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LOI MO PAU

Ung dung vi xir Iy trong truyén dong dién — diéu khién téc do dong co
dién 1a linh vuc quan trong va ngay cang phat trién. Cac nha san xuét khong
ngimg cho ra doi cac san pham va cong nghé mdi vé cac phan tir ban dan cong
sudt va cac thiét bi diéu khién dung vi sir Iy di kém. Do d6 khi thyc hién d6 an
chung em di ¢ ging cap nhat nhitng kién thirc méi nhit, nhitng céng nghé méi
trong linh vuc diéu khién dong co ding vi st 1y. Vi yéu cau thiét ké bo diéu
khién dong co mot chiu theo phuwong phap thay d6i d6 rong xung, ching em da
cd gang tim hiéu ki vé cac phuong an cong nghé sao cho ban thiét ké vira dam
bao yéu cau ki thuat, yéu cau kinh té. Vi hy vong do an vi sir Iy nay la mot
ban thiét ké ki thuét c6 thé ap dung duoc trong thuc té nén ching em da cd géng
mé ta cu thé, tinh toan cu thé cac thong sb cua cac so dd mach va viét cac thong
s6 ngay trén mach.

Do an tét nghiép “Thiét ké xay dung bd dém xung, tng dung do tdc
d6dong co trong hé théng truyén dong dién” 1a két qua trong qua trinh hoc tép,
tim kiém va téng hop tai li¢u, lya chon, tinh todn va trinh bay mot cach ngén
gon stc tich, dé hiéu nhat. Tuy nhién trong qua trinh tim hiéu, tinh toan khong
tranh dugc nhitng nhan thire sai s6t mong thay c6 va cac ban gop V.

Trong qua trinh 1am d6 an em duoc sy gitp d& tan tinh cua thay NGUYEN
TRONG THANG vé tai lidu, cach trinh bay, cach tim kiém tai liéu, tinh toan
thiét ké dé c6 dugc dd 4n mon hoc thanh cong nhu mong muén.

Pé tai cia em gdm 3 chuong:

- Chuong 1: Gi6i thiéu vé ho vi diéu khién 8051

- Chuong 2: Thiét ké va thi cong phéan cing

- Chuong 3: Thiét ké phan mém

Em xin chdn thanh cam on!

Hai Phong, ngay thang  nam 2010
Sinh vién

Ta Van Ludn



CHUONG 1: GIOI THIEU CHUNG VE VI PIEU KHIEN 8051

1.Khai quat chung

IC vi diéu khién 8051 thudc ho MCS51 ¢6 dic diém sau:
- 4kb ROM(duoc 1ap trinh bdi nha san xuét chi c6 & 8051)
- 128 byte Ram

- 4 port 1/0 8 bit

- 2 bo dinh thoi 16 bit

- Giao tiép ndi tiép

- 64 kb khong gian by nhé chuong trinh mé rong

- 64 kb khong gian b nh¢ dir 1iéu mo rong

- 1 bo xur li luén li (thao tac trén cac bit don)

- 210 bit nhan dia chi hoa

- bd nhan / chia 4us

2.Ciu tric bén trong ciia 8051:

INTV'L
—INT\'0
TIMER2
TIMERI
[_PORT né: uép
L 4 ‘ Rom T;A
Diéu Cic thanh 128 byte || sx.g051 Timerl [9 =R
khién ngde || ghi khic Ram OK-2031 Timer2 g2t
11 74) T /’\ 74Y
CPU < . |
L L Vv
Tao Pién Cic port Port
dao ghifn bu: 03i uép
t /\ VAWA /\ 3
A 23T PUENALE Po Py P P;

Hinh 2.1 : So dd khdi 8051



Phan chinh cta vi diéu khién 8051 1a bd xu li trung tam(CPU:central processing
unit) bao goém :

- Thanh ghi tich iy A

- Thanh ghi tich liiy phu B,dung cho phép nhén va chia

- DPon vi logic hoc ( ALU : Arithmetic Logical Unit)

- Tu trang thai chuong trinh ( PSW :Program Status Word )

- Bon bang thanh ghi

- Con tro ngan xép

- Ngoai ra con c6 bd nhd chuong trinh ,bd giai ma 1énh, bo diéu khién thoi

gian va logic

Pon vi xir li trung tdm nhan tryc tiép xung tir bo giao dong ,ngoai ra con cd kha
nang dua mot tin hi¢u gilt nhip tir bén ngoai.
Chuong trinh dang chay c6 thé cho ding lai nho mot khéi diéu khién ngit & bén
trong .Cac nguén ngét ¢ thé 1 : cac bién c¢d & bén ngoai ,su tran bd dém dinh
thoi hodc ciing co thé 1a giao dién nbi tiép.
Hai b dinh tho1 16 bit hoat dong nhu 1 bd dém.
Céc cong ( port0,port1,port2,port3 ).Str dung vao muc dich diéu khién.O cong 3
c6 thém cac duong din diéu khién dung dé tra d6i voi mot bo nhd bén
ngoai,hodc dé dau ndi giao dién ndi tiép,ciing nhu cac dudng ngit din & bén
ngoai
Gia dién nbi tiép c6 chira mot bd truyén va mot bd nhan khong déng bo,lam viéc
doc 1ap v6i nhau.Téc d6 truyén qua cong ndi tiép co thé dit trong dai rong va
duoc 4n dinh bﬁng mot bo dinh thoi.
Trong vi diéu khién 8051 c6 2 thanh phan quan trong khac d6 13 b nhé va cac
thanh ghi:
B nhé gdm c¢6 bd nhé ram va bd nhé rom(chi ¢6 ¢ 8031) dung dé luu trir dix
liéu va ma Iénh.
Céc thanh ghi str dung dé luu trir thong tin trong qué trinh xt 1i .Khi CPU lam

viéc n6 lam thay d6i ndi dung cia cac thanh ghi.



2.1.Chiwrc nang cac chan dieéu khién
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Hinh 2.1 so d6 chan 8051

a.port0 :1a port c6 chirc ning & trén chan tir 32 dén 39 trong céac thiét ké ¢& nho
(khong dung bo nhé md rong) cd 2 chire ning nhu cac duong 1/0.Dbi véi cac
thiét ké ¢ 10n (v6i bo nhd mé rong ) né duoc két hop kénh giira cac bus.

b.portl : portl 1a mot port I/O trén cac chan 1 — 8.cac chan dugc ki hi€u
p1.0,p1.1,p1.2...c6 thé dung cho cac thiét bi ngoai néu can.Portl khong co chirc
nang khac, vi vay ching ta chi duoc dung trong giao tiép v6i cac thiét bi ngoai .
c.port2 : port2 1a mét port cong cu kép trén cac chan 21 — 28 dugc dung nhu cac
duong Xuét nhap hodc byte cao cua bus dia chi ddi véi cac thiét ké dung bo nhé

mo rong.



d.port3 : port3 1a mot port cong cu kép trén cac chan 10 -17.cac chan cua port
nay co nhiéu chirc nang , cac cong cu chuyén ddi co6 lién hé véi céc tinh dic biét

cua 8051 nhu ¢ bang sau:

Bit Tén Chitc ning chuyén doi

P3.0 RXD Dit liéu nhin cho port néi tiép
P3.1 TXD Dit liéu phit cho port ndi tiép
P3.2 INTO Ngit 0 bén ngoai

P3.3 INT1 Ngit 1 bén ngoai

P3.4 TO Ngé vao cua timer/counter 0
P3.5 T1 Ngé vao cua timer/counter |
P3.6 WR Xung ghi bo nhd dir lieu ngoai
P3.7 RD Xung doc bo nhd dir liéu ngoai

e.Psen ( program store enable) : 8052 c6 4 tin hiéu diéu khién PSEN 1a tin hiéu
ra trén chan 29.N¢ 1a tin hiéu diéu khién dé cho phép bo nhé chuwong trinh mé
rong va thuong duoc ndi dén chan OE ( output enable ) cia 1 EPROM dé cho
phép doc cac byte ma 1énh.

PSEN sé& & muc thap trong thoi gian lay 1énh.Cac ma nhi phan cta chuong trinh
dugc doc tir EPROM qua bus va dugc chét vao thanh ghi 1énh ctia 8051 dé giai
ma 1énh.Khi thi hanh chuong trinh trong ROM noi1 (8051) PSEN s& ¢ muc thu
dong (muc cao).

f.Ale ( Address latch Enable ):

Tin hiéu ra ALE trén chan 30 twong tu véi cac thiét bi lam viéc voi cac xir 1 8585,
8088 ,8086 , 8051 dung ALE mot cach tuwong tu cho lam viéc gidi cac kénh bus dia
chi va dit lidu khi port0 duoc ding trong ché do chuyén doi ctia né : Vira 1a bus dir
liéu vira 1a bus thap cua dia chi, ALE 1a tin hiéu dé chdt dia chi vao mét thanh ghi
bén ngoai trong nira dau ctia chu ky bd nhd.Sau d6 cac duong port 0 dung dé xuat
nhadp dir li¢u trong nira sau chu ky cua bo nho.

Céc xung tin héu ALE c6 toc do bang 1/6 lan tan s6 dao dong trén chip va co thé

duoc dung 14 ngudn xung nhip cho cac hé théng.néu xung trén 8051 1a 12MHz thi



ALE c¢6 tan s 2MHz.Chi ngoai trir khi thi hanh 1énh MOVX, 1 xung ALE sé& bj
mat.Chan ndy ciing dugc lam ngd vao cho xung 1ap trinh cho EPROM trong 8051.
g.Ea ( External Access) :

Tin hiéu vao EA trén chan 31 thuong dugc mic 1én mic cao ( +5v) hodc mirc
thip ( GND) .Néu & mirc cao ,8051 thi hanh chuong trinh tir ROM ndi trong
khoang dia chi thap ( 4k) .Néu & mirc thap, chuong trinh chi dugc thi hanh tir bo
nhd mé rong.Néu EA dugc ndi muc thap bo nhd bén trong,chuong trinh 8051 s&
bi cAm va chwong trinh thi hanh tir EPROM m¢ rong. Ngudi ta con ding chan
EA 1am chan céap dién ap 12V khi 1ap trinh cho EPROM trong 8051.

h.Rst (Reset):

Ngo vao RST trén chan 9 1a ngd reset cua 8051. Khi tin hi€u nay dugc dua lén
muc cao ( trong it nhat 2 chu ky may ) ,cac thanh ghi trong 8051 duoc tai nhiing
gia trj thich hop dé khoi dong hé thong.

Figure 14. Using the On-Chip Oscillator
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Figure 15. A: Oscillator Connections
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i.Cdc ngo vao by dao dong trén chip :

Nhu di thiy trong cac hinh trén , 8051 c¢6 1 bd dao dong trén chip.No6 thuong

dugc ndi voi thach anh giita 2 chan 18 va 19.Céc tu giira cling can thiét ké nhu

d3 v&.Tan s thach anh thong thuong 1a 12MHz.

Jj-Cdc chédn nguon :

Vee: Cung cip duong ngudn cho On-chip (+ 5V).
GND: ndi mat.

2.2. Cac thanh ghi dac biét

SFR dam nhiém cac chirc nang khac nhau trong On-chip. Chiing nim & RAM

bén trong On-chip, chiém ving khong gian nhé 128 Byte duoc dinh dia chi tir

80h dén FFh. Céu trac ciia SFR bao gom céc chirc ning thé hién & bang 2.3 va

bang 2.4.
Thanh Noidung
ghi MSB LSB
IE EA - ET2 ES ET1 | EX1 | ETO | EXO
IP - - PT2 PS PT1 PX1 | PTO PX0
PSW CY AC FO RS1 RSO oV - P
TMOD | GATE | C/(/T) | M1 MO | GATE | C/(/T | M1 MO
)
TCON TF1 TR1 TFO | TRO IE1 IT1 IEO ITO
SCON SMO SM1 | SM2 | REN TB8 | RBS8 TI RI
PCON | SMOD - - - GFl1 | GFO PD IDL
P1 T2 T2EX /ISS | MOS | MISO | SCK
I
P3 RXD TXD | /INT | /INT1 T0 T1 /WR | /RD
0

Bdng 2.3. Chiic nang riéng cua timg thanh ghi trong SFR




Symbol Name Address Reset Values
* ACC Thanh ghi tich luy OEOh 00000000b
*B Thanh ghi B OFOh 00000000b
* PSW T trang thai chuong trinh 0DOh 00000000b
SP Con tré ngan xép 81h 00000111b
DPOL | Byte cao cua con tro dit licu 0 | 82h 00000000b
DPOH | Byte thap cua con tro dit liéu 0 | 83h 00000000b
* P0 Cong 0 80h 11111111b
* P1 Cong 1 90h 11111111b
* P2 Cong 2 0AOh 11111111b
* P3 Cong 3 0BOh 11111111b
* |P TG diéu khién ngat wu tién 0B8h xxx00000b
* |E TG diéu khién cho phép ngat | 0A8h 0xx00000b
TMOD | Diéu khién kiéu Timer/Counter | 89h 00000000b
*TCON | TG diéu khién Timer/Counter | 88h 00000000b
THO Byte cao cua Timer/Counter 0 | 8Ch 00000000b
TLO Byte thap cua Timer/Counter 0 | 8Ah 00000000b
TH1 Byte cao cua Timer/Counter 1 | 8Dh 00000000b
TL1 Byte thap ctia Timer/Counter 1 | 8Bh 00000000b
* SCON | Serial Control 98h 00000000b
SBUF | Serial Data Buffer 99h indeterminate
PCON | Power Control 87h 0xxx0000b

* : ¢6 thé dinh dia chi bit, x: khong dinh nghia
Bdng 2.4. Dia chi, y nghia va gia tri cia cac SFR sau khi Reset
2.2.1. Thanh ghi ACC: 1a thanh ghi tich luy, dung dé luu trit cac toan hang va

két qua cua phép tinh. Thanh ghi ACC dai 8 bits. Trong cac tap 1énh ctia On-

chip, né thuong duoc quy udc don gidn 1a A.



2.2.2. Thanh ghi B : Thanh ghi nay dugc dung khi thyc hién cac phép toan
nhan va chia. Dbi voi cac 1énh khac, nd c6 thé xem nhu 1a thanh ghi dém tam
thoi. Thanh ghi B dai 8 bits. N6 thuong dugc dung chung véi thanh ghi A trong
cac phép toan nhan hoac chia.

2.2.3. Thanh ghi SP: Thanh ghi con tré ngin xép dai 8 bit. SP chira dia chi cta
dir li¢u hi¢n dang ¢ dinh cuia ngan xép. Gia tri cua n6 dugc tu dong tang 1én khi
thuc hién 1énh PUSH trudc khi dit liéu dugc luu trit trong ngin xép. SP sé& tu
dong giam xudng khi thuc hién 1énh POP. Ngin xép co6 thé dit o bat cir noi nao
trong RAM on-chip, nhung sau khi khoi dong lai hé thong thi con tro ngin xép
mic dinh sé& tro t6i dia chi khoi dau 13 07h, vi vay ngin xép sé& bat dau tir dia chi
08h. Ta ciing ¢ thé dinh con tro ngin xép tai dia chi mong muén bang cac 1énh
di chuyén dir liéu thong qua dinh dia chi tic thoi.

2.2.4. Thanh ghi DPTR: Thanh ghi con tro dit liéu (16 bit) bao gdm 1 thanh
ghi byte cao (DPH-8bit) va 1 thanh ghi byte thap (DPL-8bit). DPTR c6 thé duoc
dung nhu thanh ghi 16 bit hodc 2 thanh ghi 8 bit doc 1ap. Thanh ghi nay dugc
dung dé truy cap RAM ngoai.

2.2.5. Ports 0 to 3: PO, P1, P2, P3 1a cac chdt cua cac céng 0, 1, 2, 3 tuong
tmg. Mdi chét gdm 8 bit. Khi ghi mirc logic 1 vao mot bit ctia chét, thi chin ra
twong Gmg ctia cong & muirc logic cao. Con khi ghi muc logic 0 vao mdi bit cua
chét thi chan ra twong tng ctia cong & murc logic thap. Khi cac cong dam nhiém
chtic ning nhu cac dau vao thi trang thai bén ngoai ciia cac chan cong s& duoc
giit & bit chdt twong tng. Tat ca 4 cong ctia on-chip déu 1a cong I/O hai chiéu,
mdi cong déu c6 8 chén ra, bén trong mdi chdt bit co bd “Pullup-ting cuong”
do d6 nang cao kha ning ndi ghép ciia cong véi tai (co thé giao tiép vdi 4 dén 8
tai loai TTL).

2.2.6 Thanh ghi SBUF: Pém dit liéu nbi tiép gom 2 thanh ghi riéng biét, mot
thanh ghi dém phat va mot thanh ghi dém thu. Khi dir liéu duoc chuyén téi
SBUF, no s€ di vao by dém phat, va dugc gilr & déy dé ché bién thanh dang
truyén tin ndi tiép. Khi dir liéu duoc truyén di tir SBUF, né sé di ra tir bo dém

thu.



2.2.7. Cac Thanh ghi Timer: Cac d6i thanh ghi(THO, TLO),(TH1, TL1) la cac
thanh ghi dém 16 bit tvong tng v4i cac bd Timer/Counter 0 va 1.

2.2.8. Cac thanh ghi diéu khién: Cac thanh ghi chic ning dic biét: IP, IE,
TMOD, TCON, SCON, va PCON bao gdm cac bit trang thai va diéu khién dbi
v6i hé thdng ngat, cac bd Timer/Counter va cong ndi tiép. Chung s& duge md ta
& phan sau.

2.2.9. Thanh ghi PSW: Tu trang thai chuwong trinh dung dé chira thong tin vé
trang thai chuong trinh. PSW ¢6 @6 dai 8 bit, mdi bit ddm nhiém mot chirc ning
cu thé. Thanh ghi nay cho phép truy cap ¢ dang murc bit.

* CY: Co nhé. Trong cac phép toan sb hoc, néu c6 nhé tir phép cong bit 7 hodc
c6 s6 muon mang dén bit 7 thi CY duoc dat bﬁng 1.

* AC: Co nh¢ phu (D6i véi ma BCD). Khi cong cac gia tri BCD, néu c6 mot sb
nhd duoc tao ra tur bit 3 chuyén sang bit 4 thi AC duoc dat béng 1. Khi gia tri
dugc cong 1a BCD, 1énh cong phai duoc thuc hién tiép theo boi Iénh DA A (hi¢u
chinh thap phéan thanh chira A) dé dua cac két qua 16n hon 9 vé gid tri ding.

* FO: Co 0 (Co hiéu luc véi cac muc dich chung cua nguodi sur dung)

* RS1: Bit 1 diéu khién chon bang thanh ghi.

* RSO: Bit 0 diéu khién chon bang thanh ghi.

Lueu y: RSO, RS1 duoc dit/xoa bang phan mém dé xac dinh bang thanh ghi dang
hoat dong  (Chon bing thanh ghi bang cach dit trang thai cho 2 bit nay)

RS1 RSO
Bank 0 0 0
Bank 1 0 1
Bank 2 1 0
Bank 3 1 1

Bdng 2.5. Chon bang thanh ghi
* OV: Co tran. Khi thyc hién cac phép toan cong hodc trir ma xudt hién mot tran
sb hoc, thi OV duoc dit béng 1. Khi cac s6 c6 dau duoc cong hoac duogc tru,
phan mém c6 thé kiém tra OV dé xac dinh xem két qua c6 nam trong tam hay
khéng. Véi phép cong cac sb khong diu, OV duge bé qua. Két qua 16n hon
+128 hoac nhé hon -127 s€ dat OV=1.

10



*

-. Bit danh cho nguoi st dung tu dinh nghia(N éu cﬁn).

* P: Co chan 1é. Pugc ty dong dit/ xod bang phan cimg trong mdi chu trinh
lénh dé chi thi s chin hay 1é cta bit 1 trong thanh ghi tich luy. S cac bit 1
trong A cong véi bit P ludn ludn 1a sé chan.

2.2.10. Thanh ghi PCON: Thanh ghi diéu khién ngudn.

* SMOD: Bit tao téc d6 Baud gép ddi. Néu Timer 1 duge st dung dé tao tdc do
baud va SMOD=1, thi tbc d6 Baud duoc ting 1én gap doi khi cong truyén tin ndi
tiép duogc dung bdi cac kiéu 1, 2 hodc 3.

* _: Khong str dung, céc bit ndy co thé duge dung & cac bd VXL trong tuwong lai.
Nguoi st dung khong dugc phép tu dinh nghia cho cac bit nay.

* GF0, GF1: Co dung cho cac muc dich chung (da muc dich).

* PD: bit ngudn giam. Pat bit ndy & muc tich cuc dé van hanh ché do ngudn
giam trong AT89C51. Chi ¢6 thé ra khoi ché do bang Reset.

* IDL: bit chon ché d6 nghi. Bat bit nay & murc tich cuc dé van hanh kiéu Idle
(Ché d6 khong 1am viéc) trong AT89C51.

Luu y: Néu PD va IDL cung dugc kich hoat cing 1 lic & muc tich cyc, thi PD
duoc wu tién thyc hién truge. Chi ra khoi ché do b'flng 1 ngét hoac Reset lai hé
théng.

2.2.11. Thanh ghi IE: Thanh ghi cho phép ngat

* EA: Néu EA=0, khong cho phép bét cir ngit nao hoat dong. Néu EA=1, mbi
nguon ngit riéng biét duoc phép hodc khong duoc phép hoat dong bang cach dit
hoac xoa bit Enable cua no.

* -: Khong dung, nguodi st dung khong nén dinh nghia cho Bit nay, boi vi n6 ¢cé
thé duoc dung & cac bd AT89 trong twong lai.

* ET2: Bit cho phép hoic khong cho phép ngit bo Timer 2.

* ES: Bit cho phép hodc khong cho phép ngat cong ndi tiép (SPI va UART).

* ET1: Bit cho phép hodc khong cho phép ngat tran bo Timer 1

* EX1: Bit cho phép hodc khong cho phép ngit ngoai 1.

* ETO: Bit cho phép hodc khong cho phép ngat tran bo Timer 0

* EXO0: Bit cho phép hodc khong cho phép ngit ngoai 0.
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2.2.12. Thanh ghi IP: Thanh ghi uu tién ngit.
* - : Khong dung, nguoi st dung khong nén ghi “1” vao cac Bit nay.
* PT2: Xac dinh mirc vu tién cta ngat Timer 2.
* PS: Pinh nghia mtrc vu tién ciia ngat cong ndi tiép.
* PT1: Pinh nghia mérc wu tién cta ngat Timer 1.
* PX1: Dinh nghia mirc wu tién cua ngit ngoal 1.
* PTO: Pinh nghia mirc uu tién cua ngat Timer 0.
* PX0: Dinh nghia mirc wu tién cua ngit ngoal 0.
2.2.13. Thanh ghi TCON : Thanh ghi diéu khién bo Timer/Counter
* TF1: Co tran Timer 1. Pugc dat boi phan cimg khi bo Timer 1 tran. Puoc xoa
bai phan cimg khi bo vi xir Iy huéng t6i chuong trinh con phuc vu ngat.
* TR1: Bit diéu khién bo Timer 1 hoat dong. Pugc dat/xoa bdi phan mém dé
diéu khién by Timer 1 ON/OFF
* TFO: Co tran Timer 0. Puogc dat boi phﬁn cung khi bd Timer 0 tran. Pugc xoa
bdi phan cimg khi bo vi xtr Iy huéng t6i chuong trinh con phuc vu ngat.
* TRO: Bit diéu khién bo Timer 0 hoat dong. Puoc dit/xoa boi phan mém dé
diéu khién bo Timer 0 ON/OFF.
* JE1: Co ngat ngoai 1. Puogc dat boi phan cimg khi swon xung ciia ngat ngoai 1
dugc phat hién. Pugc x04 bai phan cimg khi ngat duge xir 1y.
* IT1: Bit diéu khién ngat 1 dé tao ra ngit ngoai. Pugc dit/xoa bai phan mém.
* |EO: Co ngat ngoai 0. Pugc dit bai phan cung khi sudn xung ctia ngit ngoai 0
dugc phat hién. Pugc x04 bai phan cimg khi ngat duge xir 1y.
* ITO: Bit diéu khién ngat 0 dé tao ra ngit ngoai. Pugc dit/xoa bai phan mém.
2.2.14. Thanh ghi TMOD: Thanh ghi diéu khién kiéu Timer/Counter
* GATE: Khi TRx duoc thiét lap va GATE=1, bo TIMER/COUTERX hoat dong
chi khi chan INTx ¢ mtc cao. Khi GATE=0, TIMER/COUNTERXx s& hoat dong
chi khi TRx=1.
* C/(/T): Bit nay cho phép chon chirc ndng 1a Timer hay Counter.

- Bit nay duoc xo04 dé thuc hién chirc nang Timer

- Bit nay duoc dat dé thyc hién chirc nang Counter
12



* MO, M1: Bit chon Mode, dé xac dinh trang thai va kiéu Timer/Counter:

- M1=0, M0=0: Chon kiéu bd Timer 13 bit. Trong d6 THx dai 8 bit, con
TLx dai 5 bit.

- M1=0, M0=1: Chon kiéu bo Timer 16 bit. THx va TLx dai 16 bit duoc
ghép tang.

- M1=1, M0=0: 8 bit Auto reload. C4c thanh ghi ty dong nap lai mbi khi
bi tran. Khi b Timer bi tran, THx dai 8 bit dugc gilt nguyén gia tri, con gia tri
nap lai dugc dua vao TLx.

- M1=1, M0=1: Kiéu phan chia b Timer. TLO 1a 1 b Timer/Counter 8
bit, duwoc diéu khién bang cac bit didu khién bd Timer 0, Con THO chi 1a bo
Timer 8 bit, dugc diéu khién bang cac bit diéu khién Timer 1.

- M1=1, M0=1: Timer/Counter 1 Stopped
2.2.15. Thanh ghi SCON:
SCON 1a thanh ghi trang thai va diéu khién cong ndi tiép. N6 khong nhimng chia
cac bit chon ché d, ma con chira bit dit li¢u thr 9 danh cho viée truyén va nhan
tin (TB8 va RB8) va chira cac bit ngat cong ndi tiép.
* SMO, SM1: La cac bit cho phép chon ché d6 cho cong truyén nbi tiép.

SMO [SM1 |Mode |Pic diém Téc do Baud

0 0 0 Thanh ghi dich | Fo /12

0 1 1 8 bit UART C6 thé thay d6i (duwoc dat
b1 b Timer)

1 0 2 9 bit UART Fosc /64 hodc Fo /32

1 1 3 9 bit UART C6 thé thay doi (duoc dit
b1 b Timer)

Bdng 2.6. Chon Mode trong SCON
* SM2: Cho phép truyén tin da xt 1y, thé hién & Mode 2 va 3. & ché d6 2 hoic 3,
néu dat SM2 = 1 thi RI s& khong duoc kich hoat néu bit dir liéu tha 9 (RBS)
nhan dugc gia tri béng 0. & Mode 1, néu SM2=1 thi RI s& khong dugc kich hoat
néu bit dung ¢6 hiéu luc da khong dugc nhan. & ché do 0, SM2 nén béng 0
* REN: Cho phép nhan ndi tiép. Pugc dit hodc xo04 bdi phan mém dé cho phép
hodc khong cho phép nhan.
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* TB&: La bit dir liéu thr 9 ma sé duoc truyén 0 Mode 2 va 3. Puoc dat hoac
x04 bai phan mém.

* RBS: La bit dit liéu tht 9 da dwoc nhan ¢ Mode 2 va 3. O Mode 1, néu SM2=0
thi RBS la bit dirng da dugc nhan. O Mode 0, RBS khong duoc str dung.

* TI: Co ngét truyén. Puoc dit boi phan cung tai cudi thoi diém cia bit tha 8
trong Mode 0, hodc du thoi diém cua bit dimg trong ciac Mode khac. O bat ky
qua trinh truyén ndi tiép nao, né ciing phai duoc xoa bang phan mém.

* RI: Co ngét nhan. DPuoc dat bdi phﬁn cung tai cudi thoi diém cua bit tha 8
trong Mode 0, hoic ¢ gitta thoi diém cua bit dimg trong cac Mode khac. O bt
ky qua trinh nhan ndi tiép nao (trir trudong hop ngoai 18, xem SM2), nd ciing
phai dugc x04 bang phan mém.

2.3. Khéi tao thoi gian va bo dém (Timer/Counter).

On-chip AT89C51 c6 2 thanh ghi Timer/Counter dai 16 bit, d6 l1a: Timer 0 va
Timer 1. Trong On-chip AT89C52, ngoai Timer 0 va Timer 1 né con ¢6 thém bd
Timer 2. Ca 3 bd Timer nay déu c6 thé duoc diéu khién dé thuc hién chirc nang
thoi gian hay bo dém, thong qua thanh ghi TMOD.

Khi thanh ghi Timer/Counter lam viéc & kiéu Timer, thi sau mdi chu ky may noi
dung trong thanh ghi dugc gia ting thém 1 don vi. Vi vay thanh ghi nay dém sd
chu ky may. Mot chu ky may c¢6 12 chu ky dao dong, do d6 toc do dém cua
thanh ghi 1a 1/12 tan s6 dao dong.

Khi thanh ghi Timer/Counter lam viéc ¢ kiéu Counter, xung nhip bén ngoai
duoc dua vao dé dém & TO hodc T1. Nbi dung thanh ghi dugc tang 1én khi c6 sy
chuyén trang thai tir 1 vé 0 tai chan dau vao ngoai TO hodc T1. Xung nhip & cac
dau vao ngoai duoc ldy miu tai thoi diém S5P2 cia mdi chu ky may. Khi qua
trinh 1dy mAu phat hién ra mtc cao & 1 chu ky va murc thap ¢ chu ky tiép theo,
thi bd dém duogc ting 1én. Gia tri méi ctia b dém xuat hién trong thanh ghi tai
thoi diém S3P1 cua chu ky may sau khi su chuyén trang thai da duoc phat hién.
Vi vay dé ndi dung ctia thanh ghi ting 1én 1 don vi phai mat 2 chu ky may, nén
tdc d6 dém tdi da 1a 1/24 tan sd bd dao dong. Khong c6 su gidi han ) vong thyc

hién cua tin hiéu & dau vao ngoai, nhung né s& gitr it nhat 1 chu ky may day du
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dé dam bao chic chian rang mot mirc da cho dugc 1y mau it nhat 1 1an nita trude
khi n6 thay doi.

Do xung nhip bén ngoai c¢6 tan sb bat ky nén cac bd Timer (0 va 1) co 4 ché do
1am viéc khac nhau dé lyu chon: (13 bit Timer, 16 bit Timer, 8 bit auto-reload,
split Timer).

Timer O va Timer 1:

Trong AT89C51 va AT89C52 déu c6 cac b Timer 0 va 1. Chirc ning Timer
hay Counter dugc chon lya boi cac bit didu khién C/(/T) trong thanh ghi TMOD.

Hai by Timer/Counter nay c6 4 ché d6 hoat dong, dugc lya chon bdi cap bit
(MO, M1) trong TMOD. Ché d6 0, 1 va 2 gidng nhau cho cic chirc ning
Timer/Counter, nhung ché @6 3 thi khac. Bon ché d6 hoat dong duoc mo ta nhu
Sau.

+ Ché d 0: Ca 2 bd Timer 0 va 1 & ché do 0 c6 cau hinh nhu mot thanh ghi 13
bit, bao gdm 8 bit cua thanh ghi THx va 5 bit thap cua TLx. 3 bit cao ciia TLx
khong xac dinh chic chin, nén duogc lam ngo. Khi thanh ghi dugc xoa vé 0, thi
co ngét thot gian TFx duoc thiét 1ap. BO Timer/Counter hoat dong khi bit diéu
khién TRx duoc thiét 1ap (TRx=1) va, hodc Gate trong TMOD bang 0, hoic
/INTx=1. Néu dit GATE=1 thi cho phép diéu khién Timer/ Counter bang duong
vao ngoai /INTx, dé dé dang xac dinh do rong xung.

Khi hoat dong & chiic nang thoi gian thi bit C/(/T)=0, do vay xung nhip tir bd

dao dong ndi, qua bd chia tan cho ra tan sb f=f,,/12 duoc dua vao dé dém trong
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OS — /1
o
. = L[ THT |, e L,
T1 PIN —TC/_ S bits | 8 bits Interrupt
Control

GATE#~ >SO—
é_/ Hinh 2.4: Ché d6 0 cta Timer 1

thanh ghi Timer/Counter. Khi hoat dong & chirc ning bo dém thi bit C/(/T)=1,

lic d6 xung nhip ngoai dua vao sé duge dém.

+ Ché dp I: hoat dong tuong ty nhu ché dd 0, chi khac 1a thanh ghi

Timer/Counter duoc st dung ca 16 bit. Xung nhip dugc dung két hop véi cac

thanh ghi thoi gian byte thap va byte cao (THI va TL1). Khi xung Clock duoc

nhan, bd Timer s& dém tang Ién: 0000h, 0001h, 0002,...Khi hién tugng tran xéy

ra, cO tran s¢ chuyén FFEFh vé 0000h, va bo Timer tiép tuc dém. Co tran cua

Timer 1 1a bit TF1 ¢ trong TCON, n6 dugc doc hoac ghi bdi phﬁn mém, xem
hinh 2.5 (Timer/Counter 1 Mode 1: 16 bit Counter).

Timer TL1
Clock 8 bits

THI1

8 bits

A 4

TF1 Overlow

Flag

Hinh 2.5: Ché 36 1 cta Timer 1
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0SC [ /12
‘C/ T=0 —
o e _ . TF 1|
TIPIN _ fomy | 8 bits Interrupt

Control

) R

| - Reload
GATE 4>o—§/ L
/INTO PIN /— 8 bits
Hinh 2.6: Ché d6 2 cta Timer 1

+ Ché @ 2: Ché do nay cua thanh ghi Timer ciing hoat dong tuong tu nhu 2 ché
do trén, nhung n6 dugc td chirc nhu bd dém 8 bit (TLT) vou ché d6 tu dong nap
lai, nhu hinh 2.6. Khi xay ra hién tuong tran & TL1, khong chi thiét 1ap bit TF1
ma con tu dong nap lai cho TL1 bang ndi dung cua THI, da dugc thiét 1ap bai
phan mém. Qua4 trinh nap lai cho phép ndi dung ciia TH1 khong bi thay doi. Ché
do 2 cua Timer/Counter 0 cling trong tu nhu Timer/Counter 1.

+ Ché dp 3: O ché d6 nay, chiuc ning Timer/Counter 0 va chic ning
Timer/Counter 1 khac nhau. Bé Timer 1 ¢ ché d6 3 chi chtra chitc nang dém ctia
no, két qua giong khi dit TR1=0. B6 Timer 0 & ché d6 3 thiét 1ap THO, TLO nhur
1a 2 bo dém riéng biét. Mach Logic ddi v6i ché d6 3 ctia Timer 0 thé hién & hinh
2.7. Bo dém TLO dugc diéu khién boi cac bit: C/(/T), GATE, TR0, /INTO va khi
dém tran no thiét 1ap co ngit TFO. Bo dém THO chi dugc diéu khién boi bit
TR1, va khi dém tran no thiét 1ap co ngat TF1. Vay, THO diéu khién ngat
Timer/Counter 1.

Ché d6 3 thuong dugc dung khi yéu cu can c6 bd thoi gian hodc bd dém ngoai
8 bit. D6i v6i Timer 0 & ché d6 3, AT89CS51 6 thé c6 3 bo Timer/Counter, con
AT89C52 ¢6 thé c6 4 bo. Khi Timer 0 hoat dong ¢ ché d6 3, thi Timer 1 c6 thé
duoc bat hodc tét béng chuyén mach ngoai. O ché db nay, Timer 1 co thé duogc
st dung boi céng noi tiép nhu mot bd tao téc do6 Baud, hodc trong bat ky ung

dung nao ma khong yéu cau mot ngit.
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OS

A 4

/1 B
‘ c/
o

- TLO | 1ROl
TO PIN 4TC/ ' 8 bits Interrupt
Control
TRO —— ]
GATE —Do—é/
/INTO PIN—/_
0S /1 St THO L | 1p1 |
8 bits Interrupt
TR1 Control

2.4. Co ché ngit trong On-chip AT89C51:

2.4.1. Phén loai ngit trong On-chip:
Bo AT89C51 c6 tat ca 5 Vectors ngit bao gom: 2 ngat ngoai (/INTO va /INT1),

Hinh 2.7: Ché do 3 cua Timer 0

2 ngat ctia khoi thoi gian (Timer 0, 1), va ngit cong truyén tin ndi tiép.

Moi nguén ngét c6 thé duoc kich hoat hoic khong kich hoat béng cach dat hoac

x04 Bit ¢ trong IE. IE ciing chtra bit c6 thé khong cho tit ca cac ngat hoat dong

EA (Néu EA=0). Cac ngat ngoai co thé dugc kich hoat theo murc hoic theo suon

xung, tuy thudc vao gia tri cua cac bit ITO, IT1 trong TCON. Ngat ngoai c6 2 cd

ngit twong tng 1a IE0, IE1 cling ndm trong TCON. Khi mét ngit dugc thyc hién

thi co ngat twong tmg clia nd bi xoa bang phan cting. Chuong trinh con phuc vu

ngit hoat dong chi khi ngat duoc kich hoat theo sudn xung. Néu ngat duoc kich

hoat theo murc thi ngudn y€u cau ngat tir bén ngoai di€u khién co ngat.
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Hinh 2.17. Cac ngudn ngit cia AT89C51

Cac ngit trong, voi ngat Timer/Counter 0, 1 dugc phat sinh boi c& ngat TFO,
TF1. Hai c& ngit ndy duoc thiét 1ap khi thanh ghi Timer/Counter thuc hién
quay vong, tai thoi diém S5P2 cua chu trinh may. Khi mét ngét duoc thuc hién
thi co ngat twong Gmg phat sinh ra ngat s& bi xo4 bang phan ctng trong On-chip.
Ngit cong ndi tiép duoc phat sinh bdi cac ngit RI, TI, SPIF thong qua phan tir
Logic OR, khi chuong trinh con phuc vu ngét duoc kich hoat thi cac co ngét
phat sinh twong tng duoc xoa bang phan mém. Cac ngét trong co thé dugc phép
hoac khong duoc phép kich hoat bé‘mg cach dat hodac xoa mdt bit trong IE.
2.4.2.C4C buwdc thuc hién ngiit.
Theo dung trinh tw, dé sir dung cac ngét trong Flash Microcontroller, can thuc
hién cac budc nhu sau:

- bat bit EA ¢ trong IE mtrc logic 1.

- Pat bit cho phép ngét twong tmg & trong IE mirc logic 1.

- Bit dau chuong trinh con phuc vu ngit tai dia chi cta ngat tuong tmg do.

(Xem bang dia chi Vector cta cac ngudn ngit)
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Ngoai ra, d6i voi cac ngat ngoai, cac chan /INTO, /INT1 phai dugc dat muc 1.
Va tuy thudc vao ngat duoc kich hoat bang mirc hay sudn xung, ma cac bit ITO,
IT1 & trong TCON c6 thé can phai dat mirc 1.

ITx=0: Kich hoat bang mirc

ITx=1: Kich hoat bang suon xung.

2.4.3. Mikc ngit wu tién trong on-chip:

M&i ngudn ngit c6 thé duoc 1ap trinh riéng cho 1 hodc 2 mirc wu tién bang cach
dit hodc xo4 1 bit trong IP ctia SFR. Mdi ngit wu tién & muc thip co thé duge
ngat bang ngat wu tién & mirc cao hon nhung khong thé ngat bang ngat c6 mirc
ru tién & mac thap hon dugc. Mot ngat vu tién & muc cao c¢6 thé duge ngit boi
bat ky nguén ngit nao khac.

Néu c6 yéu cau ngét ctia 2 mirc wu tién cing nhau (cting 1 lic), yéu cau ctia mirc
ru tién cao hon s& dugce phuc vu (Ngat ndo c6 mc uu tién cao hon s& duoc
phuc vu). Néu cac yéu ciu ngit co cuing muc wu tién, thi thir ty quay vong bén
trong s& quyét dinh ngat nao duoc phuc vu.

Thir ty wu tién ngét tir cao xudng thap ciia AT89C51 nhu sau:

IEO, TFO, IE1, TF1, RI hoac TI.

2.4.4. Nguyén ly diéu khién ngit ciia AT89:

Céc co ngat dugc thiét 1ap tai thoi diém S5P2 ciia mdi chu ky may. Chu ky méy
tiép theo sau chu ky may c6 cd ngit dugc thiét lap, thi chuwong trinh con duoc
thiét 1ap khi c6 1énh goi LCALL. Lénh LCALL phat sinh nhung lai bi cAm hoat
dong khi gip cac tinh hudng sau:

a- Dong thoi c6 ngét véi mire wu tién cao hon hoidc bang ngit dang phuc vu.
(M6t ngat co murc vu tién bang hodc cao hon dang sin sang dé dugc phuc vu)

b- Chu ky may hién hanh khong phai 1a chu ky may cudi cing cta 1énh dang
thuc hién.

c- Lénh dang thyc hién 1a RETT hoac bat ky 1énh nao ghi vao thanh ghi IE hoac IP.
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Hinh 2.18. Hé thong ngit ciia AT89

Bat ky mot trong 3 diéu kién nay xuét hién s& can trd viéc tao ra LCALL ddi véi
chuong trinh phuc vu ngét. Diéu kién 2 dam bao réng, Iénh dang thuc hién s&
dugc hoan thanh trude khi tro téi bat ky chuong trinh phuc vy nao. Diéu kién 3
dam bao ré’mg, néu lénh dang thuc hién 1a RETI hoac bat ky su truy cap nao vao
IE hodc IP, thi it nhat mot 1énh nita s& duoc thuc hién trude khi bat ky ngét nao
duoc tré t¢i. Chu trinh kiém tra vong dugc 1ap lai voi mdi chu trinh may, va cac
gia tri duoc kiém tra 1a cac gia tri ma da xuét hien ¢ thoi diém S5P2 cia chu
trinh mdy trude d6. Néu mot chi thi ngat c6 hiéu lyc nhung khong duoc dép vng
vi cac diéu kién trén va néu chi thi ndy vin chua c6 hiéu luc khi diéu kién can
tréd duoc loai bo, thi ngét bi tr chéi nay s€ khong duoc phuc vu nira.

LCALL do phan ctng tao ra s& chuyén ndi dung ciia bd dém chwong trinh vao
ngan xép (Nhung khong ghi vao PSW) va nap lai cho PC mot dia chi phu thudc

vao ngudn gy ngat dang duoc phuc vu, nhu bang dudi da
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Ngit Ngudn ngit Dia chi Véc to
External 0 IEO 0003h
Timer 0 TFO 000Bh
External 1 IE1 0013h
Timer 1 TF1 001Bh
Serial Port RI hoac TI 0023h
Timer 2(AT89C52) TF2 hoac EXF2 002Bh
System Reset RST 0000h

Bing 2.7. Pia chi véc to ngat

Lénh RETI thong bao cho bo VXL rang tha tuc ngit nay da két thuc, sau d6 lay
ra 2 Byte tir ngin xép va nap lai cho PC d¢é tra lai quyén diéu khién cho chuong
trinh chinh.

* Cdc ngdt ngodi:

Vi céc chét ngét ngoai dugc tao mau mdi 1an trong mdi chu trinh may, nén mot
gia tri cao hodc thap ctia dau vao sé duy tri trong it nhat 1a 12 chu ky xung nhip
cua b dao dong dé dam béo tao mau. Néu nga‘it ngoai dugc kich hoat bé‘mg suon
xung , thi ngudn ngat ngoai phai duy tri & chdt yéu cau gia tri cao it nhat 1 chu
ky mdy va sau d6 duy tri gia tri thap it nhat 1 chu ky mdy nita. Viéc nay duoc
thue hién dé dam bao rang qua trinh chuyén tiép cho thiy chi thi yéu cau ngit
IEx s& dugc xac 1ap. IEx s& tu dong duoc xoa bai CPU khi thi tuc ngat dap ung
dugc goi.

Néu ngit ngoai dugc kich hoat theo mirc, thi ngudn ngat bén ngoai phai duy tri
cho yéu cau nay cé hiéu luc cho dén khi ngét da duoc yéu cau thue sy duogc tao
ra. Sau d6 ngudn ngit ngoai phai huy yéu cau do6 trudce khi thu tuc phuc vu ngit

hoan thanh, néu khong ngét khac sé duoc tao ra.
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*. Van hanh Single-Step:

CAu triic ngiat AT89C51 cho phép thuc hién cac budc don véi su tham gia cia
rat it phan mém. Nhu da luu y trude ddy, mot yéu cau ngit s& khong duoc dap
g khi mot ngat khac c6 cung miic wu tién van dang hoat dong, n6 ciing khong
dugc dap ung sau khi c6 1énh RETI cho dén khi c6 it nhat mot 1énh khac da
duoc thuc hién. Do d6 mdi khi mot thu tuc ngét dugc dua vao, thi ndé khong thé
duoc dua vao 1an nita cho dén khi it nhat mot 1énh cua chuong trinh ngét duoc
thuc hién. Mot cach dé st dung dac diém nay ddi véi hoat dong theo budc don
1é 1a lap trinh cho 1 trong nhiing ngit ngoai(chang han /INTO0) duoc kich hoat
theo mitrc.

Néu chan /INTO duoc duy tri & muc thap, thi CPU s& chuyén ngay dén thu tuc
ngit ngoai 0 va dimg & d6 cho t6i khi INTO dugce nhan xung tir thap 1én cao rdi
xuéng thép. Sau doé n6 s€ thuc hién 1€nh RETI, tré lai nhi€ém vu chuong trinh,
thuc hién mdt 1€nh, va ngay sau dé nhap lai thu tuc ngﬁit ngoai 0 dé doi xung
nhip tiép theo ctia P3.2. Mbi budc ctia nhiém vu chuong trinh dugc thyc hién
vao mdi thoi diém chan P3.2 duoc nhan xung.

2.5. Bao vé chuong trinh.

Ho VDK Cac bit khoa
AT89C51 LB1, LB2, LB3
AT89C52 LB1, LB2, LB3
AT89C2051 LB1, LB2
AT89C1051 LB1, LB2

Khod by nho chwong trinh cho ho VDK AT89C51:

Chédj |LB1 |LB2 |LB3 |Loaibio vé

1 U U U Khong co dac trung khoa chuong trinh.

2 P U U Céc lénh MOVC duogc thuc thi tr by nhd
chuong trinh ngoai, khong dugc phep tim nap
1énh tir bd nhd ndi. EA duogc lay miu va chét
khi reset. Viéc 1ap trinh trén Flash bi cam.

3 P P U Nhu ché d6 2, ngoai ra con cam viéc kiém tra
chuong trinh.
4 P P P Nhu ché do 3, ngoai ra con cam vi¢c thuc thi

chuong trinh ngoai.

Luu y: P=Programmed, U = Unprogrammed
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2.6. Tra ctru nhanh tap 1énh cua 8051

Bang 1 : Cac lénh toan hoc cua bo VDK ho ATMEN:.

Ciackiéudinhd/chi Thoi
Cau lénh Chirc ning Tryc | Gian | Thanh | Tic %'ﬁﬂc
tiep | tiep ghi thoi hiéﬁ (us)
ADD A<byte> | A=A + <byte> X X X X 1
ADDC Ax<byte> | A=A+ <byte>+C | X X X X 1
SUBB A <byte> | A=A - <byte> X X X X 1
INC A A=A+1 Chi volr A 1
INC  <byte> <byte> = <byte>+1 [x  [x  |x | 1
INC DPTR DPTR=DPTR+1 | Chi volr  DPTR 2
DEC A A=A-1 Chi volr A 1
DEC <byte> <byte> = <byte>+1 | x | x | x | 1
MUL AB BA = A*B Chi volr  A&B 4
DIV AB A=Int(A/B); Chi volr A&B 4
B=Mode(A/B)

DA A Hiéu chinh s6 thap | Chi voi A 1

phan

Bang 2. Cdc lénh chuyén doi dir lidu dé truy cdp ving nhé dir liéu trong:

Cac kiéu dinh dia chi Thoi
CAiu 1énh Chirc ning Tryc Gian | Thanh | Tirc %ﬁ;‘c
aep | yigp | ghi | thoi hién(us)
MOV A,<scr> A = <scr> X X X X 1
MOV <dest>,A | <dest>=A X X X 1
MOV <dest> = <scr> X X X X 2
<dest>,<scr>
MOV <DPTR>, |DPTR = h/sd tuc X 2
#datal6 tho1 16 bit
PUSH <scr> INC SP; X 2
Mov “@SP*, <scr>
POP  <dest> Mov <dest>,“@SP* | x 2
:DEC SP
XCH a<byte> |Do6i dir liéu giita | X X X 1
A&byte
XCHD A,@Ri P6i nira bit thap X 1
gifta A&@Ri
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Bing 3. Cdc Iénh s6 hoc:

Cic kiéu dinh dia chi Thoi
3 gian
Cau Iénh Chirc nang Truc | Gian | Thanh | Tuc
. . " . Thuce
tiep | tiép ghi | thoi
hién(us)
ANL A <byte> A=A AND <byte> X X X X 1
<byte>=
ANL <byte> A X 1
<byte> AND A
<byte>=
ANL <byte> #data X 2
<byte> AND #data
ORL A, <byte> A=A OR <byte> X X X X 1
<byte>=
ORL <byte> A X 1
<pyte> OR A
<byte>=
ORL <byte> #data X 2
<byte> OR #data
XRL A, <byte> A=A XOR <byte> X X X X 1
<byte>=
XRL <byte> A X 1
<byte> XOR A
<byte>=
XRL <byte> #data X 2
<byte> XOR #data
CLR A A =00h Chi voi A 1
CPL A A=NOTA Chi voi A 1
RL A Dich Asangtrai 1 bit [Chi vo1 A 1
Dich A sang trai thdng
RLC A Chi voi A 1
qua C
RR A Dich A sang phai 1 bit [Chi vo1 A 1
Dich A sang phai
RRC A A Chi voi A 1
thong qua C
SWAP A Poi nira bit trong A | Chi  véi A 1
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Bdng 4. Cac lénh dai ek

Cau Iénh Chirc nang Thot gian
Thure hién(us)
ANL C,bit C = C AND bit 2
ANL C,/bit C = C AND NOT bit 2
ORL C,bit C = C ORL hit 2
ORL C,/bit C = C ORL NOT bit 2
MOV C,bit C = bit 1
MOV bit,C Bit=C 2
CLR C C=0 1
CLR hit Bit=0 1
SETB C c=1 1
SETB hit Bit=1 1
CPL C C=NOTC 1
CPL bit Bit = NOT bit 1
C  rel Nhay néu C = 1 2
INC el Nhay néu C =0 2
JB  bit,rel Nhay néu bit = 1 2
IJNB  bit,rel Nhay néu bit =0 2
JBC bit,rel Nhay néu bit=1, sau d6 xo4 bit 2

Bing 5. Cdc Iénh chuyén doi dir liéu dé truy cdp RAM ngoai:

Do 16m Th.gian thuc
Cau Iénh Chirc nang

dia chi hién (us)

8 bits | MOVX A @RI Poc RAM ngoai tai @Ri 2

8 bits | MOVX @Ri,A Ghi vao RAM ngoai tai @Ri 2

16 bits | MOV X Poc RAM ngoai tai @DPTR 2
A @DPTR

16 bits | MOV X Ghi vao RAM ngoai tai @DPTR 2
@DPTR,A
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Bing 6. Cdc lénh chuyén Byte md lénh:

Cau Iénh Chirc nang
Thoi gian thuc hién
MOVC A ,@A+DPTR | boc ROM tai (A+DPTR) 2 Us
MOVC A @A+PC DPoc ROM tai (A+PC) 2 Us

Bing 7. Céc lénh nhay khéng diéu kién trong Flash Microcontrollers:

Cau Iénh Chirc nang Thoi gian thuc
hién(us)
JMP  addr Nhay t6i addr. 2
JMP @A+DPTR Nhay t61 A+DPTR. 2
CALL addr Goi C.trinh con tai addr. 2
RET Quay trg vé tir C.trinh con. 2
RETI Quay trg vé tir ngat. 2
Bing 8. Cdc 1énh nhay cé diéu kién:
< Thoi
Cac kiéu dinh dia chi _
gian
Céu I¢nh Chirc nang Truc | Gian | Th/ | Tuc Thue
tiep | tiép | ghi | thoi hién(.us)
iz el Nhay néu A=0 v A 2
INZ  rel Nhay néu A#0 . 2
DINZ <byte>rel |Giam & nhaynéu#0 | X X 2
CINE Nhay néu X X 2
A, <byte> rel A # <byte>
CINE Nhay néu X X 2
<byte> #data,rel <byte> # #data
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CHUONG 2. THIET KE VA THI CONG PHAN CUNG

A.Gi6i thiéu phan tir

2.1.Chinh lwu cAu mét pha

Muc dich: Chinh luu dong xoay chiéu thanh dong 1 chiéu. Liy dong 1 chiéu
hoat dong cho IC nguén 7805

So db mach:

ks
*

Xét voi tai RL , dién cam L du 16n dé loc dong , ap , dong 13 lién tuc.
- Mach ¢6 Ty, T3 chung Katot

T, , T4 chung Anot
Ntra chu ky dau U,> 0, Anot cia Ty duong , Katot cua T, am . Néu c6 xung
diéu khién mo déng thoi Ty va T, thi ca hai van nay dugc mé thong va dat dién
ap ludi 1én tai Ug = U, . Dién 4p tai mot chiéu bang dién ap xoay chiéu (Ug = U,)
cho dén khinao Ty, T, con din .(Khoang dan ctia cac van phu thudc vao tai ) .
Ntra chu ky sau, di¢n ap doi dau , anot cta Ts duong va katot T4 am , néu co
xung diéu khién md dong thoi T3, T4 thi cac van ndy duge mé thong va Uy = - U,

, vo1 dién ap mot chiéu co6 cung chiéu véi nira chu ky trude
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Hinh 3.1. Cdc dac tinh dién ap tdi, dong qua tai, dong qua van

va dién ap nguoc trén van
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+ Gi4 tri trung binh cua tai

T+
Ug = 2 fﬁuzsine.de = &.Uz cosa = Uy cosa.
27 s 2

Ugo : dién ap trung binh tai trong chinh luu cau khong diéu khién .
+ Dong qua may bién ap ciing bang dong qua van (khi van mo) .

+ Gia trj hiéu dung dong thr cip bién ap

27[—-.120{2
|2= — |d(9=|d
\’27[ 5

+ Pién ap nguoc 16n nhat van phai chiu
Unv = \/E U2
+ DOng lam viéc cua van tinh theo gia tri trung binh

T+o

_ |1 2, _ ld _
= |= |1 = — =0.
= £ 420 7 0.71 I4
+ Cong suat bién ap Spa = 1,23Pg

* Nhan xét :
Chat lugng dién ap cua chinh luu cau mot pha giéng nhu chinh Iuu hinh tia .
Hinh dang duong cong dién ap , dong tai , dong qua van ban dan , hé so dap
mach nhu trong chinh luu hinh tia .
< Uu diém :
- bién ap nguoc trén van nhé hon mot nira so véi chinh luu hinh tia
Un= 2 Us,.
- May bién ap ché tao don gian hon , va c6 hiéu suét cao hon so voi
chinh luu hinh tia .
% Nhuoc diém :
- S6 van nhiéu hon
- Piéu khién van T, , T, va nhom T3, T, phai dong thoi nén khé khin hon
¢ Muc dich:
Doi ngudn dién tir xoay chiéu thanh mét chiéu cung cap cho mach hoat dong
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2.2. IC tao on ap 7805:( IC on ap 5v).

V61 nhitng mach dién khong doi héi do on dinh cua dién ap qua cao, su dung IC
6n 4p thudng dugc nguoi thiét ké str dung vi mach dién kha don gian. Cac loai
6n 4p thuong dugc st dung 14 IC 78xx, v6i xx 1a dién ap can 6n ap. Vi du 7805
6n ap 5V, 7812 6n 4p 12V. Viéc dung céac loai IC 6n ap 78xx twong tu nhau,
dudi day 1a minh hoa cho IC 6n ap 7805:

{IN) ~ - (0UT)

(GND)

So d6 phia duéi IC 7805 ¢6 3 chan:

* Chan s6 1 1a chan IN.

* Chan s6 2 1a chan GND.

* Chan s6 3 1a chan OUT.
Ngo ra OUT luén 6n dinh & 5V du dién ap tir ngudn cung cap thay d6i. Mach
nay dung dé bao vé nhitng mach dién chi hoat dong & dién ap 5V (céc loai IC
thuong hoat dong & dién ap nay). Néu ngudn dién c6 sy cd dot ngodt: dién ap
tdng cao thi mach dién van hoat dong 6n dinh nho ¢6 IC 7805 van gilt dugc dién
ap ¢ ngd ra OUT 5V khong d6i.
Mach trén 1ay nguon mot chiéu tir mot may bién ap voi dién ap tir 7V dén 9V
dé dua vao ngd IN. Khi két ndi mach dién, do nhiéu nguyén nhan, ngudi ding
dé nham 14n cyc tinh ctia ngudn cung cap khi ddu ndi vao mach, trong trudong
hop nay rat dé anh huong dén cac linh kién trén board mach. Vi 1i do d6 mot
diode cau dugc lép thém vao mach, diode cau dam bao cuc tinh cta nguén cép
cho mach theo mot chiéu duy nhat, va nguoi dung ciing khong can quan tim dén
cuc tinh ctia ngudn khi ndi vao ngd IN nita.
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2.3.Ghép ndi mach ciu H va mach khuyéch dai

Thiét ké mach cau H diéu khién, dao chiéu dong co DC.

Pé diéu khién truyén dong cho ctra ty dong ta dung dong co dién mot chiéu c6
dién ap dinh mirc thuong 1a loai 12VDC — 24VDC. O dd an nay em chon dong
co coO dién &p dinh mire 1a 12VDC, véi cong suét dinh muac P = 24W.

Tir cac yéu cau khi thiét ké cira tw dong d3 trinh bay & muc 2.1.2. Khai quat
chung vé clra tu dong nén thiét ké mach dong luc thi phai dam bao diéu khién
dugc dong co mot chiéu quay theo ca hai chiéu: chiéu thuan, chiéu nguoc va
dirng chinh xac, c6 thé diéu khién va kiém soat duoc toc do dong co.

C6 nhiéu phuong an thiét ké dé diéu khién, khoi dong va dao chiéu dong co dién
mot chiéu. Po 1a ding Relay — Contactor ¢6 dao chiéu, dung bd chinh luu cau
Tiristo méc song song nguoc thudng duoc tmg dung & cdc tai c6 cong suat 16n
hoac dung mach cau H dé diéu khién dong co mot chiéu... O day vi tai co6 cong
suat nho nén em chon sir dung dong co DC diéu khién boi mach cau H.

% Mach cau H dieu khién ddo chiéu dong co' mét chieu:

T ¢ I'-

1

>11-F'.\l

Hinh 3.1. Mach ciu H diéu khién déng co' mjt chiéu.
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o Mach gom:

+ 4 Transistor cong suat QIl, Q2, Q3, Q4. Q1, Q2 1a loai Transistor NPN
TIP41, Q3, Q4 1a loai Transistor PNP TIP42, chiu duogc ap 40V va dong 16n 1én
to1 10A.

+ 2 Transistor diéu khién Q5, Q6 1a loai NPN C8283.

+ 2 tré R;.

+ 2 tro Ry.

+ 4 Pidt ( D1+ D4) 2N4007.

+ Pong co mdt chidu 12VDC, 24W.

+ Nguon dién cap 1a 12VDC.

e Tinh todn cong sudt:

Dong va ap cua dong co di¢n mdt chiéu lam viéc & cac ché d6 tai khac
nhau: ché d6 khoi dong, lam viéc dinh murc, ché d6 qua tai... dé chon céc linh
kién va Transistor cong suat trong mach cau H nhu sau:

+ Tinh dong dién lam vi¢c dinh murc ciia dong co dién :

=P 22 )5
u 12

+ Tinh dong dién khi kho1 dong dong co mdt chiéu, gid st Iigge = 3lamae =
3*2 = 6A

+ Chon ché do dong co c6 thé lam viéc quéa ap bang 200%Ugy, = 2*12
24V,

+ Chon ché do quéa dong cho Transistor = (1,6 = 2,5) lac lam viéc voi tai
nang nhat 1a ché do khoi dong hodc lic qua tai = 1,6* 6 = 9,6A.

Do d6 ta chon loai Transistor cong suét chiu dong trén 10A, di¢n 4p lam
viéc max 16n hon 24VDC. Tra bang datasheet, chon dugc loai Transistor TIP41
va TIP42 c6 théng sd: Vego = 40V, Vg = 40V, Vego =5V, Ic = 10A, g = 2A.,

o Tir mach ciu H, ta két néi téi vi diéu khién AT89C51 nhw sau:

+ Chan P2.1 ndi t&i chan B cia Q5.

+ Chan P2.0 ndi t&i chan B cia Q6.
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Khi d6 tin hiéu diéu khién hoat dong cua dong co s¢ duoc cép tr vi diéu khién
AT89C51. bong co duogc dat trong hop ky thuat ndi truc tiép vO1 hé truc vit me,
dai 6c va banh ring ndi v6i canh cira dé truyén dong cho cira. O day 1a bién
chuyén dong quay cta dong co thanh chuyén dong tinh tién dé dong mo cira.
Ctra duoc truot trén 2 duong ray trén va dudi véi bon banh xe (6 vong bi hoic
cling c6 thé 1a cac bac dong) gin & phia trén va phia dudi cua cira.
% Nguyén ly diéu khién:

Cép ngué)n dién 12VDC, 5 VDC nhu hinh v&. Gia st néu bd diéu khién xuét cac
tin hiéu diéu khién dit vao Transistor Q5 va Q6 theo bang chan 1y thi s& diéu
khién duoc trang thai lam viéc cta dong co: quay thudn, quay ngugc, dimg.
Piéu khién trang thai lam viéc ctia dong co tuan theo bang chan 1y dudi day:

Bang 3.1. Bang chan ly trang thai hoat dong cia dong co DC.

Q5 (P2.1) | Q6 (P2.0) Trang thai lam viéc caa dong co
0 0 bong co dung
0 1 bong co quay thuan
1 0 bong co quay nguoc
1 1 bong co dung

Trong d6: + Trang thai logic 1 = VCC, diéu khién Transistor dan.
+ Trang théi logic 0 = 0 V, diéu khién Transistor khoa.
e Dicu khién dong co quay thuén:
Gia sir néu cép tin hiéu diéu khién vao chin B cua Transistor Q6, Q6 thong dan
dong, 1am mat 4p trén cuc B ctia Q3 tir 12V xubng 0V nén Q3 thong, cuc B cua
Q5 khong dugc cap tin hiéu diéu khién nén Q5 bi khoa, khi d6 c6 ap dat 1én cuc
B cua Transistor Q1, Q1 thong dan dong chiy qua dong co qua Q3 vé dit OV,
Luc d6 dong co s& quay theo chiéu thuan.
e Piéu khién dong co quay nguorc:
Gia str néu cap tin hiéu diéu khién mo Q5 va khong cép tin hiéu diéu khién mo
Q6. Luc d6 Q5 thong dian dong vé ngudn OV nén Q1 bj khod va Q4 thong, Q6
khoa lam Q2 théng. Dong dién tir nguon chay qua Q2 dén dong co qua Q4 vé

ngudn 0V. Luc d6 dong co s& quay nguoc.
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e Piéu khién dong co dirng:
Mubdn dimng dong co thi ta cip dong thoi tin hiéu diéu khién mo Q5 va Q6 hoic
khéng cap tin hiéu diéu khién mé Q5 va Q6. Luc d6 tat ca cac Transistor Q1 dén
Q4 déu khoa dan dén khong c6 dong cap cho dong co. Pong co s& khong 1am
viéc ( khong quay) .
Bén Didt 2N4007 lam nhiém vu ngan dong cam tng nguoc tao ra khi tat cudn
day dong co ( mat dién) goi 1a Pidt hoan nang luong, khép kin ning lugng trong
mach khi dong co mot chiéu dimg quay hodc dang 1am viéc bj mat ngudn.
Cac dién tro tr Ry va R, lép trong mach dung dé han dong dat lén cuc B cua
Transistor, bao vé Transistor. R = 10KQ 1a dién tro treo ding dé kéo, ting dong
diéu khién m¢ Transistor & cong Port2.

< Uu diém:
Piéu khién dong co mat chiéu c6 dao chiéu dung mach cau H ¢6 uvu diém 1a
mach déng mé khong tiép diém bang Transistor cong suat nén c6 do bén 6n
dinh, do tin cay va tudi tho cao, dé diéu khién trang thai 1am viéc ctia dong co.
Tuy nhién mach cau H chi ding dé diéu khién dong co mot chiéu véi tai tuong
d6i nho. Pdi véi cac tai twong doi 16n va 16n thi khong dap ung duoc nén khong

str dung. Khi @6 ta phai dung mach cau Tiristor.
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Khéi RESET c6 tac dung dua vi diéu khién vé trang thai ban dau. Khi niit Reset
duoc 4n dién ap +5V tu ngué)n duoc ndi vao chan Reset cua vi diéu khién duge
chay thing xudng dat luc ndy dién ap tai chan vi diéu khién thay d6i dot ngot vé
0, VDK nhan biét dugc su thay doi nay va khoi dong lai trang thai ban dau cho
hé thong.

2.5. Khdi tao xung dao dong:

o
} g XTAT.2
XTAT.1
T2
1 II:I: 2 < Atmegal 6
12MHz
Cl11 ——Cl12
| 22pF 22pF
GND

Day la bd dao dong thach anh c6 tac dung tao xung nhip voi tan s 12MHz cho
VDK hoat dong. Hai dau nay duogc ndi vao 2chan XTAL1 va XTAL2 cia VDK.
2.6. THIET KE MODULE LCD.
2.6.1. Gidi thi¢u
Man hinh tinh thé long LCD (Liquid Crystal Display) ngay cang dugc sir dung
rong rdi va dang dan thay thé cac dén Led (7 doan va nhiéu doan).

- Man hinh LCD c6 gié thanh ha.

- Kha nang hién thi s6, ky tu va d6 hoa t6t hon nhiéu so véi dén Led.

- Cong suat tiéu thu nho
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2.6.2. Mo ta chédn cua LCD

1. Vpbp, Vss, Va Vgg:

La chan ngudn + 5VDC va chan ndi dat OV twong tng, con Ve dung dé diéu
khién d6 twong phan ctua LCD.

Do twong phan ctia LCD phuy thudc vao ngudn cung cap va cac thong tin duoc
hién thi trén mot hodc hai dong. Dé diéu chinh do twong phan ta thay doi gia tri
dién 4p (tir OV dén Vpp) cung cp cho chan c6 ky hiéu 1a Vee. Dé 1am diéu nay
ta c6 thé dé chan Vee ndi véi bién tré 10KQ dé diéu chinh mic dién 4p. Trong
mot s6 loai LCD, dé tién cho viéc quan sat cac thong tin hién thi trén LCD duoc
rd rang, anh sang modi trudong bén ngoai khong du d6 chiéu sang, ngudi ta
thuong tich hop trén modul LCD mot dén nén ( Backlight) 6 mau xanh duong
hodc xanh 14 cay. Trong qua trinh sir dung, dé kéo dai tudi tho cho dén nén cua
LCD ta mic ndi tiép voi dén nén mot dién trd' dé giéi han dong dién qua dén (
tuong tu nhu gidi han dong qua céc Led thong thuong).

2. Chan chon thanh ghi RS ( Register Select):

C6 hai thanh ghi rat quan trong bén trong LCD. Chan RS dugc dung dé chon céc
thanh ghi ndy. Néu RS = 0 thi thanh ghi mi 1énh duoc chon, cho phép ngudi
dung giri mot 1€nh chéng han nhu 1énh x04 man hinh, dua con tré vé dau dong...
Néu RS = 1 thi thanh ghi dir liéu dugc chon cho phép nguoi dung gti dir liéu
can hién thij 1én LCD.

3. Chan doc\ ghi R\ W ( Read\ Write):

Chén dau vao doc\ ghi cho phép doc\ ghi thong tin 1én LCD. Khi R\W = 0 thi
ghi thong tin Ién LCD, khi R\W =1 thi doc.

O ché d6 “ doc”, nghia 1a MCU sé& doc thong tin tir LCD thong qua cac chan
DBx. Con khi ¢ ché do “ ghi”, nghia 14 MCU xuét thong tin diéu khién cho LCD
thdng qua cac chan DBXx.

4. Chan cho phép E ( Enable):

Chén cho phép E dugc LCD st dung dé chét thong tin hién dang c6 trén chan dit
li€u cta nd. Khi dir liéu duoc cép dén chan dit liéu thi mot xung muc cao Xuéng
thap phai dugc ap dén chan E dé LCD chdt dit liéu trén chan dir liéu. Xung nay

phai c6 d6 rong tdi thiéu 1a 450ns.
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5. Chan dir liéu DBO- DBY:
Pay 1a 8 chan dir liéu 8 bit, duoc dung dé giri thong tin 1én LCD hodc doc ndi
dung cua cac thanh ghi trong LCD.
Pé hién thi cac chit cai va cac con sd, ma ASCII cua cac chir cai tir A- Z, a- z va
cac con sO tir 0 — 9 duoc giri dén cac chan nay khi bat RS = 1.
2.6.3. Tap lénh cua LCD.
< Gom 4 nhém Iénh sau:

+ Céc 1énh vé kiéu hién thi. VD: Kiéu hién thi ( 1 hang / 2 hang), chiéu dai
dir ligu ( 8 bit/ 4 bit) ...

+ Chi dinh dia chi RAM ndi.

+ Nhom Iénh truyén dir liéu trong RAM ndi.

+ Cac Iénh con lai.

Béang duéi day liét ké ma 1énh ctia LCD.

Chan Ky 1/0 Mo ta
hi¢u
1 VSS - | Dat
2 VCC - | Duong nguén 5V
3 VEE - | Nguén diéu khién twong phan
4 RS | RS=0 chon thanh ghi 1énh,RS=1 chon thanh ghi dir li¢u
5 R/W | | R'W=1 doc dir li¢u,R/W=0 ghi di li¢u
6 EN I/0 | Chén cho phép
7 DBO I/O | Bus dir li¢u 8 bit
8 DB1 I/0 | Bus dir li¢u 8 bit
9 DB2 I/0O | Bus dit li¢u 8 bit
10 DB3 I/0 | Bus dir li¢u 8 bit
11 DB4 I/0O | Bus dir li¢u 8 bit
12 DB5 I/0 | Bus dir li¢u 8 bit
13 DB6 I/O | Bus dit li¢u 8 bit
14 DB7 I/0 | Bus dir li¢u 8 bit

Bang3.7Mo ta chdn cua LCD.
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+» Khéi tao LCD:
La viéc thiét 1ap cac thong sé lam viéc ban dau. Poi véi LCD, khoi tao gitip
thiét 1ap cac giao thirc 1am vi¢c gitta LCD va vi diéu khién. Viéc khoi tao chi
duoc thuc hién 1 1an duy nhét & dau chuong trinh diéu khién LCD va bao gém
cac thiét lap sau:

+ Display clear: Xéa/ khong xo6a toan bo ndi dung hién thi trude do.

+ Function set: Kiéu giao tiép 8bit/ 4bit, s6 hang hién thi 1hang/ 2hang,
kiéu ki tu 5x8/ 5x10.

+ Display on/ off control: Hién thi/ tat man hinh, hién thi/ tit con trd, nhap
nhay/ khéng nhap nhay.

+ Entry mode set: Céc thiét 1ap kiéu nhap ki tu nhu: Dich/ khong dich, tu

tang/ giam ( Increment).

Man hinh LCD nay dung dé giao di¢n gilta nguodi dung va bd diéu khién ctra, dé
hién thi cac trang thai lam viéc cia b di€u khién, cac dong thong bdo té1 ngudi

dung va dong hién thi nhap ma Pin code vao tir ban phim
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Bang 12.4: Danh sach liét ké céc 1énh va dia chi lénh cia LCD.

Lénh M6 ta Thel glan
thuc hién
wn = O M O D Mo o ;|
E & o o a o a o a o
Xoa 00 0 0 0 0 0 0 0 1 Xoatoanbd manhinhva datdia 164 us
man chi 0 clia DD RAM vao bd dém
hinh dia chi
T¢vé 0 0 0 0 0 0 0 0 1 Dat dia chi 0 cla DD RAM nhubd  1.64 ps
déu dém dia chi. Tra hién thi dich vé vi
dang trf géic DD RAM khéing thay déi
Patché 0 0 0 0O 0O 0 0 1 1 § Dathuimg {:huyén dichcontrova 40 ps
dd truy D xac dinh dich hién thi cac thao tac
nhap nay duge thuc hién khi doc va ghi
dir liéu
Diéu 0 0 0 0 0 0 1 D C B DatBattatmanhinh (D) BAt/ tt 40 us
khién con tro (C) va nhdp nhay ky tv & vi
Bat/tat tri con tré (2)
hién thi
Dich 00 0 0 0 1 8 R Dich con trd va dich hién thi ma 40 us
hién thi I khang thay ddi DD RAM
va con C L
trd
Pat 0 0 0 0 1 D N F Thiét lap d6 dai dor liéu (DL) s6 40 ps
chirc L ddng hién thi (L) va phéng ky tu
nang (F)
Batda 0 0 0 1 AGC Thiét 1ap dia chi C6 RAM dr liéu 40 s
chi CG RAM dugc gii di va nhén sau
CGRA thiét lap nay
M
Thiét 0 o 1 ADD Thiét lap dia chi DD RAM d(r liéu 40 ps
lap dia DD RAM dugc gl va nhan sau
chi DD thiét lap nay
RAM
Coban 0 1 BF ADD Ca ban doc (BF) bao hoat dong 40 us
doc va bén trong dang dugc thuc hién va
dia chi doc ndi dung bd dém dia chi
Ghidr 1 0 Ghi dirliéu Ghi dir liéu vao DD RAM hodc CG 40 pus
ligu CG RAM
hoac
0D
RAM
Boc dor 1 1 Boc dir liéu Boc dir liéu tir DD RAM hodc CG 40 us
ligu CG RAM
hodc
oD
RAM

41



Ghi chu:

1. Théi gian thue 14 théi gian cye dai khi tan s6 f; hoace £ 1a 250KHz

2. Thai gian thire thay doi khi tan so thay doi. Khi tan so fge hay f,..La 270kHz thi
thai gian thire hién duge tinh 250/270 = 40 = 35us vov...

3. Cac kv higu viet tat wong bang la:

4.
DD RAM RAM d liéu hién thi (Display Data RAM)
CG RAM RAM may phat ky tu (character Generator)
ACC Dia chia cla RAM may phat ky o
ADD Dia chi cla RAM dir ligu hién thi phi hop véi dia chi con rd.
AC Bo dém dia chi (Address Counter) duge dong cho cac dia chi DD RAM va CG
RAM.
1D =1 Tang 1D =0 Gidm
§=1 Kem dich hién thi
SiC=1 Dich hién thi SiC=0 Dich con ird
RIL=1 Dich sang phai RIL=0 Dich tréi
oL=1 8 bit OL=0 4 hit
N=1 2 déng N=1 1déng
F=1 Ma tran didm 5 = 10 F=0 Ma tran diém 5 > 7
BF =1 Ban BF=0 C6 thé nhén lénh

2.6.4 SO PO GHEP NOI LCD

<
(@]
O
® U3 1033
Ul g| ATgoCs1  VCC
o % P2.0/A8 5P0.0/ADO gg
0—55 P2.1/A9  >P0.1/AD1 [~57
Ti2 54| P2.2/A10  PO0.2/AD2 [35
13 55| P2.3/A11  P0.3/AD3 [5&
£ 56| P2.4/A12  P0.4/AD4 [—3;
RW 57| P2.5/A13  P0.5/AD5
RS g | P2.6/A14 P0.6/AD6
28 2
——{ P2.7/A15 P0.7/AD7
PO 0
o 10 P3.0/RXD P10 [ 501
o P3.1/TXD P1.1 B0 2
Eo > P3.2/INTO P12 [— 505
O—71 P3.3/INTL P13 [5—pp 24
S 15| P340 PL4 "6 Y2 12MHz  C10 33pF
0— 2 P3.5/TL P15 [>—o i P
O0—=— P3.6/WR P16 [g—— l |
o P3.7/RD P17 0O ]
E‘%‘ ALE/PROG  XTAL1 ig T |
O0—="— PSEN XTAL2 |
— vce
2 EAvPP 31 cs sspr _L
G RST —<RST] N
=1
N
8
[} 3 >
Q >
R31 I
SwW1 RST c11 >
—_ 10pF
NS ——0 O RST
R29 1K < U7ALM324
3
R21 TP3 * >l ——s6 >
S 10K = O 2




2.7. D0 TOC PQ PONG CO MOQT CHIEU
2.7.1 Giéi thiéu.

Trén module diéu khién dong co mot chiéu ngudi ta thuong gan mot thiét bj dé
do tbc do dong co mot chiéu, tir d6 dé nguoi diéu khién c6 thé dua ra cac thuat toan
diéu khién dong co theo ¥ mudn. Pé dap tmg nhu cau thuc tién d6 trong d6 an nay
em c6 thiét ké 1én module do tdc do dong co mot chiéu st dung cam bién tur.

2.7.2 Nguyén ly hoat dong.

Ta st dung module nay dé do toc do6 cua dong co mdt chiéu, ta sir dung cam
bién tir dé do tdc d6 cua dong co.

Nguyén 1y hoat dong cua cam bién tir nay nhu sau: Khi ta cho truc dong co gin
v6i mot cai dia, trén dia co gan 1 mau gidy bac. Cho dia ndy quay qua dau phat
clia cam bién tir, cam bién tir s& phat hién duoc thoi diém c6 mau gidy bac chay
qua, mdi lan phat hién duoc thi cam bién tir s& chuyén ra trang thai ngd ra cta
cam bién mot xung vudng. Néu ta dung bo dém xung vudng dé dém su chuyén
trang thai ngd ra ctia cam bién tir trong mot don vi thoi gian thi ta c6 thé do tinh

dugc toc do cua dong co.

2.8. 1C 74HC245
2.8.1. Mo ta chung:
IC 74HC245 13 IC dém c6 kha nang chét dau ra
- Thoi gian cham tré trén duong tryén: 18 ns
- Pham vi dién ap van hanh rong: 2 ->6 V
- Thich hop véi hé thong Bus
- Diu ra diéu khién: 15 LS-TTL tai
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2.8.2. So' d6 chan:

DIR

Al

Al

A2

A3

Ad

As

Ag

A7

- A0 ->A7: Dit liéu dau vao
- OE: Chén cho phép

- DIR: Quy dinh dau ra
-B0->B7:8daura

- GND: mass (0V)

- Vcc: Bién &p duong (5V)

2.8.3. Bang hoat dong cua IC 74HC245:

N F=,
L~
—{L{ B0 .,
v
LI
N
-~ = e
< 16
’ >
?‘: B3 ,c
L~
F e,
L~
2 le
|~
?‘ Be 1,
~L
L~
< BT .,

INPUTS INPUTS/OUTPUTS
OE DIR A, B,
L L A=FB NFUE
L H KFPUL BE=A
H X Z Z

- H: Mtc cao

- L: Mt thap
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- Z: Tro khang cao
2.1.4.1C LM 324:
So dd chan:

QUTPUT 3 INPUTA  INPUT AT GND INPUT 3" INPUTI™ DUTPUT]

" 13 12 1 10 9 L]

B

' 2 3 l4 5 3 7

DUTPUT T INFUT 1™ IWPUT 1" v' INPUT 2" INPUT 2® DUTPUT2

So do nguyén ly IC LM324:

INPUTS 4 ouTrT

00029902
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B.Phin cimg

2.9.Thiét ké mach hoat ddng cho AT89C51.

Dé bo diéu khién ctra tu dong co thé hoat dong dugc thi phai thiét 1ap mach hoat
dong cho chip AT89CS51 nhu sau:

+ Cép ngudn nudi cho AT89C51: Chéan 40 ndi v6i ngudn +5VDC, chan 20
nbi voi mass GND ( OV).

+ Cép tin hiéu Reset cho AT89C51: b:?mg hai ché do, ché do tu dong va ché
do bﬁng tay. Ché d6 tu dong dung mach tu dao dong RC ( R = 8,2KQ, C =
10uF) ndi voi ngudn +5VDC, khi cap ngudn cho bd diéu khién thi vi diéu khién
s& ty dong Reset trang thai ban ddu. Mach Reset bang tay gom nait bAm nbi tiép
vo1 dién tro 100Q cép vao chan sb 9, khi mudn Reset lai bd diéu khién chi can
nhan nut nay ¢ bat ctr thoi diém nao.

+ Cép tin hiéu dao dong cho bd vi diéu khién tir bo dao dong thach anh bén
ngoai c6 tan sd6 12MHz, hai tu C = 47pF nbi vao chan 18 ( XTALL 2), 19
( XTALL1) nhu hinh v€& bén duoi.

+ O day do str dung bo nhé chuong trinh Rom bén trong AT89C51 nén ta
ndi chan EA ( chin s631) véi ngudn +5VDC.

Mach hoat dong cho AT89C51 nhu hinh duéi day:

VOO [ o5
Ul T (+3V)
1} Fi0 40 i F::
_ F11 Pl | |—
2 Plz Pz 2L
- Pl PO 15
5 P14 P4 14
- Fl& FO5 e
Fla Fod
] 32
P17 FO7

ATpF EAFVE
o H1 ALE/P o
” | J_ PEED |l V2O {45V
I IeF 12MHe lg‘iﬂﬁ
. fFl' — =
_| Bt W

v

= GIND | 18 RESET g L =1z
{0v) ' = Xz
R=82K
—2 o 55 el - D ]_:
1_’\0 W Fzd ; ; covy T
| R P25 =
TO P24 ==
:—jﬂ IHT1 | ] 3‘:
— | 110 P2z o
i TXD Pzl T
RXD 20 P20
2051 —1— o
=0

Hinh 3.3. Thiét ké mach hoat dong cho AT89C52.
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Thiét ké mach giao tiép AT89C51 v6i man hinh LCD.

So' d6 két ndi chan nhuw sau:

+ Chén s6 1: Vgs ciia LCD ndi v6i 0V ( GND).

+ Chan s6 2: Vpp ctia LCD ndi véi +5VDC.

+ Chan sb 3: Vee (V) ctia LCD ndi véi +5VDC qua 1 bién tré tinh chinh
10KQ.

+ Chan s6 4: RS cua LCD nbi voi P2.5 cia AT89CS1.

+ Chan s6 5: R\WW ctia LCD ndi v6i P2.6 ctia AT89C51.

+ Chan s6 6: E cia LCD ndi v6i P2.7 ciia AT89C51.

+ Chén s6 7 - 14: DO — D7 ctia LCD ndi vé6i Port 0 ( P0.0 — P0.7).

+ Chan s6 15: A ( Back light) ctia LCD nbi v6i nguén SVDC qua mdt dién
tré R =220 Q dé hién anh sang dén nén Back light.

+ Chan s6 16: K ( Back light ground) ctia LCD nbi véi 0V ( GND).

LCD
PORT 0 vee B3
P0.0 ! Dl VS L -
P01 2 D1 ,
F0.2 Dz VDD
P0 3}—10— D3 LCD ,
P04 D4 VEE
+

PO.5|——=— D5 L R20 LGV
P06 1a D LEL+ 14:I—T
P07 D7 b LED-

E fa's 2 ——

= — GND (0V)
& [rel 4

P2 70—
P2 6
P2 50

Hinh 3.4. So' @ mach ghép n6i man hinh LCD véi AT89C51.
2.10. Thiét ké b ngudn.
Vi diéu khién AT89C51 va cac thiét bi trén Mainboard dung ngudn dién mot

chiéu 5VDC chuan va mach dong co ding ngudn dién 12VDC. Vi vay em thiét
ké bd ngudn 5 VDC cung cip cho bo diéu khién ctra hoat dong. Ngudn 12VDC

cung cép cho tai dong co.

47



Dé ¢6 6n ap ra tdt va on dinh, em chon bién ap co Ug = (1,2 +1,8) Uy. Do do
em chon bién ap ngué)n 13 loai c6 dau ra ha ap 24VAC. Tu nguén dién 220VAC,
50Hz, qua bién 4ap ha ap xudng 24VAC, qua bd chinh luu cau gom bdn Dibt
chinh Iuu thanh ngudn mot chiéu 24VDC qua bd IC 6n ap 78LM12 ra thanh
nguén mot chiéu 12VDC, qua bo loc gém tu dién Cl= 1000uF, C2 = 1000uF
c6 tac dung san phing dién ap, va loc nhitng xung nhiéu tir ngudn vao. Ngudn
12VDC nay dugc cung cép cho mach cau H diéu khién dong co mot chiéu diéu
khién dong mo cira, cip ngudn nudi cho 2 bd cam bién an toan va 1a ngudn dau
vao cho IC 6n ap 78LMO5 va tu C3 = 1000uF dé dua ra dién ap dau ra 5VDC
cung cip ngudn cho bo diéu khién cira tu dong va cac thiét bi khac nhu man
hinh LCD, Loa...

Tac dung cua tu loc la ddc bi€t quan trong ddi véi nguén dién &p +5VDC nd
nham tranh céc xung, giai nhiéu tir nguén, dong co hodc tao ra bdi cac hi¢u ung
cam khi céc linh kién sb chuyén trang thai. Tranh lam treo vi diéu khién.

Hinh v€ dudi day mo ta so do bo nguon cap:

i D! URIT812CT 12y UBIT305CT 5
H— 1 Vin HIV J g 1 Vi +HY 3
T J_
.y — [)
NIVAC UVAC 2 % T % caf A
D3 ] W

LED1 )

= o
(o)

Hinh 3. So' d6 mach b ngudn.
Hoic c6 thé dung riéng bién ap 220VAC, 50Hz, dau ra 1a 12VAC, 50Hz, va
dong dau ra khoang 10A qua bo chinh luu cau 4 Didt va cac tu loc dé cung cap
truc tiép ngué)n nudi cho mach cau H diéu khién hoat dong cua dong co dam bao

dugc dong va ap cung cap 6n dinh cho dong co khoang xap xi 12VDC, 10A
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CHUONG 3:THIET KE PHAN MEM

3.1 THUAT TOAN

Thudt todn tong hop:

A 4

Khoi tao
LCD

>
.

Hién thi toc do,
chiéu quay

Ngit time0

Pém 1 xung
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3.2 PHAN LAP TRINH

3.2.1 PIEU KHIEN PONG CO 12DVC(MOTO_12VDC)

#include <AT89X52.H>

#include <delay.c>

#include <lcd.c>

[*====================Dinh nghia chan dieu
Khien====================%/

#define PWM1 P2 4

#define PWM2 P2 3

#define start stop P12

#define left P11

#define right P13

#define up P10

#define down Pl 4
[*====================Khai bao bien toan cuc

unsigned char

memorize_start_top=0,memorize_rotate_left=0,memorize_rotate_right=0;

unsigned char size=0,x,startup,add;

unsigned long count,SPEED;

unsigned int memorize;

void delay(int n);

void main(void);

void lead_key(void);

void init_motor(unsigned char p);

void scan_port(void);

void lead_key(void){

x=P1;

X=~X;
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if(x1=0){

x=P1;
X=~X;
if(x1=0){
x=P1;
X=~X;
if(x!=0){
x=P1;
X=~X;
startup=x;
}
}
loop: x=P1;
X=~X;
while(x!=0){
goto loop;
}
}
}
[*==================== ham con ====================%*/

void init_motor(unsigned char u){
switch(u){
case 4 : memorize_start_top=~memorize_start_top;size=0;
memorize_rotate left=0;memorize_rotate_right=0; break;
case 2 :memorize_rotate_left=1;memorize_rotate_right=0; break;
case 8 :memorize_rotate left=0;memorize_rotate right=1; break;
case 1 :size++;if(size>10)size=10; break;
case 16 :size--;if(size>=10)size=0; break;
}
startup=0;
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void init_interrupt(void)

{

TMOD=0x02; /l Dat timer 0 che do 8 bit
THO0=0x9B; // Nap gia tri 155

EA=1; /l Cho phep ngat toan cuc

ETO0=1; Il Cho phep ngat timer 0

EX0=1; /l Cho phep ngat ngoai 0

ITO=1; Il Cap phat ngat theo xuon

TRO=1; /l Chay timer 0

}

[¥*==================== phuc vu hgat timeQ ===========

void timer_0_overflow(void) interrupt TFO_VECTOR

{
TRO0=0;TF0=0;

if(memorize_start_top!=0){add++;

if(add<=size){PWM1l=memorize_rotate_left;

PWM2=memorize_rotate_right;}

else{PWM1=0;PWM2=0;}
if(add==10)add=0;

memorize++;

iIf(memorize==100){memorize=0;SPEED=count; count=0;}

}
else{PWM1=0;PWM2=0;}
scan_port();
TRO=1;

53



void main (void)
{
init_lcd();
init_interrupt();
while(1){

iIf(memorize_start_top!=0){

print_str(0x80,""STAR PWM= /10");

print_val(0x8B,size,2);

if(memorize_rotate left==1) {print_str(0OxCO,""LEFT SD: v/ms"
);print_val(0xC9,SPEED,3);}

if(memorize_rotate right==1){print_str(OxCO,"RIGHT SD: v/ms"
);print_val(0xC9,SPEED,3);}

}

else{write_cmd(0x01);print_str(0x00,""STOP" );}
delay(1000);

}

}
3.2.2 TAO THOI GIAN TRE

void delay( unsigned int time )
{
while(time --)
{
TMOD =0x10 ;
TH1 = 0xFC ;//D8
TL1 =0x17;//FO
TF1 =0;
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while(!TF1);
TF1 =0;
TR1 =0;
}
}
3.2.3 PIEU KHIEN LCD
[*====================Dinh nghia hang
cuc====================%/
#define return_home 0x02 // ve dau dong
#define funset O0x38 //matrix 5x7
#define entrymode 0x06 //dich con tro sang phai
#define offdsp 0x0C //tat hien thi nhap nhay con tro
#define cleardsp 0x01 //xoa man hinh
[¥====================Khai bao chan dieu
——=——————————==c=c=%/
#define LCD PO
#define rs P2 5
#define rw P2 6
#define en P2 7

TR1 =1,

#define write_cm {rs=0;rw=0;en=1;en=0;}

#define write_da {rs=1;rw=0;en=1;en=0;}

[¥*====================Khai bao
CuC====================*/

char a;

[*=============—=====—====cvjet

void busy_flag(void)

{
LCD=0xff;

bien

toan

Icd

toan

cac
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rs=0;
rw=1;

do {
en=1,;
delay(2);
en=0;
a=LCD;
a=a&0x80;

}
while(a==0x80);

[*======—==—=—=—=——=—=——=—====ham gh| lenh len lcd

void write_cmd(unsigned char lcd_cmd)
{

/Ibusy flag();

LCD=lcd_cmd;

write_cm;

delay(5);

[*==—===—=—=——=—=——=—=—=——=—===ham gh| du lieu len lcd

void write_data(unsigned char Icd_data)

{
Ibusy_flag();

LCD=lcd_data;
write_da;
delay(5);

[*=================Ham ghi lenh 1 chuoi ky tu ra LCD
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void print_str(unsigned char place, char *input)

{

write_cmd(place|0x80);

delay(10);

while(*input!=0)

{

write_data(*input);

input++;

}

}

[*========—————=——=——=—====Ham gh| con SO ra LCD
::::::::::::::::::::::::::*/

void print_val(unsigned char place,unsigned int val, unsigned int num)

{

inti;

unsigned char j=0;
unsigned char temp[10];
I=num;
write_cmd(place|0x80);
delay(10);
if(val==0)
{
iIf(num==1)
write_data('0");
else
{
for(j=0;j<(num-1);j++)
write_data(* ");
write_data('0");
}
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else

{

while(i--)
{
if(val)
temp[i]=(val%10)|0x30;
else
temp[i]="";
val/=10;
}

for(i=0;i<num;i++)

write_data(templ[i]);

}

}

fi=s====================  Khoi
——————————o—-—-ooo——ooo—oo

S —— *

void init_lcd(void)

{

write_cmd(return_home);
write_cmd(funset);
write_cmd(entrymode);
write_cmd(offdsp);
write_cmd(cleardsp);
write_cmd(0x80);

tao

cau

hinh

LCD

58



KET LUAN VA HUONG PHAT TRIEN

Sau mét thoi gian tim hiéu va tong hop tai liéu, tinh toan mot céch
nghiém tic, ching em d3 hoan thanh dé tai vé “Thiét ké xdy dung bé dém xung,
ing dung do toc dp trong hé thong truyén dong dién”. DE tai duoc lva chon
dua trén tinh thong dung, hiéu qua va tng dung rong rii trong thuc té. Cach

trinh bay don gian ngén gon va dé hiéu nhat.

Trong thoi gian 1am viéc em dd hoc hoi duoc nhiéu kinh nghiém quy bau
nhu: hoan thién k¥ nang tim kiém va sir 1y thong tin, tinh toan, k¥ ning trinh bay
mot bai dé tai, cong dung cta bd diéu khién dong co mét chiéu theo phuong
phép thay d6i do rong xung, cac khau trong mach diéu khién d6 rong xung, c6
co hoi duoc tiép xtGic va tim hiéu nhiéu hon vé cic phan mém md phong nhu:
AutoCAD 2007, Orcad10.5, Proteus... cling nhu k¥ nang lam vi¢c theo nhém va

doc 1ap hi¢u qua.
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