[DE CUONG CHUONG TRINH DAI HOC]

Do lwong va tw dong diéu khién

BAO CAO BAI TAP LON

Po va diéu khién téc d6 dong co dung vi diéu khién 8051

LGio'i thiéu chung:

1.M¢é dau:

Ngay nay trong moi linh vuc khoa hoc k§y thuat ludn xuat hién khai niem Ky thuat s6
vi xur ly va diéu khién, vai su trg gilp cua may tinh k§ thuat vi xt ly va diéu khién da
c6 su phat trién anh mé dac biét 1a su phat trién nhanh chéng cua cac ho vi xir ly va
diéu khién véi nhitng tinh nang mai. Bé phuc vu tét cho mén hoc “Po lwong va diéu
khién tw dgng” chiing em thyc hién dé tai: Do va Bieu khicn Toc Do Dong Co Vo
muc dich tich luy kién thuc dac biét 1a nhitng kinh nghiém trong qua trinh Iap mach
thue té song do thoi gian va kién thizc 6 han, nén mach thiét ké con nhiéu thiéu sot.
Chung em rat mong nhan duoc sy gop Y ciia cac thay cd dé c6 thé nang cao chat luo
ng cua bai thiét ké, chiing em xin chan thanh cam on !

2. Dé tai : Do va diéu Khién téc d6 dong co mot chiéu loai nho

3. Nhom sinh vién thuc hién:

Nhom thec hign: Gom 3 thanh vién chinh duoc phan cong cong viéc cu thé
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4.Pinh hwéng thiét ké:

Thiét ké mot h & vi xtr Iy bao gébm ca viéc thi ét ké té ch uc phan cing va
viét phan mém cho nén ph an ctiing ma ta thiét ké. Viéc xem xét gitra to chirc
phan ciing va chuong trinh phan mém cho mot thiét ké 1a mo t van dé can
phai can nhac. Vi khi to chuc phan cing cang phic tap, cang c6 nhiéu chu:c
nang hd tr ¢ cho yéu cau thiét ké thi ph an mém cang dugc giam bét va d &
dang thuc hién nhung lai day cao gia thanh chi phi cho phan cang, cii ng nhu
chi phi bao tri. Nguoc lai véi mét phan cang tdi thiéu lai yéu cau mé t chuong
trinh phan mém phiic tap hon, hoan thién hon; nhung lai cho phép bao tri hé
th dng d& dang hon ciing nhu viéc phét trién tinh nang caa hé thong tir d6 c6
thé dua ra gi4 canh tranh dugc.

Ttr yBu cau va nhan dinh trén ta c6 nhitng dinh hudng so bo cho thiét ké
nhu sau:

1. Chon bo vi xtr ly.

Tir yéu cau ding VXL 8 bit ta du kién ding cac chip vi d iéu khi én
thudc h 0 MCS-51 cua Intel, ma cy thé & day Ia dung chip 8051 vi nhiing ly
do sau:

+ Tha nhat 8051 thudc ho MCS-51, 1a chip vi diéu khién. Bac diém
cua cé4c chip vi diéu khién ndi chung 1a né duoc tich hop voi day da chac
nang cia mot hé VXL nho, rat thich hop véi nhiing thiét ké hudng diéu
khién. Tuc 14 trong nd bao gém: mach VXL, bd nhé chuong trinh va dix
licu, bo dém, bo tao xung, cac cong vao/ra noi tiép va song song, mach diéu
khién ngat...

+ Tha hai 13, vi diéu khién 8051 cung véi cac ho vi diéu khién khac
noi chung trong nhitng nam gan day duoc phat trién theo cac hudng sau:

f Giam nh¢ dong tiéu thu.
f Tang toc d6 1am viéc hay tan s xung nhip caa CPU

f  Giam diép ap nguon nudi.
f  C6 thé mé rong nhiéu chirc nang trén chip, mé rong cho
c4c thiét ké 1on.
Nhitng dac d iém d6 dan dén dat duoc hai tinh nang quan trong la: giam cong
suat tiéu thy va cho phép diéu khién thoi gian thuc nén vé mat ang dung né
rat thich hop véi céc thiét ké huéng diéu khién.
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+ Tha ba 13, vi diéu khién thuoc ho MCS-51 duoc hd trg mot tap 1énh phong
phl nén cho phép nhiéu kha nang mém déo trong van dé viét chuong trinh
phan mém diéu khién.

+ Cudi cung 13, cac chip thuoc ho MCS-51 hién dugc str dung phd bién va
duoc coi la chuan cdng nghiép cho céc thiét ké kha dung. Mat khac, qua viéc
khao sat thi truong linh kién viéc c6 duoc chip 8051 l1a dé dang nén mo ra kha
nang thiét ké thuc té.

Vi nhitng ly do trén ma viéc | wa chon vi diéu khién 8051 1a mot giai phap
hoan toan pht hop cho thiét ké.

4 .Phwong an thwc hién :

4.1. DUng cap cam bi én thu phat dat ddi dién dé xéac dinh sé vong quay trong

mot khoang thoi gian nhat dinh . Bong co ¢6 gan mo t dia quay c6 mot khe tha

ng trén dia ,mdl khi khe nay quay qua cip cam bién hdng ngoat thu phét s& tao

ra mot dot bién xung trong mot vong quay.

4.2. St dung cam bién phét va dong thoi thu tin hiéu phan xa nguoc tro bang

cach vach mot sé diém trén truc caa dong co .

4.3. Ho vi diéu khién AT89C51 c6 32 dudng xuat nhap dit liéu : PO ,P1, P2, P3
mdl Port 8 bit vi vay ph wong &n dit ra sir dung toan bo 8 bit P*.0 - P* .7 dé
xuat ra LED 7 thanh CA hodc ch i st d yung md | Port 4bit sau d6 gial ma bang
741.S47 Nhu vay sé& phal st dung LCD dé hién thi tbc do dong co .

4.4. Str dung man hinh LCD dé hién thi .

5. Cac bwérc thwce hién :

Sau khi nhan do 4n nhom em da dua ra mot s6 budc sau dé thuc hién cong viéc:

1.Nhap sb vao LCD theo dung trinh tu hang tram hang chuc hang don vi .Po téc d6 cua
cac dong co loai nh ¢ (loai mét chiéu hozc xoay chiéu),co gan canh quat (sé luong cénh
la xac dinh).

2. Thuc hién viéc do toc do thdng qua sb vong quay cua canh quat bang cach sir dung
mach sensor thu phét hong ngoai.

3.Viéc hién thi thuc hién théng qua LCD (do tdc do trong mot khoang thoi

gian phi hop).C6 mot khoang thoi gian dé quan sét gia tri cua téc do.

4.Viéc do dong co ta diéu chinh sao cho toc d6 cua dong co ludn 6n dinh &

mot ngudng nhat dinh .Nghia 1a tbc d6 cua dong co ludn cd mot sai sb trong

giéi han .trong bai nay ching em diéu chinh cho sai sé cia dong co trong

khoang 2%.
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6.M6 phoéng
a.Phan code

// Mo PhongDlg.cpp : implementation file
Il

#include "stdafx.h"

#include "Mo Phong.h"

#include "Mo PhongDlg.h"
#include"math.h"

#include "stdlib.h"

#ifdef DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[]=__FILE_;
#endif

o
/I CAboutDlg dialog used for App About

class CAboutDlg : public CDialog
{
public:

CAboutDIg();

// Dialog Data
IH{{AFX_DATA(CAboutDIg)
enum { IDD = IDD_ABOUTBOX };
II}}AFX_DATA

Il ClassWizard generated virtual function overrides

IH{{AFX_VIRTUAL(CAboutDlIg)

protected:

virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV
support

IIP}AFX_VIRTUAL

/I Implementation
protected:
I{{AFX_MSG(CAboutDIg)
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IFYAFX_MSG
DECLARE_MESSAGE_MAP()

Y

CAboutDIg::CAboutDIg() : CDialog(CAboutDlg::IDD)

{
II{{AFX_DATA_INIT(CAboutDlIg)
II}}YAFX_DATA_INIT

}

void CAboutDIg::DoDataExchange(CDataExchange* pDX)

{
CDialog::DoDataExchange(pDX);
II{{AFX_DATA_MAP(CAboutDIg)
IIPYAFX_DATA_MAP

}

BEGIN_MESSAGE_MAP(CAboutDIg, CDialog)

I{{AFX_MSG_MAP(CAboutDlg)
/I No message handlers
IIP}YAFX_MSG_MAP
END_ MESSAGE_MAP()

TN
/l CMoPhongDlg dialog

CMoPhongDlg::CMoPhongDIg(CWnd* pParent /*=NULL*/)
: CDialog(CMoPhongDlg::1DD, pParent)

{
IH{{AFX_DATA_INIT(CMoPhongDIg)
/I NOTE: the ClassWizard will add member initialization
here //[}}AFX_DATA_INIT
// Note that Loadlcon does not require a subsequent Destroylcon in
Win32
m_hlcon = AfxGetApp()->Loadlcon(IDR_MAINFRAME);
¥
void CMoPhongDIg::DoDataExchange(CDataExchange* pDX)
{

CDialog::DoDataExchange(pDX);
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IHI{{AFX_DATA_MAP(CMoPhongDIg)
DDX_Control(pDX, IDC_LED1, m_ledl);
DDX_Control(pDX, IDC_LED10, m_led10);
DDX_Control(pDX, IDC_LED2, m_led2);
DDX_Control(pDX, IDC_LED3, m_led3);
DDX_Control(pDX, IDC_LED4, m_led4);
DDX_Control(pDX, IDC_LEDS5, m_led5);
DDX_Control(pDX, IDC_LED6, m_led6);
DDX_Control(pDX, IDC_LED7, m_led7);
DDX_Control(pDX, IDC_LEDS8, m_led8);
DDX_Control(pDX, IDC_LED9, m_led9);
II}}AFX_DATA_MAP

¥

BEGIN_MESSAGE_MAP(CMoPhongDlg, CDialog)
IH{{AFX_MSG_MAP(CMoPhongDlIg)
ON_WM_SYSCOMMAND()
ON_WM_PAINT()
ON_WM_QUERYDRAGICON()
ON_BN_CLICKED(IDC_HANGCHUC, OnHangchuc)
ON_BN_CLICKED(IDC_HANGDONVI, OnHangdonvi)
ON_BN_CLICKED(IDC_HANGNGHIN, OnHangnghin)
ON_BN_CLICKED(IDC_HANGTRAM, OnHangtram)
ON_BN_CLICKED(IDC_HANGVAN, OnHangvan)
ON_BN_CLICKED(IDC_PAUSE, OnPause)
ON_BN_CLICKED(IDC_RESET, OnReset)
ON_BN_CLICKED(IDC_REVERSE, OnReverse)
ON_WM_TIMER()
ON_BN_CLICKED(IDC_START, OnStart)
ON_WM_DESTROY/()
ON_BN_CLICKED(IDC_BUTTONZ1, OnButtonl)
IN}YAFX_MSG_MAP

END_MESSAGE_MAP()

T
// CMoPhongDlIg message handlers

BOOL CMoPhongDlIg::OnlnitDialog()
{
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CDialog::OnlinitDialog();
/l Add "About..." menu item to system menu.

/[ IDM_ABOUTBOX must be in the system command range.
ASSERT((IDM_ABOUTBOX & 0xFFF0) == IDM_ABOUTBOX);
ASSERT(IDM_ABOUTBOX < 0xF000);

CMenu* pSysMenu = GetSystemMenu(FALSE);
iIf (pSysMenu = NULL)
{
CString strAboutMenu;
strAboutMenu.LoadString(IDS_ABOUTBOX);
if ('strAboutMenu.IsEmpty())
{
pSysMenu->AppendMenu(MF_SEPARATOR);
pSysMenu->AppendMenu(MF_STRING,
IDM_ABOUTBOX, strAboutMenu);

¥
¥
Il Set the icon for this dialog. The framework does this automatically
/I when the application’'s main window is not a dialog

Setlcon(m_hlcon, TRUE); // Set big icon
Setlcon(m_hlcon, FALSE); /I Set small icon

/[ TODO: Add extra initialization
here m_1=0;
m_2=m_3=m_4=m_5=m_6=m_7=m_8=m_9=m_10=0;
m_led1.SetWindowText("0");
m_led2.SetWindowText("0");
m_led3.SetWindowText("0");
m_led4.SetWindowText("0");
m_led5.SetWindowText("0");
m_led6.SetWindowText("0");
m_led7.SetWindowText("0");
m_led8.SetWindowText("0");
m_led9.SetWindowText("0");
m_led10.SetWindowText(*"0");
m_degree=0;
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temp=TRUE;
t=0;
Il m_vong=0;
return TRUE; // return TRUE unless you set the focus to a control

}
void CMoPhongDIg::OnSysCommand(UINT nID, LPARAM IParam)
{
if (NID & OxFFFO) == IDM_ABOUTBOX)
{
CAboutDlIg dlgAbourt;
digAbout.DoModal();
¥
else
{
CDialog::OnSysCommand(nID, IParam);
¥
¥

/l'1f you add a minimize button to your dialog, you will need the code below

/I to draw the icon. For MFC applications using the document/view model,
/I this is automatically done for you by the framework.

void CMoPhongDIg::OnPaint()
{
if (Islconic())

{
CPaintDC dc(this); // device context for painting

SendMessage(WM_ICONERASEBKGND, (WPARAM)
dc.GetSafeHdc(), 0);

/I Center icon in client rectangle

int cxlcon = GetSystemMetrics(SM_CXICON);
int cylcon = GetSystemMetrics(SM_CYICON);
CRect rect;

GetClientRect(&rect);

int X = (rect. Width() - cxlcon + 1) / 2;

int y = (rect.Height() - cylcon + 1) / 2;
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// Draw the icon
dc.Drawlcon(x, y, m_hlcon);

¥

else

{
CClientDC pDC(this);
OnDraw(&pDC);
CDialog::OnPaint();

}

¥

/] The system calls this to obtain the cursor to display while the user drags

/[ the minimized window.
HCURSOR CMoPhongDlIg::0OnQueryDraglcon()

{

¥

void CMoPhongDlg::0OnHangchuc()

{

if(m_4==9) m_4=0;

else

m_4++;

CString s;

s.Format("%d",m_4);

m_led4.SetWindowText(s);
m_vong=m_1*10000+m_2*1000+m_3*100+m_4*10+m_5;

return (HCURSOR) m_hlcon;

¥

void CMoPhongDlIg::OnHangdonvi()

{

if(m_5==9) m_5=0;

else

m_5++;

CString s;

s.Format("%d",m_5);

m_led5.SetWindowText(s);
m_vong=m_1*10000+m_2*1000+m_3*100+m_4*10+m_5;
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¥

void CMoPhongDlg::OnHangnghin()

{

if(m_2==9) m_2=0;

else

m_2++;

CString s;

s.Format("%d",m_2);

m_led2.SetWindowText(s);
m_vong=m_1*10000+m_2*1000+m_3*100+m_4*10+m_5;

¥

void CMoPhongDlg::OnHangtram()

{

if(m_3==9) m_3=0;

else

m_3++;

CString s;

s.Format("%d",m_3);

m_led3.SetWindowText(s);
m_vong=m_1*10000+m_2*1000+m_3*100+m_4*10+m_5;

¥

void CMoPhongDlg::OnHangvan()
{

else

m_1++;

CString s;

s.Format("%d",m_1);

m_led1.SetWindowText(s);
m_vong=m_1*10000+m_2*1000+m_3*100+m_4*10+m_5;

if(m_1==9) m_1=0;

¥

void CMoPhongDlg::OnPause()

10
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{
KillTimer(1);

}

void CMoPhongDIg::OnReset()

{
m_1=m 2=m_3=m_4=m _5=m_6=m_7=m_8=m_9=m_10=0;
Il thiet lap ve khong
m_led1.SetWindowText("0");
m_led2.SetWindowText("0");
m_led3.SetWindowText("0");
m_led4.SetWindowText("0");
m_led5.SetWindowText("0");
m_led6.SetWindowText("0");
m_led7.SetWindowText("0");
m_led8.SetWindowText("0");
m_led9.SetWindowText("0");
m_led10.SetWindowText(*"0");
KillTimer(1);

}

void CMoPhongDlIg::OnReverse()

{
iIf(temp==TRUE)

temp=FALSE;
else
{
temp=TRUE;

¥

¥

void CMoPhongDIg::OnDraw(CDC *pDC)

{

CRect rectWin;

GetWindowRect(rectWin);

rectWin.top+=32;
CWnd*pWnd=GetDlIgltem(IDC_DISPLAY);
CRect rectD;
pWnd->GetWindowRect(rectD);

int cx,cy;

11
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cx=rectD.CenterPoint().x;

cy=rectD.CenterPoint().y;

cx-=rectWin.left;

cy-=rectWin.top;

CBrush brush(RGB(0,255,0));

CBrush * oldBrush=pDC->SelectObject(&brush);
CPen *pen=new CPen(PS_SOLID,1,RGB(0,0,255));
CPen*oldPen =pDC->SelectObject(pen); pDC-
>Ellipse(cx -50,cy-50,cx+50,cy+50);
CPen*penl=new CPen(PS_SOLID,3,RGB(255,0,0));
CPen*oldPen1 =pDC->SelectObject(penl);

double angle;
angle =m_degree*3*3.14/180;
pDC->MoveTo(cx,cy);
pDC->LineTo(cx+(int)(50*sin(angle)),cy-(int)(50*cos(angle)));
angle+=3.14/3;
pDC->MoveTo(cx,cy);
pDC->LineTo(cx+(int)(50*sin(angle)),cy-(int)(50*cos(angle)));
angle+=3.14/3;
pDC->MoveTo(cx,cy);
pDC->LineTo(cx+(int)(50*sin(angle)),cy-(int)(50*cos(angle)));
angle+=3.14/3;
pDC->MoveTo(cx,cy);
pDC->LineTo(cx+(int)(50*sin(angle)),cy-(int)(50*cos(angle)));
angle+=3.14/3;

pDC->MoveTo(cx,cy);
pDC->LineTo(cx+(int)(50*sin(angle)),cy-(int)(50*cos(angle)));
angle+=3.14/3;
pDC->MoveTo(cx,cy);
pDC->LineTo(cx+(int)(50*sin(angle)),cy-(int)(50*cos(angle)));
pDC->MoveTo(cx,cy);
pDC->LineTo(cx+(int)(50*sin(angle)),cy-(int)(50*cos(angle)));
pDC->SelectObject(oldBrush);
pDC->SelectObject(oldPen);
pDC->SelectObject(oldPenl);

void CMoPhongDIg::OnTimer(UINT nIDEvent)

12
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{
iIf(temp==TRUE)
{
m_degree++;
if(m_degree>=120) m_degree=0;
}
else
{
m_degree--;
iIf(m_degree<=0) m_degree=120;
}
if(m_10<9)
m_10++;
else
{
m_10=0;
if(m_9<9)
m_9++;
else
{
m_9=0;
if(m_8<9)
m_8++;
else
{
m_8=0;
if(m_7<9)
m_7++,;
else
{
m_7=0;
if(m_6<9)
m_6++;
else
MessageBox("Tran
So","Warning",MB_OK);
}

}

13
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t++;

if(t==100)

{
t=0;
CString s6,s7,58,59,510;
s6.Format(*'%d",m_1);
s7.Format(*'%d",m_2);
s8.Format("%d",m_3);
s9.Format(*'%d",m_4);
if(m_5<=2)
s10.Format("%d",m_5+1);
else
if((m_5>2)&&(m_5<5))
s10.Format("%d",m_5-1);
else
if(m_5==5||m_5==7)
s10.Format("%d",m_5b);
else
if((m_5>5)&&m_5<7)
s10.Format("%d",m_5+1);
else
s10.Format("%d",m_5-1);

m_led6.SetWindowText(s6);
m_led7.SetWindowText(s7);
m_led8.SetWindowText(s8);
m_led9.SetWindowText(s9);
m_led10.SetWindowText(s10);

¥
CClientDC pDC(this);
OnDraw(&pDC);
CDialog::OnTimer(nIDEvent);
by
void CMoPhongDIg::OnStart()
{

UpdateData(TRUE);
SetTimer(1,(int)(1000/m_vong),NULL);

14
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}
CScrollBar* CMoPhongDlg::GetScrollBarCtrl(int nBar) const
{
/[ TODO: Add your specialized code here and/or call the base class
return CDialog::GetScrollBarCtrl(nBar);
}
void CMoPhongDIg::OnDestroy()
{
CDialog::OnDestroy();
KillTimer(1);
¥
void CMoPhongDlg::OnButton1()
{
OnOKJ();
¥

b. Phan giao dién

II. Ly Thuyét thwc hién.

1. Co s& ly thuyét. So' d6 khoi

15
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v v |
Khéi nhap Khéi hién Khéi
dir liéu thi (LCD) nguon

A

Y \ 4
I y . Y 1 1 e
— Khoi xir ly —— Khoi mach

> trung tam - aong luc

Khéi Khéi thu Pong co
khuéch dai | phat

16
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So dd nguyeén ly.
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II1.Phdn tich chirc ndng tirng khai.

a .Khéi vi xir ly

b. Khéi hidn thi.

¢.Khéi nhap gia tri toc d9.
d.Khéi do téc do déng co.
e.Khéi déng luc

g.Khdi nguén

h.Khéi dong co

IV.Gidi thiéu linh kién str dung trong mach:
1 - IC khuéch dai LM324
2 - Vi diéu khién 80c52
3 - LCD. ,74HC14,dién tr& quang....
4 - Mbt s linh kién phu khc: thach anh 12 Mhz, sensor thu phat hdng ngoai, tu
33p, tu 10 uF, tro...
5 - Mbto dién mot chiéu DC 12V

V.Mé ta cac modul

1.Khéi vi xir Iy Diéu Khién téc dé dong co:
1. Gidi thiéu:

Muc dich cua diéu khién téc do dong co 1a dua ra tin hiéu biéu dién toc do
yBu cau, va di éu khién dong co theo téc do ddy. Bo diéu khién cd thé co
hoac khong th at su do téc do d6 ng co. Néu co thi goi 1a diéu khién t ¢ do
c6 phan hoi hoic diéu khién téc do vong kin, néu khong thi goi la diéu khién
t 6¢ do vong mo. Piéu khién téc do c6 phan hoi tot hon nhung phic tap hon.
Dong co o rat nhiéu kiéu, va dau ra caa bo diéu khién téc do cua dong co voi
cac d ang khac nhau la khac nhau.

2. Ly thuyét diéu khién téc do dong co mot chiéu:

Téc d6 ct a dong co mot chiéu ti 1¢ truc ti ép vai ngud n cap, vi vay néu
ta giam dién &p cung cap tir 12V xuong 6V, dong co sé chay vai toc do
bang mot nira trude do.



[DE CUONG CHUONG TRINH DAI HOC]

Bo d iéu khién téc do dong co lam viéc trén nguyén ly bién doi d ién ap trung
binh cap cho do ng co. Co thé don gian chi bang cach d iéu chinh dién ap cung
cap, nhung nhu thé s& khong hiéu qua. Céch tét hon 1a tit ngudn cip cho
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[DE CUONG CHUONG TRINH DAI HOC]

Do lwong va tw dong diéu khién

dong co that nhanh. Néu dong tac tat nay da nhanh thi dong co khong kip
nhan ra sy thay d6i d6 ma chi nhan ra dugc hi éu wng trung binh thdi. Khi
bat, ngudn cd gia tri 12V: khi tit, ngudn co gié tr i OV. Néu ta tit ngudn voi
mot lugng thoi gian b ang véi khi né duoc bat thi dong co s& nhan duoc gia
tri trung binh la 6V, va sé chay cham di theo ti 1€ do.

Chuyén mach dé bat tat ngudn nay goi 1a on-off switching, duoc ché tao
bang MOSFET.

Ta dung vi xtr ly 8051.

Nhitng tinh chat dic trung cua ho vi diéu khién MCS-51:

* Pon vi xtr Iy trung tm (CPU) 8 bit d& duoc tdi uvu hoa dé dap tng céac
chtrc nang diéu khién .
* Khbi 1dgic (ALU) xur ly theo bit nén thuan tién cho céac phép toan logic
Boolean.

* B0 tao dao dong giir nhip duoc tich hop bén trong véi tan sé6 12MHz.

* Giao dién ndi tiép c6 kha nang hoat dong song song, dong bd.

* Cac cong vao/ra hai huéng va tirng duong dan cé thé dugc dinh dia chi
mot cach tach biét.

* C6 nam hay sau ngudn ngat véi hai mic wu tién .

* Hai hoic ba bo dém dinh thai 16 bit.

* Bus va khéi dinh thoi twong thich véi cac khéi ngoai vi cia bo vi xir ly
8085/8088.

* Dung leong caa b nhé chwong trinh (ROM) bén ngoai cd thé 18n téi 64
Kbyte.

* Dung lwgng caa bd nhé dit liéu (RAM) bén ngoai cd thé Ién tsi 64
Kbyte.

* Dung luong ciia bo nhé ROM bén trong c6 thé 1&n dén 8 kbyte.

* Dung luong bd nhd RAM bén trong c6 thé dat dén 256 byte.

* Tap lénh phong phu.

2.1. Céu tric chung :
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HO tro 6n tap

[DE CUONG CHUONG TRINH DAI HOC]

Do lwong va tw dong diéu khién

2.1.1. So d6 khoi :

S o dd khéi tong quat ciia mot vi diéu khién 8051 co thé dugc mé ta nhu

Sau.

Ngudn ngit ngoai DPém su kién.
|
4’.; | 4Kbyte T
], [ | ] v
= trong. | Cchuong RAM / dinh
trinh trong thoi
4 trong.
ST PR U S | R
Khbi Port Port| | Port | | Port | | Giao
d.khién 0 1 2 3 dién
quan ly nol
B6 tao dao Bus. tiep.
dong N
XTAL 1.2 v Céng /O Ceng  Cdngl/O  Céng 1/O
|[PSEN/ALE  Bchi 1/0 Dchicao  Céc chiic




[DE CUONG CHUONG TRINH DAI HOC]

thip 8 bit Ditliégu8  nang dic bist



[DE CUONG CHUONG TRINH DAI HOC]

Do lwong va tw dong diéu khién

Chuc nang cua tirng khoi
* Khéi xu ly trung tm CPU:

Phan chinh caa b vi xu Iy la khdi xu ly trung tam
(CPU=Central Processing Unit ), khoi nay cO chira cac thanh phan
chinh :

+Thanh ghi tich luy (ky hiéu la A);
+Thanh ghi tich luy phu (ky hiéu la B ) thuong dugc dung
cho phép nhan va phép chia ;
+Khbi logic s6 hoc (ALU=Arithmetic Logical Unit) ;
+T1r trang thai chuong trinh (PSW= Program Status Word
); +Bdn bing thanh ghi .
+Con tré ngan x ép (SP=Stack Point) ciing nhu con tro di
liéu dé dinh dia chi cho bd nhé dit liéu ¢ bén ngoai:

Ngoai ra, khéi xu ly trung tam con chua:

-Thanh ghi dém chuong trinh (PC= Progam Counter );

-Bo giai méa lénh;

-Bo diéu khién thoi gian va logic;

Sau khi dugc Reset, CPU b 4t dau lam viéc tai dja chi 0000h, I dia
chi dau duogc ghi trong thanh ghi chia ch wong trinh (PC) va sau do,
thanh ghi nay sé tang Ién 1 don vi va chi dén céc Iénh ti¢p theo cua
chuong trinh.

*Bo tao dao dong:
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[DE CUONG CHUONG TRINH DAI HOC]

Do lwong va tw dong diéu khién

Khé i xir ly trung tdm nha n truc tiép xung nhip tir bo tao dao
dong duo c lap thém vao, linh kién phu tro c6 thé la mot khung dao
dong lam bang tu gom hoac th ach anh. Ngoai ra, con c6 thé dua mot
tin hiéu git nhip tr bén ngoai vao.

*Khéi diéu khién ngat:

Chuo ng trinh dang chay c6 thé cho ding lai nhé mot khé i logic
ng at ¢ bén trong. Cac nguo n ng at co thé la: cac bién c¢6 ¢ bén ngoai,
su tran bo dem/bo dinh thoi hay c6 th € la giao dién n 6i ti ép. Tat ca
cac ng at deu cd thé duoc thiét 1ap ché do lam viéc thdng qua hai
thanh ghi IE (Interrupt Enable) va IP (Interrupt Priority).

*Khéi diéu khién va quan ly Bus :

Cac kh 6i trong vi diéu khién lién lac vai nhau thdng qua hé thong

Bus noi bo duoc diéu khién bai khoi diéu khién quan Iy Bus.
*Cac bo dém/dinh thoi:

Vi di éu khién 8051 c6 chta hai b ¢ dém ti én 16 bit c6 thé hoat
dong nh u la bo dinh thoi hay bd dem su kién bén ngoai hoac nhu bo
phat toc d6 Baud dung cho giao dién noi tiép. Trang thai tran bo dém
cé thé duoc kiém tra truc tiép hoiac dugc xoa di bang mot ngat.

*C4c cong vao/ra:

Vi diéu khién 8051 c6 bén cong vao/ra (PO .. P3), mdi cong chira
8 bit, doc 1ap vai nhau. Cac cong nay cé thé duoc st dung cho nhiing
muc dich diéu khiéen rat da dang. Ngoai chirc nang chung, mét s6 cong
con dam nhan thém mot so chuc nang dac biét khéc.

*Giao dién ndi tiép:

Giao dién ndi tiép co chira mot bo truyén va mo t bé nhan khong
dong bo lam viéc doc lap véi nhau. Bang cach dau noi cac bo @éém
thich h op, ta co thé hinh thanh mot ¢6 ng noi tieép RS -232 don gian.
Toc do truyén qua cong noi tiep cé thé dat duoc trong mot vung rong
phu thuoéc vao mot bo dinh thoi va tan s6 dao dong riéng cua thach
anh.

*Bo nhd chuong trinh:

B6 nhd chuong trinh thuong la b nhé ROM (Read Only
Memory), bo nhé chuong trinh duogc sir dung dé cat gitr chuong trinh
diéu khién hoat dong cua vi diéu khién.

*Bo nhé s6 lisu:
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[DE CUONG CHUONG TRINH DAI HOC]

Do lwong va tw dong diéu khién

B6 nhd s6 liéu th wong 1a bo nhé RAM (Ramdom Acces
Memory), b 6 nh & so li éu dung dé cat gitr cac thong tin tam thoi
trong qué trinh vi diéu khién lam viéc.

2.1.2. Sw sip xép chan ra caa vi diéu khién 8051:

Phan 16n cac bo vi diéu khién 8051 dugc dong vao vo theo kiéu hai
hang DIL(Dual In Line) vai tong s6 1a 40 chan ra, mot sé it con lai
dugc dong vo theo kiéu hinh vudng PLCC (Plastic Leaded Chip
Carrier) v 6i 44 chan va loai nay thuong dugc dung cho nhitng hé
thng can thiét phai tiét kiem dién tich.

P10

P11

(RxD)
(TxD)
(]INTO)
(]INT2)
(T0)
(1)
(IWR)

P12
P13
P14
P15
P16
P17
RST
P30
P31
P32
P33
P34
P35
P3.6

(RD) P37
XTAL2
XTAL2

GND

EERinininininininininininininininininin

8051

VCC +5V
POO (A/D 0)
PO1 (AID 1)
P02 (AID 2)
PO3 (AID 3)
PO4 (D &)
PO5 (AID 5)
P06 (AID 6)
PO7 (AID 7)
[EA

ALE

IPSEN

P27 (A15)
P26 (Ald)
P25 (A13)
P24 (A12)
P23 (Al1)
P22 (A10)
P21 (A9)

OO0 OO0 OO0 OO

P20 (A8)

Hinh 2.2: So do chan cua vi mach 8051 DIL.

Bdng 2.1: Chac nang cac chan cia vi diéu khién 8051,

Ky hiéu Chirc niang
1-->8 P1.0-->P1.7 | Cong gia hai hudng P1, c6 thé tu do st dung
9 Reset L6i vao Reset, khi hoat dong & mirc High(1)
10-->17 P3.0-->P3.7 Cong gia hai hudng P3, sap xép tat ca cac

duong dan voi chirc nang dic biét
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[DE CUONG CHUONG TRINH DAI HOC]

Do lwong va tw dong diéu khién

18 XTAL2 Lbi ra cua bo dao dong thach anh bén trong

19 XTAL1 Loi vao cua bo dao dong thach anh bén
trong

20 Vss Noi mat (0V)

21-->28 P2.0-->P2.7 Cong gia hai hudng P2, chic nang dac biét
la cac duong dan dia chi A8..A15

29 |IPSEN Progam Strobe Enable, xuat ra cac xung doc
dung cho b6 nhé chuong trinh bén ngoai

30 ALE Address Latch Enable, xuat ra cac xung diéu
khién dé luu trir trung gian cac dia chi

31 |EA External Access, khi dugc noi vai mat la dé
lam viéc vai ROM ngoai vi

32-->39 P1.0-->P1.7 Cong hai huéng cuc mang ho PO hay Bus dir
liéu hai hudng dung cho ROM, RAM va
thiét bi ngoai vi dong thoi ciing chuyén giao
8 bit dia chi thap

40 Vdd Ngudn nudi duong ( +5V )

Céc chan ra cua bg vi diéu khién 8051 gom co:

*EA: Pong vai trd quy ét dinh xem vi diéu khién 1am vi éc véi chuong
trinh bén trong hay bén ngoai. Véi loai 8051 khdng c6 ROM trong thi chan
nay phai dugc ndi voi mat. Loai théng thuong cé thé lam viéc tuy theo céch
lya chon gitra ROM trong hay ROM ngoai, khi dang & ché do lam viéc vai b
nhd ROM trong, loai c6 chra bo nhé ROM c6 thé truy nhap tu dong I1&n bo
nhé chuong trinh bén ngoai.

*Reset: Trang thai Reset duoc thiét 1ap bang cach giit tin hiéu Reset & mic
cao trong thoi gian it nhat 1a 2 chu ky may.

*ALE: Tin hiéu chét 8 bit dia chi thdp trong suét qua tring truy nhap b
nhé mé rong. Thong thuong tin hiéu ALE duoc phét ra véi tan sé bang 1/6
tan s6 dao dong thach anh va c6 thé sir dung véi myc dich dinh thoi gian hoic
xung nhip dong ho ngoai. Tuy nhién, tin hiéu ALE sé bi bé qua trong moi qua
trinh truy nhap bo nhé dix liéu ngoai.

*PSEN: Tin hiéu doc bo nhé chuong trinh ngoai, khi vi diéu khién truy
nhap bo nhé chuong trinh noi thi PSEN duoc dat ¢ muc cao.
*XTALL, XTAL2: M 6t bo tao tin hiéu gi it nh ip v ¢i t an s 6 dugc xac dinh
boi bo cong huong thach anh duoc Iap thém vao, tan sé nay xéc dinh toc do
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[DE CUONG CHUONG TRINH DAI HOC]

Do lwong va tw dong diéu khién

lam cu a bo vi di éu khién. Théng thuong céc 1énh duoc thuc hién bing 1/12
tan sé dao dong cua thach anh.

Cac bo dém cb thé 1am viéc trong nhiéu ché do khac nhau. Khi hoat dong
nhu 1a bo dinh thoi, cac bo d&ém nh an dugc cac xung tir mot bo chia truéc &
bén trong, bo nay chia tan sé riéng cua b cong huong thach anh cho 12 .

Thay cho mot bo dinh thoi 16 bit, mot bo dinh thoi 8 bit ¢ thé duoc tao ra
bang viéc nap tu dong sau khi cip ngudn, cac xung dan tir bén ngoai vao qua
TO va T1 ciing c6 thé dugc dém, cac xung ndy cd tan sé cuc dai bang 1/24 gia
tri tan sb cua bo cong huang thach anh.

*P0..P3: Cac cong vao/ra.

Cong P3 ciing dam nhan mét sé chac nang dac biét caa bo vi diéu khién :

Chéan Ky hiéu Chirc nang
P3.0 RxD Nhan dit liéu vao bd nhé qua cong ndi tiép
P3.1 TXD Truyén dit liéu vao bo nhé qua cong ndi tiép
P3.2 INTO Ngét ngoai 0
P3.3 INT1 Ngat ngoai 1
P3.4 TO L6i vao cua Timer 0
P3.5 T1 L6i vao cua Timer 1
P3.6 IWR Viét vao bo nhg
P3.7 |IRD Doc bd nho

2.2 To chiic b nher:
2.2.1. Céu truc chung caa b nhé:

Tat ca céc vi d iéu khién thuoc ho MCS-51 déu phan chia b nhé thanh hai
vung dia chi cho b nh & d @ liéu va bd nhé chuong trinh. Sy phéan chia logic
gitta bo nh & d @ li éu va bé nhé chuong trinh cho phép truy nhap bo nhé dir
lieu bang 8 bit dia chi gilp cho viéc luu trir va thao tac dir lié u nhanh
hon.Tuy nhién, ching ta c6 thé st dung dia chi bo nhé dit liéu 16 bit théng
qua thanh ghi DPTR.

B4 nhé chuo ng trinh la loai bd nhé chi cho phep doc, khéng cho phép ghi.
Mot s6 vi d iéu khién duoc tich hop san bo nhé ch wong trinh bén trong voi
dung luong khoang 4kbyte hay 8 kbyte, sb con lai phai st dung bd chuong
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[DE CUONG CHUONG TRINH DAI HOC]

Do lwong va tw dong diéu khién

trinh m& rong ma qua trinh truy nhap duoc thuc hién thdng qua sy diéu khién
bang tin hiéu PSEN (Progam Strobe Enable).

Tuy nhién, vi di éu khién 8051 cho phép ta st du ng dén 64kbyte bo nhé
chuong trinh bang cach st dung ca bd nhé chuong trinh bén trong va bén
ngoai.

B6 nhd s liéu chiém giir ving dia chi phan chia caa bd nhé ch wong trinh.
Dung luo ng cu a b 6 nhé dit liéu c6 thé ma rong 1én téi 64 kbyte. Trong qué
trinh truy nhap bd nhé s 6 lidu, CPU phat ra cé4c tin hiéu doc va tin hiéu viét
s6 liéu thdng qua cac chan RD va WR.

Bé nhé Churong trinh Bo nho SO ligu

FFFFH Bo Bo

nhé mé nho
rong FFH mo
rong

Pt

IEA=0 [EA=1
Bo nho Bo nhé
ngoai trong
— ¢ ¢
T 0000H O0H ‘
|PSEN IWR |RD

Hinh 2.3: C4u tric bg nhé ciia ho MCS-51.

Chung ta cd thé két hop bd nhé chuong trinh mé rong véi bo nhé s6 liu mo
rong bang cach cho hai tin hiéu RD va PSEN qua mé t cong logic AND, 16i ra
cua cong AND nay s€ tao tin hiéu doc cho b nhé ma rong.
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[DE CUONG CHUONG TRINH DAI HOC]

Do lwong va tw dong diéu khién

2.2.2. Bo nhé chwong trinh:

Sau khi Reset, CPU bit dau thuc hién chuong trinh tir dia chi 0000H.
Vung dau caa bo nh & chuong trinh 12 ving chira cac vector ngat, md i ngat
duo ¢ phan chia mo t viing dia ch i ¢é dinh trong trong b nhd chuong trinh.
Khi xuét hién ngat, CPU s& nhay t&i dia ch i nay, day ciing | dia chi dau cua
chuong trinh con phuc vu ngat. Cac vector ngét cach nhau 8 byte, vi vay néu
chuong trinh con phuc vu ngit qua dai (>8 byte) thi tai vector ngit ta phai dit
mot | énh nhay khéng diéu kién toi viing dia chi khéc chira chuong trinh con
phuc vu ngit.

2.2.3. Bd nhé sé liéu:

Phia bén phai ci a Hinh 2.3 biéu di én khong gian bg nhé dit li éu cua
MCS-51. Chdng ta c6 thé sir d ung téi 64 Kbyte bd nhé so liéu ngoai vi. Bo
rong bus dia chi caa bo nh & s 6 liéu ngo@i co th@ la 8 bit hoac 16 bi(. Bus dia
ch i rong 8 bit th wong dugc s & dung de lién ket véi mot hoac nhiéu duong
vao ra khac dé diph dia chi cho RAM theo trang. Trong trud ng hop bus di a
chi rong 16 bit, cong P2 s& phat ra 8 bit dia ch i cao con cong P1 s& phat ra 8
bit dia chi th ap. Bang cach nay, ta cd thé truy nhap truc tiép 1én bé nho dir
liéu ngoai vai @6 lon toi da la 64 Kbyte.

B6 nhé sé liéu trong dugce chia ra 1am 3 ving:
+128 byte cao.
+128 byte thap.
+Vung danh cho céc thanh ghi chirc nang dac biét (SFR).

Dia chi ct a b nhé sé liéu trong ludn 13 8 bit, va c6 thé quan ly duoc 256
byte bd nhé.

Tuy nhién, trén thuc t é cach dinh dia chi cua bo nhé RAM trong c6 thé
quan ly tai 384 byte.

Bdin db bd nhé trén chip:
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[BE CUONG CHUONG TRINH DAI HOC]

Do lwong va tw dgng diéu khién

7F FF
FO|F7 |F6|F5|F4|F3 |F2[F1| FO| B
RAM da dung
EOE7 E E|E4|E3|E2|/E| EO|ACC
6| 5 1
ﬂ@toquﬂmf DO| PSW
30 B8 - |-|-|(B|B|B|B| B8 IP
C|B|A|9
2F\7 |7\ 7|7 |77 |7 78
FIED|C|B|A|9
2E\7 |76|75[74|7 (72| 7| 70 BO |B7|B |B|B4|B3|B2|B| BO| P.3
7 3 1 6|5 1
2|6/6|6(6/|6/|6|6 68
D(F [E|D|C|B|A|9
2|6 |66/6564/662| 6| 60| |A8|AF A|A A |A| A8 IE
C\|7 3 1 C|B|A|9
2|5(5|5(5|5|5|5 58
B|F |E D |C|B||A|9
2|5 |56/5554|5(52| 5| 50| ||[AO|A7 A |A|A|A |A2/A| A0 P2
A7 3 1 65| 4| 3 1
294 |44 14|4|4 4 48
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[DE CUONG CHUONG TRINH DAI HOC]

Do lwong va tw dgng diéu khién

FIEDICIB|ADY
28|/4 146|45144| 4 42| 4 40 99 | Khéng dugc dia chi hod bit ||SBUF
7 3 1
27131313 /33|3|3]| 38 98 |19F |9 |9 9C|9B|9A 99| 98| SCO
FIEDICIB|ADY E D N
26(3 [36/3534(3|(32| 3| 30
7 3 1
25(21212122|2|2| 28 90 |97 (96(95(94(93|92 (91| 90| P1
FIE|D|C|B| A9
242 1262524/ 2 22| 2| 20
7 3 1
23(1/1|1/1(21/1/12/ 18 8D | Khong duoc dia chi hoa bit | TH1
FIE|D|C|B| A9
22|11 11615114/ 112/ 1| 10 8C | Khéng dugc dia chi hoa bit | THO
7 3 1
21(0 (0|0 /0/0| 0|0 08 8B | Khéng duoc dia chi hoa bit | TL1
FIE|D|C|B| A9
20(0 |06/0504(0|(02| 0 00 8A | Khéng duoc dia chi hoa bit | TLO
7 3 1
1F Bank 3 89 | Khong duoc dia chi hoa bit | TMO
D
18 88 |8F |8 |8 (8C|8B|8A[B9| 88| TCO
E|D N
17 Bank 2 87 | Khdng duoc dia chi hod bit || PCO
N
10
OF Bank 1 83 | Khong duoc dia chi hoa bit | DPH
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[DE CUONG CHUONG TRINH DAI HOC]

Do lwong va tw dong diéu khién

08 82 Khoéng duoc dia chi hoa bit | DPL
07 Bank thanh ghi 0 81 Khoéng duoc dia chi hoa bit | SP
00| (Mac dinh cho RO -R7) 88 | | 80| PO

2.2.4. Thanh ghi ghi chic nang dac biét (SFR= Special Function
Registers):

Vi d iéu khién 8051 1a mét bo vi diéu khién da ning véi nhiéu ché
d6 hoat dong khac nhau dugc thiét 1ap théng qua cac thanh ghi chuc
nang dac biét SFRs.

Céc thanh ghi chirc niang dac biét cua vi diéu khién 8051 gom co:

+P0, P1, P2, P3: Céac cong vao ra, mdi bit tng véi 1 chan cua vi
diéu khién. Cac chan nay hoat dong & mic logic am.

+SP (Stack Pointer): Bay la con tré ngan xép cua vi diéu khién.
Thanh ghi nay cho biét dia chi truy nhap tiép theo trong bo nhé RAM.

+DPH, DPL (Data Pointer High, Data Pointer Low): Tao thanh 1
cap thanh ghi con tré dir ligu DPTR 16 bit.

+PCON (Power Control): Thanh ghi nay dugc sa dung dé diéu
khién cbng suat caa vi diéu khién. Ngoai ra bit PCON.7 con cho phép
su dung dé tang gap doi téc do baud khi truyén qua cong néi tiép.
+TCON (Timer Control): Thiét lap cau hinh lam viéc cho bo
Timer/Counter.

+TMOD (Timer Mode): Xac dinh ché do 1am viéc cho ting bo
Timer/Counter.

+TLO/THO (Timer O Low/High): Cap thanh ghi twong ung voi
TimerO.

+TL1/TH1 (Timer 1 Low/High): Cap thanh ghi twong ung vai
Timerl.

+SCON (Serial Control): Thiét Iap cau hinh cho cong néi tiép.
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+SBUF (Serial Buffer): Bo dém khi truyén hoic nhan dir liéu qua
cong ndi tiép.

+IE (Interrupt Enable): Cho phép ngit hodc cAm ngat.

+IP (Interrupt Priority): Thiét 1ap muc uvu tién cho cac ngat.

+PSW (Program Status Word ): Thanh ghi tir trang thai chuong trinh
leu tr &t mot s 6 bit quan trong dugc dat hoic xoa bai cac | énh cua
8051: ¢ nhé, co nh ¢ ph u, co tran va co chan Ié. Ngoai ra, 2 bit RSO
va RS1 trong PSW con cho phép chon bing thanh ghi dé lam viéc
trong bé nhé RAM trong.

+ACC (Accumulator): Thanh ghi tich luy, day la mét trong nhirng
thanh ghi dugc st d ung nhiéu nhét trong vi diéu khién 8051. Thanh
ghi nay cé ky hiéu la A.
+B (B Register): Thanh ghi B dugc sir dung khi thuc hién cac phép
toan nhan, chia va ciing c6 thé duoc ding nhu thanh ghi phu hay
thanh ghi luu trir s6 liéu tam thoi.

Cac thanh ghi chtic niang dic biét s& c6 thé dug ¢ nhan mo t trang théi
nao d6 cb dinh mdi khi vi diéu khi én Reset (tuy thuoc vao mdi thanh
ghi). Sau day la bang trang thai cuaa cac thanh ghi ngay sau khi Reset:

Bdng 2.2: Trgng thai khi reset cua cac thanh ghi.

Register | Reset to Register | Reset to Register |Reset to
A 00H P2 FFH SCON |00H
B 00H P3 FFH TCON |00H
DPTR 00H PCON 0.....B TMOD [00H
IE 0..00000B 0...0000B | THO O0H
IP ...00000B | PSW 00H TH1 00H
PO FFH SP 07H TLO O0H
P1 FFH SBUF .H TH1 00H

2.Khéi hién thi
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N &i ghép LCD véi vi xtr ly 8051: LCD gém c6 hai hang hang don v i, hang ch
uc, hang tram. Hang dau 1a gié tr i nhap vao dé dong ¢ o chay, hang tht hai 12 gia
tri m & thuc cha t dong co chay va d@ woc hién t hi trén LC D.

L

‘mmm

!

1. Hoatdong cua LCD:

Trong nhit ng nam g an day, ma n hinh tin h thé long LCD (Liquid Crystal
Display) n gay cang duoc sir d u ng rong r di va dang dan thay thé cac dén
LED (7 thanh va nhiéu th anh). D6 | & do cac n guyén nha n sau: -Man hinh
LCD cé giathanh h a

-Kha ning hién thi s6, ky tu va d6 hoa tét h on nhiéu so véi @ én LED

(dén LED chi h ién thi du gc s6 va m ot s6 ky t u).

-Str dung thém maét bo diéu khién 1am tuo i LCD va nhu vay giai phong CPU
kho i céng viéc nay. Con doi v & i dén LE D ludn can CPU (hoi ¢ bang ca ch
nao do) dé du y tri vieec hién thi dit liéu.

-Dé dang lap trinh ¢ &c ky tu va do hoa.

2. M0 ta chéan cu a LCD:

LCD gidi thiéu ¢ day c6 14 chan. Chirc nang cua cac chan du oc trinh
bay trong ban g nhu sau:

Chén | Ky hiéu | 1/0 MO ta

1 VSS | - |Pat

2 VCC | - [Duong nguon +5V

3 VEE | - |Nguon d iéu khién tuong phan

4 RS | | RS =0 chon thanh ghi Iénh
RS =1 chon thanh ghi dix lié u

5 R/W | | R/W =1doc dir liéu
R/W = 0 ghi

6 E 1/0 | Cho phé p

7 DBO |I1/O | Busdi liéu 8 bits

8 DB1 [1/O | Bus dix liéu 8 bits

9 DB2 |[1/O | Bus dir liéu 8 bits
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10 | DB3 [I1/O | Busdi liéu 8 bits
11| DB4 [1/O | Busdu liéu 8 bits
12 | DB5 [1/O | Busdu liéu 8 bits
13| DB6 [1/O | Busdu liéu 8 bits
14 | DB7 [1/O | Busdi liéu 8 bits

3. RS (Register Select) - chon thanh ghi:

C6 hai thanh ghi rat quan tro ng bén trong LCD. Chan RS dugc dung dé ch
on cac thanh ghi ndy. Néu RS = 0 thi thanh ghi m4 Iénh dugc chon, cho
phép ngud i ding giri md t 1 énh chang han nhu xo4 man hinh, dua con tro
vé dau dong v.v...Néu RS = 1 thi thanh ghi di liéu duoc chon va cho phép
ngudi ding gui dix liéu can hién thi 1én LCD.

4. R/W (Read/Write) — chan doc/ghi:

Chan vao doc/ghi cho phép nguoi dung doc/ghi théng tin tu/lén LCD. R/W =
0 thi doc, R/W =1 thi ghi.
5. E (Enable) — chan cho pheép:

Chan E duoc LCD st dung dé chét thong tin hién cd trén chan dit liéu. Khi
dit liéu dug ¢ cip dén chan d @ liéu thi mot xung mac Cao -xudng-thap duoc
ap dén chan E dé LCD chét di lidu trén chan di liéu. Xung nay phai rong toi
thiéu 450ns.

6.D0 - D7:
Pay la 8 chan dit liéu 8 bits, duoc dung dé gui théng tin 1én LCD hoic doc
noi dung caa cac thanh ghi trong LCD.
Dé hién thi chir cai va con s6, ma ASCII caa cac chir céi tir A dén Z, a dén z,
va c4c con sb tu 0 — 9 duogc giri dén cac chan nay khi RS =1,
Ciing c6 cac ma lénh duoc gui dén LCD dé xo4 man hinh hoac dua con tro vé
dau dong hoic nhap nhay con tro.
Ciing c6 thé str dung RS = 0 dé kiém tra bit co ban xem LCD d4 sén sang
nhan théng tin chua. Khi R/W =1 va RS = 0 thi co ban D7 thuc hién cac
chtc nang nhu sau: Néu D7 = 1 (co ban bang 1) ¢6 nghia LCD dang ban cac
cdng viéc bén trong va s& khong nhan bat ky théng tin méi nao, con néu D7 =
0 thi LCD san sang nhan théng tin mai. Trong moi truong hop can kiém tra
co ban trudc khi ghi bat ky dir liéu nao Ién LCD.
-LCD ghép ndi véi cac cong pl.0.....p1.7 cong pl 1a cong di lidu dung dé
chuyéndix liuva chénh léch gia tri , 3chan EN ,RW,RS duoc ndi véi cac
chan cua vi xir Iy ¢6 nhiém vu nhu da n6i o trén ,chan th 15,16 lap cho dén
LCD (¢ day ta khong dung )
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3 .Phin do dong co’ (Khdi sensor)
Vé phan nay thi gom c6 nhiing bo phan sau:
+ B thu phét hong ngoai 1am nhiém vu thu nhan tc d6 dong co bang Diode thu
phat quang dé dém sb vong quay cia dong co qua mot dia chan quang gan vao
tryc cua moto
+ B6 so sanh ngudng LM324 1am nhiém vu chuyén tin hiéu tir bo thu phéat hong ngoai
thanh tin hiéu TTL twong tng dua vao chan P1.0 cua vi diéu khién.LM 324 c6 nhiém
vu khuyéch dai thuat toan
74HC14 trigosmith hoat dong theo suwon tranh cac hoat dong dao dong trén duong
truyen

JP1s

R2s
UiAsA Y U2AsA
<

5V ) ~
+ K 1 1 2 p33.
IT + “ <
C 10k 7= > w P s
LM324 74HC14 Ny TLP621
128 = L I r3s N .
r —

CON3

[ ]
(S
\”—
|}
I
I
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Nguyén Iy ho at dong cia mach: Viéc do téc d6 ¢ na dong co dua vao qué
trinh dém xung cuaa vi xir li thdng qua cac xung caa bo sensor thu phét ( tng
véi md i vong quay cua dong co sensor s& phat 1 xung dua vé bo dém cua vi
xu 1i) .

Théng qua chuong trinh dugc 1ap trinh sin trong vi x ¢ |i ,mach dém s& tinh toan
sb li éu do dugc va cho hién thi két qua. V&i kha nang lap trinh duoc vi xt Ii cho
phép tu dong chon thang do ( cd thé thay doi khoang th &i gian trong phép do t ur
d6 thay ddi thang do theo gidy hay phut ...) . Ngoai ra , vi xu Ii con cho phép
phét trién thém céc tinh niang ca a mach nhu diéu khién t6 ¢ d6 cua dong co khi
can thi ét, luu giir cac két qua cua cac phép d o trudc d6 ma ro ng kha nang tng
dung trong nhiéu linh vic caa mach ( do tan s6 , do chu ki... ) . Nho sir dung
xung dong bo caa thach anh c6 do chinh xac va 6n dinh cao nén

vi xt Ii cho phép loai bo sai s6 cua hé théng do su “ cham ” cua thoi diém
“mo” va “dong” cac xung cua tin hiéu di vao mach tinh toan.

4.Phan dong lwc
ma ch cau H ¢ nhié m vu diéu khién téc do dong co, thay d6i dién 4p dau vao dan
den thay doi thay doi toc do cua dong co

Nguyén ly hoat dong caa mach cau H:

ov
R_IRF4

10K 4 - 10K

Rh4 tD4 3

N N

t R_IRF2

tD2

Rh2 IRF9540 | IRF9540 Rh1

1R R_IRF1
10K 10K

24V
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Ma ch cau H dugc mé ta trong hinh dudi d &y. Pong co dug ¢ nd i voi céc cuc

am va dwong ca a ngudn. Chi y 1a chi mét MOSFET & mdi bén cua dong co
duoc bat 18n tai mot thoi diém néu khdng né s& ngan mach va chay.

UL ! R
2 2
st =
Qi armature &

Dé dong ¢ o chay theo chiéu thuan, Q4 duoc bat, Q1 ¢6 tin hiéu diéu ché
do rong xung PWM. Dong dién duoc chi ra trong hinh dudi day.

bl

y |
Ql'ﬂ‘—} ? Q \f;‘,L
-
1% W Q
=t Rt

Q4 duoc gitr sao cho khi tin hieu PWM mat di, dong dién tiép tuc chay
quanh vong cudi quan di 6t bén trong cua Q3.
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Vi

Lo,
LAy
A Ly

k
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Q1 1
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r ]
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Q4
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lie

Dé dong co chay theo chiéu nguoc, Q3 dugc bat 18n, Q2 ¢6 tin hiéu PWM:

Vi

B
Loas iy
A Ly

}

Q1 I,

=

r

L

Q4

b

| I:-AE}
_@m\)_

lie

Q3 duoc gitt sao cho khi tin hiéu PWM mat di, dong dién tiép tuc chay trong
vong cudi cua diét trong Q4:

Qs

s |

!
oY
™

T

Q4 _‘E :,

T

Dé phuc hdi, vi du nhu khi dong co dang quay theo chiéu nghich, d6 ng co
(bay gio dang hoat d6 ng nhu mot may phat) cho dong d ién chay qua ph

an ung, qua didt caa Q2, qua ngudn (va do d6 nap cho nd) va quay lai qua
diot ciia Q3:
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o I erEj} & ,\:h

I

R1 R10

1 2 =Tl R11 P0.0
3 E IR12 [POT
3 QO IR13 P02
5 Qo 14_pu3
6 OO 15 PUZ
7 20O 16__Ipus 4
8 QO R17 PUG
9 Ouo 'ib P0.7
RESISTOR SIP 9 R
R

Khoi nay tuong ddi don gian nd chi gom c6 cac nit bam hang don vi hang chyc hang tram
hang nghin va hang van ,nit reset ,pause , dao chi éu va nt start.né duoc ndi théng qua cac
dién tré R1 vao cac chan p0.0 dén p0.7 ta nhap cac s6 vao nut bam dit liéu.

6.Khdéi dong co': H

Hoat dong cua do ng co dugc xac dinh mdi khi ¢ sy thay ddl tin hi éu xung
nhan duoc khi cd chim sang t ir ca m bién phat quang chiéu qua khe dat trén
canh dong co xuéng ca m bi én thu quang .Tin hiéu thu dugc tir bo cam bi én
hong ngoal ¢d tinh chat tu an hoan do dong co hoat dong theo chu ki .Chinh vi
vay , ta ¢ thé xac dinh s6 vong quay trong 1s.
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Tin hiéu thu duoc tir bo cam bi én chua 6n dinh do nhiéu nguyén nhan khac
nhau. Tin hiéu nay duoc dua vao IC khuéch dal thuat toan dé xu ly .Gia tri dién
&p tin hiéu duog ¢ khuéch dal 18n khoang 12V tal day tin hiéu dugc dua vao
chan p3.0 cho xur ly.

Vi xtr ly AT89¢51 dugc lap trinh vél dau vao p3.0 .Port vao ra

+ Port 0 : hang don vi

+ Port 1: hang chuc

+ Port 2: hang tram

Dic dié m n 6i bat cua ho vi xir Iy 8051 14 kha n ang xu ly dit liéu theo tung bit
Vi vay céc bit duoc 1ap trinh sau d6 duoc xuét tryc tiép ra cac chan cua LCD
ma khong can théng phai qua bo giai ma 741s47 .

Chu ky lay mau 1 s nhu vay téc d6 dong co duoc xac dinh bang :

Tbc d6 dong co =(tong sé xung /1 s)/6

7.Khdi ngudn

J5

—

D2 U2
/_O,/O—D LM7805
1 1 3
o % , VIVO K
1 } 5V

2
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HEADER 2

R6
RESISTOR
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s}

m
GND
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2
=
m
<
=}
o
=
o
>
o
z
o

—~ C3
CAP
D1

= LED
™
<Grd

Ngudn dién duoc thi ét ké riéng s ir dung IC 7805 cho phép cung cap dién &p
6n dinh 5 V vai dién ap vao thay do i tir 9 =12 V. Mach nguon dugc thiét ké
nham giam thiéu sai s do su khong 6 n dinh cua a dién ap cung cap cho ma ch
dém va han ché su ra ting di én 4p dot ngo t gay hong linh kién, cu thé 1a 2 tu
C3 va C38 c6 nhiém vu on 4p tranh dao dong do dong dién, hoic céc hién
tuong sut 4p, ngoai ra con dién tré R6 va con led ¢6 nhiém vu 1a bao vé ngudn

III, Phdn mém thwc hién thudt todn:

1. Lwu do6 thuit toan.
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Begin

A4
Nhap téc dé, dwa ra
LCD

l

Thay dbi gia
tri hay khéng

4

Tinh dd rong xung

A

A
Pwa ra dong co

A
A

Y
Ly tin higu tir
sensor, dua ra LCD

Lén hon sai
sb cho phép

Giam d¢ régng xung

Nhé hon sai
sb cho phép

— Tang do rong
xung
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2. Ma nguoén chwong trinh:

IV .Thiét ké mach

So @6 mach in
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V. DPdnh gid sai s6 clia mach

dién: a)Sai sé hé thong:
al. Sai s6 do linh ki¢n.
Mach dién co stir dung mot so linh kién dién tir, cac linh kién nay trong diéu
kién thuong déu c6 cac sai so.
VD : trong vi xt |i 89¢51 mdi ciu lénh déu yéu cau mat thoi gian tré nhat
dinh dé thuc hién thoi gian nay lai phu thudc vao xung cia bo dao dong thach
anh ( c6 sai s6 trong qué trinh san xuat ) diéu nay gay anh hudéng dén thoi
gian dém cac xung khdng con chinh xac nhu véi ham Delay : bo dinh thoi
lam viéc vai tan sé bang 1/12 tan sb thach anh tic 1a bang
12/12= 0.1 Mhz . Két qua 12 mdi nhip xung dong hé c6 chu ky
T = 1/f = 1 Ms nhu vay bo dém sé tién hanh dém tang sau mdi chu ky T véi
do tré duoc tinh = s6 dém * 1 Ms.
Ngoai ra khi tin hiéu qua bo khuéch dai va qua cdng NOT c¢6 sy tré do thoi
gian d6ng mé cua linh kién dan dén sy mat dong bo vé thoi gian gay su
chuyén trang thai cua tin hiéu mot cach ngau nhién gay sai léch trong phép
dém xung (con goi la sai sb +1).
a2, Sai s¢ ciia nguon tin hiéu
Nguon tin hiéu duoc tao ra tir mach sensor thu phat hong ngoai . Muc dién ap
khi ¢ tin hiéu ( d4 qua khuéch dai) 12 3,5 - 4 V con khi khéng c6 tin hiéu la
0- 2,5 V .Tuy nhién trong qué trinh thu phét tin hiéu do dong co quay Vi toc
d6 kha cao dan dén sy chuyén muac khong kip dap tng tao nén mot ddy cac
Xung tng véi mac “1” hoac “0” mac du mac dién ap khéng niam trong cac
muc nay. Pay chinh 1a nguyén nhan chinh gay ra sai s6 caa mach dién.

a3. Sai s do cach xir li két qud do
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Trong qua trinh & o chua tinh duo ¢ cac théng sé ki sinh ctaa mach. Trong
chuo ng trinh chua xem xét dén @6 tré cua cac cau lénh, chua tim dugc cach
xtr I @ nhiéu cua tin hiéu.

Mach tao nguén tin hiéu bang sensor , muc tin hiéu chuan trong khoang céch
5cm ,do on dinh chua cao con chiju anh huéng cia ngudn sang bén ngoai (
anh sang tu nhién , anh sang den...).

Trong bai tap nay anh sang phong c6 anh huong 1on dén sai sé trong phép do
vi nd can nhidu dén s v thu nhan caa sensor . Tuy nhién diéu nay duoc han
ché bing mach khéng ché do nhay sensor .

b. Sai s6 ngau nhién.

Trong qua trinh do dong co ¢ do rung nhat dinh ( tuy thuoc vao mac di én ap
cung cap) dan dén sy sai khac trong viéc thu va xir Ii tin hi¢u cua sensor. Piéu
kién bén ngoai ciing c6 anh huéng dén mach : d6 sang , do am..

Ngudn dién cung cap cho mach khong 6n dinh dan dén diéu kién lam viéc cua
cac thiét bi khéng con chinh xac.

Bén canh d6 trong qua trinh do con co sai sé6 do chu quan cua ngudi do :
khdng giit ding khoang céch sensor thu phat , khdng can than trong qua trinh
do .
5. Mgt sé két qud do dwoc

Vi ngudn cung cap cho dong co : 12V

lan 1 : nhap gia tri dau vao : 5999 vong /1ph

gia tri do duoc : 5975vong /1 ph
lan 2 : : 3500 vong / 1ph
3494vong /1ph
lan 3 : 2000 vong / 1ph
1980 vong/1ph

Sai s tuong ddi : 0.5%

VI. Két Ludn

1. Nhan xét vé mach:
a. Uu diém:
Mach don gian, dé Iap dat sta chira,chi phi thap.

- Mach cho phép do duoc téc d6 cua nhiéu loai dong co,véi khoang gisi han
l6n - Mach cé @6 chinh xac twong dbi, cd kha nang phat trién thém cac chuc
nang ( két ndi may tinh,...). Cé kha nang ung dung trong thuc té: Nhu trong
viéc hién thi téc do cua mot sb loai may ,diéu khién dugc toc d6 cia may maéc
theo ¥ muébn cua nguoi st dung.

Mach chay tuong déi 6n dinh ,dungphdi hop tré khang va mach cau H
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Mach sir dung céc dot phét quang dua trén su tai hop cua dién tir va 15 trong
cua 16p tiép xuc PN.

b. Khuyét diém:

- Mach con sai s6 do linh kién:

- Chiu anh huéng caa nhidu do &nh séng dén khéi thu phét cua sensor.

- Sensor chi cho phép do trong khoang céach tuong ddi ngan.

2. Phwong an cai tién.

- Cai thién kha ning cua khdi thu phat: nang cao kha ning chéng nhiéu ciing
nhu kha nang thu phét cuaa sensor (ting khuyéch dai, st dung sensor thu phat
truc tiép).

- Thém mot s tinh nang :

+ Str dung phuong phép diéu khién toc d6 bang phuong phap thay doi dé rong
xung PWM.

+ Thém kha nang luu giit cac gia tri da do khi can c6 thé xuat ra hién thi bang
cac nat bam.

VIL.Xu hwé'ng phdt trién cua dé tai

-San pham c6 th é duogc phét trién thém cac chic nang do khéac nhu do nhiét do,
d6 4 m ,&p suat va diéu khién, khéng ché duoc .Hon nita cac chic nang c6 thé
lién quan dén nhau bo trg va kiém soat 1an nhau theo yéu cau cua nguoi st
dung

-San pham s& phat trién thanh mo t may c6 th é do cac loai dong co 16n hon
,dong thoi nhung c6 hudng xir Iy khac nhau cho t ung loai toc do ,tung thoi
gian khac nhau ta cd thé phét trién thanh mot may do duoc cai va thuc hién
moi chuong trinh dugc nhap vao may, trong mot quy trinh cong nghiép

LOT KET

Qua thoi gian 10 tuan lam bai tap 16n 14 mdt khoang thoig gian ngan
nhung ciing da gitp ching em hiéu thém vé viéc thiét ké mot hé thdng trong
cdng nghiép co st dung vi diéu khi én dac biét 1a vi di éu khién 8051. Trong
cdng nghiép hién nay viéc dua cac vi diéu khién vao dé tao ra céac thiét bi
théng minh 1a can thiét. Tir d6 cac hé théng duogc tao ra s& gon nhe hon va
giai quyét nhiém v u nhanh hon, dé& dang hon. Trong thiét ké hé théng nay da
dép tng duoc yéu cau cua bai toan dat ra, van dung tét nhiing tinh ning uu
viét cua vi diéu khién 8051 ciing nhu két ndi cac thiét bi dugc st dung mot
cach hop ly.
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Nh & viéc 1am bai tap 16n nay ma chung em c¢6 hiéu duoc nhung phan
ly thuyét d& & duoc hoc. Ching em d& hoan thanh viéc thiét ké do va diéu khi
én dong co mét chiéu loai nh 6. Nh ung do thoi gian ¢ han va kién th uc thuc
té chua c6 nén vi éc tim hiéu ciing nhu van dung con nhiéu han ché, chiing em
rat mong duoc sy gop y cua cac thay dé ma ch thiét ké dugc hoan thién hon.
Chung em rat cdm on su gilp d& nhiét tinh caa cac ban cung op dic biét 1a
thay Tuan —thay gido day mdn Do luong diéu khién t v dong -da truyén dat
nhitng ki én thtc gan gai va tao diéu kien hét sicc cho chung em hoan thanh
dwoc bai tap nay.

VIII. Tai liéu tham khao

1- Ky thuat mach dién ti .........coooeveviiieece, Pham Minh Ha.

2- KF tHUAL SO ... Nguyén Thuy Van.

3- Ky thuat do lwong dign tir ........coooevvvevrenreecrns Vii Quy Piém.

4- Cau tric va 1ap trinh vi diéu khién 8051............ Nguyén Tiang Cuong
‘ ] Phan Quoc Thang.

5- Lap trinh ho vi diéu khién 8051.........cccceuneee... Tong Van On.
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