.DATA.FROM.B8253 (2, stand2)

Impulse&

standl)

LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE

- - - -

OO0 W~ ] -] - N

-

9,

11,
11,
11,
11,

(start0 - standl) + startl * (startl -

20:
40:
60
1:
20:
40
60:
1:
20:
40
60:
1:
20:
40:
60:

PRINT *“COUNTER 0"

PRINT *COUNTER 1*

PRINT “COUNTER 2*

PRINT ¥“MODE:”

PRINT mod0

PRINT modl

PRINT mod?Z

PRINT "“GIA_TRI_XUAT_PHAT:”"
PRINT start0

PRINT startl

PRINT start?2
PRINT “HIEN_MUC_O_BO_BEM:”
PRINT stand0

PRINT standl

PRINT standZ

119
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LOCATE 15, 1: PRINT “TINH_TOAN:*
LCCATE 15, 20: PRINT Impulse &
LOCATE 20, 1: PRINT “ESC: Ngiung lai~”

IF INKEY$ = CHRS (27) THEN EXIT DO

LOOP
CLOSE 1
~ END
SUB BYTE.TC.8253 (BYTE)
s Unterprogram: byte.to.8253
*  Function: Chuong trinh nay diéu khié&n dudng din
‘  cla 8243 sac cho mét byte dt 1iéu duge xudt ra qua
.+ céc c8ng 6 va 7. Byte nay dugc din téi cac duong
© @&n di 1iéu DO d&n D7 cda vi mach d&m 8253.

nibbel.low = BYTE AND &HF
nibbel.high = (BYTE AND &HFO) / 16

cutbyte = {outbyte AND (&HF;) + port * 16
QUT datreg, outbyte

F

* ---L&p trinhh tU diéu khién: Prog ti High sang Low--
outbyte = outbyte AND (255 - 8)
QUT datreg, outbyte . :

f«;---kxép n&a byte 4 1iéu {4 BIT)dugec cho ra -----
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outbyte = (outbyte AND &HF) + nibbel.low * 16
OUT datreg, outbyte

outbyte = outbyte OR 8
QUT datreg, outbyte

R it Xu&t ra NIBBEL.High qua Port 6--------------
Port = 6
R Xudt ra tu didu khién--------------——-

outbyte = (outbyte AND (&HF}) + Port * 16
OUT datreg, outbyte

i

f-~--L4p trinh CONTROLWORD: PROG tU HIGH sang LOW-----
outbyte = cutbyte AND (255 - B)
OUT datreg, outbyte '

et X&p nda byte dif 1idu (4 BIT)}duoc cho ra -----
outbyte = (cutbyte AND &HF) + nibbel.high * 16
OUT datreqg, outbylLe.

outbyte = outbyte OR 8
OUT datreqg,. outbyte
END SUB

SUB lese.lpt (inbyte)

*  Unterprogram: lese.lpt
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! Function: Chuong trinh con nay doc vao mdt byte

¢ qua odng mdy in. K&t gqud dung & treng bién inbyte.

OUT contrreg, 0O “init = 0
inbytel = INP(statreg) ‘doc vao tu DO,D1,D2,va D3
OUT contrreg, 4 ] ‘init = 1
inbytez = INP(statreqg) ‘doc vao tu D4,D5,D6,va D7

R Sap x&p cdc bit 4, 1liéu doc vao----—------—--

‘inbytel: Statusregister bit 4 (SLCT) 1a DO

‘. Statusregister bit 5 (PE) la D1
‘o Statusregister bit 6 (ACK) la D2
‘ Statusregister bit 5 (BUSY) 1la /D3 v
‘inbytel: Statusregister bit 4 (SLCT) la D4

. Statusregister bit 7 (PE) 14 D5
! Statusreglster bit 6 (ACK) 14 D6
‘ _ Statusregister bit 5 {BUSY) la /D7
inbyte = (((inbytel XOR 128) AND &HF0O)} / 16) +
{{inbyte2 XOR 128} AND &HFO0)

END SUB

SUB QUT.PORT4.8243 (nibbel)

! Unterprogram: out .port.8243
’ Function: Chuong trinh nay diéu khién cic dudng
*  dln cha vi mach 8243 sao cho mét bit 4 1iéu Auoc
! XUdt ra qua céng 4. Bit nay diéu khién cac dudng
*  di3n diéu khién cha vi mach 8253 nhu sau:

P43 --> ALPAZ --> AQ

P41 --»> /RD P40 --» /WR
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R Xudt nda byte qua cdng 4-----—=-——---
Port = 4

S oo oo e Xudt ra ti didu khién----------- -
cutbyte = (outbyte AND (&HF)) + Port * 16

CUT datreg, outbyte

I

f—--Lap trinh t¥ didu khién: PROG td HIGH sang LOW---
outbyte = outbyte AND {255 - 8)
OUT datreg, outbyte

P - X&p nta byte dil liéu (4 BIT)dugc cho ra-----
outbyte = (outbyte AND &HF) + nibbel * 16
OUT datreg, outbyte

outbyte = outbhyte OR 8

QUT datreg, outbyte

END SUB

SUB READ.DATA.FROM.8253 (Counternummer, Counterstand)

: Unterprogram: READ.DATA.FROM.8243

g Function: Chuong trinh didu khién bd d&m 8253 gua
* 8243 sao cho trang thdi dém dugc théng bdo lai

*  nhu 1a k&t qud

‘---bja chi (Al = 1 va AD = 1) x&p cho CONTROLWORD---
! 06 --> AQ0 and D7 --> Al
*  déng thdi /RD va /WR phdi duoc dit 1&n High



124 PO LUONG VA DIEU KHIEN BANG MAY TINH

nibbel = 15
CALL QUT.PORT4.8243 {(nibbel}

‘ 64 tuong Ung véi: Sy chdt 4 liéu

controlword.§253 = 64 * Counternummer

f------------GUi CONTROLWORD td&i 8253 -------- ——— - '
CALL BYTE.TO.8253 (controlword.8253)

feme - Tao ra WRITE-SIGNAL /WR: LOW...HIGH----
nibbel = nibbel AND &HE

CALL OUT.PORT4.8243 (nibbel)

nikbel = nibbel OR &H1
CALL OUT.PORT4.8243 (nibbel)

{ D6 tucong Ung véi bit dia chi A0

* D7 tucong ung v4&i bit dja chi Al

nibbel = (nibbel AND &H3) + 4 * Counternummer
CALL OUT.PORT4.8243 (nibbel)

nibbel = nibbel AND &HD
CALL OUT.PORT4.8243 (nibkbbel)

CALL lese.lpt {(byte.low)
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nibbel = nibbel COR &H2 ‘Read-Signal trd lai High-
CALL OUT.PORT4.8243 (nibbkel) '

nibkbel = nibbel AND &HD
CALL OUT.PORT4.8243 {(nibbel}

CALL lese.ipt (byte.high)
nibbel = nibbel OR &H2 ‘Read-Signal tr& lai High
CALL OUT.PORT4.8243 (nibbel)

‘

Counterstand = (byte.low + 256 * byte.high)
END SUB

SUB WRITE.DATA.TC.8253 (Counternummer, MODE, startvalue)

! Unterprogram: WRITE.DATA.TO.8243 .
Function:Chucng trinh nay didu khién vi mach dém
* 8253 gua vi mach 8243 sao cho s8 dém, kigu d&m va
© gid tri xudt phdt dugc gdi téi 8253

‘-~ X&p céc dia ch? Al=1 va A0=2)cho tu didu khién - -
(tt didu khién: Controlword)
' D6 tuong ung vdi bit dia chi AQ
D7 tuong ung vai bit dia chi Al
nibbel = 15
CALL OUT.PORT4.8243 {nibbel)
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48 tucng Ung véi: trudc h&t LSB sau d&n MSB
0 tuong ung véi: cdc sd nhi phan
controlword. 8253 = 64 * Counternunmer+48+2 * MODE + 0

CALL BYTE.T0.8253 (controlword.B253)

B Tac ra tin hiéu vi&t /WR: LOW...HIGH--—------ ‘
nibble = nibble AND &HE
CALL OUT.PORT4.8243 (nibbel)
nibble = nibble CR &H1
CALL OUT.PORT4.8243 {nibbel)

: (S& bd d&m: Counternummer)
! D6 tuong ung val bit dia chi A0
D7 tuong ung vAal bit dia chi Al
rnibbel = (nibbel AND 3) + 4 * Counternummer
CALL OQUT.PORT4.8243 (nibbhel)

e Gui to A 1liéu (16 bit) t£di 8253 HIGHBYTE------
: Hay chu v téi sy phdn chia ra HIGHRYTE & LOWBYTE

1ow;byte = startvalue MOD 256
high.byte = INT ({startvalue / 256)

CALL BYTE.TO.8253 (low.byte)
P Tao ra tin hidu vi&t /WR: LOW...HIGH--------

nibble = nibble AND &HE
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CALL QUT.
nibble =
CALL QUT.

PORT4.8243 (nibbel). .

niknle OR &H1

PORT4 .8243 (nibbel)

CALL BYTE.TO.8253 (high.byte)

f Tac ra tin hiéu vi&ct /WR: LOW...HIGH-----

127

nibble = nibble AND &HE
CALL OUT.PORT4.8243 (nibbel)}
‘nibble = nibble OR &HI1
CALL OUT.PORT4.8243 (nibbel)
END SUB
PHAN MEM KIEM TRA DUNG CHO MODUN DEM
Bo_Dem 0 Bo_Dem 1 Bo_Dem 2
Mode: 3 1 2
Gia_tri_xuat phat 65000 32500 3000
Trang_thai_dem 36469 55035 1150
Tinh_toan 28531
" Huong_dan: ESC:Ngung

Hinh 2.31 Trinh bay trén man hinh cda chudng trinh UNICTLPT.BAS.
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Hinh 2.31 giéi thiéu su trinh bay man hinh sau khi khdi dong
chuong trinh.

2.6.4 NHUNG UNG DUNG CUA VI MACH DEM 8253
' 2.6.4.1 B6 dém xung 16 bit

Bb dém 0
MODLB 2

Hinh 2.32 B® dém xung 16 bit.

Ung dung diu tién caa by dém 8253 la dé€ tao ra mot bo dém xung
don gian. B6 d6m nay dém cdc sudn tin hiéu chay dén 4 161 vao CLOCK.
Tuy theo kiéu dude su dung, tin s8 cuc dai clia tin higu 18i vao c6 thé
dat dén 10 MHz. Bdi vi vi mach 8253 ¢6 chita b dém 16 bit, nén bang
mét bo dém chi ¢6 thé dém dén 65.535. Mot bo dém nhu vay lam viéc
‘theo kiéu hoat dong 2 va c6 thé md ta trén hinh 2.32. Ldi vao GATE
duge dat 1én mic High. Tin hiéu ké s4t 16i vao CLOCK lam giam dan sé
cdac xung chd dém bang suon am. Do d6é hoan toan ¢é ¥ nghia khi ma ta
chon luén gia tri l6n nhat 6 thé 65.535 nhu-la gia tri xuit phat. S&
xung c¢6 thé dude tinh nhu sau:

S6 xung = Gia tri xuat phat - Hién muc 6 bg dém

Chu ¥: Sau khi nap bé d8m bang gia tri xuat phat, suon 4m ddu
tién 6 181 vao con chua tdc déng 1én qud trinh d6m ma chi dan dén mét
diéu 1a gi4 tri bat ddu duge chap nhan nhu la hién mitc ¢ bé dém. Xung
dau tién dude dat nhu la xung 0. |

Sy lap trinh dé vi mach hoat déng nhu 1a mét bd dém 16 bit duge
thye hign timg bude mot. Trude hét tir didu khién, sau ddy 1a gid tri
xudt phat can phai duge ghi vao bd d€m. Sau sy Juu trit trung gian cua
hién mic cta bo dém, bo d&m nay co thé duge doc ra mot cdch yén lang.
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2.6.4.2 Bg dém xung 32 hit

Bang viéc ndi thém mot bo dém 16 bit thit hai, ta nhin dude mot bd
dém 32 bit, dé co thé d6m d&n 4,29 ty xung. Hinh 2.33 chi ra so d6 mach
dién cua hai b dém. Ca hai lam viéc theo kidu lam viée 2. Khi qua
thang bd dém 0 (su chuyén Low/ High cua tin hiéu 16i ra OUT) bé dém 1
nhan duge mot xung dém qua cng NANTD).

MODULS 2 MODLg 2
ST —Jaoxe auto a0t umy
I—— GATEQ Cg QATEL
< stert

Hinh 2.33 B dém xung 32 bit.

Phép do duge bat dau bang modt xung khéi déng. Bang xung khdi
déng, bd dm 1 nhéan dude & 161 vao CLOCK mét sudn tin hiéu Am, sudn
nay chdp nhéan gia tri xudt phat nhu la hién mic cua bd dém hién tai.
Bay gio thi bé d€m hoan toan dude thiét 1ap xong gid tri ban dau. Dé
tinh cdc xung chong chat 1én ta co thé dung cong thuc sau:

S6 xung = (start( - stand0) + start0 . (startl - standl)

Chi dan: Sau day la ...
startX  gid tri xuat phat cua bg dém X va
standX hién muc ¢ bo dém X

2.6.4.3 B6 dém tan s6 16 bit

Phuong phap duge dung dé do tan sé co thé néi ngan gon 1a dém s6
xung tin hiéu 161 vao trong mot thsi gian md céng duge xdc dinh chinh
x&c. Thoi gian mo cong ¢o thé_dmx thuc hién theo kiéu hoat déng 1. O
day tin hiéu 161 ra giti nguyén ¢ mic Low ddi voi n chu ky gitt nhip (n =
gia tri bat dau). Khi ta dan tin hiéu nay qua mét bo dao dén 161 vao
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GATE cua mét by dém khéc nita hoat déng theo kiéu hoat déng 2 thi bo
dém nay sé dém cac xung 16i vao trong thdi gian T. Hinh 2.34 chi ra
mach dién cta vi mach 8253 dung cho mét boé dém tan sé 16 bit.

A

- fEN
B6 d8m 0 B6 dém 1 B0 dém 2
MOOUS 3 MODUS 1 MODU3 2
-ﬂ]}- frer —clocke  ouTo €LOOKL oz
2.8. Auz GATEO GATEL  OUT1 —@o—-— GATEZ
l : ‘ -1
) ! A start 7

Hinh 2.34 B& dém tan sé 16 bit.

Bo dém O chia tan s6 so sanh ti mot bo phat dao dong dung bd cong
huodng thach anh cé tdn s6 4 MHz thanh cac gia tri nho hon. Bang bd
dém 1 c¢6 thé tao ra nhiing thdi gian md cong khac nhau. Ngoai ra tét
nhién ¢on c¢ian ¢ mot xung khoi dong 6 181 vao GATE, xung nay md dau
thdi gian md cong bang suon duong. Sau thdi gian md céng hién miic &
bo dém cua bd dém khong thay déi nia. Sau dé hién muc 6 bd dém co
thé dudc doc ra va tan sd dude tinh ra theo cong thite sau:

(start2—stand?2). £, s

in -

start0.startl

Thi du bang s6: f .of = 4 MHz

start0 startl t dém start2 stand2 fin
4000 1.000 ls 65.535 | 10.000 55.5635
40 1.000 0,1s 60.000 | 20.000 400,00 kHz
4 1.000 0,01s 65.000 15.000 5 MHz
4000 | 1.0000 10s 65.535 5.635 . 6000,0 Hz

2.6:4.4 BS dém tan s6 7 chit s6

Ba d&m t4n s6 duge mé ta dudi day co thé ding dé do tan sd dén 10
MHz. Céc t4n s6 cao hon c6 thé do dude bang cach cho qua bd chia tén
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s6 thich hop. Nhung bd hién thi bi han ché chi dén 7 chit 5. Mach dién
trén hinh 2.35 vé cd ban gém hai phan. Truéc hét, mét phép do tan sé
doi héi c6 mot khodng théi gian mé cdng duge xdc dinh rat chinh xdc.
Khoang thdi gian nay dat dude nhd bd d6m 0 theo kiéu hoat dong 1. Mat
khic cdn c6 mot bd dém c6 thé dém dude it nhat 10 triéu xung trong
mot gidy (fj, = 10 MHz).

fem )
B3 dém 0 B3 dém 1 B6 aém 2
MO 1 MoOUa 2 MODUE 2
frF ] cLooo CLOCKL  OUTL acae
- QATEL GATE2
bkl =1
N P

U stert
Hinh 2.35 B dém tan s& 7 chix sé.

Ngoai ra con c6 hai by dém 16 pit. Dé bat ddu phép do cin co mat xung
Low, xung nay bat ddu khoang thdi gian md céng qua 18i vao GATE ctia .
b dém U. Sau d6 xung nay gitt nhip by dém 2 qua céng NAND, qua do
bd dém nay chap nhan gis tri xuat phat nhu la hién mic ciia bo dém.
Tén s6 161 vao duge dan dén 16i vao gitt nhip cua bd dém 1. Ct méi lan
qua thdng bd d€m nay tao ra mét sy chuyén mite Low sang High, su
chuyén’ miic nay lal giit nhip bé dém 2 qua cita NAND. Noéi khac di, bo
dém 2 dém tin hleu qud thang cua b¢ dém 1. Sau khoang thoi gian mé
céng hién miuc dém cta b#dém 1 va bd dém 2 khéng thay déi nita. Sau
day, tan s6 cha tin hiéu 18i vao co thé duge thong bao qua cong thite tinh
sau:

(startl—stand )+ start1.(start2 — stan 21’2).f,.(,f-

" startQ
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2.6.4.5 Bo dém tan s6 thap voi db chinh xéc cao

B6 dém tan s6 vua trinh bay c¢6 nhude diém nam chinh trong
phuong phdp do tidn 36. Bo dém tdn s6 da dém sé xung trong khoang
thoi gian md céng da dude x4c dinh rat chinh xdc. Chang han nhu
khoang thdi gian md céng nay la 1 gidy, thi s§ xung dém dude tuong Gng
v6i tdn s6 cua tin higu 16i vao. Néu nhu ta chdp nhdn sy dém xung c6
sai 56 la £ 1 xung thi khi thoi gian mé cong la 1 gidy sai s6 nay tudng
ing véi mét do chinh xdc cua phép do tan s la £ 1 Hz. Noi khac di, mot
tan s6 c6 gid tri £ = 100 Hz duge do véi dd chinh x4c 1a + 1 Hz thi sai sé
tuong d6i 1a 1 %. Mot tin s8 c6 gia tri 10 Hz chi ¢6 thé do dudc vai dd
chinh xdc¢ 10 %. Cé6 mdt kha nang loai b duge nhude diém nay la kéo
dai khoang thoi gian md céng. Nhung diéu nay cang cé nghia la ta phai
chd doi thém 10 giay hoac 1a 100 giay trude khi ta nhan dude két qua.
Mot gial phap khéac, nhung déng thsi cing tao ra mot phuong phap do
khac la do thai gian kéo dai cua chu ky. Trong phuong phap do nay, déi
v6i khoang thsi gian cia mdt chu ky giit nhip cua tin hiéu 181 vao, céc
xung dude d&m véi mot tn s6 cao. Dé linh hdi va sit dung thi du cudi
cing mét 1an nita ta d€m & mét tin s6 161 vao co gia tri 10 Hz trong mot
khoang thai gian kéo dai cua chu ky (T = 0,1 s). Cdc xung vdi tan so 1a 4
MHz, thi ta sé nhin dugc két qua dém 1a 400.000. T d6, tan s6 cla tin
hiéu 16 vao c6 thé duge tinh nhu sau:

fin = f ref/ K&t qua dém = 10,0000 Hz.

Do khéng chinh xdc ctia két qua do bay gid chi con bang
+ 0,000025 Hz. Khi ta cho phép c6 mét sai s6 + 1 xung khi dém xung thi
ta cé thé tinh d khéng chinh xdc cia phép do d6 kéo dai cta chu ky
nhu sau:

D khéng chinh xdc = f ref ! (K&t qua dém )2

Céc con s6 thi du:

f ref Két qua dém | f;, Do khong chinh xac
4 MHz 500 8.000 Hz 16 Hz

4 MHz 5.000 800 Hz 0,16 Hz

4 MHz 50.000 80 Hz 0,0016 Hz

4 MHz 500.000 - 8 Hz 0,000016 Hz
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Hinh 2.36 chi ra so d6 mach dién ciia by d€m tan s theo cdach do dd
kéo dai cta chu ky. Néu dé ki hon ta sé thdy mach nay trén thuc té la
gidng v6i bd dém tdn s6 da trinh bay 6 muc 2.6.4.4; chi khdc méi mot
diém la cdc chan ra f;,, va f ¢ da trdo déi cho nhau. o

frer

g5 dém 0 B dém 1

MODUS 3 Mabue 2

Femn —bo——-— £Loxo Qoo oUTL

oo ANHE | GATEL

: GATED  OUTO ——%‘:‘—
0

Hinh 2.36 B dém tan s6 thip (< 1 kHz).

Sau thoi gian mé cdng T ta co thé tinh tdn s& d 161 vao theo eong thic
sau:

startQ. £,z

.lin =

(stdrtl —stand D +srartl.(start2 —stand?2)

Khi tién hanh lap trinh, co mot diém ma ta phai chd ¥ 1a do 56 y ¢ thé
lam xuat hién 16i chia cho sé 0; day 1a mét 16i nang va trong moi trudng
hop ta khéng duge méc phai. Ngoai ra con ¢6 mdt diém nén can nhdc la
diéu gi sé xay ra sau khi bd dém da duge dat cdu hinh ding va xung
khdi dong da cho bat dau phép do. Suon am (dde xudng) ddu tién cua
xung gitt nhip tin hiéu 161 vao can phai do sé dat 16i ra OUTO lén miic
Low. qua d6 GATE 1 nhan dugc mic High va qua trinh dém bat dau.
Sutn am dau tién nayv trong mol trueng hop déu phai dude cho dul,
trude khi cong thiic tinh ', duge su dung dén. Trude day, hién mie ¢ bo
dém khong thay doi dude khi ma sd 0 dude tao ra 6 miu so. .

2.6.4.6 Bo so day dan ghita

Phuong phap do tin s6 duge giai thich trong muc vifa qua cé thé si
dung de len day cho that ehinh xie ciae dan day. De diang nhu mot dung

cu so day thi mach dien nay chi thicu phan xu Iy tin hicu. Hinh 2.37 cht
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ra mach dién cia mét may so day dan ghita khi st dung hai b dém loai
8253. Bo dém O tao ra khoang thoi gian mé céng T, @& bs dém cé thé
dém cdc xung cua tan sd so sanh trong khoang thdi gian nay. Bdi vi,
khoang thdi gian mé ¢dng T la rit ngin nén theo cich nay chi cé thé
thuc hién 10 dén 100 phép do méi gidy.

frer
~ - -~ o 161 7680 -
BodéemO B dém 1 Al @ v
‘ MODUS 1 MOOUS 2 2] PO b
3 )
| L ocHo cLooe muL o0 L2
! a ouTL {' il , v
GATEQ  OUTO —-bo—— GATEL [_ o var _r@
10u
. k=T j;
Y

1 stert

Hinh 2.37 Mach dién cua thiét bi so ddy dan ghi ta diing vi mach §253.

Su x@ 1y tin hiéu dudc tién hanh bang mét tdng tién khuéch dai va
mot bod loc dai théng bac bén (biquadratic). Bé loc ¢6 nhiém vu loc ra tan
s6 dung tu téng cha cdc hoa am va déng thoi khuéch dai tin hiéu. Tin
hiéu tir micré duce dan dén tdng khuéch dai thuat toan dau tién loai TL
064, ¢ day tang nay hoat déong nhu mét tang khuéch dai dién ap xoay
chién véi hé 6 khuéch dai ¢ 100. Tin hiéu 16i ra dude dan qua bo loc
dai thong bac bén duge lap rap td ba phan con lai cua vi mach khuéch
dai thuat toan kép 4 ciing véi cac dién tré va tu dién. Hé s6 khuéch dai



2. CAC MACH 50 ' 135

& tan sé trung binh c6 thé dude thiét 1ap chi qua sy thay d6i dién tré R4.
Dé tinh toan céc gid tri dién trd va tu dién c¢6 thé st dung cdc cong
thuc sau:
1

Tan sd trung binh: Jo= m
Heé s6 khuéch dai 6 v =R3/Ry
. ‘ 1
D6 rong dai: =
o rong dal 2.7.C.Rs
. Hé sb pham chat: Q=R3/RI

Véi cac linh kién dudc lya chon trén hinh 2.37 tan sé trung binh dat
dugce 1a 333 Hz va mot dd rong dai 1a 7 Hz. Bang cach thigt lap nay c6
thé 1én day cho cdc day dan E (Mi), H (Si) va e (Mi) trong s8 téng cong 6
day dan ghita (E: Mi; A: La; D: Ré; G: Son; H: Si va e: Mi), khong c4n
phéi chon truée mét chuyén mach dién cho cac dién trd xdc dinh tin s6
R1va R2. T d6 ta thdy ring 8 day dan tram E (f = 82,4 Hz) hoa am thud
tu dude loc ra (f = 4 x 82,4 Hz = 329,6 Hz). Hoan toan tuong tu voi day
dan H (f= 110 Hz). O day, hoa am thit ba cua day dan (f = 330 Hz) cho
di qua dude nhd vide stt dung cia bé loc dai théng, tat cd c4c tan sd khéc
s¢ bi ham lai né ndm xa tan sé f,. Day dan e manh tao ra tan sé tuong
ting 1a 329,6 Hz. Tin hiéu nay cing duge din dén dudge loc, dude khuéch
dai 6 16i vao clia by dém tdn s8. Tédn sd cta mot day dan ghita c6 thé
dude tinh toan nhu sau:

Srer * start0
~ (startl - stand)

2.6.4.7 Bo phéat xung Iap trinh dudc

Véi 3 bp d6m trong vi mach 8253 c6 thé tao ra do rong xung rat
chinh xédc¢ c6 mot vai micrd gidy dén mot vai gic. Hinh 2.38 chi ra c4ch
ndl mach cua ba bé d¢m. B6 d8m 0 va bs dém 1 hoat déng nhu bd phat
xung vudng goc voi hé s8 chia dat duge, con bd dém 2 nhu 1a mot mach
phat xung mét trang thai cAn bang (monoflop) l4p trinh duge. Nguyén
tac hoat déng c6 thé mé ta rat don gian. Sau khi xung khdi déng dén
GATE 2, b dém 2 tao ra mét tin hiéu Low & 16i ra OUT2 bang sudn am
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déu tién & CLOCK 2 d6i véi d6 keéo dai la n chu ky gist nhip (n = gia tri
xuit phat cua bd dém 2).

B6 gém 0 Bb dém 1 B& dém 2
HooLS 3 MOLs 3 MoOue 1
b frer —]cLomo  ouro cLoot  ouT1 accz . -7

- Az T GATED T GATE1 [— @TE? T Le_. siige Shinden
I stare

Hinh 2.38 Bé phat xung 1ap trinh duge.
D6 rong xung T ¢6 thé duge tinh nhu sau:
startO.start.start2
ff'ef'
Thi du bang s6: f ¢ = 4 MHz

start 0 start 1 start 2 T

2 2 10 10 ps
4 100 10.000 1ls

4 600 60.000 1 min

Trong cac ung dung thuc t& cin phai chu ¥ la chi ¢6 xung khéi dong
khong thoi thi khong du dé bat dau xung c6 4o rong T. Ngoai c4i dé ra
sudn am cua tin hiéu 6 CLOCK2 dan dén 16i ra OUT2 nhan miic Low.

2.6.4.8 Dbng hé rale 1ap trinh dugc

Déng hé ldp trinh duge va c6 thém chic nang dong/ ngat duge mé ta
trén hinh 2.39 ¢6 kha nang thiét 1lap khoang dat thoi gian ti vai micrd
gidy dén nua nam vdi d6 chinh xac thach anh. Khi mdt médun co sd ti
chudng 1 duge st dung ciing véi médun dém da md ta 6 muc 2.6 sau khi
lap trinh cho vi mach 8253 phan cing c6 thé tach roi khdi may tinh PC.
Viéce xtt 1y tin hiéu dién ra hoan toan ¢ trén phén cing.

Phan chinh cua mach la bo dém 1 va b6 dém 2, ¢ day cdc bo dém
nay lam viéc theo kiéu hoat dong 2 va ¢ hién mic bd dém 1 ching
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chuyén mach 151 ra ciia ching sang Low. Sau khi khdi déng déng hé co
thém chic niang déng/ ngat bang moit xung Low, bo dao déng RS-
Flipflop bao gém tit hai cong NAND sé 14t trang thai 6 181 vao R sao cho
16i ra Q duge dat tré lai.

B& dém 0

NOUUS 3

A fre —]

LOCKe  QuTo

GATED

S

B& d&m 1 B d&m 2
MODLS MOoDLE 2
2 ¥4 HC2
Qe am FFFE}— AR ame
GATEL GATE2
¥4 HC132
—
U oK WM
-l_r Start L

Hinh 2.39 Bong hé role lap trinh dugc.

T

PPy B
¥4 HeD2

ain
v

Sau thdi gian T mitc Low ¢ OUT 2 cta 181 ra Q caa Flipflop dat tré
Jai lén mite High. D6 rong T ciia xung ¢6 thé dude tinh nhu sau:

startQ.start.(start2 —1)

Jret
Thi du bang s6: .o = 4 MHz
start 0 start 1 start 2 T

2 2 2 1pus

20 20 11 1 ms

4.000 25 41 | 1s(giay)

10.000 240 101 1 min

60.000 2400 101 1 h (gia)

34.560 10.000 1.001 1 ngay

34.560 20.000 1.001 2 ngay
24.192 50.000 2.001 1tuan

34.560 10.000 - 30.001 |. 30 ngay
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2.6.4.9 Thiét bj kiém tra phan tmg

Hinh 2.40 chi ra so dé mach cta vi mach 8253 dudce sit dung trong
thiét bi thi phan dng cua con ngudi. Bai todn duge dat ra la sau khi
di6t phat gquang (LED) biing sang thi phim phai duge 4n. Thdi gian
phan tng sau d6 c6 thé dudec may tinh PC tinh va chi thi ra trén man
hinh. B4 dém 0 ¢ diay hoat dong nhu mét b chia lap trinh duge ¢6 gia
tri xudt phat la 4.000.

Bb dém 0 BS dém 2

MODUS 3 ous 2

T

I} frer ——faooxo

e

Hinh 2.40 Thi&t bi thir phan (mg diing vi mach 8253.

Do vay ma tan sé 16i vao d CLOCK 1 va CLOCK 2 1a 1.000 Hz. Léi ra
OUT 1 ciia bd dém 1 sau n chu ky giit nhip chuyén sang mic Low va 14t
trang thai cia mach RS-Flipflop. L6i ra Q trd nén High, ddng thdi bo
dém 2 d&m lui cac xung 18i vao 6 CLOCK 2 bat d4du ti gid tri xuat phdt.
Déng thdi 16i ra /Q cta bd RS-Flipflop chuyén sang Low va vi thé LED
bimng sdng. Su x4c nhan cua phim nhan dan dén tac déng 1a 16i ra Q cia
bd Flipflop duge dit tré lai vA bd dém 2 khoéng dém tiép niia. LED sé
sang trd lai. Sau d6 thdi gian phan dng ¢6 thé dude théng bédo theo ¢ong
thic sau:

start2 —stand?
Jref -startQ

/; reaction =

Gi4 tri xuit phat cia bd d6m 1 khéng c6 mat trong biéu thiic tinh todn
thoi gian phan ting. Né c6 thé dude st dung nhu 1a mach tré. Theo cdch
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nay ma khi ghi gid tri xuit phdt vao trong b d€m sau thoi gian tré
LED sé chuyén sang trang thai dude kich hoat.

2.6.4.10 Do dién dung

Bang cach phu thém mét vai linh kién cé thé thist k& vi mach 8253
thanh mo6t may do dién dung rat chinh xdc. Hinh 2.41 chi ra mdt mach
nhu vdy. Bén canh vi mach 8253, ta con thiy ¢6 b§ Timer TLC 565, hoat
déng trong mach nay nhu mét mach monoflop. Véi méi xung trigger Am
& chan 2 ciia TLC 555 16i ra OUT (chén 3) s& chuyén sang mic High sau
thai gian T = 1,1. R. Cy, nghia la d5 rong cta xung duge xdc dinh chi béi
mot dién tré R va tu dién C. V&i mét dién tré da biét gia tri cing nhu d6
rong T ciia xung da do dude thi ta c6 thé tinh ra gid tri cla tu dién Cy.
Do rong cua xung duge théng bao nhd hai bd dém 16 bit trong vi mach
8253. Bo dém 1 dém theo kiéu hoat dong 2 cac xung 16i vao 6 18i vao
CLOCK trong khoang thai gian T.

Béi vi b6 dém 0 da duge cdu hinh nhu mét bé chia tan sé ldp trinh
dude (kidu hoat déng 3) cho nén tdn s6 cia tin hiéu CLOCK 1 ¢6 thé
dugc thiét 1ap trong mot gidi han rong bang phan mém. Cach hoat déng
nay c6 uu diém quyét dinh la dé do céc tu dién ¢ dién dung 16n thi chi
viéc thay d6i mach dién doi chiit bang cach cho dién tré R nhén céc gia
tri nho.

B5 d&m 0 B6 d&m 1
fres HOCLE: 3 MODUS 2
k“— —— AKX ouTe SL00K1L Tt

Hinh 2.41 Mach do dién dung diing vi mach 8253 va TLC 555.

Do réng T cua xung sau dé duge tinh qua cdc xung da dém duge theo
cong thiic sau:
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S& xung startO.(startl—standl)

! pe/ fwf
va nho vay, gia tri cua Cy cung dude tinh:

~ startQ(start] - stand1)
Y LLR. fyor

* Thi du bang sé: f oo = 4 MHz, R= 1 MQ.

start 0 start 1 stand 1 Cx.

2 65.000 64.378 283 pF
2 65.000 64.870 59 pF
2 65.000 3.250 28 nF
20 65.000 8.910 255 nF
200 65.000 15.000 2,27 pF

2.6.4.11 Diéu khién vong quay

Mot ng dung khac cua vi mach d&m 8253 cang rat hap dan la
dung dé didu khién vdng quay cia méte mot chiéu. Ung dung nay dua
trén qua trinh didu bién do réng xung. Khi d6 mét tai st dung duge diu
vao chi trong mot thai gian ngdn. Bang viée thay d6i ty s6 Xung/ Nghi
ta thay doi dudc thdi gian déng mach tinh theo phan tram va do vay
thay doi dudce gia tri cong sudt thuc t& cia dong cd mot chidu. Theo cach
nay ta ciing ¢6 thé diéu khién khéng chi dong co ma ca’cac dén chidu
sang hoac 16 dot néng.

Mach dién cua bé bién diéu do rong xung duge chi ra trén hinh
2.42. Ta nhan thay la bén canh ba bo dém cua vi mach 8253 chi can ¢6
thém mot tang dém dudi dang mot tranzito Darlington. Khi eé miic
High & 161 ra OUT2 thi chuyén sang trang thdi dan.

-.

O day bo dém 8253 duge st dung nhu 1a mdt bé bién diéu do rong
xung. Bo dém 0 lam viéc trong kidu hoat dong 3 nhu la bo chia tan s6
lap trinh dudc, tin hiéu 16i ra cia bd nay dude dan dén cde tin hidu
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CLOCK cua bé dém 1 va bé dém 2. Con bp dém 2 da duce cdu hinh nhu
12 mét monoflop 14p trinh duge. Véi médi sudn duong 6 161 vao GATE 2,
gid tri xudt phat start 2 trong bd dém 2 duge nap va 161 ra QUT 2
chuyén sang mic Low sau mdt khoang thoi gian bang chu ky gilt nhip
cua tin hiéu CLOCK 2 ké tir start 2.

B3 d&m 0 BS d&m 1
f MIOUS 3 MOOUS 3
REF
_ﬂ,. —J Qoo OuUTO CLOGK1

AMHZ [ GATEQ GATE1 ouUTL
o m—— svY

Hirth 2.42 Sy digu khién véng quay dung vi mach 8253.

Mot thi du bang s6 ¢6 thé lam rd hdn nguyén tac lam viéc.

Tan s6 cua cdc tin hidu GATE 2 1a 50 Hz con ty sd Xung / Nghi can
phai thay d6i dudc theo ty 1é 1: 1000. Do vay cdc gia tri xuat phat duge
khang dinh d6i v6i bé dém. Gid tri xuat phdt ctia bd dé€m 0 1a start 0 =
80, con gia tri xuat phat cia bé dém 1 1a 1000. Gid tri xuit phat start 2
cha by dém 2 thay déi duge gitta 1 va 1000.

Tan s6 cua tin hiéu CLOCK 2 tinh todn ra thanh 4 MHz : 80 =
50.000 Hz tuong Ung véi mot chu ky bang 20 ps. Khi bé dém 2 duge nap
bang gia tri 15 thi sé xay ra su thay ddi dudi day: Véi suén duong cla
tin hiéu 50 Hz ¢ 161 vao GATE 2, 161 ra OUT 2 sau khodng thai gian
bang 15 x 20 ps = 300 us sé chuyén sang Low. Sau d4y, 16i ra OUT 2 giw
nguyén ¢ muc High cho dén khi xudt hién mot sudn dyong méi caa tin
hiéu 50 Hz. D¢ kéo dai cua mite High duge tinh ra thanh 20 ms - 300 ps
= 19,7 ms. Vi mét tranzito cong sudt lam viéc 6 day nhu mét bo dao,
déng co sé duge dong dién trong dung khoang thoi gian nay. Khi ma mét
gid tri bat dau 16n hon duge nap vao bo dém 2, thi thoi gian dung 6 mic
Low cua tin hiéu 161 ra QUT 2 sé bi kéo dai ra tudng iing va dong co
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nhan dude mf)f ¢6ng suat nho hon va do vidy vong quay ctua né bi giam
di. )

Thdi gian déng mach T,y , tinh theo phan tram, cé thé dugc tinh
theo céng thiic sau:

startl —start?2 .

Ton(%): 100

start]

Thi du bang s6 f ,o¢ = 4 MHz

start 1 start 2 Do kéo dai caa thai gian déng mach
1000 1 99.9 %
1000 15 98,5 %
1000 250 75 %
1000 500 50 %
1000 1.000 0%

2.6.4.12 B¢ bién doi D/A 16 bit

BS 48m 0 Bo d&m 1
MODLES 3 ML 4
cLoke oot o...2,5v
Ua in 83338
ada | GATEQ  ouTo aATEL Sctr1tten
10,7560

e v 1D v

L_zm coc kT
) )
10y oND Lyp—
["F_ -
2] ewr- vour |5
™
w

Hinh 2.43 B bién ddi DIA 16 bit ding vi mach 8253.
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Bang cdch diéu bién dd rong cia xung dé diéu khién sé vong quay
nhu trinh bay ¢ trong muc trén day ciing co thé tao nén mot bd bién déi
D/A. Dé hiéu dudc ung dung dudi day ban doc nén tim hiéu k¥ cach diéu
khién vong quay trinh bay é muc 2.6.4.11.

Bang mach dién trén hinh 2.43 ¢6 thé thiét lap dién 4p 161 ra tir 0
cho dén 2,5 V trong 65.535 bude. Gia tri nay tudng {ing v4i mot bd bién
d6i D/A 16 bit. Bude nhay dién ap nhoé nhat c6 gia tri chi bang 38,15 pV.
Tin hiéu ra s6 OUT 1 ciia bo diéu bién d6 rong xung dudc din qua mot
b6 dao dén tranzito BS 170, ¢ diy tranzito nay hoat déng nhu 13 mét
chuyén mach. Khi cuc ctta nhan dude mét dién dp ¢d 5 V thi tranzito tré
nén dan, trong khi dién 4p 14 0 V thi tranzito 6 trang thadi dién tré cao.
Chubi xung véi ty s6 Xung/ Nghi thay d6i dude va bién d6 bang 2.5 V
dugc dan dén mot mach RC dé loc ra phéan dién 4p mdt chidu. O 16i vao
khéng dao caa OP 07 c6 mét dién 4p mét chidu ma ta c6 thé tinh toan
theo cong thuc sau:

. start0— startl

U =25V
start0

u =2,

. - A

Conlg thitc trén co duge tir cach 1ap luan nhu sau: Gi4 tri trung binh

cha dién 4p duge tinh tit thuong s0 giita thdi gian c6 xung va thdi gian

nghi cta tin hiéu OUT 1 nhéin véi bién d6 2,5 V. Thai gian nghi duge

tinh bing gid tri xuit phat clia bé dém 1. Con chu ky c¢6 thé thiét lap

béng gid tri bat ddu cua b dém 0. Théi gian ¢6 xung lai duge tinh nhu
14 hiéu s gitia chu ky va thdi gian nghi.

2.6.4.13 B0 téng hop tan s6

Bo tong hop tin s6 duge gioi thiéu dui day tao ra mot tin hiéu
vuéng goc ma tan s$d cia no co thé dude thist lap mdt cach chinh xdc
bing bd dao déng thach anh gitta 1 Hz va 1 MHz. Su lua chon tdn sé
gitta 100 Hz va 999 kHz duge ti€n hanh mét cdch chinh xdc bang cach
lya chon 3 con s6 ¢6 nghia, con gitta 1 Hz va 100 Hz véi khoang cédch tian
s61a 1 Hz. T4t cd cdc tan sd c6 thé duge thist 1ap mot cach thudn tién t
may tinh PC khi ghép néi véi mét mddun cg sd dd mé ta § chuong 1.
Trén hinh 2.44 12 mach dién clia médun tong hop tan s6.
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Hinh 2.44 So dé mach dién clia médun tdng hop tin sé.

Vi mach ghép néi 8243 6 day diéu khién 8 dutng dan dit liéu ca vi
mach 8253. Su trinh bay chi tiét vé vi mach nay c6 thé tim thay trong
muc 2.4. Ba bé dém cua vi mach 8253 déu lam viéc nhu 1a nhilng bd
chia tan sd lap trinh dudc trong kiéu hoat dong 3. Ba bd chia tdn sé
duge néi véi vi mach 74HC4046, vi mach nay chia mét b so pha va mot
bo dao dong diéu khién bang dién ap (VCO). Vi mach nay cing véi bd
chia t4dn sd tao nén mét mach diéu chinh pha, con dude goi la vong khoa
pha PLL (tiéng Anh: Phase Lock Loop). Nhiém vu cua vi mach 74HC4046
la kiém tra hai tdn sé theo thudc tinh bdng nhau vé pha va tdn sé va
tao ra mot tin hidu dung cho b dao dong didu khién bang dién ap
(VCO). Muén thé, bé so pha ¢6 hai 16i vao duge sdp xép 6 chan 14 va 3.
3 161 vao 1 ctia bd so pha (chan 14) ¢6 tan sé so sanh f = 2 kHz dude tao
ra bdi bé dém 0. Ngoai ra, khi tdn s6 so sdnh ¢6 gid tri 4 MHz, gia tri
xuat phat can phai duge lua chon bang 2.000.

Loi vao 2 (chan 3) duge ndi véi 101 ra cua by dao dong diéu khién
bang dién ap qua bd chia tan s6 lap trinh dude cia bo dém 2. Léi ra cua
bé so pha diéu chinh bd dao déng bang mét dién dp mét chiéu sao cho
hai tan s6 6 chan 14 va chan 3 dong nhat véi nhau. Bdi vi trong vong lap
phan héi mét bd chia tan s6 duge dau mach véi ty sé chian : 1 (n =
2...1000) nén tan s6 dao déng ¢ chan 4 bang n lan tin s6 so sanh §



2 CAC MACH SO

P
1

mxmnuu@ of

Gl [—% -'-‘l-'-“ 101
L =I<:;2
¥
| c2
o '
e
o] 13
ot G T
o0 O R I
caTz %’“
Ie T =

Hinh 2.45 Sa d8 sip xép linh kién ctia médun tdng hgp tan sé.
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Hinh 2.46 So d3 mach in cia médun tdng hgp tan sé.
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chan 14. Néi cach khac, b dao dong can phai lam viéc vé6i tan s6 bang n
lan tan sé ctia tin hidu so sanh. Thi du nhu khi mét ty s§ chia duge thiét
lap bang 256 thi tan s6 dao déng 6 chan 4 la 512 kHz. Tin hiéu 16i ra
cta bg VCO chia thém mét 1dn chia tan s6 phu thém bang bo chia tan s§
1ap trinh dugc cia bo dém 1 dé dat téi nhitng sé thap phan nho hon. Hé
s8 chia c6 thé duge lya chon giita 2 va 65.535.

So d6 sap xép linh kién cua médun téng hop tan s34 nhu trén hinh
2.45.

Dé lap rdap mach dién ta cin c6 nhitng linh kién sau day:

Linh kién bén dén: R3: co thé bé di
IC1: 82043 R5: 100 kQ
IC2:  82C53 Tu dién:
IC3:  74HC4046 Cl1, C2: 22 pF
IC4:  74HCO04 C3: 220 nF

bién tra: Phich cém:
R1: 10MQ K1: 32 chan
R2, R4: 1kQ

Hinh 2.46 chi ra so d6 mach in ctia médun tdng hgp idn s6. Néu
nhu ban doc mudn ding so 6 mach in nay dé tu ldp rép modun thi phai
chi y 1a dong chit 8 phia han céc linh kién phai dugc doc didng chiéu.

Phan mém dé diéu khién médun téng hop tan s6 chi ra danh sach
duéi diy cua cac lénh trong QBasic. O day khdng cin' c6 sy md ta
chuong trinh bdi vi nhiing I8i gii thich trong chuong trinli da la day du.

’ Program: FRESYCOM -

"  Function:Chuong trinh nay cho phép thi&t iap tén
© 88 tu 1 Hz d&n 1 MHz gua giao dién né&i tiép, véi
: d% chinh xac cta bd dao dé&ng thach anh. Tu 100 Hz
*  d&n 999 kHz dugc chia ra ba vi tri ¢ gid tri 48
*  lua chon tén 8. Cdc tén s8 duge du tinh nhu sau:
! 100 kQ tudgng ung vél 1MHz

: 234 xQ tuong tng voi 234 kHz
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‘ 841 Q tuong ung véil 841 Hz

’ 2,34 k0 tuong Ung vol 2340 Hz

’ 29 Q tudng ung voél 29 Hz

! Barig cdch thay déi ty chit chucng trinh nady ciing

- < N ~ I .
: cd thé dung cho cbng may 1in.

‘ Hardware: Ca&n cé mdt mddun co sé tit chuong 1 ciing
: nhu médun téng hop tén sd

DECLARE SUB BYTE.T0.8253 (BYTE)
DECLARE SUB WRITE.DATA.T0.8253 (counternummer, mode,
stcartvalue)

DIM SHARED outbyte

outbyte = 255

e 9600 baud, n&i vao COM2 ---------

OPEN "com2:9600,N,8,1,C5,D5" FOR RANDOM AS #1
Labell:

"COLOR Q, 15

CLE

as = "FREQUENZSYNTHESTIO®ZER”

a = LEN (a%): b = (80 - a) /7 2 -1

LOCATE 1, b: PRINT CHRS (201); STRINGS

{a + 2, CHRS (205)); CHRS (187)

LOCATE Z, b: PRINT CHRS (186)

LOCATE 2, b + 2: PRINT a$

LOCATE 2, a + b + 3: PRINT CHRS (186)
LOCATE 3, b: PRINT CHRS (200); STRINGS

a + 2, CHRS (205)); CHRS (188)

B e Bt diu chuong trinh chinh-------—-
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INPUT *“Hay cho vaoc gid tri tén s8
(thi du. 23.6k):", freqg$

a = INSTR (freg$, *k*) ‘a: & vitrinao lamdt k"?
b = INSTE (fregs, “.”) ‘b: & vitrinaoc lamdt*.”?
IF a = 0 THEN tkhéng cbd *“k”
freq = VAL (LEFTS (freqg$, LEN (freg$)))
decade = 3
GOTO Label2 END IF
IF b = 0 THEN ‘khéngecd “.*dugcchovao, thidy 123K
freq = VAL (LEFT$ (freq$, LEN (freg$) - .))
decade = 0
END IF
IF b = 2 THEN ‘uorm dviotri thd ba, thi du 2.64K
freq = VAL{(LEFTS {(freqg$, LEN (freg$) - 1)) * 100
decade = 2
END IF
IF b = 3 THEN toom S vl otrl thd ba, thi du 45.8K
freq = VAL (LEFT$ (freg$, LEN (freg$) - 1)) * 10
decade = 1
END IF

Label2:

L .

CALL WRITE.DATA.TO.8253 (0, 3, 2000}

CALL WRITE.DATA.T0.8253 (1, 3, 2 * 10 ~ decade)
CALL WRITE.DATA.TC.8253 (2, 3, freq)

INPUT *“Again”; a$

IF a$ = ”j" THEN GOTO Labell
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IF a$ = “n” THEN GOTC ketthuc
ketthuc:
CLOSE 1
‘ END
SUB BYTE.TO.8253 (BYTE)

! Unterprogram: byte.tc.8253

*  Function: Chuong trinh diéu khién cdc dudng din

* cda 8243 sao cho mét byte dU liéu duge xudt ra gua
* cAc Port 6 va 7. Byte nay duoc din tdéi cac dudng

*  @d3n dl lidu DO d&n D7 cua bd dém 8253.

nibbel.low = BYTE AND &HF
nibbel .high = (BYTE AND &HF(0) / 16

outbyte = {outbyte AND (&HF)) + Port * 16
PRINT #1, CHRS$ (outbyte);

i

‘-Lap trinh cho CONTROLWORD:PROG T HIGH Sang LOW-
outbyté = outbyte AND (255 - 8)

PRINT #1, CHES (outbyte);

e X&p cédc 4l li&u (4 BIT) dugc xudt ra-----
outbyte = (outbyte AND &HF} + nibkbel.low * 16
PRINT #1, CHRS (ocutbyte);

LT PROG trd 1@i HIGH-------==---=--~-—- .
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outbyte = ocutbyte OR 8
PRINT #1, CHRS {outbyte};

Port = o
e Xudt ra ti didu khifn----------—-—-
outbyte = (outbyte AND (&HF)) + Port * 16

PRINT #1, CHRS [(outbyte);
‘--L&p trinh cho CONTROLWORD: PROG tit HIGH sang LOW--
~outbyte = outbyte AND (255 -8)

PRINT #1, CHRS {outbvte}:

-outbyte = (outbyte AND &HF) + nibbel.high * 16
PRINT #1, CHRS {(outbyte);

outbyte = outbyte OR 8
PRINT #1, CHRS (outbhyte);

END SUB
SUB WRITE.DATA.TC.8253 (S8 dé&m, Mode, Gid tri xudt

phat)

‘D1l tuong ung véi bit dia chi A0
‘D2 tuong ung vél bit dia chi Al
outbyte = cutbyte OR (2 + 4)



2. CAC MACH 80 151

PRINT #1, CHRS (outbyte);

controlword.8253 = 64*Counternummer+48+2* Mode+ 0

CALL BYTE.TO.8253 {controlword.8253)

———————— Tao ra WRITE-SIGNAL /WR: LOW... HIGH--------
outbyte = cutbyte aND (255 -.1)
PRINT #1, CHRS (outhyte);
outbyte = outbyte OR 1
PRINT #1, CHRS {outbyte);

outbyte = (outbyte AND(255-2-4)+2* Counternummer
PRINT #1, CHRS (outbyte);

====-====-=GUi DATENWORD (16 BIT) td&i 82%53==========
Chi v: Su chia cho LOWBYTE va HIGHBYTE
low.byte = startvalue MOD 256
high.byte = INT {startvalue/ 256)

CALL BYTE.TQ.8253 (jow.byte)
———————— Tac ra WRITE-SIGNAL /WR: LOW... HIGH------
cutbyte = ocutbyte AND (255 - 1)
PRINT #1, CHRS (cutbyte);:
outbyte = cutbyte OR 1
PRINT #1, CHRS {outbyte);

CALL BYTE.TO.8253 (high.byte)
-------- Tao ra WRITE-SIGNAL /WR: LOW... HIGH------

outbyte = outhyte AND (255 - 1)
PRINT #1, CHRS$ (outbyte);
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outbhyte = outbyte OR 1
PRINT #1, CHRS (ocutbyte);
ENL 5UB
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Chuong 3

CAC MACH DlEU KHIEN
vaiBO BIEN BOI AID

Céc dai lugng vat 1y dude do bdi cdc bd cam bién (sensor) c6 thé
duge thu thap va xi 1y trong mdy tinh PC chi khi cdc tin hiéu tuong Gng
1a nhiing gia tri 8 (digital). Vi thé can c6 bd bién d6i A/D dé s¢ hod cac
gia tri do analog dung cho may tinh. Chuong nay sé giéi thidu tdng
quan vé cdc bd bién ddi A/D khac nhau va chi ra cho ta thiy cdc bd bién
dai nay dude st dung trong thue t&€ nhu thé nao.

3.1 GHEP NOI BO BIEN DOI A/D 1 KENH, 8 BIT
TRUC TIEP VAO CONG NOI TIEP

B¢ bign d6i A/D 8 bit ¢6 tén TLC 549 la mdt vi mach rat hap dan
d6i vél nhitng Ging dung don gian. Vi mach nay chi ¢6 8 chan ra va tiéu
thu dong khéng dang ké nén rat thich hop véi céng ' ghép néi RS 232. Vi
mach TLC 549 cé chiia: bd giii nhip hé théng, khéi 14y mau va giii, b
bién d6i A/D 8 bit, mét thanh ghi dit liéu va khéi logic didu khién tuong
dng trén cung mot chip. Dé trao d6i théng tin véi cac khoi chiic nang
khac, vi mach nay ¢6 hai chan ra véi tén goi la I/O-CLOCK va DATA
OUT. Cac tin hiéu 6 chan nay la tudng thich TTL va lam dé dang viée
trao d6i théng tin véi cdc thanh vién khic.

Céc théng s6 ky thuiat sau day dac trung cho vi mach TLC 549:
0O D6 phan giai 8 bit.

0 C6 161 vao dién dp so sanh vi phan,

Q Thoi gian bién d6i: 17 us.

O Lay miu va git (Sample & Hold) trén chip.

0 Thai gian gitl nhip hé théng bén trong 12 4 MHz.

0 Dién 4p ngudn nudi: 3... 6 V.
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Q Dong tiéu thu: 1,8 mA.
Q Gia thanh ¢g 3 USD (ndm 1996).

D OR P PACKAGE -

{TOP VIEW)
REF + E 1 U'slvee
ANALOQG IN(]2 7{]v0 CLOCK
REF - [}2 61 JDATA OUT
GNDO[Je  s[]CS

Hinh 3.1 B&.tri chan ra cta vi mach TLC 549,

Nguyén tac hoat dong

“Trong hinh 3.2 14 gian d6 xung ¢6 thé dung d& minh hoa cho cich
lam viée dude moé ta duéi day. DE c6 thé bit ddu mot 1an bién d6i thi cdn
phai dat mic Low vao 161 vao Chip Select. Bay git sé thay bit di liéu ¢o
gid tri cao nhat D7 cia ldn bién déi dién ra trude ddy da ding sin 6 16
ra DATA OUT. Bang sudn am cua bén nhip ddu tién d I/O-CLOCK cic
bit dit lieu D8, D5, D4 va D3 duge dan dén 161 ra DATA OUT. Sutn
duong cta xung nhip tiép theo § /O-CLOCK kich hoat chitc nang liy
mau va giil (Sample & Hold) bén trong; tin hiéu analog dang diing xé&p
hang dude dd quét va bign d6i thanh mot miu bit s (digital).

F112)stalsielr ta 111213 16alsle]7ln
. . 3 O0%. ¥ CARE B
sLock W ACCESS 1 L SAMPLE ! teon ! access _ | | samri:
w— - - feonv — .
leuiogis-—ai  CYCLES CYCLER™ - (See Note &) s, CYCIEC TeYol €
. | ) o ] tyulCS)
=, e, i

.s_-—'twmcs:___.. ¢

l
Ml Z

%m:a m@@aomcmmm'momaaaoow“

g
. .-rnevmus CONVERSION DATA A—+ | W CONVERSION DATA ——n
ton-—s MSE LSE mSs ten -+l M5B LR  MSB
qs.. Nots B)

Hinh 3.2 Gian dé xung ca mach biéh déi A/T diing vl mach TLC 549.

Ba xung nhip khéc nita 8 O-CLOCK la cdn thiét ¢6 dé phat' ra 3
bit dit lidu con du lai. Tin hiéu giit nhip cudi cing (thd tam) § L/O-
CLOCK kich hoat chitc nang giit cia khéi Sample & Hold bén trong
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bang sudn am. Trong khoang thoi gian 17 ps tiép theo, chan 1/O-
CLOCK cén phai dude giti ¢ miic Low dé bao dam do6 chinh xdc cha qua
trinh bién d6i A/D. .

Khi qu4 trinh bién d4i tiép theo da két thic, bit di liéu c6 gid tri
cao nhat D7 ding xép hang d 16i ra DATA OUT va cé thé dude doc tu
mét thanh vién khac. Bay gid, voi 7 xung gitt nhip tiép theo & VO-
CLOCK, cdc bit dit lidu con du lai dude dan dén 16i ra DATA QUT va
bat dau mét eudc choi méi.

’

Phan cing

Vi mach TLC 549 ¢6 thé dém truc tiép vao giao dién néi tiép cua
mot may tinh PC. Hinh 3.3 chi ra so d6 dién caa b bién déi A/D 8 bit cé
sd dung vi mach TLC 549.

LS4

TACH —————
e ]
DATA OUT L

110 Ao H—0 ‘i

A 1IN

ou tcs

o [ n, e

Hinh 3.3 B6 bién d&i A/D 8 bit dau tryc ti€p vao cbng ndi tigp ciia PC.

Dién dp nguén nudi + 5 V cung cdp tif vi mach LM 2936: vi mach
nay c6 dong dién tinh cuc ky nhé cing nhu mét sut thé khong dang ké.
Dién ap 161 vao dude 14y tit cac tin hiéu RTS va DTR, chiing cho ra mét
dién 4p + 12 V véi mdét dién tré trong cd 800 Q. Ngoai ra tin hiéu RTS
didu khién chan /O-CLOCK cia vi mach TLC 549. Céc bit dit litu da
duge bién ddi duge din qua 18i ra DATA OUT téi 16i vao CTS, ma trang
thai légic cuia 161 vao nay dude may tinh PC hai lai.
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PhAn mém

Dé vi mach TLC 549 hoat déng dude véi giao dién ndi tiép cta may
tinh PC thi trong QBasic cidn cé nhitng lénh sau day:
‘ Program: TLC549
*  Function: Chucng trinh n3y didu khié&n bé bién 461
© A/D TLCS49 qua giao dién ndi tié€p cia mdy tinh PC ¢
va doc ra dién dp ké sat bd bi&n d48i (so sidnh véi
' mach dién & trén hinh 3.3.

COLOR 0, 15

CLS

basadr = &HZ2F8 'Bia chi co ban COM2
a$ = “8-Bit A/D Converter & céng RS 232 *

a = LEN (a%$): & = (80 - a)/ 2 - 1 .
LOCATE 1, b: PRINT CHRS (201);STRINGS (a+2, CHRS (205));
CHRS (187) '

LOCATE 2, b: PRINT CHRS (186)

LOCATE 2, b + 2: PRINT a$

LOCATE 2, a + b + 2: PRINT CHRS (186)

LOCATE 3, b: PRINT CHR$(200);

STRINGS (a + 2, CHRS$ (205));

CHRS (188)

PRINT

LOCATE 5, 20: PRINT *bién &p la:”

LOCATE 5, 55: PRINT “volt”

LCCATE 23, 1: PRINT “Hudng dan:”

LOCATE 23, 20: PRINT *“ESC: K&t thic”

UREF = § ‘Dién 4p so sénh 1a 5 V
e - DTR 1&n +12 VvV, R?TS lén - 12 V-------—--
OUT (basadr + 4), INP (basadr + 4) CR 1
OUT {basadr + 4), INP {(basadr + 4) AND (255 - 2)

Lo



3. CAC MACH DJEU KHIEN V(I BO BIEN DOI AD 157

valence = ( ‘valence: Gia tri
e m— - boc Al-------------—-- -
CTS = {INP (basard+6)AND 16)/16 ‘A7 nadm & CTS

valence = CTS * 2 ~ 7

L Pén nhan K&t qud---------—==----~—~-
FOR i = 6 TO 0 STEP - 1
OUT (basard + 4), INP (basard + 4) OR 2 'RTS =1
OUT (basadr+4), INP (basadr+4)AND (255-2}) ‘RT3 = 0
CTS = (INP (basadr + 6) AND 16/ 16
valence = CTS * 2 ~ 1 + valence
NEXT i
OUT (basard + 4), INP{(basard + 4}0R 2 'RTS
OUT (basadr + 4}, INP{basadr + 4) AND {(255- 2)'RTS = {

n
—

volt = valence * UREF / 256
LOCATE &, 45: PRINT USING “#.###~7; volt

TF INKEYS$S = CHRS (27) THEN EXIT DO

‘Lam ngung bang phim: ESC
LOOP '
END

3.2 BO BIEN BOI A/D 8 BIT 1 KENH VOI ADG 0804
3.2.1 CAC THONG SO KY THUAT VA CACH LAM VIEC

Vi mach ADC 0804 ctia hang NSC la mot bé bién déi A/D tdc dong
nhanh va gid khéng cao nén c¢6 thé duge dang dén trong nhidu iing
dung. Trai ngude véi TLC 549, vi mach ADC 0804 quy dinh vé quyén st
dung cdc 16i ra dii liéu song song, cac 161 ra nay déu tuong thich TTL.

Qua mot 16i vao diéu khién, cac 16i ra c6 thé chuyén sang trang that
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dién tré cao, va nhd thé ma vi mach ADC 0804 ¢c6 thé dude dém vao mét
bus ditf lidu. Ngoai ra né con quy dinh ca vé quyén su dung cac 161 vao
diéu khién dé doc va ghi. L8i vao analog 1a khéng so sanh véi mass ma
la 161 vao vi phén, nghia 1a vi phén dién ap & hai chan 161 vao VIN+ va
VIN- duge bién d6i. Diéu dang dé cap dén ¢ day la khi dién dp nguén
nudi la + 5 V, dai dién 4p cua 18i vao analog co thé dat dén 5 V.

Cac théng sé ky thuat:

O Bus dit 11éu 8 bit.
0 Cé6 161 vao analog vi phan.
0 TAt ca céc tin hiéu tuong thich TTL.
O Bé phat xung nhip cung nim trén chip.
O Dai tin hiéu analog 161 vao 0 ... 5 V khi dién 4p nguén nuéi la 5 V.
0 Khong can hiéu chinh diém 0.
U Dong tiéu thu: cd 1,9 mA.
Hinh 3.4 duéi diy mo td mét mach dién dién hinh dang vi mach
ADC 0804 dé tao ra bg bién déi A/D 8 bit.

ADCOBY4

N4t 48 ol
VING vee 2
0...5v iNdI 4D

PEF252 LMas8 Vrefi2 [+

12.5v) - D6
- o
DEND
SR o PR St
2 1 r
: E,m ol &

T
Start

Hinh 3.4 B6 bién ddi A/D 8 bit diing vi mach ADC 0804.

O day ta nén nhan ro rang dai dién 4p 16i vao analog 16n gip hai
lan dién dp so sanh. Dién 4p so sdnh (d day la 2,5 V) dude dAn qua mét
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bo lap dién ap dé téi bo bién déi A/D ADC 0804. Tang khuéch dai thuat
todn la bat bude phai c6 dé phéi hgp trd khang, bdi vi dién trd 161 vao §
chan 9 véi gia tri 1,1 kQ la qua nho.

Vi dién tré 10 kQ va tu dién 150 pF, b§ phat xung nhip bén trong
duge kich hoat d cdc 161 vao CLK. Tuong fing véi gia tri da cho cia dién
trd va tu dién, tan sd gitt nhip bén trong c6 640 kliz.

Mot 1an bién déi duge bat ddu bang métixung Low ngan han 6 16i
vao /WR. Muén thé didu kién cin c6 1a mot mitc Low ctia tin hiéu /CS.
Sau thé gian bién déi 100 ps, 16i ra /INTR chuyén sang Low va béo hiéu
viée két thuc qua trinh bién ddi. Sau 46 qua mot miic Low & 161 vao /RD
c6 thé doc ra céc bit dii lidu. Sy truy nhap dé?-d(.)c dan dén hau qua la tin
hiéu /INTR sé chuyén tré lai Iﬁl’ic'High. Khi ma, nhu d trén hinh 3.4, 16i
vao /RD duge chuyén han sang muc Low, thi 161 ra /INTR chuyén sang
Low sau qud trinh bién déi kéo dai 8 chu ky gili nhip cua bd giii nhip
bén trong . G tan s6 gitt nhip 1a 640 kHz, chu ky nay 1a 12,5 us.

3.2.2 CACH TAO RA CAC DAI DO KHAC NHAU

3.22.1 Daido -5V.+5V

Khi dién 4p ngudn nuéi bang + 5 V dai dién 4p 16i vao ctia vi mach
ADC 0804 1a 0... 5 V. Qua viéc thiét ké mach thich hdp cho 161 vao
analog bang cac dién tré cang ¢ thé tao ra dude cac dai do khéc nhau.
Dé c6 thé do cac dién d4p Am thi diéu kién cdn c6 1a dién thé 161 vao 4 16
vao VIN+ phai dugde nang 1én mét chit sao cho bd bién d6i A/D nhan
dugc gia tri 0 V nbu la dién dap nho nhit. Hinh 3.5 chi ra cho ta thdy dai
do - 5 V dén + 5 V dugc tao ra nhu thé nao. Tin hiéu 16i vao dude dan
qua dién tré R1 dén chan ra VIN+ cta bd bién déi A/D. Pdng thai, 161
vao nay duge ndi véi dién ap + 5 V qua dién tré R2. Dién ap cuéi cang
nhan duge co thé tinh duge nhd nguyén 1y xép chéng dién dp. Muén thé
truge hét ta tinh dién dp 6 16i vao VIN+, dién ap nay bat ngudn tu tin
hiéu 161 vao Ug. Chan ra + 5 V 6 dién trd R2 can phai dude dat mot cach
gia dinh dé tinh todn 1&n dién thé 0 V. Tiép dé ta dat tin hiéu 16i vao U,
bang 0 V va tinh dién ap 6 161 vao VIN+, néu coi nhu dién ap nay bat
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ngudn chi tir dién 4ap + 5 V d dau dién tré R2. Cudi cing bang phép cong
ta gop hai phan déng gop lai.

ADOOBO4
VINe vee —2@
100
VIN- AGND q
.
R Do —-:-:7————-)
____)
CLKIN e
iz l—m
15
pal s
14
iod BT
vrefi2 os{-o——
eIy
il 5 —
b8 DG |
=y : ncs |
l 2 FINTR —f-
; ~ 1 A fe——e——"
Start

Hinh 3.5 Daido - 5V ... + 5 V ding vi mach ADC 0804.

Cac phuong trinh duéi day mét 1an nira tém tat lai phép tinh:
1. Phin déng gop nhan duge tir Ug
VIN+ = U, . R2/(R1 + R2) = U/ 2
2. Phan dong gop nhan duge titr + 5 V :
VIN+ =5V .RIV(R1+R2)=25V
3. Téng‘ cua cdc cdac phan déing gop:
VIN+ = (U, / 2)+25V .
Thi du bang sé:

U,=-5V dindén VIN+=0V
U,= 0V dandén VIN+=25V
Us=+5V dandén VIN+=+5V

3222 Déido -10V ...+ 10V

Phép do cac dién 4p Am hon gia tri nho nhat - 5 V & trén ¢6 thé duge
dat bang su dich chuyén dién thé nhd mét dién trd riéng 1é. Khi ta
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mudn mo réng dai dién 4p 4m thi dién dp 161 vao phai dugde dan dén mot
b6 chia thé. Hinh 3.6 chi ra s¢ d6 mach dién cta 161 vao VIN+ dimg cho
dai do - 10 V ... + 10 V. Viéc tinh todn dién 4p, dudc dian dén bo bién dai
A/, c6 thé dude thyce hién nhu trong thi du vita qua biang nguyén 1y xép
chong dién ap.
1. Phéan déng gép nhan duge tu U,:

VIN+ =U, . R2/(R1+R2)=U, /2
2. Phan déng gop nhan duge tii + 5V

VIN+ =5V .RI/(R1+R2) =25V
3. Tong cua cac cic phan déng gop:

VIN+ = (U, /2) + 25V
Thi du bang s6:

Us=-10V dandén VIN+ =0V

Uyo= 0V dindén VIN+ =25V

Uo=+10Vdan dén VIN+ =+ 5V

T v
ADCO804 .
VNG voe 22
0w
a0 |2
YN .
o
cua D1 ;: —
uan b T3 =+
paiL
vrefs2 s —
s 2,
o F—
rce oao |52
sINTR FEl
SRS s 8

Steart
Hinh 3.6 Daido - 10V ...+ 10V diung vi mach ADC 0804.

3.2.2.3 Déido - Ug, max d6n+ U max
Bai ton ma ta can phai giai quyét dusi day la phdi tao ra mot dai
dién ap 161 vao nao dé tir - Ue, max 4én + Ug max trong khi dién 4p 16
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ra c6 thé thay déi bt ddu ti 0 V va dude phép dat dén mét gia tri cue
dai Ugmax nao dé. Bai todn nay c6 thé giai khéong cAn dén mdd samg
khuéch dai thuit todn hodc 12 mét dién 4p Am bé trg ma chi bang cach’
d4du mach cua 3 dién trd. Viéc tinh tedn gia tri dién trd cing duge tién
hanh nhé viéc ting dung nguyén 1y x6p chéng dién ap. O day khong dan
ra toan bd qua trinh tinh todn ma chi dua ra két qua cudi cung. Déi véi
mang dién tré trén hinh 3.7 c6 thé viét ra céng thic sau day:

va (R1/R3) =2 Ug max/ Uamax) - Uemax/ Usp - 1

Hinh 3.7 Cach diu dién trd dé dich chuyén dién ap.

Hai thi du duéi day dii dé minh hoa cho viéc ap dung cong thitc tinh
todn.

Thi du 1: Dai dién ap 161 vao la - 10 V...+ 10 V, dién 4p phu trg cé gia
tri bang Uy = + 5 V. Dién 4p 16i ra Ua cta t6 hop cac dién trd
trén hinh 3.7 14 0 ... 5 V. Thi du nay phu hgp ding véi 54 lidu
ap dung trén hinh 3.6.

(R2/R1)=(bV/ 10V)=05
va (R1/R3)=(2.10V/5V)-(10V/5V)-1=1

Nghia la cac dién tré R1 va R3 cdn phai c6 cing gid tri, con R2 cdn phai

nho bang mét nua gid tri cta R1 dd chon.

Thi du 2 : Dai dién ap 161 vao la - 25 V ... + 25V, dién 4p phu trg 1a Uy
= 2,5 V. Dién tré R2 sau do6 c6 thé dudge néi truc tiép véi dién
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ap so sanh 2,5 V. Dién 4p 16i ra Ua ctia mang dién trd can
phai la 0... 2,6 V. Viéc tinh todn cdc dién trd R1, R2 va R3
duge thuc hién nhu sau:

(R2/R1)=(125V/ 25V)=0,1
va (RI/R3)=(2.25V)-(25V/25V)-1=9

Mot su lua chon kha di cha cdc dién trd cé thé viét ra nhu sau:
R1=180kQ; R2 = 18 k2 R3 =20 kQ.

3.2.24Daido: 2V...5V

Bo bién déi A/D mang tén ADC 0804 c¢6 thé dung trong mot s6 ting
dung dang quan tam, trong dé c6 dung cdc 161 vao vi phan. Nhu da giai
thich, vi mach ADC 0804 bién déi vi phan cta hai dién &p 16i vao VIN+
va VIN- thanh céc gid tri s6. Chan VIN- khéng bat bude phai duge dat
1én dién thé 0 V (GND). '

ADCOSO4 @
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FINTR —:-
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Hinh 3.8 Daido 2 V ... 5V ding vi mach ADC 0804.

Hinh 3.8 chi ra mét mach dién cu thé, trong dé dai dién ap 181 vao
bat ddu tit 2 V. K&t qua nay co duge do ta dat 16i vao VIN- 1én dién 4p +
2 V. Ngoai ra, chan ra véi dién dp so sanh (chan 9) cAn phai duge dat
lén 1,56 V. Sau dé dién ap 161 vao ¢ vi mach ADC 0804 dugc tinh todn
thea cong thic:

Uip = (Inputbyte . 3 V/256) + 2V
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3.2.2.5 Dai do lap trinh duoc

Bdi vi dién 4p so sanh & vi mach ADC 0804 dugc thiét 14p tit bén
ngoai nén xuat hién kha nang dat trude dai do qua mdt bé bién doi A/D
bang mot phan mém (xem hinh 2.9). Qua d6 dai do ¢6 thé lap trinh duge
va thoa man phudng trinh:

ADCOBO4
o—— Bt vine voc |2
s = 0...2".’0,‘1 100
oIy a0 R
199 o L |10
FI LR oo |33
43 cwan bl £ 5
22 s >
=== % o E7 S
TN ] e
Liasa 3 veotr2 08 —g—-————a
/ ] Fren—
or 4
uZai .
w L1 _;l
_1: 2| fINTR 3
/o A H—e——r
Start

Hinh 3.9 Dai do chuyén déi duge ding vi mach ADC 0804.
3.2.3 MODUN BIEN DOI A/D 8 BIT VGI DAI DO CHUYEN DOI bUGC

Phin ciung

Khi ghép néi v6i médun co sd di trinh bay d chucng 1, vi mach
ADC 0804 c6 thé duge st dung dé tao nén mot bd bién d6i A/D 8 bit vai
tinh nang chuyén déi duge dai do. Bdi vi mbi modun co s6 quy dinh
quyén su dung & 161 vao va 16t ra tuong thich TTL nén su dau néi vao vi
mach ADC 0804 khong giy nén vian dé gi. Hinh 3.10 chi ra s¢ dé6 mach
in day du cua mbdun bién dsi A/D.

Qu:':l 6 noi 32 chén, médun dude ndi vao mot moédun cd s¢ ¢ chuong
1. Cac 16i ra dii liéu D7 dén DO dude dan dén 18i vao ctia médun cd s6
qua tiép diém & 6 néi. Khi ma mot médun co sd dung véi giao dién néi
tiép (so sanh véi mue 3.1) thi cin ¢6 thém mot xung Low, xung nay md
dau sy g di cde dit lidu, t6i mdy tinh PC. Xung Low nay dudc tao ra
nho dudng dan dit liéu 161 ra DO cua médun co s6.
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Cdce duong dan dit lidu con tu do 12 D7, D6 va D5 duge dan dén bé
quét dong (don kénh) 8 cua 74HC4051. Vi mach nay cung véi bd khuéch
dai thuét todn OP07 va cédc dién trd phan hai R3 - R7 tao nén mét ting
khuéch dai 14p trinh dugc. Tuy thudc vao viée dién trd phan héi 4 161 vao
khong dao ctia vi mach OPO07 dudc ndi vao vi tri nao ma ta ¢6 thé nhan
dudc cdc gia tri khac nhau cfia hé s6 khuéch dai.

(3]
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bl g e " :’1.- -
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" Hinh 3.10 Médun bién d3i A/D 8 bit v&i dai do chuyén déi duac.

Béang sau day minh hoa ro thém:

C B | A Lién két | Heé sb khuéch dai

Yy-yo {1 ¢

Y-Y1 | 1+R3/(R4+R5+R6+R7) =2
Y-Y2 | 1+(R3+R4)/(R5+R6+R7)=5
Y-Y3 E 1+ (R3+ R4 + RE)/(R6 + RTy =2
Y-Y4 {1+(R3+R4+R5+R6)/ RT7 =20

o o o
= I = =
-0 o0 O o

Hé s6 khuéch dai duge Ida chon sao cho trong tung dai do va khi
dién ap 161 vao nhan gia tri cuc dai thi dién dp 16i ra cua tang khuéch
dai OP07 dat gid tri 2,5 V. Dién 4p 161 ra cua vi mach OPO7 duge ddn
qua dién tré R8 dén tang ldp lai dién ap L.M324 va sau d6 dén 18i vao
cuia bo bién d6i A/D. Véi cac ciu ndi (Jumper) & hai dién trd R8/ R9 ta c6
thé Iua chon giita phép do hai cyc (bipolar) hay 14 mét eye (unipolar).
Trong phép do mét cuc (chi o nhilng gia tri dién 4p duong) dién 4p 161
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_ ra cua tang khuéch dai thuat toan duge dan dén bd bhién d6i ADC 0804
khéng thay d6i. Khi cdc cdu néi dude cdm cho phép do hai cue, thi dién
ap 181 ra cuia OP07 phai chiu (mét) su dich chuyén mife dién thé di + 2,5
V. Nhung vi hai dién tré R8 va R9 co cang mdt gid tri nén dién 4p cudi
cung con cdn phai dem chia déi. Dai 161 vao + 2,5 V duge chuyén d6i theo
cach nay thanh 0... 2,5 V. Hinh 3.11 chi ra sc d6 sap xé&p linh kién trén
- mach in, con trén hinh 3.12 ta 6 thé nhin thiy so ¢ mach in ctia b
bién ddi A/D nay.

o o]
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Hinh 3.11 Sip x&p céc linh kién trén bo bién ddi A/D 8 bit véi
dai do chuyén dai dugec.

Cic linh kién can thiét dé ldp rap modun nay duge liét ké ra sau day:

Linh kién ban dan:
1C1: OP 07
IC2: 74HC40561
1C3: 82C43
1C4: 82C43
1C5: 82C43

1C6:  LT1009-2.5 V (hodc tuong tu, chang han LM 336Z-2.5)
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il

(C) DITA* 96 ADC0304

IE

Hinh 3.12 S6 48 mach in clia bd bign dai A/D 8 bit vdi dai do chuyén déi dugc.
Dién tra:

R1: 3 MQ

R2: 1 MQ -

R3, R8, R9, R13: 10kQ.

R4: 6 kO

Rb: 2kQ

Re, R7: 1 kO

R10=39kQ

R11,R12 =27 kO

Tu dién:

C1 = 150 pF

C2=1pF

C3, C4, C5 = 10 uF
Dist ban dan:

D1, D2, D3, D4: 1N 4148
Phich cam:

K1: det 32 chéan



168 DO LUONG VA DIEU KHIEN BANG MAY TiNH

Hinh 3.13 chi ra t4m mach ctia médun bién déi A/D 8 bit cing véi
mét médun cd s6 da trinh bay d chuong 1.

Hinh 3.13 Tam mach clha médun bign déi A/D 8 bit ciing véi mét madun co sd.

Hinh 3.14 Mot thi dy cho man hinh chi thi analog.

Bing phidn mém ta c6 thé viét ra mét chuong trinh minh hoa su
hoat dong clia vi mach ADC 0804 trong dé dién ap ¢ médun bién déi
A/D duge trinh bay dué dang mot bod chi thi analog. 0 day viéc chuyén
dai do dude thuc hién bang phim chiic nang. Ngoai ra bang phim chic
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nang cung ¢ thé thit lap téc d6 truyén méot cach rat thudn tién. Trén
hinh 3.14 chi ra mét thi du vé cach trinh bay bé chi thi analog trén man
hinh. .

Phan mém

Khi ghép néi véi moédun co sd da trinh bay d chudng 1, bd bién ddi
A/D c6 thé dau vao ca céng may in ciing nhu cong néi tiép ctia mdy tinh
PC. Béi vi chuong trinh duéi day v6i nhitng 151 giai thich xen k& da la
moét tai liéu rat diy du nén & diy khong c6 thém nhitng 16i md ta chi
tiét.

' Program: 0804 LPT

* Function: Chuong trinh nay didu khién médun bién
© 481 A/D qua cdng mdy in bing viéc chuy&n da3i do

* ¢cna may tinh PC (xem hinh 3.5)

* Hardware: C&n cd bé bién d8i A/D md td& & hinh 3.5
* ¢ling nhuy mddun c¢o s Lt muc 1.2

DECLARE SUB lesge.lpt (inbyte)

DIM SHARED cuthyte, datreg, statreg, contrreg
f--em--—---37 dung cic day diéu khién sau-------

* Valence 1 2 4 8 16 32 64 ‘128
! DO D1 D2 D3 o4 D5 D6 D7
' Khéi addng su 1 0/1 'x X be Ddi do

© bifn d81 :

 D&i do 10 V 1 1 x x x 0 0 0
* Dai do 5 WV 1 1 X X X 1 0 0
* DAi do 2 vV 1 1 % x x 0 1 0
* Dai do 1V 1 1 X X X 1 1 0
f Dai do 0,5 V 1 1 X X X 0 0 i
* pén gid tri do 0/1 1 XX X x X X



basadr = &H378
datreg - basadr

statreg = basadr +

PO LUGNG VA PIEU KHIEN BANG MAY TiNH

1

contrreqg = basadr + 2

’

CLS

PRINT “D3ai do nac 2...

1 v (4y, 0.5 v (5)"

INPUT A
IF A = 1 THEN mb =
IF A = 2 THEN mb =
IF A = 3 THEN mb =
IF A = 4 THEN mb =
IF A - 5 THEN mb =
DO

OUT catreg, mb - 2
OUT datreg, mb + 2
FOR 1 = 1 TO: NEXT

fmmmmmm e bén nhé&n gia tri do-

QUT datreg, mb - 1
OUT datreg, mb + 1

35:
67:
99 :
131

ddu sy bié&n adi------

CALL lese.lpt {inbyte)

umess = INT (inbyte /

PRINT “Bién ap la:

IF INKEYS. = CHRS (27)

10 v

UMAX
UMAX
UMAX
UMAX
UMAX

‘Datenregister

‘Statusregister

‘Controlregister

(1),

[ 2 B e o R 2 B

do
do
do
do
do

16 v
5V
2V
1 v
a,5 V

‘Hay chd it nhdt 100 us

f,oumess;

256 * UMAX *

1000}

uvoltu

THEN EXIT DO

/1000

feeee——----____Thi&t 14p ch& do ban ddu------------

(3,



3. CAC MACH DIEU KHIEN V(1 BO BIEN BOL AD

LOGP

END

SUB lese.lpt

‘Ngittng lai bang phim ESC

(inbvte)

* Unterprogram: lese. 1pt

' Function: Chuong trinh con nay deoc vaoc mdt byte

* gua cdng mdy in. K&t qud dung trong bié&n inbyte

UT contrreq,

inbytel =

OuUT contrreg,
="INP{statreqg)

inkyte?

‘ inbytel:

' inbytelZ:

iﬁbyte =

Statugregister
Statusregilister
Statusregister
Statusregister
Statusregister
Statusregister
Statusregister

Sratusregister

{{{inbytel XOR 128)

({(inbyte2 XOR 128) AND &HFO)

END SUB

bit
bit
bit
bit
bit
bit
bit
bit
AND

0 ‘init = 0
INP(statreg) ‘bocvao tua DO,D1,D2,va D3
4 ‘inic = 1

fDQCVao tu D4,D05,D6,va DY

4 (SLCT) 1a DO
5 (PE) & Dl
6 (ACK) 1a D2
S5 (BUSY) la /D3
4 (SICT) la D4
7 (PE) la D5
& (ACK) 14 D6
(BUSY) la /D7
&HFO) / 16} +

171



DO LUONG VA DIEU KHIEN BANG MAY TINH
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3.3 MOBUN BIEN POI A/D 8 BIT 8 KENH DUNG VI MACH ADC 0809
Bb bién déi A/D mang tén ADC 0809 rdt gidng véi bo bién déi AD

ADC 0804 di mé ta trong muc 3.2. Su khac nhau co ban la ¢ con 88 cac
kénh 16i vao da dude tang 1én. Téng cong ngudi su dung c¢o 8 kénh lam
viéc hoan toan doc lap véi nhau dé lua chon. O day can chi ¥ la cac dién
ap duge do so véi dién thé 0 V. Con mét dac diém dang quan tam hon la
su tidu thu dong dién cha vi mach hdu nhu khéng dang ké (chi ¢& 300
wA). Thai gian bién déi ¢d 100 ps. Cac théng sé ky thuat ciia bé bién déi
ADC 0809 dugc ké ra nhu sau: |

0O Khong can doi héi diéu chinh diém 0.

0 Quét dong 8 kénh bang logic dia chi.

Q DAai tin hiéu 181 vao analog khi dién 4p ngudn nudila + 5 V.

0 Tat ca cac tin hiéu tudng thich TTL.

0 D6 phan giai: 8 bit.

0 Thai gian bién déi: 100 ps.

O Dong tiéu thu (binh thudng): 0,3 mA.

}-
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Hinh 3.15 Madun bi&n déi A/D 8 bit 8 kénh diing vi mach ADC 0809.

Hinh 3.15 chi ra mét mach dién hinh dudc thiét k& cho bo bién déi
ADC 0809. Mach dién nay ciing ¢6 6 néi 32 chan nhu la giao dién dé
ghép ndi, qua d6 mdi mddun cd s6 ¢ chuong 1 co thé dau néi vao. Theo
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céch nay ta c6 thé didu khién bd bién d6i A/D ADC 0809 tit mdy tinh PC
qua giao dién m4y in hoic la qua giao dién néi tiép RS 232. Tin hiéu giit
nhip ding cho bd bién d8i A/D cin phai dudgc tao ra § bén ngoai va dudc
dan dén chan CLOCK. Dién 4p so sanh duge dua qua tang lap lai dién
4p dé dén chan ra Vygp+, chan nay c6 dién trd 16i vao ¢d 2,5 kQ. Tam
kénh 16i vao analog dudc din dén cdc chan INO dén IN7. Mau bit 4 cac
161 vao dia chi A, B, C sé xdc dinh xem kénh nao phai duge lda chon. Khi
d6, viéc lua chon tuan theo quy dinh sép xép dudi day:

C B A | Kénh 161 vao dudc kich hoat
0 0 0 INO
0 0 1 IN1
0 1 0 IN2
0 1 1 IN3
1 0 0 IN4
1 0 1 IN5
1 1 0 ING
1 1 1 IN7

Nguyén tdc 1am viée chia bd bidn d6i ADC 0809 cang khéng c6 gi
phite tap. Mot xung duong 6 chan START kich hoat su bién d8i. Qua dé
mau bit d 181 vao dia chi A; B va C ciing dong thai duge chét va xdc dinh
kénh cdn bién déi. Trong qud trinh bién ddi chan ra EOC ding d miic
Low, sau c8 100 ps miic nay sé chuyén sang High va bao hiéu sy két
thiic qué trinh bién ddi. Sau do két qua cha qua trinh bién ddi sé x&p
hang 6 cac dudng dan di liéu DO...D7. Khi OF = 1 cdc dudng dan cé thé
duge doc tiép.

3.4 MOBUN BIEN DI A/D 12 BIT 1 KENH DUNG VI MACH ICL 7109

T4t ca cdc bo bién déi da trinh bay tit trude dén gis hoat déng theo
nguyén tic gan diing lién tiép. Ngudc lai bd bién ddi A/D 12 bit ¢o tén -
ICL 7109, duge sd dung sau day, hoat dong theo phuong phép hai d9
dde (dual slop). Trong mét khoang thdi gian ¢§ dinh t, mét tu dién duge
nap bang dién ap U, qua mot dién trd. Theo sy bién déi cha thdi gian
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dién ap so sanh duge tich phan véi ddu ngude lai va moét bd dém duge
khéi dong. Sau diy, dién 4p 161 ra cua bo tich phén ci giam dan che dén
khi mét bd so sanh dién ap khang dinh thoi diém qua dién 4p 0 V thi b
dém ding lai. K&t qua dém ty 1& thudn véi dién dp 161 vao U,. Trong
trudng hop nay chi ¢é tan s gilt nhip ciing nhu dién ap so sdanh déng vai
tro quyét dinh d8i véi d6 chinh xdc ctia qua trinh bién déi. Béi vi ca hai
vdn dé nay déu c6 thé giai quyét mét cach don gian nén phuong phap
hai dé déc ¢o thé dat dude do chinh xdc rat cao. Mot uu diém khiéc nita
la dac tinh khu nhiéu rat tét. Qua viéc tich phan dién 4p ma dién ap
nhiéu xép chéng 1én bi loai ra khi ma thdéi gian t duge chon lua nhu 1a
mét s nguyén lan chu ky thay déi cta dién ludi (nghich dao cta tdn sé
50 Hz). '
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Hinh 3.16 Médun bién d3i A/D 12 bit diung vi mach ICL 7109.

Bb bién @6t A/D ICL 7109 1a mét bd bign d6i A/D 12 bit véi cic 16i ra
ba trang thai (tristate) tuong thich TTL. Ngoai 12 bit di liéu con c6 mét
bit chan 1é (parity} vd mét bit qud thang (tran, overflow). Do chinh xdc
cao cing véi gid thanh thap lam cho vi mach nay cang trd nén hip dan.
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Cae £hdng 56 ky thuat:

0 Db phén giai 12 bit.

O Cac 161 vao vi phén d6i véi dién 4p va ngudn so sanh.,
O Doéng tiéu thu (binh thudng): ¢d 1,6 mA.

- O Bit chan lé (parity).

O Bit qua thang (overflow).

Q Ngudn nudit5 V.

|© O

3

?| - ] 2
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Hinh 3.17 S&p x&p cac linh kién trén b bién dai A/D 12 bit.

:

Hinh 3.16 chi ra su ddu néi linh kién quanh vi mach ICL 7109. O
~ day bd bién d6i A/D dude dém vao theo kiéu bét chéo tay, trong dé chan
ra MODE (chan 21) dude n6i 1én dién ap + 5 V. Viéc trao ddi théng tin
véi mét modun cd s6.dung cho giao dién ndi tiép & chuong 1 la rat don
gian. Truée hét chan ra RUN/HOLD phai duge dat 1én High. Sau dé vi
mach thuc hién mét ldn bién d6i. Tin hiéu /LOAD sé bdo hiéu thdi diém
nao cdc di liu cé gia tri ding san sang. Cédc di liéu duge truyén di
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thanh hai byte. Trudc hét 1a MSB gia tri cao v8i bit phan cue POL, bit
quéa thang (OR) va cac bit dit lidu B12... B9, sau d6 1a LSB gia tri thip
véi céc bit dif lidu con lai BS... B1. Xung Low 4 161 ra LOAD bat dau viéc
gii di cua cdc byte di liéu dang ¢ gia tri téi may tinh PC. 3 dé chi con
lai cong viée 1a danh gid cac bit dit liéu.

Su sdp xép linh kién cta médun bién ddi A/D 12 bit dude minh hoa
" trén hinh 3.17, cdn sd d6 mach in dudge chi ra trén hinh 3.18.

@ (C) DITA* 96 128ITAD !_(5]

=i

Il?®

)

sl

Hinh 3.18 S6 d& niach in clia b bign d&i A/D 12 bit.

Chudng trinh 7109COM.BAS chi ra cho ta thdy phan ciing trinh
bay & trén duge trao d6i trong QBasic nhu thé nao.

! Program: 7109 COrr

*  Function: Bang cf Jong trinh nay <& thé diéu khién
m3dun bién d8i A/ 12 bit trén hinh 3.16 qua
© obng nfi tifp ode wdy tiah PC. Gid tri dién dp da

‘' bi&n &8 dugc xuit ra thidng xuyén 1&n man hinh
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©  Hardware: C&n ¢é mét mddun co sd ti chuong 1 cling *
nhu médun bi&n &81 A/D 12 bit

DECLARE SUB lese.com (inbyte)

ST

[ i)

UREF = 5 ‘UREF = 0,5 Volt

PRINT #1, CHRS (128);
fmmmm - - BAt ddu vong lap lién tuc d& bién d8i A/D----
P - Poc vao HighByte POL, OR, B12-B9-------- --

P va lec lua cdc Bit dt liéu-------------
1]
CALL lese.com (inbyte)

valence = 0 ‘valence: gid trij
FOR i = 2 TO 5
Bit = (inbyte_AND 2 "1y /2~ 1

valence = valence + Bit * 2 ~ (13 - 1)

NEXT

POL = {inbyte AND 2 ~ Q) / 2 ~ D ‘Phén cuc

OVR = {inbyte AND 2 ~ 1) / 2 ~ 1 ‘Qua thang

CALL lese.com (inkyte)

valence = valence + inbyte

U = INT(10000 * valence*2*REF/40%6) /10000

IF OVR = 1 THEN PRINT “Quéd thang (Cverflow)”
IF POL = 1 AND OVR = ( THEN

.
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PRINT “Pién 4p bang: +7; u; “Volt”
IF POL = 0 AND OVR = O THEN
PRINT “Dién &p bang: -"; u; *Volt”

IF INKEYS = CHRS (27) THEN EXIT DO
'‘Ngiing lai bang phim ESC
LOOP

PRINT #1, CHRS (0);
CLOSE 1
END

SUB lese.com {inbyte)

Unterprogram: lese.com

Function: Chudgng trinh nay doc mdt Byte qua giao
dién n&i ti&p. NEu nht su truyén bi nhifu thl mét
ddng théng bdo s& nhdp nhdy va chuong trinh k&t

! thic
i =20
DO
1 =1 + 1

+

IF LOC (1) »= 1 THEN
ing = INPUTS (1, #1)
inbyte = ASC (in$)
GOTO ketthuc

END IF

LOOP UNTIL 1 = 1000 ‘Cuc dai la 1000 phép thu



3..CAC MACH DIEU KHIEN VOI BO BIEN DOL AD | 179

CLS
PRINT “Su truydn A% liéu bi nhi&u t1rirri”
PRINT
PRINT “Khéng nhén ducc ky tu nao R
PRINT : )
PRINT “Hay kifm tra lai & cém, day n&i, phin
cuIng. ..’
END

ketthuc:

END SUB

3.5 GHEP NOI MODUN BIEN DSI A/D 8 KENH, 12 BIT
TRUC TIEP VAO CONG NOI TIEP

Vi mach MAX 186 caa hang MAXIM 1a mét bd bién déi A/D 8 kénh,
12 bit thudc thé hé méi nhat. T4t ca nhilng gi ma vai nam truéc diy con
la mdt mach dién kh4 phiic tap thi trong vi mach MAX186 da duge tich
hdp 1én trén mét chip. Bén canh mét bd quét dong 8 kénh, khéi d4nh
ddu va giit (Track & Hold) va mot giac dién ndi tiép, vi mach nay con
chita mot ngudn dién 4p so s4nh cing nhu mdt mach phét xung git
nhip (4 bén trong). Dién 4p ngudn nuéi + 5 Vhoacla t 5V déu dung
duge. Tam 16i vao tudng tu d6i voi ciac phép do hai cyc hodc 12 mdt cue
¢6 thé dugde so sanh vdi mass hoac 1a cdu hinh theo kiu vi phin bing
phan mém. Khi ghép ndi véi giao dién RS232 vi mach nay to ra la dac
bist hip dan béi vi dong tidu thu nhd khéng dang ké, chi ¢d 1,5 mA, con
dién 4p ngudn cé thé 14y ra tit cac dudng din difu khién cha giao dién.

Dé tao ra mot bé bién déi A/D 12 bit 8 kénh § giao dién néi tiép cha -
mdy tinh PC chi ¢an ¢6 mdt vai linh kién phu thém. '
Céc thong s0 k¥ thuat dudi diy dac trung cho vi mach MAX 186:

O Tam 161 vao so sanh véi mass (mét dau) hoac 1a 4 161 vao vi phan.
0 Do phan giai 12 bit,
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. O Dién 4p ngudn nudi + 5 Vhoac £ 5 V.
O Déng tiéu thu khong dang ké: ¢d 1,5 mA.
O Co bd ddnh diu va git (Track & Hold) bén trong.
0 Co6 ngudn so sanh 4,096 V bén trong.
O Léi vao mét déu hoac 1a hai ddu, dat dude bang phidn mém.
O Thdi gian bién ddi 16n nhat: 10 ps.
Hinh 3.19 mé ta cdch bd tri chan ra cua vi mach MAX 186.

MAX186

2
8;9

LI

¢8d

I
i

VSS
/SHCN

]
;

Hinh 3.19 Cach bd tri chan ra cba vi mach MAX 186.

Duéi day la sy mé ta chiic nang cua cdc chén riéng biét:

Chan Tén Chic nang

CHO  Cac 161 ra analog
CH1 (CHO tuong ting v6i kénh 0, viAn védn..)
CH2
CH3
CH4
CH5
CHe6
CH7
Vss Dién 4p nguén nudi 4m
N6ivéi-5V +5% hoic véi dat analog (AGND)
10 /SHDN SHUT DOWN
Khi 161 vao nay dan dén mic Low thi tat ca chic

(ol e SR T = > T 1 B~ N % B SR
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11

12

13

14
15

16

17

18

19

URgFr

REFADJ

AGND

DGND
DOUT

SSTRB

DIN

/CS

SCLK

néng cla vi mach khéng hoat dong. Sau ddy dong
tiéu thu chi c& 10 pA. D61 v8i cdc Ung dung théng
thudng (chuin) chan nay cin phai dudc bo trong.
Trong loai hoat dong nay phai ndi mét tu dién 4,7 uF
vao chan URgr

Dién 4p so sénh dung cho qui trinh bién déi A/D.
Chan ra nay can phai dugc néi qua mébt tu dién 4.7
pF xudng mass. Chén ra Uggp ddng thdi la 161 vao
dién 4p so sénh khi st dung mét ngudn so sanh bén
ngoai.

Qua 161 vao nay mét sy tinh chinh cho dién 4p so
s4nh bén trong c6 thé duge thyc hién. Dai tinh chinh
duge c6 4o rong la £ 1,6 %.

Mass cho mach tudng tu

Déng thdi 1a diém so s4nh trong phép do mét cye
Mass cho mach s8

Léi ra dit lidu néi tiép

Qua 16i ra nay, céc bit dit liéu 1a két qua cua bd bién
d6i dude truyén ra. Ci véi mbi sudn Am cda tin hidu
thi mdt bit lai duge duara .

L6i ra STROBE néi tiép

Khi dung bd giit nhip bén trong, SSTRB sé chuyén
sang mitc Low trong giai doan bién déi. Khi CS = 1,
thi sau d6 18i ra chuyén sang trang théi dién tré cao.
Loi vao dit lidu néi tiép

Qua 16i vao nay mot byte didu khién trong vi mach
MAX 186 dudc gift nhip bing sudn 4m ¢ SCLK.

Chip Select (lua chon chip)

Byte diéu khién duge doc vao chi khi CS = 0. Khi CS
chuyén sang muc High thi DOUT & trang thdi dién
trd cao. '

L1 vao giii nhip néi tiép

SCLK la 151 vao git nhip dung cho viéc nap vao cac
byte dit liéu theo cach néi tiép va dung cho viéc doc
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ra theo cach néi tiép cac két qua bién déi.
20 VDD  Pién 4p ngudn nudi duong: + 5V +5%
Su truyén dit liéu

- Sy bién déi theo thdi gian (Timing) khi truyén dit lidu giita MAX
186 va mét phan tu khdc dude chi ra trén hinh 3.20 dudi day:

8] 9 . ™
om __frawfszafoeu e [ TR ot [roe 4y 4
SSTRE L____I\"f N Il'f

oo — ———ty ETeTa T Teln ™
MSTATE o~ 770 TERT 10w WAt PT— LE
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Hinh 3.20 Sy phan bd théi gian khi truyén di ligu ndi tdp bing
' vi mach MAX 186.

Déi v6i qué trinh bién déi A/D, loai hoat dong nay sit dung b giil
nhip bén trong. Con dé truyén di tin higu chi can c¢6 ba dudng dan diéu
khién: SCLK, DIN va DOUT. Mét cugc truyén di liéu ddy da duge chia
thanh ba giai doan. Trudc hét, mot byte diéu khién dudc giti nhip bén
trong vi mach MAX 186, byte diéu khién nay khing dinh dung loai hoat
déng cia qua trinh bign d6i A/D. Tiép d6, qua trinh bién déi thuc su cia
tin hidu 161 vao analog thanh cdc gid tri digital bt ddu. Sau khi két
thic qua trinh bién d6i, cac két qua c6 thé dude doc ra theo cach néi
ti&p. T hinh 3.20 ta thdy ré 12 méi bit riéng 18 ciia byte didu khién duge
truyén di bang sudn dudng clia tin hidu SCLK trong MAX 186. Bit 7 la
bit khéi dong (Startbit) va ludn ¢6 mitc High. Véi 3 bit tiép theo SEL 2,
SEL 1 va SEL 0 thi 16i vao analog cin dudc bién déi sé dude lya chon.
Bit tiép theo khang dinh phép do 12 mot cue (unipolar, Bit = 1) hay 1a
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hai cuc (bipolar, Bit = 0). Bing bit 2, ngudi st dung c6 thé do so véi
mass (SGL/ DIFF = 1) hay la bién d6i vi phan gitia hai tin hiéu analog.
Hai bit cudi cing dé ching minh cho kiéu hoat déng "giit nhip bén
trong” bang PD1 = 1 va PDO = 0.

Bang ti&p theo chi ra su sip xép cia cdc bit didu khién SEL 2, SEL
1 va SEL 0 theo 151 vao tuong tu da duge lua chon.

Phép do mot cuc (unipolar): SGL/ DIFF =1

SEL2| SEL1} SELOf CHO | CH1| CH2| CH3 | CH4 | CH5 | CH6 | CHY7 AGND
0 0 0 + S
1 0 0 + -

0 0 1 + -
1o | + -
0 1 0 + -
1 1 0 + -
0 1 1 + -
1 1 I 1 + -

Phép do hai cyc (bipolar): SGL/ DIFF =0

SEL2 | SELt |[SELO | CHO | CH1| CH2| CH3 | CH4 { CHS5 | CH6 | CHT7
0 0 ) + -
0 0 1 + -
0 1 0 + -
0 1 1 + -
1 0 0 - +
1 0 1 - +
1 1 0 - +
1 1 1 - +

Sau khi ghi vao byte diéu khién, tin hidu SSTRB chuyén sang Low,
béo hign sy bat ddu ctia qua trinh bi€n ddi A/D. Sau khodng thdi gian cd
10 ps qua trinh bién d6i két thic va tin hiéu SSTRB nhén trd lai miie
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High. Tiép d6 cdc bit dit lidu riéng 1é biéu dién két qua clia qud trinh
bién ddi ¢6 thé doc ra bang méi mdt sudn Am cia tin hidéu SCLK & 16i ra
DOUT. Bang sudn déc xudng (sudn am) thi nhét bit 11 hién ra (gi4 tri
= 211 = 2,048) sau d6 1a Bit 10, van van..., cho d&n cudi cang 14 bit ¢6 gid
tri nho nhat bit 0 (gid tri = 20 = 1) xuat hién ra 3 18i ra. Tiép theo con cé
bén bit dé giit nhip, gi4 tri clia né hoan toan khong quan trong déi véi
két qua cua qua trinh bién déi.

Phéan ciing

Hinh 3.21 chi ra mach dién ctia bd bidn d6i A/D 12 bit 8 kénh lam
viéc véi giao dién noi tiép clla mdy tinh PC.

MOLoS .
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Hinh 3.21 BG bién déi A/D 12 bit tAm kénh diing vi mach MAX 186.

Phédn chinh ctia mach tao nén béi b bién déi A/D MAX 186. Dién
4p ngudn nudi + 5 V nhéan dude tit vi mach dn ap LM 2936. Vi mach nay
duge ddc trung trude hét qua hai dac tinh k§ thuat. Thid nhét 14 bd 6n
dinh dién dp c6 dong dién tinh cuc ky nhé, chi ¢ vai chuc pA; sau day la
dién 4p 151 vao cho phép giam dén 5,2 V van con cb thé bao dam c6 dudc
dién 4p 5 V da duge 6n dinh 6 16i ra. Vi mach LM 2936 nhan duge dién
ap 161 vao ti hai dudng dan tin hiéu DTR va RTS, cdc tin hiéu nay nap
dién cho tu dién 100 puF théng qua hai didt 1N 4148. Qua céch thiét ké
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 mach nhu thé nay ma dién 4p 16i vao cdn c6 & vi mach LM 2936 sau d6
duge bado dam, chidng han khi DTR chuyén trong thdi gian ngin sang
miuic Low.

Cic tin hiéu didu khién DTR va RTS dudc sit dung khéng chi dé tao
ngudn nudi ma con dé tao ra bit dit lisu DIN va xung giit nhip doc ciing
nhu ghi SCLK. Viéc thich tng dién ap giita mic + 12 V cua dudng dan
DTR va RTS vdi mic TTL thue hién chi bdi mét di6t 6n 4p v&i mot dién
tré han ché dong. Qua 161 vac CTS, cdc bit dit liéu ding x8p hang 6 161
ra DOUT dudc doc vao may tinh PC.

Phian mém

Khi lap trinh cho bd bién déi A/D 12 bit 8 kénh, truéc hét can chi ¥
dén su dao nguge cua tin hiéu DTR va RTS. Viéc trao d6i ctia tin hidu
nay ciing nhu su hoi lai ciia mic logic cua CTS da dugec md ta kha day
dd trong muc 1.2. Dugi day 1a danh sdch cdc lénh trong chuong trinh
MAX 186.BAS cho phép trao d6i véi phan cting da minh hoa trén hinh
3.21 va hién thi c4c dién 4p do dugc 1én man hinh.

* Program: MAX1E&6

© Fuction: Chucng trinh nay diéu khién mach dién

* trén hinh 3.21 qua giao dién n&i ti&p cla may

* tinh PC, sao cho dién &p ducc do vA hién thi 1&n
* man hinh.Pd phan gidi & md1 ké&nh la 12 bit.

COLOR 0, 15

CLS
basadr = &HZ2F8 ‘bia chi cg ban COM2
a$ = “8-Channel 12-Bit A/D-Converter & c¢8ng RS232"

a = LEN (a%): b = (80 - a) / 2 -1
LOCATE 1, b: PRINT CHRS (201};

STRINGS (a + 2, CHRS$ (205)}}; CHRS (187)
LOCATE 2, b: PRINT CHRS (186)
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LOCATE 2, © + 2Z: PRINT a$

LOCATE 2, a + b + 2: PRINT CHRS (186)
LOCATE 3, b: PRINT CHRS (200);

STRINGS (a + 2, CHRS (205)); CHRS (188)
FPRINT

LOCATE 5, 20: PRINT “Pién ap & kénh 0:”
LOCATE 7, 20: PRINT “DPién &p & ké&nh 1:7
LOCATE 9, 20: PRINT “bién 4p & k&nh 2:*
LOCATE 11, 20: PRINT “Di&n &p & kénh 3:”
LOCATE 13, 20: PRINT “Pién 4p & kénh 4:”
LOCATE 15, 20: PRINT *“Pién &p & kénh 5:”
LOCATE 17, 20: PRINT *“Pié&n 4p @ ké&nh 6:"
LOCATE 19, 20: PRINT “Pién &p & ké&nh 7:7

LOCATE 23, 1: PRINT “Huéng din”
LOCATE 23, 20: PRINT “ESC: K&t_thucr
FOR i=0 TG 7: LOCATE 5+42*1i, 55: PRINT “Volt”:

DO

HELP = 4 * CH MOD 7

IF CH = 7 THEN HELP = 7

Controlbyte = 142+l6* HELP ‘unipolar, single ended
: ‘Gi nhip trong

. T didu khién nfi tifp d&mn MAX 186-- - ———-
f-----—-----—---DIN = /RTS v& SCLK = /DTR----r-------
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FOR 1 = 7 TO 0 STEP - 1

DIN = (controlbyte AND 2 ~ 1) / 2 "1

IF DIN = 0 THEN QUT {(basadr+4);INP(basadr+4}0OR 2
IF DIN = 1 THEN OUT{basadr+4), INP{basadr+4)AND (255-2)

OUT (basadr + 4), INP (basadr + 4) AND (255 - 1)
SCLK = 1

OUT (bagadr + 4),INP (basadr + 4)}0R 1

SCLK = 0

NEXT

———————————— Bay gid® sy bi&n d8i diln ra-----—------

FOR i = 1 TO 5: NEXT - 'Ché it nhdt 10 ms

S Pén nhén k&t qud-—--------= e

valence = 0

FOR 1 = 11 TC {0 STEP - 1

OUT (basadr + 4),INF (basadr + 4)AND (255 - 1)
* SCLK = 1 .

CUT {(basadr + 4), INP (basadr + 4)OR 1

©OSCLK = 0

CTS = (INP (basadr + 6) AND 16) / 16
valence = valence + CTS * 2 ~ i
NEXT

FOR 1= 1-TO 4

OUT (basadr + 4), INP {(basadr+4) AND (255-1)
©SCLE =1 ' L

QuT (bﬂs@é; ﬁ,AL' INP {(basadr + 4) OR 1

e

S BCLK = 0
NEXT "

187
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volt = valence * 4.096 / 4096

LOCATE &' + (2 * CH),45: PRINT USING “#.###7; volt
IF INKEYS = CHR$ (27} THEN EXIT DO

CH = CH + 1¢ IF CH = 8 THEN CH = 0

LOOP
END

‘Hinh 3.22 chi ra sy trinh bay man hmh sau khi khd1 dong chuong
trinh MAX 186.BAS ke trén.

BO BIEN DOI AD 8 KENH 12 BIT
DAU VAO CONG RS 232

Dien_.ap o kenh 0 3.009 Volt

- Dien_ap o kenh 1 2673 "Volt
. Dien_apokenh2 0.742 Volt
Dien_ap o kenh 3 1.079 Voit
Dien_ap o kenh 4 _ 1.399 Volt
Dien_ap o kenh 5 4.095 Volt
Dien_ap o kenh 6 4,095 Volt
Dien _apo kenh 7 2,060 Volt

-_Huong dan ESC Ket _thuc
Hinh 3:22 Trinh bay trén'man hinh khi khéi déng chuong trinh MAX186 BAS

3.6: CAC UNG DUNG CUA BO BIEN BSI AID
3.6.1 BQ DQNG DIEN .

Viée do'dong diéri ‘duoc tién hahh bing cdch 4p dung dinh luat Om,
trong do ta do sut dién ap & trén mot dién trd do dong dién di qua gay
nén. Hinh 3.23 chi ra mét mach dién, bao gém tdng khuéch dai thust
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toén va bén dién trd. Bang cong thitc duge déin ra dugi day co thé tinh
duge dong dién I theo diér; 4p 161 ra Uy (hay 1a Uyyy).
R AU g .
TR,*R |

Khi 4p dung céng thic cdn phai chd )’r- la dién tré R1 va R2 tao
thanh mot cap va déng nhat véi nhau vé gid tri mdt cach rat chinh xdc.
Do léch danh dinh ctia cidp nay khéng dugc phép qué 0,5 %. Mot uu

I=

didm ndi bat cia mach dién nay 1a dién thé dong nhip (in-phase) & dién '
tré R c6 thé 16n hon dién 4p nguén nudi cia khuéch dai.thuat todn.
Diéu nay ding ¢hi v6i mot didu kién 1a dién 4p-6 cac 161 vao caa khuéch

dai thuat toan nim trorg dai dong nhip cia tadng khuéch dai. - '

Hinh 3.23 Mach do dong dign.

3.6.2 DO DIEN AP VI-PHAN

Trong nlneu ing-dung ctia k¥ thuat do, ta la1 can phal do vi phén
(hiéu s6) dién &p rét nhd. Nhu 1a mot thi du ta co. the dan ra trﬂdng hop
ddu do d3 gian ng, khl chiu ta1 cuc dai cung lai chi cho ra mét dl@q aAp 6
20... 3%mV. NhUng tin hién nay la1 khong so sdnh véi mass ma c6 mét
dién ap déng nhip (m-phase) cd mdt vai von lai chéng chit 1én né. De do

tin hiéu loal’ nay cédn c¢6 mit tang schuech dai do minh hoa trén hinh
3.24.

Ta déu biét dac trung co ban cha tdng khuéch dai do 1a trd khang
16i vao cao va su loai trit dong nhip (in-phase rejection) ciing nhu hé s8
khuéch dai co thé thiét lap duge mét céch chinh x4c. Dac tinh nay lam
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cho né6 tré thanh phan tit 1y tuéng duce ding dé khuéch dai chinh x4c
cac tin hiéu nhé, khi ma tin hiéu nay lai duge chong chit lén mét tin
hiéu déng nhip (in -phase) ¢é bién d6 16n hon.

Hai ting khuéch dai 161 vao trén hinh 3.24 ¢6 mét dién iré phan hoi
chung R1. Cdch ddu mach nay lam cho hai 18i vao cua hai khuéch dai
thuét todn tré thanh hai 161 vao vi phén.

Céc dién ap 16i vao Ul va U2 dude truyén di qua mach phan héi
cta hai khuéch dai thuat toan 1&n hai ddu cta dién tro R1, vi thé d day
xuit hién mét gia tri dién 4p, tuong dng véi vi phén clha dién ap 181 vao.
Dién 4p nay gy ra mot dong dién chung di qua dién tré R1, dong dién
nay lai dan dén viéc tao ra mét dién 4p vi phan da duge khuéch dai 6 161
ra. Uu diém co ban cha mach dién nay 1a & chd qua viéc thay d6i mét
dién trd riéng 18 (R1) ta c6 thé thiét lap duge hé s6 khuéch dai.

Dién 4p ddng nhip (in-phase) dat 1én déng thdi & hai 16i vao khéng
cho ra tin hidu trén R1 va vi thé ciing khéng duge khuéch dai 1én. Tat
nhién, néi cho ding hon la chiing ¢6 xuét hién & 161 ra cta hai khuéch
dai thudt todn nhung véi hé sé khuéch dai bang 1. Viéc loai bd cac
thanh phén ciing pha nay do tdng khuéch dai thuat todn cuéi cing dam
nhiém, tang nay tac dung nhu la bd khuéch dai trit.

Tém lai véi tdng khuéch dai do hay con goi la khuéch dai dung cu
minh hoa trén hinh 3.24 c6 thé ké ra nhiing wu ¢iém sau:

Q Tro khédng 161 vao rat cao

Khic véi cde b khuéch dai trit don gidn, mach 16i vao va mach phén
héi cach ly véi nhau. Nguén tin hiéu bi chiu tai chi bdi dong 161 vao
cia tdng khuéch dai dung cu. Vi th& dién trd 16i vao c6 thé nim
trong dai 1012 Q. '
0 Can nhiéu khong déng ké & cac bd khuéch dai triv don gidn céc

ngudn can nhidu giy ra anh hudng déc 1ap véi nhau:

a) Can nhiu vi nhiét cla dién tré 16i vao.

b) Can nhidu riéng & 16i vao.

¢) Can nhidu do dong 161 vao ctia khuéch dai thuat toan.
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Céc thanh phén can nhidu a) va c¢) dude khit di hoge 1a han ché khi
st dung mot tang khué'cl_m dai dupgcu. ~

0 Do khéng tuyén tinh cha h¢ 56 khuéch dai khong dang ké.

Do khéng tuyén tinh cua hé_ s0 khuéch da1 'dat d&n gia tri 0,05 %
hoac tot han thé. '

0 Viéc dat hé s6 khuéch dai rdt don gian

Hé s6 khuéch dai c6 thé dugde xic dinh chi qua sy thay déi cta dién

tré R1. -
(S e >_ P } : "-Ll‘
—L=

E’:]__E_’ > —T@ onse (H222) o

Hinh 3.24 Tang khuéch dai dung-cy.

3.6.3 DO DIEN TRO

D& do dién trd can ¢6 mot ngudn dong rat chinh xdc, dé cung clp
dong dién di qua dién trd can phai do. Sau d6 tit sut thé trén dién trd ta
¢6 thé tinh ra gia tri dién trd can xéc dinh. Hinh 3.25 chi ra mét mach
dién d€ do dién tréd, tuy don gidn nhung khéng kém phin hip din.

Phan chinh cua mach dién nay 1a mét tang khuéch dai thuit toan,
¢6 tin hiéu 161 ra didu khién mét tranzito trudng loai MOS:
Mach dién nay hoat déng nhu thé néo ?

Téng khuéch dai thuat toan diéu khién dong dién Igp qua dién 4p
cda sao cho 6 161 vao dao va khong dao trén thuyc t& ¢6 ciing mot dién
ap. Su sai khéc giiia hai dién 4p nay phai cd con sd thit 5 ding sau diu
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phay (phdn tram milivén). Dién 4p 4 161 vio khéng ddo dudge cho trude
bang mot dién 4p so sdnh va tinh theo phudng trinh:

U+ = UB -UREF=U'

LTI009-2. 5V

Hinh 3.25 Mach do dién tr&.

Tu phuong trinh nay cé thé suy ra la dién 4p 8 dién tré so sdnh
tuong ng voi dién 4p so sdnh. Vi thé qua dién tré so sdnh chi c6 mot
dong dién khong d6i véi gid tri I = Uggp / Rpgp chay qua. Dong dién nay
ciing chay qua tranzito BS 250 va dién trd cdn do. D6 16n cia cic dién
trd nay la khong quan trong. o) day can chu ¥ la sut dién 4p trén dién
trd R, khong thé 16n hon Uy - Uggp.

Tiép d6 dién 4p trén dién tré Ry c6 thé duge thu thap vao may tinh
PC qua mét bd bién déi A/D. Gi tri chua biét cha dién trd Ry dudc tinh
todn theo phudng trinh sau:

R U,
T

Uref
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Ciac dai do khdc nhau ¢6 thé tao ra bang cach thay d6i dién trd so
sanh, Dé chuyén d6i dai do cing c6 thé su dung luén tranzito BS 250.
Tranzito nay dude diéu khién 4 cue ciia (GATE) bang mic TTL, con cach
hoat déng thi gidng nhu mét chuyén mach. Khi dat dién 4p 5 V vao cuc
ctia (GATE) thi tranzito bi cAm tudng Ung véi mot chuyén mach & trang
thai ngat. Khi ta dat mét tin hiéu Low vao cyc clita thi tranzito chuyén
mach sang trang thal mo va khong ¢é sut ap trén tranzito. Trong mach
dién trén hinh 3.25, dién trd so sanh hiéu dung duge tinh toan qua
mach song song bao gdm ca cac dién trd & cue mang (Drain) cua tranzito
* dang trong trang théi dan.

3.6.4 DO DIEN DUNG

Trong muc 2.6.4.10 ta da lam quen v& mot phuong phdp do dién
dung. Trong khi mach dién nay lam viéc thuan tuy véi cdc tin hiéu sé
tdigital} thi mot- phmjng phap do analog dudi day cin phai duge gisi
thiéu. Muén thé can c6 mét bo bién d6i dién dung thanh dién ap tuyén
tinh. Mot mach don gian dung cho mét bd bién déi loai nay duge mé ta
-trén hinh 3.26.

Tu dién can phai do dude st dung cing véi mét dién tré do nhu la
hang s6 thoi gian cla mét tAng trigger mot trang théi cin bang (TLC
555). Vi moi xung Am 14t trang thai (trigger-impul) § chin 2 ctia TLC
556. 161 ra OUT chuyén sang muc High trong thoi gian T = 1,1. R. Cy.

'Béi vi do rong cha xung dude lap lai véi tdn s6 ctia tin hiéu trigger (6
day [ = 32 Hz) nén bang viéc tich phéan cdc xung 16i ra sé nhan duge mét
dién Ap mot, chiéu ty 1é v6i dién dung C. Cong thite dé tinh dién ap 16i ra
co thé duge 1ay tir hinh 3.26. D& ¢6 d6 chinh xdc cao.cho phép do thi ta
phai quan tam dén nhiéu dai lugng. Dién trd so sanh R ¢6 thé duge chon
theo cap chinh xdc 0,1 ... 1 %. T4n s0 cia tin hiéu trigger dudc xac dinh
bdi mot ko dao dong thach anh (quartz) va do vay gay nén mét sai s§
hoan toan khéng dang ké. Dai lugng cudi cung la dién dp so sanh. Loai
&n 4p duge dung ¢ day 1a LT 1009-2,5 ¢6 d6 chinh xéc ¢d 0,2 %. Tom lai
ta c6 thé di dén két luan la bang mach dién minh hoa trén hinh 3.26,
mac du viéc thiét ké kha don gian nhung ta van c6 thé dat dugc két qua
kha chinh xac.
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Ca thé tao ra cac dai do dién dung khéc nhau qua viéc chuyén mach
cdc dién trd R (so sanh véi hinh 3.25).

;
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Hinh 3.26 Mach do dién dung.

Dé rong xung cua TLC 555 can phai khéng duge vudt qua 2/3 cha
chu ky ctia tin hidu trigger. Nhd vay c6 thé uéc dodn duge dién dung cin
do cuc dai bang phuong trinh sau;

¢ 2]
*=3 1Lf.R

Véi cde gid tri cho trén hinh 3.26 s& nhan duge mét dai do ¢6 gia tni

‘16n nhét 1a 2 nF. D& do dudc cc tu dién 16n hon thi dién tré R cdn phai

chon nhd di tusng ing.

3.6.5 DO TAN s

Phuong phép do thong thudng duge 4p dung d8 do tan s& 1a thuén
tuy digital va thuc chat 12 phai d6m sd cdc xung cha tin hiéu 161 vao -
trong mot khodng thoi gian mé cong T dude x4c dinh chinh xé4c. Phuong
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phap nay da dugc 4p dung ¢ muc 2.6.4.3. Mot phuong phdp do khac se
dude gidi thidu dudi day. ‘

() day mot dién ap 161 ra analog dudce tao ra ty 18 véi tdn s6 161 vao.
Bo bién déi can thiét da duge st dung  trong muc trude day. Hinh 3.27
chi ra mach dién dé do tAn s6 theo phudng phap tuong tu.

.ol
.‘w
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Hinh 3.27 Mach do tan 56 theo phuong phap analog.

Tin hiéu 18i vao dudc dan dén sau viée tao ra- mot xung & chan 2 cua
TLC 555. Vi mach nay tao ra mét thdi gian xung cd dinh véi T = 1,1,
R.C. Chudi xung (pulse repetition) duge xac dinh qua tan s6 cua tin hidu
16i vao. Khi tan s& 1a nhd thi su tham gia cua thanh phan dién dp' mot
chiéu cing nho. Khi tan s6 cao dan thi dd réng xung tinh theo ty 1&
phan tram ciing ling 1én va dién ap 161 ra cang tang th=2o. Mach dién
tudng tng voi mét bg dicu bién ty 16 Xung/ Nghi, trong d5 ty 1& Xung/
Nghi duge xdc dinh bang tan sd cta tin hiéu 161 vao . Dé x4c dmnh gia tri
cua dién trd va tu dién ta ap dung quy tdc sau: (ia tri nhé nh4t cia chu
ky tin hi¢u 16i vao cin phdi dudc chon banh 160 % (hay la 2/3) cha do
rong xwig T. Khi do tan s6 cuc dai cua tin hi¢u 16i vao ¢6 thé dugc'tinh
nhu sau:

2
2
oy = = e
iy 3 '
- )

3.6.6 DO NHIET b

Véi nhitng hidu biét vé cde mach do cde dai lugng co ban da trinh
bay ¢ trén, ta ¢6 thé van dung dé do nhiéu dai lugrig khdac nhu nhiét db,
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db am, cudng db sang, t6c do gié, dd gian né vi nhiét, v. v... Muén thé ta
con can c¢6 cdc dau do (sensor) thich hgp, sau d6 la viéc lya chon mach
do va mach ghép noi véi mdy tinh PC. '

Riéng vé linh vuc do nhiét dd c6 thé liét ké ra vo 86 cac mach dién '
tir don gian dén phic tap, tirloai cé do chinh x4c vita phai dén loai c6 d6
chinh xdc rat cao. Dudi day chung toi chi gidi thiéu hai mach d€ dung
lam vi du.

Do nhiét 46 bang dau do LM 35

Dé do nhiét d6 chinh xdc tat nhién cin ¢6 cac dau do dac biét. Mach

dién dudi day si dung ddu do nhiét do c6 tén LM 35 cia hang NSC. Dau
" do dusi dang vi mach LM 35 14 mdt dau do nhiét do don gian va chinh
x4c, c6 dién dp 181 ra ty 1¢é thudn véi nhiét dé cua dau do, tinh ra d6
Celsius (°C). Dau do nay khong cin dén linh kién 6 mach ngoai, vi vay
khéng can chuan lai § nhitng nhiét d6 khac nhau. Trong ving nhiét dé -
phong, 46 chinh xéc dat duge ¢d 1/4 °C. Dau do LM 35 ¢ thé hoat dong
v6i ngudn nudi d6i xitng ciing nhu khéng déi xtng. Dong tiéu thy chi cd
60 pA nén c6 thé bo qua su tang nhiét d6 dau do do dong nuéi tao ra.

&v
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Hinh 3.28 Mach do nhiét d bing vi mach LM 35.
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Cdc.théng s6 ky thuat duéi day lam cho vi mach nay trd nén dang

guan tim:

0 Dinh thang truc tiép theo dé Celsius (°C).

Q0 Tin hiéu 16i ra bang 10 mV/ °C.

O D6 chinh xéc dugc bao dam: khéng kém han 0,5 °C.
O D6 chinh xdc trong ving nhiét do phong: 0,25 ¢C.
0O Dién 4p ngudn nuéi 4... 30 V.

QO Dong dién tiéu thu 60 pA.

O Miitc d6 khong tuyén tinh: loai 0,25 °C.

Trén hinh 3.28 chi ra mét mach dung vi mach LM 35 iam dau do
nhiét d6. Dién 4p so sanh dude thiét 1ap c6 0,64 V. Nhé vay co dude dai
do 0 - 128 °C véi d6 chinh xéc ¢6 0,5 °C.

Do nhiét d6 bang cap nhiét dién

Viée stt dung cap nhiét dién dé do nhiét d6 c6 mét s6 uu didm hon
hén khi so sanh véi mét s6 d4u do khac. Céc cip nhiét dién c6 dai nhiét
dd su dung 16n hon, thdi gian ddp ing nhanh hon cung véi gia thanh
ciing phai chang hon. Tuy theo ting loai cap nhiét ma dai nhiét dé st
dung c6 thé bao tram tit - 200 °C dén 1.700 °C. Ngoai ra, dudng dac
trung nhiét cia né c6 thé xem nhu 1a tuyén tinb trong tiing dai nhiét ds
xdc dinh.

V& mat cdu tao, cip nhiét bao gédm hai day ddn khéc nhau dudc han
chung lai tai mét diém. Khi ta ch& tao mét tiép xuc giita hai kim loai dé
& cing mot nhiét d6 thi ciing sé xudt hién & hai didu mot dién 4p nhé. Do
16n cuia dién ap nay phu thudc vao nhiét dé va vao kim loai duge dung
lam cap nhiét. Do do trong cdc mach dién t do khi 1ap rdp da han cdc
linh kién khdc nhau vao mach nén ciing xuat hién nhitng ciap nhiét
dién, cho du ta hoan toan khéng mong muén. Chang han, do tiép xic
khi han gita thiéc va dong ciing xuat hién mét cip nhiét dién véi suc
dién dong ¢ 3 uV/ °C. '

Vo6i mot cap nhiét dién ta luén ludn ¢6 thé do duge su khde nhau vé
nhiét d6 gitia diém han va dau kep, va vi thé luén cdn c6 mét nhiét o
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dé so sanh. Nhiét d3-so sanh - ma thudng chon }a nhiét d6 ctia ddu kep -
c6 thé stt dung luén gia tri nhiét d6 0 °C. M§t cach khéc 1a ta dung mét
cap nhiét thi hai va nhing vao mét coc nudc da dang tan. Ca hai cap
nhiét nay dudc ddu ndi tiép vdi nhau con két qua do duge doc tryc tiép
ra nhiét d6 thuc. Mot kha nang khadc nita 1a dung nhiét d‘(f)‘ moi truong
va xem nhu nhiét d nay la khéng ddi. Khi sy thing giang cla nhiét do )
méi trudng nho hon d6 phén giai cita nhiét d6 muén do thi day 1a kha
nang don gidn nhét dé do nhiét do bing cdp nhiét. Mach dién ti dé
ghép noéi ciing don gian. Cap nhiét dude dau tryc tiép vao mét vi mach
khuéch dai thuat todn c6 d6 trdi theo nhiét do va @5 léch diém 0 (offset)
nhd, ching han loai OP 07, cdn hé s& khuéch dai mong mudn duge dat ’
bang mot dién tré thich hop.

Mot giai phap khée chinh xdc hon 1a dung chi mét ddu do nhung
nhiét d6 dau kep duge do bang mét ddu do thi hai. Dién 4p 18y ra tir
ddu do thit hai sau dé duge dién 4p tit cap nhiét dién tri di. Dau do
nhiét d6 ddu kep thudng duge dung la mét tranzito cé hai chan phat-géc
duge ndi tit va cung cip mot dién ap & 161 ra’la 2°’mV/ OC hoac 1a dung
mot dau do ban ddn nhu loai AD 590. Dau do phu trg nay can phai co
tiép xtc nhiét véi ddu kep dé phan anh ding nhiét dé chia ddu do nay.

_ Bang thong k& dudi day chi ra dién 4p 16i ra hodc nhu vén thudng
goi 12 stic dién dong nhiét dién va dai nhiét dé su dung cua nhiing cip
nhiét dlén thudng gap nhat. :

Loai Céip nhiét - Dién 4p 16i ra (V/0C) |  Dai nhiét d¢
B trong dai 0 - 100 °C (°C)
E | Nikel (10%Y (‘hrom- ' 67,5 -200 dén + 1.000
Constantan - ' . ' ' .
J | Sat-Constantan 54,4 -200 dén + 1.200
K | Nickel (10%)/Chrom-Nickel 40,4 -200 dén + 1.300
- R | Platin/ (13%) Rhodium-Platin 7,5 -200 dén + 1.700
g | Platin/(10%) Rhodium-Platin . 7,3 -200 dén + 1.700
T Déng-Constantan 46,8 -200 dén + 400

Dién 4p 16 ra dude din chitng cho dai 0 9C den 160 °C Nhung céc
cap déu khong c6 quan hé tuyén tinh gitta dién 4p 15i ra va nhiét dé.
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Trén thuc t& ngudi ta thuong quan niém cac cap nhiét co dién ap 16 ra
tuyén tinh trong titng dai 100 d6 mét, chang han 0 - 100; 100 - 200; van
van... Do vay ta cling thay la viéc tuyén tinh hoa trong toan b dai nhiét
a6 st dung bang kj thuat mach dién tl 1a mét van dé hoan toan khong
don gian. Thuc t& cung cho thay mét giai phdp rat co hiéu qua la tuyén
tinh hoa bang phan mém cang véi mét bd vi xit 1y hodc 1a mot may tinh
PC. Céc nha san xuat cap nhiét dién cing thudng cung cap kém theo
cdc cong thic dé theo d6 ngudi sit dung ¢o thé thyc hién viéc tuyén tinh
hod.

Khi chua c6 didu kién ap dung giai phdp triét dé 1a tuyén tinh hoa
dudng déac trung cua cap nhiét bang phadn mém thi viéc tuyén tinh hod
bing phin cung van la cach dé thuc hién nhil. DE tuyén tinh hod thi
cong viéc dau tién phai lam la khuéch dai tin hiéu nhiét dién 1én, do tin
hiéu nay nhé va mdt chiéu nén thudng phai dp dung phuong phap déng
ngit dé bién tin hiéu mot chiéu thanh tin hiéu xoay chiéu, déi khi ta
con néi la ding mach khuéch dai rung. Thuc hién edng viée nay bé‘mg_
cac linh kién roi rac thugng kha phién. phuc Cach don gian nhat la si
dung linh kién da dudc ché tao dé chuyén-dung cho viéc do nhiét do
bang cap nhiét cia hiang Analog Device co tén 1a AD 584 va AD 595.

— Trong mdt vo 14 chan ¢é chita
s e s oo v s mét bd khuéch da1 dung cu dé |
- khuéch dai tin hleu nhiét
o dién, ngoai ra nhiét 46 trén vo
ADES4/ADBSS - a . A ~ .
o coa linh kién dong thoi la
. - nhiét d6 dau kep cdp nhiét
A N O Log R cing duge do. Trude khi xudt
S xudng linh kién da dudc dong
—

gen g ey %’1 SR " chinh cho cap nhiét dién Sat-
: _\ 4 Constantan (AD 594) hoac mét

Hmh 3 29 Sd 66 khon cia bd khuéch dai cip cap Nickel- c}u‘omleckel (AD
nhigtAD 594/AD595, 595) )

D6i véi cac loai cap nhiét dién khdc viée tuyén tinh hod trong vi
mach nay c6 thé thuc hién duge bing ba dién tré l3p thém d bén ngoai.
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Céach tot nhit dé néi cip nhiét dién véi vi mach 1a déu truc tiép vao vi
mach nay. '

Khi ghép néi vi mach vao mach dién thi nén chi ¥ la khéng nén
dung chan cdm, vi nhu vay c6 kha ndng tao thém ra cdc cap nhiét dién
bé sung. Vi mach nay dude chia ra hai loai v6i cdp chinh xdc khac nhau
tuong Gng véi sai s6 dinh thang cuc dai la + 1 % va + 3 %. Vé gia thanh
thi loai ré nhat cung ¢6 20 déla. Dién ap nhan duge 6 18i ra ctia vi mach
¢8 10 mV/ °C. Mt diém ddng luu ¥ khi sit dung vi mach nay 12 sy canh
bao khi ddt cap nhiét, béi vi su ¢6 nay c¢6 thé din d&n nhiing hau qua
nghiém trong, chang han khi diéu chinh nhiét d6 c6 thé d&n dén sy dét
néng lién tuc cho dén khi tit ca déu bi chdy. Dé thong bao tinh trang
dit cdap nhiét, nha san xuat da tao ra hai 16i ra +ALM va -ALM. Khi
cap nhiét dit, cac tin hiéu lay ra tir hai chan nay c6 thé bat dién vao
mach cbi bao hiéu hodc ngit mach dién nung néng, van van...

3.6.7 THIET BI GHI Y(T)

T4t ca cdc mach dién dd duge gisi thiéu tir dau dén gio thu thap céc
théng s6 qud trinh khac nhau qua bé bién déi A/D va chuyén tiép cac
gi4 tri digital dén may tinh PC. Biy gi6 con lai van dé la nguoi st dung
mudn quan sat va danh gia cdc gid tri do nhu thé nao.

Mot kha nang mb ta cic tin hiéu 1a ding thiét bi tu ghi y(t) d8 biéu dién
su bién d6i tin hidu trong mot khoang thai gian xdc dinh, cu thé 1a su
bién ddi ctia bién dd theo truc thdi gian. Mt ting dung dién hinh dung
lam thi du la mé ta nhiét dé phong trong khoang thdi gian la mot ngay.

Chucng trinh dudi day c6 tén YTSCHCOM. BAS mé ta mot loal
thiét bi tu ghi y(t) dusi dang don gian. Day 1a mét loai thiét bi do
(virtual). Bang cach suy nghi ky ludng khi 1ap trinh ta ¢6 thé trinh bay
chuong trinh mét cach thudn tién hon va md réng thém nhiing dac tinh
khac nita. Trude tién chuong trinh phai mé ta mét 161 vao va chi ra
nhitng 1énh nao trong QBasic la can thiét cho yéu ciu hién thi. Co rit
nhiéu lénh c6 tht_‘ao dung cho d6 hoa va cho phép mé ta cdc gia tri do mét
cdch c6 hidu qua. Ban doc c6 thé tim hiéu thém trong nhiéu tai liéu
tham khao. Hinh 3.29 chi ra sy trinh bay man hinh cua chudng trinh
theo su dién bién cua mdt tin hiéu.
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THIET BI TU GHI Y(t)

Y
2 v ® W

un

W ® W ®

201

1 i
I T I F T R T

3 6 9 12 15 18 21 24

—— ESC: Ngimg Gia tri do hién tai: 0.88

Hinh 3.30 Sutrinh bay cua thiét bi tu ghi y {t) trén man hinh.

Chuang trinh Luong ng co thé dude viét nhu sau:

! Program: YTSCHCOM !

Function: Chuong trinh nay diéu khién médun bié&n
A8i A/D béi su chuyfn d81 a3 do qua ¢8ng néi
tifp cla PC (xem thén hinh 3.95)va vé& cac gid tri
do trén d6 thi y(t. Thdi gian quét cé thé duogc

: chon > 0,1 s, tuy v.

Hardware: Can cé mddun bifn d8i A/D minh hoa trén
! hinh 2.5

cung véil mdt médun ¢d sd & mue 1.2



202 - DO LUONG VA PIEU KHIEN BANG MAY TiNH

DECLARE SUB lese.com (inbyte)
SCREEN 12

‘ Valence 1 2 4 8 i6 32 64 128
© (Gia tri) B0 Dl D2 D3 D4 D5 D D7
* Khéi déng su 1 0/1 x X x DAi do.

. el
¢ bié&n d8i

' Dai do 10 V 1 1 X X X 0 o 0
* DAl do 5 V 1 1 X X X 1 ¢ 0
‘' Dadi do 2 V 1 1 X X X 4] 1 0
‘' D&i do 1 V 1 1 b x X 1 1 0
* Ddi do 0,5 V 1 1 X X X 0 0 1
* bén gid tri do 0/1 1. X X X b4 X X
e i M3 giac dién 9600 baud & COM2--------~--

OPEN ‘com2: 9600,N,8,1,CS,DS* FOR RANDOM AS #1

PRINT *DAi do nao ?...
10 v {1}, 5V (2), 2V (3), LV (4), 0,5V (5)*

INPUT a
IF a=1THEN mb = 3: Umax = 10 ‘DAl de 10 V¥
IF a = 2 THEN mb = 35: Umax = 5 ‘Ddi. do 5 V
IF a = 3 THEN mb = 67: Umax = 2 ‘Dai do 2 V
IF a = 4 THEN mb = 99: Umax = 1 ~ ‘D&i do 1 V
IF a = 5 THEN mb = 131: Umax = .5 ‘Dai do 0,5 V

PRINT “Cho vdo thdi gian quét:*
PRINT “Thi dy nap vao: 0.1 = @&8i véi 0,1 giay”

PRINT “ 1.5 dsi véi 1,5 giay*
PRINT * 25 ds8i vai 25 giay*

iNPUT Scantime
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CLS

a$ = *Y (t) -WRITER”

a = LEN (a$): b = (80 - a)/ 2 - 1
LOCATE 1, b: PRINT CHRS (201);
STRINGS (a + 2, CHRS (205)); CHRS (187)
LOCATE 2, b: PRINT CHRS (186)

LOCATE 2, b + 2: PRINT a$

LOCATE 2, a + b + 2: PRINT CHR$ (186)

LOCATE 3, b: PRINT CHR$ (200);

STRINGS (a + 2, CHRS (205));  CHRS$ (188)

e e Pinh nghia cadc bi&n -----------—--

xmax = 600 . 'S8 gid tri max theo hudng x
ymax = 255 ‘Bién 4% cuyc dai tuong ung
vl = .Q2 * ymax ‘Danh cho viéc chia thang

x1 = .01 * xmax ‘nhu trén

Xneg = .1 * xmax ‘DS dai cda doan tryc &m
vyneg = .1 * ymax ‘nhu trén

e Khidng djnh hé toa @ -----------——--

WINDOWS (-xneg, =-2.3 * yneqg)-
(L.05 * xmax, 1.15 * 1.1 * ymax)

i

e - V& céc tryuc toa dd--------------~-
LINE (-xneg, 0) - (1.1 * xmax, 0)
LINE (0, -yneg) - (0, 1.1 * ymax)

FOR 1 = 1 TO 10
LINE (-x1, 1 * ymax / 10} - (x1, 1 * ymax / 10)
LINE (i * xmax / 10, -yl}) - (i * xmax / 10, yl1)
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LOCATE 26 - 2 * i, 1
PRINT USING “###.#"; umax / 10 * i
LOCATE 4, 3: PRINT *"Volr”
LOCATE 27, 11 + 7 * {i - 1)
PRINT USING “#####"; i * xmax / 10 * Thdi gian quét;
NEXT 1
LOCATE 28, 20: PRINT “Gid trji do hién thdi:”
LOCATE 28, 76: PRINT “sec.”
LOCATE 28, 1: PRINT *“ESC: Ngung lai”
e vong lap d€ doc vao gid tri do------—-----
FOR i1 = o TO xmax
cldtime = TIMER ‘oldtime = Thdi diém t
newtime = oldtime + scantime

‘newtime = t + Lhdi gian quét
flag = 0
e B4t ddu véng i&p theo thoi glan-----------
DO
curtime = TIMER ‘curtime = thdi diém hién tai
IF curtime >= newtime THEN EXIT DO
IF flag = 0 THEN
R Bit diu phép do-------————————— -
PRINT #1, CHRS (mb - 2);
PRINT #1, CHRS (mb + 2);
e Bén nhén gid tri do-----------——---
PRINT #1, CHRS (mb - 1);:
PRINT #1, CHR$ (mb + 1);

CALL lese.

com (new.value)
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LOCATE 28, 40:PRINT USING “##.##"; new.value/256* umax
new.value = new.value / 256 * ymax

LINE (i, old.value) - (i, new.value)
old.value = new.value

flag = 1

END 1IF

IF INKEYS = CHRS(27)THEN EXIT FOR
Khd nang lam ngling bang phim ESC
LOOP

NEXT 1

CLOSE 1

" END

SUB lese.com {inbyte} .

‘ Unterprogram: lese.com

1l

Function: Chuong trinh nay doc mdt byte qua glao
© dién n&i tiép. N&u nhu sy truyén bi nhidu thi mbét
dong théng bado s& nhip nhdy va chuong trinh k&t

: thuc
i =0
DO
1 = 1 + 1
‘- ---.--Khi Byte da c¢d mat loc{l) »>= 1--—--—-——-
I LCT v b > TR
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inbyte = ASC {in$)
GOTO ketthuc
END IF
A Phép thd mdi, doc vac 43 1iéu -------
LOOPVUNTIL i = 1000 tCuc dai 1la 1000 phép tha
e - Khéng nhan dugc Byte nac-----------
CLS |
PRINT “Sy truy&n 4it liéu bj nhi&u 1iiiite
PRINT
PRINT “Khéng nhdn dugce ky ty nao rrrrrye
PRINT
PRINT “Hay kifm tra lai & cdm, cdp ndi, phén

cung, ..." '

END '

ketthuc:

END SUB



4. CAC MACH DIEU KHIEN V31 BO BIEN BOI D/A 207

Chuong 4
CAC MACH DIEU KHIEN VI BO BIEN pOI D/IA

Dé diéu khién mét qud trinh do dac bang may tinh PC, dé cho trudc
moét gid tri nén co hoac 1a d€ su dung mdy tinh nhu mét bd diu khién
s6 thi ta can c6 duge kha nang xuit ra nhiing gia tri analog (tusng tu)
nhu dong dién va dién 4p vi d6 lén cu thé dude dinh trude.

Dé dat duge muc dich nay thudng 1a phai nghi ngay dén c4c bd bién
déi D/A. Tu 2P gid tri s6.(digital) c6 thé bod bién dbi D/A sé tao ra 2t dién
ap 161 ra khdc nhau; cde dién dp nay dudge 14y ra tit mot diéh 4p s0 sanh
xac dinh. Ngudn dién 4p so sdnh c6 thé tim thdy hoac chinh 6 bén trong -
bo bién d6i D/A hodc co thé tit mot ngudn dién dp so sdnh bén ngoai. Bé
bién d6i D/A c6 thé cho cac 161 ra la ngudn dong hodc ngudn dién 4p.

Do phan gidi dude chi ra nhu 14 d6 réng cta gid tri sé dude bién déi.
Vi thé, mét bd bién d6i D/A n bit c6 thé tao ra 21 gid tri 16i ra khac
nhau. '

Khi ta chon dai diéu chinh cé d6 rong 10 V nhu thudng thiy trong
céng nghiép, thi sé cé nhiing budc nhdy dién 4p nhé nhat nhu sau:

n D6 phan giai Dién 4p nho nhat

8 | - 1/256 39,1 mV
10 1/1.024 39,1 mV
12 1/4.096 39,1 mV

16 1/65.536 39,1 mV
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4.1 CACH HOAT BONG cUA BO BIEN pOI D/IA

Phudng phap bién d6i dude diung rong ridi nhit & cdc bo bién déi
D/A 1a sit dung mét mang céc dién trd R - 2R (xem hinh 4.1). Sy sdp xép
kha dac biét cua cac dién trd da mang lai nhiing wu diém néi bét so vai |
cdc phuong phéap khéc. Phin chinh ctia mang cdc dién tré c6 thé xem
nhu 12 mét bé chia dién 4p. Bo chia nay cé dac tinh 1a mbi diém mit
dugc ddu tai bang mot dién tré R. Nho vay ma d mdi diém nit dong dién
di qua duoc chia theo ty 18 1:1 va dé1 véi bit cao nhat dong di qua dién
tré dude tinh bang biéu thc:

I=Us/2R

Con qua dién trd tiép theo sé bang: 1= Upp/2R. 0,5; van van...

o
a
L]
Su dd tuony duong
Uref
A Tox AFB
R
ouTY.
—
256: R .
== LT
=3, 2858

Hinh 4.1 Céch dau dién trd R-2R J bd bién déi D/A.
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Mbét bo chuyén mach qua la: sé xae dinh liéu dong dién sé di xudng
mass hay la di qua diém ldy téng ctua mach. Muc High dat 6 chuyén
mach sao cho dong dién di qua diém lay tong va do vay dong gop mot
phéan viao dong dién tong cong.

Dong dién téng ¢ong 6 16i ra OUT1 sau dé dude tinh theo biéu thiec:
1=U,s.n/256R |

O day n la gid tri cua byte dii lidu (ké sat 16i ra). Khi ta néi chan ra
OUT 1 vdi 161 vao khong dao cua mot bd khuéeh dai thudt toan co dién
tré R duge ddu nhu dién trg phan hoi thi dién ap 16 ra duge tinh nhu
sau:

Ua :—I.R=-Uref.n .'"256

Trong cac bo bién d6i A/D chuyén dung thi dién trd phan héi duge
tich hgp ngay 6 trén chip cua vi mach. Nguge lai, chi trong méot s6 it bd
bién doi A/D bé khuéch dai thuat toan duge ciing tich hop trén chip nn
sau do phai ldp rap thém & bén ngoai. Trén hinh 4.1 ciing dong thoi

minh hoa su phan bd linh kién trén mach tich hop.

Trong mach dién nay , gid tri tuyét déi cua dién tré R la khéng
quan trong, va gia tri cuia R ¢6 thé dao déng trong khoang rong. Khi chu
¥ téi d6 chinh xdc clia qua trinh bign d6i thi ta thay chi cé viée tao cap
cua cac dién tré dong mot val tréo quyét dinh. Ngav nay, vdi trinh dé
phat trién clia ebng nghéd cao thi yéu cdu nay co thé dude thuce hién véi

mét d6 chinh xac rat cao.

4.2 BO BIEN DOI D/A 8 BIT AD 7524

@ sv...15v
ADTBZ 4
AOTS24 Voo
auts (O} e 18 B rrmm ] 30
outz (] 2 15 FEF e 01 " v GP
an (113 14 1 voo ———t O2 L)
o7 4 12 [ i —s—q 03 L
o8 g s 12 {7 ica SO ) oPOT 3
05 F__‘ s i [] oo —r— 05 otz +
pa 17 10 7] b1 —— Dg Q... ~REF(255/256)
a}e vFloe —Aor 1es '
—1 R D G
]

Hinh 4.2 B& tri chan va so d& mach cta b bign ddi D/A AD 7524,
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Bo bién d6i AD 7524 lam viéc theo nguyén tdc vira duge trinh bay.
Dién trd R cha mang dién trd ¢é 10 kQ. Hinh 4.2 chi ra su sdp xép chan
va mdt mach dién dién hinh ctia bd bién déi.

Cac 16i ra OUT 1.va OUT 2 1a céc diém chung cha dong dién. Dong
tiéu thu cia vi mach AD 7524 nam trong khodng ctia nhiing linh kién
ché tao theo cong nghé CMOS, cu thé 1a chi ¢6 1 mA khi dién 4p ngudn
la + 5 V. Dién 4p nguén & chan ra VDD c6 th8 dude Iya chon trong
khoang 5 V dén 15 V. T4t ca cdc 161 vao déu tudng thich TTL. Céc chan
ra CS (Chip Select) va WR (Write) khi ghi vao mdt byte dit lidu can phai

~¢6 mitc Low. Sau d6, chan WR chuyén trd lai mitc High va byte dit liéu
dudc luu trit lai trong bo bién déi D/A. Khi st dung vi mach AD 7524
 thi didu déc biét ddng quan tam la & chan Uggp (dién 4p so sanh) ¢6 thé
“¢ho phép d4u vao ca dién dp dudng cling nhu di¢n d4p d&m. Tham chi dién
_ 4p nay ciing c6 thé 1a mot dién dp xoay chifu, ¢b bién d9 thay ddi trong
_ pham vi mét gi4 tri-gi6i han.

4.3 BO BIEN BO! DIA 8 BIT ZN 426

Bo bién 461 D/A c6 tén ZN 426 la mét linh kién khé dat tién va co
mét ngudn dién 4p so sdnh bén trong vdi gid tri 2,55 V. Vi mach nay
hoat déng ciing theo phudng-phap mang dién trd, nhung véi 16i vao va |
16i ra c6 thé hodn d6i cho nhau. Tt hinh 4.1 suy ra la chan ra OUT 1
cua vi mach ZN 426 duge néi véi 16i vao dién dp so sdnh, chdn ra Uref
tuong {ng véi 16i ra analog (tudng tu). Theo cach nay, ting khuéch dai
dam nhan viéc 14y téng. Nhuge didm ctia phuong phéap nay la su chiu tai
khong déng déu cia dién ap so sanh vi c6 miic dién dp cao ¢ chd chuyén
mach.

—
b...2.55¢

’ . Ting budc 10 mV

i

Hinh 4.3 B tri chan va so d8 mach cla b bign ddi DIA ZN 426.
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Y

Hinh 4.3 chi ra su sap x&p chan ra va mach dién su duhg vi mach
ZN 426 '

Khdc vai vi mach AD 7524, dién dp so sdnh bén ngoai chi duge
nhan gia tri dudng nam trong khoang 0 va 13 V. Ngoai ra cac 161 vao
diéu khién phu nhu CS va WR dé néi voi hé théng bus hoan toan khong
thay ¢6. Viée lua chon vi mach ZN 426 cho nhiing ling dung don gian la
hoan toan diung dan.

Phuong phap hoan déi 161 vao va 16i ra ciing c6 thé duge sit dung
cho vi mach AD 7524,

Duti day 1a cdc thoéng s6 ca vi mach ZN 426

O Tuong thich véi TTL va CMOS 5 V.

0 Nguén nuéi don gian + 5 V.

O Chi can ddu thém dién tré va tu dién phu.
O Dong tiéu thu (max): 9 mA.

4.4 BO BIEN DOI D/A 12 BIT AD 7545

Hinh vé duti day chi ra cdch b6 tri chan ra cta vi mach bién déi
D/A AD 7545

() v, .15V
ADTHAS
ADT5AS : kel voo

——
]t 20 [] peu Ay
i ——d 02 weF b— 1oV, oy
1z 1 5] wer :
o123 - w[]weo —r—e
v ]+ 17 [ i A e
mo []5 1% 1c9 — g: e
oe [} . 18 bo *
I wmn
e 71 Ml o7
or C]s 1 oe ———:: >0
os ]9 12902 |
mEm 1 [T] o4 ::] ﬁﬁ{i 1c8
-—{ .

Hinh 4.4 B tri chan va so d6 mach clia b bién d8i D/A AD 7545,

Cach lam viée cia vi mach AD 7545 hoan toan giéng nhu & b bién
d6i D/A’AD 7624 da mo'ta 6 muc 4.2. Su khac nhau duy nhét 1a 6 chd s6
cdc bit dit lidu da dude md rong. V6i 12 bit ta lubn co thé thist 1ap 4095
bac dién dp, trong khi 6 bd bién d6i 8 bit chi c6 thé dat 255 bac. Céc
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duotng dan dit iéu truy nhap truc tiép téi linh kién. Nhin vao su sap xép
céc chén ra, ta thay la bd bién déi D/A ¢6 hai chan néi mass: mot mass
cho mach analog (AGND) va mdt mass cho mach digital (DGND). Dac
diém nay can dude chd ¥ t6i khi tién hanh thiét k& mach in.

Khi ta muén xu 1y cdc dién ap trong dai milivon (mV) thi viéc tiép
mass (n6l v6l vo mdy, d61 khi la su né1 dat) mét cach thian trong la
khéng can thiét. Déi véi qua trinh bién déi D/A thi dién ap so sanh la
AGND.

Cac chan ra AGND va DGND can pha1 duge néi chung lai chi d mét
diém ctia mach dién. Ché thich hdp nhat la néi truc tiép vao ngudn
nuéi Trong truong hop 1y tudng ta ditng mdt ngudn nudi riéng cho phan

digital va mdt ngudn nudi cach ly khac cho phan analog.
Dudéi day la cde théng s6 ky thudt cua vi mach AD 7545:
O Do phan giai 12 bit.

O Dién ap ngudn nudi: + 5 Vdén 15 V.

O Dong tiéu thu (max): 2 mA.

O Dién trd 181 vao d Vipr : 11 kQ (tidu chuan).
Q Thoi gian bién d6i: 2 ps.

Q Giacd 10 USD (nam 1996).

4.5 NHUNG UNG DUNG CUA BO BIEN BOI D/A
4.5.1 MOPUN BIEN DGI D/A 12 BIT

( chuong 1, ching toi da gisi thiéu cac mach dién ctia nhidu médun
co 53 ¢6 8 161 vao va 161 ra TTL c6 thé dau vao ca giao dién ndl tidp cing
nhu vao giao dién song song. Dé didu khién mét be bign 48 D/A 12 bit
mddun co s6 con thidu 4 duong dan 16i ra. Bang viée sit dung vi mach
8243 ma ta da tim hiéu ky 6 mue 2.4 van dé nay hoan toan dude giai
quyét. Bay gio c6 16 16i ra TTL cé thé dugde st dung nhu dusi day. 12
dudng dén 161 ra dan tryc tiép dén cac dudng dan di lidu caa bo bign doi
D/A. Mét 161 ra diéu khién 16i vao WR, ma qua 18i vao nay bd bién déi
D/A lwu trit cde dit lidu dang ding xép hang. Mudn thé cin ¢6 mot mic
- Low 6 chan ra nay.
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Dién ap so sanh duge dan dén chan ra V,.r qua mét ting lap lai
dién 4p. O nguén dién 4p so sanh trén hinh 4.5 vi mach 6n dp ¢6 do
chinh xdc cao LT 1009-2,5 V da dudc lua chon (d6 chinh xac dat dén 0,2
%). Dién ap 161 ra cGa bd bidn ddi D/A dude tao nén qua mét bd khudeh
dai thuit toan lam viéc nhu mdt bd khuéch dai dao. Mudn thé can ¢6
mét nguén nudi véi dién 4p 4m lay tit phia vi mach ICL 7660. Khi diéu
khién cdc médun cé b bign déi D/A cén phai chid ¥ rang trude hét phai
dat chan WR 1én muc High. Sau d6 12 bit c6 thé duge dat qua cac cong
4,5 va 6 vao bd bién d6i D/A. Bang mét xung nhon Low & chan WR céc
dii liéu trong bd bién doi AD 7545 dude luu trit va giit dién ap 16i ra 8
miuc tudng ung. Khi chan ra WR thuong xuyén dudc git 6 mac Low, thi
sé xuat hién cac budc nhay dién ap 6 16i ra cia bdé khuéch dai khi ghi
cdc dii liéu vao. Vi thé cac céng 4, 5 va 6 khéng thé dude ghi mét cach
déng thoi.

1/2
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8243 ATBAS j
2
pd and I > 00 VoD
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Hinh 4.5 S¢ d& mach cla mddun biér dai D/A 12 bit.
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4.5.2 BO PHAT COI BAO HIEU DIEU KHIEN BANG MAY VI TINH

Trén hinh 4.6 chi ra mét bd phat cdi bao hidu don gian c6 thé diéu
khién dude tit may tinh PC.

) sv
A2 W TAHEADAS
vee c1
:o o0 I
=10 ot
.._}—-11— D2 VREF @E‘ Voo [ )
(etepmerroen 12 N
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_[E___ 2] COPIN
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Hinh 4.6 B phat coi bao hidu didu khién bing may vi tinh,

" Phan chinh ctia mach dién nay bén canh bé bién déi D/A 1a mot
linh kién PLL c6 tén 74HC4046. Vi mach nay da dude st dung 6 bé téng
hop tan s duge trinh bay trong muc 2.6.4.13. Phan quan trong nhit cua
vi mach nay la mét b so pha va mét bo dao déng duge diéu khién bang

~ dién 4p (VCO, viét tat tir Voltage Controlled Oscillator). B VCO ¢¢ 18 1a
linh kién ¢6 tinh van nang nhét va thude vao loai dat tién nhat trén thi
truong linh kién. N6 tao ra mot dién 4p c6 dang vuéng goc ro nét nhat
va ¢6 thé tinh chinh qua mét dién ap mét chiéu trong mét dai rcf)ng.'

Trong bd phét coi bao hidu diéu khién bang may tinh PC chi ¢6 linh
kién VCO la dang quan tdm nhat. Tan s8 dao déng dude xdc dinh bdi
mét tu dién d4u giita chan 6 va chan 7, qua mot dién trd (co gia tri nhd
nhat cho phép la 10 kQ) ti chan 11 xudng mass va dién ap & chan 9.
Dién dp duge cho trude tit mdy tinh PC qua bé bién d6i D/A ZN 426 va
c6 thé chdp nhan mét tién trinh nao d6. Phu hop véi cac tién trinh d6 ta
¢6 thé dat téi cdc hidu tng tiéng dong rit khac nhau.

Dién ap 16i ra cha bd bién d6i D/A duge khuéch dai 1én 2 1dn. B
khuéch dai thuat todn AD 820 ¢é tinh chat dac bist 1a dién ap 16i ra ¢b
thé dat d&n 0 V va dén dién dp ngudn nudi dudng. Céc thong s8 ky
thuét khac ban doc c6 thé tim th&y trong phu luc 1 § cudi sdch.
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Tin hiéu vudng goc tit by VCO duge dua dén mét tranzito 48 didu
khién tai ctia né 12 mot loa. Dién trd 100 © c6 thé dugc thay th€ bang
mét chiét ap tinh chinh va nhd thé c6 thé dat am lugng cho b ph&t cbl-.
b4o hiéu nﬁy

4.5.3 BO NGUON LAP TRINH PUGQC. 7
Gén day céc bd ngudn nudi dién ap thdp da duge thay thé dén hoge
ldp dit m6i bing nhiing b ngudn c6 thé 1ap trinh duge. Gia tri cha dign .
4p (hodc ca dong dién) dugc dit mot cach gidn tiép qua nhitng phim
nhin dé c6 duge nhitng gid tri rat chinh xde. Ciing c6 loai c6 thé ghép -
néi v6i may tinh PC @& tir d6 c6 thé dat gia tri dién ap. Ta co. t.hé tim -
hiéu cac mach dién loai nay qua thi du sau day. :
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Hinh 4.7 So {48 mach clia bd ngudn 1ap trinh duge.
£

Mot bo bién déi D/A 6 thé duge ghép néi véi vi mach én dp loai LM -
723 dé tao nén mdt bd ngudn nudi. Sau d6 dién 4p 16i ra da n dinh lai
c6 thé duge thiét 1ap mot cach rdt thuan l¢i tit may tinh PC. Va ngay ca
dién bién theo thoi gian cta dién 4p duge lap trinh trudc ciing ¢6 thé |
duge thyc hién theo cach nay Hinh 4.7 chi ra mach dién cia mot nguon
nudi nhu vay.
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Trong mach nay ciing st dung vi mach ZN 426 nhu 1a mét b6 bién
déi D/A. Bang dién ap so sanh bén trong, dién ap 161 ra 6 chan 4 ¢6 thé
dat dudc trong pham vi gitta ¢ va 2,55 V. Bo lap lai dién 4p LM 358 néi
véi 161 ra analog va dan tin hiéu dén chan 5 cua bd én ap LM 723. Vi
mach nay chuyvén dung dé lap rap cac bo nguén v& bén trong co chiia tat
ca cdc linh kién cin thiét. Dién dp cho phép cuc dai & chin Va4 so véi
~dién ap V- ¢5 42 V. Chi dan nay rat quan trong, néu nhu ta muén 6n
dinh dién ap ra dén 25 V. V6i mét bién 4p co dién ap thi cip la 25 V, ta
nhan dude 6 bd chinh luu trong ché doé khong tai mot dién dp mdt chiéu
6V 2 x 25V =235V. Cach uée tinh nay thudng duge thuc hién khi
thiét ké& cdc bd nguon.

Vi mach 4n dp LM 723 ¢6 chita mot bd khuéch dai vi phén voi cdc
i6i vao khong ddao (NONINV INPUT) va dao (INV INPUT). Vi mach
diéu chinh dién dp 16i ra V¢ sao cho gid tri dién 4p 6 hai 16i vao cta
tang khuéch dai vi phan cé cung gia tri (dién ap 161 vao bang 0). Do ty
s6 gia tri dién tré R1/ R2 = 9 : 1 nén dién dp 16i ra ¢ chan 3 ding bang
10 1an dién ap 6 chan 5. Theo cach nay ta dat duge gia tri dién dp & 161
ra {chan 3} cua bd ngudén nam trong khoang 0 dén 25,5 V.

Mot bit tuong @ng véi mot su thay ¢6i dién dp ¢d 100 mV. Tranzito
TTP 102 hoat dong theo nguyén tdc Darlington c¢6 nhiém vu khuéch dai
dong 161 ra cua vi mach LM 723. Dién trd RSC xac dinh dong dién cuc
dai cho phép, ¢ thé 1dy ra tir bé ngudn nay. Khi cé mét sut ap ¢ 0,7 V
trén dién Lré nay thi mach bao vé chéng qua dién 4p ¢ bén trong hoat
déng va dong tiéu thu lap tic bi han ¢hé& lai. Trong cach 14p rap mach
cing nén chi y la chan 7 cta vi mach LM 723 ¢6 tén V- dude néi véi
nguén dién ap am - 5 V, va do vy ma dién ap 16i ra 6 thé dat dude gia
tri 0 V . Néu ta bo &i Vilmach ICL 7660 va dat chan ra V- truc tiép
xubng mass (0 V) thi dién ap 161 ra bat dau dat dudc tu 2 V.

454 NGUON DONG LAP TRINH DUGC

Céc ngudn dong cin bao dam cung cdp cho mét mach tiéu thu mot
dong dién ddc liap véi dién ap dat 1én mach tiéu thu. Trong muc 3.6.3
nguyén tac nay da dude st dung dé do dién trd. Hinh 4.8 chi ra mét
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mach dién trong do dong dién khéng déi co thé dude thist lap qua dién
ap 161 ra ctia mot bd bién déi D/A.

he
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Hink 4.8 So dé mach cla b& ngudn déng lap trinh dugc.
Mach dién nay hoat dong nhu thé nio ?

O 16i vao khong dao ctia bé khuéch dai thuét toan thit nhat co dat
dién dp 16i ra Upyog clia bo bién d6i D/A. Dién dp nay dong nhdt voi dién
ap 6 161 vao dao va tuong tng véi sut 4p trén dién 6 10 kQ & chan ra S
(cuc ngudn) cta tranzito BS 170. Do & cue mang D cling c6 dau mot dién
tré c6 cing gia tri nén sut dién 4p d day ciing diing bang Uprog bDiéu
nay cé nghia la dién 4p trén dién tré R . can phai tuong tng dung véi
gia tri nay. Ca hai bo khuéch dai thuét todn cung véi tranzito BS 170
thuc hién nhiém vu chuyén ché dién ap Uprog gilia 161 ra ctia b bién déi
D/A véi mass sao cho ¢ trén dién trd R, ta nhan lai dang dién 4p
Uprog- Piéu d6 sé cho phép ¢6 duge mét dong dién c6 gid tri khong doi di
qua tranzito BS 250 (xem trén hinh 4.8).

Hai di6t trong mach ¢6 ¥ nghia dac biét va dong vai trdé quan trong
déi vai chitc nang cia mach. Dién 4p 16i ra chia bé bién déi D/A ¢o 40
mV. Diéu nay c6 nghia la ¢ 161 vao khong dao cta tang khuéch dai thuat
todn thit hai ¢6 mét dién dp bang: 5 V - 2 x Ugist - 40 mV = 3,6 V duge
thiét lap. Day van chua phai la diéu khéng binh thuong. Nhung khéng
¢6 cac diot thi dién dp nay sé& ¢6 gid tri ding bang 4,96 V, va gia tri nay
nam ngoai vung 161 vao cua tang khuéch dai thuit toan.
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45.5 BO DAT PO KHUECH PAI LAP TRINH DUQC

Hinh 4.9 dusi day chi ra mét ing dung d4ng quan tam ctia bj bién
d6j D/A dude ché tao bang cong nghé CMOS va c6 tén la AD 7524,
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Hinh 4.9 Bd dat dd khuéch dai 1ap trinh dugc.

Trong ing dung nay, cac gia tri khdc nhau ctia hé s6 khuéch dai cb
thé duge thist 1ap qua b bién déi D/A AD 7524. Viée ldp rap néi bd bién
d6i D/A la khong binh thudng, béi vi dién ap 161 vao dude din dén chan
ra RFB. Xem xét trén hinh vé ta dé dang thay dudc cdch hoat déng cua
mach. Mach dién tuong Ung vé6i mot tAng khuéch dai dao, trong d6 gid
tri cta dién trd phan héi R1 c6 dé dat dude qua bd bién déi D/A. Dién trd
16i vao tudng Ung véi gid tri cla dién tré R, ma d bd bién d6i D/A AD
7524 gia tri nay cd 10 kQ.

Cong thitc dé tinh toan hé s& khuéch dai c6 dang

v=1.-256/n
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trong d6 n la gi4 tri cua cdc byte dit liéu d vi mach AD 7524 va nam gidta
0 va 255. Khi ta dat dd khuéch dai 1&n hét ¢d (n = 0) thi hé s6 khuéch
dai 16n nhat c6 thé dat duoc 1a v = 256. Gi4 tri nho nhat c6 thé dat duge
la v =256/255=1,0039.

4.5.6 MACH TICH PHAN LAP TRINH DUGC

Mst tng dung khdc trong d6 bd bién d6i D/A loai CMOS dude su
dung nhu mét dién trd co gia tri dat dude sé duge trinh bay duéi day.

Trong tng dung nay bd bién déi D/A dude ghép néi véi mot bo
khuéch dai thudt toan va déng vai trd nhu mét dién trd trong mach tich
phan (so sanh véi hinh 4.10).

Trén mach phan héi cua khuéch dai thuat todn 1a mot tu dién, tu
nay dugc nap véi dong dién I = U, / R1. Qua bd dién tré R1 dat dude
thanh 255 bac. Chan ra RFB ¢ vi mach AD 7524 § day giit nguyén
khéng dudc ding dén.

‘ Mach dién: Sa d5 tuong duong
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ADTEM
o Blwe  wo
—it
Uetn l _.,_l_:_ E -;:n ﬁ | I.I-In? ) "_c
e —iim "
o I — Ty |
* i e ourz 3 :
o, . 2as  ——1] : 'aa m ny=£08-0 e L“’
iy oo 3 L J L) ‘Iﬂ
——-'I——- AT L
[Ny, N WY
- !
™

.[ s
Hinh 4.10 Mach tich phan 13p trinh dugc. -

T4t nhién mach nay ciing c6 mot nhuge diém 12 gia tri chinh x4c
ctia dién tré R1 chi c6 thé bist dude bang k¥ thuat do, con tir tai liéu ky
thuat chi c6 thé nhan dudc gia tri gin ding. Nhung ta ciing phai th&y ro
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14 trong mang dién tré R - 2R ddi véi qua trinh bién déi D/A, do6 khong
chinh xac cua dién trd R khéng c6 ¥ nghia, ma chi ¢6 ty s6 2R trén R can
phai c6 gia tri diing bang 2. Ngoai ra, mach trong hinh 4.10 ¢6 thé dugc
st dung rét thich hdp trong cdc mach loc. Qua do ta c6 thé thay déi tan
sé& gidi han cia mét bd loe tich cuc. Chang han nhu trong mach tao tiéng
day dan ghita 6 hinh 3.27 thi tan s6 cong hudng cta dai théng ¢6 thé dat
duge ti mdy tinh PC. Sau day dién tré R2 can phai dude thay thé bang
bo bién déi A/D.

45.7 BO TAO HAM LAP TRINH DUGUC
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Hinh 4.11 B tao ham lap trinh dugc.

Trén hinh 4.11 14 s¢ d6 dién cta bd tao ham (function generatof)
véi hai loai dién 4p 161 ra: thi nhat 14 tin hidu vuéng goc con thit hai ia
tin hiéu hinh tam gidc. T4n s& clia cac tin hidu nay cé thé dat duge bang
bo bién d6i D/A AD 7524. Ung dung nay c6 nét khéng binh thudng.
Trudc hét ta can hidu rd xem tan 88 cta tin hidu 16i ra c6 thé duge thiét
lap bang mét bo bién ddi D/A nhu thé nio. Cau tra 16i da gin nhu cé
dugce, khi ta xem xét k¥ so d6 trén hinh 4.10. Mach tich phan duge mé ta
& d6 c6 mot ¥ nghia déc biét déi véi b6 tao ham 14p trinh duge. Bo bién
déi A/D hoat déng nhu mot dién trd dat duge va dude nap dién gua tu
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dién C. Bai vi 181 ra OUT 1 ¢c6 mét dién 4p gin nhu dién thé mass nén
dién 4p 161 ra Uy phtt hgp ding véi dién ap trén tu dién nhuny VGl
da bi thay doéi.

Tin hiéu dién 4p hinh tam gidc dugde truyén dén bo khuéch dai
thuat Lodn thd hai, 6 day bd khuéch dai nay hoat déng nhu mdt bd so
sanh dién ap. Khi dién 4p dat dén gia tri dién 4p ngudng cua bd so sanh
dién ap thi {in hiéu 181 ra ctia ao 1at ti gid iri cue dai vira xuat hién

sang mot gid tri cuc tri khace nhung véi ddu nguge lai.

Su dao chiéu cua dién 4p dan dén modt hau qua la dién ap 161 vao
U, er cing dao chiéu. Tu dién C sau d6 duge nap véi ddu da duge dat
nguge lai. Mot dién 4p hinh tam gidc xudt hién. con & 161 ra cua bo
khuéch dai thuat toan, ma dang lam viéc nhu b6 so sanh dién ap, ta
nhan duge mot dién 4p 161 ra ¢é dang vuong goc. Trong mach dién nay,
b6 bién déi /A didu khién dong mét chiéu (kbong déi) nap cho tu dién
C. Gia tri ctia cdc byte dit liéu gan k& cang 16n thi déng dién nap nay
cling cang 1én. Do do6 tan sd cua hai tin hiéu dién 4p 4 161 ra cung cang
lon.

Khi lga chon khuéch dai thuat todn nén chu ¢ 1a téc d6 tang dién
ap (slew rate) cia vi mach ¢6 mdt vai tro rat quan trong. Véi mét gid tri
1 V/us thi thai gian can thist dé tang tit - 10 V 1én + 10 V chi co 20
micrd giay. -

158 MODUN DE VE DUONG DAC TRUNG

Trén hinh 4.12 chi ra mach dién ctua mot may do c¢6 kha niang vé
cde duong dac trung (ho ddc tuyén) kbhi su dung cung v8i modun cd 50 da
trinh bay ¢ chuong 1. Chang han ta muén dung dé do dusng dac trung
Von-Ampe cua mét ditt. Khi d6 ta sé phai dat 1én diét nhiing dién 4ap
khéc nhau va do dong dién tuong tng qua diét. Chac chan la mot s6 ban
doc da ting lam bai thuc tAp nay trong gid hoc vé linh kién ban dan.
Khi ghi lai cac gia tri dong dién va dién ap tuong tng ta c6 thé vé ra
dudng dac trung Von-Ampe. Biang mack. dién duge gisi thiéu dudi day
thi t4t ca cac cong viée néu trén cé thé tién hanh trén mdy tinh PC.
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Hinh 4.12 So dé mach clia mddun dé vé dudng dic trung.

Qua giao dién ctia modun cd sé 8 bit sé ddt dén bd bién déi D/A ZN
426. Dién ap 16i ra tw 0... 2,55 V di qua vi mach LM 358 dugc khuéch
dai lén hai l4n va nhd vay dién ap 16i ra c6 thé @it dude trong dai tu 0
dén 5,1 V timg bude mét, mbi bydc 20 mV. DE do mét dién 4p ta st dung
vi mach bién d6i A/D cé tén ADC 0804 da dudec mé ta mét cdch kh4 day
da trong muc 3.2. Tam duong ddn dit lidu cha bd bign ddi A/D duge dan
dén 6 cdm 32 chan dé sau ddy co thé dude doc tir may tinh PC qua mot
médun co sé. Cit méi 14n mdy tinh PC giti mjt byte dit lidu dé dua ra
mot gid trjr dign 4p thi tin higu' DR (Data Received) chuyén sang miic
High. Tin hiéu DR di d&n mét.mach trigger, mach nay bién ddi suon
Low - High cta xung 18i vao thanh moét, xung nhon am. Xung nay khdi
ddng qua trinh bién ddi A/D. Khi két qua cha sy bién déi duge khang
dinh thi chan ra /INTR chuyén trong thdi gian ngan sang Low. Khi ma
mdt médun co 53 dé néi véi giao dién néi tiép dude st dung thi xung
Low nay c¢6 thé dude st dung dé gui di cde dit liéu t6i may tinh PC. Tin
hiéu tirt INTR dai dén chan /TBRL cua bd UART (so sanh vi muc 1.2),



4. CAC MACH DIEU KHIEN VGI BO BIEN BOI D/A 23

Diéu d6 c6 nghia 13, véi méi byte dit liédu ma m4y tinh PC guti, méy tinh
sé nhan dugc trd lai mdt byte tra 13i c6 chita két qua cta qua trinh bién
6 A/D.

Néu nhu danh théi gian suy nghi hon ti chiit ta c6 thé tao ra nhiing
ban mach (card) ghép néi, tuy phiic tap hon, nhung c6 thé vé ra cac ho
dudng dac trung cha linh kién ban dan khéng thua kém gi cdc may do
chuyén dung.
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Chuong 5

SU GHEP NOI BUS 3 CONG RS 232

5.1 PHAN CUNG

Trong cac chuong 2, 3 va 4 da gi6i thidu mét s6 mach dién ¢6 thé
dem ghép néi cung voi cae médun co sé da trinh bay 6 chuong 1 vao giao
dién RS 232 hoic 14 vao giao dién mdy in cua may tinh PC. Nho vay ma
ngudi st dung ¢ thé thuc hién nhitng phép do khde nhau ma khéng cén

phai mo may tinh ra.

Cach ghép nél trén day <6 mét nhuge diém la luon ludn chi cé mét
modun dude su dung cho mét giao dién. Nhung trong nhiéu trudng hop
ta lai muédn trao déi mot cach dong thoi véi nhidu moédun ghép néi khac
nhau. dé réi theo cach nay ¢6 thé xay dung 18n mét hé théng do 1
nhiing médun riéng biét. Hé thong ¢6 duge kha nang nay duge goi la hé
théng bus. Ranh cam cua may tinh cling tao nén mot he théng bus nhu

vay, va bod xii 17 ¢6 thé truy nhép 1én nhiéu card mé réng duge cam vao.

Mot "bus” dién hinh co chia cae dusng dan di liéu ma qua d6 cac
thanh vién tham du dude ddu néi vao sé trao déi dat liéu véi nhau. Dé
lua chon cac thanh vién tham du da ¢6 cac dusng dan dia chi duge dac
trung nhu la bus dia chi. Ngoai ra con ¢6 nhing tin hiéu diéu khién bo
sung dé khang dinh hudng du liéu va dé déng bo qua trinh truyén.
Chung dudc goi chung la bus diéu khién. Hinh 5.1 chi ra so d6 mach
dién cta giao dién bus d6i v6i cing néi tiép cia mot may tinh PC.

Mach dién nay lam viée nhu thé nao ?

Khi ta so sanh mach dién nay vdi médun co s trén hinh 1.14 thi sé
thay ¢t nhiéu diém chung. Phin chinh cua mach dién la mét bo UART
CDP 6402. N6 nhan céac du liéu duge gui nol tiép cua may tinh PC va
sap xép cac byte dit lidu ¢ cée duong dan DOOUT - D70QUT theo cach
song song. Qua do no gui cac dir liéu xép ké sat, song song ¢ DOIN -
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D7IN sau mdt xung Low 6 chan TBRL téi mday tinh PC theo cach néi
tiép. Bo 74HC40460 cb 4 téc d6 truyén khdc nhau, va c6 thé lya chon
moét tée do trong s6 d6 nhd mét cdu néi (Jumper). Nhung khi xem xét ky
hai mach ta ciing thiy c¢6 nhitng diém khdc nhau quan trong. O giao
dién bus, cdc dudng dan dit lidu dude chuyén mach song song va do vay
mod ta bus dit liéu theo hai huéng. Ta goi 1a theo hai hudng bdi vi qua
céc dudng dan nay dit lidu duge giti va doc. D& thé hign dude dac tinh
hai huéng thi khi truy nhéap doc, cac dudng ddn DxOUT & bd UART can
phai dudc chuyén mach sang trang théi dién tré cao, bing khong sé
xudt hién nguy ¢o 12 cac dit liéu 161 ra ca bé UART sé dung d6 vdi cdc
dit liéu ma mot thanh vién gui téi. Nham mue dich nay, 16i vao RRD
(chan 4) sé chuyén sang High trong chu trinh doc vao.
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Hinh 5.1 So d8 mach cta b ghép ndl bus & c8ng RS 232 clia may tinh PC.

Thé con vi mach 74HC573 dung dé 1am gi ?
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Nhu truée day da giai thich, phan c¢o ban tao nén mot hé théng bus
la bus dia chi. Qua cac dudng dan dia chi, mot thanh vién can trao déi
sé dudc lua chon. Bdi vi bdo CDP 6402 chi ¢6 8 duong dan 181 ra nén mot
chu trinh ghi, nghia 1a mét chu trinh ma trong dé cdc dit lidu va dia chi
duoc gui, sé phai phan chia thanh hai giai doan. Tru6c hét may tinh PC
gui cac dia chi ctia thanh vién cin trao d6i. Cac dia chi dude luu trit
trong vi mach 74HC573 va ding 6 cdc 16i ra Q dé khi can thi dang dén.
Sau day cdc dit liéu duge gui qua bus dit Liéu. Liéu mét byte du liéu da
tdi bd CDP 6402 ¢6 chia mdt dia chi hay la cdc dit liéu, viée nay do linh
kién GAL 16V8 loc lua. N6 s& diéu khién chan 11 chia vi mach 74HC573.
Khi chin nay nam ¢ miic High thi vi mach 74HC573 sé luu trit cac byte
dit lidu xép ké sat nhu la dia chi. G mic Low, céc 16i ra Q duy tri trang
thai logic clia no, va ciing ca khi céc 18i vao D thay déi mitc ctia n6. Tix 8
bit 6 thé, sé chi ¢6 bay duoe sit dung dé tao nén dia chi. Bit co gi4 tri
cao nhat (R/W) dung dé phén biét xem liéu mét chu trinh doc hay la ghi
dang xay ra (so sdnh véi hinh 5.2). Khi R/'W = 1 céc dit lidu ¢ thé dude
gui, con R/W = 0 bdo hiéu mét chu trinh ghi.

Ving diachi A9 A8 A7 A6 A5 A4 A3 A2 Al A0
Toan bo: X 1 0 0 X X X X X X
100(Hex).. O 1 0 O O O O O 0 O
13FHex).. O 1 0 0 1 1 1 1 1 1
300 (Hex)... 1 1 0 0 0 0 0 0 0 %U<
33F(Hex).. t 1 © o0 1 1t 1 1 1 1

Bus dia chi 6 6 cAm K2 va K3 quyét dinh quyén st dung 10 dudng
dan dia chi. Trong d6 A6 va A7 dugc dat lén dat con A8 1én + 5 V.
Dudng din dia chi A9 14y ra 16i ra 7Q caa vi mach 74HC573. Thoat
nhin thi sy sdp xép nay c¢6 thé khong dem lai ¥ nghia gi. Nhung ta cdn
chu ¥ 14 bus dia chi da duge lua chon sao cho hé théng bus cua rdnh
'cam PC sé dat dudc tinh tuong thich 16n nhét. Diéu nay tao ra kha nang
xay dung cdc mddun bus tuong ty nhu ban mach (card) cdm thém vao.
Nho vy ma ngay dén nhitng card don gian cdm thém vao ciing co thé
hoat déng & giao dién bus danh cho giao dién néi tiép.
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Ta tré lai mét 14n nita véi cac duong dan dia chi. Véi mach dién @
hinh 5.1 ta ¢6 vang dia chi du6i day doi v61 hé théng bus:

Tong coéng, ngudi st dung cé thé truy nhap 16n 128 dia chi. Ta hay
thu so sanh: 6 ranh cam PC vung dia chi duge quy dinh déi véi card mé
rong la 300... 31F thex), tuong ung véi 32 dia chi vao ra (I/0). Ving dia
chi nay co chua trong hé thong bus vua trinh bay. Qua do cac dia chi
100... 13F dugc truy nhap téi.

Chu trinh ghi 1 Chu trinh doc

Dia chi guiva doc Byte dit ligu
Dia chi gii: Byte dit lidu gii: PRINT#1, CHRS(64+128);
PRINT#1, CHR$(64);, PRINT#1, CHR$(XX): | byte=ASC{INPUTS(1 #1))

m__ [\ /N M\
ENS73 /\ , /\
De...07 )( Adresse X Daten X AdresseXDaten)—
RIW | /
/ T0W \_/~

TBRL

o/
/1OR o/
/BUSACC ./ \ /

Hinh 5.2 Gian dé xung diing cho sy ghép ndi bus & cdng RS 232.

Con ¢6 mot thanh phan quan trong khac nita cia mét hé théng bus
la bus didu khién. Bus nay duge tao nén qua 4 tin hiéu IOW, IOR,
BUSACC va RESET. Tuong tu nhu ¢ ranh cam PC, khi ¢ mic¢ Low,
IOW bao hiéu mét chu trinh ghi va [OR bdo hiéu mét chu trinh doc.
BUSACC tré nén Low khi mét thanh vién trong hé théng bus dude trao
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d6i. Khi bat dién 4p nguén nuéi, dusng din RESET cho ra mét xung
High ngin, xung nay c6 thé duge sit dung nhu la tin hiéu dat lai. Linh
kién GAL 16V8 tao nén cic tin hiéu didu khién.

5 s =l In
.O #BO v o a

O] 2 i %k 3

: | DI EE @) ¢
AESYT:
2 3
«%s ekl
+o ._f_|] 2
| o T fmam]
— . 2 1k
8 |
g
0

o 20

Hinh 5.3 Sap xép linh kién cta bd ghép ndi bus.
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Hinh 5.2 chi ra su dién bién theo thdi gian cua nhiing tin hiéu khac
nhau da tham du vao mach dién dugc mé ta theo hinh 5.1.

Tin hiéu DR (chan 9 cua vi mach CDP 6402) bdo hiéu la mét byte
da nhan dugdc fir may tinh PC va dang ding xép hang song song & cdc
dudng dan 161 ra cia bd UART. Bang xung dudng & chan 11 clia vi mach
74HC573 (hodc EN 573) cdc dit liéu nay sé dude ddnh gia nhu la dia chi
va duge luu trir trong linh kién. Céc byte dit liéu theo sau c¢é chida
nhitng dif liéu duse chuyén giao tir thanh vién duge trao d6i bang xung
Low cua IOW. Nhd vay chu trinh ghi két thiic. '

M6t chu trinh doc duge md dau trong d6 bit ¢6 gia tri cao nhat khi
gtii dude st dung lam dia chi. Sau d6 linh kién GAL 16V8 nhan biét ra
rang diéu nay lién quan dén mét chu trinh doc. Réi dén khi IOR = 0,
mot thanh vién ¢6 thé dat cdc dit lidu clia né 1én bus. Trong giai doan
nay, linh kién GAL 16V8 tao ra mot xung Low 6 161 vao TBRL cua bd.
UART, md d4u viéc gui t6i may tinh PC cdc du liéu xép ké sat (so sdanh
vdi muc 1.2.4). Hinh 5.3 chi ra su sip xép linh kién cia giao dién bus.

-
® © (C)DITA'96COMBUS " o

Hinh 5.4 So da mach in cua giao dién bus.
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Dé lap rap mach can c6 nhiing linh kién sau day:

Linh kién ban dan:
IC1: T4HC4060
1C2: CDPs402
1C3: 7805
1C4: MA X232
1C5: 74HCH73
ICé: GAL 168V8
1C7%: 74HC14

Dién tré:
R1,R3: 1kO
R2: 10 M©
Thach anh:

Q1: 4,9152 MHz

Tu dién:
C1, C2: 22 pF
C3: 100 pF

C4, C5,C10, C13: 100 pF
Ce, C7,C8.C9, C11, C12:

10 uF

Dist ban dan:
D1: 1N 4001

Phich cam:

K1: 9 chan
K2, K3: 64 chan

Trén hinh 5.4 mo ta so d6 mach in cua giao dién bus. Khi st dung

hinh vé nay dé tu lam mach in, ta nén chu ¥ sao cho trén mach in dong
chit (C) DITA 96 ghi bén canh phai doc dung chiéu.

Trén hinh 5.5 chi ra su sdap xé&p linh kién cua bho ghép néi bus.

Hinh 5.5 Ban mach in va linh kién cua bd ghép nai bus.
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5.2 PHAN MEM

Trong muc trinh bay vé phan cing ta da thay la viée gui mot byte®
dir iéu téi mét thanh vién eha hé théng bus can cé hai lénh. Trude hét
dia chi duge gui, sau ddy mdi dén byte di liéu. Dé g dia chi di ta can
phai luu ¥ mét sé diém. Tuong tu véi ranh cam PC, vang dia chi cua hé
thong bus la 100... 13F thex) va 300... 33F (hex). Kho khan la 0 cho mét
dia chi nao day tir ving dia chi vita moi ké ra c6 thé khong gui truc (iép
dén duge. Dé1 v cae duong dan dia chi AO... A9 sé can ¢6 10 bit. nhung
ma bé UART CDP 6402 lai chi ¢6 8 dudng dan 16i ra dé s dung. Nén dé
c6 thé st dung cac dia chi ¢é thuc cta hé théng bus trong mét chudng
trinh thi can co mot su chuyén déi duge thue hién dusi dang mat chudng
trinh con.

Thi du sau day sé lam ro hon diéu nay.
Gia su la can phai gui byte di liéu 125 (dec.) t6i mot phan ti nam

trong mot nhém cdu thanh cta hé théng bus dudi dia chi 300 (hex).
Mubn thé cdn c6 nhiing Iénh sau day trong QBasic.

DECLARE SUB cut.data (address!, outbyte)

DIM SHARED basadr

CLS
e -M& giao dién: 9600 baud & COM2-------

OPEN “~omZ: 9600,N,8,1,C5,D5” FOR RANDOM AS #1

!

’ . ’ . 4. 2 P . . 2 -~
'--Xac dinh cde dia chi co ban va dia chi céng---

’

basadr = &H300 ‘Dia chi cc ban

[®]
8]
I
T

T

basadr + 2 'Pia chi ¢fla ¢dng trong thi du

LL out.data {port, 125)
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CLOSE 1
END

SUB cut .data (address, outbvte)

Unterprogram: out.data

Function: Chuong trinh cho ra mdt byte (outbyte) &
giao dién bus dudi dia chi *“address*”

A9 = (basadr AND 2 ~ 9) -/ 2 ™~ ©

addressbyte = (address AND (255-128-64))+A9*64
PRINT #1, CHRS (addresshyte);

PRINT #1, CHRS (outbyte):

END SUB

Chudng trinh con thuc hién su chuyén d8i can thidt duge goi vao
chudng trinh chinh bang lénh Call

Chu trinh doc vao ciing hoan toan tudng tu. Dé truy nhap mét lan
nita lén chudng trinh dung lam thi du trén diy thi mét byte dit liéu can
phai duge doc ra tir phan ti di duge trao déi duéi dia chi 301 (hex).
Muén thé can c6 cac 1énh dudi day:

DECLARE SUB inp.data (address!, inbyte)
DIM SHARED basadr
CLE

———————————— M& giac dién: 9600 baud & COMZ------- .

OPEN *comZ: 9600,N,8,1,CS8,DS* FOR RANDOM AS #1

.

‘--X4c dinh cédc dia chi co ban va dia chi céng---

’
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basadr = &H300 ‘Bia chi co ban

port = basadr + 1‘bPia chi cla céng trong thi du

CALL inp.data {port, inbyte}

PRINT “Dit liéu & <éng vdi dia chi 301"
{hex} la: *; inbvte

CLOSE 1

END

SUB inp.data {address, inbyte)

Unterprogram: inp.data

Function: Chuong trinh nay doc vac 1 byte tl giac

dién bus qua giao dién néi ti&p clla may tinh PC.

Khi sy truyén 4 l1iéu bi nhidu thl mdét déng théng
. bdo hién lén nh8p nhay va chucng trinh k&t thic

AS = (basadr AND 2 ~ 9) / 2 ~ 9
addressbyte = (address AND (255-128-64) )
+ A9 * 64 + 128

PRINT #1, CHRS ({(addressbyte);

i =0
DO

_ ) W - - N
1 = 1 + 1

——————— Khi ma Byte da cd, loc (1) »>=l--------

IF LOC (1) >= 1 THEN
in$ = INPUTS (1, #1)
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inbyte = ASC (1ng)
GOTO ketthuc

END IF
f———————Phép th mséi e doc dt l1ié&u vac-------
LOOP UNTIL i = 10000 ‘Cyc dai 10000 phép thu
e Khéng nhan dugc byte ndo------—----
CLS
PRINT “Su truyén dit 1iéu bi nhiéu !tir1ti#
PRINT
PRINT *Khdng cd ky tuy nao duge nhédn 11t
PRINT
PRINT “Ban hay kiém tra: Sy ghép ndi giao dién,
phén oing...”
END

ket thuc

END SUB

O day can dac biét chu ¥ 1a bit o gia tri cao nhét da duge dat & byte
dia chi. Dudng dan nay dung dé phéan biét xem liéu viée nay lién quan
vdi mot chu trinh doc hay 1a mét chu trinh ghi (so sanh véi hinh 5.2).

5.3 CAC MOBUN BUS KHAC NHAU

Trong mye nay sé giéi thiéu tiép mot vai modun bus duge ghép néi
qua 6 cam 64 chan cua giao dién bus. Mac da trén mach chinh chi ¢6 hai
chd cam, nhung ma vé mét ban mach (board) mé réng don gian duge
néi véi ban mach chinh qua mét cdap det nhiéu sgi ¢6 thé md rong thém
ra dén mot s6 nao ddy. Diéu dang quan tAm ¢ mach dién dusi day la su
giai ma dia chi va sy ndi bus dia chi cta mét mach duge thuc hién giéng

hét nhu da gap ¢ trén tAm card ciam thém vao. Néu nhu ban doc chua
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quen thuée véi rdnh cdm cua may tinh PC thi nén xem lai muc 1.3 dé ¢6
thém nhiing théng tin cidn thiét.

5.3.1 MODUN BUS VOI 8 LOI RA TTL

Hinh 5.6 chi ra mdt mach dién don gian vé 8 161 ra TTL. Céac dia
chi co ban cia médun bus co thé dat duge bing chuyén mach DIP gisng
nhu 6 tAm card cdm thém vao ding cho may tinh PC. Su gidi ma dia chi
dude tién hanh bing ba céng HOAC. Byte dir lidu dang dtng xép hang
DO0... D7 dudge truyén di bang suon dudng ctiia xung gitd nhip ¢ 18i vao
CLK cua vi mach 74HC574 vao linh kién nay. Byte dit liéu ding xép
hang ¢ cac dudng dan 16i ra Q0... Q7. Sudn duong dugce phat ra nhd su
tro gidp cua tin hidu IOW, khi ma ca hat dudng dan dia chi A0 va Al §
muc Low.

Vung dia chi cia médun bus bao gdm mot dia chi bat ddu ¢ 100
(hex) hoac 12 300 (hex) dat dugc trén cdc khoang cach + 4, chang han
nhu 300, 304, 308 (hex), van van...

FAHOST A 2 oa
" .. S )
Za 22 rn A s a
23 > 2 eid ed BT D2
s DS P 0
03 ] |15 D = .
2 D4 o4
o4 3 lps a2 s
260 |
o5 4 AT 08 A
Z7a a2 @
D& 3 WL BN, M
28a P13 & ~
o7 2 Joo b2 0
Fa )
/0E -8 4

THOE8R

8
1
:z;':;,-‘“wls_‘
]
2

33223323
ARBEEREE

1

[
O g NS

Hinh 5.6 $d d6 mach cua médun bus vai 8 18i ra TTL.
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Phin mém dé trao ddi voi moédun co s6 c6 thé viét nhu sau:

DECLARE SUB out.data (address!, outbyte)
DIM SHARED basadr
CLS

e e M& giao dién: 9600 baud & COM2-------

OPEN “comZ: 9600,N,8,1,CS,DS" FOR RANDOM AS #1

¢

‘—--pja-chi co ban cda mddun bus 14 108 (hex)---

Il

basadr = &H108 ‘Pjia chi co ban
R T pat t&t ¢d 131 ra TTL l&n High---------

CALL out.data (basadr, 255)
CLOSE 1
END

SUB out.data {address, outbyte)
' ...Xem muc 5.2 !
END SUB

5.3.2 MODUN BUS VOI 8 LOI RA GHEP NOI QUANG

Hinh 5.7 chi ra mot sy mé réng ciia mddun bus vira roi trong dé cac
161 dugc diéu khién cach ly véi giao dién bus qua b6 ghép néi quang
(optocoupler). O day c4n phai chd ¥ ring miic légic 1 ctia mot dudng din
dit lidu duge cho ra ddo ngude lai khi di qiia bd ghépnéi quang. Bén bs
ghép nai quang duge chita chung trong mét vi mach loai CNY 74-4. Khi
ndi qua mot dién tré 1 kQ 1&n mitc High, s& c6 mdt dong dién di qua dist
phét quang da dudc tich hgp trén vi mach. Dong dién nay théng qua
dnh sdng sé tdc dong lén dong gdc (base) cua tranzito quang dat doi
dién va tdng dong cuc gop di qua dién tré 4,7 kQ ndi v6i mass. Can chu
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¥ 14 mass nay la khong dong nhat v6i mass cia médun bus duge néi véi
tit ca cac vi mach TTL. Vi thé ma khéng c6 sy lién két vé dién
(galvanic) giita hé théng bus va muc dién 4p 6 cyc gop cia mdt tranzito

quang.
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Hinh 5.7 $d dé mach cta mddun bus véi 8 18i ra ghép ndi quang.
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[N
(P8
xn

Modun bus co thé dude trao déi qua mét dia chi co ban. Ca hai
dudng dan dia chi A0 va Al khi d6 cdn phai ¢6 mic Low. Bdi vi su thiét
lap (dat) dia chi co ban bat ddu biang dudng dan dia chi A2 nén dia chi
cd ban ¢6 thé duge dat chi trén cac khoang cach + 4.

Phdn mém dung cho médun bus c6 thé viét trong QBasic nhu sau:

DECLARE SUB cut.data (address!, outbyte}
' DIM SHARED basadr
CLS '

e M& giao dién: 9600 baud & COM2-------

COPEN “com2: 9600,N,8,1,CS,D8” FOR RANDOM AS #1

4

‘——-pia chi cg kan cua médun bus 1la 204 (hex)- ---

basadr = &H304

CALL out.data (basadr, 0)

‘

CLOSE 1
END

SUB out.data (address, ocutbhyte)
! ...Xem muc 5.2 !
END SUB

5.3.3 MODUN BUS VOI 8 LOI RA DUNG VOI ROLE

Véi mddun bus trong muc 5.3.1 dd c6 8 16i ra TTL, cac 16i vao nay
¢6 thé didu khién 8 role qua mét vi mach phu trg.

Cac 16i ra cia vi mach 74HC574 duge dan dén bo dém dung vi
mach ULN 2803. Né chua 8 tang dém véi mach cuc gop hd, trong dé cac
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diSt bao vé déi voi tai cam iing da dude tich hgp san. Nho thé ¢é thé diéu
khién truc tiép cdc role. Dong tai cuc dai dat dén ¢d 500 mA. Sy giai ma
dia chi la gidng hét véi hai modun bus da trinh bay ¢ cdc muc vita qua.
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Hinh 5.8 So d& mach clia mddun bus véi 8 13i ra ding vdi role.

Phan mém dé diéu khién modun bus duge viét nhu sau:
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DECLARE SUB out.data {(address !, outbyte)
DIM SHARED basadr
CLS

P M& giao dién: 9600 baud & COM2-------

OPEN *com2: 9600,N,8,1,C5,DE” FOR RANDOM AS #1

i

t——-Pia chi co ban cia mdédun bus 1la 200 {(hex)----

1

basadr = &H300

CALL out.data (basadr, 255%)
CLOSE 1
END

SUR cut.data (address, outbvte)
' Xem muc 5.2 !
END SUB

5.3.4 MODUN BUS VOI 8 LOI VAO TTL

Hinh 5.9 chi ra mach dién cia mét moédun bus véi tdm 161 vao TTL.
Viéc thiét lap dia chi co ban ma duéi cac dia chi nay médun duge trao
d8i 6 thé tién hanh qua chuyén mach DIP. Khi ¢6 su thong nhat véi dia
chi bus ké sat, vi mach 74HC688 tao ra ¢ chian 19 mét tin hiéu Low, réi
duge dan téi mach logic gidi ma. O chu trinh doc, chan IOR ciing nhan
miic Low va chuyén huéng dit liéu qua 16i vaoc DIR & bé dém bus ti B
sang A. Khi cac dudng dan AQ va Al dan dén mic Low thi bp dém bus
trd nén hoat dong bang /G = 0. Sau d6 tam bit dit liéu nidm trén bus di
lidu va duge gui tiép tit bd UART CDP 6402 dén may tinh PC theo cich
néi tiép.
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Hinh 5.9 So d6 mach ciia médun bus véi 8 15i vao TTL.

Modun bus c6 thé dudc trao d6i qua mét dia chi tit ving dia chi cia
giao dién bus. Ta co thé thiét 1ap dia chi c¢o ban bing chuyén mach DIP
bat ddu tir 100 (hex) hoac1a 300 (hex) trén khodng cach + 4.

Céc lénh cAn thiét dé doc vao mét byte dit liéu duge vist nhu sau:

DECLARE SUB inp.data (address!, inbyte)
DIM SHARED basgadr
CLS

P M& giac dién: 9600 baud & COM2-------

OPEN “comz: 960C0,N,8,1,C5,DS” FOR RANDOM AS #1

’

-~ -Pila chl cc¢ ban cha mddun bus 14 100 {hex)----

E

rasadr = &H100
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’

CALL 1inp.data (basadr, inbyte)

PRINT “Byte dU liéu d& doc vao la:”; inbyte
CLOSE 1

END

SUB inp.data (address, inpbyte)
! ...Xem myc 5.2 t!
.END SUB

5.3.5 MODUN BUS VOI TAM LOI VAO GHEP NOI QUANG

Trong mét sd (ng dung lai ¢dn thi&t la cdc 161 vao sd (digital) cua
giao dién bus phai c4ch ly vé dién (galvanic). Céc bd ghép néi quang cén
dung cho muc dich nay c6 thé chuyén dbi dong dién 161 vao thanh dong
dién 16i ra ma khong cdn c6 mét su ghép ndi bang dién gidta hai dong
dién.

Hinh 5.10 chi ra mach dién cua médun bus v§i cdc 16i vao ghép néi
quang.

Déi voi su giai ma dia chi, nhitng két luan tuong Ung 6 trong muc
vita rdi van gilf nguyén gia tri. Vung dia chi cing dong nhat vér médun
bus trong hinh 5.9.

Dé diéu khién médun bus ta ¢6 thé st dung cac 1énh sau:

DECLARE SUR inp.data (address!, inbyte)
DIM® SHARED basadr
CLS
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Hinh 5.10 So do mach cia médun bus véi 8 18i vao ghép néi quang.
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:

OPEN “com2: 9600,N,8,1,CS,DS” FOR RANDCOM AS #1

?

‘----Pja chi ¢o badn cha mddun bus 1a 314 {hex)---

I

basadr = &H314

CALL inp.data (basadr, inbyte)

inbyte = inbyte XOR 255 'pdo tdt ca cac bit
PRINT “Byte dii liéu d& doc vao la:*; inbyte
CLOSE 1

END

SUB inp.data {address, inbyte)
’ ... .Xem myuc 5.2 !

END SUB

5.3.6 MODUN BUS VOI MOT LOI VAO ANALOG

Médun bus dude mé ta dudi day cho phép do mét dién 4p analog. Vi
mach ADC 0804 duge st dung ¢ day nhu 1a bd bién déi A/D va da duoce
mé ta kj ludng trong muc 3.2. Cac 16i ra dit liéu cta bo bién déi A/D
dude d4n dén bd dém bus c6 tén la 74HC245. 3 mét chu trinh doc (IOR
= 0) vi mach dat cdc dit liéu bién doi lén bus dit liéu, dé co thé doc dugc
tit mdy tinh. Tin hiéu diéu khién IOW md d4u qua trinh bién déi A/D
bang mét xung Low. Mudn thé, cAn c6 mét sy truy nhap ghi véi mét
byte dit liéu nao dé dudi dia chi ¢cd ban cta médun. Cac dudng din dia
chi A0 va Al khéng tham gia vao mach légic giai ma. Do d6 bat dau
bang dia chi co ban ¢6 thé trao déi véi médun bus qua bén dia chi.
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Hinh 5.11 So d6 mach cia médun bus véi mdt 16i vao analog.

Poan chuong trinh dusi diay cho thdy médun bus dudc trao ddi
trong ngén ngii QBasic nhu thé nao.

DECLARE SUB inp.data (address!, inbyte)

DECLARE SUB cut.data {address!, outbyte)
DIM SEARED basadr
UREF = 2.5 ‘Dién ap so sanh 1a 2.5 v
CLS

CPEN “comZ: 9600,N,8,1, CS, DS” FOR RANDOM AS #1

Il
s

‘----pbja chi co badn cla mé6dun bus 1la 118 (hex)---

Il

basadr = &H118

CALL cut.data (basadr, 0} ‘Byte dil liéu nac d&y

¢
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CALL inp.data (basadr, inbyte)

PRINT “Dién 4p la:”; inbyte / 256 * 2 * UREF
CLOSE 1

- FND

SUBR inp.data {address, inbyte)
! Lo Xem mpe 5.2 !
END SUB

SUB out.data {address, outhyte)

! ... Xem muc'5.2

END SUB

5.3.7 MODUN BUS VOI TAM LOI VAO ANALOG

Bang bo bién déi A/D ADC 0809 ¢ thé xay dung 1én mot médun
bus véi tam 161 vae analog. Cac théng s ky thuat caa linh kién nay da
duge trinh bay 6 muc 3.3. Ngoai ra cdach hoat dong cta linh kién nay
ciing da dugc md ta chi tiét ¢ do.

Hinh 5.12 chi ra mach dién cua médun bus. Cac dudng dan dit liéu
cua vi mach ADC 0809 dugc noi truc tiép vdi bo dém bus 74HC245. Cac
16i vao dia chi A, B, C, lua chon kénh dudc bign d6i din dén cac dudng’
dan dia chi A0, Al va A2. Mét qua trinh bién ddi dugc bdt ddu trong do
ta gui mét byte dit liéu nao dé dudi dia chi ctia kénh duge bién déi t6i vi
mach ADC 0809. Trong chu trinh ghi, mét xung duong dudgc tao ra & 161
vilo START, xung nay luu trit dia chi dang x&p hang vao bd bién ddi A/D
va ddng thai khoi dong qud trinh bién d6i A/D. Sau d6 ta co thé doe vio
cac dii liéu ctia bd bién déi.
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Hinh 5.12 So d8 mach cla mddun bus véi tam 18i vao analog.

Vung dia chi cia mddun ¢o s¢ bao trim lén tam dla chi ma 18i vao
analog cdn phai bién d6i dude lua chon bang cdc dia chi nay. Dia chi co
ban c¢6 thé duge chon bing vi tri cla cdc chét gat & trén chuyén mach
DIP. '

Doan chuong trinh duéi day cho thdy médun bus c6 thé duge trao
déi trong QBasic nhu thé nao.

. DECLARE SUB inp.data (address!, inbyte)

DECLARE SUB cut.data (address!, outbhyvte)
DIM SHARED basadr
UREF = 5! o ‘Pién 4p so sanh 1a 5.0 V
CLs

OPEN “comZ2: 9600,N,8,1, CS, DS” FOR RANDOM AS #1

‘~--Pia chi co bdn cia médun bus la 118 (hex)----
basadr = &H118
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CHO = basadr ‘Ké&nh {(Channel) ¢
CH1 = kasadr + 1 ‘Kénh (Channel) 1
CH2 = basadr + 2 ‘Kénh (Channel) 2
CH2 = basadr + 3 ‘Kénh (Channel) 3
CH4 = basadr + 4 ‘Kénh (Channel) 4
CH5 = basadr + 5 ‘Kénh (Channel} 5
CH6 = basadr + & ‘Kénh (Channel} 6
CH7 = basadr + 7 ‘Kénh (Channel) 7
T BAL ddu sy bi&n ddi A/D cla k&nh 3-------
CALL out.data (CH3, 0) ‘Byte dt liéu nao diy

CALL inp.data {basadr, inbyte) .
PRINT *“Dién &p bang:”; inbyte / 256 * UREF
CLOSE 1

END

SUB inp.data {address, inbyte)
! ... Xem myc 5.2
END SUB

SUB ocut.data (address, outbyte)
‘ LW Xem muc 5.2

END SUB

5.3.8 MODUN BUS VOI 24 DUGNG DAN VAO/ RA

Vi mach ghép néi véi mie do tich hop cao (LSI) mahg tén 8255, ma
ta da mé ta kha ddy du trong muc 2.5, cling c6 thé duge sit dung & giao
dién bus danh cho cdng néi tidp. Hinh 5.13 chi ra mach dién ctia moédun
bus da c6 sin 24 dudng dan vao ra.
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Diéu dang chi y 14, ngodi sy giai ma dia chi bang vi mach 74HC688
khong déi hoi c6 mot khéi logic giai ma phu thém nao. Cac tin hiéu IOR,
RESET va IOW ctia bus diéu khién duge dan’ truc tiép dén céc 16i vao
tuong ing cua vi mach 8255. Mat khac, mach dién nay tuong thich véi
giao dién vao ra (I/0) d ranh ¢Am PC d4 minh hea trén hinh 2.16.
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Hinh 5.13 So dé mach cia mddun bus véi 24 181 vaol ra.

Vung dia chi cua mdédun bus bao trum 1én trén bén dia chi ma qua
d6 dat dén ba cdng ciing nhu thanh ghi diéu khién. Doan chuong trinh
dudi day chi ra cho ta thay nhiing 1énh nao trong QBasic la cdn thiét dé
trao déi véi ba cong clia 8255.

DECLARE SUB inp.data (address!, inbyte)
DECLARE SUB out.data {address!, outbyte)
DIM SHARED basadr
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TR T didu khifn din d&n 137 (xXem text)

E

i

CALL cut.data

CALL inp.data
PRINT *CAc 4di

CALL inp.data

DO LUONG VA DIEU KHIEN BANG MAY TINH

CLS

e - M& giao dién: 9600 baud & COM2-------
OPEN *comZ: 9600,N,8,1,C8, DS" FOR RANDOM AS i1
Pee X4c dinh dia chi ¢o ban va dia chi céng-----
basadr = &H300 ‘Dia chi co ban
" porta = basadr 'Dja chi céng A

porta = basadr + 1 ‘Pjia chi céng B

porta = basadr + 2 ‘Pia chi céng C

contrreg = basadr + 3 ‘Piachi cliatharhghidiéukhién
R Thi dy: C8ng A: LI ra ---——-————---

A'? A 5
Céng B: L1 vao

,\? ~ . Y
Céng C: L&1 vao

{contrreg, 137)

't ra mdt byte di liéu & c¢dng A--------

{porta, 143)

{portc, 'inbyte)

1ié&u & chén C la*; inbyte

(portb} inbyte)
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PRINT “Céc di 1iéu & chdn B l&:;”; inbyte
CLOSE 1
END

_SUB inp.data (address, inbyte)
! .. Xem muc 9.2

END SUB

SUB ~ur .dara {address, outbyte)

! ... Xem myc 5.2

END SURB

539 MODUN BUS VOI VI MACH DEM 8253
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Hinh 5.14 So d mach ctia médun bus véi vi mach dém 8253.
Trong muc 2.6 vi mach dém 8253 da dugc gidi thiéu. Néu nhu ban

doc chua c6 nhiing hiéu biét chi tiét vé vi mach nay thi nén xem lai muc
2.6 mot 1an nita. Hinh 5.14 chi ra s¢ d6 mach dién cua médun co dung vi
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mach 8253. Gidng nhu & vi mach 8255 da mé ta trong muc trude day,
ngodi su giai ma dia chi khéng ¢an c6 thém mét mach ldgic giali ma nao
khac. Viéc ghép ndi 6 hé thong bus 1a ridt don gian. Cac dudng din dia
chi A0 va Al c6 thé duge ndi tryc ti€p véi cdc chan ra tuong dng & vi
mach 8253. Difu tuong ty ciing xay ra ding véi tin hiéu diéu khién
IOW va IOR. '

Khi da c6 su théng nhat giita dia chi duge dat bang chuyén mach
DIP véi cac dudng dan dia chi cia bus dija chi thi vi mach 8253 sé dugc
kich hoat bang miic Low & 16i vao CS.

Vung dia chi cia linh kién dém bao trum lén bén dia chi ma qua dé
dat dén ba bd dém ciing nhu thanh ghi diéu khién (so sanh thém véi
muc 2.6). Boan chuong trinh duéi day chi ra cho ta thay vi mach 8253
duoc trao doi 6 giao dién bus nhu thé nao.

DECLARE SUB inp.data (address!, inbyvte)
DECLARE SUB out.data (address!, outbyte)
DIM SHARED basadr
CLS

OPEN *“com2: 9600,N,&,1,CS,DS” FOR RANDOM AS #1

e Khdng dinh cdc dia chi I/Q0-----~----

basadr = &H328 ‘Pia chi co ban, 328 hex

cocunter( = basadr ‘B& d&m 0

counterl = basadr + 1 ‘B& dém 1

counter() = basadr + 2 'B& dém 2

contrreg = basadr + 3 ‘Controlregister
ittt R Thi dui-------~~-=--—“"~-————-

‘ ‘Counter 0: Mode 3, Startvalue: 23580 (H& s8 chia)
*  Counter 1: Mode 2, Startvalue: 65535
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mode( = 3 'Kidu bd d&m 0

model = 2 'Kidu bd d&m 1

start0 = 23580 ‘Gi4 trj xuftphdt & bd dém O

startl = 65535 ‘Gid tri xudtphdt & bs d&m 1

‘controlwerd0 = 54°'TU didu ki .&n & bd d&m 0

controlwerdl = 116 'y dide khidn & bd d&m 1
ffffffffffffffff C&u hinh cla bd d€m--------—~-----——-

CALL out.data {contrreq, contralwordQ) ‘BS d&m 0

CALL out.data {counter(, start0.lowbyte)
‘Trudc hét Lowbyte
CALL out.data (countérO; start(0.highbyte}
‘Sau d¢ Highbyte
CALL out.data (contrreg, controlwordl) ‘B déﬁ 1
CALL out.data (counterl, startl.lowbyte)
"Trudc hé&t Lowbyté
CALL out.data (counterl, startl.highbyte)
‘Sau dd Highbyte

DO
——————— Lua tr trung gian trang thai 56 dém--------
CALL out.data (contrreg, 64) *Ch8t bd d&m 1

CALL inp.data (counterl, standl.lowbyte)

‘Trudc hé&t Lowbyte
CALL inp.data (counterl, standl.highbyte)

‘Sau dd Highbyte
counterstand = standl,lowbyte+256* standl.highbyte

PRINT “Trancg thdi hién tai clda b8 d&8m 1 la:”;
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counterstand
IF INKEYS = CHR$ (27) THEN EXIT DO
LOOP
END
SUB inp.data (address, inbyte)
‘ ... Xem muc 5.2
END SUB
SUB cut.data (address, ocutbyte)

! ...Xem myuc 2.5

END SUB

5.3.10 MODUN BUS VOI MOT LOI RA ANALOG
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Hinh 5,15 Sd dé mach cia médun bus v&i mét 15i ra analog.

PO LUGNG VA DIEU KHIEN BANG MAY TINH

Ting buze 10 mv

Hinh 5.15 chi ra mach dién cua modun bus véi mét 161 ra analog.
byte dit liéu dude giti t6i médun didu khién bé bién déi A/D ZN 426. Ve
mach dude thiét k& nhu trén hinh vé, dién dp c6 thé duge thiét 1ap trong
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khoang 0 ... 2,55 V titng bude 10 mV mot. Khi d6, dién 4p 161 ra duge lya
chon tuong {ing ding dén phin mudi cua byte dit liéu. Chang han nhu
khi ta ghi gia tri 129 (dec.) dudi dia chi cia mdédun bus thi mét dién 4p
161 ra bang 1,29 V dudc thiét lap.

Vang dia chi ¢tia médun bus bao trim 1én mét dia chi. Dia chi nay
¢6 thé duoc thiét lap 6 trén chuyén mach DIP bit d4u tir 100 (hex) va
300 (hex) trén cac khoang cach + 4.

Phidn mém dé xuit ra mot gia tri dién 4p c6 thé dude viét ra nhu
duéi day:
DECLARE SUB out.data ({address!, outbyte)

DIM SHARED basadr
CLS

OPEN *“com2: 9600,N,8,1,CS,DS” FOR RANDOM AS #1

’

‘——--pja chi co bdn cda médun bus 1a 330 (hex)---

4

basadr = &H330

CALL out.data (basadr, 178)

CLOSE 1
END
SUB out.data (address, ocutbyte)

. Xem muc 5.2 11
END SUB
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6 PHU LUC

Phu luc 1
THONG SO CUA MOT SO KHUECH DA! THUAT TOAN

Trong sach da d8 cap nhiéu dén cac bo bign déi A/D ciing nhu b bién doi
D/A cho nén phan nay chi b8 sung thdm hiéu bist vé mét s6 khuéch dai thugt
toan.

Khuéch dai thuit todn 1a mot trong s6 nhiing linh kién dién ti
thuong gap nhat trong ki thuat tuong ty, va vi thé trong ky thuit do
lusng va diéu khién khudch dai thudt todn cling cé6 mit trong rat nhiéu
thiét bi va hé théng. Du duge dung nhu bd khuéch dai dién 4p xoay
chiéu hay mét chiéu, du 1a duge dung nhu la bd loe tich cye, bd dao dong
hay nhu la bd bién d6i tré khéng don gian thi ta déu phai thia nhén
kha nang st dung cua ching 1a rit van nang. Mot khuéch dai thuit
toan ly tudng dudc dic trung qua nhitng tinh chét sau:

{J Heé s khuéch dai khi khong ¢6 phan héi Am la vé cung lén.
O Dién tré 161 vao 16n vé cung.

Q D6 rong dai théng lén vo cung.

O Dién trd 16i ra bang khéng.

O Thai gian dap ing bang khong.

Trén thuc t& khdng c6 khuéch dai thuit todn ly tudng, nhung ma ¢é
tdn tai nhiing khuéch dai thuat toan thuc c¢6 tinh chat gdn véi nhitng
tiéu chudn da néu 6 trén. Dudi day xin ddn ra nhiing khuéch dai thuat
todn méi dudc san xudt gan day cling véi su mo td ngdn gon nhitng dac
tinh ky thuat cua ching:

AD 548 Vi mach AD 548 la mét vi mach khuéch dai thuat todn don
AD 648 con AD 658 chita hai khuéch dai thuat todn. Cac khuéch dai
thuat todn nay dudc ché tao dé st dung trong cdc tng dung,
trong d6 doi héi cong sudt nho voi tinh chat rat dac sac la
hoat dong voi ca dong mét chiéu va xoay chi€u. Su phdi hop
cua dién 4p offset va d6 tréi nhé khéng ddang ké, dong tinh
nhd, dién 4p nhiéu rat nho cho phép khuéch dai thuit toan
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LF 411
LF 412

nay hoat dong dac biét tét trong cdc bd dém cua bd bién déi
D/A va trong cdc mach théng tin dé nhap va xuat di lidu
chay bang 4cquy.

Vi mach AD 548 cho phép ngudi su dung giam tién hao
cong suit di 85 %. No bao dam mdt dién dp offset rat nho - ¢o
2 mV va mot do troi ¢d 20 mV/ °C. Dé dat duge tinh trang
hoat ddéng to1 uu khi ché tao cde vi mach nay nguti ta da tién
hanh cét cée chip bang tia laze.

Céc théng so ky thudt:

O Dai dién ap ngudn nudi +45V . 18V
2 Dién ap offset Vi, (max) 2mV

Q Dong tinh 161 vao Iy (max) 20 pA

Q Do rong dai khuéch dai GWB 1 MHz

Q Téc dd tang dién ap 1 Vips

O Dién trd 161 vao 1012 O

O Déng tiéu thu (max) 200 pA (AD 548)

400 pA (AD 648)

Hai vi mach nay la khuéch dai thuat toan don gian va kép co
toc dd dap dng nhanh, c6 16i vao J-FET véi dién 4p offset 161
vao khong ddng ké. Chung c6 d6 rong dai khuéch dai 16n va
tdc dd tang dién ap cao. Ngoai ra chung con c6 18i vao  J-
FET da dugc can chinh rat tét, dong offset va dong 0 8 16i vao
khéng dang keé. '

Cdc thong so ky thust:

O Dai dién 4p ngubén nudi +5V..+18V
Q Dién ap offset Vg (max) 3 mV

Q Dong tinh 161 vao I (max) 200 pA

O Do rong dai khuéch dai GWB 4 MHz

Q Téc @6 tang dién ap 15 V/ps

Q Dién trd 16i vao . > 1012 Q

QO Doéng tiéu thu (max) 3,4 mA (LF 411)

6,5 mA (LF 412)
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LM 324 Vi mach LM 324 chita 4 tidng khuéch dai thuat todn trong
mét vo chit déo v6i 14 chan ra. Linh kién nay té ra la ly
tudng d4i voi nhitng ting dung diing nguén nudi don gian va
san sang hoat dong tir dién 4p nguén nudi: 3V/+ 15 V. Vi
thé vi mach nay dac biét thich hgp v6i nhiing mach dién
ding ngudn nudi 1a pin. M&i b6 khuéch dai déu dude bu trit

bén trong.
Cdc théng s6 ky thust:
O Dai dién 4p nguén nudi +15V..+£15V
: F3V..30V
O Dién 4p offset Vg (max) 7 mV
Q Ddng tinh 161 vao Ip (max) 250 nA
Q Dai dién 4p 16i ra (nho nhat) 20mV...Ug-4,78V
khi Ry, 2 2kQ
QO Deong tiéu thu (max) 3 mA

LM 358 Mot loai khuéch dai thuat todn céng sudt nho kép déi,

LF 412 chuyén dung cho cdc mach hoat déng véi ngudn nudi don
gian v6i dién 4p tit 3 V ... 32 V, con dong tinh ¢d 500 pA. By
khuéch dai thuit todn nay v8i mét 16i vao déng nhip (in-
phase) va mét dién 4p ra c6 thé dao dong dén dién thé 0 ma
¢6 duge kha nang ndi bat 1a cé thé hoat dong truc tiép 6+ 5V
va tudng thich véi tat ca cdc mite logic.

Cdc théng s6 ky thudt:

QO Dai dién 4p ngudn nudi 1,5V..2x15V
/13V..32V

Q Dién ap offset Vg (max) 7mV

O Dong tinh 161 vao Ig (max) 250 pA

O Dai dién 4p 161 ra (nhd nhat) 20mV..Ug- 1,5V
khi Ry, > 10 kQ

O Dong tiéu thu (max) 2 mA

LMC660 Vi mach LMC 662 1a mét vi mach khuéch dai thuat todn kép
LMce62 2 con LMC 660 la mot vi mach khuéch dai thuit todn kép 4.
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LP 324

Ca hai déu la linh kién CMOS 1y tudng d6i v6i ché d6 nguén
nudi don gian. Chiing duge thist k& dé hoat déng véi dién dp
nguén tit + 5 V d6n + 15 V va cb thé ch4p nhan bién dé dién
4p 161 ra 16n dén mic xap xi bang dién 4p ngudn nudi. Ngoai -
ra n6é chiém mét dai dong nhip 18i vao, dat dén tan 0 V. D
tréi ctia dién 4p 16i vao, nhidu cha dai dai rong va hé s6
khuéch dai dién 4p khi cé tai thuc la tuong duong hoac tét
hon 6 nhiing loai ludng cuc tuong tu thudng gap.

Cdc théng sé'ky thudt:

Q Dai dién 4p ngudn nubi: 4,75V .. 155V

O Dién ap offset Vg (max)} 6,3 mV

O Dong tinh 16i vao I (max) 2 pA

O Db rong dai khuéch dai GWB 1,4 MHz

O Tée A0 tang dién ap 1,1 Vius

O bién trd 16i vao > 1012 0

O Dai dién 4p 13i ra (nhé nhat) 0,19V ...4,78V
R, =2kQ,Ug=5V

Q Dong tiéu thu (max) 2,9 mA (LMC660) -
1,8 mA (LMC662) -

Bén khuéch dai thuit todn c6 bu trit bén trong, hoat déng
doc 1ap véi hé s6 khuéch dai cao, tiéu thu dong dién khéng
dang ké. Ching c¢6 kha nang dude ding trong trong céc thiét
bi dién tit hoat dong bang pin, chang han cdc mdy do cdm tay
hoac cdc thiét bi khac st dung véi dong mét chiéu can ¢
dong dién tiéu thu khong ddng ké.

Cdc thong s6 ky thudt:

O Dai dién 4p ngudn nudi: . 3V..32V.
QO Dién 4p offset Vyq (max) 9mV

Q Dbéng tinh 161 vao Iy (max) 20 nA

O Do rong dai khuéch dai GWB 100 kHz

O Tac dd tang dién 4p 50 V/ms

O Dong tiéu thu (max) 250 pA
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OP 90
OP 290
OP 490

PO LUONG VA DIEU KHIEN BANG MAY TiNH -

Céc loai nay la nhiing bd khuéch dai cht ludng cao véi dong
tiéu thu cuc ky nhd. c6 thé dung dudc véi ca ngudn nudi don
gian ciing nhu véi ngudn déi xtng. Gia tri hé s6 khudch dai
16n, dién ap offset vd ciing nho tao kha nang cho nhitng chic
nang chinh xdc trong ciac mach céng suat rat nho. Dai dién
ap 161 vao cia bd khuéch dai bao gdm ca dién dp am. dai nay
lam thich dng céc tin hiéu 161 vao véi mass cho nén vi mach
co thé hoat dong véi ngudn nuéi mét cuc don gian. Nho vay.
tin hiéu 16i ra thip nhat co6 thé chdp nhan gia tri dién ap
mass, va ngoai ra cach hoat djng “khéng vao, khong ra: zero
in, zero.out ” la ¢6 thé. Méi bo khuéch dai ddi héi mot dong
tinh ¢6 20 pA, nhung lai ¢6 thé cung cdp mét dong dién lon
hon 5 mA & tai. Cong sudt tiéu thu cuc tiéu cho phép vi mach
nay cé thé dung trong cdc thiét bi chay bang pin thudng hoac
pin mat troi. Cdc ing dung thudng gap la cdc mdy cam tay,
cdc bd khuéch dai do, bo bign déi D/A, cac bd khuéch dai 16i
ra, cdac bd so sanh dién ap nho.

Céc thong s6'ky thudt:

O Dai dién ap ngudn nudi +0,8V .. +18V
/16V .. 36V

O Dién 4p offset Vg (max) 450 pV (OP 90)
500 uV (OP 290)
1 mV (OP 490)

O Dong tinh 161 vao Ig (max) 15 nA

O Do rong dai khuéch dai GWR 20 kHz

QO Téc do tang dién dp 12 V/mis

QO Dién trd 161 vao 30 MQ

Q Dai dién 4p 161 ra (nhod nhat) 00006V ... 42V
R 210kQUp=5V

QO Dong tiéu thu (max) 20 mA (OP 90)

40 mA (OP 290)
80 mA (OP 490)
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TLC271 Ho cdc khuéch dai thuat toan dat tién nay voi dong tiéu thu
TLC272 khéng dang ké to ra la dac biét thich hgp véi nguén nudi don

TLC274 gian.

OP 07

Khi dat vao chan nay mét dién 4p co dién d4p nguén

nuéi thi c¢6 nghia la ta da chon loai thién 4p thap. Con khi

dat vao mot dién dp c6 mot nua gia tri dién ap ngudn nudi thi

khuéch dai thuat todn hoat déng & ché dé thién dp trung

binh. Cuéi cung, néu nhu dat vao mét dién ap'0 V thi ta co

dudgc ché do thién ap cao.
Cdc thong s6 ky thudt cua TLC271:
Q Dai dién ap ngudn nudbi:
Q Dién dp offset Vg (max)
Q Dong tinh 16i vao Ig (max)
QO Do rong dai khuéch dai GWB
* Thién ap thap
* Thién ap trung binh
* Thién ap cao
O Tae d5 tang dién ap -
* Thién ap thap
* Thién 4p trung binh
* Thién dp cao
O Dién trd 161 vao
Q Dong tiéu thu (max)
* Thién ap thap
* Thién 4p trung binh
* Thién ap cao

Cdc théng sé ky thudt cua TLC272 va
TLC274.

O Do rong dai khuéch dai GWB

O Téc dd tang dién ap

O Dong tiéu thu (max)

3V..6V
10 mV

- 0,6 pA

90 kHz
525 kHz
1,7 MHz

0,03 Vius
0,46 V/us
3,6 V/us
> 1012

30 pA

320 pA
1,8 mA

1,7 MHz
3,6 V/us
3,6 mA (TLC272)
7,2 mA (TLC274)

OP 07 1a mét khuéch dai thuat todn chinh xdc theo tiéu
chudn céng nghiép dude dac trung vdi dién ap offset cuc ky

nhé véi dong 161 vao khéng dang ké, néi khdc di né co dién tro
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TL 081
TL 082
TL 084

TL 061
TL 062
TL 064

PO LUONG VA DIEU KHIEN BANG MAY TINH

16i vao cao. Vi mach nay c6 phan bu tan s6 bén trong va trong
nhiéu trudng hdp c6 thé thay thé truc tiép cho cdc khuéch dai
thuit toan khac.

Cdc thong s6 ky thudt:

Q Dai dién dp ngudn nudi: t3V..218V
O Dién ap offset V,5 (max) 75 uwV

O Déng tinh 161 vao Iz (max) 3 pA

O D6 rong dai khuéch dai GWB 0,6 MHz

O Tése db tang dién 4p 0.3 Vius

7 Dién trd 161 vao 60 MQ

TL 081 12 mdt khuéch dai thuat toan don c6 chan ra dung
cho viéc diéu chinh offset 0. Trong khi TL 082 14 mét khuéch
dai thuit toan kép hai con TL 084 la kép 4; ca hai déu ¢b
cung mot cach bd tri chan déi v6i ngudn nudi. Cdc vi mach
nay td ra la dic biét thich hgp d8i véi cdc b tich phéan
nhanh, cdc bd khuéch dai, cdc bd loc tich cuc va trong céc
may do.

Cdc thong s6'ky thudt:

O Dai dién 4p nguén nuéi: £3V . +18V
Q Dién 4p offset Vg (max) . 15 mV

O Dong tinh 161 vao Ig (max) : 400 pA

QO D6 réng dai khuéch dai GWB 3 MHz

O Téc d6 tang dién 4p 13 V/ps

O Dién tré 16i vao > 1012 0

O Dong tiéu thu (max) _ 2,8 mA (TL 081)

5,6 mA (TL 082)
11,2 mA (TL 084)

TL 061 12 m6t khuéch dai thudt todn don cé chan ra dung
cho viéc diéu chinh offset 0. Trong khi TL 062 1a mét khuéch
dai thudt todn kép hai con TL 064 1a kép 4; ching 1a thé hé

~cong suat nhd ctia ho 081 Do mdi bo khuéch dai tidu thy

dong khong ddng ké, ¢d 200 uA, ma cdc vi mach nay to ra la
ly tudng d6i véi nhiing ng dung c6 céng sudt gisi han, dac
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AD 820
AD 822

biét 1a trong cdc dung cu do cam tay va cac mach hoat dong
bang pin.

Cdc thong s6'ky thudt:

O Dai dién 4p ngudn nudi: +3V..+18V

O Dién 4p offset V4 (max) 15 mV

O Daéng tinh 16i vao I (max) 400 pA

O Do rong dai khuéch dai GWB 1 MHz

O Téc d6 tang dién dp 3.6 Vius

O Dién trd 161 vao > 1012

O Dong tiéu thu (max) 250 pA (TL 061)
500 pA (TL 062)
1 mA (TL 064)

AD 820 1a mét khuéch dai thuit toan don cé chin ra dung
cho viéc diéu chinh offset 0. Trong khi AD 822 14 mot khuéch
dai thuat toan kép hai. Nhitng bd khuéch dai thuit todn doi
mdi nay cta hang Analog Device to ra c6 nhiing tinh chat rat
tot. Tin hiéu 161 ra dat dén ca dién ap nguén duong ca dién
ap ngudén am. Chung dugc thiét k& dé dung cho cic mach
hoat déng v6i nguén nudi don gian va chi ra mét dai dién ap
16i vao b4t ddu ngay tit 0 V. Mac da 1a dong tiéu thu khéng
dang ké nhung ca hai vi mach nay déu c6 toc d6 tang dién 4p
(d6 dée) va dod rong dai cao.

Cdc thong $0°ky thudt:
O Dai dién d4p ngudn nudi 4V .. 36V
' /+2V...+18V
QO Dién 4p offset Vg (max) 1mV
O Dong tinh 161 vao Ig (max) 20 pA
Q D6 rong dai khuéch dai GWB 2 MHz
O Téc dd tang dién ap 3,56 Vips
Q Dién trd 16i vao > 1012 Q
- O Dai dién ép 161 ra (nhd nhat) 0,004 V ... 4,992 V
(khong tat)

0,04 V(I;, =2 mA)
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Dong ticu thu (max) 750 nA (AD 8201
1,6 mA (AD 822)
Trén hinh 6.1 Ja sy sap xép chdn ra cua mét sé khuéch dai thuat
toan da mé ta ¢ trén :

Hinh 6.1 Sip x&p chan ra clia mdt s& khuéch dai thuat toan.
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Phu fuc 2
VAI NET VE QBASIC

Chuong trinh QBasic tao ra mét mé truong cho phép lap chuong
trinh bang ngén ngi Basic. Trong thu muc DOS, bén canh chuong trinh
QBasic imang tén QBasic. EXE) con thay c6 mét tép dé thiét lap ché do
ban dau (QBasic.INI) ciing nhu mdt vai chudng trinh thi du ¢é dudi la
BAS. Pé xem danh séch cac tép duce dung cho ngon ngii QBasic ta co
thé dung léenh sau: I

DIR \DOS\NQBASIC >

cac tép thi du duoe chi ra bang lénh:
DIR \DOS\*.BAS

con tép chuong trinh QBasic. EXE duge nap va khdi déng bang 1énh:
QBASIC

Trong dé chiia dung tit ca nhimmg gi dude yéu cau déi vdi viée nap
dd lidu va viée cho chay mét chudng trinh duge viét ra bang ngon ngit
Basic. Viéc goi ra QBasic mét cach diy du véi tat ca cac kha nang lua
chon (Option) duge thuc hién bang cau lénh sau:

QBasicl/BI/EDITORI/G/HII/MBFI/NOHI]({/RUN]Sourcedatei]
Option (Lya chon) M ta

/B Cho phép si dung mét man hinh don séc véi mét Card
d6 hoa mau. Véi Option /B, QBASIC sé mé ta hinh
anh don sac trén mét man hinh mau.

/EDITOR Goi ra bd scan thao van ban “ MS-DOS Editor “.
Option nay cling c6 thé duge dua vao duéi dang ngdn
gon: /ED.

/G Chi dinh cho QBASIC dé lam tuoi lai (refresh) mot

man hinh CGA nhanh nhu cu thé (Option nay chi co
thé st dung v6i mét man hinh CGA). Khi ma su lam
tuci lai man hinh lam xuat hién nhitng vét 14dm tam
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thi cé6 thé 1a phan ciing cua ban khong thich hgp v6i
Option nay. Khi d6, néu nhu ta thich ¢6 mét man hinh
sach sé& han thi ta hay khd dong QBASIC khéng c6

Option /G.

/H Chi ra s6 dong 16n nhat ¢6 thé tuong thich véi phan
cung.

/MBF Khi chi dinh chite nang bién déi cua QBASIC (CVS<

CVD, MKS$, MKD$), dé xu 1§ ~ac con $6 trong khuon
mau IEEE nhu cac con sé troiig khuén mau nhi phan
Microsoft.

/NOHI Cho phép su dung mdt man hinh khéng thich hgp véi
cuong do sang cao. Option nay khong su dung vé may
tinh Laptop cua hang Compagq.

Source-datel La tép ma QBasic can phai md khi khéi dong chuong
trinh. Dé md mot tép da dude viét bang GW-BASIC
hoac la BASICA thi tép nay can phai dudc luu trit
bang Option, A

/RUN Source-  Khi chi dinh QBASIC dé md va cho chay mét chuong
datei trinh trudce khi né duge chi ra trén man hinh

QBasic ¢ chiia dung mdt phuong tién gidp do truc tuyén (On Line)
ma ta c6 thé tim dén mdt cach dé dang. Su trg giup doé c6 thé dude su
dung theo cach sau:

O Dé nhan duge su giai thich vé cach dung mét tir khoa cua QBasic, ta
di chuyén con tré dén d6 réi nhan vao phim 1 hodc 1a nhdn vao phim
chudt phia bén phai.

QO D& nhan duge su giai thich vé mot thue don QBasic, mét 1énh hodc
mot hop doi thoai ta di chuyén con trd dén d6 réi nhan vao phim F1
hodc 14 nhdn vio phim chuét phia bén phai.

A Dé xem lai céc chia dé trg giup cua QBasic, ta di chuyén con tré dén
dé6 roi nhan phim Alt+H sau dé 12 mdt trong cdc chit cai duge nhén
manh (t5 dam hoac gach duéi) &6 lua chon mét lénh.
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O Dé di chuyén con trd téi cda sé tro giip (Help), hay an Shift+F6.

O Dé lat trang céc théng tin tro giup 1én phia trén hoac phia dusi, ta
nhén vao phim <Page Down> hoac <Page Up>.

0 Dé sao chép cdc théng tin tro gidp (chang han nhu cdc thi du chudng
trinh) vao mét ciia s6 dé nhin, ta su dung cac lénh tuong Gng trong thuc
don soan thao (Edit).

0O Dé déng cuia sé tro givip (Help) lzi, hay 4n phim ESC.

Dé di chuyén con tro tdi mét chu dé cdn trg gitp, ta 4n vao phim
TAB hodc 1a vio chit c4i dau tién ctia chit d& mong muédn. Dé xem vé
mét chu dé hoac cdc théng tin vé mot tir khod, ta di chuyén con trd téi
mot vi tri nao dé trén chu dé hoac 1a tir khod réi sau dé nhén vao phim
F1 (hoac la vao phim chudt bén phai).

QBasic luu trit 20 chu dé can trg giup sau cung ma ta da xem,
mudn xem lai cac chi dé nay ta nhan phim Alt+F1 hoac 1a nhdn nhiéu
lan 1én bé mat lua chon <Return>.

Bang tom tat dudi day cho ta mét cach nhin téng quan vé cdc 1énh
¢6 thé duoc st dung. Mbi 1énh déu dude moé td mét cdch ddy du trong
thuc don trg giup.

Nhiém vu trong khi lap trinh Tu khoa trong danh siach nay

Diéu khién viée chay chuong trinh  DO...LOOP, END, EXIT,
FOR..NEXT, IF.. THEN..ELSE,
GOSUB..RETURN, GOTO,
ON...GOSUB, ON..GOTO,
SELECT CASE, STOP, SYSTEM

Cdc hang va bién CONST, DATA, DIM, ERASE,
OPTION BASE,

Khai béao. READ, REDIM, REM, _
RESTORE, SWAP, TYPE.. END
TYPE, '

Dinh nghia cac thu tuc BASIC CALL, DECLARE, EXIT,
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FUNCTION, RUN,

Va goi ra SHELL, SHARED, STATIC,
SUB, 7
Nhap va xuat dit liéu ra CLS. CSRLIN, INKEY$, INP.

INPUT, KEY (Gan gi4 tri), LINE
INPUT, LOCATE, LPOOS,
LPRINT, LPRINT USING, OPEN
COM, OUT, POS, PRINT,
PRINT USING, SPC, Ham-
SCREEN, TAB, VIEW PRINT,
WAIT, WIDTH

Mb ta bang dd hoa CIRCLE, COLOR, GET (Grafic),
’ LINE, PAINT, PALLETTE,
PCOPY, PMAP, POINT,
PRESET, PSET, PUT (Grafic),
Lénh-SCREEN, VIEW,

WINDOW,
Lénh hé théng tit DOS CHDIR, KILL, MKDIR, NAME,
RMDIR
Xuét va nhap Datei CLOSE, EOF, FILEATTR,

FREEFILEGET (Datei-1/0O),
INPUT, LOC, LOCK, LOF,
OPEN, PUT, (Datei-I/O), Ham-
SEEK, Lénh-SEEK |, UNLOCE,

WRITE
Quan 1¥ bd nha CLEAR, FRE, PEEK, POKE,
Quan ly day kv tu ASC, CHR$, HEXS$, INSTR,

LCASE$, LEFTS, LEN, LSET,
LTRIM$, Ham MID$, Lénh-
MID$, OCT$, RIGHTS, RSET,
RTRIMS$. SPACE$, STR$,
STRING$, UCASE$, VAL,
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Thuc hién cac phép tinh todn hoc

Theo dbi bién ¢6 va theo doi 16i

269

ABS, ASC, ATN, CDBL, CINT,
CLNG, COS, CSNG, CVDMBF,
CVSMBF, EXP, INT, LOG,
RAN-DOMIZE, RND, SGN, SIN.
SQR, TAN, Ham TIMES$,

COM, ERDEV, ERDEVS$, ERL,
ERR, ERROR, KEY (Theo déi
bién c¢8), ON COM, ON ERROR,
ON KEY, ON PEN, ON PLAY,
ON STRIG, ON TIME, PEN,
PLAY (Theo doi-bién cd),
RESUME, RETURN, STRIG,
Ham TIMER, Lénh TIMER,

Hinh vé 6.2 dudi diy mé ta su trinh bay man hinh sau khi khdi -

dong chuong trinh QBasic:

File Edit vmw-Seé_@h: Ruﬁ":[;iebué Bptmns Sl '

Hinh 6.2 Man hinh cda QBasic sau khi dugc khdi déng.
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Sau khi khdi dong tit DOS bang ciu 1énh di trinh bay & phan trén,
ta ¢é thé lam viée truc tiép véi QBasic. Nhitng thao tac déu duge nhac
nhé trén dong thuc don phia trén va 1oi giai thich d phia dugi cua man
hinh....
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Phu luc 3
MOT SO LOAI RANH CAM
TRONG MAY TiNH PC

Dé gitup ban doc khi tim hiéu cac card ghép néi ¢6 chat lugng cao, trong
phan nay sé dude gidi thiéu su sap x&8p chan ra 6 mét s6 ranh cam khac
vol ISA:

1) RANH CAM 32 BIT THEO CHUAN EISA (Extended Industry

Standard Architecture)
Kich thuéc théng thuong cua mét card EISA la:

# Chiéu cao: 127 mm (5,0 inhxg)
# (Chiéu dai: 333,5 mm (13,13 inhxa)

* Chiéu day, bao gém ca linh kién: 12,7 mm (0,5 inhxd)

Tuw kich thuée nay. ré rang la mot card ISA c6 thé cam vira ranh
cam EISA. Ranh nay vira ¢6 thé chap nhan cac card ISA 8 va 16 bit viia
cé the duy tri ché do heat déng 32 bit ciia cac card ghép ndi tuan theo
ding chuan EISA. Ranh cam EISA duge dung cho bo xu 1y 80386 DX va
cac thé hé ké tiép

Su sap xép chan ra trén ranh cam EISA c6 dang tudng tu nhu trén
ranh cam ISA chi khac 6 vi tri cy thé va tén goi cla cac chan, cho nén
dé tién so sdanh trong bang ¢ trang sau & dan ra sy sap chan cua ca hai
loai.
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EISA ISA EISA

GND GND B A0l | /10CHCK -CMD

+5V Reset BO2 AO2Z D7 -START

BV +5V BO3 | | AU3 D6 EXRDY

Dt trit 1RQ2 B04 AO4 N5 EXS2 -

D tri -5V B05 AO0B D4 (iND

iSteg: DRQ2 Bo6 Al6 13 i Stey)

D Ll 12V BO7 AQT 2 | EXie

Dyt Du 1rix BO8 A0S D1 SLBURST

+12V + 12V B9 ADY Do SMSBURST

M-10 GND Bio AlQ | 1ocHRDY W-R

-LOCK /MEMW Bi1l All AEN GND

Dy trit /MEMR Bi2 Al12 A19 Dut trit

WND 10w B13 Al3 Al4 D trit

P it AOR B14 Al4 Al7 I trit

-BE3 /DACKS B15 Alb Alf GND

1Steg) DREQ3 B16 Al6 Al5 L (Stegi 1

-BE2 MACKL B17 Al7 Al4 -BE1

-BEO DREQ1L B18 Al8 A13 -L.Address31

GND MACKA B19 Al19 Al2 GND

+5V CLK B20 A20 All -LAddress30
-LAddress29 | TRQ7 B21 A21 A10 -I,Addresszm

GND IRQ6 B22 A22 A9 -LAddress27
‘LAddress26 | IRQ5 B23 A23 A8 | -LAddress25
-LAddress24 | TRQ4 B24 I A24 AT GND

{Steg) IRQ3 B25 A2H AB (Steg)

LAddress16 | /DACK2 B26 A26 A5 LAddress15 |

LAddresst4 | TC B27 A27 Ad LAddress13

+5V ALK B28 A28 A3 LAddress12

+5V +5V B29 A29 § A2 LAddress11

GND 0se B30 A30 Al GND

LAddress10 { GND B31 A31 AD LAddress9
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LAddress8 |MEMCS16 D01 CO01 | -SBHE LAddress?
LAddress6é | 1-0 CS18 D02 C02 | La23 GND
LAddress5 IRQ 10 03 C03 | LAa22 LAddress4
+5V IRQ 11 D04 C04 §La21 LAddress3
LAddress2 | IRQ 12 D05 C05 | LA20 GND
(Steg) IRQ 13 D06 CO6 | LAl9 {Steg)
Data bit 16 | IRQ 14 D07 C07 | LA18 Data hit 17
Data bit 18 | -DARK 0 D08 C08 | LA17 Data bit 19
GND DRQ 0 D09 C09 | -MEMR Data bit 20
Data bit 21 | -DARK & D10 C10 [ -MEMW Data bit 22
Data bit 23 | DRQ5 D1t C11 | sps GND
Data bit 24 | -DARK 6 bi2 Cl12 | sb9 Data bit 25
GND DRQ 6 D13 C13 | sD1o Data bit 26
Data bit 27 { -DARK 7 D14 Cl4 | sD11 Data bit 28
{Steg) DRQ 7 D15 C15 | sDhi12 {Steg)
Databit29 | +5V D16 C16 | SD13 GND
+5V MASTER D17 C17 | sDhi4 Data bit 30
+5V GND D18 C18 | sDis Data bit 31
-MAKx -MERQx

O RANH Ci\M 32 BIT VA 64 BIT THEO CHUA,N VESA VLB
(VESA Local Bus Standard)

Viéc tao ra cdc “local bus” nam trong ¥ dé nham dat duge moi lién
hé trye tiép vdi bo xit Iy dé lam tang téc @6 truyén dit liéu, dac biét la
khi bé xut ly 803486 ra dgi. Con chit VESA bit nguén tit t&n goi clia
Video Electronics Standard Association, t8 chiic nay da danh nhiéu thai
gian dé tim kiém nhing giai phdp bing phén ciing dé tan dung téc do

xu ly cua cac bd vi xit Iy thé hé méi.

Ranh cdm VLB (VESA Local Bus) bao gbm mot ranh cdm ISA 18
Bit vA m6t ranh md rong nam thang hang véi ranh ISA. Ranh cim VLB
c6 dén 116 chan ra dude sdp xép nhu bang duéi day.
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64 bit 32 bhit 32 bit 64 bhit
DATO1 Bo1 A01 | paToo
DATO03 B0O2 A2 DATO2
GND BO3 A03 DAT04
DAT05 B04 A04 DATO06
DATO7 Bo5 A05 DATOS
DAT09 Bo6 A06 GND
DAT11 BO7 AOQT DAT10
DAT13 B08 A08 DAT12
DAT15 B09 . A09 Vec
GND B10 Al10 DAT14
DAT17 | B11 All DAT16
Ve Bi12 Al2 DAT18
DAT19 Bi3 Al3 DAT20
DAT21 B14 Al4 GND
DAT23 B15 Al5 DAT22
DAT25 Bi6 Al6 DAT24
GND B17 Al7 DATZ26
DAT27 B18 AlS DAT28
DAT29 B19 Al9 DAT30
DAT31 B20 A20 Vee
DAT62 ADR30 B21 A21 ARD31 |- DATS3
DAT60 ADR28 B22 A22 GND
DAT58 ADR2s | B23 AZ23 ADR29 DAT61
GNDY B24 A24 ADR27 DAT59
DAT56 ADR24 B25 - AZ5 ADR25 DAT57
DAT54 ADR22 B26 AZ6 ADR23 DAT55
Vec | B27 TUA27 ) ADR21 DATS3
DAT52 ADR20j] B28 I A28 ADR19 DAT51
" DAT50 ADR18| B29 - A29 GND

q_,\"
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DAT48 ADR16 | B30 A30 | ADR17 DAT49
DAT46 ADR14 B31 A3l ADR15 DAT47
DAT44 ADR1Z | B32 A32 Vee
DAT42 ADRI10 B33 A33 ADR13 DAT45
DAT40 ADROS B34 A34 ADR11 DAT44

GND{ B35 A35 | ADR0OS | DAT41
DAT38 ADRO6 | B36 A36 ADRO7 DAT39
DAT36 ADRO4 || B37 A37 ADRO5 DAT37
{WBACK# | B38 A38 GND
BE4# BEO# B39 A39 ADRO3 DAT35
Vec | B4O ’% A40 | ADRo2 | DAT34
BEG# BE1# B41 Adl Du trit LBS64#
BE6# BE2# | B42 A42 RESET# | LBS64#
GND B43 A43 D/ C# - DATE1
BE7# BE3# ) B44 Ad44 M/ 104 DAT59
_ ADs# | B45 Ad45 W/ R# DAT57
{Steg) (Steg) B46 A46 (Steg) (Steg)
(Steg) (Steg) | B47 A4T (Steg) (Steg)
LRDY# || B48 A48 | RDYRTN#
LDEV<X># B49 A49 GND
LREQ<X># B50 ABQ 1RQ9
GND B51 AB1 BRDY#
LGNT<X># | B52 AbH2 BLAST# ,
Vec | BbH3 A53 -| IDO DAT32
T2 B54 Ab4 D1 DAT33
D3 B55 A55 GND
ACK64# ID4 B56 Ab6 LCLK
Dutrit | B57 A57 Vee
LEAD# | B58 A58 LBS16#
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"0 RANH CAM 32 BIT THEO CHUAN PCI (Peripherai Component

Interconect-Standard)

Tiéu chuin nay dude chinh thic dua ra vao thdng giéng nam 1994
va du tinh dp dung cho cdc mdy tinh PC dén 64 bit, con téc dp truyén dit
lidu c6 thé dat dén 132 Mbyte mbi gidy. Théng thudng, bén canh 2 hoac
3 ranh cim PCL, cdc nha san xuét van sip x6p mét vai ranh cim ISA
dé ngudi sit dung c6 thé ghép ndi mét cach linh hoat tuy theo nhiing

card dang san co trong tay.

Bang dudi day mé ta su sdp xép chan ra trén rianh cdm PCI, trong
d6 mat A 1a mat sap xép linh kién cdn mit B 1a mat han céc chan linh

kién.

Chén |5V, mat A |5V, matB 3,3V, mat A 3,83V, mat B | Cha thich
1 -12V TSRT# -12V TSRT# Bitdau 32bit
2 TCK +12V TCK +12V
3 GROUND TMS GROUND T™S
4 TDO TDI TDO TDI
5 +5V +5V +5V +b5V
6 +5V | INTA# +5V INTA#

7 INTB# INTC# INTB# INTC#

8 INTD# +5V INTD# +5V

9 PRSNT1# Dy tri PRSNT1# Du trit

10 Dy (rit +5V (1/OY Dy trit +3,3 V(/O)

11 PRSNT2# Du trit PRSNT2# Dy trid 3.3V -Steg
12 GROUND GROUND (Steg) (Steg) 3.3V -Steg
13 GROUND GROUND {Steg) (Steg)

14 Dy trit Du trit Dy trit Dy trit

15 GROUND RST# GROUND RST#

16 CLK + 5 V(1/0) CLK + 3,3 V(O3

17 GROUND GNT# GROUND GNT#

18 REQ# GROUND REQ# GROUND

19 + 5V I/O) Dy trit . | +3,3V (/D) Du trit

20 AD[31] ADI30] ADI31] AD[30]

21" AD[29] +33V ADI28] +33V

22 GROUND AD(28] GROUND AD[28]

23 AD{27] AD{286] i27] AD[286}

24 AD[25] GROUND AD[25) GROUND
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Chan [5V.mat A |5V, matB 3,3V, mat A | 3,3V, mat B | Chi thich

25 +33V AD[24} +33V AD[24]

26 C/BE[3}4 INSEL CBE[3H TDSEL

27 AD[23] +33V AD[23) +33V

28 GROUND AD[22] GROUND AD[22]

29 AD[21] AD(20} AD[21] AD(20]

30 AD[19] GROUND AD[19] GROUND

31 +33V AD[18] +33V AD(18]

32 AD[17] AD(18] AD{17] ADf16]

33 C/BE[2)# +33V C/BE{2]# +33V

34 GROUND FRAME# GROUND FRAME#

35 IRDY# GROUND IRDY# GROUND

36 +33V TRDY# +3,3V TRDY#

37 DEVSEL# GROUND DEVSEL# GROUND

38 GROUND STOP# GROUND STOP#

35 LOCK# +33V LOCK# +33V

40 PERR# SDONE PERR# SDONE

11 +33V SBO# +33V SBO#

42 SERR# GROUND SERR# GROUND

43 +33V PAR +33V PAR

44 C/BE[1]# AD[15] " C/BE[11# AD[15]

45 AD[14] +33V AD(14) +33V

46 GROUND AD[13] GROUND AD[13)

47 AD[12] AD[11] AD[12] AD[11]

48 AD[10] GROUND AD{10] GROUND 5 V(Steg)

49 GROUND AD{09] GROUND AD[09} £

50 (Steg) (Steg) GROUND GROUND 5 V-(Steg)

51 (Steg) (Steg) GROUND GROUND

52 AD{[09] C/BE[OJ# AD(09) C/BE[0}#

53 AD[07] +33V AD|07] +33V

54 +33V AD|08] +33V AD{06]

55 AD}05] AD[04] AD[05] AD{04]

56 AD[03] GROUND AD[03] GROUND

57 GROUND AD[02] GROUND AD[02]

58 AD{01] AD{00] AD{01] AD[00]

59 +5 V (I/O) +5V(I/0) +33V +33V

60 ACK644# REQ 64# ACK64# REQ64#

61 +5V +5V +5V +5V

62 +5V +5V'$'H| , oV +5V Hét 32 bit
{Steg) (Steg) {Steg) (Steg) Cédch ly vgi
iSteg) {Steg) (Steg) . (Steg) phan 64 bit




Chan (5V,mat A |5V, matB | 3,3V, matA|( 3,3V, mat B! Chu thich

63 Du trit GROUND Du trit GROUND |B4t ddu 64 bit

.64 GROUND C/BE[T# GROUND C/BE[7]#
65 C/BE[61# C/BE[5]# C/BE{sl# C/BEIS]#
66 C/BE[4]# + 5 VIO C/BE[4]# + 3,3 V(I/O)
67 GROUND PARG4 GROUND PARG4
68 AD[63]) AD[62] © ADIB3) AD(62]
69 AD[61] GROUND AD{61] GROUND
70 +5 V (1/0) AD[60] +3,3 V(IO AD{60]
71 AD[59] AD[58] AD([59] AD[58]
72 AD[5T] GROUND ADI[57] GROUND
73 GROUND AD[56] GROUND AD[56]
74 AD[55] AD[54] AD[55] AD{54]
75 AD[53] +5 V (I/O) GROUND +5 V(I/O)
76 GROUND AD[52] GROUND AD[52]
71 AD[51] AD[50] AD([51] AD[50]
78 AD{49] GROUND AD[49] GROUND
79 +5 V{1/0) AD[48] + 3,3 V(/O) AD[48]
80 ~AD{[47] AD[46] AD[47) AD[46]
81 AD{45] GROUND AD{45] GROUND
82 GROUND AD[44] GROUND AD[44]
83 AD[43] AD{42] AD{43] AD[42]
84 AD{41) + 5 V(I/O) AD141] + 5V (I/O)
85 GROUND AD[40] GROUND AD[40]
86 AD{39] AD[38] AIN39] AD[38]
87 ADI3T) GROUND ADI37] GROUND
88 + 5 V(I/O) ADI36] + 3,3 VI/n AD{36]
89 ADI35] AD{34] AD([35] AD{[34]
90 ADI[33] GROUND AD[33] GROUND
91 GROUND AD{32] GROUND AD([32]
92 Dy trix Du trt Du trit Dy tr
93 Du trit GROUND Dy trit GROUND
94 GROUND Du trit GROUND Du tri Hét 64 bit

® S ©
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