LOT GIOI THIEU

Trong cdc mdy tinh thé hé hi€n nay cé mdt sO thi€t bi ngoai thong dung
nhu: Man hinh, ban phim, chu0t, mdy in...vGi cic thi€t bi ngoai d6 mdy tinh
déu c6 khbi ghép ndi tuong Ung va chiing dugc tich hop ludn trén mot bo
mach gOi 1a main board. Tuy nhién mdy tinh khong chi ding 1ai v&i thi€t bi
ngoai vi néi trén ma cé nhitng yéu cau cao hon, nhu k&€t nGi v&i cdc may méc
trong cdng nghiép...va da dudc cdc nha sdn xudt 1uu tam tGi va ho d€ trOng
v0 sO céc con dudng c6 th€ ghép ndi vGi bus clla mdy tinh nhu: RS232, LPT,
COM, USB, cic khe PCI ...Pay chinh la con duOng ai muOn nghién clru md
rOng pham vi k€t ndi cla mdy tinh k&t hdp s dung v&i b vi di€u khi€n cé
th€ 1ap trinh dugc.

Mb dun ”L&p trinh ghép ndi mdy tinh” 13 mOt md dun chuyén mon cla
hoc vién nganh s(fa chita may tinh. M dun nay nham trang bi cho hoc vién céc
truOng cong nhan kY thudt va cic trung tim day nghé nhiimg kién thlc vé ky
thudt 1ap trinh, kY thuat ghép noi cdc thi€t bi ngoai vi v&i mdy tinh...v8i cic
ki€n thlc nay hoc vién c6 th€ dp dung truc ti€p vao linh vuc sdn xudt ciing
nhU dodi sOng. M6 dun nay ciing ¢4 th€ 1am tai liéu tham khdo cho cic c4n bd
kV thuat, cdc hoc vién cla céc nghanh khdc quan tim d€n linh vuc nay.

Mac du di c6 nhUng cO gang d€ hoan thanh gido trinh theo k€& hoach,
nhUng do han ché vé thGi gian va kinh nghi€ém soan thdo gido trinh, nén tai
liéu chac chan con nhitng khi€m khuyét. Rt mong nhdn dugc su déng g6p ¥
ki€n cla cdc thay c¢d ciing nhU c4c ban hoc sinh, sinh vién va nhiing ai ¢6 nhu
cau sUr dung tai 1iéu nay.
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MO PUN: LAP TRINH GHEP NOI MAY TINH

¢ Ma mo6 dun: MD38
< Vi tri,  nghia, vai tro cla mé dun:
- Vi tri:

+ Mbn dun dugc bd tri sau khi hoc xong mén hoc/mé dun: Lap rdp va

cai dat mdy tinh, Po 1uOng va di€u khi€n mdy tinh, Kié€n tric mdy tinh, SUa
ch(ra may tinh.
- Tinh chat:

+ La mon dun chuyén nganh tu chOn.

Y nghia, vai trd clla mo dun:

+ M dun nay gitip chiing ta ¢6 th€ tao ra dugc mOi lién hé can thiét
gilta mdy tinh va th€ giGi bén ngoai

+ Chuong trinh di€éu hanh hé thOng ghép n6i cla md dun cé khd niing
dadm nhan viéc thu thdp thong tin tU bén ngoai va di€u khi€n céc thiét
bi ghép nOi vGi may tinh

+ Gitip cho ngu0i doc c6 k¥ ning v€ 1ap trinh ddi tUgng va tao ra dugc
cdc mach dién t& d€ ghép nbi v&i mdy tinh c6 nhi€u Ung dung trong
thuc tién.

% Muc tiéu cua mo6 dun:

Lap trinh truyén thong qua cOng nOi ti€p va song song

Xay dung k€& hoach va thi€t k€ cic chuong trinh di€u khi€n ghép n0i
may tinh.

Lap trinh hoan chinh trén mdi truGng phat tri€n v&i ngdn nglt ho trg 1ap
trinh ghép noi.

C6 y thlc tu gidc, tinh ky ludt cao, tinh than triach nhi€m trong hoc tap.
Binh tinh, tU tin trong cdc cdng viéc lién quan ghép nOi mdy tinh..

Thoi lugng
M3 bai Tén bai T6én | 2| TV | kigm
5§ | hwye | ¢ tra

& t | hanh

Bai m@ dau: TOng quan v& ngdn nglt

MD38-01 | o . A 04 03 10 0
lap trinh truy€n thong

MD38.02 Bai 1: CaAlc cauNIQPh V\a doi tuong 10 03 05 0
trong ngdn ngU 1ap trinh

MD38-03 | Bai 2: Lap trinh thiét bi do 10 | 04 | 05 01

MD38-04 | Bai 3: Lap trinh qua cOng noi ti€p 12 | 06 | 06

MD38-05 | Bai 4: Lap trinh qua cOng song song 12 | 06 | 05 01

MD38-06 | Bai 5: Lap trinh qua cdc mach ghép | 12 06 06




n0i da niing

BAI MO PAU: TONG QUAN VE NGON NGU LAP TRINH TRUYEN
THONG

Ma bai : MDb38-01
< Gidi thiéu

Bai mG ddu nham gidi thi€u cho hoc sinh mOt cdch tOng quan v€ ngdn
ng(r dugc st dung d€ 1ap trinh giao ti€p vGi mdy tinh, viéc 1ap trinh Visual c6
th€ hi€u 12 ding céc di€u khi€n c6 san, chiing ta s& ding chudt v&i nhimg thao
tac d€ 18y nhlng di€u khién can dung tU hOp coéng cu dua vao Form dé€ thiét
k€ chuong trinh, xdc 1ap céc thulc tinh cho chiing va sau d6 1a viét 1énh cho

nh{ng di€éu khién dé.
% Muc tiéu
- Nhan biét dugc tdng thé cla ngon nglt 1ap trinh truyén thong
- Trinh bay chinh x4c cdc di€u khi€n truyén thong, ddc tinh, cdc su' kién
- SU dung g0i dudc cic ham API trong 1ap trinh truy€n thong va mOt sO
Ung dung trong 1ap trinh truyén thong.
- Can than, tU gidc, chinh x4c...
- Tuan thU, ddm bdo an toan cho ngUdi va thiét bi
- C6 tinh than trach nhiém cao trong hoc tap va lam viéc
*» NOi dung chinh
A.LY THUYET
1. GiGi thiéu vé ngén ngit truyén thong
Muc tiéu :
- Hiéu dugc khdi niém vé ngén ng(r 18p trinh Visual Basic
- Thuc hién dugc mét s6 thao tdc cO ban trén phdn mém Visual Basic 6
1.1. Gigi thiéu Visual Basic
Visual Basic 1a mOt ngdén nglt 1ap trinh cdp cao 32 bit dugc sU
dung d€ viét cic chuong trinh chay trong mdi truGng Windows. Visual Basic
st dung ki€u 1ap trinh Visual hay RAD( Rapid Application Development)
trong d6 viéc tao céc clra sO, cac Di€u khi€n va cich Ung xU cla céc clra sO
cting nhu cdc Pi€u khi€n dugc thuc hién mot cich dé dang nhanh chéng chi
bang céc thao tdc v&i mouse khong can phai khai bdo, tinh todn vGi nhi€u cu
1€nh phUc tap.
Visual Basic 12 mOt ngdén nglf 18p trinh theo ki€u hudng d0i tugng. N6
khéc véi ki€u 1ap trinh cii 13 ki€u Top Down.
- Lap trinh Top Down: chuong trinh dugc bd tri va thuc thi tU trén
xuldng. V&i ki€u
1ap trinh nay, viéc bO tri s& trd nén rat khé khin d6i v3i cac chuong trinh 16n.
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- Lap trinh hudng doi tuong OOP (object-oriented programming): Céc
thanh phan dugc phan thanh cic d6i tugng (Object) va vi€t cdch Ung xU
rieng cho moi d6i tugng sau d6 két hgp chiing 1ai tao thanh chuong trinh.

1.2. Bat dauwoiVisual Basic 21

1.2.1. Khéi m
Sau khi khGi.dOng V lﬁ!ﬂhﬁ?@mg) “New Project” xudt hién

cho phép 1ua chon 'T'tréi® s t1'1 Ung dung m pmuOmtao VB6 cho phép

tao 13 loai Ung du ngﬁlac nia 0 T -
“New”, tuy nAieH S ﬁ‘il‘ffé“d@c“éeﬁ'ﬁ bdiliya IOng, Standard EXE

(mOt loai chuOng trlnb\‘tu‘ cl@ tle%uarﬁe dl,gg chonl

WE leard Data Project 115 Application Addin Activel
Manager Diocument: Ol

P=a 4 Pa 4 Pea 4 LI

Open |
Cancel |
Help |

[~ Don't show thiz dialog in the future

Ele Edt Wew Project Fomet Debug Run Query Disgrom Tnols Addns Window Hep  &—Nenu Bar

Belimenloal, M EERE N/

4995,4095 3% 4600 x 3600
ro) jec

eeeee

& Projectl - Formi (Form)
& o

1.2.2. Giao Qi€

ToolBox
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Hinh 1.2: Giao dién Visual Basic
+ Giao dién c0 bdn cla VB bao gdm céc thanh phan sau:
v' MenuBar: céc trinh don cUa VB.
v" Toolbar: mOt sO chlc ning cd ban clla chuong trinh.
v" Toolbox: ch(a cic Pi€u khi€n (Control) thong dung.
v Project Explorer: hién thj cdc thanh phan cla Ung dung dang thuc hién.
v' Properties Window: CUta s hién thi cdc ddc tinh (Properties) thiét
k€ cla céc
+ Di€u khién.
v Form Layout Window: xem trudc hodc thay dGi vi tri Form khi
thuc thi Ung dung.
v Workspace: viing 1am viéc cUa chuong trinh...
v Ngoai ra giao dién VB con chla rat nhi€u cdc thanh phan khic.

PE hién thi thanh phan nao ban chon trinh don “View” va click chon
thanh phan ban mudn hién thi.

Tuy nhién, vGi nhiing thanh phan dugc gidi thi€u trén da dU d€ gitip
ban x4y dung cdc Ung dung cla VB. C4c thanh phan trén sé dugc gidi thi€u
day d0 hon trong cac phan sau cUa tai li€u nay.

Chi y: Do VB 13 m0t ngdén nglt 1ap trinh theo ki€u hudng dbi tuong
(tuy chua that s day dU ¥ nghia), vi vay d€ cé th€ lam viéc vi VB trudc
hét ban phai bi€t c0 ban v€ khdi ni€ém “Pdi tugng”-Object.

2. Cac diéu khi€n truyén thong
Muc tiéu :

- Trinh bay chinh xdc cdc di€u khién truyén thong, dac tinh, cdc sU kién

- SU dung dugc cdc doi tuong d€ tao cdc Form

Cic DPiéu khién trong VB 12 m0t dang cla P0Oi tugng. P6 1a nhitng
cdng cU c6 san gidp cho viéc tao giao dién cla Ung dung trd nén dé dang va
nhanh chéng hon, day chinh 13 ddc trung cUa ki€u 1ap trinh VISUAL hay RAD
da dugc dé cép G trén. Cac Piéu khi€n ciing bao gOm céc thanh phan cla
DOi tuong. Vi vy, tU bay gi0 khdi ni€m Di€u khién c6 thé hi€u ddng nhat
vGi boi tugng.

2.1. Textbox

Textbox hay con goi 1a edit field or edit control, hién thi thong tin trong
thdi gian thi€t k€ hay ldc chuong trinh dang thuc thi. Viéc truy xudt thong tin
cla Textbox dugc thuc hién thdng qua Properties “Text”
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24. Form

Form hay bi€u mau, 13 d6i tugng quan trong khi viét cdc Ung dung.
Form dugc xem 1a nén cla giao di€n, mOt Ung dung phdi c6 it nhat mot
Form. Ciing giOng nhu cdc Poi tugng khic, Form ciling c6 céc Properties,
Method va Event riéng, tuy nhién Form c6 con c6 1 dac di€m quan trong khic
1a tat cd cic POi tuong nam trén Form dugc coi 1a 1 thanh phan cUa Form dé,
nhU vay c6 th€ dung ddu “.”d€ truy xudt cic dOi tuong trén Form. Vd: trén
Form1 c6 1 nit 1&nh Command1, d€ dat gid tri Left cla Command] 1a 100 ta
st dung 1énh: Command1.Left=100 hay Form1.Command1.Left=100.

- TU khod “Me”: tUf khod Me dugc s dung thay cho tén 1 Form nao d6
trong 1 ciu 1énh n€u ciu 1énhdugc vié€t ngay trong Form d6. Vi du trén
c6 thé viét lai: Me.Command]1.Left=100.
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Ngoai ra con rat nhi€u Control khidc thuOng dugc st dung khi thi€t ké
céc Ung dung v&i VB nhu':

- Image: ciing dugc sU dung hi€n thi hinh dnh nhu Form nhung
khong thé vé duoc 1én dbi tuong nay. Pac biét kich thuGc hinh dnh cheén
vao c6 th€ thay dbi theo kich thudc cla dOi tugng Image néu thulc tinh
Stretch=true.

- Label: thudng dugc st dung 1am cdc nhin, cdc dé tua

- Check box: mang hai gi4 tri true hodc false khi control nay dugc déanh
dau chon hodc khong chon.

- OptionButton: Nut lua chOn

- ComboBox: danh sich céc 1ua chon dang x6 xudng.

- ListBox: cling ch(fa danh s4ch cdc 1ua chon nhung dang khung

- Frame: khung bao cho m&t nhém control c6 ddc di€m chung nao doé.

- HScrollbar: thanh truQt ngang.

- VScrollbar: thanh trugt dUng.

- Nhém DriveListBox, DirListBox, FileListBox: sU' dung truy
xudtdén cic dudngdan trén dia.

- Timer: 12 b0 dinh thi, th0i gian dinh thi ch(ra trong Properties Interval

Céc Properties, Method, Event cUa cdc Control trén s& dugc gidi thiéu
trong tUng cdc vi du c6 lién quan.

3. Cach goi va viét cac DLL
Muc tiéu :

- SU dung dugc cdc ham API trong 18p trinh truyén thong va mot s6
Ung dung trong 18p trinh truyén thong.

- Trinh bay dugc van dé xung dbt cdc DLL

- Tao va sUr dung duoc cdc t€p *.DLL trong BASIC va DELPHI

DLL la c4c thu vién lién k€t dOng ch(a cac ham va thU tUc ma ta c6 thé
si dung d€ b6 sung cho nhitng ham con thi€u clla mOt ngdn ng(r 1&p trinh.

C6 hai loai DLL 1a Windows API DLL va Third-Party DLL

- Windows API DLL Ia nhimng tap tin DLL dd dugc cai san theo ciché
diéu hanh

- Windows. Céc tap tin Windows API DLL c¢6 nh(tng ham, thU tuc dugc
b6 sung mOt sO chlc ning ma VB chua cé.
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Ngoai cac Windows API DLL, cic chuOng trinh trén Windows c6
th€ phdi s dung cdc DLL khéc ( do céc cong ty hay cd nhan khic Microsoft
phat tri€n) goi 14 cacThird-Party DLL. Khong nhu cicWindows API DLL ,
cdac Third-Party DLL can dugc cii 1én dia cUng truGc khi s dung 1an dau.
cdc Third-Party DLL thuGng duoc tao ra bang ngdn ngit C.

Viéc s dung cdc DLL c6é nhi€u Uu di€m so v&i cdc thu vién tinh
(thuOng g0i 1a Package):

- DLL tiét kiém chO trOng trén dia.

- DLL tiét kiém b6 nh& bang cach st dung kY thudt chia s& hay con
g0i 1a 4nh xa bl nhd.

- Viéc g0 r0i ( Debug) trd nén dé dang hon bdi cac 106i dudc co 1ap
trong DLL duy nhat.

- DLL ludn t0 ra hiéu qua khi d6 an toan cUa né dugc dam bao.

Khai bao DLL

PE c6 thé€ st dung cdc ham, thU tuc trong mOt DLL, trudc hét phai
khai bdo cdc ham, thu tuc d6. Cong thUc khai bdo chung trong VB la:

[Publicl] Private] Declare SublFunction name Lib “Libname” [Alias
“aliasname”’]

vd: Public Declare Function Portln Lib "io.dIl" (ByVal Port As Integer) As Byte
Trong dé :

- Public : s dung toan cUc

- PortIn: tén ham

- To.dll: tén DLL

3.1. Tép *.DLL va cach ti€p can
3.1.1. Tép DLL trong Windows

Tép tin * DLL (Dymantic Link librany) Thu vién lién k€t dOng, d6i khi con
g0i 12 c4ac ham thu vién cUa Windows (Window Function librany). Thay vi
ching ta phdi vié€t toan b0 Ung dung bang tay thi bay gi® chiing ta chi viéc
g0i cic chUc ning da c6 san trong t€p tin * DLL. Pac tinh lién k€t dOng hoan
toan tuong phan vGi v&i mOt khai niém khéc dé6 12 lién k€t tinh cu thé 1a viéc
déng géi st dung cdc hinh Anh lién k€t tinh. Mdc du hi€n nay Unix ciing cung
cap céc thu vién dung chung (tuong tu *.DLL), nhi€u nha cung cap Unix céic
lién k&t tinh vi Ung dung hoan toan tuoOng tU cic thanh phan can thiét, viéc
cai dat mOt thu vién hay Ung dung md&i khong th€ 1am héng cdc chudng trinh
cai dat trudc dé. Cac nha cung cap khong can phai lo nang tdi viéc khi cai
dat thi cic phdm mém khdc c¢6 dnh holng tGi phan mém cla minh hay
khong. Khi st dung céc tép *.DLL c6 nhitng Uu di€m sau day:

- Tép *EXE c6 kich thudc gidm di dang k€ do phan 16n cdc ma ndm trong
DLL.
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- MOt thu vién DLL c¢6 th€ st dung dOng thdi cho nhi€u Ung dung khéc
nhau, nhUng 1ai chi cdn nap mOt 1an vao b0 nhd trudce khi chay
- C4c chuong trinh th& hién tinh Modul r& hon vi ¢6 sy thay dGi trong
DLL thi cdc chuong trinh g0i thuong khong bi thay dGi.
Ngoai ra con ¢6 mOt s6 uu di€m khéc:
MOt 1a: Dung 1ugng G dia dugc tiét kiém
Hai 1a: Tiét ki€m b0 nh& vi né c6 th€ diung cho nhi€u Ung dung khic
nhau tUc 13 né 4p dung k7 thudt chia s€. Windows cO gang nap DLL vao b0
nhG Heap va khi chuong trinh ndo can s thi s& dnh xa dia chi vi tri cla né
sang cho chuong trinh can diung. Phan 16n cic DLL c6 thé chia s& duoc
nhung c6 mOt sO thi khong thé chia sé ma phdi s& dung riéng
Ba 1a: Viéc sUa ch(ra 16i xay ra t0 ra dé dang hon vi phan nio sdy ra
16i thi phan d6 dugc stra chlra. Cac DLL c6 16i 1a duy nhat c6 thé stra ch{ta n6
ma kkhong can phdi vié€t 1ai toan bd Ung dung
3.1.2. Cach ti€p can v6i DLL cla Windows

+ CO ché bdo vé file cla Windows:

Khi ti€p can v&i cic thu vién mOt van d€ quan trong can phadi bi€t dén
12 cO ché bdo vé File Cla window. ChUc niing bdo v€ tap tin clUa window
(WFP: Windows File Protected) 12 bdo v€ cdc DLL hé thOng khoi phdi slra
ch(ra hay x6a bd cdc tic nhan khong dugc phép. Cic Ung dung khong thé thay
thé cdc DLL hé thOng, chi c6 cdc Package ning cap hé diéu hanh, chang han
nhu 12 SERVICE PACK mdi c6 thé 1am di€u d6. Cac DLL hé thOng chi dugc
nang cap bdi SERVICE PACK dugc goi 1a DLL dugc bdo vé (Protection
DLL). Trong Window 2000 c¢6 khodng 2.800 DLL dugc bdo vé. Néu ta th(r
sao chép mOt DLL dugc bdo v€ trong thU muc hé thdng (Win\System32 )
bang m6t DLL ciing tén nhung khic phién ban thi moi viéc tudng dién ra ém
dep va lai khong hé bdo 16i. Nhung sau d6 Window 2000 Iai thay thé né
bang ban gOc ban dau.

MO0i khi DLL dugc dat vao trong thU' muc hé théng thi Window nhan
dugc moOt su thay dGi thu muc thi né 1ap tUc ki€m tra xem c6 DLL dugc bao
v& no bi thay d6i hay khong. N&u diing c6 su thay d0i thi né ki€m tra xem c6
cht ki s6 phii hgp 1€ hay khong. Néu khong hgp 1€ thi Window tU sao chép
DLL gb6c tU thu muc Win\System32\dllCache viao thu muc
Window\SYStem32. WFP bdo vé cic DLL hé thOng khoi su thay ddi cla cic
thanh phan cUa phan mém cai dat. Ngay cic sdn pham cla MicroSoft Nhu
Office va Visual Studio ciing khdng th€ nang cap cic DLL dugc bdo vé trong
thu muc hé thOng.

3.1.3. Van dé xung dot DLL

Khi mdi ti€p xtic v&i cac DLL thi mOt trong sO cic khé khin gdp phdi 1a
van dé xung d6t DLL:Sau khi cai dat mOt phan mém mdi vGi mot sO thu
vién lién k€t dOng DLL nao d6. MOt hodc vai Ung dung c6é san trén mdy
khong 1am viéc dugc n(ra.
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Van dé xung d0t DLL trén Windows9x gy nén bdi moOt sO y€u di€m trong
vi€c bdo vé DLL: mOt chuong trinh cai dat nao dé khong ki€m tra phién ban
truGc khi sao chép cic DLL vio tht muc cUa hé thdng. Thi du néu mot
chuong trinh cai dat so sdnh phién ban hién thdi cla MFC42.DLL va khong
gy ra van dé gi. Tuy nihén mOt chuong trinh cai dat 1ai khong 1am thao tic
nay. Ban DLL cii dugc sao chép dé nén ban DLL md&i hon. Hau qud 1a khi
chuong trinh yéu cdu mOt doan ma trong ban md&i hon, né s€ khong tim dugc
doan mi d6. Van dé nay xdy ra rat phO bi€n vGi nhiing ngudi st dung win9x,
dac biét 1a khi Download cdc phan mém mién phi hodc 1a khi soa chép céc
chuong trinh tU ngU0i quen. Céc chuOng trinh chuyén nghi€p ngay nay khong
giy nén van dé nay boi 1€ chiing ludn ki€m tra chudc khi ghi dé nén DLL.

Céc DLL mdi ludn dugc coi 1a tudng thich v&i phién ban cii, nhung di€u
nay khong phdi bao gid ciing ding. Van dé xung ddt DLL ciing c6 th€ xay ra
khi mOt DLL duQc cai dat nhung ban than né 1ai chlra mot 161 mGi. Mac du
day 12 nguyén nhan rdt it gdp nhung di c6 trudng hop xAy ra trong thuc t€.
3.2. C4ch tao va sir dung tép *.DLL trong BASIC va DELPHI
3.2.1. Cac DLL riéng

ThuOng thi cdc chuong trinh trén Window 9x xho nhiing Ung dung cu thé
ta s& cam thdy thi€u mét s6 ham nao d6. Khi dé cach gidi quyét tOt nhat 1a
vi€t ra ham bang mOt ngdn nglr khic, chang han nhu ngdn nglr C. Sau d6
thi€t 1&p mOt ham DLL. Pay chinh 12 DLL riéng (Private). C6 th€é dinh nghia:
DLL riéng la cdc DLL duQc cai dat trong mOt Ung dung xdc dinh va chi cé
(ng dung dé st dung. Chang han ta quan tim dén chuong trinh Maypp.exe.
Ta da ki€m tra Myapp.exe v3i Msvert.dll phién ban 1.0 va vGi Mayapp.dil
phién ban 2.0. Ta muOn bdo rang Mayapp.exe ludn dudc s dung Msvert.dll
phién ban x.x va MA.dll phién ban 2.0. PE lam dugc viéc dé phan mém cai
dat cUa ta sao chép Mayapp.exe, Msvcrt.dll phién bdn 1.0 va Sa.dll phién ban
2.0 vao thu muc /Myapp. Sau d6 ta Iuu y Window 98/2000 rang Myapp.exe s€
dung cdc DLL riéng d6. Khi Myapp chay trén mOt hé théng Windows 98/2000,
né tim trong thu muc /myapp cdc DLL riéng tru@c khi tim trong cd thu nUc va
dudng dan cla hé thOng. Céc Service Pack tuong lai ning cdp Msvert.dll sé
khong th€ 1am hdng Myapp vi né khong sU dung phién ban chung cla
Msvert.dll. Cac Ung dung khdc c6 cai dat cdc phién ban khéac cUa DLL khong
th€ anh hudng tGi Myapp, bdi 1€ Myapp c6 phién ban st dung riéng MA.dll.

Céc DLL riéng con dugc goi 1a cdc DLL canh nhau (Side to side), bdi 1é
mOt bdn riéng cla DLL dugc st dung trong Ung dung Ung dung khic. N&u ta
chay WordPa va mypp dOng thdi thi hai ban Msvert.dll dugc nap vao vao b0
nh& (do d6 ma c6 thuat ng( "canh nhau"), ngay cd khi WordPad va Myapp
cung dung chung phién ban cUa Msvecrt.dIl.

C6 hai céch ti€p can d€ c6 dugc DLL riéng. N&u ta dang vi€t mOt Ung
dung mGi hodc mOt b0 phdn mdi, ta dat cho mbi phan mot phién ban duy
nhat. Ung dung cUa ta bi€t phai nap ban riéng DLL diing chung nhd thong tin
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phién bdn cla né. Cach tiép can th(t hai 12 bdo vé céc Ung dung c6 san, Gid
st C:\Myapp\Myapp.exe 12 mOt Ung dung di c6 ma ta mudn bdo v€ khai rli
ro trong nh{ing 1an ning cap cla cdc DLL sau ciing nhu cUa Service Pack. Ta
chi can sao chép cic DLL dinh bi€n thanh cdc DLL riéng clla Myapp vao thu
muUc \Myapp va tao ra mOt t&p rOng trong thU muUc d6 tén 1a "Myapp.exe
local". bay gi® khi Myapp chap va tim File.local n6 s& tim ki€m trong thu' muc
hién thoi cdc DLL va COM service trudc khi tim d€n dudng dan chudn. Néu
Ung dung cUa ta ma bj 10i do Service Pack ning cép, ta tao mOt chudng trinh
cai dat vdi file local va cic DLL ma ta can cung cdp chiing cho khich hang.

C3 céch ti€p can chi dinh phién ban (cho cic Ung dung dang viét ) va cho
local (c4c Ung dung di c¢6 ) déu c6 mOt sO ddc tinh nhU sau:

- C4c DLL trong thu muc Ung dung duoc nap thay vi cac DLL hé thdng

- Ta khong thé d6i hudng 20 DLL duock liét ké trong
HKEYLOCAL_MACHINE\SYSTEM\CurrentControlSet\ControlSession
manager\ KnownDLLs. Phan 18n chiing khong th€ chay canh nhau vi can duy
tri cdc trang thdi khdng phu thubc vao ti€n trinh Vidu: kernel32, user32 va
ole32 khong thé bi dGi hudng bdi 1€ ching c6 trang théi (cdc d6i tuong kernel,
céc handle cUa s6...) can duy tri xuyén suOt cic ti€n trinh. Trong hé di€u hanh
tuwong lai mOt s6 cac DLL nay s& dugc slta 1ai va chay canh nhau, khi dé6
danh sdch s€ dugc rit bot.

D€ gidi quyét cic xung dOt trong cdc Ung dung hién c6 phdi x4c dinh
xem: DLL nao can dugc bdo ve.

Céc ti€p can chi dinh can phadi dugc thuc hién bdi chinh tic gid cla b0
phan hay Ung dung. C4c nha quan i cic chuong trinh cai dat c6 thé tao ra
céc file.local rOng d€ thuc hién cach t€p can th( hai. C4c hé di€u hanh hién
nay hau hét c6 cdc cO ché bdo vé.

3.2.2. Tép Port.DLL

Pi€u dac bi€t khé khin khi 1am vi€c trong mdi truGng Windows 1a ti€p
can dén giao dién cla may tinh PC. Thuc t& cho thdy c6 mOt bi€n phap hiéu
qud nhat 1 tao ra moét t€p DLL c6 khd ning st dung trong nhi€u Ung dung.
MOt té€p khac dugc gidi thi€u trong phan sau c6 tén quy udc la 8255.DLL.
Pugc viét bang C* cédc t€p nay dugc viét trong mOt ngdn nglr khéc, tity theo
kinh nghiém cUa ngudi 1ap trinh.

Tép DLL dugc dé cap dén nhi€u lan trong phan nay la dug viét dudi
dang ngdn nglr Delphi c6 quy Udc 1a Port.dll d€ chi ré doi tugng Ung dung 1a
cdc cOng. Tép DLL nay dugc thuc hién chlic ning m& rOng cla ngdn nglr d€
duing cho c4c ngdn ng(t 1ap trinh khic nhau. Sau khi tao ra (hodc ki€m dudgc) thi
phai sao chép vio trong thU muc hé thOng cla Windows d€ cdc chudng trinh
déu c6 th€ st dung dugc. Tuy theo cach 1Ua chon, ta cling c6 thé dat tép DLL
ndy vao trong thu muUc chuong trinh nao dé cla chuong trinh di€u hanh (EXE)

Nh{mg nhi€ém vu dat ra khi vié€t tép PORT.DLL la:

+ MG giao dién
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+ Truyén d{r 1iéu theo cich ndi tiép

+ Ti€p can dén c4c dudng dan G giao dién

+ Nhap va xudt ra cic cOng phat khodng thoi gian d€ cho c6 thoi Iugng
chinh x4c dén Mili gidy phat khodng thQi gian d€ cho c6 thOi quét chinh xic
dén Micro gidy

+ Truy cap t6i card Am thanh

+ Truy cdp qua cOng trdo choi

Tép DLL c6 thé dugc st dung trong cdc hé thdng c6 thé 1ap trinh hoan toin
khéc nhau. Ngoai ngdn ng(t dudc 1ap trinh trong phan nay, cic ham cé thé duoc
vi€t ban ngén ngl C. Vi vy mOt chudng trinh dugc viét ra mOt 1an c6 thé
dugc chuyén giao dé dang sang cic hé hthOng 1ap trinh khac. Ngoai ra, ta ¢6 thé
trao dGi v&i thu vién DLL trong cdc Macro cUa Word hodc Exel. Viéc yiét ra
mOt thu vién DLL chung d€ truy cap t6i phan cling da dugc du tinh. O mot
mUc dO nio d6 cé phan trdi ngude v&i cach tu duy cla nha thi€t k€ phan mém
khoi xay dung Windows. Trong d6 tat cd cic thao tic truy cap nén phan clng
déu ti€n hanh thong qua cic t&p dém (Driver). MOt t&p dém ludn di theo mOt
thi€t bi hoan toan xic dinh. POi v6i Ung dung ghép ndi mdy tinh khong chuyén
nghi€p thi khong thé hy vong dén su gitip dG cUa cic t€p nay. Ly do vi€c vi€tra
cdc t€p nay thuOng rat tOn kém va thuOng dugc viét ra bdi cic hang 16n.

Trong DOS, mOi ngdn nglt 1ap trinh dé€u cé cdc 1€nh ding cho cOng, ma
thuong goi tat 1a 1énh cOng (GWBASIC 1a INP va OUT, con trong
TurboPascal 1a PORT [...],...).

PE trao d0i truc ti€p trén toan bO phan clUng cla may tinh PC.Trong mOt
sO hé diéu hanh thi ching ta thAm nhap phan cUng phdi thdng qua cdc ham
céc thu vién cdc dich vu cUa hé di€u hanh va ¢ su bdo vé cla hé thOng nén
vi€c truy cap truc ti€p vao phan cUng cang tr@ nén khé khin. Trong cic hé
di€u hanh thién hudng mang thi viéc truy cap d6 1ai cang bi bé hep
3.2.3. Goi tép *.DLL trong VisualBasic

Viéc st dung moOt té€p tin DLL c6 th€ dugc chi ra @ day thong qua mOt thi
du don gidn ma khong bO sung thém gi cho phan clng. Loa cUa mdy tinh
dugc diéu khi€n thong qua cic khodi, cidc khOi nay c6 th€ diéu khi€n qua cé
1énh c6ng. Loa dugc di€u khi€n hodc 13 bang bd dinh thoi d€ xudt ra 4m
thanh c6 tan s6 nhat dinh hodc ta c6 thé di€u khién truc ti€p thong
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Hinh 1.3: Tao mOt Module

qua dudng dan xudt ra vi mach ghép nOi ngoai vi 1dp tinh dugc PPI
(Programable Peripheral Interface) loai 8255 trong mdy tinh pc ta ciing c6 thé
tao ra cic am thanh theo cédc cich thay dGi trang thai logic mOt dudng dan
bang mOt chudi cdc tac dOng lién tuc: Bat va tat. Cac phuong phdp th(r
nghiém dugc néu ra G ddy mOt mat dé 1am quen vGi c4c khdi niém cO ban vé
mOt t&p DLL, mat khac d€ khdo sit ti€n trinh thOi gian trong Windows.

Loa dugc di€u khién qua bit 1 cUa cOng B trén vi mach 8255. Vi mach nay
chi€m céc dia chi 60h (96 dec) trong ving vio/ra cla PC, cOng B nam & dia chi
97. Céc n0i ra cOng ludn c6 dO rOng 8 bit, vi thé 8 dudng dan cé thé chuyén
ciing mOt Idc. Nhung chi c6 duOng dan bit 1 dugc phép thay doi, bdi vi cOng B
cUa mach PPI, con di€u khi€n nhi€u dudng dan khic. Do d6 trudec hét, trang
thdi cUa cOng chi dugc doc d€ thay dGi chi mdt bit. NEu cdm thdy kho khin
trong vi€c tim hi€u cdch x( Ii tUng bit, ta nén chon céch ti€p can vdi cich
chuong trinh dung lam thi du dugc gidi thiéu trong cdc chuong trinh sau; Ngoai
ra vi€c truy nhap nén ccéc gido dién tUr bén ngoai c6 phan don gidn hon.

DE ti€p can vdi cic dia chi cOng riéngbiét trén may tinh PC t&p DLL gidi
thhiGu hai ham cu thé.

Out Port ADR.DAT 'xudt d{rlieu ra mOt dia chi ra t€p

Input port ADR 'doc dr liéu tUr dia chi ADR

Trong Visual Basic outport c6 thé dugc két néi nhu 1a Sub (procedure)
ngUgc 1ai inport phdi 12 mOt ham. Céc phan tU cUa tép DLL dgc chi dinh
bang 1énh khai bdo (Declare) d€ viéc chuyén giao d{f liéu gilta VIsualBasic
va tép DLL, c¢6 th€ van hanh ding thi tat cd cic thong sO giao ByVal can
dugc khai bdo,nghia 13 nhu' mOt tham tri- ngugc vGi vieecj chuy€n giao mOt
dia chi so sdnh trong hé di€éu hanh Windows 95/95 32 bit phai dung céc chil in
khi khai bdo trong thu vién DLL, Tat ca ccac ham chi dugc dat tén bang cic
chit c4i viét in va tén nay phdi dugc gilt nguyén trong chuong trinh dugc goi.
nh(ing 10i khai b4o toan cUc phdi dugc khai bdo trong mOt Modul riéng. Modul
nay dugc két ndi trong Project TON,

Declare sub OUTPORT Lib "PORT.DLL" (ByVal Adr as Integer, Byval dat
as Integer)

Declare Fuction OUTPOR Lib "PORT.DLL" (ByVal Adr as Integer, Byval
as Integer) as Integer

Declare Sub DELAY Lib "PORT.DLL" (ByVal thoigian As Integer)

Hinh 1.4: cta s6 chuong trinh
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Bay gi0 Inport va Outport (Trong doan chuong trinh viét bang ch(fIn !) c6
th€ dugc s dung trong mOt Project chung. Ngoai ra thU tuc Delay cling d
duogc khai bdo va s& dugc sUf dung trong phan dudi day. Lan xudt am tan
dau tién can pha1 dugc tao ra trong Vong 1ap nhanh v&i 100 xung Vuong g6c
G loa, va tan sO cUa 4m thanh phdi nam trong viing nghe dugc. Viéc quan li
tUng bit khi xudt ra cOng bang 1énh outport dugc ti€n hanh bang cdch s
dung cic ham logic ALD va OR d€ chi thay d0i mOt duGng dan cla cOng
dugc doc vao bang 1énh Inport. Cdc ham nay s& con dudc gidi thich chi tiét
hon trong cdc phan sau. Chuong trinh nén s dung mOt khuén mau don gidn
vGi mOt phim nhdn TON. Pudng dan loa dugc tat/bat 100 1an nho vay ta c6
th€ nghe chang han & m6t mdy tinh tinh PC v&i xung Nhip 200Mhz chi mot
loai 4m thanh thi thdi gian ch® b8 sung cAn phai dugc dién vao. O day thoi
gian ch@ dudc tao trong vong 1ap dé€m véi 10000 vong 1dp

Private Sub Command1_Clic()

Dim i, t As Integer
Fori=1To 100
OUTPORT 97, (INTPORT(97) Or 2)
For t=1 To 1000
Next t
OUTPORT 97, (INTPORT(97) And 2)
Next
Fort=1 To 1000
Next t

End Sub

Khi nhd@n vao phin "TON" ta s& nghe thdy 4m thanh phdt ra & loa. P§ cao
cUa tan sO am thanh phu thuOc vao mdy tinh dugc st dung. Pi€ém dang chi y
12; Am thanh dugc tao ra c6 chat Iuong khong cao; doi khi ta thdy nhi€u ti€ng
On hodc ti€ng 1ao xao nguyén nhan 13 ti€n trinh s& dung thoi gian (Time
Characteristic) cUa Windows.

Thoi gian chd dugc tao ra qua vong 1dp tré thudng khong bao giG c6 thé
dong déu bdi vi Windows con phai hoan thanh nhi€u nhiém vu chang han
Windows con phdi quan sit chuOt hodc cdc qué trinh khic dang dién ra d6ng
dOng thoi can dugc xU 1 do d6 ngudi ta thOng néi rang Window khong c6
kha ning thdi gian thuc, rang khong th€ di€u khién cic qué trinh dién bi€n
nhanh bang Windows mot cdch tin cdy. Tat nhién 13 nhan xét nay mang tinh
tuong dOi bdi vi nnhanh dén thé nio va tin cdy dén mUc nao con 1a mOt ranh
giGi chua r6 rang. C6 thé€ khang dinh rang khongth€ tao ra mOt am thanh
trong ch@o bang nhling chudng trinh da dan ra 1am thi du trén.
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buong nhién la Vong lap dém khong phai 1a glal phdp dudc 1ua chon truGc
tién khi ta quan tim dén thoi giam tré Window da cung cdp moOt phu'dng tién
tOt hon dé nhan dugc thdi gian tré dén tUng mili gidy thong qua viéc truy nhdp
tGi ham Delay cUa DLL viéc sUf dung ham delay theo céch nay cho phép cai
thi€n chat Iuong am thanh duoc xudt ra dang ti€c 1a tan sO ccaco nhat clla 4m
thanh duQc xudt ra chi c& 500 Hz khi ta thay d0i trang cOng tUng ms

Vi doan chuong trinh nay 4m thanh dUgc xudt ra nghe rd rang hon tuy chat
lugng chU so sanh vGi Am thanh duQc toa ra tU cdc vi mach. Cic k€t qua nhan
dugc tU DLL Realime (true) con dugc cdi thién nhi€u hon. Nhung & day ta c6
mOt an tugng 16 rang khd ning thoi giam thuc clla Window c6 th€ di xa hon.
Mu0n khdo sét chi ti€t hon, ta can dén mot giao ddng d€ cé th€ quan sit trong
thdi dudng dan, chang han & giao dién cOng COM cUa c6ng nbi ti€p
+ Vidu:

Private Sub Command]1_Click()
Forn=1To 100
OUTPORT 97, (INPORT(97) Or 2)
DELAY 1
OUTPORT 97, (INPORT(97) Or 253)
DELAY 1
Next n
End Sub

Bén canh ham DELAY la dung cho khodng th&i gian 13 mini gidy, trong
DLL con c¢6 ham gidy tré vGi khodng thOi gian 13 micro gidy.

Con mOt van dé can quan tim dén 1a viéc goi ham DLL. Tat cé cic 10i goi
DLL can dugc khai bdo trong modul Basic bén ngoai c6 tén 12 PORT.PAS sau
d6, thu' vién c6 th€ nap vao project m&i, ma khong doi hdi su quan tim nhi€u
hon dén cic khai bdo. Trong tép PORT.DLL phdi dugc dat trong thU' muc
Window hodc phdi dat trong thu muc c6 ch(ra chuOng trinh exe can chay

DPoan chuong trinh sau ddy 12 PORT.BAS vdi tat cd cic khai bdo diing
trong VBS:
Declare Function OPENCOM Lib "Port" (ByVal a$) As Integer
Declare Sub CLOSECOM Lib "Port" ()
Declare Sub SENBYTE Lib "Port" (ByVal b$)
Declare Function READBYTE Lib "Port" () As Integer
Declare Sub DTR Lib "Port" (ByVal b$)
Declare Sub RTS Lib "Port" (ByVal b$)
Declare Sub TXD Lib "Port" (ByVal b$)
Declare Function CTS Lib "Port" () As Integer
Declare Function DSR Lib "Port" () As Integer
Declare Function RI Lib "Port" () As Integer
Declare Function DCD Lib "Port" () As Integer
Declare Sub DELAY Lib "Port" (ByVal b$)
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Declare Sub TIMEINIT Lib "Port" ()

Declare Sub TIMEINITUS Lib "Port" ()

Declare Function TIMEREAD Lib "Port" () As Long

Declare Function TIMEREADUS Lib "Port" () As Long

Declare Sub DELAYUS Lib "Port" (ByVal I As Long)

Declare Sub READTIME Lib "Port" (ByVal 1 As Boolean)

Declare Sub OUTPORT Lib "Port" (ByVal a%, ByVal b%)

Declare Function INPORT Lib "Port" (ByVal p%) As Integer

Declare Function JOYX Lib "Port" () As Long

Declare Function JOYY Lib "Port" () As Long

Declare Function JOYZ Lib "Port" () As Long

Declare Function JOYW Lib "Port" () As Long

Declare Function JOYBUTTOM Lib "Port" () As Long

Declare Function SOUNDSETRATE Lib "Port" (ByVal a$) As_
Integer

Declare Function SOUNDSETRATE Lib "Port" () As Integer

Declare Function SOUNDBUSY Lib "Port" () As Boolean

Declare Function SOUNDIS Lib "Port" () As Boolean

Declare Sub SOUNDIN Lib "Port" (ByVal buff$, ByVal size%)

Declare Sub SOUNDOUT Lib "Port" (ByVal buff$, ByVal size%)

Declare Function SOUNDBYTES Lib "Port" () As Integer

Declare Function SOUNDBYTES Lib "Port" (ByVal b%) As
Integer

Declare Sub SOUNDCAPIN Lib "Port" ()

Declare Sub SOUNDCAPOUT Lib "Port" ()

Theo céach tuong tu, Ciac ham DLL c6 thé dugc khai bao trong VBA
(VisualBasic Application). Trén nguyén tdc ccé th€ chay th( tat cd céc
chuong trinh c6 th€ cha trén Word Hodc Excel, cdc chuong trinh ¢ th€ khdi
dOnng nhu 14 c4 marco, cdc khai bdo c6 th€ cé trong VisualBasic. Thi du sau
day cho phép tao ra 4m thanh tU loa cla PC. Céc thi du viét bang VisualBasic
dugc gidi thi€u sau day.

Trong Word 97 mOt User_Form c6 thé ch(ta cdc phan tU di€u khién riéng,
ciing c6 th€ dugc st dung trong mOt Macro. Khi d6, trudc tir "Declare” ludn
1a tUr khéa "Private". Theo cdch nay, tat cd cac ham va thU tuc dudc tao lién
két vGi Private
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M Project1 - Form (Code)

{General) j |PCIutsprecer j

Declare Function SOUNDSETRATE Lik "Port" () As Integer Z|
Declare Function SOUNDEUSY Lik "Port™ () As Boolean

Declare Function SOUNDIS Lik "Port™ () As Boolean

Declare Sub SOUNDIN Libk "Port"™ (EyWal bufff, EBEyVal size%)

Declare Sub SOUNDOUT Lik "Port™ (BEyVal buff$, EyWVal size’)

Declare Function SOUNDEYTES Lik "Port™ () As Integer

Declare Function SOUNDEYTES Lik "Port"™ (ByVal k%) As Integer

Declare Subh SOUNDCAPIN Lik "Port™ ()

Declare Sub SOUNDCAPOUT Lik "FPort™ ()

Fub PClutspreceri)
For n = 1 To 100

OUTECRT 37, (INPORT(S7) Or 2}

DELAY 1

OUTECRT 27, (INPORT(97) Or 253}

DELAY 1 o
Next n

End &ub

.
=4 | ,

Hinh 1.5: MOt macro trong Word 97

B. CAU HOI VA BAI TAP
Cau 1 : Trinh bay mOt s6 dac di€m cUa ngdn ng(r 1&p trinh truyén thong ?
Cau 2 : Néu mot s ddc tinh va su' kién cUa cdc di€u khi€n cUa ngén nglt 1ap
trinh truy€n thdng ?
Cau 3 : Trinh bay cich goi va viét cac DLL ?
CAu 4 : Trinh bay m&t s6 Ung dung cla ngdn ng(f 1ap trinh truyén thong ?
Cau 5 : Néu y nghia céc thuQc tinh cla cic di€u khi€n truyén thong ?
Cau 6 : Vi€t chuong trinh gidi thi€u co cdu t6 chlc cla TruGng THPT ?
Hudng dan viét chuong trinh :
+ Thiét k€ Form chuong trinh
Tao Form, thi€t k& cho cic di€u khi€n, xé4c 1ap céc thubc tinh cho Form
va 13 di€u khién
+ Vi€t va gidi thich code clla chuong trinh
* Viét code cho di€u khién c6 tén CmdADCD
Private Sub CmADSD_Click()
TxtHienthi = « CO NGUYEN THI A »
End sub
* Viét code cho diéu khié€n c6 tén CmdBTCD
Private Sub CmADSD_Click()
TxtHienthi = « CO NGUYEN THI B »
End sub
* Viét code cho di€u khié€n c6 tén CmdCTCD
Private Sub CmADSD_Click()
TxtHienthi = « CO NGUYEN THI C »
End sub
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Cau 7 : Viét chuong trinh xem lich cUa théng ?
Huéng dan viét chuong trinh :
+ Thiét k€ Form chuong trinh
- Tao dugc form theo mau dé bai dua ra
- Vao menu Project, chon Components...hOp thoai Components hién ra Click
chon Microsoft Calendar Control 8.0 Click nit Apply, di€éu khi€n Calendar sé&
dugc dua vao hp cong cu
- Pua diéu khi€én CommanButton vio trong Form, xdc 1&p cac thuOc tinh cho
Form va nit CommanButton
+ Viét Code cho di€u khi€n c6 tén Nutthoat
Private Sub Nutthoat_Click()
End
End sub

BAI 1: CAC CAU LENH VA POI TUONG TRONG NGON NGU LAP
TRINH

Ma bai : MD38-02

2 Gii thiéu
Bai nay nham gidi thiu cho ngudi hoc cic ki€n thlc co ban vé hang, bi€n
va céch khai bdo bi€n, van dung cic ki€n thlc dé ngudi hoc cé th€ luyén tap
1am mOt sO bai tap cO ban va ning cao
¢ Muc tiéu
- Tao khai bdo chinh x4c hang, bién.

- Viét diing cic cau 1€nh trong ngdn ng(r 1ap trinh, ciu 1€nh diu kién, cau

1é&nh vong 1ap

- Thao tic va van dung tOt cdc dOi tugng cin ban va truyén thong, cc

thuQc tinh va su kién cla cdc dOi tuong.
- Tinh than tuong trgQ, gitip 46 nhau trong hoc tap.
*» NOi dung chinh
A.LY THUYET
1. Cach khai bao hang bién
Muc tiéu:
- Trinh bay dugc cdc khai bdo hang va bién



1.2. Khai béo bi€n
bugc diung d€ luu tr(t tam thOi cdc gid tri trong qud
toan clla chuong trinh. Gid tri ma ta luu tr(t trong bi€n c6 thé€ 1a
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chi khi két thic mOt cau 1€nh.
Trong VB, bi€n dugc khai bdo theo cau triic:
Dim Tén Bién as Ki€u Bién.
+ Tén Bi€n phai:
Dai khong qud 255 ky tu

v

v
v
v
v
v

Phdi bat dau bang chit c4i.

Khong c6 khodng trang hay ky hi€u +,-,*,/... trong tén bién.

Khong dugc tring v3i tU khoa (keywords)cUa VB

Khéng nén dat tén trung nhau.

C6 su phan biét gilta chit vi€t HOA va ch(t viét thuGng.

T AL B O M USRS AL SRIE S WAL S UL, MLy TS A Al

Kien bign Kich thrac bién Khodng i tri

Byte 1 by 0o 255

Boolean Ihyies True ar False

Imfeger Ihytes -32.768 1 32,767

Long 4 oytes -1,147 483 648 1o 2147 483,647

{lomg toeger)

Single 4lmyies -3 40ZB23E3E o -1401208E-5 for megative

(single-precizion valnes; 1401208E45 w0 3402823E38 fur

floating-poin) positive vahies

Donble Blyes -1. 7974931348623 1E308 ta

{douhle-precizion -4 02055643841 247E-324 for pegative valnes;

floating-paing) 40405543841 4TE-3 24 ta
1.79759313485232E3 04 for positive valoes

Currency Bhytes 021 337 203,685.477 5808 o

(scaled integar) 022,337,203 683,477 5807

Decimal 14 bytes +-19, 28, 162,514, 354.337,593,543.850,335
with hite decimal point;
+-10218146251424337503543050835F  with
18 places to the mzht of the decimal; smallest
LOL-Zar mumher i
-+ Q00000 00000000 0HD0001

Date Elhytes Jamaary 1, 100 to December 31, 2000

Object 4Ty Any Object refarencs

String 10 byes + siong |0 toapprosimately 2 billion

{variable-length) lenzth

String Lenzth of smnz 1 to approzimately &35,40

(fixed-lenzth)

Variani 16 Tyies Amny pumeric vahue up fo the rangs of a Doaoble

(with oumshers)

Variant 12 Tpyles <+ sinng | Same range as for vanable-length String

(with characters) lenzih

User-defined my thee quy drh |Phu thudc vao khodng gl o ola kieu dF lin

(nsing Trpe) rieng. e ar dung.

Eign 4 lign do ngwoi
dung quy dnh

i d g

trinh tinh
nh(ing s0
nguyén, sO thuc, hay con ch{I cdi..ma ta goi 1a ki€u bi€n. Vi la thanh phan luu
tr(f tam thOi nén bi€n sé tu dOng mat di khi két thiic chuong trinh hay tham
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Chil y:

+ Bi€n phdi dudc s dung ding ki€u va ding khodng gi4 tri.

Vi du: Dim x as integer, n€u gdn x="abc” s& xudt hién 16i vi x da dugc khai
bao
12 mOt s6 nguyén nén khong th€ gin cho cic ky tu.

+ Trong VB, bién c6 thé dugc khai bdo nhu sau: Dim TenBien, tUc khong
can khai bdo Ki€u bién, hodc Dim TenBien as Variant khi d6 ki€u bién 1a
Variant tUc tuy y. VD: Dim x hay Dim x as Variant khi d6 ta c6 th€ gin
x=1 hay x="abc”...vi & diy x khong c6 ki€u bi€n nhat dinh nén trinh dich tu
hi€u ki€u cla x khi né dugc st dung.

+ Trong VB, mOt bi€n cé thé dugc st dung ma khong can khai bdo
truGc, tuy nhién dé€ trdnh gdp 16i khi 18p trinh nén khai bdo day dd bién trudc
khi sUr
dung. TOt nhat nén s dung tU khod Option Explicit 3 dau chuong
trinh.

Gidi han st dung: n€u bi€n khai bdo bén trong 1 doan chuong trinh v&i
tUr khod Dim phia trudc, bi€n d6 chi c6 tdc dung bén trong doan chuong trinh
d6, bi€én nhu vay goi 1a bién cuc bO(Local). Nguoc 1ai n€u dugc khai bdo
trong phan Generalvdi tU khod Public thay cho Dim, bi€n s& cé tic dung
trong toan khOi chuong trinh ta gQi 12 bi€n toan cuc(Global).

Néu 1 bi€n toan cUc va 1 bi€n cuc bO trung tén thi bi€n c6 tic dung 1a
bi€n cuc bo.

2. Cac cau lénh

Muc tiéu:
- Nam vitng dugc cdc cau 1énh vong 1dp va ré nhdnh
- SU dung duoc cdc cau lénh cO ban trong lap trinh
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+ Do...Loop: 12 mOt vong 1dp vd tan. cdc cau 1€nh bén trong Do...Loop sé
dudgc thuc hién 1dp di 13p 1ai mii cho dén khi gdp 1énh Exit Do.

Do

[DoEvents]

C4c cau 1énh

Loop

D€ tranh bi treo mdy do rdi vdo vong 1dp vd tan, c6 th€ si dung

Doevents
+ Do While “di€u ki€n” ...Loop: Trong khi “di€u ki€n” con ding thi con thuc
hién cdc cau 1énh bén trong Do va Loop

Do While ” di€u kién”

[C4c ciu 1énh]

[C4c ciu 1énh]

Loop

VD: Dim Num

Num=0

Do While Num<10

Msgbox “Xin Chao lan: ”+str(Num),VBOKOnly,”DoLoop”

Num=Num+1

Loop
Kq: HOp thoai s& xudt hi€n 10 1an cho dén khi nao gid tri cda Num>=10 thi
thoi.
+ Do Until “di€u kién”...Loop”: Thuc hién cdc ciu 1€nh bén trong cho
dén khi “diéu kién” da thda thi ding.

Do Until  ” diéu kién”

[C4c cau 1énh]

[Céc cAu 1énh]

Loop

Chi y: Ta c6 th€ nhdn thdy su khéc biét co ban gilta Do While
va Do Until 1a & ch0: trong khi “di€u kién” trong Do While 1a di€u kién
d€ thuc hién chuong trinh thi “di€u kién * trong Do Until 1ai la diéu
kién d€ dUng chuong trinh.

+ Cac Vong lap Do...Loop khic:
Do

[c4c cAu 1énh]

[Exit Do]

[C4c cAu 1énh]

Loop [{While | Until} “diéu kién” ]
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Cdu tric nay ciing giOng nhu 2 cdu triic trén tuy nhién sy khac biét 1a &
day cdc cau 1€nh thuc hién trudc khi kiém tra “di€u ki€n”, nghia 12 ludn c6 it
nhat mOt 1an céc cau 1énh dugc thuc hién bat chdp di€u kién ding hay sai.

Chi y: Trong céc vong 1ap Do...Loop, d€ thodt khdi vong 13p ta co thé su
dung ciu 1énh
Exit Do.
+ Vong lap For...Next: Lap lai mOt qua trinh nao d6 theo mOt sO 1an da
dudgc chi dinh.

For counter = start To end [Step step]

[c4c cAu 1énh]

Next [counter]

VD: Dim i

For i=1 to 10 Step 1

MsgBox “Xin Chao lan:”+str(i), VBOKOnly,”ForNext”

Next i
Kq: HOp thoai s€ xuat hién 10 1an cho dé€n khi nao gid tri cda i=10 thi thoi.
Chi y : c6 th€ st dung cau 1€nh Exit For d€ thoat khdi vong 1dp
For...Next

+ Céu 1énh ré nhanh If...then...Else: Néu diéu ki€n ding thi thuc hién céc
cAu 1€nh theo sau Then, n€u khong s thuc hi€n céc cau 1énh theo sau Else.

If “di€u kién” Then [céc ciu 1€nh] [Else cic cau 1€nh khic]

hoac

If “di€u kién” Then

[c4c cAu 1énh]

Else

[c4c cAu 1€énh khic]

End if

VD: Dim x as Single ¢ khai bdo bién x v§i ki€u 1a Single

x=Rnd(1)*10 ‘cho x mOt gi4 trj ngdu nhién ttr 0-10, ham Rnd(1) tra ra
mOt ‘gid tri

ngau nhién tir 0 dén 1.

If X>5 then MsgBox “So Lon”,VBOKOnly,”IfThen” Else
MsgBox “So

nho”,VBOKOnly,”IfThen”
+ SU dung Elseif: Pay 13 dang di€u kién 10ng trong di€u kién.

If di€u kién Then

[c4c cAu 1énh]

[Elself di€u ki€n-n Then
[c4c cAu 1€nh elseif] ...
[Else
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[c4c cAu 1énh khic ]]

End If
+ Cau triic Select case: Ciing 12 mOt cdu tric ré nhanh s( dung nhu 13 mot
ki€u Iua chon.

Select Case tén bi€n

[Case gid tri-n

[c4c cAu 1énh-n]] ...

[Case Else

[c4c cAu 1énh khic]]

End Select

+ Vidu: Dim i

i=Rnd(1)*3

Select case 1

Case 0 : MsgBox “So 0”,VBOKOnly,”SelectCase”

Case 1 : MsgBox “So 17,VBOKOnly,’SelectCase”

Case 2 : MsgBox “So 2”,VBOKOnly,”SelectCase”

Case 3 : MsgBox “So 37,VBOKOnly,’SelectCase”

End Select

+ With P&i tuong: khi muln truy xudt cung lic nhi€u Properties cUa 1
doi tugng, ngudi ta st dung With doi tugng:

+ Vi du: Vi du sau thay d6i ciing lic c4c thulc tinh Border, Alignment,
Font, BackColor...cUa mOt d0i tugng TextBox tén 1a Textl.

With Textl

.BorderStyle=1

.Alignment=2

.BackColor=QBColor(12)

Font="VNI-Times”

End With

+ Bay 10i (Error trapping): bay 10i 1a viéc dodn truGc cdc 10i
c6 th€ xdy ra d€ hudng chuong trinh vao moOt 10i khac, c6 thé tranh duoc
16i do.

On Error Goto Line: N€u c6 16i s€ nhdy dén dong Line ngay trong doan
chuOng trinh.

+ VD:On Error Goto Loi

Open "TESTFILE" For Output As #1

[c4c cAu 1énh khic |

Loi:

[cdc cAu 1énh x U 11 16i]

On Error Resume Next: Néu c¢6 10i thi bO qua, nhdy dén cau 1énh ti€p
theo sau. Dung cau 1énh nay thudng khong gidi quyé€t 16i triét d€, dé 1am ndy
sinh 10i lién hoan rat khé xUr I1.
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Khi c6 16i xay ra, gia tri nhan dang 16i s€& dugc 1uu tu ddng vao bi€n
“Err”, nhu vy d€ nhan dang 10i va tim ra cach gidi quyét thich hop chi can
tham khdo bi€n “Err”.

3. Cac dOi tuong co s& va truyén thong
Muc tiéu:
- Trinh bay dugc mOt s6 dOi tuOng cO ban sU dung trong chUong trinh

Lap trinh hudng d6i tugng 12 mOt khii niém khé. Tuy nhién v&i miic
d0 trung binh ta chi can hi€u c4c thanh phan cO ban nhat cla khdi ni€ém nay
nham gitip ta xay dung dugc cac Ung dung trong VB.

POi tugng (Object) 12 mOt vat thuc hitu, mOi d6i tugng c6 1 tén gOi
riéng. Vi du “Cat “ 1a mOt d6i tuong, né thudc 16p meo ( khdi ni€m 18p-Class
G day khong dugc dé cap). MOi dbi tugng c6 cac thulc tinh (Properties), Cac
hoat dOng hay Phuong thUc (Method) va c4c Ung xU hay su kién (Event). Vi
du “Chan”, “mat”, “mau 16ng”,... 1a cic Properties cUa Cat, con khd ning
chay, nhdy...I1a cdc Method cUa Cat, “Khat nudc” 1a mOt Event cUa Cat.

Truy xudt doi tuong 1a vi€c doc (GET), va dat (SET) cac Properties cla
doi tugng hay goi ciac Method cUa d6i tugng. Cud phdp:

Tén DOi tugng.Properties hodc POi tugng.Method

Vi du : ban mudn bi€t mau 16ng cla Cat, ban ding: Bi€én=Cat.maulong,
nghia 12 mau 16ng cUa Cat da dugc gan cho Bién, gi4 tri cla Bién ciing chinh
12 gi4 tri cUa mau long.

Bay giO n€u ban muOn Cat phdi chay, ban goi: Cat.chay vi “chay” 1a
mOt Method cUa Cat.

NhU vay c6 thé hi€u Method 1a cic ménh 1énh ma dbi tugng c6 kha
ning thuc hién khi dugc yéu cau. Khic v&i cic Properties ta chi cé thé
go1 cac Method luc chuOng trinh dang thuc thi (Runtime).

Riéng Event 1a cdc su ki€n xdy ra d0i v6i doi tugng va cic ddp Ung cla
doi tugng doi vGi su kién d6, cic ddp Ung chinh 13 code dugc ngudi 1ap trinh
viét, d6 ciing chinh 13 ndi dung quan trong nhat khi 1ap trinh. Phan nay dugc
s& dugc trinh bay cu thé€ trong cac vi du thi€t k€ Ung dung.

+ Vi du viét chuong trinh xudt ra ch(r Hello

- MOt s d6i tugng c0 ban dugc st dung trong chuong trinh :

Control ThuOc tinh Gi4 tri

Name cmdShow
CommandButtion Caption &Show

Vi tri Bén trong FraHello

Name cmdClear
CommandButtion Caption &Clear

Vi tri Bén trong FraHello
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Name Txt -Hello
Aligment 3-center
Font Time New Roman
TextBox Lock True
Text
Vi tri Bén trong FarHello
Name frastyle
Frame Caption select Type
Vi tri Bén trong FraCal
Name LblPlus
Label Caption +
Vi tri Bén trong FraCal

4. Cac thuOc tinh va su kién

Muc tiéu:
- Nam vitng dugc cdc thubc tinh va sU kién trong cdc doi tuong
- Biét duoc cdc 10i truyén thong
4.1. Cac thuOc tinh
+ Settings:
Xdc dinh céc tham sO cho cOng ndi ti€p. Ci phdp:
MSComm].Settings = ParamString
MSComml: tén doi tugng
ParamString: 1a mOt chudi ¢6 dang nhu sau: "BBBB,P,D,S"
BBBB: tOc d0 truyén d{I 1liéu (bps) trong d6 cic gid tri hop 1€ 1a:

110 | 2400 38400
300 | 9600 (mac dinh) | 56000
600 | 14400 188000
1200 | 19200 256000
P: ki€m tra chan 18, v{i cic gia tri:

Gia tri Mo ta

0 Odd (kiem tra 1¢)

E Even (kiem tra chan)

M Mark (luon bﬁ‘n gl)

S Space (luon bang 0)

N Khong kiem tra
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D: 50 bit d{f liéu (4, 5, 6, 7 hay 8), mac dinh 1a 8 bit

S: s0 bit stop (1, 1.5, 2)

+ Vi du:

MSComm1.Settings = "9600,0,8,1" s& x4c dinh tOc d6 truy€n 9600bps,
ki€m tra parity chan v&i 1 bit stop va 8 bit d{f liéu.

+ CommPort:

X4c dinh sO th( tu cla cOng truyén thong, cd phép:
MSComm1.CommPort = PortNumber

PortNumber 13 gi4 tri nam trong khodng ttr 1 ? 99, mdc dinh 1a 1.

+ Vi du:

MSComm1.CommPort = 1 xéc dinh s&r dung COM1

+ PortOpen:

Pat trang thdi hay ki€m tra trang thai déng / m& cla cOng noi ti€p.

Néu dung thuQc tinh nay d€ mé cOng noi ti€p thi phdi st dung trudc 2 thude
tinh Settings va CommPort. Cu phép:

MSComm1.PortOpen = True | False
Gia tri x4c dinh 1a True s& thuc hién md cOng va False d€ déng cOng

dong thOi xo4

n0i dung cla cdc bd dém truyén, nhan.
+ Vidu: M& c6ng COM1 véi tbc db truyén 9600 bps
MSComm1.Settings = "9600,N,8,1"
MSComm]1.CommPort = 1
MSComml!.PortOpen = True
+ Céac thuOc tinh nhan dir liéu:
Input: nhdn mot chubi ky tu va xod khoi b dém. Cu phép:
InputString = MSComm1.Input
ThuOc tinh nay k&€t hop vGi InputLen d€ xdc dinh sO ky tu doc vao. Néu

InputLen = 0 thi s& doc toan bO d{r liéu ¢6 trong bd dém.

tri 0.

InBufferCount: s0 ky tu c¢é trong b0 dém nhan. Cd phép:
Count = MSComm.InBufferCount
Thuc tinh nay ciing dugc diing d€ xod b0 dém nhan bang cach gan gid

MSComm1.InBufferCount = 0
InBufferSize: dat va xdc dinh kich thuéc b0 dém nhan
(tinh bang byte). Cd phép:
MSComml.InBufferCount = NumByte
Gi4 tri mic dinh 1a 1024 byte. Kich thuGc bd dém nay phdi dU 16n dé€

trdnh tinh trang mat d{ liéu.



33

+ Vi du: Boc toan b0 ndi dung trong b0 dém nhdn néu cé dit liéu

MSComm1.InputlLen =0

If MSComm 1.InBufferCount <> 0 Then

InputString = MSComm1.Input

End If

+ Cac thudc tinh xuat dit liéu:

Bao gbm cdc thubc tinh Output, OutBufferCount va OutBufferSize, chlc
ning cla cic thuOc tinh nay giOng nhu c4c thuOc tinh nhap.

+ CDTimeout:

DPat va xdc dinh khodng thoi gian 10n nhat (tinh bang ms) tU lic phat
hi€én s6ng mang

cho dén lic ¢6 dif liéu. Néu qud khodng thOi gian nay ma van chua cé
d(r liéu thi s€ gan thubc tinh CommEvent 1a CDTO (Carrier Detect Timeout
Error) va tao su ki€én OnComm.

Cu phap:

MSComm1.CDTimeout = NumTime

+ DSRTimeout:

Xéc dinh thOi gian ch0 tin hiéu DSR trudc khi xdy ra su ki€én OnComm.

+ CTSTimeout:

DPat va x4c dinh khodng thoi gian 16n nhat (tinh bang ms) ddi tin hiéu
CTS trudc khi dat thuOc tinh CommEvent 1a CTSTO va tao su kién OnComm.
Cu phép:

MSComm1.CTSTimeout = NumTime

+ CTSHolding:

Xac dinh da ¢6 tin hi€u CTS hay chua, tin hi€u nay dung cho qué trinh
bat tay bang phan clng (cho bi€ét DCE san sang nhan d{f liéu), trd vé gid tri
True hay False.

+ DSRHolding:

Xdc dinh trang thii DSR (bdo hi€u su ton tai cla DCE), trd vé gid tri
True hay False.

+ CDHolding:

X4c dinh trang thai CD, trd vé gid tri True hay False.

+ DTREnable:

Pat hay xo4 tin hi€u DTR d€ bdo su tOn tai clla DTE. Cu phdp:

MSComm1.DTREnable = True | False

+ RTSEnable:

Pat hay xo4 tin hi€u RTS d€ yéu cau truyén dit liéu dén DTE. Cd
phép:

MSComm1.RTSEnable = True | False

+ NullDiscard:
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Cho phép nhan céc ky tu NULL (rOng) hay khong (= True: cam). Cd
phap:

MSCommI1.NullDiscard = True | False

+ SThreshold:

SO byte trong b0 dém truy€n lam phat sinh su' kién OnComm. Né€u gid
trj nay bang 0

thi s& khong tao sU ki€én OnComm. Cu phép:

MSComm1.SThreshold = NumChar

+ HandShaking:

Chon giao thUc bat tay khi thuc hién truyén dir 1iéu. Cd php:

MSComm1.HandShaking = Protocol

Céc giao thUc truyén bao gbm:

Protocol Gia tri Mo ta
ComNone 0 Khong bat tay (mdc dinh)
ComXon/Xoff 1 Bt tay phan mém (Xon/Xoff)
ComRTS 2 Bat tay phan cimg (RTS/CTS)
ComRTSXon/Xoff | 3 Bit tay phan ctmg va phan mem

4.2. Cac su kién

Sw kién Gia tri Mo ta
ComEvSend 1 Da truyen ky tur
ComEvRecelve | 2 Khi co ky tu trong bo déem nhan
ComEvVCTS 3 Co thay doi trén CTS (Clear To Send)
ComEvVDSR 4 C6 thay doi trén DSR (Data Set Ready)
ComEvCD 5 Co thay doi trén CD (Carrier Detect)
ComEvRing 6 Phat hien chuong
ComEVEOF 7 Nhan ky tu két thuc file

+ Su kién OnComm
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Su kién OnComm xdy ra bat c( khi ndo giad tri cUa thubc tinh
CommEvent thay d6i.

Céc thuOc tinh RThreshold va SThreshold = 0 s€ cam su kién OnComm
khi thuc hién nhan hay g&i d{ liéu. Thong thudng, SThreshold = 0 va
RThreshold = 1.

MOt chudng trinh truy€n nhan don gidn thuc hién bang cich ndi chan
TxD v&i RxD cla cOng COM1 (loopback) PhUCJng phdp nay dung d€ ki€m tra
cOng nGi ti€p. ThuOc tinh cO ban clia cOng ndi ti€p:

Property Pages E3 |

General |Bulfers| Hardware |

CommPart: I

Settings: IEIEDD,nJEH

Handshaking: [0 - comNone R4

oK I Cancel I Aapl | Help |

Hinh 2.1: Cdc thuQc tinh cO ban cia MSComm
CUlra s6 chuong trinh thuc thi:
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i, Loopback Serial Port Example O] x|

Textbox chita Transmit N
cac ky tur goi % Po1 twgng
i — MSComm

Textbox chira
cac ky tu nhan

Yéu cau truyén
du liéu

Hinh 2.2: Cla s& chuong trinh loopback
+ Cac 10i truyén thong:

Loi Gia tri M5 ta

ComBreak 1001 Nhan tin hieu Break

ComCTSTO | 1002 Carrier Detect Timeout

ComFrame 1004 | Loi khung

ComOver 1006 | Phan ctmg khong doc ky tu trwde khi goi ky tu ké
ComCDTO 1007 Carrier Detect Timeout

ComRxOver | 1008 Tran bo dém nhan

ComRxParity | 1009 | Lot parity

ComTxFull 1010 Tran bo dém ‘r111yé11

5. Cach vi€t ma chuong trinh

Muc tiéu:
- Nam dugc cdu triic ca mOt chuong trinh VB
- Biét cdch st dung cUa sO ma 1énh
< Cau tric mOt chuong trinh trong VB:
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Private/Public Function/Sub TenChuongTrinh/TenEvent(Bi€n tham
chi€u, tham tri)

Dim [Bié€nl] as Ki€ubiénl

Dim [Bi€n2] as Ki€ubién2

Lénh 1
Lénh 2

Lénhn
End sub
M3 chuong trinh dugc nhdp vao trong clUa s mi, ching ta th(
viét mOt chuong trinh Quay x0 sO, hdu hét cdc dOi tugng ma ching ta di tao
ra déu “bi€t” phdi 1am viéc nhu thé nao khi chuong trinh chay, nén chiing
san sang nhan su nhdp vao cla ngudi dung va tu ddng x(r 1y cdc A 1iéu nay.
Tinh hoat d0ng vOn c6 clia cic dOi tugng 1a mOt trong nhimg 10i
di€m manh nhat cla Visual Basic - sau khi cdc d0i tugng da dat trén mot
bi€u mau mot 18n va cdc ddc tinh di dudc dat, ching san sang chay ma
khong can 1ap trinh b6 xung
Tuy nhién, “phan thit” cUa chuong trinh tro chdi “Quay x06 s0”,
tinh todn cdc s& ngdu nhién, hi€n thi cic sO niy trong cidc hOp va phat hién su
tring s van con bi chuong trinh bd sét. Loogic tinh todn nay c6 th€ dugc bo
sung vao trong Ung dung bang cach s dung cic mi 1€nh chudng trinh dugc
gidi thich rd rang cho thdy chuong trinh sé 1am gi trén tUng budc di
B&i vi chuong trinh dugc diéu khi€n bang céc nit Spin(quay) v
End (ké€t thiic) nén sé€ lién k&t ma dung cho trd choi v&i cdc nit do.
Clra sO ma 1a mOt clra sO ddc biét trong moi truOng 1ap trinh ma
ta sif dung d€ nhap vao va soan thdo céc 1énh trong Visual Basic
5.1. Poc dac tinh trong cic bang
Trong bai nay ching ta da dat cac ddc tinh cho chuong trinh Quay
x0 sO theo tUng buGc moOt. Sau nay, cic chi thi d€ dat cdc ddc tinh s& dugc
gidi thiéu trong khudén mau bang trong trudng hop viéc thi€t 1ap 1a dac biét
khé khan.
O day la cdc ddc tinh ma ta da dat nhu vay trong chuOng trinh
Quay x0 sO 1ap trinh trong khuén mau bang, giGng nhu trong mot trudGng hop
ma sau nay ma
Sau nay van con dé cap dén.

Poi tugng Dac tinh Dat

Command1 Tiéu dé (caption) “Spin”

Command? Tiéu dé “End”

Labell, Lable2 | BorderStyle 1 - Single ¢ dinh (Fixed Single)
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Label3 Alignment (Ciin 1€) 2 - Center
Font Times New Roman, Bold, cG 24
Tiéu dé
Label4 Tiéu dé “Quay x0 s0”
Font Arial, Bold, c© 20
foreColor (mau ch(r) Mau tia (purple) tOi
(&HO008000808)
Imagel Picture (BUc tranh) “Wb6Sbs\BH_Ch19\coins.wmf”
Kich thudc dnh True
(Stretch)
An vién False

Trong c4c budc sau, chiing ta s& nhdp vao ma chuong trinh cho Quay x0
sO trong c(ra s6 ma.

5.2. SU dung clra s6 ma

Nhan kép 1én nit 1€énh End trén bi€u tuong (Form). Cla s6 mi xudt
hién
Lénh End 1am dUng viéc thuc hién mOt chuong trinh

Né€u nhu cUra s6 nho hon clra s6 da chi ra trén hinh 20-13, thi ta thay dGi
kich thuGc né bang chudt. Kich thudc chinh xdc 1a khong quan trong bdi vay
vi clra s6 ma bao gOm céc ddi cubn ma ta c6 th€ si dung d€ ki€m tra cic 1énh
chuOng trinh dai.

B. CAU HOI VA BAI TAP
CAu 1: Trinh bay mOt sO dac di€m cla bi€n, ki€u cUa bi€n va cich khai bio
bi€n?
Cau 2: Trinh bay dac di€m vé hang, cich khai bio hang?
Cau 3: Trinh bay ci phdp, cich viét cUa ciu 1énh di€u kién va cau 1énh vong
1ap?
Cau 4: Viét chuong trinh tim nim am lich?
Cau 5: Vi€t chuong trinh tU di€n Anh Viét - Viét Anh?
Cau 6: Viét chuong trinh khi chiing ta nhap vao mét s6 nguyén duong thi man
hinh s€ in ra tat cd cdc sO nguyén tO tU 2 cho dén sO vira nhap?
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Cau 7: Viét chuong trinh ki€m tra 1 sO c6 phai 1a mOt sO nguyén tO hay
khong?

Cau 8: Viét chuong trinh tinh n giai thira?

Cau 9: Viét chuong trinh tim Udc sO chung 16n nhat clia 2 s6?

Cau 10: Viét chuong trinh hoc tap c6 ding MENU?

BAI 2: LAP TRINH THIET Bl AO
M3 bai: MD38-03

2 Gii thiéu

Sau khi di tim hiu sau vé kY thudt 1ap trinh Visual Basic dac biét 1a thu
vién cdc ham, ta c6 thé€ tao ra cdc thi€t bi do c6 mlc dd phlc tap vira phai.
Cic thi€t bi nay c6 thé dat riéng 1€ hodc trong khuon khO clla mOt chuong
trinh 16n. D€ ti€n hanh céc thi€t bj do ta cdn d€n mot sO t&€p d€ hinh thanh
cdc di€u khién tiy bi€n dugc k€t hgp v&i nhau theo cdch diing chia sé. Van
dé dat ra 1a lam thé nao d€ s dung cic di€u khi€n nay cho thich hgp vGi
tUng do 4n cu thé.
% Muc tiéu

- Xay dung dugc chuong trinh hi€n thi sO, may phat tin hi€u, dao dOng ky nhG
s0.
- X4y dung dugc cdc chuong trinh di€u khién s
- TU tin trong 13p trinh ghép ndi mdy tinh
< NOi dung chinh



40

A.LY THUYET
1. Céac thi€t bi hi€n thi s6
Muc tiéu:

- Biét duoc c8u tao cla bo hién thi s6

- Viét dugc chuong trinh minh hoa viéc st dung b0 hién thi s6

Chiing ta bat dau véi mot loai thi€t bj do don gidn nhat: thi€t bj hién
thi s6, chang han nhu von k& hién thj s6. Cdc thiét bj nay c6 thé xiy dung
mOt cach don gidn bang mOt truOng nhin (Label — filed). Can 1uu ¥ 13 hinh
vé& dugc in ra dudi dang anh den trang, khi nhin trén man hinh mdy tinh dnh
con dep hon thé nhi€u. O phia bén trdi, cic truOng nhin da dugc s dung dé
tao ra cdac b0 hié€n thi trén ba clra sO tuong Ung v&i di€n 4p hién tai, dién 4p
trung binh va dién 4p binh phuong trung binh (RMS: Root Mean Square)

Tan ciing phia bén phdi 12 kha niing 1ya chon viing do dugc thiét ké
theo ki€u céc nit radi6. Khi st dung nhém nit 3D thay cho cic nit radiod thong
thudng, ta nhan dugc mOt dnh gan nhu nGi cUa phim nhan. NhO cdc phan tUr
3D cUa phién bdn chuyén nghiép cla Visual Basic cic thi€t bi o c6 thé dugc
thi€t k€ khong tOn nhiu thdi gian, cdc thi€t bi nay phdn Ung mOt cich mém
déo va nhO vay trong gan gidng nhu mot thi€t bi that su.

Trudc hét ta ddt mOt trudng nhin 1én mOt bi€u mau (form) va dat cho
truOng nay mot tén goi thich hop, chang han “B& chi thi s6” hodc
“Volt_meter”. Sau dé ta dat mau cho nén, Chéng han mau den, con ch(f mau
xanh 1Uc, vang hodc dd. C4dc mau nay 1a nhling mau thuGng gdp cla didt phat
quang (LED), ciing 12 mau cUa cic LED bdy thanh diing 1am b0 chi thi s6. Poi
v3i cdc b0 chi thj sO & gilla, truGc hét ta dat mOt phan t& mat chi thi (panel)
3D, sau d6 dat dac tinh, chang han BevelWidth = 1, BorderWidth = 3,
Bevellnter = Insert, BevelOuter = Raised. Ti€p theo ta Iua chon phan tU va dat
mOt truOng nhin, trong mat chi thi

Sau khi, bang cich nay ching ta ¢6 dugc nhiing anh nbi can thiét, ta
can phai st dung cic ki€u d(r liéu va cic ham sau diy, d€ hi€u rd hon ching
ta bat dau véi viéc tim hi€u mOt mddun, c6 tén quy Udc 12 “Measverar.bas”
Type DigiMeastype

ADRes As Single

‘PO phan gidi cla bd bién d6i AD, thi du 10V/2048

Curval As Single ‘gi4 tri do hién tai’

He_so As Single

Format As String ‘khudn mau hién thj’

Don_vi As String ‘D0n vi thi du ‘V”’

Max As Single  ‘gid tri cUc dai dung cho hién thi’

End Type

Sub digimeasdisplay
(display As Label value As Integer, digimeas As Digimeastype)
Dim Gia_stri As single
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Gia_stri value * digimeas.ADRes
IF Abs(Gia_stri)<digimeas.max
Then
Gia_stri = Gia_stri * digimeas.He_so
Display = Format(Gia_stri, digimeas.format) + digimeas.Don_vi
Else
If display = *“---------
Then

Else

End If

Digimeas_CurVal = value End Sub
End Sub

Cau tric DigiMeas Type can dugc di€én day bang mot loat cic gid tri,
d€ &n dinh céc dac di€m chi ti€t clla mOt thi€t bi hién thj s6. TruGc hét phai
an dinh d0 phan gidi cla b0 bi€n dGi A/D. N€u chiing ta mudn s dung moOt
bd bién d6i A/D 8 bit v6i dai do i 0 dén 10V, thi dO phan dai phai dat
10V/256. L&p ti€p theo cUa cdu trisc dugc si dung G bén trong d€ 1uu trlf cic
thi€t bi do trong qua trinh st dung. Ti€p theo nita 13 mOt hé s nhan, ma thdng
thudng van dat 1a 1. Khudn mau dugc 1ua chon 1a xau khudn mau diung dé
dinh dang b0 hién thi, sau d6 1a don vi do, can dugc an dinh nhu mOt xau va
cudi cung 12 viing hién thj cuc dai.

Chuong trinh con digimeasDisplay 1Ua chon mOt truOng nhan dung cho
b0 hién thi, sau d6 1a gid tri do, giGng nhU né dugdc cung cép tU bd bi€n dGi
A/D va mOt bién thuOc ki€u digimeas Type. Sau d6, gia tri 10i ra cla bd bién
d6i A/D dugc chuyén d6i sang mOt dai lugng vat 1y (chang han dién dp va
ky hi€u 12 V). Néu nhu gid tri do nay 1ai nhd hon gid tri cUc dai thi dugc dinh
dang theo xau khuén mau (format) va cho hi€n thi. N€u nhu xdy ra tinh trang
viing do cho phép bi vugt qua thi chudng trinh s& khong hi€n thi k€t qua ma
xudt ra cic ky tu’------- “ hoac “ “ (xem hinh 3-3), vi chuGng trinh con
digimeasDisplay dugc goi nhiéu 1an k€ ti€p nhau.

Chuong trinh dugc viét ra c6 tén 1a “Digivolt.mak” minh hoa viéc sU
dung b0 hién thj s6. Bi€u mau cla chuong trinh diing 1am thi du dugc mo t3
trén hinh 3-1 va 3-2. Ngoai ra bi€u mau con chta mbt bd dinh thdi gian
(Timer) d€ doc va hié€n thi cdc gia tri mOt cach tuan hoan sau nhiing thdi gian
cO dinh

B&i vi cic chuong trinh dugc dé cap dén & diy déu mang tinh minh
hoa, nén cd hai ki€u hién thi s6 déu dugc tich hgp trong mOt bi€u mau va
dugc di€u khi€n béi cac dit 1iéu gidng nhau. Dong hi€n thi cao nhat chi ra gid
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tri do hién tai, dong & gilra 1a gia tri trung binh va dudi cung 12 gi4 tri binh
phuOng trung binh RMS.

Hinh 3.3: B hién thi sO khi viing do bi vU'0t qud
Phan khai bdo cUa bi€u mau chlfa cdc dinh nghia sau:
Dim digivolt As DigiMeastype

Dim digivoltTr_binh As DigiMeastype

Dim digivolrRMS As DigiMeastype

Dim rmsBuffer (0 To 50) As Single
Dim rmsBuffer (0 To 50) As Single

Ba khai bdo dau tién dinh nghia cdc bi€n ding cho cdc b0 hi€n thj riéng
1&, hai bi€n culi cling 14 can c6 d6i v&i vi€c tinh céc gia tri trung binh d€ 1uu
trlr trung gian. Khi nap bi€u mau, céc bi€n
digiVolt.digiVoltTr_binh.digiVoltRMS dugc dién day bang céc gid tri:

Sub Form_load ()

Dim mGia_tri As Single

End Sub

Digivolt. ADRes = 10# / 256
Digivolt.Curval = 0#
Digivolt.He_so =1
Digivolt.format = “00.00”
Digivolt.Don_vi="V”
Digivolt.max=10
digivoltTr_binh=digivolt
digivoltRMS=digivolt

Timer]1.Enterval=1000

Timerl.Enabled=True

Call Tr_binhGia_triRek(mGia_tri, 0#, mwBuffer(0),50,1)
Call rmsRek(mGia_tri, O#, rmsBuffer(0), 50, 1)
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TU cdc dong 1€nh ching ta c6 th€ nhan thdy bl bién d6i A/D c6 db
phan gidi bang 8 bit va mOt ving gid tri dién 4p 16i vao bang 0...10 V. TU d6
d0 phan gidi A/D dugc an dinh bang 10/256, don vi 1a “V”, gid tri cuc dai tlc
thGi clla bd hié€n thi 1a 10V. Tat ca cac b0 hién thi dugc xUr Iy dOng thoi. BGi
vi phép gan bi€n digivoltRMS. Ti€p d6 b0 phat khodng thOi gian vGi dO dai
mOi khodng bang 100 ms dugc thi€t 1ap va kich hoat. Cubi ciing bd dém
ding cho gi4 tri trung binh dugc khdi tao.

Céc nut radio dudc st dung cho viéc 1Ua chon viing do. Céc nit radiod c6
tén trong chuong trinh tuong Ung v&i ving hién thi (100 V:U100; 10V; 1V:U1
mV:U0100). MOi 1an nhan mOt niit radi6 c6 thé chuyén d6i ving hién thi cho
tat cd cdc bO hién thi. MuOn thé€ cic thU tuc su ki€n sau da dugc dinh nghia:

Sub 0100_Click

Digivolt.Don_vi="V”

Digivolt.He_so =1

Digivolt.format = “000.0”
Digivolt.max=100
digivoltTr_binh=digivolt
digivoltRMS=digivolt

End Sub

Sub 010_click()

Digivolt.Don_vi="V”

Digivolt.He_so =1

Digivolt.format = “00.00”
Digivolt.max=10
digivoltTr_binh=digivolt
digivoltRMS=digivolt

End Sub

Sub Ul _click()

Digivolt.Don_vi="V”

Digivolt.He_so =1

Digivolt.format = “0.000”
Digivolt.max=1
digivoltTr_binh=digivolt
digivoltRMS=digivolt

End Sub

Sub U0100_click()

Digivolt.Don_vi="mV”

Digivolt.He_so = 1000

Digivolt.format = “0.00”
Digivolt.max=1
digivoltTr_binh=digivolt
digivoltRMS=digivolt
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End Sub

Cic thU tuc su kién nay that don gidn, chi ¢6 don vi, khudén mau hién
thi va viing di€u khién va gi4 tri cla hé sO dudgc dinh nghia. Thi du d6i vGi
vung hién thi “1V” He_so=I; don vi ="V”;format="0.000" va mOt gid tri cuc
dai max=1 di dudc lua chon. O ving hié€n thi “100 mV” He_so phai dugc
dat 1én 1.000, nhG vay ma céc gid tri do dugc hi€n thi ding. Sau dé, khi hi€n
thi gid tri do ti€p theo cdc thong sO hi€n thi dugc cap nhat cho phu hdp v6i
viing hi€n thi m&i dugc thiét 1ap.

Viéc doc vao va hién thi mOt gid tri do dugc ti€n hanh qua thU tuc su
ki€én cUa bl dinh thoi:

Sub Timerl_Timer()
Dim X As Integer
Dim mGia_tri As Single
Dim rmsGia_tri As Single
X=readAD()
Call Tr_binhgia_triRek(mGia_tri, X * 1#, mwBuffer(0), 50, 0)
Call rmsrek(rmsGia_tri, X * 1#, rmsBuffer(0), 50, 0)
Call digimeasDisplay(voltmeter(1), Int (mGia_tri).digivoltTr_binh)
Call digimeasDisplay(vlotmeter(2), Int (rmsGia_tri).digivoltRMS)
Call digimeasDisplay(voltmeterB(0), X, digivolt)
Call digimeasDisplay(voltmeaterB(1),
Int(mGia_tri).digivoltTr_binh)
Call digimeasDisplay(voltmeterB(2), Int(rmsGia_tri).digivoltRMS)
End Sub
Ham read AD doc mOt gid tri do tUf bd bi€n d6i A/D. Ti€p d6 gia tri
trung binh va gia tri binh phuong trung binh (RMS) duQc tinh va dugc 1uu trir
trong cdc bi€n mGia_tri hodc rmsGia_tri. Ti€p theo céc gia tri do dugc hién thi
bang viéc goi chudng trinh digimeasDisplay. Ham readAD trong chuong trinh
minh hQa nay chi 1a mOt ham gid dinh.

Function readAD () As Interger
readAD =256 * Rnd
End Function
Chiing ta phdi 1ap trinh ham nay cho thich hgp vGi b0 bi€n dGi A/D da
dudc phép nbi véi mdy tinh PC d€ thuc hién cic phép do.

2. M4y phat tinh hiéu hinh sin
Muc tiéu:
- Trinh bay dugc c8u tao cla mdy phdt tin hiéu hin Sin
- Viét dugc chuong trinh mé ta vi€c st dung mdy phdt tin hi€u hinh Sin
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Chiing ta tim hi€u mot thi du khic d€ tao ra mOt mdy phat tin hi€u hinh
sin, ¢6 th€ tao ra cic tin hi€u c6 dang tuong Ung vGi cdc ham sO khac nhau,
vGi bién dO va tan sO c6 thé dat dugc. Thong thuOng cidc dang tin hi€u sau
can dugc tao ra trén mOt mdy phat tin hiéu hodc bl tao ham:

+ Ham sin

+ Ham c06sin

+ Ham tang

+ Hinh rdng cua

+ Hinh tam giac

+ Hinh ch{r nhat

Trong d6, tan sO, bién dO, offset, pha va ty sO6 d0 rOng xung/
trOng(Ty_so xung/ trong: ty sO gilta d0 kéo dai va d6 trOng cla xung) n€u can
déu c6 thé thay dOi dugc. Ngoai ra, viéc han ché 10i ra bang cic gidi han
phia trén va phia dudi c6 th& bién d6i dugc va 1a bat(cho phép) va cam dugc.
Khi d6, tin hi€u dudc tinh ning truc quan (IAm cho nhin thdy dugc) can dudc
chudn héa 1én mOt ddi bién d0 va tan sO chudn.

Sau day chiing ta s€ ti€p tuc tim hi€u nguyén tac tao ra tin hi€u va mat
bang ngUdi dung va cubi cung 12 van dé€ thdi gian thuc. Khi ding phan tl
di€u khi€n cUa phién ban chuyén nghi€p, mOt mat mdy vGi cac phim bam
trong nhU né c6 thé dugc thi€t 1ap. Khi d6 c6 rat nhi€u thong sO lién quan
dén cac phan t 3 chi€u (kY thudt 3D) nhu: Shadow Color va Shadow Style
trong 3D Frame, Outline, RoundedCorner Aligment, ...... c6 thé dugc lua
chon. Mat mdy c6 thé dugc thé hién bang cich s dung céc di€u khién tuy
bi€n (Custom-control) b& xung, nhU nim phim gat di€u chinh nhung doi véi
nhi€u Ung dung mOt mat.

Trudc hét ching ta tim hi€u viéc tao ra dang tin hi€u. Mubn vay, trong
mo dun “measverar” mOt loat cidc ham diing cho céc ki€u tin hi€u khic nhau da
dudc bl sung vao, cic ki€u nay cung cap gid tri 10i ra thich hgp d6i v4i mot
thOi di€m cho trudc va cdc thong sO clla mdy phat tin hiéu.

Cic thong sO cUa mdy phat tin hiéu dugc tém tat bén trong mOt cau tric
SigGen Type:

Type SigGenType

Amplitude As Single
Frequency As Single
Offset As Single
Phase As Single
Ty_so_xung_trong As Single ‘ty sO d0 rOng/ d trOng xung
Ulimit As integer 0: Khong_han_che;
1: co_han_che;
Llimit As integer
0: Khong_han_che;
1: co_han_che;
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Ulim As Single ‘gid tri giGi han phia trén’
Llim As Single ‘gia tri gi®i han phia dudi’
End Type
Tan s va pha khdng nén viét truc ti€p trong cdu triic nay ma vdi cic
chuong trinh con sau:
Sub setfrequency (f As Single, siggen As SigGentype)
Dim ph As Single
If (f <.0001) Then f=.001
Ph=GetPhase(siggen)
Siggen.frequency=f
Call setphase (ph, siggen)
End sub
Sub setphase (p As Single, siggen As SigGentype)
Siggen.Phase=(1#-(p/360#))/siggen.frequency
End sub
P& tao ra mOt tin hi€u hinh sin, coooossin va tang, c6 th€ xem vi€c tao
ra tin hi€u hinh sin dugc mé ta nhu moOt dai dién:
Function GetPhase (siggen As SigGentype) As Single
GetPhase=360#*(1#-(sigger.frequency*siggen.phase)
End Function
Céc tin hi€u hinh sin dugc tao ra bang cdc ham sau:
Function sinusgent ( t as single, siggen, as siggentype)
Dim as single
Y=sin((t+siggen.phase) *siggen.frequency82*3.141428)
Y= siggen.amplitude*y+siggen.offset
Sinusgen=limit(y, siggen)
End function
C4c tin hi€u ring cUa dUQc tao ra béng ham sau:
Function Rangcuagen(t as single, siggen as siggentype)
Dim y as single
Dim anzperiod as long
Dim tnew as single
If siggen.frequency=0 then siggen.frequency .0001
Tnew =t + siggen.phase
Anzperiod = int (tnew*siggen.frequency)
Tnew=(tnew-(anzperiod/siggen.frequency))
Y=tnew*siggen.frequency
Y=siggen.amplitude*2*(y-5)+siggen.offset
Rangcuagen = limit(y, siggen)
End function
Trudc hét tan sO dugc han ché dén mot gia tri 16n hon 0 d€ tranh phai
thuc hién phép chia cho s0 0. Ti€p d6 thGi gian chuyén giao dugc chuyén dbi
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sang mOt gia trj thOi gian trong khodng kéo dai cUa chu ky(nhO hon gi4 tri mOt
chu kY). V@i gi4 tri m&i nay cUa thOi gian, tin hi€u ring cua dugc tao ra. Theo
céch tudng tU cac tin hi€u hinh tam gidc va hinh ch(f nhat(xung vudng) dugc
tao ra:
Function tamgiacgen
(t as single, siggen as siggentype)
Dim y as single
Dim anzperiod as long
Dim tnew as single
If siggen.frequency=0 then siggen.frequency
If siggen.ty_so_xung_trong=0 then
Siggen.ty_so_xung_trong=0.0001
End if
If siggen.ty_so_xung_trong=1 then
Siggen.ty_so_xung_trong=1-0.0001
Endif tnew=t+siggen.phase
Anzperiod=int(tnew*siggen.frequency)
If (tnew<(siggen.ty_so_xung_trong/siggen.frequency))
Then
Y=tnew*siggen.frequency/siggen.ty_so_xung_trong
Else
Y=(1#-tnew*siggen.ferquency)/(1#-siggen.ty_so_xung_trong)
End if
Y=siggen.amplitude*2*(y-0.5-siggen.offset)
Tam_giacgen=limin(y,siggen)
End function
Function vuonggocgen
(t as single, siggen as siggentype)
Dim y as single
Dim anzperiod as long
Dim tnew as single
If siggen.frequency=0 then
Siggen.frequency=0.0001
End if
if siggen.ty_so_xung_trong=1 then
siggen.ty_so_xung_trong=1-0.0001 then
end if
tnew=t+siggen.phase
anzperiod=int (tnew*siggen.frequency)
tnew=(tnew-(anzperiod/siggen.frequency))
if (tnew<(siggen.ty_so_xung_trong/siggen.frequency))
then
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y=0
else
y=1
end if
y=siggen.amplitude*2*(y-0.5)+siggen.offset
vuong_gocgen=limit(y,siggen)

end function

Tuy thudc vio loai tin hi€u dugc 1ua chon (bi€n signaltype) ma cic
chuong trinh con tuong Ung s€ dugc g0i va cdc gid tri tinh todn duQc trong
truOng signal duQc tam thdi Iuu trlt. Viéc goi chuong trinh con Displaysignal
lam hi€n 1én tin hi€u dugc tinh todn trén dao dOng ky & gbc phia trén —bén trai
cUa bi€u mau.

Viéc 1ua chon mOt loai tin hi€u dugc ti€n hanh bang mot diy céc nit
trong nhém “ki€u tin hi€u”. Dy nit nay dugc dinh nghia 12 mang di€u khién
trong d6 dac trung cUa tUng ki€u tin hi€u. Chang han nit “tam gidc” ¢6 chi s6
1a 4, phit hop véi gid tri cla hang s6 tam gidc. Khi ta nhdn mot niit, thd tuc
sau day dugc thuc hién.

sub signalform_click

(index as integer, value as integer)
Signally=index showsig

End sub

ThU tuc nay dat ngay ki€u tin hiéu, sau d6 goi chuong trinh con
Showsig. Khi ta thtt Iua chon cdc ki€u tin hi€u khic nhau, k€ ti€p nhau, ta sé&
khang dinh 1a chi ¢6 biéu mau cla tin hiéu thay d6i ch( khong phai céc thong
s0 khdc nhu chang han tan s6 hodc bién do.

Viéc thi€t 1ap cdc thong s6 khic dugc ti€n hanh nhG mot nit di€u
chinh ki€u phim gat va néu can nhd mot hodc nhi€u niit. O day chiing ta s&
han ché trén mOt s6 di€m co ban vé tha tuc su kién, ban doc quan tim dén
van dé nay c6 th€ tim doc trong céc tai liéu dé cdp chi tiét dén chl dé su
kién trong Visual Basic. Tan s6 va bién d0 c6 th€ dugc thay dGi bang cac niit
tUng budc dén 10 phén trim (0,1 Hz hodc 0,1 V) va hoan toan bang s6. Bang
mOt phim di€u chinh theo ki€u gat c6 thé ti€n hanh thiét 1ap chinh x4c tlr 0,1
dén 10,0. Gi4 tri dugc dat 1a tich cla gid tri da dugc dat bang phim gat
(chang han 2,7) va cla gid tri dudc ghi & bén canh nit da dugc kich hoat,
chang han 0,1 Hz, nhu vay sé nhan dudc gid tri: 2,7%0,1 Hz = 0,27 Hz. D&
th€ hién viéc hién thi k€t qua, chi c6 gid tri lién quan dén cic phim di€u
chinh ki€u gat dugc th€ hién. P phan gidi cUa phim di€u chinh ki€u gat da
dugc 1ua chon sao cho ding bang 0,01. Khi phim gat dugc thay d6i thi tin
hiéu dugc thé hién tinh truc quan va gid tri trong tUng bO hién thi ciing thay
d0i trong chOc l4t, khi nhan mOt nit chi c6 gid tri trong bo chi thi sO (ngoai trlr
nut Upperlimit va Lowerlimit).

Khi nh&n, chang han nit 1 Hz thd tuc su kién sau ddy dudc thuc hién:
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Sub f1_Click (Value As Integer)
Freqfactor =1
Call setFrequency (freqFactor * res * freqBar.Value.SigGen)
Frequency = Format (SigGen.frequency, *“0000.000™)
End Sub
Trudc hét, tan sO clla may phat tin hi€u SigGen bi thay d0i va ti€p theo
12 bO chi thi sO (truOng text frequency) dudc hi€n 1én. Céac thU tuc su ki€n
ding cho cdc nit ti€p theo d€ 1ua chon viing tan s6 dugc viét ra theo cich
hoan toan tuoOng tu
Khi dich chuyén thanh cuQn, thU tuc sau diy dugc thuc hién:
Sub FreBar_Change ()
Call setfrequency (res * FreqBar.Value, DispSig)
Call setfrequency (freqfactor * res * freqBar.Value.SigGen)
Frequency = Format (SigGen.frequency, “0000.0000)
Showsig
End Sub
Thu tuc su kién ding cho thanh cudn d€ thiét 14p bién d0, offset va tic
dung han ché c6 dang hoan toan tuong tu. Tat nhién 12 khi thi€t 1ap mUc d6
han ché con phai ki€m tra xem tinh ning nay da chac chan dugc kich hoat
Sub LLimBar_Change
If SigGen. LLimit = 1 Then
DispSig.LLim = LlimBar * res
SigGen.LLim = LlimBar * res *ampfactor
LowerLimit = Format (SigGen.Llim, “000.0000”)
ShowSig
End If
End Sub
Céc gia tri cUa Offset, Upperlimit va Lowerlimit thong thuOng dugc tinh
toan theo cdch nhan gia tri da dugc thi€t 1&p cUa tUng phim di€u khién gat vGi
ving gid tri cUa bién d0. TU d6 suy ra né€u ta thay d6i ving gia tri cla bién d0
tU 10V sang 1V thi c4c gi4 tri hién thdi cUa Amplitude (bién d0), Offset,
Upperlimit, Lowerlimit dugc chuy€n d6i sang mOt gi4 tri nhd hon 10 1an va
di€n bi€n nay ciing nhin thdy ngay dugc trong tUng b0 chi thi s6. Tha tuc sy
kién chang han sé ¢ d6i vdi nit 10V, ¢ thé viét nhu sau:
Sub al0_Click (Value As Integer)
Ampfactor = 10
SigGen.Amplitude = ampfactor * res * ampBar.Value
Amplitude = Format (SigGen.Amplitude, ‘0000.00007)
Call UpdateAllDependents
End Sub
Chuong trinh con UpdateAlldependents cap nhat offset, Lowerlimit va
Upperland bang céch goi c4c thU tuc su kién tuong Ung:
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Sub UpdateAllDependents ()
Call LlimBar_Change
Call UlimBar_Change
Call OffsetBar_Change
End Sub
Tha tuc su kién OffsetBar Change, chang han c6 thé viét nhu sau:
Sub OffsetBar_Change ()
DispSig.Offset = OffsetBar * res
SigGen.Offset = OffsetBar * res * ampFactor
Offset = Format (SigGen.Offset, “000.0000”)
showSig
End Sub
Khi tinh d0 dich chuyén offset d0i v4i mdy phat tin hi€u hinh sin
SigGen, gi4 tri cUa thanh cuOn Offsetbar duQc nhan v&i viing gid tri cUa bién
d0 AmpHe_so. Vié€c tao ra tin hi€u ti€n hanh qua th( tuc cla mét bd dinh
thOi Timer 1
Sub Timerl Timer
Dim t As Single
Dim y As Single
t = Th_gian()
y = SignalGen(t, siggen, signaltyp)
DA (y)
End Sub
Ham SigGen dugc dinh nghia trong modun “Measveras.bas” nhU sau:
Function SignalGen
(t As Single, siggen As SigGeritype, sigtyp As Integer)
Dim y As Single
Select Case (sigtyp)
Case Sinus y = SinusGen (t, siggen)
Case Cosinus y = CosinusGen(t, siggen)
Case Tangens y = TangensGen(t, siggen)
Case Rangcua y = RangcuaGen(t, siggen)
Case Tam_giac y = Tam_giacGen(t, siggen)
Case Vuong_goc y = Vuong_gocGen(t, sigger)
End Function
Chuong trinh con D/A c@n dugc lam cho thich Ung v3i card bién d6i
D/A. Do khdng c6 mOt card nao dugc phép c6 ving dién 4p 10i ra tir - 100 V
dén 100 V v&i d0 phan gidi 1 d€n 10mV nén ta phdi Iam thich Ung mdy phat
tin hiéu theo cdch nay vGi phan cUng cUa ta. Ciing bang cic niit ding cho dai
bién d0 ta c6 th€ di€u khi€n mOt b0 khuéch dai c6 thé 1ap trinh dugc & phia
sau b0 bi€n dGi D/A d€ lam ting viing c4c gia tri
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3. Dao dong ky nhé s6
Muc tiéu:

- Viét duoc chuong trinh mé td vi€c st dung dao dOng ky nhé sé

O day mOt 18n nita 1ai xudt hién mot van dé 1a Windows td ra rat han
ché v& mat thOi gian thuc do chua dp dung kY thudt 1ap trinh ddc biét (cic
b0 d€m thi€t bj o). Chuong trinh dung 1am thi du trén hinh da dugc sU dung
b0 dinh thOi trén Windows d€ doc vao céc gid tri do mOt cich tudn hoan. Khi
khong c¢6 mOt chuong trinh Windows khic cling dugc kich hoat, cic di€u
khi€n c6 co hdi danh 18y khodng thOi gian dai hon va nhd vay cdc qud trinh
XAy ra tuwong d0i cham cé th€ dugc thu thap dr liéu mot cach chinh x4c. Khi
st dung Shareware-Timer, ta c6 th€ quan 1y cic sO liéu do IuOng trong mot
khodng thoi gian quét ngan hon. POi v4i cdc yéu cdu cao hon ta nén chon
gidi phdp s dung céc card thu thap d{ liu do 1uGng , c6 dugc tU cdc nha
cung cap phan cUng mdy tinh, va c6 th€ lam viéc cling v&i Visual Basic. NhO
vay c6 th€ thu thap df liéu do ludng dén cG vai chuc kHz v&i dO chinh xdc
cao.
4. Diéu khi€n s6
Muc tiéu:

- Viét duoc chuong trinh vé diéu khién s

Linh vuc di€u khié€n s rat rOng vi thé vugt ra ngoai pham vi trinh bay
cUa phan nay, ngay cd dén viéc ban ludn vé céc thi€t bj do trong di€u khi€n
sO chi xin giGi thi€u mOt chudng trinh dung lam vi du cho m6t b0 di€u khién
P (Hinh dnh minh hoQa ching ta tham khdo trong cudn sdch “Lap trinh ghép
nOi may tinh trong Window” chi ra mat thiét bi do cUa chuong trinh nay véi
tOng cOng 3 bO di€u chinh P

V@i mOi phim gat & trén cung gid tri can c6 trong vung 0...10 dugc
thi€t 1ap va v&i mOi phim gat & phia dudi cing, hé s6 P & dudi ciing. Hai b0
hién thi kia trong tUng b0 di€u chinh chi ra gi4 tri hi€n thGi va d0 1&ch cla gia
tri ny v@i gid tri can cé

Trong mOt mdédun ¢ tén 13 “Regler.bas” ta dat nhitng dong khai bdo
dung d€ bl sung thém mOt b0 di€u chinh P, cu thé 1a:
Type PD_khienType

P As Single

SollGia_tri As Single

isGia_tri As Single ‘gi4 tri tam thOi hién tai’
setGia_tri As Single ‘gi4 tri dugc dat méi’
ulim As Single ‘gidi han trén’

As Single ‘gi6i han duGi’

End Type

Trong cdu triic d{ li€u nay con c6 mOt ham Pregler:



52

Function Pregler (hienthoi As Single, P As PreglerType)
As single

Dim stell As Single

Dim x As Single

P.1sGia_tri = hienthoi

X = (P.SollGia_tri - P.is Gia_tri)

Stell =x * p.p

If stell>p.ulim Then stell = p.ulim

If stell<p.llim Then stell = p.llim

P.setGia_tri = stell

Pregler = p.setGia_tri

End Function

Ham nay thuc hién viéc tinh d0 chénh 1&ch gilra gid tri dang 1a va phdi
12 rOi nhan gid tri nay vGi hé s6 P cla bl di€u khi€n P. Gi4 tri sau khi tinh
toan con bi han ch€ bdi gidi han trén va dudi sau d6 xudt ra thanh gia tri dugc
dat.

Mat truGe cla mOi bd di€u khi€n 13 mOt khung nhém (Gruppe frame),
mOi khung ch(fa hai thanh culn va mOt diy cdc truOng text. MOi mot trong sO
cdc phan t( di€u khién nay 13 b phdn clia mOt 18p cic bd di€u khi€n. Vi thé
ta c6 th€ dé dang ting thém sO Iugng cla cic bd di€u khi€n P, bang cich
nhan vao mOt khung nhém va sao chép. Sau d6, khi ta nhan vao Form (bi€u
mau) va thyc hién 1&nh “chén vao” thi mOt khung nhém cho thich hgp, ngoai
ra trong phan khai bao clla Form:

Const res = 1

Const anzp = 3

Dim hienthoiderte (anzp) As Single

Dim preg (anzp) As preglerType

Phai 1am thich Ung c4c hang s6 anzp vGi sO 1uong cdc bd di€u khién P
cancé

Khi dich chuy&n thanh cudn d€ thi€t 1ap “gia tri can c6”, thU tuc su
kién sau diy dugc goi:

Sub ParamBarSoll_Change (Index As Integer)

Preg(Index).SollGia)_tri = parambarsolll(Index)*res
SollGia_triP(Index) = Formats(preg(Index).SollGia_tri, “00.00)
End Sub

ThU tuc nay lam thay dGi gia tri can c6 SoollGia_tri cUa b0 di€u khién
vGi chi sO index tuong Ung va cap nhat gia tri can c6 dugc hién thi. Tuong
tu, vi€c dich chuyén thanh cuOn ParamBar - P s& 1am thay d6i hé s6 P_He_so
cla mOt b0 di€u khi€n va cap nhat gid tri tvong Ung can hién thi:

Sub PraramBarP_Change (Index As Integer)

pReg(Index) = Formats(pReg(Index).P, “00.00”)
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End Sub

C( sau mOt khodng thdi gian di an dinh thi thU tuc su ki€n sau lai
dudgc goi:

Sub Timerl_Timer()

Dim hienthoi As Single

Dim stell As Single

Dim Index As Integer

For Index = 0 To anzp -1

Hienthoi = AD(Index)

Stell = Pregler (hienthoi, pReg(Index))

1sGia_triP(Index) = Formats(hienthoi, “00.00")

DeltaP(Index) = Formats(pReg(Index).SollGia_tri-hienthoi, “00.00”)

Call DA(Index, Stell)

Next Index

End Sub

P6i véi mOi b diéu khién P, thU tuc nay doc vao gid tri dang c6 bang
mOt chuong trinh con AD, chuOng trinh con nay tinh gi4 tri can dat SetGia_tri
va xudt ra bang chuong trinh con AD. Ngoai ra, d0 chénh 1éch gilta gid tri
dang c6 va gid tri can c6 ciing dugc hi€n thi. Cdc chudng trinh con AD va DA
lai dugc lam thich Ung vGi b0 bi€n d6i A/ D ciing nhu bd bi€n dbi D/ A. Cic
gid tri dién 4p G 16i ra va 10i vao dugc chudn héa trong viing tlr -10 V dén 10
V. Trong chuOng trinh ding 1am thi du , c& hai ham lai dugc chon la Dummy,
cdac ham nay dugc ghép védi mOt khodng dé€u chinh gid dinh dudi dang mot
mach PTI don gian

O day, van dé khodng th0i gian clia b0 dinh thGi dugc xem xét 1ai mot
1an nita. Can chd y 1a: 3 mOt b di€u khién s0, thdi gian quét can phai dugc
duy tri chinh xdc d€n mUc c6 thé, vi day 1a mOt thong sO quan trong can dugc
quan tim dén trong giai doan thi€t k& chuong trinh. Tat nhién 12 m6t b0 diéu
khién P, th0i gian quét khong khong 1am thay dGi thong sO cla bd di€u khién.
Ngoai ra nén chi y 12 mOt b0 di€u khi€n sO trén thuc t€ th€é hién phan Ung
gi®ng nhu mOt b0 di€u khi€n analog, chUng nao ma thdi gian quét nhd hon
(khodng 5 dén 10 1an) so vGi cac hang sO thOi gian c¢0 ban cla khodng di€u
chinh. Trong truGng hop nhu vay, mOt gid tri thOi gian quét khong cd dinh
thuc t€ khong dnh hudng dén qud trinh di€éu khi€n, chUng nio ma thdi gian
quét luén thda man di€u kién da dugc dat ra. Puong nhién 13 ddi v&i mOt bd
diéu khi€n hai di€m hodc ba di€ém don gidn thi k&t ludn niy van ding

Nhu vay, vGi b0 di€u khi€n P da dugc trinh bay trén cO s& clla mOt bd
dinh thGi Windows ta c6 th€ tao ra cic khodng thdi gian nhd nhat dén khodng
100 dén 200 mili gidy. Qua d6 hang loat cic khodng di€u khi€n chdm c6 thé
dugc di€u khi€n. Ngoai ra, toc d0 quét hau nhu khong phu thulc vao sO
lugng bd di€u khién P, bGi vi qua trinh cap nhat sO liéu tré man hinh va chay
cdc thudt todn di€u khi€n dién ra rdt nhanh. V&i mdt bd dinh thoi hoat dOng
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theo ki€u chia s€ (Shareware) c6 d0 phan gidi cao, tbc d0 quét c6 th€ nho di
dang k€ (it nhat 12 mOt vai mili gidy, khi bd qua thdi gian cdp nhat két qua
hién thi). Tat nhién Ia trong mOi trudng hgp, chi c6 mdt chuong trinh di€u
khién dugc chay

DPi€m culi ciing can luu y 12 1ap trinh tao ra cdc thi€t bj do 1a mOt bai
toan khé, vi€c trinh bay dua trén nhitng hi€u bi€t ¢ mUc don gidn vé€ Visual
Basic con khé khin hon. Nhing hy vong khong vi th€é ma mat di tinh hdp dan
vOn c6 cla cdc thi€t bi o, nhat 12 khi cdc thi€t bi do dat dén mUc “dep hon
that”

B. CAU HOI VA BAI TAP
Cau 1: Trinh bay céc thi€t bi hi€n thi s6?
Cau 2:Trinh bay nguyén 1y hoat dOng cla mdy phét tin hi€u hin sin?
Cau 3: Néu mOt sO dac di€m cla dao dOng ky nhG s6?
Cau 4: X4y dung chuong trinh hién thj s6?
Cau 5: Xay dung chuong trinh di€u khién s6? . ] ]
BAI 3: LAP TRINH QUA CONG NOI TIEP

Ma bai: MD38-04

< Gidi thiéu

Bai nay nham gidi thiéu cho ngudi hoc nhiing ndi dung sau:
- CoOng nbi ti€p

- Xuat truc ti€p ra d(r liéu sO

- COng n0i ti€p RS232

- Truy€n d{t liéu ndi ti€p va dOng b0

** Muc tiéu

- Lap trinh di€u khién thi€t bi qua cOng n0i ti€p

- Truyén dugc d{r liéu qua cOng nbi ti€p va dOng bo.

- Tu tin trong 13p trinh ghép nOi mdy tinh

*» NOi dung chinh
A.LY THUYET
1. COng noi ti€p
Muc tiéu:
- Trinh bay dugc cdu triic cla cOng noi tiép
- Néu dugc cdc ddc tinh kY thudt cla chudn RS-232
1.1. Cau tric cOng noi ti€p
COng n0i ti€p dugc si dung d€ truyén d{t li€u hai chi€u gilta may tinh
va ngoai vi, c6 cdc Uu diém sau:
- Khodng céch truy€n xa hon truy€n song song.
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- SO day két n0i it.

- C6 thé truyén khong day diing hOng ngoai.

- C6 thé ghép ndi vbi vi di€u khién hay PLC (Programmable Logic
Device).

- Cho phép nOi mang.

- C6 thé thio lap thiét bi trong liic mdy tinh dang lam viéc.

- C6 thé€ cung cdp ngudn cho cic mach dién don gidn

Céc thi€t bi ghép nOi chia thanh 2 loai: DTE (Data Terminal Equipment)
va DCE (Data Communication Equipment). DCE 13 c4c thié€t bi trung gian nhu
MODEM con DTE 1a cdc thi€t bi ti€p nhan hay truyén d{t li€u nhu mdy tinh,
PLC, vi di€u khién, ... Viéc trao dGi tin hi€u théng thuOng qua 2 chan RxD
(nhén) va TxD (truy€n). Céc tin hi€u con 1ai ¢6 chlic ning ho trg d€ thiét 1ap
va di€u khi€én qu4 trinh truy€n, dugc goi 1a cdc tin hiéu bat tay (handshake).
U'u di€m cla qua trinh truy€én dung tin hi€u bat tay 1 c6 th€ ki€m soat dudng
truyén.

Tin hi€u truy€n theo chudn RS-232 cla EIA (Electronics Industry
Associations).

Chudn RS-232 quy dinh mUc logic 1 Ung vGi dién ép tU -3V dén -25V
(mark), mUc logic 0 Ung vGi di€n 4p tU 3V dén 25V (space) va c¢é khd ning
cung cap dong tU 10 mA dén 20 mA.

Ngodi ra, tat cd cdc ngd ra déu c6 dac tinh chOng chap mach.

Chudn RS-232 cho phép truyen tin hi€u véi tdc dd dén 20.000 bps
nhUng néu cdp truyén du ngan c6 th€ 1én dén 115.200 bps.

Céc phuong thUc n0i gilra DTE va DCE:

- Bon cong (simplex connection): d{t 1i€u chi dugc truyén theo 1 hudng.

- B4n song cdng ( half-duplex): d{r liéu truyén theo 2 huéng, nhung mOi
thOi di€m chi dugc truyén theo 1 hudng.

- Song cong (full-duplex): sO li€u dugc truyén dOng thdi theo 2 hudng.

Dinh dang cUa khung truyén dit 1iéu theo chudn RS-232 nhu sau:

Stat |D0 |[D1 |[D2 |D3 |[p4 D5 [D6 [D7 [P [Stop
|
Khi khong truyén d{t li€u, duOng truyén s€ § trang thdi mark (di€n 4p
-10V). Khi bat dau truyén, DTE s& dua ra xung Start (space: 10V) va sau d6
1an 1ugt truyén tUr DO dén D7 va Parity, cui cuing 13 xung Stop (mark: -10V)
d€ khdi phuc trang thdi dudng truyén. Dang tin hi€u truyén mé td nhU sau
(truyén ky tur A):
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+15V—
L3B MSB
o 1 o 0 o o O 1 o 1 1
Spare
(=0}
Nt ———— e e L -4
oY
_Bv_ ______ I - ] - _
Mark
=1 o | Seven Data Bits | -
_1 5‘[_ f K LY
Start Parity Two stop
bit bit bits

| wll- = |

Data packet comesponding to the ASCIl character A

Hinh 4.1: Tin hi€u truyén cla ky tu ‘A’

Céc ddc tinh kY thuat cUa chudn RS-232 nhu sau:

Chiéu dai cable cye dai | 15m

Toc do dit liéu cuc dai | 20 Kbps

Dién ap ngd ra cuc dai | £ 25V
Diénapngdracétai | +5Vdén+ 15V

Tro khang tai 3K dén 7K
Dién ap ngd vao + 15V
Do nhay ngd vao 4+ 3V
Tro khang ngd vao 3K dén 7K

Cic tOc d0 truyén d{¥ li€u thong dung trong cOng ndi ti€p 1a: 1200 bps,
4800 bps, 9600 bps va 19200 bps.
+ S0 do chan:

'F } ]
— : —9 | r*“:—\lﬁ
o @ ™~ | eevewse | |
- s L eeee N |
e | R |
L J
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Hinh 4.2: SO d06 chdn cOng noi tiép

C6ng COM c6 hai dang: dau ndi DB25 (25 chan) va dau n6i DB9 (9
chan) mo ta nhu hinh 4.2. Y nghia clla cdc chin md td nhu sau:

D1z | DY Tin Hwing Mo ta
hiéu truvén

1 - - - Protected ground: noi dat bao vé

2 3 |TxzD DTE—>DCE | Transomutted data: dit lifu truyeén

3 2 |ExD DCE—>DTE | Received data: dit liéu nhin

4 7 |RTS DTE—=DCE | Request to send: DTE véu cau truyén dit liéu

3 8 CTS DCE—=DTE | Clear to send: DCE san sang nhin dit liéu

6 4 |DSE DCE—=DTE | Data set ready: DCE sin sang lam viéc

7 5 | GND - Ground: noi dat (0W)

g 1 |DCD DCE—=DTE | Data caner detect: DCE phat luén song mang

20 |4 |DTR DTE—=DCE | Data terminal ready: DTE sam sang lam viéc

22 |9 |EI DCE—-DTE | Bing indicator: bac chuéng

23 |- |DSED |DCE—DTE | Data signal rate detector: do toc 46 tnuyén

24 |- TSET DTE—>DCE | Transmit Signal Element Timing: tin higu dinh thét
truyén di tir DTE

15 |- TSET DCE-DTE | Transmitter Signal Element Timing: tin hiéu dinh théi
truyén tir DCE dé truyén dit ligu

17 |- |RSET DCE-»DTE | Receiver Signal Element Timing: tin hién dinh théi
tmuyén tir DCE dé tmuvén dir liéu

18 [- [LL Local Loopback: kifm tra céng

i | - EL DCE-DTE | Remote Loopback: Tao ra bdi DCE khi tin higu nhin
tir DCE lai

14 |- STxD DTEDCE [ Secondary Transmitted Data

16 [- [SExD |DCE—=DTE | Secondary Feceived Data

19 |- SETS DTE—=DCE | Secondary Fequest To Send

13 |- SCTS DCE—2>DTE | Secondary Clear To Send

12 |- SDSED | DCE—-DTE | Secondary Feceived Line Signal Detector

25 |- ™ Test Mode

9 - Danh néng cho ché do test

10 |- Dénh néng cho ché dd test

11 Ehéng dimg
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1.2. Truyén thong gilra hai niit
Céc s0 d0 khi k&t ndi ding cOng n0i ti€p:

TxD >< TxD TxD * TxD
RxD RxD RxD * RxD
GND GND GND GND

DTE1 DTE2 DTE DCE

Khi thuc hi€én k€t nOi nhU trén, qud trinh truyén phdi bdo ddm téc d0 &
dau phat va thu gidng nhau. Khi c6 dit 1i€u dén DTE, d{ liéu nay sé& dugc
dua vao b0 dém va tao ngat.

Ngoai ra, khi thuc hi€n két n0i gilra hai DTE, ta con ding so d0 sau:

Ty
ExD ExD
GND GND

RTS \— | RTS
CTS CTS

DSR DSR
DCD M DCD
DTR DTR

DTE1 DTEZ2

Hinh 4.3: K&t néi trong truyén thong ndi ti€p ding tin hiéu bat tay

Khi DTEI can truyén d{I li€u thi cho DTR tich cuc, tic dOng 1én DSR
cUa DTE2 cho biét san sang nhan d{r liéu va cho bi€t dd nhdn dudc séng
mang clUa MODEM (30). Sau d6, DTEI tich cuc chian RTS d€ tic dOng dén
chan CTS cUa DTE2 cho biét DTEI ¢ th€ nhan d liéu. Khi thuc hién két



n0i gilra DTE va DCE, do tOc d0 truyén khic nhau nén phdi thuc hién di€u
khi€n 1uu 1uong. Qua trinh di€u khi€n nay c6 thé thuc hién bang phan mém
hay phan cUng. Qua trinh di€u khi€n bang phan mém thuc hién bang hai ky

tu Xon va Xoff.

Ky tu Xon dugc DCE gdi di khi rdnh (c6 th€ nhan d{t liéu). Néu DCE
ban thi s& g@i ky tU Xoff. Qua trinh di€u khi€n bang phan cUng diing hai chan
RTS va CTS. Néu DTE muOn truyén d{r liéu thi sé g6i RTS d€ yéu cau
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truy€n, DCE néu c6 kha niing nhan dit liéu (dang rdnh) thi gdi 1ai CTS.

2. Xudt truc ti€p ra dir liéu s6

Muc tiéu:

- Trinh bay dugc cdc thanh ghi ¢é th€ truy xudt truc ti€p ra dir liéu sé
Cic cOng nOi ti€p trong mdy tinh dugc danh s6 1a COMI1, COM2,

COM3, COM4 v6i céc dia chi nhu sau:

Giao ti€p n0i ti€p trong mdy tinh st dung vi mach UART vd&i cc thanh

Ten | Diachi

Ngat | Vi tri chnka dia chi

COM1 | 3F8h

4 0000h:0400h
3

COM2 | 2F8h 0000h:0402h
COMS3 | 3E8h 4 0000h:0404h
COM4 | 2E8h 3 0000h:0406h

ghi cho trong bang sau:

Offset | DLAB |[R‘'W | Tén Chitc nang
0 W | THR | Transmitter Holding Register (dém truyén)
0 0 R RBR | Receiver Buffer Register (dém thu)
1 |R/W | BRDL | Baud Rate Divisor Latch (36 chia byte thap)
] 0 R/W | IER | Interrupt Enable Register (cho phep ngit)
1 R/W | BRDH | S6 chia byte cao
- R IIR | Interrupt Identification Register (nhin dang ngét)
- W | FCR | FIFO Control Register
3 R/W | LCR | Line Control Register (dicu khién dudng day)
4 R/W | MCR | Modem Control Register (diéu khien MODEM)
5 R LSR | Line Status Register (trang thai duwdmg day)
6 R MSR | Modem Status Register (trang thai MODEM)
7 R'W Scratch Register (thanh ghi tam)
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Céc thanh ghi nay c6 th€ truy xudt truc ti€p két hop véi dia chi cOng (vi
du nhu thanh ghi cho phép ngat clia COMI1 ¢6 dia chi 1a BACOM1 + 1 = 3F9h.
+ IIR (Interrupt Identification):

IR xdc dinh mUc uu tién va ngudn gbc cla yéu cau ngat ma UART
dang chO phuc vu. Khi can xU 1y ngat, CPU thuc hién doc c4c bit tuong Ung
dé€ x4c dinh ngubn gbc cla ngat. Pinh dang cUa IIR nhu sau:

D7 D6 Ds D4 D3 D2 D1 Do
00: khong ¢6 | Cho phép FIFO 64 | - 1: ngit time-out | Xac dinh nguon | 0: co
FIFO byte (trong 16750) (trong 16550) gbc ngét ngat
11: cho phep 1: khong
FIFO ngit

D2 (D1 Uu Tén Ngufm D2 - D0 bi xoa

tién Khi

0o (0o |4 Duong Loi khung, thu dé, 16i parity, gian doan | Poc LSR

truyén khi thu
1 |3 Pém thu Dém thu day Poc RBR
1 |0 (2 Pém phat Pém phat rong bocIIR, ghi
THR
1 1 1 Modem CTS, DSR, RI, RLSD Boc MSK
(mm¥ec 1 wu tién cao nhét)

+ IER (Interrupt Enable Register):
IER cho phép hay cdm cdc nguyén nhan ngdt khac nhau (1: cho phép, 0:
cam ngat)

D7 D6 D5 D4 D3 D2 D1 DO
| - | - |POW ] HBR | MODEM | LINE | TXEMPTY | RXRDY |
= ¥ !

e | |

— - / | /
Cho phép khi 151
modem

Cho phép khi Lj
THR rong f
{

!

Cho phép kiéu
cong suat thap

Cho phép khi
RBR day

nghi (hibernate) thu, phat

Cho phép kiéu ‘ ‘ Cho phép khi 161 ‘
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+ MCR (Modem Control Register):

D7 D6 D5 D4 D3 D2 DI Do

+
[ - T -] - [LooP|OUT2[OUTI [RTS [DIR |
= l
Mode loopback: L ../. - 5 .
kiém tra hoat ~" | Diéu khién 2 ngd ra Dlélll k%llén -
dong cua UART OUTL.OUT?2 cua RTS via DTR
UART

MSR (Modem Status Register):

D7 D6 D5 D4 D3 D2 DI DO
| RLSD | RI | DSR | CTS | ARLSD | ARI | ADSR | ACTS |

Trang thai cua CD, R, ‘ 1- néu cé thay dbi cac tin hiéu so véi lin doc trede

DSR.va CTS ARI: = 1 néu co6 xung dwong tai RI

+ LSR (Line Status Register):

D7 D6 D5 D4 D3 D2 DI DO
FIE | TSRE | THRE | BI | FE | PE | OE | RXDE

FIE: FIFO Error — sai trong FIFO

TSRE: Transmitter Shift Register Empty — thanh ghi dich rOng (=1 khi da phat 1

ky tu va bi xo4 khi c¢6 1 ky tU chuy€n dén tU THR.

THRE: Transmitter Holding Register Empty (=1 khi c¢6 1 ky tu' da chuyén tUr

THR — TSR va bi xo4 khi CPU dua ky tu t&i THR).
+ LCR (Line Control Register):
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D7 D6 D5 D4 D3 D2 DI DO
| DLAB | SBCB | PS2 | PS1 | PS0 | STB | WLS1 | WLSO0 |

DLAB (Divisor Latch Access Bit) = 0: truy xuat RBR, THR, IER, = 1
cho phép dat bd chia tan trong UART d€ cho phép dat tOc d0 truy€n mong
muOn.

UART diing dao déng thach anh véi tan sO 1.8432 MHz dua qua bl chia 16
thanh tan s6 115,200 Hz. Khi do, tuy theo gid tri trong BRDL va BRDH, ta sé
c6 tdc d6 mong muln.

Vi du: nhu duOng truyén cé tOc dO truyén 2,400 bps c6 gid tri chia
115,200 /2,400 = 48d = 0030h ? BRDL = 30h, BRDH = 00h.

MOt s0 gi4 tri thong dung xac dinh tdc d6 truy€n cho nhU sau:

Toc do (bps) | BRDH | BRDL
1.200 00h 60h
2,400 00h 30h
4,800 00h 18h
9.600 00h 0Ch
19.200 00h 06h
38.400 00h 03h
57.600 00h 02h
115.200 00h 01h

SBCB (Set Break Control Bit) =1: cho phép truyén tin hi€u Break (=0) trong
khodng th0i gian 16n hon mOt khung
PS (Parity Select):

PS2 | P51 | PSO Mo ta

Khong kiém tra
Kiém tra lé
Kiém tra chan
Parity la mark
Parity la space

ol Ll R Ll 2
I—lC:ll—ll:::lH

el Dl Ll Ll ==
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STB (Stop Bit) = 0: 1 bit stop, =1: 1.5 bit stop (khi dung 5 bit dr liéu)
hay 2 bit stop (khi dung 6, 7, 8 bit dir li€u). WLS (Word Length Select):

WLS1 | WLSO0 | Po dai dir liéu
0 0 5 bit
0 1 6 bit
1 0 7 bit
1 1 8 bit

+ MOt vi du khi 1ap trinh truc ti€p trén cOng nhu sau:
.MODEL SMALL
.STACK 100h
.DATA
Coml EQU 3F8h
Com_int EQU 08h
Buffer DB 251 DUP(?)
Bufferin DB 0
Bufferout DB 0
Char DB ?
Seg_com DW ?;
Off com DW ?
Mask_int DB ?
Msg DB 'Press any key to exit$’
.CODE
Main PROC
MOV AX,@DATA
MOV DS,AX
MOV AH,35h
MOV AL,Com_int
INT 21h
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MOV Seg_com,ES ;

MOV Off _com,BX

PUSH DS

MOV BX,CS

MOV DS,BX

LEA DX,Com_ISR

MOV AH,35h ;

MOV AL,Com_int

INT 21h

POP DS

MOV DX,Coml+3;

MOV AL,80h ;

OUT DX,AL ; truyén d(rliéu
MOV DX,Coml ;

MOV AL,0Ch

OUT DX,AL

MOV DX,Coml+1

MOV AL,00h ;

OUT DX,AL ;

MOV DX,Com1+3 ; LCR =0000 0011B
MOV AL,03h ; DLAB =0, SBCB =0
OUT DX,AL ; PS = 000

; STB =0

; WLS =11

MOV DX,Coml+4 ;

MOV AL,03h ; MCR = 0000 0011b ? DTR=RTS =1
OUT DX,AL ;

MOV DX,21h ;

IN AL,DX ; D7 — DO

MOV Mask_int,AL ; =0: cho phép, =1:
AND AL,OEFh ;=11101111b
OUT DX,AL ;

MOV AL,01h ; IER = 0000 0001b
MOV DX,Coml+1 ;

OUT DX,AL

MOV AH,09h

LEA Dx,Msg

INT 21h

Lap:

MOV AH,0Bh

INT 21h

CMP AL,OFFh
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JE Exit

MOV AL, bufferin
CMP AL, bufferout
JE Lap

MOV AL buffer[bufferout]
MOV char,AL

INC bufferout
MOV AL, bufferout
CMP AL,251

JNE Next

MOV bufferout,0
Next:

MOV DL, char ;
MOV AH,02h

INT 21h

MOV AL, char ;
MOV DX,Coml
OUT DX,AL

JMP Lap

Exit:

MOV AL ,Mask_int
OUT 21h,AL ;
MOV DX,0ff com
MOV BX,Seg_com
MOV DS,BX
MOV AH,35h ;
MOV AL,Com_int
INT 21h

MOV AH,4Ch

INT 21h

Main ENDP
Com_ISR PROC
MOV DX,Coml+5 ;
IN AL, DX

AND AL,1 ;

JZ exit_ISR

MOV DX,Coml
IN AL, DX

MOV buffer[bufferin],AL
INC bufferin

MOV AL, bufferin
CMP AL,251
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JNE Exit_ISR

MOV bufferin,0

Exit_ISR:

MOV AL,20h ;

OUT 20h,AL

IRET

Com_ISR ENDP
END Main

3. COng noi ti€p RS232
Muc tiéu:

- Trinh bay duQc qud trinh truyén thong n0i ti€p qua cOng RS232

- Trinh bay dugc cdu tao cla cOng noi tiép RS232

- Viét duQc chuong trinh hi€n thi duQc dia chi cua cdng truyén thong

Chung ta thay rihg viéc truyén thong ndi tiép doi hoi raf nhiéu thao ta¢ phai

thuc hién. Ta phai chuyén mot byte du”liéu tu'dang song song thanh dang noi
tiép ( bAi vi'hau héf cac hé thohg sd’déu lam viéc voi ca¢ du'liéu & dang song
song). Tiép theo ta phai tao ra mdt 10i tin theo dung dinh dang cho tri0¢ bing
cach thém cac bit Start, Stop, Parity phu h@p. Sau do’ta moi truyén du”liéu di
duoi dang ndi tiép. Cong ndi tiép cua may PC co'mdt vi mach chuyén dung dé
diéu khién truyén thong noi tiép. Do do, khi s dung cdng RS-232 cua may PC
dé truyén thong, taf ca cong viéc cua chuhg ta la'gUi byte du'liéu can truyéhn ra
thanh ghi du"liéu cua vi mach nay. Sau do’'moi thao ta¢ cua qua’trinh truyén
thong ké trén se"dugc vi mach thuc hién dua theo nhuhg thiéf 14p trong qua’
trinh khdi tao.

3.1. Qua’trinh truyén mét byte duliéu

Trong trang thai roi, gia'tri logic trén duohg truyén ludn bang 1. D& bad viéc
bif dau truyén du”liéu, bén gUi dua gia’tri logic 0 1én duchg truyéh trong
khoang thGi gian bing do dai mot bit. Bit do’goi la'bit Start. Khi truyén voi to¢
d6 300 baud, mot bit co’dd dai l1a'3,3 ms, trong khi v0i to6¢c dd 9600 baud thi'co’
dd dai 0,1 ms.

Ngay sau bit Start, bén truyén gUi tiép 8 bit duliéu ké tiép nhau, bif dau
bing bit LSB. Tiép sau do’bén truyén se gUi tiép mot bit co’gia'tri logic 1 1én
duohg truyén va'duy tri‘trong khoang thoi gian if nhaf la'do dai mot bit. Ngay
sau do’hoidc sau mdt khoang thoi gian baf ky, bit Start tiép theo se’dugc gli dé
bat dau truyén mot byte moi.

3.2. Cong noi tiép RS 232
Phan cung
Nhuhg thudc tihh cua phan cuhg
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Nhuhg thiéf bi sU dung cap noi tiép cho viéc truyén thong dugc chia lam hai
loai. Po’la' DCE (Data Communications Equipment) va' DTE (Data Terminal
Equipment) DCE la'nhuhg thiéf bi dugc s dung nhu mot modem cua chung ta,
bo tiép hgp TA, may ve; ... trong khi do’DTE lai dugc sU dung nhu may tinh
hoiic Teminal cua chuhg ta.

Nhuhg phat minh vé&' cong ndi tiép cua EIA (Electronics Industry
Association) trong do’tiéu biéu la'chuin RS 232C. No'dua ra nhiéu thong s’
nhu:

A “Space” (logic 0) @ giua +3V va'+12V.
A “Mark” (logic 1) @ giua -3V va'-12V.,
Vung giUa +3V va'-3V la'’khdng xac¢ dinh.

Liét ké & trén chi la'mdt phan cua danh sach cua chuin EIA. Trong do’bao
gdm ca Line Capacitance, Maximum Baud Rates, ... D& biéf chi tiéf hon xin
tham khao chuin EIA RS-232C. Tuy nhién no that thu'vi dé ghi nhardng Chuan
RS -232C chi ro"a maximum baud rate of 20,000 BPS!, diéu ma'laim cho no’kha’
chim tru0¢ nhung tiéu chuin cua ngay nay. Mot tiéu chuin maoi, RS -232D gan
day da’dugc phat hanh.

Cong ndi tiép co hai loai OsizeO; do’la'bd ndi D-Type 25 chan va'bd ndi D-
Type 9 chan, ca hai loai nay déu co’chung mot dic diém kha¢ hin voi cdng may
in la'cho™ndi vOi may in & may PC la'd cdm, trong khi & cac cOng ndi tiép lai la’
phich cim nhiélu chian. Bén duoi la'bang kéf ndi chan cho bd két noi 9 chan va'
25 chan D-Type.

D-Type-25 Pin No D-Type-9 Pin No Abbreviation Full Name |
Chén 2 Chan 3 TD Transmit Data |
Chén 3 Chan 2 RD Receive Data |
Chan 4 Chén 7 RTS Request To Send |
Chan 5 Chén 8 CTS Clear To Send |
Chén 6 Chan 6 DSR Data Set Ready |
Chan 7 Chan 5 SG Signal Ground |
Chan 8 Chan 1 CD Carrier Detect |
Chan 20 Chan 4 DTR Data Terminal Ready
Chén 22 Chan 9 RI Ring Indicator |

Hinh 4.4:Bang D Type 9 Pin and D Type 25 Pin Connectors

+ Chu¢ ning cua cac chan

Churviét tat Tén day

> Chuec na
i ¢ nang
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TD Transmit Data Serial Data Output (TXD) - Dau ra cua du'liéu
RD Receive Data Se‘rlal Data Input (RXD) - DU"liéu duQc nhap
vao
CTS Clear to Send Bao ring Modem sih sang trao doi duliéu.
. Khi na0 modem phaf hién ra mot OCarrierO™tu’
Data Carrier R , , » .
DCD Detect mot modem két thuc khac cua the phone line,

thi'Line nay trd thanh tich cyc.
Thong bao voi UART ring the modem sdn sang

DSR Data SetReady iat 130 mot moi lien kef
DTR Data  Terminal Day la'sy doéi 1ap voi DSR. Bao vOi the Modem
Ready ring the UART sin sang dé lién keéf .
RTS Request To Send thongzbao Ch(x). the 1\./{0dem rang the UART san
sang de trao doi du'liéu.

. . Goes active when modem detects a ringing

RI Ring Indicator signal from the PSTN.
Null Modems

Mot Null Modem dugc s dung dé ndi cho hai DTE cung nhau. Nhuhg
modem nay thuohg dugc sU dung nhU mot cach dé ndi mang cho nhung tro'
choi hodc dé chuyén giao giua cac file may tihh sU dung giao thu¢ Zmodem
Protocol, Xmodem Protocol, ... Diél nay cung co’'thé dugc sU dung voi nhiéu
Microprocessor Development Systems (hé thong phat trién bd vi xU ly).

D3 D25 D25 Dg
3 2 TD kD 3 2
2 3 RD TD 2 3
5 7 a0 a0 7 5
4 20 DTE DTE 20 4
f ] D3R a E D3R 6 ]
1 2 CD CD 3 1
7 4 RT3 RT3 4 7
ks 5 TR :| |—_> CTR 5 2

Hinh 4.5: SO do'noi day Null Modem

Trén day la'phuong phap Uu tién cua viéc ndi ddy cua mot Null Modem.
No'chi yéu cau 3 day (TD, RD & SG) dé mi¢ dugc xuyén thdng qua vi'vdy anh
hudng 10h dén chi phi'dé s dung chay cap dai. Nguyén ly cua thao ta¢ thi'don
gian co’ly. Muc tiéu la'lam cho may tihh cho rihg no’la'mdt modem hon la'mot
computer khac. Any data transmitted from the first computer must be received
by the second thus TD is connected to RD. Diéu thu’hai may tihh phai co cung
cO cal nhu vay thi' RD dugc ndi toi TD. Bao hi¢u rang Signal Ground (SG)
cung phai dugc ndi sao cho ca hai grounds phd biéh t0i mdi may tihh.

Data Terminal Ready (DTR) ldp lai khi chan Data Set Ready (DSR) va’
Data Carrier Detect (DCD) co 'miit trén ca hai (on both computers) may tihh. Khi
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chan the Data Terminal Ready & muU¢ tich cUc thi'chin the Data Set Ready va'
chan Data Carrier Detect ngay 14p tu¢ tr@ thanh tich cuc (active). Vao thoi diém
nay may tinh cho rang the Virtual Modem sdn sang dugc ndi va phat hién ra the
carrier cua modem khac.

Va'van dé€'can lo lahg bay gid'la'chan the Request to Send va chan Clear
To Send. Trong khi ca hai may tihh giao thiép vOi nhau & cung mot to¢ do, vi'
vay viéc diéu khién ludhg la'khong can thiéf voi hai tuyéh nay vi'chuhg co’thé
kéf ndi cung nhau trén mo6i may tinh. Khi may tinh mudn gdi du”liéu, no’xac
nhan sU' co'mit cua chan the Request to Send & mu¢ cao va'khi dono'mo¢ nodi
vOi chan the Clear to Send, lu¢ nay ngay 14p tu¢ may tihh nhan dugc cu tra 10i
ring no’co’'thé gi du’liéu va'no'thuc hién ngay.

Chu'y rang the ring indicator se’khdng két ndi tOi bat ky cai gi of each end.
buohg nay chi sU dung dé chi cho may tinh biéf ring co’mot ringing signal
dang sU dung duchg day the phone . Trong khi chung ta khong co mdt modem
dé kéf noi toi duong day the phone thi'duong nay dugc nguhg kéf noi.

LoopBack Plug

L9 Dds

3 2 TD

2 3 RD :'
3 7 20

4 20 DTER

f ] DER a
1 S CD

7 4 RT3

] > CT3

Hinh 4.6: SO do'noi ddy Loopback Plug

Loopback plug thiéf bi nay co’thé tr@ nén vo cung d&”sU dung khi viéf
nhuhg chuong trinh truyén thong st dung cong ndi tiép RS232. No’co’thé nhin
va truyén nhiéu tuyén duong cung nhau, vi th&"ma moi thu’duQc truyén ra
ngoai cua cOng ndi tiép thi'ngay 1ap tu¢ nhin dugc bdi cung cong do! Néd
chunhg ta noi thiéf bi nay voi cdng ndi tiép nap vao Terminal Program, thi'baf cu”
cai gi chung ta danh may se” ngay ldp tu¢ dugc hién 1€n trén man hinh
(displayed on the screen).

Xin chu’y ring thiéf bi nay chua dugc du dinh cho viéc sU dung voi
nhuhg chuong trinh Chin doan (Diagnostic Programs) va'se”co’le’khong lam
viéc. BGi vi'nhuhg chuong trinh ma'chung ta yéu cau kha¢ nhau se"bad cho
Loop Back plug cai ma'co’thé thay dbi tu'chuong trihh nay déh chuong trihh
khac.

To¢ do DTE / DCE

Chung ta da™noi tom tat vé'DTE va'DCE. Mét thiét bi dau cudi du’liéu
(Data Terminal Device) tiéu biéu la'mdt may tihh va'mot thiéf bi truyén thong
du”liéu (Data Communications Device) tiéu biéu la' mdt Modem. Nguoi ta
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thuohg nhi¢ dén t6¢ do cua DTE to DCE hoiic DCE to DCE. DTE to DCE Ia’
t0¢ do giua modem va'may tihh cua chuhg ta, doi khi duQc dé'cip déh nhu la’
t0¢ do cua thiéf cudi cua chuhg ta. DTE to DCE can phai chay ¢ mdt to¢ do
nhanh hon t6¢ do cua DCE to DCE. DCE to DCE la'su kéf ndi giua cac
modem, doi khi duQc goi la'tdc do the line speed.

Hau hét moi ngUoi ngay nay co nhuhg modem vOi toc do 28,8K hodc
33,6K. BGi vay chuhg ta can phai cho'dgi to¢ do cua the DCE to DCE cung nhu
t0¢ do cua modem 1a'28,8K hoic 33,6K. Suy cho cung vi'td¢ do cao cua modem
nén chuhg ta mong mudh td¢ dd cua the DTE to DCE se”dat déh khoang
115,200 BPS (Maximum Speed of the 16550a UART). Nhuhg chUOng trinh
truyén thong ma'chuhg ta sU dung da”dit t6¢ do cho DCE to DTE. Tuy nhién,
chuhg chi co'tdo¢ dd 9,6 KBPS, 14,4 KBPS ... va'coi nhU no’la'td¢ do modem
cua chung ta.

Nhuhg modem ngay nay co’thé neh du”liéu vao trong chung (Data
Compression). Diéu nay cung nhU rat nhiéu PK-ZIP nhung phan mém trong
modem cua chung ta co’thé nen va'giai neh du'liéu. Khi dua ra duhg cach thut
chuhg ta co’thé mong dQi viéc neh sd'truyén voi ty 1& 1:4 hoidc thim chi’con cao
hon. Ty 1& nen du’liéu 1:4 la'raf tiéu biéu cho viéc neh du'liéu cua nhuhng file
vin ban. Néa chung ta chuyén nhuhg file viin ban do’d 28,8K (DCE-DCE), thi’
khi modem neh no’chung ta thuc sU dang chuyén 115,2 KBPS giua nhuhg
computers va'nhU vay t6¢ do cia DCE-DTE 1a'115,2 KBPS. Nhu vy do’la’ly’
do tai sao t6¢ dd cua the DCE-DTE can phai cao hon t6¢ do kéf ndi cua modem.

Vai nha'san xuif modem da’trich dah mot ty 1& neh cUc dai la'1:8. D& lain
vi‘du cho 10i trich dan do’ho dua ra mot modem moi voi t6¢ do 33,6 KBPS khi
do’chung ta co’'thé comot su chuyén ddi cuc dai 268,800 BPS giua modem and
UART. Néu chung ta chi co’a 16550a nhung chung ta co’thé lam 115,200 BPS
tops, then you would be missing out on a extra bit of performance. Buying a
16C650 should fix your problem with a maximum transfer rate of 230,400 BPS.

Tuy nhién, hay khoan lam dung modem cua chuhg ta néi chuhg ta khong
co’'nhuhg t6¢ dd mong muodn. Po’la'nhuhg ty 1& neh cUc dai. Trong vai truGhg
hQp ca’biét néli chung ta cd’gihg gti cho mot file nen, modem cua chung ta co’
thé maft nhiéu thoi gian hOn nen no, vi'vay chung ta co’td¢ do truyén chdm hon
t0¢ do kéf noi cuia modem. Néa diéu nay xay chung ta nén cd’gihg tif viéc neh
du’liéu cua chuhg ta lai. Lu¢ nay cah phai c6’dinh trén nhuhg modem moi hon.
MGt vai file nen d&€"dang hon nhuhg file khac vi'vay bat ky file nao manen don
gian thi'tu nhién se’co'mot ty 1& neh cao hon.

Diéu khién Luong (Flow Control)

Nhu vay néa t6¢ do cua DTE to DCE la'nhanh hon gap vai 1an to¢ do cua
DCE to DTE the PC co'thé gli du'liéu t0i modem cua chung ta tai 115,200BPS.
SOm hay mudn du'liéu se’bi maf khi bd dém bj tran, trOhg hgp nay diéu khién
ludhg se”dugc sU dung. Piéu khién ludng co hai dang cO ban, phah cuhg
(hardware) hodc phan mém (software).
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Diéu khién ludng phan mém (Software flow control), d6i khi dugc biéu
thi nhu Xon/Xoff sU dung hai dang ky t0 Xon va'Xoff. Xon thuong cho biét
bdi nhung ky tu cua the ASCII 17 trong khi do’ky 'ty the ASCII 19 dugc sU
dung cho Xoff. Nhuhg modem chi co' mdt bd dém nho vi'thé 'khi may tihh Ophu
dayO™no, Modem gUi mot ky tu Xoff dé bao cho may tihh duhg cong viéc gUi
duliéu. Khi modem cho nhiéu duliéu hon, no’gli mot ky tu Xon va'may tihh
se"gUi nhiéu duliéu hon. Kiéu diéu khién ludng thé nay co'nhiéu 1Qi thé rihg no’
khong yéu cau baf ky Obuc dién bad nao nhu nhuhg ky tu0 dugc gUi qua nhung
duong TD/RD. Tuy nhién mdi ky 'tU yéu cau lién két cham mat 10 bits diéu do’
co’thé lam cham viéc truyén thong lai.

Diéu khién ludng phan cuhg (Hardware flow control) cung dugc biéf nhur
diéu khién Iuong RTS/CTS flow control. No st dung hai diy trong cap noi tiép
cua chung ta hon la'truyén thém nhuhg ky tu trong duong du'liéu cua chuhg ta.

Diéu khién ludhg Phan cuhg cung dugc biéf nhu diéu khién ludng RTS /
CTS. Vi'vay diéu khién ludng phan cung (hardware flow control) se’khong lam
chim viéc truyén thong lai nhu viéc st dung Xon-Xoff does. Khi may tinh
mudh gi du'liéu no’se”diélu khién hoat dong cua duchg the Request to Send.
Nélt modem co’@ phong cho du"liéu nay, thi'modem se”bing viéc diéu khién
hoat dong cua duong the Clear to Send va'may tihh bif dau gui du”liéu. Néa
modem khong co’d phong thi'no’se’khdng gui tin hiéu cho Clear to Send.

The UART (8250 and Compatibles)

UART stands for Universal Asynchronous Receiver/Transmitter. Its the
little box of tricks found on your serial card which plays the little games vOi
modem va nhung thiét bi két n6i khac. Pa s6'cac card se”co’the UART's tich
hQp vao trong nhung mach dién t chip kha¢ ma'cung co’thé diéu khién cong
song song cua chung ta, cdng games, floppy hoic & dia cuhg (hard disk drives)
va'tiéu biéu la'nhuhg thiét bji surface mount. The 8250 series, bao gdm the
16450, 16550, 16650, & 16750 UARTS la'nhuhg kiéu thuchg thay trén PC cua
chung ta. Vé&'sau chung ta se”xem xef nhufig kiéu kha¢, nhuhng kiéu ma'co’thé
dugc sU dung trong nhuhg thiéf bi homemade cua chuhg ta va'projects.
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Hinh 4.7: Nhung sO d6"Chdn cho 16550, 16450 & 8250 UARTs

Do 1
D10
D2
D3]
D4 O
D5 ]
D6 O
D7
RGLK O
RDC]
W=
GsoC
G0
Gs2l
BAUDOUT |
XIN O]
¥OUT O
wRO
WwR O RD ErD
vss O] 20 21IRD EIRD

The 16550 la'chip tuong thich voi the 8250 & 16450. Chi kha¢ G hai
chan24 va'29. Chan 24 trén 8250 la'viéc 1ua chon chip & ngoai ma'chu¢ ning
chi la'viéc Ochi baoOtoi nét chip hoat dong hoiic khong. Chan 29 khong dugc
két noi trén the 8250/16450 UARTS. The 16550 dua vao hai chan maOi trong no.
Po’la Transmit Ready va'Receive Ready ma'co’thé thuc thi voi DMA (Direct
Memory Access). Nhufig chan nay co’hai kiéu thao ta¢ kha¢ nhau. Mode 0 ho™
tr@ viéc chuyén giao don DMA trong khi mode 1 h6'trg Multi-transfer DMA.

Mode 0 cung duQc goi la'mode 16450. Mode nay du@c 1ua chon khi bd
dém FIFO dugc vo hiéu hoa’qua bit 0 cua the FIFO Control Register hodc khi
bd dém the FIFO dugc cho phep nhung DMA Mode Select = 0. (Bit 3 cua
FCR) Trong mode nay RXRDY la'tich cuc ¢ mu¢ thap khi if nhaf mot
characters (Byte) co mat trong the Receiver Buffer. RXRDY se’khong hoat dong
@ muc¢ cao khi khong co’'nhiéu characters ton tai trong the Receiver Buffer.
TXRDY se hoat dong & mu¢ thap khi khong co’characters trong the Transmit
Buffer. No'se’khong hoat dong & mu¢ cao sau khi characters/byte dau tién dugc
tai vao trong the Transmit Buffer. Mode 1 la'khi bd dém FIFO dugc kich hoat
va'the DMA Mode Select = 1. Trong mode 1, RXRDY se’hoat dong & mu¢ thap
khi the trigger level la'reached hoic khi 16550 Time Out xay ra va'se quay trG
lai trang thai khong hoat dong khi khong co’characters trong the FIFO. TXRDY
se dugc kich hoat khi khong co’characters co mat bén trong the Transmit Buffer
va'se’khong dugc kich hoat khi the FIFO Transmit Buffer la’hoan toan Full.

40 [IVDD
m]

Do 1
1y -
D2
D3 O
D4 O
D5
D6
D7
RGLK
RD
TD
Gso
cs1]
Gs2C
BAUDOUT
XIN
¥ouT O
WR
WR
vs§s |20 21

[ JvoD
IR

250

16550 16450

UART

UART

HGsouT
1 DDIS

Chan Tén a. LOi ghi chu’
Chan 1:8 DO0:D7 Data Bus
. Receiver Clock Input. Tah sd6’dau vao nay can phai
Chénd - IRCLK can bang vOi the reieivers baud rate * 16 ’ ’
Chan 10 RD Nhan du'liéu (Receive Data)
Chan 11 TD Truyén duliéu (Transmit Data)
Chan 12 CSO Chip Select O - Active High
Chan 13 CS1 Chip Select 1 - Active High
Chéan 14 nCS2 Chip Select 2 - Active Low
Chan 15 nBAUDOUT Baud Output - Output from Programmable Baud



73

Rate Generator. Frequency = (Baud Rate x 16)

Pau vao External Crystal Input — SU dung cho Baud

Chan 16 XIN Rate Generator Oscillator

Chan 17 XOUT Pau ra External Crystal Output

Chan 18 nWR Write Line — Inverted (Pao)

Chan 19 WR Write Line - Not Inverted (khong dao)
Chan 20 VSS Kéf noi t0i Common Ground

Chan21 RD Read Line - Inverted

Chan22 nRD Read Line - Not Inverted

V6 hiéu hoa bd phan diéu khién (Driver Disable).
Chan nay r0i vao muc thap khi CPU doc tU"UART.
Co’thé kéf noi tof Bus Transceiver trong tri'Ohg hgp
bus du’liéu co’dung 1UQng cao.

Chan 24 nTXRDY Transmit Ready

Xung dia chi (Address Strobe). SU dung néa tih hiéu

Chan 23 DDIS

Chan 25 nADS khong On dinh trong sudf qua’trinh doc hodc ghi
cycle

Chan 26 A2 Address Bit 2

Chan 27 Al Address Bit 1

Chan 28 A0 Address Bit 0

Chan 29 nRXRDY  Receive Ready

Chan 30 INTR Interrupt Output

Chan 31 nOUT2 User Output 2

Chan 32 nRTS Request to Send

Chan 33 nDTR Data Terminal Ready

Chan 34 nOUTI User Output 1

Chan 35 MR Master Reset

Chan 36 nCTS Clear To Send

Chan 37 nDSR Data Set Ready

Chan 383 nDCD Data Carrier Detect

Chan 39 nRI Ring Indicator

Chan 40 VDD + 5 Volts

Hinh 4.8: Bang Pin Assignments for 16550A UART

Taf ca cac¢ chian cuia UARTSs déu thich hgp voi TTL. Bao gdom TD, RD,
RI, DCD, DSR, CTS, DTR va'RTS ma'taf ca ca¢ giao dién trong do’la'serial
plug cua chung ta, typically a D-type connector. Vi'vdy RS232 Level Converters
(ma'chuhg ta se'noi cu thé sau) da"dugc sU dung. Cai nay thong thuchg la'the
DS 1489 Receiver va'the DS1488 as the PC has +12 and -12 volt rails ma'co thé
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st dung b@i nhuhg thiéf bi nay. Trinh chuyén d6i The RS232 se"chuyén ddi tih
hiéu the TTL vao trong RS232 Logic Levels.

The UART yéu cau mot Clock dé chay. Néa chung ta xem xef card noi
tiép cua chuhg ta a common crystal tim thay cung la'a 1.8432 MHZ hoic a
18.432 MHZ Crystal. The crystal bén trong dugc két noi toi chan XIN-XOUT
cua the UART sU dung thém mot sd'thanh phan ma'giup do"the crystal dé khdi
dong oscillating. Clock nay se” dugc sU dung cho chuong trinh the
Programmable Baud Rate Generator la' nhUng giao di€n trUc ti€p bén trong
mach chuyén ddi thoi gian (the transmit timing circuits) nhung khong truc tiép
bén trong mach receiver thOi gian (the receiver timing circuits). Doi vOi viéc két
ndi ngoai nay dugc lam tu'chan 15 (BaudOut) dén chan 9 (Receiver clock in).
Chu'y ring tin hiéu clock se”0 tai Baudrate*16.

Néu chung ta thyc sy nghiém tu¢ trong viéc nghién cul tim hiéu vé'
16550 UART xu¢ tiéh sU dung trong PC cua chung ta, thi‘hay dé'xuaf viéc
downloading mot ban sao cua trang tinh du”liéu PC16550D tu" National
Semiconductors Site. Trang tinh du'liéu (Data sheets) thi'sdan co'trong dang mau
PDF vi'thé chung ta se’cah Adobe Acrobat Reader dé doc nhuhg diélu do Texas
Instruments co released the 16750 UART ma’'co’64 Byte FIFO's. Trang tinh du”
liéu cho TL16C750 sin co’dé dung trong Texas Instruments Site.

Types of UARTS (For PC's) (deleted).

Registers cua cong noi tiép
Port Addresses & IRQ's

Tén Dia chi IRQ
COM 1 3F8 4
COM 2 2F8 3
COM 3 3ES8 4
COM 4 2E8 3

Hinh 4.9: Bang 3 Standard Port Addresses
Trén la'bang standard port addresses. Chung lam viéc trong da sd’cac PC.
Néu chung ta tinh c0’hay may mih sé huti mot IBM P/S2 ma'co ‘micro-channel
bus, thi'chuhg ta mong dgi mot su thiéflap kha¢ cua dia chi va'IRQ.Gidhg nhu
cong LPT, du’liéu cO sG cho ca¢ cdng COM co'thé doc tu'Vung DUliéu BIOS
(BIOS Data Area).

Start Address Function

0000:0400 COM1's Base Address
0000:0402 COM2's Base Address
0000:0404 COM3's Base Address
0000:0406 COM4's Base Address

Hinh 4.10: Bang COM Port Addresses in the BIOS Data Area
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Trén la' bang cho thay dia chi ma' chung ta co’ thé tim thay the
Communications (COM) ports addresses trong the BIOS Data Area. M6i dia chi
se chiém 2 bytes.

Chuong trinh mau sau viéf bang ngdn ngu"C, Hién ra thé nao chung ta co’
thé doc nhuhg vi tri nay dé thu dugc nhuhg dia chi cua cong truyén thdng cua
chung ta.

#include <stdio.h>

#include <dos.h>
void main(void)

{
unsigned int far *ptraddr;

/*Pointer to location of Port Addresses */
unsigned int address; /* Address of Port */
Int a;
ptraddr=(unsigned int far *)0x00000400;
for (a=0;a<4;at++)

{

address = *ptraddr;

if (address == 0)

printf("No port found for COM%d Un",a+1);

else
printf(" Address assigned to COM%d is %XhUnh",a+1,address);
*ptraddr++;
}
}
Table of Registers
Base Address DLAB Read/Write Abr. Register Name
=0 Write - Transmitter Holding Buffer
+0 =0 Read - Receiver Buffer
=1 Read/Write - Divisor Latch Low Byte
1 =0 Read/Write IER Interrupt Enable Register
=1 Read/Write - Divisor Latch High Byte
) - Read I[IR  Interrupt Identification Register
- Write FCR FIFO Control Register
+3 - Read/Write LCR Line Control Register
+4 - Read/Write MCR Modem Control Register
+5 - Read LSR Line Status Register
+ 6 - Read MSR Modem Status Register
+7 - Read/Write - Scratch Register

Hinh 4.11: Bang 5 bang cua Registers
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DILAB?
Chung ta nén chu’y’trong bang cua Register co’cot DLAB. Khi DLAB
thiéf 1ap & ‘0’ hoidc ‘1’ se co mot vai thay ddi cua register. DAy la'ly do tai sao
URAT co’thé co’12 register (bao gdim ca thanh ghi scratch) mic du'chi co’8
cong dia chl. DLAB thay thé’cho Divisor Latch Access Bit. Khi DLAB thiéf 1ap
t0i ‘1’qua duong thanh ghi diéu khién (control register), hai thanh ghi tr& thanh
sin co'tu’do chung ta co’thé dit to¢ do truyén thong déu din cua chung ta trong
bits per second.

The UART se co 'mot crystal ma'can phai dao dong xung quanh 1.8432
MHZ. The UART kéf hQp chit che’mot divide bGi 16 counter ma'dOn gian
divides the incoming clock bad hiéu bdi 16. Gia thiéf rihg chuhg ta co’1.8432
MHZ clock signal, ma'co'thé cho phep chung ta co'mot cUc dai, 115,200 hertz
bao hiéu lam cho URAT tr3 nén co’kha ning truyéh va'nhén tai 115,200 Bits
Per Second (BPS). Po’that tuyét vOi cho cac modem nhanh hon va'cac thiéf bi
ma’ co’ thé diéu khién t6¢ dO cua no nhanh hon, but others just wouldn't
communicate at all. B&i vy the UART phu'hQp vOi Programmable Baud Rate
Generator ma'duqgc diéu khién bdi hai register.

Dé vi'du chuhg ta muodh truyén thong tai 2400 BPS. Chuhg ta lam viéc
bén ngoai ma'phai chia 115,200 bGi 48 dé co’thé thuc hién dugc 2400 Hertz
Clock. The "Divisor", trong case 48 nay, dUQc caf giu"trong hai registers diéu
khién bdi the "Divisor Latch Access Bit". Divisor nay co thé la'baf ky's6 nao ma’
co’thé caf giu"trong 16 bits (ie 0 to 65535). The UART chi co mdt bus du’liéu 8
bit, vi'vay day la'noi hai register duQc sU dung. Register dau tién (Base + 0 khi
DLAB = 1) cat giu™Divisor latch low byte" trong khi register thu’hai (base + 1
khi DLAB = 1) caf giu™Divisor latch high byte".

Bén duoi la'mdt bang mdt s6'td¢ do va' Divisor chdf cua chuhg & byte
thap va'byte cao. Chu’y riing taf ca ca¢ Divisor déu duQc dua vao Hé 16.

Speed Divisor

(BPS) (Dec) Divisor Latch High Byte Divisor Latch Low Byte

50 2304 0%h 00h
300 384 Olh 80h
600 192 00h COh
2400 48 00h 30h
4800 24 00h 18h
9600 12 00h 0Ch
19200 6 00h 06h
38400 3 00h 03h
57600 2 00h 02h
115200 1 00h 01h

Hinh 4.12: Bang Table of Commonly Used Baudrate Divisors
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Interrupt Enable Register (IER)
Bit  Notes
Bit 7 Reserved
Bit 6 Reserved
Bit 5 Enables Low Power Mode (16750)
Bit4 Enables Sleep Mode (16750)
Bit 3 Enable Modem Status Interrupt
Bit 2 Enable Receiver Line Status Interrupt
Bit 1 Enable Transmitter Holding Register Empty Interrupt
Bit 0 Enable Received Data Available Interrupt

The Interrupt Enable Register cothé la'mot trong nhuhg register dOn gian
nhaf va'dé hiéu trén UART. Thiéf 1ap bit 0 & mu¢ cao cho Received Data
Available Interrupt ma'tao ra mot ngif khi nhan register/FIFO chua duliéu dé
doc biang CPU.

Bit 1 cho phep Transmit Holding Register Empty Interrupt. Ngéf nay
CPU khi by dém truyén thong tin trong. Bit 2 cho phep nhan duong ngéf trang
thai. The UART se™ngif khi nhan su' chuyén dbi ducohg trang thai. TUOng tu
nhU vay doi vOoi bit 3 thi cho phep ngédf modem trang thai. Bit 4 dén 7 thi'dé”
dang hon. Chuhg dugc Iuu tru"don gian (If only everything was that easy).

Interrupt Identification Register (IIR)

Bit Notes
Bit6 Bit7
Bits 6 and 7 0 0 No FIFO
0 1 FIFO Enabled but Unusable
| 1 FIFO Enabled
Bit 5 64 Byte Fifo Enabled (16750 only)
Bit 4 Reserved
Bit 3 0 Reserved on 8250, 16450
1 16550 Time-out Interrupt Pending
Bit2 Bit 1
0 0 Modem Status Interrupt
Bits1and2 0 1 Transmitter Holding Register Empty Interrupt
1 0 Received Data Available Interrupt
1 1 Receiver Line Status Interrupt
Bit 0 0 Interrupt Pending |
1 No Interrupt Pending
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Hinh 4.13: Bang Interrupt Identification Register

The interrupt identification register la'register chi doc (read only register).
Bits 6 va'7 dua ra trang thai the FIFO Buffer. Khi ca hai bit nay biang ‘0’ thi'
khong co FIFO buffers dugc kich hoat. Diél nay can phai la'kéf qua duy nhaf
chung ta se’co’8250 hoac 16450. Néu bit 7 la'tich cuc nhung bit 6 la’khdng tich
cuc thi'UART co’cho phep bd dém cua no'nhung lai khong thé dung dugc (it's
buffers enabled but are unusable). Diél nay xay ra trén 16550 UART khi co 161
trén FIFO buffer lam khong thé dung dugc FIFO. Néu ca hai bit 1a"'1' thi FIFO
buffers la'tich cUc hoan toan co'thé dung dugc.

Bits 4 va'5 dugc luu tru? Bit 3 cho thay trang thai cua time-out interrupt
trén 16550 or higher cao hon.

Dé cho nhay dén Bit 0 ma'cho thay interrupt xuaf hién. Nét mot interrupt
xuaf hién trang thai cua no’se hién bdi bits 1 va'2. Nhuhg ngif do’lam viéc &
trang thai quyén Uu tién. The Line Status Interrupt co’quyén Uu tién cao nhaf,
sau do’la‘the Data Available Interrupt, tiiép theo la‘the Transmit Register Empty
Interrupt va'ké do’la'the Modem Status Interrupt ma'co’quyén Uu tién thap nhat .

v First In/First Out Control Register (FCR)

The FIFO register la'register chi ghi (write only register). Register nay
dugc st dung dé diéu khién the FIFO (First In/First Out) buffers ma'dugc tim
thay trén 16550 cao hon.

Bit 0 cho phep thao ta¢ nhan va'truyén cua FIFO. Ghi '0' toi bit nay se”vd
hiéu hoathao ta¢ truyén va'nhan cua FIFO, vi'vdy chuhg ta phai loose caf taf ca
duTliéu trong FIFO buffers.

Bit's 1 va'2 diéu khién viéc lam sach viéc truyén hoidc nhan cua FIFO. Bit
1 chiu trach nhiém cho bd dém nhén trong khi bit 2 chiu trach nhiém cho bd
dém truyén. Thiéf 1ap nhuhg bit nay 1&n 1 se’chi lam sach ndi dung cua FIFO va'
se’khong anh hudng dén register. Hai bit nay se"cung dugc xac 1ap lai, vi'vay
chung ta khong can thiéf 1ap bit nay vé'0 khi két thuc.

Bit Notes
Bit 7 Bit 6 Interrupt Trigger Level
b 6O 0 1 Byte
a$7 0 1 4 Bytes
0 8 Bytes
1 1 14 Bytes

Bit 5 Enable 64 Byte FIFO (16750 only)
Bit 4 Reserved

DMA Mode Select. Thay dbi trang thai cua chin RXRDY &
TXRDY tU'mode 1 dén mode 2.

Bit 2 Clear Transmit FIFO
Bit 1 Clear Receive FIFO

Bit 3
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Bit O Enable FIFO's

Hinh 4.14: Bang FIFO Control Register

Bit 3 cho phep DMA 1ua chon mode ma’ duQc tim thay trén 16550
UARTS va'cao hon. More on this later. Bits 4 va'5 la'nhufg bit co 'kiéu don
gian, du tru”

Bits 6 and 7 dugc sU dung dé thiéf 1ap triggering level on the Receive
FIFO. Vi'du nél bit 7 dugc thiéf 1ap nén '1' va'bit 6 dugc thiéf 1ap xudng '0' thi’
trigger level se”thiéf 1ap voi 8 bytes. Khi co’8 bytes cua du’liéu trong receive
FIFO thi ngét Received Data Available duQc thiét 1ap (See IIR).

v" Line Control Register (LCR)

Bit 7 1 Divisor Latch Access Bit
Truy cap tOi Receiver buffer, Transmitter buffer &
Interrupt Enable Register
Bit 6 Set Break Enable
Bits 3, 4Bit5 Bit4 Bit 3 Parity Select
And5 X X 0  No Parity
0 0 1 Odd Parity
0 | | Even Parity
1 0 1 High Parity (Sticky)
1 1 1 Low Parity (Sticky)
Bit 2 Length of Stop Bit
0 One Stop Bit
2 Stop bits for words of length 6,7 or 8 bits or 1.5 Stop
Bits for Word lengths of 5 bits.
Bits 0 AndBit 1 Bit0 Word Length
1 0 0 5Bits
0 1 Article I. 6 Bits
1 0 7 Bits
1 1 8 Bits
Hinh 4.15: Bang Line Control Register

The Line Control register thiéf 14p nhuhg tham s6’c0 ban cho viéc truyén
thong. Bit 7 la'the Divisor Latch Access Bit hodc DLAB khong ton tai 1au (for
short). Chung ta da™noi v& nhuhg cai gi ma no’lam dugc (See DLAB). Bit 6
thiét 1ap cho phep dung (the Break). Khi tich cuc, duong TD di vao trang thai
"Spacing" ma'nguyén nhan lam dung (the Break) the receiving UART. Thiéf 1ap
bit nay v&'0' v hiéu hoa'the Break (Disables the Break).

Bits 3, 4 and 5 select parity. Néu chung ta nghién cul 3 bit nay, chung ta
se"thay ring bit 3 diéu khién chih 1é (controls parity). Do’la; néli no'thiét 1ap vé'
'0' thi'khdng co’parity dugc st dung, nhUng nél no’thiéf 1ap toi '1' thi'parity

1
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dugc s’ dung. Nhay qua tOi bit 5, chung ta co’thé thay ring no’diéu khién
sticky parity. Sticky parity la’don gian khi parity bit ludn ludn truyén va'kiém
tra '1' hodc '0'. Bit nay co'raf if thanh cong trong viéc kiém tra 161 nhU néa 4 bit
dau tién co’161 nhung the sticky parity bit chua viéc thiét 1ap bit thich h@p, thi’
mot parity 161 se"khong cho két qua. Sticky parity cao la'sU dung '1' cho the
parity bit, trong khi the opposite, sticky parity thap thi'st dung '0' cho the parity
bit.

Néa bit 5 diéu khién sticky parity, thi'sy ddi hucng bit nay khong phai
cho kéf qua binh thuohg parity dugc cung cap bit 3 la'se"thiéf 1ap 1én '1'. Odd
parity la'khi bit parity phat tin hi¢u '1' hoac '0' vi th€ ' ma’co’odd number of 1's.
Even parity must khi dothanh parity bit produces va'even number of 1's.

Diéu nay cung cap su kiém tra 161 to6f hon nhung van khong phai la’hoan
hao, vi'the¢’CRC-32 dugc sU dung thuohg xuyén cho sUa 161 phah mém. Néu
mot bit bi dao vOi even parity hoiic odd parity, thi'mot parity bi 161 se’xay ra, tuy
nhién nél hai bit bj 14t theo mot cach nao do'ma 'no’sinh ra the correct parity bit
thi'viéc parity bj 16i la'’khong thé xay ra.

Bit 2 thiéf 1ap d6 dai cua nhuhg the stop bits. Viéc thiéf 1ap nhUhg bit nay
vé ‘0’ se"dem lai mot stop bit, tuy nhién néu thiét 1ap no’lén ‘1’ se"dem lai 1.5
hoiic 2 stop bits phu thudc vao the word length. Chu'y rihg the receiver chi kiém
tra stop bit dau tién.

Bits 0 and 1 thiét 1ap the word length. This should be pretty straight
forward. Mot word length cua 8 bits thuGhg dugc sU dung ngay nay.

Modem Control Register (MCR)
Bit Notes
Bit7  Reserved
Bit 6 Reserved
Bit 5 Autoflow Control Enabled (16750 only)
Bit 4 LoopBack Mode
Bit 3 Aux Output 2
Bit 2 Aux Output 1
Bit 1 Force Request to Send
Bit 0 Force Data Terminal Ready

Hinh 4.16: Bang Modem Control Register
The Modem Control Register la'mdt Read/Write Register. Bits 5,6 va'7 la’
reserved. Bit 4 kich hoat the loopback mode. Trong Loopback mode viéc truyén
thong ndi tiép ra ngoai dugc dat vao trong trang thai danhh daa. The receiver
serial input dUgc ngung két noi. Viéc truyén ra ngoai duQc ldp lai khi the
receiver in. DSR, CTS, RI & DCD dugQc ngung két noi. DTR, RTS, OUT1 &
OUT2 dugc két ndi toi the modem control inputs. Nhung chan The modem

control output dugc dit trong trang thai khong hoat ddng. Trong mode nay bat
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ky'duliéu na0 ma'dugc dit trong transmitter registers cho dau ra received boi
the receiver circuitry trén cung mot chip va'sin sang G tai bd dém the receiver.
Diéu nay co'thé sUt dung dé kiém tra thao tac UARTS.

Aux Output 2 co'thé kéf ndi t0i external circuitry dé diéu khién ngif x ly”
UART-CPU. Aux Output 1 thong thuong dugc nguUng két ndi, nhUung trén
nhiéu card dugc st dung chuyén ddi giua 1,8432MHZ crystal to a 4MHZ
crystal dugc st dung cho MIDI. Bits 0 and 1 don gian diéu khién nhuhg duchg
duliéu thich h@p cua chuhg. Vi'du vé'viéc thiéf 1ap bit 1 1én '1' laim yéu cau dé
gUi line active.

Line Status Register (LSR)
Bit Notes
Bit 7 Error in Received FIFO
Bit 6 Empty Data Holding Registers
Bit 5 Empty Transmitter Holding Register
Bit 4 Break Interrupt
Bit 3 Framing Error
Bit 2 Parity Error

Bit 1 Overrun Error
Bit 0 Data Ready

Hinh 4.17: Bang Line Status Register

The line status register la'thanh ghi chi doc. Bit 7 la'bit the error in
received FIFO bit. Bit nay la bit cao khi co’if nhaf mot 161 break, parity hodc
framing xay ra trén mot byte ma'dugc chu trong the FIFO.

Khi bit 6 dugc thiéf 1ap, thi'ca hai thanh ghi transmitter holding register
va thanh ghi shift register trong. Thanh ghi The UART's holding giu byte tiép
theo cua du'liéu se"duQc gUi dén parallel fashion. Thanh ghi dich chuyén (shift
register) dUQc sU dung dé chuyén ddi byte ndi tiép, vi'thé ' ma'no’cot thé truyén
trén mot duong. Khi bit 5 dugc thiéf 1ap, thi'chi thanh ghi the transmitter
holding register trong. Vi thé'sy khac nhau giua hai bit do’la’gi? Khi bit 6 dugc
thiét 1ap, thi' thanh ghi transmitter holding vathanh ghi shift registers trong,
khong co’qua’trinh chuyén ddi ndi tiép nao xay ra vi'thé phai khong co’qua’trinh
hoat ddong nao trén duong truyén du'liéu. Khi bit 5 duQc thiéf 1ap, thi thanh ghi
transmitter holding register trohg, vi'thé nhuhg byte kha¢ co’thé dugc gUi dén
cong du”liéu, nhuhg viéc chuyén d6i ndi tiép dang sU dung thanh ghi dich
chuyén (shift register) co’'thé chiém chd”

The break interrupt (Bit 4) xay ra khi duchg du’liéu da™nhan dugc giu”
trong trang thai 16gic '0' (Space) cho khoang thai gian hon thoi gian no’dung
déh khi gti mdt OwordO™day du. Thoi gian do’bao gém ca thoi gian cho the
start bit, data bits, parity bits and stop bits.
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A framing error (Bit 3) xay ra khi bit cudi cung khong phai la'stop bit.
Diél nay xay ra vi'mdt 161 tihh toan thoi gian. Thong thuGhg chuhg ta se gip
phai mot 161 framing error khi st dung mot null modem lién két hai may tinh
hodc protocol analyzer when the speed at which the data is being sent is
different to that of what chuhg ta phai thiéf 1dp UART dé nhan no’

A overrun error thong thuong xay ra khi chuOng trinh cua chung ta
khong thé doc tu'cdng Odu nhanhO” Néi chuhg ta khong co mdt byte dau vao &
ngoai cua thanh ghi (register fast enough), va'byte kha¢ dé nhan, thi'byte cudi
cung se’bi maf va'mot 161 tran se’xay ra.

Bit 0 cho tha¥y data ready, co nghia la'mdt byte dugc nhian b3i UART va'
bo dém si#n sang dé doc.

Modem Status Register (MSR)

Bit Notes

Bit 7 Carrier Detect

Bit 6 Ring Indicator

Bit 5 Data Set Ready

Bit 4 Clear To Send

Bit 3 Delta Data Carrier Detect
Bit 2 Trailing Edge Ring Indicator
Bit 1 Delta Data Set Ready

Bit 0 Delta Clear to Send

Hinh 4.18: Bang Modem Status Register

Bit 0 cua the modem status register cho thay delta clear to send, delta co’
nghia la'mot sy thay doi bén trong, vi'vay delta clear to send nghia la'co ' mot su
thay ddi bén trong duchg the clear to send, tu'lan doc cudi cung cua thanh ghi
nay. Diél nay cung duhg vOi cac bits 1 va'3. Bit 1 cho thay su thay ddi bén
trong duong the Data Set Ready trong khi Bit 3 cho thay mot sU thay ddi bén
trong duong the Data Carrier Detect.

Bit 2 la'the Trailing Edge Ring Indicator chi bad ridng co mot su biéh doi
tU'trang thai thap dén trang thai cao trén duong the Ring Indicator.

Bits 4 dén bit 7 cho thay trang thai hién thoi cua ca¢ duohg duliéu khi
doc. Bit 7 cho thay Carrier Detect, Bit 6 cho thay Ring Indicator, Bit 5 cho thay
Data Set Ready & Bit 4 cho thaycac trang thai cua duong the Clear To Send.

Scratch Register

The scratch register khong s dung cho truyén thong nhung dugc s
dung nhU mot noi dé Iuu mdt byte cua duliéu. Viéc sU dung thuc t&’cia no’la’
xac dinh the UART la 8250/8250B hodc a 8250A/16450 va tham chi’cai do’
khong phai la'chinh thu¢ nhu the 8250/8250B khong bao gia'dugc thiéf ké'cho
AT va'khong thé hack the bus speed.
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4. Truyén dit liéu noi ti€p va dong bo
Muc tiéu:

- Trinh bay dugc cdch truyén dir liéu ndi ti€p va dong b

- Phdn biét dugc cdc truyén dit liéu noi ti€p va dong bO

4.1. Truyén dit liéu ndi ti€p

<  Patvandé

MOt trong nhiing ky thudt ghép nOi dugc s dung rOng rdi 1a kY thudt
ghép nOi TBN qua cOng n0i ti€p

- Qua cOng nGi ti€p c6 thé ghép ndi chudt, modem ngoii, mdy in, bd
bi€n dGi A/D, céc thi€t bi do 1udng, ...

- Céc c4ch ghép nOi nay s dung phuong phdp truyén thong tin (d{r
liéu) theo ki€u nbi ti€p. cac bit diF li€u dugc truyén noi ti€p nhau trén mot
dudng diy duy nhat. Tai mOt thoi di€m chi c6 mdt bit df li€u dugc truyén
trén duOng day.

- Truyén thong noi ti€p c6 Uu di€m la can it dudng day, cé thé si dung
mOt duOng d€ truyén, mOt dudng d€ nhan. Thong tin thu nhén 12 tin cdy, tuy
nhién tOc d0 truyén 1a cham.

- Chudn RS232 dugc xiy dung thanh chudn chinh thlc danh cho truyén
thong nOi ti€p, do hi€p hOi cdc nha cong nghiép dién t& EIA (Electronic
Industries Association) nim 1962. Chudn nay cho phép truyén véi toc db cuc
dai 19.600 bit/s v6i khodng cidch nhé hon 20 m

- Sau d6 ra d0i mOt sO chudn nhu RS422, RS449, RS485 c6 tOc dd
truy€n va khodng cich cho phép xa hon. Vd: RS422: TOc db truyén 10Mbit/s,
khodng céch >1000m
< Yéu cdu trao doi tin nodi ti€p

Khi khodng cich gilra hai thi€t bj trao dGi tin 1a rat 16n, viéc st dung
phuong phdp truyén tin song song s€ doi hdi chi phi tdn kém vé dudng day
dong thoi ciing khé khin trong vi€éc chOng nhiu trén duOng truyén. Do d6
vGi viéc truyén tin @ khodng cich xa va yéu cau vé tOc d6 khong 16n thi
phuong phép truyén tin n0i ti€p dugc s& dung. Truyén thong nli ti€p can
thém coéng doan gia cong tin hi€u d€ chuyén tin hiéu song song thanh tin hiéu
nOi ti€p d€ gl di, sau d6 phai chuyén tU tin hi€u nGi ti€p thanh song song G
n0i nhan. Viéc gia cong tin hi€u nay ciing tOn mOt khodn chi phi nhung ciing
gidm hon nhiéu so v&i truyén thong song song.

Cac thiéf bi dau cudi trong lién kéf noi tiép co'thé la'cac loai thiéf bi khac
nhau nhUng chuhg phai thohg nhaf voi nhau vé'ca¢ quy tic vé giao thu¢ cung
nhu dinh dang du"liéu. Su' thohg nhaf nay dam bao duliéu dugc gUi t0i bén
nhan va'bén nhan co’thé hiu dugc du’liéu do. Phan nay setrinh bay vé'dinh
dang duliéu va'giao thut truyén du’liéu s dung trong truyén thong ndi tiép, va'
se chu’trong hon tOi phUdng phap truyén thong khong dong bo do dugc dung
trong chuin RS232 cua cdng ndi tieh COM
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Trong truyén tin noi tiép, tai mot thoi diém chi co'mot bit du”liéu dugc
truyén di va'cac bit du'liéu dugc truyén tuan ty nhau. Mot lién két giua hai bén
co’thé su dung hai duohg du'liéu dé truyén theo hai hucng riéng biét hodc co’
thé st dung chung mot duong du’liéu dé truyén theo ca hai huchg vao cac¢ thoi
diém kha¢ nhau. Viéc truyén thong sUe dung chung modt duchg tin hiéu cho ca
hai huohg goi la'truyén ban song cong (Half-duplex) con trOng hQp sU dung
hai duong tih hiéu riéng cho hai huohg cho phep truyéh dong thoi ca hai
huohg thi'dugc goi la'truyén song cong day du (Full-duplex). Trong may tihh
PC, lién kéf ndi tiép st dung dang Full-duplex.

Co’'mot tin hiéu phai co’trong truyéh tin ndi tiép do’la'tih hiéu xung dong
ho'(clock). Tih hiéu nay giup diéu khién dong duliéu. Bén gli va'bén nhin su
dung tih hiéu nay dé quyéf dinh khi nad gUi va'nhian mdi bit. Co’hai phuong
thong khong dong bd (Asynchronous). VOi moi loai thi'cach sU dung tin hiéu
clock la'’kha¢ nhau.

4.2. Truyén dit li€u dong bd

Trong truyén thong dong bd, hai bén truyén thong sU' dung chung mot
duohg tih hiéu clock. Tin hiéu nay dugc phaf ra bi mot bén hoic bdi mot thiét
bi phaf xung dong bo riéng. Tin hiéu dong bd nay co’thé co’tan sd'thay doi hodc
co'mot chu ky khong xac dinh. Nghia la'mdi bit truyén di duQc xac dinh tai mot
thoi diém khi co’sy thay d6i mu¢ tih hiéu cua tih hiéu clock. Bén nhan cung sU
dung su thay déi mu¢ do’dé xa¢ dinh khi nao thi‘doc bit du'liéu gui t0i. Thi'du
nhU bén nhan se’chdf duliéu g toi khi xuaf hién such 1én cua xung clock hay
la'su thay dbi muc tih hiéu tu'thap 1én cao. Truyén dOng b0 bén nhan khong
can phai biét trudc tOc dd trao dGi tin ma chi can qua tAm tGi tin hi€u dOng
b0 phit trén dudng diy dOng bo.

Truyén thong dong bo raf huti ich khi truyén & khoang cach gan bdi no’
cho phep truyén thong voi t6¢ do cao. Tuy vay voi khoang cach xa, viéc truyén
thong dong bo la'’khong kha thi do no’doi hdi co’thém mdt duchg tin hiéu clock,
nhU vdy can mot duong day thém vao, hOn nua se”dé bi nhiéu trén duOng
truyén.

MO6i khoi tin dong bO thudng gdm nhiéu byte, cic kh6i dugc danh ddu
bGi cic byte ddnh ddu khung tin, cdc byte nay c6 gid tri 12 16H ( ma ASCII cUa
ch(r Sync)

Truyén thdng dOng b0 phdi thuc hién lién tuc, khi khong c6 dr liéu
can truyén thi bén phét van ti€p tuc phdi truyén cac dit liéu “trOng” d€ duy
tri s dong bO.

Truyén thong dOng b thuc hién ki€m tra 16i bang phuong phép s6 du
vong (chia tOng tin cUa khung cho mOt da thlc - g0i 12 da thirc sinh). S6 du
cUa phép chia dugc ghi vao mOt byte FCS ( Frame Check Sum). O phia thu,
cling tinh tUong tu va so sanh két qud. N€u bang nhau thi tin truyén khong bi
10i.
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B. CAU HOI VA BAI TAP

Cau 1: Trinh bay mOt sO dac di€m cla cOng noi ti€p?

CAu 2: Trinh bay ddc di€m cla cOng n0i ti€p RS232?

Cau 3: So sanh su giOng va khic nhau cUa truyén dit li€u noi ti€p va dOng
b0?

Cau 4: Vi€t chuong trinh di€u khi€n thi€t bi qua cOng n0i ti€p?

Cau 5: Viét chuong trinh quay sO di€n thoai qua modem?

Huéng dan lam bai tép:

Option Explicit

' Variable names beginning with A through Z default to Integer.
DefInt A-Z

Dim CancelFlag, Default$

Private Sub CancelButton_Click()

' CancelFlag tells the Dial procedure to exit.
CancelFlag = True

CancelButton.Enabled = False

End Sub

Private Sub Dial(Number$)

Dim DialString$, FromModem$, dummy, i As Double
i=0

DialString$ = "ATDT" + Number$ + vbCr

" Dial the number.

MSComm1.Output = DialString$

' Wait for "OK" to come back from the modem.

Do

i=1+1

dummy = DoEvents()

"If there is data in the buffer, then read it.
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If MSComm 1.InBufferCount Then
FromModem$ = FromModem$ + MSComm .Input
" Check for "OK".

If InStr(FromModem$, "OK") Then

' Notify the user to pick up the phone.
Beep

MsgBox "Please pick up the phone and either press Enter or click OK"
Exit Do

End If

End If

' Did the user choose Cancel?

If 1 > 100000 Then

Beep

MsgBox "TimeOut, Please check cable and modem"
Exit Do

End If

If CancelFlag Then

CancelFlag = False

Exit Do

End If

Loop

' Disconnect the modem.
MSComm1.Output = "ATH" + vbCr
End Sub

Private Sub DialButton_Click()

Dim Number$, Temp$
DialButton.Enabled = False
QuitButton.Enabled = False
CancelButton.Enabled = True

' Get the number to dial.

Number$ = InputBox$("Enter phone number:", , Default$)
If Number$ = "" Then
DialButton.Enabled = True
QuitButton.Enabled = True
CancelButton.Enabled = False

Exit Sub

End If

Temp$ = Status

Default$ = Number$

Status = "Dialing - " + Number$

' Dial the selected phone number.
Dial Number$
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DialButton.Enabled = True
QuitButton.Enabled = True
CancelButton.Enabled = False
Status = Temp$

End Sub

Private Sub Form_Load()

Default$ = "8654357"
MSComm1.CommPort = 1
MSComm1.Settings = "9600,N,8,1"
On Error Resume Next
MSComml!.PortOpen = True

If Err Then

MsgBox "COMI: not available. Change the CommPort property to another
port."

Exit Sub

End If

MSComm1.InBufferCount = 0
MSComm1.Inputlen =0

End Sub

Private Sub QuitButton_Click()

' Close the port.

MSComm/1.PortOpen = False

End

End Sub

Cau 6: Vi€t chuong trinh giao ti€p RS232 qua Matlab?
Hudng dan lam bai tap:

Bai nay nham muc dich gidi thi€u cach tao dOi tugng, k€t n6i, viét ham
callback.

Tao doi tugng:

Chiing ta g6 1€nh va két qua hién ludén (nhd 12 k ¢6 ddu ; & cubi 1énh
>> s = serial(COM1")

Serial Port Object : Serial-COM1

Communication Settings

Port: COM1
BaudRate: 9600
Terminator: LF'

Communication State
Status: closed
RecordStatus: off
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Read/Write State
TransferStatus:  idle
BytesAvailable: 0
ValuesReceived: 0
ValuesSent: 0

Nhu vay doi tugng 1a Serial-COM1, tdc dd 9600,..

Ti€p theo, chiing ta xem céc tham sO cUa d0i tugng nhu thé nio bang 1énh
get(s):

>> get(s)

ByteOrder = littleEndian

BytesAvailable = 0

BytesAvailableFcn =

BytesAvailableFcnCount = 48

BytesAvailableFcnMode = terminator

BytesToOutput = 0

ErrorFcn =

InputBufferSize = 512

Name = Serial-COM 1

ObjectVisibility = on
OutputBufferSize = 512
OutputEmptyFcn =

RecordDetail = compact

RecordMode = overwrite

RecordName = record.txt

RecordStatus = off

Status = closed

Tag =

Timeout = 10

TimerFcn =

TimerPeriod = 1

TransferStatus = idle

Type = serial

UserData =[]

ValuesReceived =0

ValuesSent = 0

SERIAL specific properties:
BaudRate = 9600
BreakInterruptFcn =
DataBits = 8
DataTerminalReady = on



89

FlowControl = none
Parity = none
PinStatus = [1x1 struct]
PinStatusFcn =
Port = COM1
ReadAsyncMode = continuous
RequestToSend = on
StopBits = 1
Terminator = LF
+ Chuong trinh RS232 Communication
1/ Chon tham sO cho Rs232 riii &n nit Connect d€ bat dau két ndi v&i RS232
nhé.
2/ Nhap dit1iéu vao 6 TX riii nhan niit Send d€ gUi dit liéu.
3/ DE thay d0i tham sO (tOc d0, ..) cho RS232 thi phadi nhan Disconnect trudc
rlii chinh tham sO nhé. Sau d6 quay 1ai budc 1.
Cau 7: Vi€t chuong trinh thi€t k€ b0 dong di€n st dung cOng n0i ti€p?
Hudng dan viét doan ma:
Dim n As Integer
Dim kt As String
Dim X As String
Dim temp As Integer
Dim ampe As Single
Dim x1 As Integer
Dim y1 As Integer
Dim counterl As Integer
Dim counter2 As Integer
Dim array_x1(10000) As Integer
Dim array_y1(10000) As Integer
Dim ve As Boolean

Private Sub Form_ILoad()
With MSComm1
Settings = "9600,N,8,1"
.CommPort =1
.RThreshold = 1
.SThreshold = 1
Inputlen =1

End With
x1 =2170
counter]l =0



End Sub

'

Private Sub convert_Click()

If MSComm1.PortOpen = False Then
MSComml!.PortOpen = True

End If

MSComm]1.Output ="@"
Textl.Text=""

Text2. Text =""

End Sub

Private Sub vedothi_Click()
ve = True
End Sub

Private Sub dung_Click()
ve = False
End Sub

Private Sub thoat_Click()
End
End Sub

Private Sub disconvert_Click()

If MSComm1.PortOpen = True Then
MSComm1.PortOpen = False
counter2 =0

End If

Textl.Text=""

Text2. Text=""

ve = False

End Sub

'

Private Sub xoadothi_Click()
Dim i As Integer
Dim k As Integer
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Fori=0 To 180

x1 = array_x1(1)

yl = array_y1(1)

Circle (x1, y1), 20, vbWhite

Line (x1, y1 + 25)-(x1, 9000), vbWhite
STEP

Next

counterl =0

x1 =2170

End Sub

'

Private Sub MSComm1_OnComm()

If MSComm1.CommEvent = 2 Then
kt = MSComm].Input

temp = Asc(kt)

Textl.Text = counter2

ampe = Round((temp * 19.6) / 3.3, 2)

Text2.Text = ampe
End If
End Sub

'

Private Sub Timerl_Timer()
Label6.Caption = "Thoi gian: " & Format(Now, "ddd dd-mmm-yyyy hh:nn:ss")

If ve = True Then
dothi (ampe)

End If

End Sub

Public Sub dothi(t As Single)
counterl = counterl + 1

counter2 = counter2 + 1

xl=x1+72

y1 =(9000 - t * (7200 / 1500))
array_x1(counterl) = x1
array_yl(counterl) =yl

Circle (x1, y1), 20, vbRed

Line (x1, y1 + 25)-(x1, 9000), vbBlue
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STEP

If counter]l >= 180 Then
Call xoa_manhinh

End If

End Sub

Public Sub xoa_manhinh()

Dim i As Integer

Dim k As Integer

k = counterl

Fori=0Tok

x1 = array_x1(1)

yl = array_yl1(1)

Circle (x1, y1), 20, vbWhite

Line (x1, y1 + 25)-(x1, 9000), vbWhite

STEP

Next

counterl =0

x1 =2170

End Sub ]
BAI 4: LAP TRINH QUA CONG SONG SONG

Ma bai: Mb41-05

< Gidi thiéu

Bai nay nham gidi thiéu cho ngudi hoc nhitng ndi dung co ban sau:
- Lap trinh qua cOng song song

- Xuat d{rliéu ra cOng song song

¢ Muc tiéu

- Lap trinh di€u khién thi€t bi qua cOng song song

- Truyén dugc d{r liéu qua cOng song song va dOng bd

- TU tin trong 13p trinh ghép nGi mdy tinh

*» NOi dung chinh
A.LY THUYET
1. Lap trinh qua c@ng song song
Muc tiéu:
- Trinh bay dugc cdu triic cOng song song
- Viét dugc chuong trinh giao ti€p v&i mdy tinh va cdc thiét bi ngoai vi
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1.1. C&u triic cOng song song

CGng song song gOm c6 4 dudng di€u khi€n, 5 duOng trang thai va 8
duong d(r li€u bao gdm 5 ché€ dd hoat dOng:

- Ché d0 tuong thich (compatibility).

- Ché db nibble.

- Ché d0 byte.

- Ché d6 EPP (Enhanced Parallel Port).

- Ché d0 ECP (Extended Capabilities Port).

3 ché dd dau tién s dung port song song chudn (SPP — Standard
Parallel Port) trong khi dé ch€ d0 4, 5 can thém phan cUng d€ cho phép hoat
dOng G tOc dO cao hon. SG d6 chin clia mdy in nhU sau:

Chin Tin hiéu M ta

1 STR (Out) Mizc tin higu thﬁp._ t.myén dir liéu to1 may in

2 DO Bit dit liéu 0

3 D1 Bit dit liéu 1

4 D2 Bit dit liéu 2

5 D3 Bit dit liéu 3

] D4 Bit dit liéu 4

7 D5 Bit dit liéu 5

8 De Bit dit liéu 6

9 D7 Bit dit liéu 7

10 ACK (In) Mikc thap: may in da nhan 1 ky tu va c6 kha nang
nhan nita

11 BUSY (In) Mirc cao: ky twr d3 duoc nhan; bd dém may m ﬂﬁy;
khéi dong may in; may in & trang thai off-line.

12 PAPER EMPTY (In) | Mitc cao: hét eiay

13 SELECT (In) Mikc cao: may in ¢ trang thai online

14 AUTOFEED (Out) | Tw dong xuong dong; murc thap: may in xudng
dong i déng

15 ERROE. (In) Mikc thap: hét gidy; may in & offline; 161 may in

16 INIT (Out) Mirc thap: khot déng may in

17 SELECTIN (Out) Mikc thap: chon may in

18-25 GROUND ov

COng song song c6 ba thanh ghi c6 th€ truyén dit liéu va di€u khién
mdy in. Pia chi c0 s3 cla cic thanh ghi cho tat cd cOng LPT (line printer) tUr
LPT1 dén LPT4 dugc luu tr(t trong ving d{t 1i€u cla BIOS. Thanh ghi d{t 1iéu
dudgc dinh vi G offset 00h, thanh ghi trang thdi & 01h, va thanh ghi di€u khién &
02h. Thong thuOng, dia chi cO s clUa LPT1 1a 378h, LPT2 Ia 278h, do d6 dia
chi cUa thanh ghi trang thdi 1a 379h hodc 279h va dia chi thanh ghi di€u khién
12 37Ah hodc 27Ah.

Tuy nhién trong mOt sO truOng hop, dia chi cla cOng song song c6 thé
khéc do qua trinh kh@i dOng clia BIOS. BIOS sé€ 1uu tr(t c4c dia chi nay nhu
sau:
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Pia chi

Chire nang

0000h:0408h

bia cli co so cua LPT1

0000h:040AhM

Pia chi co so cua LPT2

0000h:040Ch

Pia chi co so cua LPT3

7

6

Tin hiéu mav in

D7

D6

D4

D2 | D1

DO

Chan so 9

8

Thanh ghi d{t 1i€u (hai chiéu):

Thanh ghi trang thdi mdy in (chi doc):

7 6

5 4

3 2

Dinh
thanh ghi

Tin luéu may n

BUSY | AcK

PAPER EMPTY

SELECT

ERROR | IRQ

56 chan cam

11 10

12

13

15 -

Thanh ghi diéu khi€n mdy in:

3 2

1

0

Tin

may in

higu | x

DIR | IRQ

Enable

SELECTIN

INIT

AUTOFEED

STROBE

S0 chan cam | -
414 o

17

16

14

1

x: khong s dung
IRQ Enable: yéu cau ngat clng; 1 = cho phép; 0 = khdng cho phép

Chu ¥ rang chan BUSY dugc n6i vGi cOng ddo trudc khi dua vao thanh
ghi trang thai, cac bit SELECTIN , AUTOFEED va STROBE dugc dua qua
cOng ddo trudc khi dua ra cac chan cla cOng mdy in.
Thong thuOng tOc d0 xUr 1y dit 1iéu cUa cdc thi€t bi ngoai vi nhu mdy in
cham hon PC nhi€u nén cdc dudng ACK, BUSY va STR dudc st dung cho
kY thudt bat tay. Khéi dau, PC dat d(t liéu 1én bus sau d6 kich hoat dudng
STR xuOng mUc thdp d€ thong tin cho mdy in bi€t rang d{t li€u di 6n dinh
trén bus. Khi mdy in xU' 1y xong d{t li€u, n6 sé trd Iai tin hiéu
ACK xubng mUc thdp d€ ghi nhan. PC dgi cho dén khi duong BUSY
tU mdy in xudng thap (mdy in khong ban) thi s& dua ti€p d{r li€u 1én bus.
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1.2. Giao ti€p v6i thi€t bi ngoai vi
1.2.1. Giao ti€p v6Oi may tinh
Qua trinh giao ti€p v3i cOng song song dung 2 ch€ dd: ché dd chudn
SPP va ché d0 m& rOng. Viéc giao ti€p G ché€ d0 chudn md tad nhu sau:
Hinh 5.1: Trao d0i d{f liéu qua cOng song song gilta 2 PC ding ch€ d0 chudn
SO d6 chan két nGi md td nhur sau:

PC1 PC2
Chirc ning | Chin | Chan Clhitc nang
DO 2 15 | ERROR
D1 3 13 SELECT
D2 4 12 PAPER EMPTY
D3 5 10 | ack
D4 6 11 BUSY
BUSY 11 [§ D4
ACK 10 5 D3
PAPER EMPTY | 12 4 D2
SELECT 13 3 D1
ERROR 15 |2 DO
GND 25 25 GND

Ngoai ra, vi€c két n0i gilta 2 mdy tinh s& dung cOng song song c6 thé
diing ché d0 md rOng, ché dd nay cho phép giao ti€p vGi tdc dd cao hon.



96

A RE 13 o
75 L
D-—%EI DTE—D
R I S
) 23 23
° ol 10 H ST 5 “
o o
o §_1|:| Dié o
]
I'a? - U
o —Dég D—g o
o B la
o—118 o D—g—c-
oo 17 7 [C
14 28
L4 5
o 18 o
3 3|
o ;—En n—g—o
o = O
o —El}"' D—J: o
o o
. Ny o

Hinh 5.1: Trao d6i di liéu qua cOng song song gilla 2 PC diing ché d0 mo

rOng
SO d0 chan két nOi m6 ta nhU sau:

PC1 PC2
Chite nang | Chan | Chan | Chirc ning
Do 2 2 DO
D1 3 3 D1
D2 4 4 D2
D3 5 5 D3
D4 6 6 D4
Ds 7 7 D5
D6 8 g D6
D7 9 9 7
SELECT 13 17 SELECTIN
BUSY 11 16 | INIT
ACK 10 1 STROBE
SELECTIN 17 13 SELECT
INIT 16 11 |BUSY
STROBE 1 10 ACK
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1.2.2. Giao ti€p thiét bi khac
Qua trinh giao ti€p v&i céc thi€t bi ngoai vi ¢6 th€ thuc hién thong qua
ché d6 chuan.
P& doc dit liéu, c6 thé ding moOt IC ghép kénh 2 ?? 1 74L.S257 va dung
4 bit trang thai cUa cOng song song con xudt d{I liéu thi st dung 8 dudng dit
liéu DO — D7.

aggeeReg
®
e
i! #
]

Hinh 5.2: Mach giao ti€p don gidn thong qua cOng mdy in
Giao dién:

LEDO O  Switch 0 off
LED1 O ™ Switch 1 off
LED2 . ™ Switch 2 off
LED3 . [# Switch 3on
LED4 . ¥ Switch 4.0n
05 @) Swich Son
LEDE O ¥ Switch 6on
LED7 O [ Switch 7 off
| Receive | Exit |
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Hinh 5.3: Giao dién cUa chuong trinh giao tiép v&i cOng mdy in

Chuong trinh giao ti€p trén VB s dung thu vién lién két ddng d€ trao
d0i d{r li€u v&i cOng mdy in. Thu vién I0.DLL bao gbm c4c ham sau:

- Ham PortOut: xudt 1 byte ra cOng Private Declare Sub PortOut Lib
"[O.DLL" (ByVal Port As Integer, ByVal Data As Byte) Port: dia chi cOng,
Data: d( 1iéu xuat

- Ham PortWordOut: xudt 1 word ra cOng Private Declare Sub
PortWordOut Lib "IO.DLL" (ByVal Port As Integer, ByVal Data As Integer)

- Ham PortDWordOut: xudt 1 double word ra cOng Private Declare Sub
PortDWordOut Lib "IO.DLL" (ByVal Port As Integer, ByVal Data As Long)

- Ham PortIn: nhdp 1 byte tU cOng, trd v€ gia tri nhat Private Declare

Function PortIn Lib "IO.DLL" (ByVal Port As Integer) As Byte

- Ham PortWordIn: nhdp 1 word tU cOng Private Declare Function
PortWordIn Lib "IO.DLL" (ByVal Port As Integer) As Integer

- Ham PortDWordIn: nhdp 1 double word tUr cOng Private Declare
Function PortDWordIn Lib "IO.DLL" (ByVal Port As Integer) As Long
Chuong trinh nguOn:

VERSION 5.00

Begin VB.Form Form1

Caption = "Printer Interface Example"
ClientHeight = 4665
ClientLeft = 60
ClientTop = 345
ClientWidth = 3585
LinkTopic = "Form1"
ScaleHeight = 4665
ScaleWidth = 3585
StartUpPosition = 3 'Windows Default
Begin VB.CommandButton cmdReceive
Caption = "Receive"
Height = 495
Left = 1200
TablIndex = 18
Top = 3960
Width = 1095
End
Begin VB.CheckBox chkSW



Height = 375
Index =7
Left = 1800
TabIndex = 17
Top = 3480
Width = 1575
End
Begin VB.CheckBox chkSW
Height = 375
Index =6
Left = 1800
TabIndex = 16
Top = 3000
Width = 1575
End
Begin VB.CheckBox chkSW
Height = 375
Index =5
Left = 1800
TabIndex = 15
Top = 2520
Width = 1575
End
Begin VB.CheckBox chkSW
Height = 375
Index =4
Left = 1800
TabIndex = 14
Top = 2040
Width = 1575
End
Begin VB.CheckBox chkSW
Height = 375
Index =3
Left = 1800
TabIndex = 13
Top = 1560
Width = 1575
End
Begin VB.CheckBox chkSW
Height = 375
Index =2
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Left = 1800
TabIndex = 12
Top = 1080
Width = 1575
End
Begin VB.CheckBox chkSW
Height = 375
Index =1
Left = 1800
TablIndex = 11
Top = 600
Width = 1575
End
Begin VB.CheckBox chkSW
Height = 375
Index =0
Left = 1800
Tablndex = 10
Top =120
Width = 1575
End
Begin VB.CommandButton cmdExit
Caption = "Exit"
Height = 495
Left = 2400
Tablndex =9
Top = 3960
Width = 975
End
Begin VB.CommandButton cmdSend
Caption = "Send"
Height = 495
Left=0
TabIndex = 8
Top = 3960
Width = 1095
End
Begin VB.Label IbILED
BackStyle = 0 "Transparent
Caption = "LED7"
Height = 375
Index =7
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Left =240
TabIndex =7
Top = 3480
Width = 1095

Begin VB.Label IbILED

End

BackStyle = 0 "Transparent
Caption = "LED6"

Height = 375

Index =6

Left = 240

TabIndex = 6

Top = 3000

Width =975

Begin VB.Label IbILED

End

BackStyle = 0 "Transparent
Caption = "LEDS"

Height = 375

Index =5

Left = 240

TabIndex =5

Top = 2520

Width = 975

Begin VB.Label IbILED

End

BackStyle = 0 "Transparent
Caption = "LED4"

Height = 375

Index =4

Left =240

Tablndex = 4

Top = 2040

Width =975

Begin VB.Label IbILED

BackStyle = 0 "Transparent
Caption = "LED3"

Height = 375

Index =3

Left =240

Tablndex =3
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Top = 1560
Width = 975
End
Begin VB.Label IbILED
BackStyle = 0 "Transparent
Caption = "LED2"
Height = 375
Index =2
Left =240
TabIndex =2
Top = 1080
Width = 975
End
Begin VB.Label IbILED
BackStyle = 0 "Transparent
Caption = "LED1"
Height = 375
Index =1
Left =240
Tablndex = 1
Top = 600
Width =975
End
Begin VB.Label IbILED
BackStyle = 0 "Transparent
Caption = "LEDOQ"
Height = 375
Index =0
Left = 240
Tablndex = 0
Top =120
Width =975
End
Begin VB.Shape shpLED
BorderColor = &HO0O0000FF&
FillColor = &HOOO000OFF&
FillStyle = 0 'Solid
Height = 375
Index =7
Left = 840
Shape = 3 'Circle
Top = 3480
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Width = 375

Begin VB.Shape shpLED

End

BorderColor = &HOOOO00OFF&
FillColor = &HOOO0O00FF&
FillStyle = 0 'Solid

Height = 375

Index =6

Left = 840

Shape = 3 'Circle

Top = 3000

Width = 375

Begin VB.Shape shpLED

End

BorderColor = &HOOOOOOFF&
FillColor = &HOOOO0OOFF &
FillStyle = 0 'Solid

Height = 375

Index =5

Left = 840

Shape = 3 'Circle

Top = 2520

Width = 375

Begin VB.Shape shpLED

End

BorderColor = &HOOOOOOFF&
FillColor = &HOO0O0O0O0OFF&
FillStyle = 0 'Solid

Height = 375

Index =4

Left = 840

Shape = 3 'Circle

Top = 2040

Width = 375

Begin VB.Shape shpLED

BorderColor = &HOOOOOOFF&
FillColor = &HOOOOOOFF &
FillStyle = 0 'Solid

Height = 375

Index =3

Left = 840
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Shape = 3 'Circle
Top = 1560
Width = 375

Begin VB.Shape shpLED

End

BorderColor = &HOO0O000FF&
FillColor = &HOOOOOOFF&
FillStyle = 0 'Solid

Height = 375

Index =2

Left = 840

Shape = 3 'Circle

Top = 1080

Width = 375

Begin VB.Shape shpLED

End

BorderColor = &HOOOOOOFF&
FillColor = &HOOO0O00FF&
FillStyle = 0 'Solid

Height = 375

Index =1

Left = 840

Shape = 3 'Circle

Top =600

Width = 375

Begin VB.Shape shpLED

End
End

BorderColor = &HOOOO00OFF&
FillColor = &HOOO0O00FF&
FillStyle = 0 'Solid

Height = 375

Index =0

Left = 840

Shape = 3 'Circle

Top =120

Width = 375

Attribute VB_Name = "Form1"
Attribute VB_GlobalNameSpace = False
Attribute VB_Creatable = False
Attribute VB_Predeclaredld = True
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Attribute VB_Exposed = False

'TO.DLL

Private Declare Sub PortOut Lib "IO.DLL" (ByVal Port
As Integer, ByVal Data As Byte)

Private Declare Function PortIn Lib "IO.DLL" (ByVal
Port As Integer) As Byte

'Variable

Private BA_LPT As Integer

Private Sub cmdExit_Click()

End
End Sub
Private Sub cmdReceive_Click()
Dim n As Integer
Dim nl As Integer
Dim 1 As Integer
PortOut BA_LPT + 2, &H8 'SELECTIN = 1
PortOut BA_LPT + 2, 0 'SELECTIN =0
nl = PortIn(BA_LPT + 1) 'Doc 4 bit thap
nl =nl/ &H10 Dich phai 4 bit
PortOut BA_LPT + 2, 2 'AUTOFEED=1
n = PortiIn(BA_LPT + 1) 'Doc 4 bit cao
n =n And &HFO
n=n+nl
Fori=0To 7
chkSW().Value = n Mod 2
If chkSW(i).Value = 0 Then
chkSW(i).Caption = "Switch " & Str(1) &
" off"
Else
chkSW(i).Caption = "Switch " & Str(i) &
" on"
End If
n=Fix(n/2)
Next 1
End Sub

Private Sub cmdSend_Click()

Dim t As Integer

Dim i As Integer

Dim s As String

t=0

Fori=0To7

t=t+ (2"1)* (1 -shpLED(1).FillStyle)
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Next i
PortOut BA_LPT, t
PortOut BA_LPT, 1 'STROBE =1
PortOut BA_LPT, 0 'STROBE =0
End Sub
Private Sub Form_Load()
BA_LPT = &H378
PortOut BA_LPT + 2,0
End Sub
Private Sub IbILED_Click(Index As Integer)
shpLED(Index).FillStyle =1 -
shpLED(Index).FillStyle
End Sub
2. Xudt dit liéu ra cOng song
Muc tiéu:
- Nam duoc c8u tao va nguyén tac hoat dong ca b0 tao ham
- Viét dugc chuong trinh tao ra mOt bang gid tri
- Viét dugc chuong trinh diu khi€n mo 10
Giao dién mdy in c6 khd ning xudt ra 8 bit d{t liéu cing mdt lic hay nhu
thuOng néi 12 xudt ra 8 bit d{r liéu dudi dang song song. Thong qua giao dién
mdy in c6 thé diéu khi€n, chang han cdc mach logic hodc cic bd dém cong
sudt (chiu dong 18n). trai nguoc vdi vi€éc xuat ra n0i ti€p, viéc xudt ra qua
cOng song song dién ra vGi mOt 1énh cOng don gidn va do nén ma cuc ky
nhanh. Ddc tinh nay m& ra khi niing tao ra tin hi€u analog tan sO thap nhung
chat lugng cao.
2.1. MOt bO tao ham

MOt b0 tao ham tao ra tin hi€u dién 4p xoay chi€u vdi tan sO bi€n ddi va
dang cla dudng cong lua chon dugc. d€ c6 dugc thi€t bi nay bang mot may
tinh PC, thay cho viéc tao ra cdc tin hi€u sO ta can phdi tao ra moOt tin hi€u
analog. P& chuy&n dGi moOt tin hi€u sO thanh moOt tin hi€u analog ta can c6
mOt bd bi€n d6i s6/ tuong tu chang han nhu loai ZN426 cla cong ty ferranti
(Hoa kY). Hinh 10-1 chi ra cach dau n0i & cOng mdy in. Vi mach c6 ch(ra mOt
ngudn dién 4p so sanh bén trong bang 2,55v. Do vay ma 256 béc dién ap, mOi
bac c6 gid tri bang 10 mV c¢6 th€ dugc phan gidi va dién 4p 16i ra dat tdi gid
tri t&r0 V dén 2,55 V.

Poan chuong trinh 10-1 chi ra mOt chuong trinh nham tao 14p mOt may
phét tin hi€u 4m tan hinh sin. Chuong trinh tao ra mOt bang gid tri, khi
chuong trinh khdi dOng, bang nay duoc xE€p vao cic 6 bang cic gid tri cla
ham. Trong qué trinh xudt ra, mOt bang hinh sin di chudn bi san dugc truy
cap truc ti€p. Toc dd xudt ra c6 thé thi€t 1ap dudc qua mOt thanh ghi dich
trong khodng tU 10 us dé€n 1 ms theo tUng gid tri dung lam mOc. viéc xudt ra
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ti€n hanh theo chu kY bang nim gidy mOt 1an. trong khodng thdi gian ny may
tinh khong phdn Ung trudc céc tdc dOng nhap vao khéc.
Unit PLTSsinus;
Interface
Uses PORTINC,
Windows, Messages, Sysutils, Classes, Graphics,
Controls, Forns, Dialogs, stdctrls;
Type
Tforml = classs(ttorm)
scrollBarl: TscrollBar;
Editl: Tedit;
Buttonlp: Tbutton;
Procedure FormCreate( sender: Tobject);
Procedure ButtonlClick( Sender: Tobject);
Procedure ScrollBarkchange (Sender: Tobject);
End;
Var;
Forml : Tforml;
Bang : Array [0..255] of Byte; { Bang: Ban)
BA, Thoi_gian: Word;
Implementation
{$R * DFM}
Procedure Tforml. FormCreate( Sender: Tobject );
Var n : Integer;

Begin
OpenCom ( Pchar (‘LPT1:%));
BA :=$378;

For n := 0to 255do
Bang [n] :=round (127.5 + 127.5%sin (n/128* P1));
Thoi_gian := 10;
End;
Procedure Tfoml. ButtonlClick (Sender: Tobject );
Var t: Dword;
n : byte;
begin
Thoi_gian : = ScrollBarl. Position;
T:=0; n: =0;
RealTime (true) ;
Timelnitus;
While TimeReadus < 5000000 do begin
OutPort (BA,Bang inll;
Inc (n) ; t := t — thoi_gian;
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While TimeReadus <0 do ;
End ;
RealTime (false) ;
End ;

Procedure Tforml. SorollBalChange (Sender : Tobject) ;
Begin

Editl. Text := floattostr (scrollbarl. Position) + ‘us’

End ;

End.

2.2. Pi€u khi€n nhiing may méc don gian

Giao dién mdy in c6 tOng cOng muoi hai duOng dan xudt ra va nim
duOng dan nhdp vio. NhO vay c6 th€ di€u khi€n moto va ki€m tra cic cong
tac. Khi ta st dung cdc moto budc theo cach di€u khi€n 4 bit ( so sdnh muc
3.3), thi ¢6 th€ di€u khi€n ba moto cing lic. Cac moto nay cé th€ van hanh
cdc mo hinh chuy€n dOng don gidn.

Puogc di€u khi€én qua b0 dém Darlington loaei UNL2803. Ngoai ra con
c6 ba cong tac dugc ddu vao, cic cong tac nay c6 thé duge mdy tinh ki€m tra.

. Céc thU tuc “Motorl” dén “Motor3” thuc hi€n thao tic mOt budc
“sang trdi” hodc “sang phdi” theo hudng da chi dinh. Ba cong tac S1 dén S3
ding lam cdng tac tan ciung ding cho motd M1 dén M3 va dugc ki€m tra
bang ham “cong_tacl” dén “coéng_tac3”. Nhu vay, mOt trang thdi ban dau
xé4c dinh cUa tat ca cdc moto c6 thé dat duge bang thU tuc “Vi_tri_Null”.

Viéc diéu khién chuyén dOng thuc dién ra trong thU tuc
“CH_DONG]!”, trong d6 chi ra mOt thi du rat don gidn. Tat cd cidc moto c6
thé dugc di€u khién riéng 1€ hodc dbng thoi. Thoi gian chd ngdn dugc quy
dinh qua 1€nh Delay s€& an dinh tOc d clla mota. Khi d6 tOc db cuc dai dugc
can phdi dugc gilt ding, nhd vay khong c6 budc nao bi b qua. Moto chiu tai
16n cén phai di€u khi€n chdm hon.

Unit LPT1;

Interface

Une PORTINC,
Windows, Messages, Sysutils, Classes, Graphics, Controls, Forms,
Dialogs, Sdctrls;

Type
Tfom1 = class (tfom)
Buttonl1 : Tbuton;
Button?2 : Tbuton;
Procedure FormCreate (Sender: Tobject);
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Procedure ButtonlClick (Sender: Tobject);
Procedure Button2Click (Sender: Tobject);
End;
Var
Form : Trorml;
Buocl, Buocl, Buoc3 : Byte;
Const BA = $378; {NPT1}
Rechts = true;
Links = false;
Implementation
{$R *.DFM }
Procdere Motor1 (rechts ; Boonlean);
Begin
If rechts then begin
Buocl :=buocl*2;
If buocl =16 then buocl :=1
End else begin
Buocl := Buocl div 2
If Buocl =0 then Buocl :=8;

End;
Out Port (Ba, Buocl + 16 * Buoc?2);
End;
Procedure Motor2 (rechts : Boolean);
Begin
If rechts then begin
Buoc2 := Buoc2 * 2;
If Buoc2 = 16 then Buoc2 :=1
End else begin
Buoc?2 := Buoc2 div 2;
If Buoc2 = 0 then Buoc2 :=8;
End;
outPort (BA, Buocl+16 * Buoc2);
end;
procedure Motor3 (rechts : Boolean);
begin

if rechts then begin

Buoc3 := Buoc3 * 2;

If Buoc3 = 16 then Buoc3 :=1
End else begin

Buoc3 := Buoc3 div 2;

If Buoc3 = 0 then Buoc3 :=8;
End;
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OutPort (BA+2, Buoc3 XOR 11)
End;
Function Cong_tacl : Boolean; {Cong_tac : Cong tac }
Begin

If (Inport (BA+1) and 8) = 0 then Cong_tacl := true
Else Cong_tacl := false;
End;

Function Cong_tac2 : Boolean;
Begin
If (Inport (BA+1) and 16) = 0 then Cong_tac2 := true
Else Cong_tac2 := false;
End;

Function Cong_tac3 : Boolean;
Begin
If (Inport (BA+1) and 32) = 0 then Cong_tac3 := true
Else Cong_tac3 := false;
End;

Procedure NullPosition;

Begin
Repeat
Mororl (links);
Delay (5);
Until Cong_tacl;
Repeat
Moror2 (links);
Delay (5);
Until Cong_tac2;
Repeat

Moror3 (links);
Delay (5);
Until Cong_tac3;
End;
Procedure Chuyen_dongl; Chuyen_dong : chuy&n d0ng
Var N : Word;
Begin
Forn :=1 to 100 do begin { 100 buoc }
Motorl ( rechts );
Motor2 ( rechts ); { tat cd cdc moto }
Motor3 ( rechts );



End;

Delay ( 5);

End;

For n := 1to 100 do begin
Motorl rechts );
Delay (10);

End;

Delay ( 1000);

For n :=1 to 100 do begin
Motor] ( links ) ;
Motor2 ( links ) ;
Motor3 ( links ) ;
Delay (5);

End;

For n:=1 to 100 begin
Motorl ( links);
Delay (10);

End;

Delay (1000);
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{ nhanh }

{ 100 buoc }
{chimota 1 }
{ cham }

{ tr_thai dUng 1s }
{ 100 buoce }

{ tat cd cdc moto }
{ nhanh}

{100 budc }

{ chi moto 1}

{ cham }

{ tr_thdi dUng 1s }

Procedure Tforml. FormCreate ( Sender : Tobject);

Begin

End;

openCom (Pchar ( ‘LPT1:%));

Buocl :=2;
Buoc2 :=2;
Buoc3 :=2;

Uot Port (BA,17);

Out Port (BA+2,1 XOR 11 );

{DO=1,D4=1}
{ Strobe =1 }

Procedure Tforml. ButtonlClick ( Sender : Tobject );

Begin

end;

nullPosition;

Procedure Tforml. ButtonlClick ( Sender : Tobject );

Begin

End;
End.

Chuyen_dongl;

% Gi@i thiéu chung

2.3. Ghép nébi song song qua cOng may in
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COng mdy in 1a giao dién thuOng dugc st dung nhi€u nhat trong cic Ung
dung ghép nbi mdy tinh don gidn, do tinh phG cdp va don gidn trong viéc
ghép nOi va di€u khi€n cOng vGi yéu cau tOi thi€u v€ thi€t bi phan cling thém
vao. COng nay cho phép dua vao tdi 13 bit va dua ra 12 bit song song, trong dé
c6 4 dudng di€u khi€n, 5 duOng bdo trang thdi va 8 dudng d{r liéu. Trong
hau nhu bat ky PC nio ta ciing c6 th€ tim thdy cGng mdy in & phia sau. Pau

D7|De|D5|D4|D3|D2|D1| DO

0000000000060
o6 o/ecee e o o0de

ST|S6[55|54(53

C3|C2|C1|CO
ndi nay c¢6 dang DB 25 chan (gidc cdi — female).

Ciac cOng song song gan diy dugc chudn ho4 theo chudn IEEE 1284 dua ra
nim 1994. Chudn nay mo td 5 ché d6 hoat dOng clla cOng mdy in nhu sau:

1. Ché d0 tuong thich (Compatibility mode)
2. Ché& dd Nibble

3. Ché d0 Byte

4. Ché d0 EPP

5. Ché d0 ECP

Ché d0 c& sG (hay con g0i 1a Centronics mode) dugc bié€t dén tU 1au. Ché
d0 nay chi cho phép dua d{t li€u theo mot chiéu ra (output), vdi tOc dO tdi da
150kB/s. Mu0On thu d{t li€u (input) ta phdi chuyén sang ché dd Nibble hay
Byte. Ch€ d0 Nibble c6 th€ cho phép dua vao 4 bit song song mOt 1an. Ché dd
Byte st dung tinh niing song song hai huéng cla cOng may in d€ dua vao mOt
byte.

P& dua ra mOt byte ra mdy in ( hodc cdc thi€t bj khéc) trong ch€ d0 ca s0,
phan mém phai thuc hién cic budc sau:

(1) Vi€t dit 1iéu ra cOng mdy in (ghi vao thanh ghi d{t li€u)

(2)Kiém tra mdy in c6 ban khong, n€u mdy in ban, né sé khong chap nhén

bat cr dr liéu nao, do d6 dt 1iéu ghi ra lic d6 s€ bi mat

(3)NE&u mdy in khdng ban, dat chan Strobe (chan 1) xuOng thap (mUc 0),

d€ bio v&i mdy in 14 di c6 d(r li€u trén duGng truyén ( chan 2 - 9)

(4) Sau d6 ch® 5 microgidy va dat chan Strobe 1&én cao (mUc 1).

Ché& d6 m& rOng (EPP) va nang cao (ECP) st dung cic thi€t bj phan clng
tich hgp thém vao d€ thuc hién va quan ly viéc dbi thoai v0i thi€t bi ngoai.
O ché d6 nay d€ cho phan clng ki€m tra trang thdi mdy in ban, tao xung
strobe va thi€t 1dp su bat tay thich hop. Do dé chi can s& dung mét 1énh vao
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ra d€ trao dGi d{¥ li€u nén gitp ting tOc dO thuc hién. Khi d6 cOng nay c6 thé
dua dit 1iéu ra vGi tdc d6 1 — 2 MB/s. Ngoai ra ché d6 ECP con hd trg sUr
dung kénh DMA va c6 thém bd dém FIFO.
< Cau triic cOng may in

Chudn IEEE 1284 dua ra 3 dau n6i dung cho c6ng mdy in. Dang A (DB25)
c6 th€ thdy & hau hét cic mdy PC, dang B (36 chan) thuOng thdy G mdy in,
va dang C, 36 chan, gibng dang B nhung nhd hon, c6 cic thulc tinh dién tOt
hon va c6 thém 2 dudng tin hi€u danh cho cic thi€t bi d&i mdi sau nay.

50 hAleu . Hubng Thanh
chan Ten (In/Out)  ghi
(DB25) &
1 nStrobe In/Out Control
2 Data 0 Out Data
3 Data 1 Out Data
4 Data 2 Out Data
5 Data 3 Out Data
6 Data 4 Out Data
7 Data 5 Out Data
8 Data 6 Out Data
9 Data 7 Out Data
10 nAck In Status
11 Busy In Status
12 Paper-Out / Paper-End In Status
13 Select In Status
14 nAuto-Linefeed In/Out Control
15 nError / nFault In Status
16 nlnitialize In/Out Control
17 nSelect-Printer / nSelect-In  In/Out Control

18 -25 Ground
nXXXX: Tich cuc & mUc thap

Gnd

Bang s0 d6 chan cla cOng mdy in

Mo ta

Byte duQc in

buong dt liéu
DO - D7

X4c nhan
(Acknowledge)
Mady in ban

Hét gidy ( Paper
Empty)

Lua chon ( Select )

Ty nap gidy
( Auto Feed)

LOi
bat l1ai mdy in

Tin hi€u ra cla cOng mdy in thudng & cdc mUc logic TTL.
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Address Cang
378h - 37Fh LPT 1
278h - 27Fh LPT 2

Khi khGi ddng BIOS gin dia chi cho cdc cOng mdy in va luu thong tin dia
chi nay trong b0 nh& & dia chi cho & bang dudi:

Dia chi bat dau M5 ta

0000:0408 Dia chi co ban cOng LPT1
0000:040A Dia chi ¢ badn cOng LPT2
0000:040C Dia chi c0 ban cOng LPT3
0000:040E Dia chi ¢ bdn cOng LPT4

Chuong trinh vi du doc thong tin dia chi cla cdc cOng mdy in c6 trong mdy
tinh:

#include <stdio.h>
#include <dos.h>

void main(void)

{

unsigned int far *ptraddr; /* Pointer to location of Port Addresses
*/

unsigned int address; /* Address of Port */

Int a;

ptraddr=(unsigned int far *)0x00000408;

for (a=0; a<3;a++)
{
address = *ptraddr;
if (address == 0)
printf("No port found for LPT%d \n",a+1);
else
printf("Address assigned to LPT%d is
%Xh\n",a+1,address);
*ptraddr++;
}
}

Céc thanh ghi clla cOng mdy in:
+ Thanh ghi dr li€u (Data Register)
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§Pach® T*n Read/Write Se ll:tou M« t]
Base + 0 Data Write Bit 7 Data 7
Port Bit 6 Data 6

Bit 5 Data 5

Bit 4 Data 4

Bit 3 Data 3

Bit 2 Data 2

Bit 1 Data 1

Bit 0 Data 0

Dia chi co s& (Base address) thuOng g0i 1a cOng d{t li€u (Data port) hay
Thanh ghi d{f liéu (Data Register) thuOng s dung d€ dua d{r 1iéu ra cic chan
tin hi€u ( Chan 2 — 9). Thanh ghi nay thuOng 13 thanh ghi chi ghi. Néu ta doc
d(r liéu & cOng nay ta s€ thu dugc gid tri ma ghi ra gdn nhat. Néu cGng may
in 12 hai chi€u thi ta c6 thé thu gi(t li€u vao tlr cOng nay.

+ Thanh ghi trang thai ( Status Register):

Piachi Tén Read/Write SO hiéu bit Mb ta
Base + Status Read Only Bit 7 Busy
! Port Bit 6 Ack

Bit 5 Paper Out
Bit 4 Select In
Bit 3 Error
Bit 2 IRQ (Not)
Bit 1 Reserved
Bit 0 Reserved

Thanh ghi trang thai 12 thanh ghi chi doc. Bat ky d{ li€u nao viét ra
cOng nay déu bi bd qua. COng trang thii dugc tao bdi 5 dudng tin hiu vao
(Chan 10, 11, 12, 13, 15), mOt bit trang théi ngét IRQ va 2 bit d&€ danh. Chd y
rang bit 7 (Busy) 12 dau vao tich cuc thap, nghia 1a khi ¢c6 mOt tin hi€u +5V &
chan 11, bit 7 s€ c6 gid tri logic 0. Tuong tu v&i bit 2 (nIRQ) néu cé gid tri 1
c6 nghia 13 khéng c6 yéu cau ngat nio xudt hién.

+ Thanh ghi di€u khi€n ( Control Register):
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Piachi Tén Read/Write SO hiéu bit M6 ta
Base + 2 Control Read/Write Bit 7 Unused
Port Bit 6 Unused

Bit 5 Enable Bi-Directional Port
Bit 4 Enable IRQ Via Ack Line

Bit 3 Select Printer

Bit 2 Initialize Printer (Reset)
Bit 1 Auto Linefeed

Bit 0 Strobe

Thanh ghi diéu khi€n duoc du dinh 14 chi ghi. Khi mOt mdy in dugc noi
vGi mdy tinh, 4 duOng di€u khién s& dugc s dung. D6 1a cdc dudng Strobe,
Auto Linefeed, Inittialize va Select Printer, tat cd déu 1a dau ra ddo trur dufmg
Initialize.

Bit 4 va 5 14 cic bit di€u khi€én n0i. Bit 4 cho phép ngat va bit 5 cho
phép ché d0 vao ra 2 chi€u. D3t bit 5 cho phép thu di liéu vao qua dudng
Data 0 —7.

+ Thanh ghi di€u khi€n md rdng ECR (Extended Control Register ):

§Pach® Bit Function
Base + 7:5 Selects Current Mode of Operation
402H 000 Standard Mode

001 Byte Mode

010 Parallel Port FIFO Mode
011 ECP FIFO Mode
100 EPP Mode

101 Reserved

110 FIFO Test Mode
111 Configuration Mode
ECP Interrupt Bit

DMA Enable Bit

ECP Service Bit

FIFO Full
FIFO Empty

S = N W B

+ EPP - Enhanced Parallel Port
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Cdng song song nang cao (EPP) da dugc thiéf ké'bdi su lién kéf giua cac
hang Intel, Xircom & Zenith Data Systems. Céng EPP ban dau dugc thiéf ké’
theo chuén va'sau do’la'chuan IEEE 1284 ra doi nim 1994. EPP co’hai chuan:
EPP 1.7 va'EPP 1.9. Co'mdt vai sU kha¢ nhau giua ca¢ chuin nay ma'chuhg co’
nhuhg anh hudng t0i ca¢ thao tac xU ly cua thiéf bi. Vah dé'nay se”con dugc
noi dén trong phan sau. EPP co’t6¢ dd truyén du”liéu theo tiéu chuén la'tu’
500KB/s toi 2MB/s. Diél nay cho phep ca¢ thiéf bj phan cuhg tai ca¢ cdng tao
ra tih hiéu bif tay (tih hiéu mo¢ ndi, hoi thoai) chdng han nhu tin hiéu stroble,
dé phan mém xU ly ‘chuhg, vi’du nhu cua Centronics.

EPP dugc s’ dung rong rai hon ECP. EPP kha¢ voi ECP & cho cdng
EPP phaf ra cac tinh hiéu diéu khién va'diéu khién taf ca qua’trinh truyén du’liéu
tU'no 't0i thiéf bi ngoai vi. Bén canh do’thi ECP lai yéu cau thiét bi ngoai vi co’
sU “hoi thoai” trd lai b3i mot tih hiéu mo¢ ndi. Diél nay la'’khdong mém déo cho
viéc thiéf 1ap mot lién kéf logic va'nhu vay can co mot bd diéu khién chuyén
dung hodc mot chip ngoai vi ECP.

EPP Hardware Properties (cac dac trUng phan cung
EPP)

Khi sU dung ché’dd EPP, mot tap caC tac vu kha¢ nhau (co’tén tUOng
uhg) dugc sip xép trén modi duchg diy tin hiéu. Cac tih hiéu nay dugc chi ra
trong bang 4. Chung sU dung ca¢ tén chung trong SPP va'EPP trong ca¢ bang
md ta v&'cdng song song va'cac tai liéu. Diél nay co’thé lam cho no'raf cuhg
nhii¢ dé chi ro"chinh xa¢ nhuhg gi'dang xdy ra. Mic du'taf ca cac tai liéu & day
déu se’s’ dung tén theo EPP.

Pin SPP Signal EP P IN/OUT Function
Signal

MUc thdp th€ hién mOt chu ky ghi,
mUc cao chi dinh 13 dang doc
2-9 Data0-7 Data0-7 In-Out Data Bus. Hai chiéu

Interrupt Line. Ngat xudt hién @ suGn

1  Strobe Write Out

10 Ack Interrupt In

duong cUa xung
Used for handshaking. A EPP cycle
11 Busy Wait In can be started when low, and finished
when high.
12 Ei%er Out /Spare In Spare - Not Used in EPP Handshake
13 Select Spare In Spare - Not Used in EPP Handshake
14 Auto Data Out Khi & mUc thdp, chi dinh 1a dang
Linefeed  Strobe truy€n dt 1iéu (data)

15 Error / Fault Spare In Spare - Note used in EPP Handshake
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16 Initialize  Reset Out Reset - Tich cuc thap

Select Address o Khi & mUc thap, chi dinh dang truyén
Printer Strobe dai chi
;2_ Ground Ground GND Ground

Bang 1 SU xdp xép cac chan cua EPP.

Cac tin hi¢u Paper Out, Select va Error khong dugc xac dinh trong tap
cac tin hiéu bif tay cua EPP. Cac tin hiéu nay co'thé duQc s dung tuy'y theo suU
dinh nghia cua nguoi s dung. Trang thai cua ca¢ dugc tih hiéu nay co’thé
dugc xac dinh tai baf ky'thoi diém nao theo sy xdp xép tih hiéu cua thanh ghi
trang thai. Pahg tié¢ la'’khdng co’dau ra thuh. Diél nay co’thé tré nén phut tap
cho viéc xa¢ dinh trang thai tai mot thoi diém nao do’cua cho ky'truyén/nhén
thong tin.

Céc thanh ghi trong ché& dd EPP

Ché d6 EPP c6 mOt tap cic thanh ghi mdi, trong d6 c6 3 thanh ghi di c6

tUr ché d0 SPP

Address Port Name Read/Write
B2 | Data Port (sPP) Write

Bafe * | Status Port (SPP) Read

Ba;e * | Control Port (SPP) Write

B | Address Port (EPP) Read/Write
B2+ | Data Port (EPP) Read/Write
Ba;e " | Undefined (16/32bit Transfers) -

Bage " | Undefined (32bit Transfers) -

Ba;e " | Undefined (32bit Transfers) -

Qua trinh bat tay cla EPP
Theo trinh tU thuc hién mot chu ky ‘truyén du'liéu hgp khi st dung EPP,
chuhg ta phai theo thu'tu bif tay cua EPP. Do phan cuhg lam taf ca moi viéc
nén cac tinh hiéu bif tay nay chi dugc sU dung cho phan cuhg cua chung ta ma'
khong dugc s dung cho phah mém nhu trong truohg hgp vai SPP. Dé khdi
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tao cho mot chu ky EPP, phah mém chi can thuc hién mot thao ta¢ vao/ra dé
khdi tao cho thanh ghi EPP. Chi tiéf vé'van dé'nay se™noi cu thé sau.

EPP Data Write Cycle

L.

EPP Data Write

WT /7 3.

Data Strobe i /
wat N\
oata [} a

Hinh 1. Enhanced Parallel Port Data 5
Write Cycle.

4.

6.

7.

Chuong trinh ghi dr li€u
vao thanh ghi dUr liéu EPP
(Base+4)

/Write dugdc xod vé 0.
(Cho bi€t dang c6 mOt thao
tac ghi)

D liéu dugc dat 1én
duong truyén dr liéu (2 -
9.

/Data Strobe duoQc kich
hoat néu /Wait dang & mUc
thdp (San sang bat dau mot
chu ky méi)

. Mdy tinh chO tin hi€u x4c
nhan th€ hién bGi /Wait
chuyén sang mUc cao

NgUng kich hoat /Data
Strobe

Chu ky ghi d{r liéu EPP
két thic

Qua trinh g dia chi EPP (Address Write Cycle)

EPP Address Write 1.

wite | /o
Addrstobe  \ /2

W[

pata [7X oy

Hinh 2. Enhanced Parallel Port
Address Write Cycle.

7.

Chuong trinh ghi gid tri dia
chi vaothnh ghi dia chi EPP
(Base+3)

/Write dugc xod vé 0. (Cho
biét qua trinh ghi)

Gia tri dia chi dugc dat 1én
duong truy€n d{r liéu (2 - 7).

/Address Strobe dudc kich
hoat néu /Wait dang & mUc
th&p (San sang bat dau)

M4y tinh chO tin hi€u xdc
nhan vUng v6i /Wait dat 1én
mUc cao (TBN da doc dia chi
xong)

Tin hi€u /Address Strobe
ngUng tich cuc

Chu ky gUi dia chi EPP
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EPP Chu ky doc dit liéu
1. ChuoOng trinh ra 1énh
doc thanh ghi d{t liéu

EPP Data Read EPP (Base+4)
2. /Data Strobe dudQc
Write kich hoat néu /Wait
dang & mUc thap(San
Data Strobe \ sang mOt chu ky m&i)

3. May tinh ch@ tin hi€u

Wait / \_ x4c nhan (/Wait chuyén

sang mUc cao)

Data X Xj 4. D@ liéu dugc doc tur
Data read on thiz edge Cic chan tin hi€u cua
cOng
Hinh 3. Enhanced Parallel Port Data Read 5. Nglmg kich hoat tin
Cycle. hi€u /Data Strobe
6. K&t thiic chu ky doc
d{r 1iéu

EPP Address Read Cycle
1. Program reads EPP

EPP Address Read Address Register

: (Base+3)
Write 2. nAddr Strobe is
—_— asserted if Wait 1s Low
Addr Strobe \ (OK to start cycle)
3. Host waits for

Wait / L Acknowledgment by

nWait going high
4. Data 1s read from
Data
X X:I Parallel Port Pins
Data read on this edge 5. nAddr Strobe is de-
. asserted
g;lglle 4. Enhanced Parallel Port Address Read 6. EPP Address Read

Cycle Ends

Chu'y: Néu sU dung EPP 1.7 (truoc IEEE 1284) tin hiéu Strobes cho du”
liéu va'dia chi co’thé duQc dung dé xac nhan sU bdt dau cua moét chu ky'roi cua
trang thai dgi. EPP 1.9 se"chi bdt dai mot chu ky'doi 0 muc thap. Ca EPP 1.7
va'EPP 1.9 chuyén tin hiéu dQi (strobe) 1én muc cao dé két thuc chu ky.
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Céc thanh ghi st dung trong ché d6 EPP
Cong EPP cung co'mdt tp cac thanh ghi moi. Tuy nhién co’3 thanh ghi la'
da"co’truo¢ trong cdng song song chuin. Bang sau cho thay ca¢ thanh ghi da™co’
vacac thanh ghi moi.

Address Port Name Read/Write
Base+0 Data Port (SPP) Write
Base+1 Status Port (SPP) Read
Base+2 Control Port (SPP) Write
Base+3 Address Port (EPP) Read/Write
Base+4 Data Port (EPP) Read/Write

Base+5 Undefined (16/32bit Transfers) -
Base+6 Undefined (32bit Transfers) -
Base+7 Undefined (32bit Transfers) -

Bang 2: EPP Registers

NhU ta co’thé thay, 3 thanh ghi dau la'gidhg hét ca¢ thanh ghi trong tap
thanh ghi cua cdng song song chuin va'chU¢ ning cung la'gidhg. Vi'thé nél ta
st dung mot EPP ta co'thé dua du'liéu ra thanh ghi du’liéu (Base+0) theo kiéu
gidhg nhU ta co’thé dua du'liéu ra néa s& dung SPP (Standard Parallel Port).
Nél ta da’kéf ndi voi mot may in va'sU dung ché’dd phu'hgp, sau do’ta phai
kiém tra xem cdng co’ban khong, tiép theo ta co'thé bao (strobe) va'kiém (Ack)
tra thong qua viéc ghi/doc thanh ghi diéu khién va'trang thai.

Nét mudh truyén thong voi mot thiét bi tuong thich EPP thi taf ca cong
vi€c ta phdi lam la gUi duliéu ra thanh ghi du’liéu EPP (EPP Data Register) tai
dia chi Base+4 va'cOng mdy in se’sinh ra taf ca ca¢ tih hi¢u bif tay can thiéf.
Tuong tU nhu vdy, nét mudh gti mot dia chi toi thiéf b, ta st dung thanh ghi
dia chi EPP (EPP Address Register) tai dia chi Base+3.

Ca thanh ghi dia chi (Address Register) va'd(r li€u (Data Register) déu co’
thé doc va'ghi, do d6 d& doc du"liéu tu’thiéf bi ta c6 th€ s dung cing mot
thanh ghi. mdc du, card may in phdi kh&i phat mot chu ky'doc v0i tin hiéu
Data Strobe hodc Address Strobe dau ra. Thiéf bi ngoai van co'thé dua ra tin
hiéu yéu cdu doc qua duohg tin hiéu yéu cal ngif va' ISR (chuong trihh con
phuc vu ngif) s€ thuc hién cong viéc doc.

Cong trang thai co’'mot s6 thay ddi nho. Bit 0 la'dé du tru”doi voi tap
thanh ghi cua SPP thi'gi0’day no’la'Bit Time-out EPP. Bit nay se*dugc 1ap khi
xuaf hién mot Time-out EPP. SU kién nay xay ra khi duong tin hiéu nWait la’
khong dugc xac nhan trd lai trong khoang 10us (gia'tri nay tuy thudc vao cong
kha¢ nhau) cua tih hiéu IOR hoic IOW da“dudc xa¢ nhan. Cac tin hiéu IOR va’'
IOW la'cac tin hi€u doc va'ghi thiéf bi (I/O Read va'T/O Write) trén bus ISA.
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Ché’dd EPP co’gian d6'th0i gian raf gidhg voi gian d6'th0i gian cua bus
ISA. Khi thuc hién mot chu ky 'doc, cdng phai dam nhén trach nhiém diéu khién
phu'hQp cac tin hiéu hoi thoai Read/Write va'tra lai du”liéu nhu trong chu ky'
bus cua ISA. Taf nhién qua’trinh nay khong dong thoi voi chu ky'bus ISA, vi'
thé'cdng sU dung tin hiéu diéu khién IOCHRDY (I/O Channel Ready) trén bus
ISA dé cho biéf trang thai dQi cho déh khi hoan thanh chu ky'bus. Biy gi0'ta co’
thé tudng tUQng rihg nél mdt qua’trinh doc hodic ghi EPP dugc bif dau nél
nhu khong co'thiéf bj ngoai vi nao nodi vao thi'sera sao? Cong se’khong bao gio"
nhan dugc mot tih hiéu xa¢ nhan (nWait) vi'thé ma'dé co’dugc mot yéu cau cho
trang thai dgi, may tihh phai thuc hién mot vong lip kiém tra. , do d6 n6 duy tri
vi€c gUi tin hi€u yéu cdu va chO két thic trang thai “wait”, va mdy tinh sé bi
treo. Vi'vdy ma EPP thuc hién mot kiéu kiém tra watchdog ma'thOi gian time
out la'xap xi 10uS.

Ba thanh ghi: Base+5, Base+6 va'Base+7 co’'thé dugc st dung cho cac
thao ta¢ doc/ghi 32 bits du’liéu néd nhu cong co’hd’trg cho no! Diél nay co’'thé
lam giam ca¢ thao ta¢ vao/ra cua ta. Cong song song co'thé chi truyéh du’liéu 8
bits tai mot thoi diém cho nén baf ky' mot word 16 hay 32 bits dugc ghi t0i cong
song song se dUgc chia thanh ca¢ byte va'dugc gli qua 8 bits (duchg) du’liéu
cua cdng song song.

Lap trinh cOng mdy in trong ché d0 EPP.

EPP chi co’2 thanh ghi chihh va'mot cO'trang thai time-out, chuhg ta co’
thé thiéf 1ap chuhg nhuhg gi?

Truoc khi ta co’'thé bif dau bat ky ' modt chu ky EPP bing viéc doc va'ghi
t0i thanh ghi du’liéu va'thanh ghi dia chi thi'cong phai duQc cat hinh mot cach
duhg din cho ché’dd lam viéc cua no! trong trang thai tU do, cong EPP can phai
co’cac tih hiéu nAddress Strobe, nData Strobe, nWrite va'nReset & trang thai
khong tich cUc (& mUt cao - high level). Mot vai cong yéu cau ta phai thiéf 1ap
cac tin hiéu nay truac khi thuc hién mdt chu ky bus EPP. Vi vay nhiém vu dau
tién cua chuhg ta la'’khGi tao mdt cach thu cdng cac tin hiéu nay bing viéc sU
dung cac thanh ghi cua SPP. Cu thé la'ghi gia'tri xxxx 0100 t0i thanh ghi diéu
khién dé khdi tao.

Trén mot vai card, néli cdng song song dugc dit trong ché’dd ngugc lai,
thi'mdt chu ky'ghi EPP se’khong thé thuc hién dugc. Vi'vay no’se’tU biéf phai
ddt cong vao ché’dd hgp 1é truo¢ khi st dung EPP. Xoa bits 5 cua thanh ghi
diéu khién co’thé lam cho viéc 14p trinh tr@ nén thu’vi hOn ma'khong lam pha’
vOsU phaf trién chuOng trinh.

Bit time-out cua EPP The EPP: Khi bit nay dugc lap, cdong EPP co’thé
khong dam bao duhg chu¢ ning cua no. Mot su kién chung la'ludn ludn doc gia’
tri OFFh tUca chu ky'dia chi va'chu ky'duliéu. Bit nay nén dugc xoa’dé cac¢
thao ta¢ dugc tin c4y va'nophai luén dugc kiém tra.



123

B. CAU HOI VA BAI TAP
Cau 1: Trinh bay cdu triic cOng song song?
Cau 2: Trinh bay céc giao ti€p vGi mdy tinh va thi€t bi ngoai vi cUa cOng song
song?
Cau 3: So s4nh su khac nhau cUa truyén du liéu qua cOng song song va dOng
b0?
Cau 4: Vi€t chuong trinh doc thong tin dia chi cUa cdc cOng mdy in c6 trong
may tinh?
Hudng dan viét doan mi bang ngén nglr C:

include <stdio.h>

#include <dos.h>

void main(void)

{

unsigned int far *ptraddr; /* Pointer to location of Port Addresses

*/
unsigned int address; /* Address of Port */
nt a;
ptraddr=(unsigned int far *)0x00000408;
for (a=0;a<3;a++)
{
address = *ptraddr;
if (address == 0)
printf("No port found for LPT%d \n",a+1);
else
printf("Address assigned to LPT%d 1s
JXh\n",a+1,address);
*ptraddr++;

}

}
Cau 5: Viét chuong trinh hen gid cho 3 béng den 220V-40W riéng 1&?
Hudng d&n viét doan mi bang ngon nglr C:
#include<stdio.h>
#include<conio.h>
#include<time.h>
#include<dos.h>
#define a 0x80
#define b 0x40
#define ¢ 0x20
void main()
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{

clrscr();

char
time[10],ngay[10],d1b[6],d2b[6],d3b[6],d1t[6],d2t[6],d3t[6],dt[6],ds[6];
int n; long bl,t1,b2,t2,b3,t3;

_strdate(ngay);
printf("\n\tChuong trinh dieu khien bat tat bong den 22V 40W\t %s" ,ngay);
Printf("\n\t-----m e ");

printf("\n\t1.Duong Vu Kien\t\t4.Nguyen Van Hien");
printf("\n\t2.Vu Thuy Hang\t\t5.Phung Thi Bich Lien");
printf("\n\t3.nong Le Thuy\t\t6.Pham Thanh Thong");
printf("\n\t-------mm oo ");
printf("\n\t\tBan hay lua chon phuong thuc hen gio:\n");
printf("\n\t1.Hen gio theo dong ho he thong");
printf("\n\t2.Hen gio theo thoi gian dinh san");
Printf("\n\t---=== - ");
printf("\n");
scanf("%d",&n);
if(n==1)
{goto gioht;}
if(n==2)
{goto giobt;}
else goto exit;
gioht:
{
printf("Ban hay nhap vao thoi gian:");
printf("\nBat den 1:");
fflush(stdin);
gets(d1b);
printf("\tTat den 1:");
gets(d1t);
printf("Bat den 2:");
gets(d2b);
printf("\tTat den 2:");
gets(d2t);
printf("Bat den 3:");
gets(d3b);
// printf("Bat ca 3 den:");
/ gets(ds);
printf("Tat den 3:");
gets(d3t);
do
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{

gotoxy(50,23);

_strtime(time);
printf("Gio hien tai:%s",time);

if((time[3]==d1b[0])&(time[4]==d1b[1])&(time[6]==d1b[3])&(time[7]==d1
b[4])

)

{

outportb(0x378,(inportb(0x378))I(0x80));

}

if((time[3]==d1t[0])&(time[4]==d1t[1])&(time[6]==d1t[3])&(time[7]==d 1t[
41))

{

outportb(0x378,(inportb(0x378))&(0x71));

}

if((time[3]==d2b[0])&(time[4]==d2b[1])&(time[6]==d2b[3])&(time[7]==d2
b[4])

)

{

outportb(0x378,(inportb(0x378))I(0x40));

}

if((time[3]==d2t[0])&(time[4]==d2t[ 1]) & (time[6]==d2t[3])&(time[7]==d2t[
41))

{

outportb(0x378,(inportb(0x378))&(0xbf));

}

if((time[3]==d3b[0])&(time[4]==d3b[1])&(time[6]==d3b[3])&(time[7]==d3
b[41)

)

{

outportb(0x378,(inportb(0x378))I(0x20));
}

f((time[3]==d3t[0])&(time[4]==d3t[1])&(time[6]==d3t[3]) & (time[7]|==d3t[4
D)

{

outportb(0x378,(inportb(0x378))&(0xdf));

}

if((time[3]==dt[0])&(time[4]==dt[1])&(time[6]==dt[3])&(time[7]==dt[4]))

{

outportb(0x378,0);

}
if((time[3]==ds[0])&(time[4]==ds[1])&(time[6]==ds[3])&(time[7]==ds[4]))
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{
outportb(0x378,0xff);
}
}
while(!kbhit());
goto exit2;
}
giobt:
{
printf("\nBan hay nhap vao thoi gian den 1 sang:");
scanf("%ld",&bl);
/[ printf("\nBan hay nhap vao thoi gian den 1 tat:");
/I scanf("%Id",&t1);
printf("\nBan hay nhap vao thoi gian den 2 sang:");
scanf("%Id",&b2);
// printf("\nBan hay nhap vao thoi gian den 2 tat:");
// scanf("%1d",&t2);
printf("\nBan hay nhap vao thoi gian den 3 sang:");
scanf("%Ild",&b3);
printf("\nBan hay nhap vao thoi gian den tat:");
scanf("%I1d",&t3);
printf("\nBat dau chuong trinh hen gio.Bam phim bat ki de ket thuc
chuong trinh");
do
{
outportb(0x378,a);
delay(bl);
// outportb(0x378,!a);
/l delay(tl);
outportb(0x378.b);
delay(b2);
// outportb(0x378,!b);
/l delay(t2);
outportb(0x378,¢);
delay(b3);
outportb(0x378,0);
delay(t3);
}
while(!kbhit());
goto exit2;

}

exit:
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clrscr();
printf("\nKhong co lua chon thu %d. Bam phim bat ki de ket thuc
chuong trinh !!",n);
outportb(0x378,0);
getch();
exit2:
clrscr();
printf("\nChuong trinh hen gio ket thuc !!!");
outportb(0x378,0);
getch();
getch();

BAI 5: LAP TRINH QUA CAC MACH GHEP NOI DA NANG
M3 bai: MP41-06

2 GiGi thiéu
Mac du s6 1ugng cdc dudng dan dugc st dung G giao dién noi ti€p bi

han ché, k¥ thuat ghép ndi may tinh cla giao di€n ndi ti€p di dugc dé cap
tuong d6i kY trong chuong trudc di hoc, c6 th€ dem phdi hdp cac Ung dung
vGi nhau d€ tao ra mOt giao dién (khOi ghép ndi da ning) dung cho nhitng
Ung dung m&i khac nhau
¢  Muc tiéu

- X4y dung Phan cUng va cich diéu khién

- Thi€t 1ap chuong trinh do 1uGng

- Ki€ém tra hoat dOng cUa cdc vi mach.

- Tu tin trong 13p trinh ghép nOi mdy tinh

< NOi dung chinh

A.LY THUYET
1. Xay dung Phan cting va cich di€u khi€n
Muc tiéu:

- Viét dugc doan chuong trinh c0 sO diing cho giao di€n da nding noi
tiép

Hinh 6.1 chi ra so d0 khGi clla mOt giao dién v&i tam 10i ra sO, tdm 10i
vao s0, moOt 10i vio analog va mOt 10i va dé€m. Toan bd ba thanh ghi dich dung
d€ nhdp vao va xudt ra c¢6 th€ dugc di€u khi€n bang mOt dudng dan gilt
nhip va dOng bd (strobe) chung.
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Hinh 6.1: MOt giao dién n0i ti€p da ning

Viéc nhdp vao va xudt ra c6 thé dugc thuc hién dong thdi, bdi vi mOt
dudng dan gilr nhip chung dugc st dung cho tat cd cac vi mach. ThU tuc
“Trao dGi” trong doan chuong trinh 6.1 ddm nhdn viéc truyén d liéu theo
hai huéng. MGi 10i goi l1ai phuc hoi trang thai 10i ra cla vi mach 4094 va
dong thOi doc ra cdc trang thdi cUa céc 10i vao s va b0 bi€n doi A/D. Téat cd
d{r liéu sép xép trong cac bi€n toan cuc Dout (10i ra s6), Din (10i vao sO) va
Ain (16i vio analog) i

Ngoai ra, 16i vao tU do CTS dugc sU dung d€ do tan s6. O day thoi
gian m& cOng dudgc thi€t 1ap cO dinh 14 100 ms, vi vay cé th€ nhan dugc dd
phéan gidi vé tan s6 bang 10 Hz. Khi ta ddu vao trudc d6é mOt bd bién d6i
dién 4p/ Tan sO, thi giao dién c6 thé dugc si dung v&i hai 16i vio analog.

Doan chuong trinh 8-1: Chuong trinh c0 s& ding cho giao di€n da ning noi
ti€p
Unit Unil
Interface
Uses PORTINC
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms,
Dialogs, ExtCtrls, StdCtrls;
Type
Tform1 = class (TForm)
CheckBox1 : TcheckBox;
CheckBox2 : TcheckBox;
CheckBox3 : TcheckBox;
CheckBox4 : TcheckBox;
CheckBox5 : TcheckBox;
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CheckBox6 : TcheckBox;
CheckBox7 : TcheckBox;
CheckBox8 : TcheckBox;
Labell : TLabel;
Label2 : TLabel;
Label3: TLabel;
Label4 : TLabel;
Label5 : TLabel;
Label6 : TLabel;
Label7 : TLabel;
Label8 : TLabel;
Timerl : TTimer;
Label9 : TLabel;
CheckBox10 : TCheckBox;
CheckBox11 : TCheckBox;
CheckBox12 : TCheckBox;
CheckBox13 : TCheckBox;
CheckBox14 : TCheckBox;
CheckBox15 : TCheckBox;
CheckBox16 : TCheckBox;
Labell0 : TLabel;
Editl : TEdit;
Labelll : TLabel;
Edit2 : TEdit;
Labell2 : TLabel,
Procedure FromCreate(Sender : TObject);
Procedure Timer1TTimer(Sender : TObject);
End;
Var
Form1: TForml;
Dout, Din, Ain: Byte;
Implementation
{$R *.DFM }
Procedure Trao_doi;
Var Vi_tri, Vi_triAD, r, m : Integer;
Begin
RTS(1);
Delayus(20);
RTS(0);
Vi_tri:=1;
Vi_triAD :=128;
Din :=0;
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Alin :=0;
For n:=1 to 8 do begin
If ((Dout AND Vi_tri) > 0) then

TXD (1) {xudtra d(r1liéu)
Else TXD (0);
If DCD = 1 { doc dit liéu}

Then Din := Din + Vi_tri;
If DSR=1then {doc A/D}
Alin := Alin + Vi_triAD;

DTR (1); {Clock E(')i}
Delayus (20); {Gay tre}
DTR (0); {Clock tat}

Vi_tri := Vi_tr1 *2;

Vi_triAD :=Vi_triAD div 2;

End;

RTS(1); {Strobe t6i}

Delayus(20) {Gay tré}

RTS(0); {Strobe}
End;

Function Tan_so:Integer;
Var Bo_dem, Cu, Nhap_vao:Integer; Cu:Ci

Begin

End;

Bo_dem:=0;

ReCuime  (true);

Timelnitus;

Cu:=CTS;

While TimeReadus<(100000) do begin
Nhap_vao:=CTS;
If Nhap_vao>Cu then Bo_dem:=Bo_dem +1;
Cu:=Nhap_vao;

End;

Tan_so:=Bo_dem;

ReCuime (false);

Procedure TForm1.FormCreate (Sender: TObject);

Begin

End;

OpenCom (pchar (‘com2:9600, N, 8, 1°))
Timer].Interval :=100;
Timerl.Enabled :=true;

Procedure TForm1.Timerl Timer(Sender: TObject);
Var Gia_tri: Word;
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Dien_ap: Real;
Begin
Dout :=0;
If CheckBox1.Checked Then Dout := Dout +1;
If CheckBox2.Checked Then Dout := Dout +2;
If CheckBox3.Checked Then Dout := Dout +4;
If CheckBox4.Checked Then Dout := Dout +8;
If CheckBox5.Checked Then Dout := Dout +16;
If CheckBox6.Checked Then Dout := Dout +32;
If CheckBox7.Checked Then Dout := Dout +64;
If CheckBox8.Checked Then Dout := Dout +128;
Trao_doi;
CheckBo0x9.Checked := ((Din And 1)>0);
CheckBox10.Checked := ((Din And 2)>0);
CheckBox11.Checked := ((Din And 4)>0);
CheckBox12.Checked := ((Din And 8)>0);
CheckBox13.Checked := ((Din And 16)>0);
CheckBox14.Checked := ((Din And 32)>0);
CheckBox15.Checked := ((Din And 64)>0);
CheckBox16.Checked := ((Din And 128)>0);
Dien_ap :=Alin/255%*5;
Editl.Text :=FloatToStrF (Dien_ap, ffGeneral,3,2) + V’;
Edit2.Text :=FloatToStrF (Tan_so*10, ffGeneral,4,0) + Hz’;
End;
End;

2. Thi€t 1&p chuong trinh do ludng
Muc tiéu:

- Biét dugc ciac phan mém s dung trong phong thi nghi€m dién t(r

- SU dung dugc phan mém COMPACT viao do 1udng cic thi€t bj

D€ c6 dugc nhitng phan mém st dung trong phong thi nghi€m dién
nhU mOt cong cu, nhi€u cong ty da vié€t ra cic phan mém mo6 phOng hodc
diéu hanh thuc s mOt mach ghép ndi va giGi thi€u tinh ning trén nhi€u tap
chi chuyén nganh. C6 th€ k€ ra hang loat cic phdn mém quen thudc nhu:
Daisy, DASYLab, DaqView, DIAdem, ChartView, LogView, WaveView, v...
v...Viéc mua truc ti€p cdc phan mém loai nay thuOng tOn kém v€ kinh phi.
Nhung viéc tham khdo tinh ning ciing nhu giao dién cla phan mém cé thé
cho ta nhiing thong tin rdt bo ich khi ddnh gid cling nhu khi truc ti€p viét ra
cdc phan mém ghép nbi

Dudi day xin gidi thi€u phdn mém COMPACT, dugc viét bang ngdn
ng(t Delphi. Bang phdn mém COMPACT, tat ca céc 10i vao/ra cUa khbi ghép



132

n0i da ning déu dugc di€u khi€n va cho phép thu thdp cic sO li€u do 1UOng
mOt cdch linh hoat. Ngudi s& dung c6 thé€ 1ua chon cGng COM khi khdi dOng
chuOng trinh.

Sau khi kh@i dOng chuOng trinh, trén man hinh hién 1én mOt thuc don
vGi nhiéu chUc niing. Trong thuc don con “Overview” ta nhan dugc khd ning
truy nhap truc ti€p 1&n tat ca cac 16i vao va 16i ra. C3 hai 16i vao analog ding
cho di€n 4p va tan sO déu dugc md ta trén cac dung cu chi kim. Ngoai ra,
trong truOng hop do dién 4p ciing xudt hién moOt b hién thi s0, chi ra s byte
dugc bo bién dGi A/D cung cdp. Ca hai mdy do déu c6 thé s dung truc ti€p
cho céc phép th(f va tim ki€m 16i

Ngoai ra cic 10i vao analog, ta ciing c6 dugc kha ning truy cap Ién cic
16i vao/ra sO cUa giao dién da ning. Tam 16i vao s6 déu dugc hién thi bang
cdc LED o (vi chi 12 dnh cUa mOt LED trén man hinh) va dOng thGi qua b0
hién thi sO nhu 1a byte gilta 0 va 255. Ta ciing c6 th€ gidm sat truc ti€p céc
trang thii cUa mOt mach dién s0. Cdc dudng dan 16i ra sO dugc thay dGi
bang céc phim gat do. Trong mOt bO chi thi s6 ta quan sit trang thai clla mOt
mach dién s0. C4c dudng dan 16i ra sO dugc thay dGi bang cic phim gat do.
Trong mOt b chi thi sO ta quan sét thdy trang thai chung cla cOng
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Hinh 6.6: Mdy tu ghi xy.

ChlUc ning ‘overview” v€ cO bdn 1a tuong Ung v&i chung trinh
UNII1.EXE da dugc gidi thiéu trudc diy . trong khi cdc khdn ning b0 sung
thém dudc thé hién ra céc thiét bj ghi khic nhau cUa chuong trinh.

Thié€t bi ghi TY vé& ra mot hodc hai dai lugng 16i vio analog theo th0i
gian. NhO vay ma vi€c quan sat sU thay dGi theo thOi gian cUa cdc dai lugng
nay tr& 1én don gidn hon. DAi do c6 thé 1{ta chon dugc mét trong gidi han
rOng t& mOt gidy dén 24h.

Pa sO cdc dai lugng analong d€u c6 sU phii thubc qua lai.vi thé viéc st
dung mOt mdy ghi XY t ra 1a ddc biét thudn tién trong phan mém
COMPACT, dién 4p dugc bi€u di€n theo tan sO.cich mo td nay ddc biét
thich hgp d6i vdi cac phép do theo su thay dGi cla tan s6.Khi d6 tin hiéu tlr
mOt b0 tao ham(mday phat chUc niing) di€u khi€n dOng thoi 10i vao tan sO cla
giao di€n da ning va 10i vao cla mOt mach can khdo sat.tin hi€u 10i ra cla
mach ki€m tra dugc dua dén 10i vao analog cla khOi ghép ndi clia mOt b0
chinh Iuu dung trong do 1uOng. dii tan sO ding quan tdm cé th€ dugc quét
bang tay, d€ vé ra qu4 trinh di€n bi€n khi thay dGi tan sO.

Thiét bi ghi theo bit (bit-plotter), doi khi con g0i 1a bO phan tich logic, t0
ra 12 thich hop vGi cic Ung dung thudn tuy sO. cho dén 8 trang thai sO c6 thé
dugc quan sit truc ti€p trong mOt khdng thdi gian 1ua chon dugc. Thiét bi nay
G day 1a thiét bi do vi dugc tao ra bang mOt ham hocawcj mOt s ham. C6
khd niing h6 trg chang han cho viéc ki€m tra 16i trong cdc mach s6.

MOt chUc nidng thuan tién khic cla chuong trinh 1a by dinh thoOi
(Timer). BO dinh thdl cho phép do chinh xac thdi gian G céc xung, dugc dua
dén 16i vao CTS. O day ciing c6 th€ ddu vao moOt cong tac ki€u nhan phim
1én ngubn +5 V.

3. Ki€m tra hoat ddng cUa cac vi mach
Muc tiéu:

- Viét duoc chuong trinh ki€m tra ding cho mOt vi mach CMOS loai
4011

Khoi ghép n0i da ning c6 dU céc 16i vio va 16i ra d€ c6 thé ki€m tra cic
khd ning 1am viéc binh thuOng cla cdc vi mach s don gidn. Pdc tinh nay c6
th€é dugc minh hoa thong qua thi du vé vi mach NAND kép bOn, loai 4011
(xem hinh 6.9). Nguyén tac ki€m tra 12 so sanh bang chan 1y cUa vi mach véi
cdc trang thdi do dudc trén vi mach. Cu thé€ 1a: qua khoi ghép ndi, mdy tinh
PC tao ra c4c trang thdi 16i vao x4c dinh va dOc céc trang thai 10i ra tuong Ung
cUa vi mach. Ngoai ra, dong tiéu thu cUa vi mach th( ciing dugc do d€ ki€m
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tra, b&i vi cac vi mach CMOS hOng thuOng c6 dong tiéu thu 16n hon binh
thuOng.

Poan chuong trinh 6.2 chi ra m6t thi du vé mOt chuong trinh c6 thé
dugc diung d€ ki€m tra. Tam 10i ra sO cUa khOi ghép nbi (giao dién) duoc
dém ti€n theo hé nhi phan. MOi mOt trong s6 256 trang thai 16i vao c6 thé cla
vi mach can ki€m tra déu dugc tao ra mOt 1an, d€ ki€m tra trang thdi dap
Ung & céc 10i ra vi mach. Thu tuc “Trao dGi” can dugc goi theo cach 1ap lai
hai 1&n k€ ti€p nhau, b3i vi trong 1an g0i dau tién cu trd 10i doc dugc 13 Ung
vGi trang thdi vUra c6 trudc day.

Hinh 6.9: Ki€m tra mOt vi mach CMOS bang giao dién da ning

Nh{mg phép tinh tOn kém thOi gian d€ suy ra trang thdi diing cla 10i ra
c6 th€ dugc né tranh, khi ta 1am viéc vGi mOt bang so sanh. Bang nay dugc
tao ta béng cach nh@n phim “New” khi mOt vi mach dugc dua vao lam do6i
tugng ki€m tra. MOt bang vGi day du cac dit liéu can thié€t c6 th€ dugc luu
tr(r va nap gi6ng nhu mOt t€p nhj phén, chéng han v6i tén 1a CD4011.BIN.
Phuong phép ki€m tra nay c6 thé dé dang m& rOng ra cho cdc vi mach khac,
trong d6 ta sap x€p céc tép dir liéu cu thé thich hop vdi vi mach d6. VGi mot
d€ cam vi mach thich hgp ta c6 th€ ki€m tra cdc vi mach thubc nhu‘ng loai
khdc nhau. MOi sai 1&ch khi dién bién binh thuOng dugc nhan biét déu dan
dén mOt thong bdo 16i. Trong s& d6 phdi k€ ca trudng hop dong tiéu thu vugt
qué 0,2 mA.

B. CAU HOI VA BAI TAP
Cau 1: Trinh bay c4ch x4y dung phan cUng va di€u khi€n?
Cau 2: Néu phuong phdp thi€t 1ap chuong trinh do 1uOng?
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Cau 3: Néu phuong phap ki€m tra hoat d0ng cUa cdc vi mach?
Cau 4: Vi€t chuong trinh di€u khién giao dién da ning?
Cau 5: Vi€t chuong trinh ki€m tra diing cho mOt vi mach CMOS loai 4011?

Hudng dan viét doan ma:

Chuong trinh ki€m tra ding cho mOt vi mach CMOS loai 4011.
Unit ICtest;

Interface

Uses PORTNC;

Type

Windows, Messages, SysUtils, Classes, Graphics,
Controls, Forms, Dialogs, Extctrls, StdCtrls, Menus;

TForm1 = class (TForm)

Editl : TEdit;

Button] : TButton;

Button2 : TButton;

Timerl :TTimer;

OpenDialogl : TOpenDialog;

SaveDialogl : TSaveDialog;

MainMenul : TMainMenu;

Filel : TMenultem;

SaveAs] : TMenultem;

Openl : Tmenultem;

Newl : Tmenultem;

Procedure FormCreate (Sender : Tobject);
Procedure Button3click (Sender : Tobject);
Procedure Button2click (Sender : Tobject);
Procedure Buttonlclick (Sender : Tobject);
Procedure Timerl Timer (Sender : Tobject);
Procedure Open1Click (Sender : Tobject);
Procedure SaveAsClick (Sender : Tobject);

End;
Var
Forml1 : Tforml;
Dout, Din, Alin: byte;
n: integer;
Lci_ra : Array [0..255] of Byte;
Testfile : File of byte;
Ten_tep : string;
Implementation
{SR *.DFM }

Procedure Trao_doi;
Var Vi_tri, Vi_triAD, n, m : Integer;
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Begin
RTS (1); { Strobe an}
Delayus (20); { Gay tré }
RTS (0); { Strobe cat)
Vi_tri:=1;
Vi_triAD :=129;
Din :=0;
Ain :=0;
For n:=1 to 8 do begin
If ((Dout AND Vi_tri)>0) then

TXD (1) {xudtra d(r1liéu)
Else TXD (0);
IfDCD =1 { doc dirliéu}
Then Din := Din + Vi_tri;
If DSR = 1 then { doc A/D}
Ain := Ain + Vi_triAD;
DTR (1); {Clock t6i}
Delayus (20); { Gay tré)
DTR (0); { Clock tat}

Vi_tri ;= Vi_tr1 * 2;
Vi_triAD := Vi_triAD div 2;

End;

RTS (1); {Clock tGi}
Delayus (20); { Gay tré}
RTS (0); { Clock tat}

End;
Procedure Tform1.Formcreate(Sender:Tobject);
Begin
Opencom(pchar(‘com2:9600, n, 2, 8, 17));
End;
Proceduer Tform1.Button3click(sender : Tobject);
Var n: integer;
Begin
(Ten_tep := OpenDialog.FileName; }
Ten_tep := ‘TEST.BIN’;
AssignFile (Testfile, Ten_tep);
{$I-} Rewrite (Testfile) {$I+};
For n:=0 to 255 do bein;
Werite (Testfile, Loi_ra[n]);
End;
Closefile (Testfile);
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End;
Procedure Tform1.Buttom2Click(Sender:Tobject);
Var Gia_tri: Word;

Dien_ap, Fehler: Real;

Begin
Timerl.Enable := false;
Fehler :=0;

Editl.Text := ‘Text ...";
For n:=1 to 255 do begin
Dout :=n;
Trao_doi;
Delay (1);
Trao_doi;
If (Ain>10) or (Din <> Loi_ra[n]) then begin
Fehler := Fehler + 1;
Dien_ap := Ain/255%*35;
Editl.Text := FloatToStr(N) + “,  +
floatToStr(Din) + ‘<>’ + FloatToStr (Loi_ra[n])
+’ ‘+ FloatToStrF(Dien_ap, ffGeneral, 3, 2) + ‘mA’;
End;
End;
If Fehler = O then Editl.Text := ‘Test O.K’;
Timerl1.Interval := 2000;
Timerl.Enabled := true;
End;
Procedure Tform1.ButtonClick(Sender : Tobject);
Var n:integer;
Begin
{Ten_tep := OpenDialog.FileName;}
Timerl.Enable := false;
For n:=0 to 255 do begin;
Dout :=n;
Trao_doi;
Delay (1);
Trao_doi;
Loi_ra[n] := Din;
End;
Editl.text:= ‘Fertig’;
Timerl.Enable := true;
End;
Procedure Tform1.Timer1Timer(Sender: Tobject);
Begin
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Editl.Text := ‘bereit’;
Timerl.Enabled := false
End;
Procedure Tform1.0Open1Click(Sender:Tobject);
Begin
OpenDialogl.FileName := ‘*.bin’;
OpenDialogl.Execute;
Ten_tep := OpenDialogl.FileName;
If Ten_tep > * ‘ then begin
AssignFile (Testfile, Ten_tep);
{$1-} Reset (Testfile) {$I+};
For n:=0 to 255 do read (Testfile, Loi_ra[n]);
Closefile (Testfile);
End;
End;
Procedure Tform1.SaveAsIClick(Sender : Tobject);
Var n:integer;
Begin
SaveDialogl.FileName := “*.bin’;
OpenDialogl.Execute;
If Ten_tep > * ‘ then begin
AssignFile (Testfile, Ten_tep);
{$I-} Rewrite (Testfile) {$I+};
For n:=0 to 255 do write (Testfile, Loi_ra[n]);
Closefile (Testfile);
End;
End; End.
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