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‘
Loi noi dau

Ngay nay nhan loai dang trai qua nhiing su phat trién vuot vé moi mat. Trong

d6 dién tir, ty dong hoa doéng mot vai trd khong nho. Dién tir gop phan vao

qua trinh ty dong hod moi thr gitip con ngudi hién dai hoa cudc sdng.

Sau hon ba thang khong ngimg nghién ctru, hoc hoi, véi dé tai duoc giao
1a: “Thiét ké hé théng hién thi thoi gian thwe.” Em d3 hoan thamh. Dé tai
duoc chia lam ba chuong nhu sau:

Chuong 1: Tong quan vé hé thong hién thi thoi gian thyc

Chuong 2: Thiét ké va thi cong hé thong hién thi thoi gian thuc

Chuong 3: Thiét ké phan mém cho hé théng hién thi thoi gian thuc

Pé hoan thanh dugc db an tot nghiép ndy, trude tién em xin bay to long
biét on siu sic dén tat ca céc théy c6 Khoa Dién - Dién tir — truong Pai hoc
Dan lap Hai Phong da hét long hudng dan, truyén dat nhitng kién thirc va kinh
nghiém cho em trong nhitng ndm thang hoc tap.

Pic biét em xin cam on thiy gido Nguyén Trong Thing di luon quan
tam, hudng dan, dong vién va giup d& em trong sudt qua trinh thuc hién do an
t6t nghiép nay.

Sau cung xin cam on nhitng ngudi than, ban bé da giup d& dé d6 an nay
duoc hoan thanh tt dep. Tuy nhién do 1an dau tién thiét ké hé théng vi diéu
khién, trinh d6 con han ché, ndm bt thong tin chua kip thoi nén khong tranh
khoi nhiing sai sot. Em rat mong nhan dugc su thong cam, gop ¥ va chi dan
thém cua thy co clng cac ban
Em xin chan thanh cam on!

Hai phong,thang 7 ndm 2010
Sinh vién thuc hién:

Vi Hai Dang
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Chwong I : GIOI THIEU CHUNG

1)  So Lwgc vé vi diéu khién:

Trong cong nghé dién tir vi xtr 1y, vi diéu khién 1a mot thanh phan quan
trong khong thé thiéu né mang nhiéu tinh wu viét: c6 thé thay thé mot mach
dién phtc tap br;“lng mot vi mach nho gon véi chi phi thép hon, nhung ung
dung lai da dang va linh hoat hon, tiét kiém nang luong hon, tbe do xu ly
nhanh hon,...

Pé hoc tap tot va hiéu sdu vé mon hoc vi xtr 1y ngoai nhitng kién thirc
trén sach v& can c6 nhiing ing dung vao thuc té. Trén co sé d6 em tim hiéu
va thiét ké san pham 1a HE THONG HIEN THI THOI GIAN THU'C ding
vi diéu khién AT89C51. C6 kha ning diéu chinh va thay dbi duoc thoi gian.
So v6i nhitng mach dong ho ding vi diéu khién AVR va PIC thi 8051 c6 uu

diém hon 1a don gian, ré, thong dung,tip 1énh d& va twong minh nhat.

2)  So dé khoi hé thong hién thi thoi gian thuc:

Khoi nguon

Khdi hién thi

Vi Diéu Khién

Tao xung dao ﬁ
dong :: > AT89C51 - "
:l\‘/ Pieu khién

<— Tao thoi
Reset —> gian thue




Chuong II: THIET KE VA THI CONG PHAN
CUNG HE THONG HIEN THI THOI GIAN
THUC

2.1 gi6i thi€u linh kién

2.1.1 Khio sat ho vi diéu khién 8051

* Gi6i thiéu chung vi diéu khién 8051

IC vi diéu khién 8051 thudc ho MCS51 ¢6 dic diém sau:
- 4kb ROM(dugc 1ap trinh bdi nha san xuét chi co ¢ 805 1)
- 128 byte Ram

- 4 port 1/0 8 bit

- 2 bd dinh thoi 16 bit

- Giao tiép nbi tiép

- 64 kb khong gian by nhé chuong trinh mo rong

- 64 kb khong gian b0 nh¢ dit li¢u mo rong

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

- 210 bit nhan dia chi hoa

-bonhan/chia4 s

2.1.1.1 cu triic bén trong ciia 8051:



INT\'L

—INT\'0
TIMER2
TIMERI
—PORT néi uép
v Y Rom T,*
l-?jéu Cac'thanh 128 byte || 4x.8051 Tuncri ;l'-‘“
khién ngit ghu khac Ram OK-8031 Timer2 :
11 L\ l T 2\
CPU <¥—* :
T?O Diéu Port
dao thifn bu: odi uép
T Y
g/lly ||
EA. RIT PIEN ALE
T v )
TXD RXD

Hinh 2.1 : So do6 khéi 8051

Phén chinh ctia vi diéu khién 8051 13 bo xtr li trung tam(CPU:central

processing unit) bao gdm :

Thanh ghi tich liy A

Thanh ghi tich iy phu B,dung cho phép nhan va chia
Pon vi logic hoc ( ALU : Arithmetic Logical Unit )

Tu trang thai chuong trinh ( PSW :Program Status Word )
Bdn bang thanh ghi

Con tré ngan xép

Ngoai ra con c6 bd nhd chuong trinh ,bd gidi ma I¢nh, bd diéu

khién thoi gian va logic



Pon vi xr li trung tdm nhan tryc tiép xung tir b giao dong ,ngoai ra
con c6 kha nang dua mdt tin hi¢u gitt nhip tir bén ngoai.

Chuong trinh dang chay c6 thé cho dimg lai nhd mot khdi diéu khién
ngit & bén trong .Cac ngudn ngat cé thé 1a : cac bién cb & bén ngoai ,su tran
bd dém dinh thoi hodc ciing c6 thé 1a giao dién ndi tiép.

Hai by dinh tho1 16 bit hoat dong nhu 1 bd dém.

Cac cong ( port0,portl,port2,port3 ).Str dung vao muc dich diéu
khién.O cong 3 ¢ thém cac duong dan diéu khién dung dé tra doi véi mot bo
nhd bén ngoai,hodc dé dau ndi giao dién ndi tiép,ciing nhu cac duong ngat
dan & bén ngoai

Gia dién ndi tiép c6 chra mét bo truyén va mot bd nhan khong déng
bo,lam viéc doc 1ap véi nhau.Téc do truyén qua céng ndi tiép c6 thé dat trong
dai rong va duoc 4n dinh bang mot bd dinh thoi.

Trong vi diéu khién 8051 c6 2 thanh phan quan trong khac d6 13 bd nhé
va cac thanh ghi:

B6 nhé gém c6 bo nhé ram va b nhé rom(chi c6 & 8031) dung dé luu
trir dir li€u va ma 1énh.

Céc thanh ghi sir dung dé luu trit thong tin trong qua trinh xu 1i .Khi

CPU lam viéc n6 lam thay d6i ndi dung cta cac thanh ghi.



2.1.1.2.Chitc ning cac chin diéu khién
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Hinh 2.1 so do6 chan 8051

a.port0 :1a port c6 chirc nang & trén chan tir 32 dén 39 trong céc thiét ké
& nhoé (khong ding bd nhd mé rdng) ¢6 2 chirc nang nhu cac dudong [/O.Dbi voi
cac thiét ké ¢& 16n (voi bd nhé mo rong ) nd duoge két hop kénh giira cac bus.

b.portl : portl 1a mdt port I/O trén c&c chén 1 — 8.cac chan dugc ki hiéu
p1.0,p1.1,p1.2...c6 thé ding cho céc thiét bi ngoai néu can.Port] khong cé chiic
ning khac, vi vy chiing ta chi dugc dung trong giao tiép véi cac thiét bi ngoai .

c.port2 : port2 1a mot port cong cu kép trén cac chan 21 — 28 duoc dung

nhu cac duong xuat nhap hodc byte cao cua bus dia chi d61 véi cac thiét ké

dung by nhé mo rong.

Al2
All
AlO
AY
AS



d.port3 : port3 la mdt port cong cu kép trén cac chan 10 -17.cac chan
ctia port ndy c6 nhiéu chirc ning , cac cong cu chuyén doi c6 lién hé véi cac

tinh dac biét ctia 8051 nhu ¢ bang sau:

Bit Tén Chitc ning chuyén déi

P3.0 RXD Dit liéu nhan cho port noi tié'p
P3.1 TXD Di¥ liéu phdt cho port ndi tiép
P3.2 INTO Ngit 0 bén ngoii

P3.3 INT1 Ngit 1 bén ngoai

P3.4 TO Ngé vao cua timer/counter 0
P3.5 T1 Ngé vao cua timer/counter 1
P3.6 WR Xung ghi b nhé dir liéu 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.N6 1a tin hiéu diéu khién dé cho phép bo nhd chuong
trinh mo rong va thuong dugc ndi dén chan OE ( output enable ) cua 1

EPROM dé cho phép doc céc byte ma lénh.

PSEN s& & mirc thap trong thoi gian ldy 1énh.Cac mi nhi phan cia
chuong trinh dugc doc tt EPROM qua bus va dugc chdt vao thanh ghi Iénh
ctia 8051 dé giai ma 1énh.Khi thi hanh chuong trinh trong ROM ndi (8051)
PSEN s& ¢ muc thy dong (muc cao).

f.Ale ( Address latch Enable ):

Tin hiéu ra ALE trén chan 30 tuong tu voi cac thiét bi lam viée voi cac
xu 11 8585, 8088 ,8086 , 8051 dung ALE mdt cach tuong tu cho lam viéc giai
cac kénh bus dia chi va dit liéu khi port0 dugc dung trong ché do chuyén doi
cua no : Vua la bus dir liéu vua la bus th?ip cta dia chi, ALE 1a tin hiéu dé
chét dia chi vao mot thanh ghi bén ngoai trong ntra dau cta chu ky bo
nhé.Sau d6 cac duong port 0 ding dé xuat nhap dit liéu trong nira sau chu ky

cua b nho.
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Céc xung tin héu ALE c6 toc d6 bang 1/6 1an tan s6 dao dong trén chip
va c6 thé dugc dung 13 ngudn xung nhip cho cac hé thong.néu xung trén 8051
1a 12MHz thi ALE ¢6 tan s6 2MHz.Chi ngoai trir khi thi hanh 1énh MOVX, 1
xung ALE s& bi mat.Chan ndy cling duoc 1am ngd vao cho xung 1ap trinh cho

EPROM trong 8051.
g.Ea ( External Access) :

Tin hiéu vao EA trén chan 31 thuong duoc mic 1én mic cao ( +5v)
hodc murc thip ( GND) .Néu ¢ mirc cao ,8051 thi hanh chuong trinh tir ROM
nodi trong khoang dia chi thap ( 4k) .Néu ¢ muc thap, chuong trinh chi dugc
thi hanh tr bd nhd mo rong.Néu EA duoc ndi mic thip bd nhd bén
trong,chuong trinh 8051 s& bi cam va chuong trinh thi hanh tt EPROM mé&
rong. Nguoi ta con dung chan EA 1am chan cip dién ap 12V khi 1ap trinh cho
EPROM trong 8051.

h.Rst (Reset):

Ngo vao RST trén chan 9 1a ngo reset cua 8051. Khi tin hi¢u nay dugc
dua 1én mirc cao ( trong it nhat 2 chu ky may ) ,cac thanh ghi trong 8051 duoc
tai nhitng gia tri thich hop dé khoi dong hé théng.

Figure 14. Using the On-Chip Oscillator

FLASH
MICROCONTROLLER

QUARTZ CRYSTAL
OR CERAMIC
RESONATOR

—)}—I— XTAL2
C1
9 XTAL1

h GND
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i.Cdc ngo vao bé dao dong trén chip :

Nhu di thay trong cac hinh trén , 8051 c6 1 bd dao dong trén chip.No
thuong duoc ndi voi thach anh gitta 2 chan 18 va 19.Céc ty giita ciing can
thiét ké nhu di v&.Tan sb thach anh thong thuong 13 12MHz.

j.Cdc chan nguén :

Vee: Cung cdp duong ngudn cho On-chip (+ 5V).

GND: ndi mat.

2.1.1.3. Cac thanh ghi dac biét

SFR dam nhiém céc chirc ning khac nhau trong On-chip. Chung nim &
RAM bén trong On-chip, chiém ving khong gian nhé 128 Byte duoc dinh dia
chi tir 80h dén FFh. Céu tric ciia SFR bao gdm céc chirc nang thé hién & bang
2.3 vabang 2.4.

Thanh ghi MSB Noi  dung LSB
IE EA - ET2 ES ET1 EX1 ETO EX0
IP - - PT2 PS PT1 PX1 PTO PX0
PSW cY AC FO RS1 RSO oV - P
TMOD GATE | C/i(T) | M1 MO GATE | CI(T) M1 MO
TCON TF1 | TR1 | TFO TRO IE1 IT1 IEO ITO
SCON SMO | SM1 | SM2 REN TBS RB8 Tl RI
PCON SMOD - - - GF1 GFO PD IDL
P1 T2 | T2EX ISS MOSI MISO SCK
P3 RXD | TXD | /INTO | /INT1 TO T1 IWR IRD

Bdng 2.3. Chuc nang riéng cua tung thanh ghi trong SFR
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Symbol Name Address | Reset Values
* ACC Thanh ghi tich luy OEOh 00000000b
*B Thanh ghi B OFOh 00000000b
*PSW | Tu trang théi chuong trinh 0DOh 00000000b

SpP Con tré ngan xép 81h 00000111b
DPOL | Byte cao cua con tro dir liéu 0 | 82h 00000000b
DPOH | Byte thap cua con tro dit liéu 0 | 83h 00000000b
*PO Cong 0 80h 11111111b
* P1 Cong 1 90h 11111111b
* P2 Cong 2 0AOh 11111111b
* p3 Cong 3 0BOh 11111111b
* |P TG diéu khién ngat uu tién 0B8h xxx00000b
* |E TG diéu khién cho phép ngat | 0A8h 0xx00000b
TMOD | Piéu 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 ciia cac SFR sau khi Reset
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* Thanh ghi ACC: 14 thanh ghi tich luy, dung dé luu trit cic toan hang
va két qua ctia phép tinh. Thanh ghi ACC dai 8 bits. Trong cac tap 1énh cua
On-chip, n6 thuong dugc quy udc don gian l1a A.

* Thanh ghi B : Thanh ghi nay dugc dung khi thuc hién cac phép toan
nhan va chia. D6i vai cac 1énh khac, nd ¢ thé xem nhu 1a thanh ghi dém tam
thoi. Thanh ghi B dai 8 bits. No thuong dugc dung chung véi thanh ghi A

trong cac phép toan nhéan hoac chia.

* Thanh ghi SP: Thanh ghi con tré ngin xép dai 8 bit. SP chtra dia chi
cta dir liéu hién dang ¢ dinh ctia ngan xép. Gia tri ctia né dugc tu dong ting
1én khi thuc hién 1énh PUSH truée khi dir liéu dugc luu trir trong ngin xép.
SP sé& tu dong giam xudng khi thuc hién 1énh POP. Ngin xép c6 thé dat ¢ bat
ctr noi ndo trong RAM on-chip, nhung sau khi khoi dong lai hé théng thi con
tré ngan xép mic dinh s& tro téi dia chi khoi dau 1a 07h, vi vay ngin xép s&
bat dau tir dia chi 08h. Ta ciing c6 thé dinh con tro ngin xép tai dia chi mong
mudn bang cac 1énh di chuyén dit liéu théng qua dinh dia chi tirc thoi.

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

* Ports 0 to 3: PO, P1, P2, P3 1a cac chdt cua cac céng 0,1,2,3
twong ing. Mdi chdt gom 8 bit. Khi ghi murc logic 1 vao mdt bit cta chét, thi
chan ra tuong tng cta cong & mic logic cao. Con khi ghi murc logic 0 vao
mdi bit ctia chét thi chan ra tuong tng cta cong & mic logic thip. Khi cac
cong dam nhiém chirc nang nhu cac dau vao thi trang thai bén ngoai cua cac
chan cong s& duoc gitr & bit chdt twong tmg. Tat ca 4 cong cuia on-chip déu 1a
cong I/O hai chiéu, mdi cong déu co 8 chan ra, bén trong mdi chét bit c6 bd
“Pullup-ting cuong” do d6 nang cao kha ning ndi ghép ciia cong voi tai (co

thé giao tiép v6i 4 dén 8 tai loai TTL).
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* Thanh ghi SBUF: Dém dit liéu ndi tiép gdm 2 thanh ghi riéng biét,
mot thanh ghi dém phat va mot thanh ghi dém thu. Khi dit liéu dugc chuyén
tGi SBUF, n6 s& di vao bo dém phat, va dugc gitr & ddy dé ché bién thanh
dang truyén tin ndi tiép. Khi dir liéu duoc truyén di tir SBUF, no s€ di ra tir b
dém thu.

* Cac Thanh ghi Timer: Cac d6i thanh ghi(THO, TLO),(TH1, TL1) la
cac thanh ghi dém 16 bit twong tmg véi cac bo Timer/Counter 0 va 1.

* Cac thanh ghi diéu khién: Céc thanh ghi chuc nang dac biét: IP, IE,
TMOD, TCON, SCON, va PCON bao gom cac bit trang thai va diéu khién
d6i v4i hé thong ngat, cac bd Timer/Counter va cong nbi tiép. Chung s& duoc
mo ta & phan sau.

* Thanh ghi PSW: Tir trang thai chuong trinh ding dé chta thong tin
vé trang thai chuong trinh. PSW ¢6 d6 dai 8 bit, mdi bit ddm nhiém mot chirc
nang cu thé. Thanh ghi nay cho phép truy cap ¢ dang murc bit.

* CY: Co nhé. Trong cac phép toan sd hoc, néu co nhé tir phép cong
bit 7 hodc c6 s6 muon mang dén bit 7 thi CY duoc dit bang 1.

* AC: C& nh¢ phy (Pdi voi ma BCD). Khi cong cac gia tri BCD, néu
c6 mot s6 nhé dugce tao ra tir bit 3 chuyén sang bit 4 thi AC duogc dit bang 1.
Khi gia tri duoc cong la BCD, 1énh cong phai dugc thuc hién tiép theo béi
lénh DA A (hiéu chinh thap phan thanh chira A) dé dua cac két qua 16n hon 9
vé gié tri diing.

*FO: Co 0 (Co6 hiéu lyc véi cac muyc dich chung ctia nguoi su dung)

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

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

Luu y: RSO, RS1 duoc dit/xoa bang phin mém dé xac dinh bang thanh
ghi dang hoat dong (Chon bang thanh ghi bang cach dat trang théi cho 2 bit nay)
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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 thuc hién cac phép toan cong hodc trir ma xuét hién
mét tran s6 hoc, thi OV duoc dat bﬁng 1. Khi cac sb co diu duogc cong hodc
duoc trr, phﬁn mém c6 thé kiém tra OV dé xac dinh xem két qua co nam
trong tdm hay khong. V&i phép cong cac sé khong dau, OV duoc bo qua. Két
qua 16n hon +128 hoac nho hon -127 s€ dat OV=1.

* _: Bit danh cho nguoi str dung tu dinh nghia(Néu can).

*P: Co chan 1é. Pugc tu dong dit/ xoa bang phan cung trong mdi
chu trinh 1énh dé chi thi s6 chén hay 1é cta bit 1 trong thanh ghi tich luy. Sb
céc bit 1 trong A cong v6i bit P ludn ludn 1a s6 chan.

* Thanh ghi PCON: Thanh ghi diéu khién ngudn.

* SMOD: Bit tao toc do Baud gip d6i. Néu Timer 1 duogc sir dung dé
tao tbc do baud va SMOD=1, thi toc d6 Baud duoc tang 1én gip doi khi cong
truyén tin ndi tiép dugc dung boi cac kiéu 1, 2 hoic 3.

* _: Khong st dung, cac bit ndy c6 thé dugc dung ¢ cic bdo VXL trong
tuong lai. Nguodi st dung khong dugc phép tu dinh nghia cho céc bit nay.

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

* PD: bit ngudn giam. Dat bit ndy & muc tich cuc dé van hanh ché do

ngudn giam trong AT89C51. Chi co thé ra khoi ché d6 bang Reset.

16



* IDL: bit chon ché do nghi. it bit ndy ¢ murc tich cyc dé van hanh

kiéu Idle (Ché do khong lam viéc) trong AT89C51.

Luu y: Néu PD va IDL cung duoc kich hoat cung 1 lic & mc tich cuc,
thi PD dugc uu tién thyc hién trude. Chi ra khoi ché do bang 1 ngit hoic

Reset lai hé théng.
* Thanh ghi IE: Thanh ghi cho phép ngit

* EA: Néu EA=0, khong cho phép bat cir ngit nao hoat dong. Néu
EA=1, mdi ngudn ngit riéng biét dugc phép hodc khong duge phép hoat dong

b::ing cach dat hoac xoa bit Enable cua no.

* -: Khong dung, nguoi stir dung khong nén dinh nghia cho Bit nay, boi

viné co thé dugc dung & cac bd AT89 trong tuong lai.
* ET2: Bit cho phép hoidc khong cho phép ngit bo Timer 2.

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

* ET1: Bit cho phép hodc khong cho phép ngit tran bo Timer 1
* EX1: Bit cho phép hoic khong cho phép ngit ngoai 1.
* ETO: Bit cho phép hoidc khong cho phép ngit tran bo Timer 0
* EXO0: Bit cho phép hoic khong cho phép ngit ngoai 0.
* Thanh ghi IP: Thanh ghi vu tién ngit.
- : Khong dung, nguoi st dung khong nén ghi “1” vao cac Bit nay.
* PT2: Xac dinh mirc wu tién ctia ngat Timer 2.
* PS: Pinh nghia murc vu tién ctia ngit cong ndi tiép.
* PT1: Pinh nghia mirc uu tién cta ngat Timer 1.
* PX1: Pinh nghia mirc wu tién cta ngat ngoal 1.
* PTO: Dinh nghia mirc uu tién cta ngat Timer 0.

* PX0: Pinh nghia mirc wu tién cua ngat ngoal 0.
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* Thanh ghi TCON : Thanh ghi diéu khién bo Timer/Counter

*TF1: Co tran Timer 1. Puoc dat boi phr:fln ctng khi b Timer 1 tran. Puogc
x04 béi phan ctmg khi bo vi xtr Iy hudng t6i chuong trinh con phuc vu ngit.

* TR1: Bit diéu khién bd Timer 1 hoat dong. Puoc dat/xod boi phén
mém dé diéu khién bo Timer 1 ON/OFF

* TFO: Co tran Timer 0. Puoc dat béi phﬁn cung khi bd Timer O tran.
Puoc xo0a boi phan cimg khi bd vi xir Iy hudng toi chuong trinh con phuc vu ngit.

* TRO: Bit diéu khién bd Timer 0 hoat dong. Pugc dat/xoa bdi phﬁn
mém d¢ diéu khién bo Timer 0 ON/OFF.

* IE1: CO ngat ngoai 1. Puoc dat boi phan cing khi suon xung cia
ngat ngoai 1 dugc phat hién. Pugc x04 bdi phan ctng khi ngat duogc xir 1y.

* IT1: Bit diéu khién ngat 1 dé tao ra ngat ngoai. Pugc dit/xoa baoi
phan mém.

* TEO: Co ngat ngoai 0. Puogc dit boi phan cimg khi suon xung cla
ngat ngoai 0 dugc phat hién. Pugc x04 bai phan cimg khi ngat duge xir 1y.

* |TO: Bit diéu khién ngat 0 dé tao ra ngat ngoai. Puoc dat/xoa boi
phan mém.

* Thanh ghi TMOD: Thanh ghi diéu khién kiéu Timer/Counter

* GATE: Khi TRx duogc thiét 1ap va GATE=1, b 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 xo4 dé thuc hién chirc nang Timer
- Bit nay duoc dat dé thuc hién chire nang Counter

* MO, MI: Bit chon Mode, d¢é xac dinh trang thai va kiéu
Timer/Counter:
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- M1=0, M0=0: Chon kiéu bo Timer 13 bit. Trong d6 THx dai 8 bit,
con TLx dai 5 bit.

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

- M1=1, M0=0: 8 bit Auto reload. Cac thanh ghi tu dong nap lai mdi
khi bi tran. Khi bd Timer bi tran, THx dai 8 bit dugc gitt nguyén gia tri, con
gia tri nap lai dugc dua vao TLx.

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

- M1=1, M0=1: Timer/Counter 1 Stopped

* Thanh ghi SCON:

SCON 1a thanh ghi trang thai va diéu khién cong nodi tiép. N6 khong
nhirng chira cac bit chon ché d6, ma con chua bit dit liéu thtr 9 danh cho viée
truyén va nhén tin (TB8 va RB8) va chua céc bit ngat cong ndi tiép.

* SMO, SM1: La cac bit cho phép chon ché do cho cong truyén ndi tiép.

SMO [ SM1| Mode Pic diém Téc do Baud
0 0 0 Thanh ghi dich | Fos /12
0 1 1 8 bit UART C6 thé thay doi (dugc

dat boi bd Timer)

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

1 1 3 9 bit UART C6 thé thay d6i (dugc
dat bo1 bo Timer)

Bdng 2.6. Chon Mode trong SCON
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* SM2: Cho phép truyén tin da xir 1y, thé hién & Mode 2 va 3. & ché do
2 hodc 3, néu dat SM2 = 1 thi RI s& khong duoc kich hoat néu bit dit liéu thu
9 (RB8) nhan duoc gia tri bang 0. & Mode 1, néu SM2=1 thi RI s& khong
duoc kich hoat néu bit dung c6 hi€u lyc da khong dugc nhén. & ché d6 0,

SM2 nén bang 0

* REN: Cho phép nhan ndi tiép. Pugc dit hodc xo4 boi phan mém dé
cho phép hodc khong cho phép nhan.

* TB8: La bit dir li€u thir 9 ma s€ duoc truyén 0 Mode 2 va 3. Puoc dat
hodc x04 béi phan mém.

* RB8: La bit dit liéu the 9 d3 duoc nhan & Mode 2 va 3. O Mode 1,
néu SM2=0 thi RB8 1a bit ding da duoc nhan. O Mode 0, RBS8 khong dugc
st dung.

* TI: Co ngat truyén. Puoc dit boi phan cung tai cudi thoi diém cua bit
tht 8 trong Mode 0, hodc dau thoi diém cia bit ding trong cac Mode khac. O
bat ky qua trinh truyén ndi tiép nao, nd ciing phai dugc xo4 bang phan mém.

* RI: Co ngat nhan. Pugc dit bai phan ctng tai cudi thoi diém cua bit
thir 8 trong Mode 0, hodc & giira thoi diém cua bit ding trong cac Mode khac.
O bat ky qua trinh nhan ndi tiép ndo (trr truong hop ngoai 1é, xem SM2), nd
cling phai dugc xo4 bang phan mém.

2.1.1.4. Khoi tao thoi gian va by dém (Timer/Counter).

On-chip AT89C51 c6 2 thanh ghi Timer/Counter dai 16 bit, do
la: Timer O va Timer 1. Trong On-chip AT89C52, ngoai Timer 0 va Timer 1
no6 con ¢ thém bd Timer 2. Ca 3 bd Timer nay déu c6 thé duge diéu khién dé
thuc hién chie ning thoi gian hay bd dém, thong qua thanh ghi TMOD.

Khi thanh ghi Timer/Counter lam viéc ¢ kiéu Timer, thi sau mdi
chu ky may ndi dung trong thanh ghi dugc gia tdng thém 1 don vi. Vi vay
thanh ghi nay dém s6 chu ky may. Mot chu ky may c6 12 chu ky dao dong, do

d6 tc d6 dém ctia thanh ghi 1a 1/12 tan sé dao dong.
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Khi thanh ghi Timer/Counter 1am viéc ¢ kiéu Counter, xung nhip
bén ngoai dugc dua vao dé dém ¢ TO hodc T1. Noi dung thanh ghi dugc ting
1én khi co6 su chuyén trang thai tu 1 vé 0 tai chan dau vao ngoai TO hoac T1.
Xung nhip & cac dau vao ngoai duge 1y mau tai thoi diém S5P2 ciia mdi chu
ky may. Khi qua trinh 14y mAu phat hién ra mirc cao ¢ 1 chu ky va muc thip &
chu ky tiép theo, thi bo dém duoc tang lén. Gia tri moi1 cia bo dém xuit hién
trong thanh ghi tai thoi diém S3P1 cta chu ky may sau khi su chuyén trang
thai di dugc phat hién. Vi vay dé ndi dung ctia thanh ghi tang 1én 1 don vi
phai méat 2 chu ky may, nén toc do dém tdi da 1a 1/24 tan s6 bd dao dong.
Khong c6 su gio1 han $6 vong thuc hién cua tin hi¢u & dau vao ngoai, nhung
né sé giit it nhat 1 chu ky may day du dé dam bao chic chan rang mot mic da

cho dugc lay mau it nhat 1 1an nira trudc khi né thay doi.

Do xung nhip bén ngoai co tan sd bat ky nén cac bo Timer (0 va
1)cé 4 ché d6 lam 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 bo Timer 0 va 1. Chic ning
Timer hay Counter duoc chon lwa béi cac bit diéu khién C/(/T) trong thanh
ghi TMOD. Hai b§ Timer/Counter nay c6 4 ché d6 hoat dong, duogc lua chon
bai cap bit (MO, M1) trong TMOD. Ché d6 0, 1 va 2 giéng nhau cho cac chirc
nang Timer/Counter, nhung ché do 3 thi khac. Bon ché d6 hoat dong duoc mod

ta nhu sau:

+ Ché dp 0: Ca 2 bo Timer 0 va 1 & ché d6 0 ¢6 cau hinh nhu mot
thanh ghi 13 bit, bao gém 8 bit ctia thanh ghi THx va 5 bit thap cta TLx. 3 bit
cao cta TLx khong xac dinh chic chin, nén duoc 1am ngo. Khi thanh ghi
duoc xo0a vé 0, thi co ngét thoi gian TFx dugc thiét 1ap. B6 Timer/Counter
hoat dong khi bit diéu khién TRx duoc thiét 1ap (TRx=1) va, hoic Gate trong
TMOD bang 0, hodc /INTx=1. Néu dit GATE=1 thi cho phép diéu khién
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Timer/ Counter bang duong vao ngoai /INTx, dé dé dang xac dinh do
rong xung.

Khi hoat dong & chirc nang thoi gian thi bit C/(/T)=0, do vay xung nhip
tor b dao dong noi, qua bo chia tan cho ra tan s f=f /12 duoc dua vao dé
dém trong thanh ghi Timer/Counter. Khi hoat dong ¢ chirc ning bd dém thi

bit C/(/T)=1, lic d6 xung nhip ngoai dua vao s& dugc dém.

OS » /12 — B
lg TL1 | TH1
o T : ! TF1 —
T1 PIN TC/_ ! 5 bits | 8 bits Interrupt
Control
TR1

GATE {>0— _D ,
_/—;)_/ Hinh 2.4: Ché d6 0 cua Timer 1
/INT1 PIN

+ Ché dp 1: hoat dong tuong tu nhu ché d6 0, chi khac 1a thanh ghi
Timer/Counter dugc str dung ca 16 bit. Xung nhip duoc dung két hop voi cac
thanh ghi thoi gian byte thap va byte cao (TH1 va TL1). Khi xung Clock dugc
nhan, bo Timer s& dém tang 1én: 0000h, 0001h, 0002,...Khi hi¢n tuong tran
xay ra, co tran s& chuyén FFFFh vé 0000h, va bd Timer tiép tuc dém. Co tran
cua Timer 1 1a bit TF1 ¢ trong TCON, né duoc doc hoac ghi bdi phﬁn mém,
xem hinh 2.5 (Timer/Counter 1 Mode 1: 16 bit Counter).

Timer TL1 | TH1 TEL Overlow

—>
Clock 8 bits | 8 bits Flag
Hinh 2.5: Ché do 1 caa Timer 1

A\ 4
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0S

A 4

v

12 |
©
o P TL1 TF1l»

TIPIN _ 1¢y ' 8 bits Interrupt

Control

) ¥ Reload
| T eloa

GATE 4>o—§/ L
INTOPIN- 8 bits
Hinh 2.6: Ché d6 2 cua Timer 1

+ Ché dj 2: Ché do nay cua thanh ghi Timer ciing hoat dong twong tur
nhu 2 ché @6 trén, nhung n6 duoc t6 chirc nhur bo dém 8 bit (TL1) v6i ché do
tu dong nap lai, nhu hinh 2.6. Khi xéy ra hién tuong tran & TL1, khong chi
thiét 1ap bit TF1 ma con tu dong nap lai cho TL1 bang ndi dung cua TH1, da
dugc thiét 1ap boi phan mém. Qua trinh nap lai cho phép noi dung cua THI
khong bi thay doi. Ché d6 2 cua Timer/Counter 0 cling tuong tu nhu

Timer/Counter 1.

+ Ché dj 3: O ché do nay, chtrc ning Timer/Counter 0 va chirc
nang Timer/Counter 1 khac nhau. Bo Timer 1 ¢ ché do 3 chi chira chirc ning
dém cua no, két qua giéng khi dat TR1=0. B Timer 0 & ché d6 3 thiét lap
THO, TLO nhu 13 2 bd dém riéng biét. Mach Logic ddi voi ché do 3 cia Timer
0 thé hién & hinh 2.7. B6 dm TLO duoc diéu khién bsi cac bit: C/(/T),
GATE, TRO, /INTO va khi dém tran né thiét 1ap co ngat TFO. B dém THO
chi dugc diéu khién bai bit TR1, va khi dém tran n6 thiét 1ap co ngit TF1.
Vay, THO diéu khién ngit Timer/Counter 1.

Ché d6 3 thuong duoc dung khi yéu ciu can c6 bo thoi gian hodc b
dém ngoai 8 bit. Pi v6i Timer 0 & ché do 3, AT89C51 ¢ thé co6 3 bod
Timer/Counter, con AT89C52 ¢6 thé ¢6 4 bd. Khi Timer 0 hoat dong & ché do

3, thi Timer 1 c6 thé dugc bat hodc tit bang chuyén mach ngoai. O ché do
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nay, Timer 1 c6 thé duoc st dung bdi cong ndi tiép nhu mot bd tao toc do

Baud, hoic trong bat ky tmg dung nao ma khéng yéu cau mot ngit.

0S (/11 1
S
o T TLOL I TFo}>
TOPIN te/” 8 hits Interrupt
Control
TRO — \__
GATE—]>O—§>_/
/INTOPIN-"
os p{n Ay THO L TR s
8 bits Interrupt
TR1 Control

Hinh 2.7: Ché d6 3 cta Timer 0

2.1.1.5. Co ché ngit trong On-chip AT89C51:

2.1.1.5.1. Phan loai ngit trong On-chip:

Bo AT89C51 c6 tat ca 5 Vectors ngit bao gdm: 2 ngat ngoai (/INTO va

/INT1), 2 ngiat cta khoi thoi gian (Timer 0, 1), va ngit cong truyén tin ndi tiép.

Moi ngué)n ngét 6 thé duge kich hoat hodc khong kich hoat bﬁlng cach

dit hodc xo4 Bit ¢ trong IE. IE ciing chia bit ¢6 thé khong cho tat ca cac ngat

hoat dong EA (Néu EA=0). Cac ngat ngoai c6 thé duoc kich hoat theo mirc

hoac theo suon xung, tuy thudc vao gia tri cua céac bit ITO, IT1 trong TCON.

Ngat ngoai ¢ 2 cd ngat twong Gng 1a IE0, IE1 cling nam trong TCON. Khi

mot ngit duoc thyc hién thi cd ngét twong Gmg cta nd bi xoa bing phan cung.

Chuong trinh con phuc vu ngét hoat dong chi khi ngét duoc kich hoat theo

suon xung. Néu ngit duoc kich hoat theo mirc thi ngudn yéu cau ngit tir bén

ngoai diéu khién cd ngit.
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Figure 10. Interrupt Sources
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-

IEQ [—»
™ >
WAO%I:_ IE1 |—»
TF1
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SF L i
TF2 .
EXF2 v

Hinh 2.17. Cac ngudn ngit ciia AT89C51
CAc ngat trong, voi ngat Timer/Counter 0, 1 dugc phat sinh boi cd ngat
TFO, TF1. Hai co ngat nay duoc thiét 1ap khi thanh ghi Timer/Counter thuc
hién quay vong, tai thoi diém S5P2 ciia chu trinh may. Khi mot ngit duoc

thuc hién thi co ngat twong tng phét sinh ra ngit s& bi xoa bang phan cimg

trong On-chip.

Ngat cong ndi tiép dugc phat sinh bai cac ngat RI, TI, SPIF thong qua
phﬁn tir Logic OR, khi chuong trinh con phuc vu ngét duoc kich hoat thi cac
co ngat phat sinh trong tmg dugc xo4 biang phan mém. Cac ngit trong co thé

duoc phép hoic khong dugc phép kich hoat bang cach dit hodc xoa mot bit

trong IE.

2.1.1.5.2.C4c burdc thuc hién ngdt.

Theo dung trinh ty, dé sir dung cac ngat trong Flash Microcontroller,

can thuc hién cac budc nhu sau:

- bat bit EA ¢ trong IE muc logic 1.

- Pat bit cho phép ngat twong tmg ¢ trong IE murc logic 1.
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- Bit dau chuong trinh con phuc vu ngt tai dja chi ctia ngét twong ting do.
(Xem bang dija chi Vector ctia cac ngudn ngit)

Ngoai ra, ddi véi cac ngét ngoai, cac chan /INTO, /INT1 phai dugc dat
mtc 1. Va tuy thudc vao ngat duoc kich hoat bang mirc hay suon xung, ma
cac bit ITO, IT1 & trong TCON c¢6 thé can phai dat muc 1.

ITx=0: Kich hoat bang mirc

ITx=1: Kich hoat bang suon xung.

2.1.1.5.3. Mitc ngdt wu tién trong on-chip:

Mdi ngudn ngit ¢ thé dugc 1ap trinh riéng cho 1 hodc 2 mirc wu tién
bang cach dit hodc xo04 1 bit trong IP caa SFR. Mdi ngit wu tién ¢ mirc thip
c6 thé duoc ngat bang ngat wu tién & mirc cao hon nhung khong thé ngit bang
ngit c6 muc vu tién & mirc thap hon duoc. Mot ngat vu tién ¢ mirc cao c6 thé
duoc ngit boi bat ky ngudn ngit nao khac.

Néu c6 yéu ciu ngit ca 2 mirc wu tién cing nhau (ctng 1 lac), yéu cau
cuia muirc uu tién cao hon s€ dugc phuc vu (Ngét nao ¢6 muc uu tién cao hon
s& dugc phuc vu). Néu cac yéu cau ngit co cuing mirc wu tién, thi thir ty quay
vong bén trong s& quyét dinh ngit nao duoc phuc vu.

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

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

2.1.1.5.4. Nguyén Iy diéu khién ngdt ciia AT89:

Cac co ngét duoc thiét 1ap tai thoi diém S5P2 ctua mdi chu ky may. Chu
ky mdy tiép theo sau chu ky may c6 cd ngét dugc thiét 1ap, thi chuong trinh
con duoc thiét 1ap khi c6 1énh goi LCALL. Lénh LCALL phét sinh nhung lai
bi cAm hoat dong khi gédp céac tinh huéng sau:

a- Dong thoi co ngit véi muc vu tién cao hon hodc bang ngit dang

phuc vu.
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(Mot ngit c6 mirc vu tién bang hodc cao hon dang sin sang dé duoc
phuc vu)

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

c- Lénh dang thyc hién 12 RETI hodc bét ky 1énh nao ghi vao thanh ghi
IE hoac IP.

HIGH PRIORITY
IE REGISTER IP REGISTER ,/_ INTERRUPT
INTO o ¥ I
O >
TFO % N
INT1 & »
O\O ¥
N INTERRUPT
O » POLLING
TF1 % SEQUENCE
R1:§ ) 2 - o »
T ! % B
: —
E;‘;gj SV WY G Oy
A X
'\_ LOW PRIORITY
GLOBAL INTERRUPT
ENABLE
INDIVIDUAL
INTERRUPT
ENABLES

Hinh 2.18. Hé thong ngit ciia AT89

Bat ky mot trong 3 diéu kién nay xuat hién s& can trd viéc tao ra
LCALL dbi véi chuong trinh phuc vu ngét. Diéu kién 2 dam bao rﬁng, 1énh
dang thuc hién s& dugc hoan thanh trudce khi tré téi bt ky chuong trinh phuc
vu nao. Piéu kién 3 dam bao réng, néu 1énh dang thuc hién 1a RETI hoac bat
ky su truy cap nao vao IE hodc IP, thi it nhat mot 1énh nita s& dugc thue hién
trude khi bat ky ngét nao dugc trd téi. Chu trinh kiém tra vong duogc 1ap lai
véi moi chu trinh may, va cac gia tri duoc kiém tra 1a cac gia tri ma da xuat
hien & thoi diém S5P2 cua chu trinh may trudc d6. Néu mot chi thi ngit co

hiéu lyc nhung khong dugc dép ung vi cac dieu ki¢n trén va néu chi thi nay
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van chua c6 hiéu luc khi diéu kién can tré dugc loai bo, thi ngat bi tir chdi nay
s€ khong duoc phuc vu nira.

LCALL do phan cing tao ra sé& chuyén nodi dung cua bo dém chuong
trinh vao ngan xép (Nhung khong ghi vao PSW) va nap lai cho PC mét dia

chi phu thudc vao ngudn gay ngét dang duoc phuc vu, nhu bang dudi day:

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 TF2 hodc | 002Bh
(AT89C52) EXF2

System Reset RST 0000h

Bing 2.7. Pia chi véc to ngit

Lénh RETI thong bao cho bd VXL rang thu tuc ngat nay da két thic,
sau d6 lay ra 2 Byte tir ngan xép va nap lai cho PC dé tra lai quyén diéu khién
cho chuong trinh chinh.

* Cdc ngdt ngodi:

Vi cac chot ngat ngoai duge tao mau mdi lan trong mdi chu trinh may,
nén mot gia tri cao hodc thip cua dau vao sé duy tri trong it nhat 1a 12 chu ky
xung nhip cia bd dao dong dé dam bao tao mau. Néu ngét ngoai dugc kich
hoat bang sudn xung , thi ngudn ngit ngoai phai duy tri & chdt yéu cau gia tri

cao it nhat 1 chu ky may va sau d6 duy tri gia tri thap it nhat 1 chu ky may
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nita. Viéc nay duoc thuc hién dé dam bao rang qua trinh chuyén tiép cho thay
chi thi yéu cau ngét IEx s¢ duoc xac 1ap. IEx s€ tu dong dugc xod bdi CPU
khi thu tuc ngét dap ing duogc goi.

Néu ngat ngoai dugc kich hoat theo mirc, thi ngudn ngat bén ngoai phai
duy tri cho yéu ciu nay c6 hiéu luc cho dén khi ngit da duoc yéu cau thyc su
duogc tao ra. Sau d6 ngudn ngit ngoai phai huy yéu cau d6 trude khi thi tuc

phuc vu ngét hoan thanh, néu khong ng.'flt khac s€ duoc tao ra.
*. Van hanh Single-Step:

Céu trac ngat AT89C51 cho phép thyuc hién cic budc don véi sy tham
gia cta rét it phan mém. Nhu d3 luu v trude ddy, mot yéu cau ngat s& khong
dugc dap tmg khi mot ngat khac cé cung mirc wu tién van dang hoat dong, no
cling khong dugc dap umg sau khi c6 1énh RETI cho dén khi c6 it nhat mot
1énh khac da duogc thuc hién. Do d6 mdi khi mot thu tuc nge‘it duoc dua vao,
thi n6 khong thé duoc dua vao lan nita cho dén khi it nhdt mot 1énh cua
chuong trinh ngét duoc thuc hién. Mot cach dé su dung dac diém nay ddi véi
hoat dong theo budc don 1¢ 1a 1ap trinh cho 1 trong nhiing ngat ngoai(chang
han /INTO) duogc kich hoat theo murc.

Néu chan /INTO dugc duy tri & mic thap, thi CPU s& chuyén ngay dén
tha tuc ngat ngoai 0 va dimg & d6 cho t&i khi INTO duoc nhan xung tir thap
1én cao roi Xuéng thép. Sau d6 no s€ thuc hién 1énh RETI, tr¢ lai nhiém vu
chuong trinh, thyc hién mot 1énh, va ngay sau dé nhap lai thu tuc ngfat ngoai
0 dé doi xung nhip tiép theo ctia P3.2. Mdi budc cua nhiém vu chuong trinh

duoc thue hién vao mdi thoi diém chan P3.2 duge nhan xung.
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2.1.1.6. 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:

Chédp |LB1 |LB2 |LB3 |Loaibio vé

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

2 P U U Céc lénh MOVC dugc thuc thi tor bd nhé
chuong trinh ngoai, khong dugc phép tim
nap Iénh tr bd nhé ndi. EA duoc léy mau
va chdt 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 viéc thuc
thi chuong trinh ngoai.

Luu y: P=Programmed, U = Unprogrammed
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2.1.1.7 Tra ctru nhanh tap 1€nh cia 8051

Bang 1 : Cdc lénh toan hoc cua bo VDK ho ATMEN:

Céc kiéu dinh d/chi Thoi
o o gian
Cau I¢nh Chire ning Truc | Gian | Thanh | Tuc
thuc
tiep | tiep ghi thoi hién (us)
ADD Ax<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 véi A 1
INC  <byte> <byte> = <byte>+1 | X X X 1
INC DPTR DPTR=DPTR+1 | Chi véi  DPTR 2
DEC A A=A-1 Chi voi A 1
DEC <byte> <byte> = <byte>+1 | X X X 1
MUL AB BA = A*B Chi véi  A&B 4
DIV AB A=Int(A/B); Chi véi  A&B 4
B=Mode(A/B)

DA A Hiéu chinh sb thap | Chi voi A 1

phan
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Bang 2. Cdc lénh chuyén doi dir liéu dé truy cdp vimg nhé di liéu

trong:
Céac kiéu dinh dia chi | Thai
o ] 5 gian
Cau lenh Chtre nang Truc | Gian | Thanh | Turc
, , Thue
tiep | tiep ghi thoi hi¢n(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/s tic X 2
#datal6 thot 16 bit
PUSH <scr> INC SP; X 2
Mov “@SP*, <scr>
POP  <dest> Mov <dest>,“@SP* | X 2
‘DEC SP
XCH ax<byte> |Pobi dir lidu giira | X X X 1
A&byte
XCHD A @Ri P6i nta bit thap X 1

gitra A&@Ri
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Bdng 3. Cac lénh 6 hoc:

Cac kiéu dinh dia chi Thoi
Cau lénh Chirc nang : gran
Tryc Glé.n Thanh | Tirc | Thue
tiep | tiép ghi thoi | hién(us)
ANL A <byte> A=A AND <byte> X X X X 1
<byte>=
ANL <byte> A X 1
<pyte> AND A
<pyte>=
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
<pyte> 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 A sang trai 1 bit Chi  vdi A 1
RLC A Chi  voai A 1

Dich A sang trai thong
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qua C
RR A Dich A sang phai 1 bit Chi  voi A
RRC A Dich A sang phai thong Chi i A
qua C
SWAP A P6i nira bit trong A Chi  voi A
Bdng 4. Cac lénh dai 56
Thoi gian
Cau lénh Chirc nang
Thue hién(us)

ANL C,bit C = C AND bhit 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 it Bit=0 1
SETB C Cc=1 1
SETB bit Bit=1 1
CPL C C=NOTC 1
CPL hit Bit = NOT bit 1
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C  rel Nhay néu C = 1 2
INC el Nhay néu C =0 2
JB  bitrel Nhay néu bit = 1 2
IJNB  bit,rel Nhay néu bit =0 2
JBC bitrel Nhay néu bit=1, sau d6 xoa bit 2

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

Do lon 5 Th.gian thuc
Cau Iénh Chtirc nang

dia chi hién (us)

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

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

16 bits | MOVX 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 niang Thoi gian thuc hién
MOVC A @A+DPTR | Dboc ROM tai (A+DPTR) 2 Us
MOVC A @A+PC DPoc ROM tai (A+PC) 2 Us

Bing 7. Cdc lénh nhdy khéng diéu kién trong Flash Microcontrollers:

Cau Iénh Chirc nang Thoi gian thue
hién(us)

JMP  addr Nhay to1 addr. 2

JMP  @A+DPTR Nhay téi A+DPTR. 2

CALL addr Goi C.trinh con tai addr. 2

RET Quay trg vé tir C.trinh con. 2

RETI Quay trd vé tir ngit. 2
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Bdng 8. Cac lénh nhay co diéu kién:

Cac kiéu dinh diachi | Thoi
Al 1a . gian
Cau Iénh Chirc nang True | Gian | Th/ Tirc Th
tiep |tiep |ghi | thoi hiéli:us)

3Z  rel Nhay néu A=0 Chi véi A 2
INZ  rel Nhay néu A#0 Chi véi 4 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

2.1.2. IC tao 6n ap 7805:( IC on ap 5v).

V&1 nhitng mach dién khong doi hoéi d§ 6n dinh cua dién ap qua cao, st

dung IC 6n 4ap thuong duoc nguoi thiét ké st dung vi mach dién kha don

gian. Cac loai 6n 4p thuong duoc sir dung 1a IC 78xx, véi xx 1a dién ap can 6n

ap. Vi du 7805 6n 4p 5V, 7812 6n ap 12V. Viée dung cac loai IC 6n ap 78xx

tuong tu nhau, dudi ddy 1a minh hoa cho IC 6n ap 7805:

(IN) ~

(GND)
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So dd phia dudi IC 7805 ¢6 3 chan:

* Chan s6 1 1a chan IN.

* Chan s6 2 1a chan GND.

* Chan s6 3 1a chan OUT.

Ngb ra OUT ludn 6n dinh ¢ 5V du dién 4p tir ngudn cung cip thay doi.
Mach nay dung dé bao vé nhitng mach dién chi hoat dong & dién ap 5V (céc
loai IC thuong hoat dong & di¢n ap nay). Néu nguén dién c6 su cb dot ngot:
dién &p ting cao thi mach dién van hoat dong 6n dinh nho ¢6 IC 7805 van gilr
dugc dién ap ¢ ngd ra OUT 5V khong d6i.

Mach trén ldy nguén mot chiéu tir mot may bién ap véi dién ap tir 7V
dén 9V dé dua vao ngd IN. Khi két ndi mach dién, do nhiéu nguyén nhan,
nguoi ding d& nham 1an cuc tinh ciia ngudn cung cap khi dau ndi vao mach,
trong trudng hop nay rat dé anh hudng dén cac linh kién trén board mach. Vi
1i do d6 mdt diode cau duge lép thém vao mach, diode ciu dam béo cuc tinh
ctia ngudn cap cho mach theo mot chiéu duy nhat, va nguoi dung ciing khong
can quan tAm dén cuc tinh ctia ngudn khi ndi vao ngd IN nira.

2.1.3. IC tao thoi gian thuwe DS1307:

a) Gidi thigu chung vé DS1307:

IC thoi gian thyc 13 ho vi diéu khién ctia hing dalat. DS1307 c6 mot s6
dac trung co ban sau:

- DS1307 14 IC thoi gian thyc voi ngudn cung cap nho dung dé cap
nhat thoi gian va ngay thang

-  SRAM :56bytes

- Pia chi va dit liéu dugc truyén nbi tiép qua 2 duong bus 2 chiéu

- DS1307 c6 mot mach cam bién dién ap dung dé do cac dién ap 16
va ty dong déng ngat véi ngudn pin cung cap 3V:
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+ DS1307 ¢ 7 byte dit liéu nam tir dia chi 0x00 t&i 0x06, 1 byte diéu
khién, va 56 byte luu trit ( danh cho ngudi st dung ).

+ Khi xtr 1y dit liéu tr DS1307, ho da tu chuyén cho ta vé dang )
BCD, vi du nhu ta doc dugc dir liéu tir dia chi 0x04 (twong ing véi Day- ngay
trong thang) va tai 0x05 (thang) la 0x15, 0x11.

+ Luu y dén vai tro cua chan SQW/OUT. Pay 1a chan cho xung ra ctia
DS1307 c6 4 ché do 1Hz, 4.096HZ, 8.192Hz, 32.768Hz... cac ché do nay
dugc quy dinh bdi céc bit ciia thanh ghi Control Register (dia chi 0x07 ).

+ Dia chi cua DS13071a 0xDO.

- Co ché hoat dong : DS1307 hoat dong véi vai tro slave trén duong
bus nbi tiép.Viéc truy cip duoc thi hanh véi chi thi start va mot ma thiét bi
nhat dinh dugc cung cip boi dia chi cac thanh ghi. Tiép theo d6 cac thanh ghi
s€ duogc truy cap lién tuc dén khi chi thi stop duoc thuc thi.

b) Co ché hoat dpng va chirc ning ciia DS1307:

vCC
vee
R2
R3 {4.7K
4.7
w2 VCC
SSI/; g FeiEk Yol 3 Batterv -
2 SDA  VBAT 1
X1 l— 2
2 ) 7 &
%) 7
X2 SQW/OUT S =
= x1 4
C a2 7ggknz: [ OND
— DSI307

Vee: ndi véi ngudn
X1,X2: ndi véi thach anh 32,768 kHz
Vbat: dau vao pin 3V

GND: dat
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SDA: ochubi data
SCL.: day xung clock

SQW/OUT: xung vudng/dau ra driver

« DS1307 1a mot IC thoi gian thyc voi ngudn cung cap nho, ding dé
cap nhat thoi gian va ngay thang voi 56 bytes SRAM. Dia chi va dir li¢u duoc
truyén ndi tiép qua 2 duong bus 2 chiu. NO cung cdp thong tin vé
gid,phat,gidy ,thi,ngay ,thang, nim.Ngay cudi thang s& tu dong dugc diéu
chinh vé&i cac thang nho hon 31 ngidy,bao gdm ca viéc ty dong nhay nam.
Pong ho cé thé hoat dong & dang 24h hodc 12h véi chi thi AM/PM. DS1307
c6 mot mach cam bién dién ap dung dé do cac dién ap 18i va ty dong dong
ngit v6i ngudn pin cung cip.

« DS 1307 hoat dong véi vai tro slave trén dudng bus ndi tiép. Viéc
truy cdp duoc thi hanh véi chi thi START va mot ma thiét bi nhat dinh duoc
cung cép bai dia chi cac thanh ghi. Tiép theo d6 cac thanh ghi s& duogc truy
cap lién tuc dén khi chi thi STOP dugc thyc thi.

\ 14
So do6 khoi cua DS1307:
x1 D xz
OSGILLATOR RTG
AND DIVIDER
y
sow SQUARE WAVE
IOUT -] ouT 1| A
{56 X 8]
CONTROL
LOGIC
o POWE
Wiy i A
anb CONTROL
0L —— -
SERIAL BUS ADDRESS —
INTEREACE REGISTER |
SDA -—P

T i i
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*Mo ta hoat dong ciia cdc chdn:

* Vce,GND: ngudn mot chiéu duge cung cép t6i cac chan nay. Ve 1a
dau vao 5V. Khi 5V duoc cung cip thi thiét bi co thé truy cap hoan chinh va
dir liéu c6 thé doc va viét. Khi pin 3 V dugc nbi t6i thiét bi nay va Vee nho
hon 1,25Vbat thi qua trinh doc va viét khong dugc thuc thi,tuy nhién chuc
ning timekeeping khong bi anh hudéng boi dién ap vao thap. Khi Vee nhé hon
Vbat thi RAM va timekeeper s& dugc ngat téi ngudn cung cap trong (thudng
1a ngudn 1 chiéu 3V)

* Vbat: Pau vao pin cho bat ky mot chuan pin 3V . Pién 4p pin phai
dugc gitr trong khoang tur 2,5 dén 3V dé dam bao cho sy hoat dong cua thiét
bi.

« SCL(serial clock input): SCL duoc str dung dé ddng bo su chuyén dir
liéu trén dudng day ndi tiép.

« SDA(serial data input/out): 1a chan vao ra cho 2 duong day ndi tiép.
Chéan SDA thiét ké theo kiéu cuc mang hé , doi hoi phai c6 mot dién tré kéo
trong khi hoat dong.

« SQW/OUT(square wave/output driver)- khi dwoc kich hoat thi bit
SQWE duoc thiét 1ap 1 chan SQW/OUT phat di 1 trong 4 tan sd
(1Hz,4kHz,8kHz,32kHz). Chan nay ciing dugc thiét ké theo kiéu cyc mang
ho vi vay no cling can c6 mot dién tro kéo trong. Chan nays¢ hoat dong khi ca
Vee va Vbat duoc cap.

« X1,X2: duogc ndi v&i mot thach anh tan sd 32,768kHz. La mot mach
tao dao dong ngoai, dé hoat dong 6n dinh thi phai ndi thém 2 tu 33pF .

» Cling c6 DS1307 v6i bo tao dao dong trong tan sb 32,768kHz, véi
cau hinh nay thi chan X1 s& dugc ndi vao tin hiéu dao dong trong con chan

X2 thi dé ho.
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¢) So dé dia chi RAM va RTC:

Seconds

Minutes

Hours

Day

Date

Month

Year

Control

Ram 58x8

00h

07h
0O8h

3Fh

« Thong tin vé thoi gian va ngay thang dugc 1ay ra bang cach doc cac

byte thanh ghi thich hop. thoi gian va ngiy thang duoc thiét 1ap ciing thong

qua céc byte thanh ghi nay bang cach viét vao d6 nhiing gia tri thich hop. noi

dung cua cac thanh ghi dudi dang ma BCD(binary coded decreaseimal). Bit 7

ctia thanh ghi seconds 1a bit clock halt(CH),khi bit ndy dwoc thiét 1ap 1 thi dao

dong disable, khi nd dugc xo0d vé 0 thi dao dong dugc enable.

Chu ¥: enable dao dong trong sudt qué trinh cau hinh thiét 1ap (CH=0).Thanh

ghi thoi gian thuc dugc mo ta nhu sau:

e | | | | |
00H | CH 10 SECONDS SECONDS
X 10 MINUTES MINUTES
x |12 s ‘:‘:R 10 HR HOURS
X X b 4 % X DAY
X X 10 DATE DATE
X X X | aciini MONTH
10 YEAR YEAR
orH | out | x x | sawe| x X RS1
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01-12
00-23
1-7
01-2829
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« DS1307 c6 thé chay & ché do 24h ciing nhu 12h. Bit tht 6 cua thanh
ghi hours 13 bit chon ché d6 24h hodc 12h. khi bit ndy ¢ muc cao thi ché do
12h duoc chon. & ché do 12h thi bit 5 1a bit AM/PM v&i muc cao 1a 1a PM. &
ché do 24h thi bit 5 1a bit chi 20h(tir 20h dén 23h).

* Trong qua trinh truy cap dit 1i€u, khi chi thi START dugc thuc thi thi
dong thoi gian duoc truyén téi mot thanh ghi th 2,thong tin thoi gian s& dugc
doc tir thanh ghi thi cip nay,trong khi d6 ddng hd van tiép tuc chay. Trong
DS1307 ¢6 mot thanh ghi diéu khién dé diéu khién hoat dong cua chan
SQW/OUT :

Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0
OouT X X SQWE | X X RS1 RS0

« OUT(output control): bit ndy diéu khién murc ra ctia chon SQW/OUT
khi dau ra xung vudng 1a disable. Néu SQWE = 0 thi mérc logic ¢ chan
SQW/OUT s& 1a 1 néu OUT=1 va OUT =0 néu OUT =0 .

« SQWE(square wave enable): bit nay dugc thiét 1ap 1 s& enable dau
ra ctia bd tao dao dong. Tan sd ciia dau ra song vudng phu thude vao gia tri

cua RSI va RSO.

RS1 RSO tan so dau ra SQW
0 0 1Hz

0 1 4,096kHz

| 0 8.192kHz

1 1 32,768kHz

DS1307 hd trg bus 2 day 2 chiéu va giao thirc truyén dit lidu. thiét bi
gui dit liéu 1én bus duoc goi 14 bd phat va thiét bi nhan goi 1a bo thu. thiét b

diéu khién qua trinh nay goi la master. thi€t bi nhan sy di€u khién ctia master
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goi la slave. Cac bus nhan su diéu khién cua master,la thiét bi phét ra chudi
xung clock(SCL),master s¢& diéu khién sy truy cap bus,tao ra cac chi thi
START va STOP.

d) Sw truyén nhén div liéu trén chudi bus 2 day :

Tuy thudc vao bit R/ w ma 2 loai truyén dir liéu s€ duoc thuc thi:

« Truyén dit liéu tir master truyén va slave nhan: Master sé& truyén byte dau

tién 1a dia chi cta slave. Tiép sau do 1a cac byte dit liéu . slave s& gui lai bit
thong bao da nhan duoc (bit acknowledge) sau mdi byte dit liéu nhan duoc.
dir liéu s& truyén tir bit co gid tri nhat (MSB).

. Truyén dir li¢u tur slave va master nhan: byte dau tién (dia chi cua
slave) duoc truyén t4i slave boi master. Sau d6 slave s& gt lai master bit
acknowledge. tiép theo d6 slave s& giri cac byte dir liéu toi master. Master s&
gli cho slave cac bit acknowledge sau mdi byte nhan dugc trir byte cudi
cung,sau khi nhan duogc byte cudi cung thi bit acknowledge s& khéng duoc
guri.

Master phat ra tat ca cac chudi xung clock va cac chi thi START va
STOP. sy truyén s& két thuc véi chi thi STOP hodc chi thi quay vong START.
Khi chi thi START quay vong thi su truyén chudi dir liéu tiép theo dugc thyc
thi va cac bus van chua dugc giai phong. Dit liéu truyén ludn bat dau bang bit

MSB.

e) DS1307 c6 thé hoat dong 6 2 ché dé sau:

« Ché @6 slave nhan( ché 46 DS1307 ghi):chudi dit liéu va chudi xung
clock s& dugc nhan thong qua SDA va SCL. Sau mdi byte dugc nhan thi 1 bit
acknowledge s& duoc truyén. cac diéu kién START va STOP s& duoc nhan
dang khi bat dau va két thiic mot truyén 1 chudi. nhan dang dia chi dugc thuc
hién boi phan cimg sau khi chap nhan dia chi ciia slave va bit chiéu. Byte dia
chi la byte dau tién nhan duoc sau khi diéu kién START duoc phat ra tur
master. Byte dja chi co chira 7 bit dia chi ctia DS1307, 1a 1101000, tiép theo
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d6 1a bit chiéu (R/ w) cho phép ghi khi n6 bang 0. sau khi nhan va giai ma
byte dija chi thi thiét bi s& phat di 1 tin hiéu acknowledge 1én duong SDA. Sau
khi DS1307 nhan dang duoc dia chi va bit ghi thi master s€ gui mot dia chi
thanh ghi t61 DS1307 , tao ra mdt con tro thanh ghi trén DS1307 va master s¢
truyén timg byte dit liéu cho DS1307 sau mdi bit acknowledge nhan duoc. sau

d6 master s& truyén diéu kién STOP khi viéc ghi hoan thanh.

A

I
<Slave Addresss Vv <Word Address (n)= =[ataing= <Diata (n+1)=> <Diata (neX)=

{s | 1101000 | 0 | A ]xxxxxxxx]A |x>oooo<xx|A |xxxxxxxx|.e. |xxxxxxxx|,q |.P |

S — START Lf

A~ ACKNOWLEDGE DATA TRANSFERFED

P - STOP (K+1 BYTES + AGKNOWLEDGE)
*R/W - READ/WRITE OR DIRECTION BIT. ADDRESS = D0h

e Ché do slave phat ( ché d6 DS1307 doc): byte dau tién slave nhan duoc
tuong tu nhu ché do slave ghi. Tuy nhién trong ché d6 nay thi bit chiéu lai chi
chiéu truyén nguogc lai. Chudi dit liéu duoc phat di trén SDA bsi DS 1307
trong khi chudi xung clock vao chan SCL. Céac diéu kién START va STOP
dugc nhan dang khi bat dau hodc két thic truyén mot chudi. byte dia chi nhan
dugc dau tién khi master phat di diéu kién START. Byte dia chi chtra 7 bit dia
chi cua slave va 1 bit chiéu cho phép doc 1a 1. Sau khi nhén va giai ma byte
dia chi thi thiét bi s& nhan 1 bit acknowledge trén dudong SDA. Sau d6
DS1307 bat dau giri dir liéu toi dia chi con tré thanh ghi thong qua con
tré thanh ghi.Néu con tré thanh ghi khong duoc viét vao trude khi ché d6 doc
duoc thiét 1ap thi dia chi dau tién duoc doc s& 1a dia chi cudi cing chira trong
con tro thanh ghi .DS1307 s€ nhan dugc mot tin hi¢u Not Acknowledge khi

két thuc qua trinh doc. Poc dit liéu-ché do slave phat.
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|
<Slave Addrass>

| s | 101000 | 1

<Datain)= <Datair+1)= <Data {ne2)= <Dala (n+X)=
A |x>oo<xxxx | A [ oo | A | X0 | A ]xxxxxxxx | A E 3 ]

| " |

— <RW=

N
$ - STAH DATA TRANSFERRED
A =~ ACKNOWLELDGE (%+1 BYTES + ACKNOWLEDGE): NOTE: LASTDATABYTE IS
P - STOP FOLLOWED BY AMNOT ACKNOWLEDGE { A ) SIGNAL)
A - NOT ACKNOWLEDGE
“R/W - READ/WRITE OR DIRECTION BIT ADDRESS = D1h

« Thoi gian thuc hién viéc doc,ghi dir liéu ctia DS1307: so do dong bo:

tHO-DAT bucx  lsupar .
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ddc tinh va thoi gian thye hién:

(0°C 0 70°C or -40°C to +85°C; Vip=4.5V t0 5.5V)

PARAMETER SYMBOL | MIN | TYP | MAX | UNITS [ NOTES
SCL Clock Frequency fsct 0 100 kHz
Bus Free Time Between a STOP and taey 47 s
START Condition
Hold Time (Repeated) START Condition | typeya | 40 s 5
LOW Penod of SCL Clock tLonw 47 s
HIGH Pertod of SCL Clock o] 40 js
Set-up Time for a Repeated START 15USTA 4.7 s
Condition
Data Hold Tune tEDDAT 0 js 6,7
Data Set-up Time 15U DAT 230 s
Rise Time of Both SDA and SCL Signals 2 1000 15
Fall Tune of Both SDA and SCL Signals i 300 ns
Set-up Time for STOP Condition t5UsT0 47 s
Capacitive Load for each Bus Line Cy 400 pF 8
L0 Capacitance Cro 10 pF
Crvstal Specified Load Capacitance 12.5 pF
2.1.41C Pém ULN 2803
So db chan ctia IC ULN2803:

B[] ~ 18 ] 1C

28] 2 17[] 2C

3B[]3 16[] 3C

48[]4  15)4C

58[] 5 14]] 5

68 [] 6 13[] 6C

78017 12[] 7C

8B []8 11]] sc

GND[] ¢ 10[] com

bac tinh cua ULN2803:

« Dong dau ra :500 mA

« Pau ra dién ap cao: 50V

« Thich hop véi nhiéu kiéu logic

« Ung dung diéu khién role
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* Thich hop véi series ULN2800

-So d6 logic:

1 , 18
1B —>_? i 1c

2
2B —>%I 2¢
3 16
3B >O_T_H_. 3C
4 15
4B —>O_T 4ac
5
5B >O I 5C
6
6B —>O_I 6C
7 ) 12
7B —>Q_T 7C
> e
8 ) 11
88— 8C
10
Ppr—e— com

-So d6 nguyén 1y cau tao trong cia ULN2803:(1cap darlington)

COM
Output C

Pau vao dugc md véi dién ap 1a3.85V,dong 1a 1.85mA;Pau ra co thé
dua 500mA xudng mass

2.1.5 IC ghi dich 74HC595

IC ghi dich 74HC595 dung cong nghé CMOS tién tién.IC nay so hiru
su chéng nhiéu va tiéu thu dién ap thép.Thiét bi nay chtra dung 8 mau tuan ty

song song kiéu D.
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-So dd chan cua IC 74HC595:

8 « S o Ig P
> =] ©w 1= o« o w =]
el o] =] o] o | o -

D

EEEEEEE
[} o =
o o (=]

-Chtrc nang cac chan cua IC 74HC595:

* Vee, GND: duing cap ngudn cho IC hoat dong. Ve duge ndi dén cuc
duong ctia ngudn(+5V do 1a IC ho TTL),GND duoc nbi dén cuc am cua
nguon (0V)

*SER : Duong dia chi vao cua IC 74HC595

*RCK: Chan chdt dia chi vao

*SCK : Chéan clock

*SCLR,G: 2 chan vao diéu khién IC.IC s& dugc hoat dong ¢ trang thai
ghi dich néu SCLR ¢ muc logic cao, G ¢ mirc logic thap.

* Op-> Oy :Cac chanra cua IC

-Bang hoat dong ctia IC 74HC595 :

RCK | SCK | SCLR | G Chure ning
X X X H |Paura rang thii od
khing cao
X | x L | L | Qu=0

X T H L | Pemw thanh ghi dich
Qy=Q,.4. Qp=SER

T X H L |Noi dung coa trang thai
dau ra
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-So d6 hoat dong:

SER I 1 [
saR— L[ | I
RCK 1 1 |
¢ 1
O | e
0y | e
O oo
O || —
O | e —
O | e
Og [ Xl | I
Oy LS
] | l | l
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-So d6 logic cua IC 74HC595:

? |
—

1”

;_l

» 4

¥

» &

3
-

*—Cp *—op
S [
[o oo D
—p L o’ >
¢ R

?: +

e

(=]

iF'

1&; |
ﬁ_

A

ﬁFﬁ
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-Nguyén tic hoat dong:

D¢ thuc hién xuat dit liéu ra led 7 doan,AT89C52 diéu khién 74HC595
nhu sau:

- Tao mdt xung & chan clock SCK

- Xuat 1 byte dit liéu vao chan data SER

- Tao mot xung vao chan chdt dit liéu RCK

Luc nay byte dit liéu sé dugc dua dén bang dong hd thong qua 8
chan:OA,0B,0C,0D,0E,OF,0G,0H

Viéc thuc hién xuét dit lidu nay mang lai cho ta rat nhiéu wvu diém:

-Str dung 3 chan cua vi diéu khién dé truyén dit liéu ndi tiép théng qua
IC74HC595 (so voi 8 chan cua vi diéu khién néu thuc hién truyén dir liéu
song song)

-Dong ra ctia IC 74HC595 1a 7.8 mA, so v61 10 uA ctia AT89CS52

2.1.6 LED 7 thanh:

Led 7 thanh bao gdm nhiéu loai led tich hop bén trong cac led dugc
ndi chung nhau 1 chan .Trong thuc té c6 2 loai led 7 thanh 1a loai anot chung
va loai katot chung. Trong chuong trinh nay st dung loai anot chung , cac led
s€¢ co6 chung nhau chan nguén (chan duong) chan con lai a,b,c.d,e.f,g cua led
nao duogc ndi dat thi led d6 s& sang.Thay vi st dung loai led 7 thanh trén thi
truong dang st dung,& ddy em thiét ké led 7 thanh dugc tich hop boi nhiéu
led don trong d6.Bién ap dua vao anot chung la 12 VDC, Imax cua led 7

thanh 1a khoang 1,4A.
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bé ra dugc céac con s6 tuong ung ta cd bang logic sau:

2.2 Cac khoi mach can sir dung

2.2.1 Khdi tao nguon:

IV 1V LMT805 5V
T DIODE 1 . - 3
2 + in +3¥

4T
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Pay 1a mach dung dé tao ra ngudn dién ap chuan +5V. St dung

IC7805.

Pau vao 1a dién ap 12v DC (Diot trong mach c¢6 nhi¢m vu bdo v¢

nguoc dong ) sau khi di qua IC 6n ap 7805 sé& tao ra ngudn dién ap chuan +5V

cung cap cho mach.

2.2.2 Khdi Reset:

—=

Khéi RESET c¢6 tac dung dua vi diéu khién vé trang thai ban dau. Khi

nat Reset duge an ,dién ap tai chan Reset cua vi diéu khién thay ddi dot ngot

ttr 0 1én +5V, VDK nhan biét duoc sy thay doi ndy va khoi dong lai trang thai

ban dau cho hé théng.

2.2.3 Khoi diéu khién:

W1 5wl
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Khéi diéu khién gom 4 Sw ,cac chan 1 cua cac Sw duoc ndi xudng
mass,cac chan 2 cia Sw dugc ndi vao VDK (p2.0 — p2.3).Khi ta 4n mdt Sw

thi bit dugc ndi voi Sw d6 s& nhan dugc tin hiéu va thyc hién diéu khién
Sw1 : Dung dé chinh gio
Sw2 : Dung dé chinh phut
Sw3 : Piéu chinh ting
Sw4 : Piéu chinh giam

2.2.4 Khéi tao xung dao dong:

=
m

P10 Gf— PlLO = PO.VADD +:C'F-:.-:
pll —— P11 &= BO.L/AD] |———OF01
P12 (};— P12 PO.2/AD2 %ﬂpc.:
P13 —F P13 BO.3ADI  [————D0P03
Pl4 &——— PFl4 PO.4/AD4 | ——PO04
Dl.5 {o——— P13 DO.S/ADS  [———D0.3
PL& (—p— PLS PU.6/ADG %DP-: 8
P17 {&&— PL.7 PO.T/ADT |———{3P0.7

£ RESET Ea 3l

10 ) 30
RXD O P3.0RXD ALE 5

RCLE C— | P3.LTHD PSEN
SER C—-— P3.2INTD "

SRCLK oO——{ F3.3NTI PLOVAR | — = F10
P34 -:31;— P3.4'TD P2.1/AT +§0le
P35 | PASTI P22A6 | ———0P22
Pi§ (—m— PLEWR P23AS [—— P13
B3iT &o— | B3TRD Bl4A4 (——— P14

PLI/A3 | ———PL3
- P26A2 |26
5 XTALl _ PLTAl —= (P27

xTarz S

=

R

B0C35
ﬁ‘

+—i—

CRYSTAL
——C1 2

e

Pay 1a bo dao dong thach anh c6 tac dung tao xung nhip voi tan s
12MHz cho VDK hoat dong. Hai dau nay duoc ndi vao 2chan XTALI va
XTAL?2 cua VDK.
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2.2.5 Khoi hién thi:

1 174 LED4
14 15 1 _ 1% 1 . A
SER. O——— SER o0 = N1 OUTL — .
. ol ; : INZ OUT2 15 - B LED7 THARE
RCLK O—ppr— SRCLK a2 = 5 N3 OUT3 Fa— S }‘b
SRCLE 03 - N4 OUT4 = - H
- 04 M ouTs e 2 ).
RCLK O— 35— RCIK 05 - = N6 OUT6 5 = L
_l_—c E 06 - - M7 OUTT T - g e
— o7 5 INE OUTE o g
) o — GND COM ——
T4HC58S @ —

Khéi hién thi bao gdm cac LED 7thanh(anode chung) .0 day ta st
dung phuong phap diéu khién tinh thay cho phuong phip quét thong
thuong.Ta s& diéu khién ting con led 7 thanh théng qua IC 74HC595.Do
cong suat cua led rat 16n ( Imax cua 1 canh vao khoang 200mA) nén ta ding
thém IC ULN 2803.Vé4i phuong phap diéu khién nhu vay,thi mdi mot led 7
thanh ta sir dung mot IC 74HCS595 va mdt IC ULN 2803.Phuong phap nay

mang lai cho ta rat nhiéu vu diém :
- Pam bao d6 sang tot cta led 7 thanh.

- Khong gay ra hién tuong nhp nhay nhu phuong phap quét.

2.2.6 Khdi tao thoi gian thuec:

X1 Voo

1
= =
[ = r T L — % 1y L Ly
31,768 KHz 3 X1 sQWOUT 5 BQWOUT
) VEBAT S5DL —— 0500
I_ GND 5DA | —— 1 EDA

51307
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DS1307 1a mot IC thoi gian thuc voi ngudn cung cap nho, dung dé cap

nhat thoi gian va ngay thang voi 56 bytes SRAM. Dia chi va dir liu duoc

truyén ndi tiép qua 2 dudong bus 2 chibu. NO cung cdp thong tin vé

gid,phut,gidy ,thi,ngady ,thang, nam.Ngay cudi thang sé tu dong duoc diéu

chinh vé&i cac thang nho hon 31 ngdy,bao gdm ca viée ty dong nhay nim.

Déng hd ¢6 thé hoat dong ¢ dang 24h hodc 12h véi chi thi AM/PM.

Dé khong phai diéu chinh lai thoi gian vao nhing luc bi mat ngudn, cd

thé ndi thém 1pin khoang 3V vao chéan sé 3 cua IC DS1307 (sao cho chan +

cua pin ndi vaolC va chan — cua pin ndéi xuong dat). Hai chan 1 va 2 cua

DS1307 duoc ndi vao bd dao dong thach anh co tan sb 32,768KHz dé tao dao

dong cho IC hoat dong.
2.3 So Po Mach Hoan Chinh

2.3.1 So' @0 mach nguyén ly:

o1

d .14 |

il

| -

SWEW EWeSW2 SWISW3 B8 A
| e | Rl | e
ce U2

uz

1 T

l
L

VOO UO0
A e

2

|

% b

%A

S

LSRRI TEY) r
<Le0t

R——

FE)

Zyew

|

S
"

ET

|

’:EE 'EciﬁEEj
|

{31

= .'_IZL’[
oz o p 150 Fis =a va w e FEOL
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Chuong I11: THIET KE PHAN MEM CHO HE
THONG HIEN THI THOI GIAN THUC

3.1 Luu db thuit toan:

@

e

Bloc thomg tin
tir DS1307

l

Tach dir ligu

k4

Chirvan sangma
lad 7 thanh

ki

Hizn thiled 7 thanh

BY

stop
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3.2 Code chwong trinh nap cho AT89C51:

/**************************(/\_I\)START(/\_l\)**************************/

;#include(reg51.inc)

;; 40h-48h TIME
; 32 FLAT

5 38 TIMER

DT bit p3.2; dt
CK bit p3.3;chot

rst bit p3.1; chot 2 ic truyen du lieu

SCL BIT P0.0 ;;ds1307

SDA BIT PO.1

KEY1 BIT P1.0
KEY2 BIT P1.0
KEY3 BIT P1.0

KEY4 BIT P1.0

DS1307W EQU 0DOH
DS1307R EQU 0D1H
FLAGS DATA 20H
LASTREAD BIT FLAGS.0
12 24 BIT FLAGS.1
PM_AM BIT FLAGS.2

OSC BIT FLAGS.3
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SQW BIT FLAGS.4

ACK BIT FLAGS.5
BUS_FAULT BIT FLAGS.6
_2W_BUSY BIT FLAGS.7
BITCOUNT DATA 21H
BYTECOUNT DATA 22H

BYTE DATA 23H

: int0 data,intl clock

org 0000h

SIMP STAUP
ORG 000BH ;TO
AIJMP TOISR
ORG 0030H
STAUP:
MOV SP,#100
MOV TMOD #01H
MOV THO0,#0

MOV TLO,#1

SETB SDA ; ENSURE SDA HIGH
LCALL SCL_HIGH ; ENSURE SCL HIGH
CLR ACK ; CLEAR STATUS FLAGS
CLR BUS_FAULT

CLR 2W_BUSY
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PSETUP: MOV R1#91
MOV RO,#8
CLR A
SETUP_1: MOV @RO0,A :X0a toan bo ram noi
INC RO
DINZ R1,SETUP_1
;  mov 95,#00000001B
MOV R7.#6
SETB EA
SETBETO

SETB TRO

start:

JNB 38.0,SLE
ACALL READ_TIME
ACALL TACH
ACALL CONVER_LED
ACALL DISPLAY1
CLR 38.0

SLE: MOV PCON,#1

jmp start

OUT:
:PUSH ACC
‘CLR CK

MOV R3,#8
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OuUT1:
RLC A
MOV DT,C
SETB CK
NOP
CLR CK
DIJNZ R3,0UT1
;POP ACC

RET

CLR TRO
MOV THO,#0
MOV TLO,#1

Setb 38.0

JNB 38.2,EXIT

DINZ R7,EXIT

MOV R7,#6

CLR 38.2
EXIT:

SETB TRO

RETI

; THIS SUB SENDS THE START CONDITION
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SEND_START:;

SETB _2W_BUSY ; INDICATE THAT 2WIRE OPERATION IN PROGRESS
CLR ACK ; CLEAR STATUS FLAGS

CLR BUS_FAULT

JNB SCL,FAULT ; CHECK FOR BUS CLEAR
JNB SDA,FAULT ; BEGIN START CONDITION
SETB SDA ;

LCALL SCL_HIGH ; SDA

CLR SDA

LCALL DELAY ; SCLASTART CONDITION
CLR SCL

RET

FAULT:

SETB BUS_FAULT ; SET FAULT STATUS

RET ; AND RETURN

SEND_STOP: ;

CLR SDA ; SDA

LCALL SCL_HIGH ;

SETB SDA ; SCL ASTOP CONDITION
CLR 2W_BUSY

RET




SEND_BYTE:

MOV BITCOUNT #08H ; SET COUNTER FOR 8 BITS
SB_LOOP:

JNB ACC.7,NOTONE ;: CHECK TO SEE IF BIT 7OF ACCISA 1
SETB SDA ; SET SDA HIGH (1)

JMP ONE

NOTONE:

CLR SDA ; CLR SDA LOW (0)

ONE:

LCALL SCL_HIGH ; TRANSITION SCL LOW-TO-HIGH
RL A ; ROTATE ACC LEFT ONE BIT

CLR SCL ; TRANSITION SCL HIGH-TO-LOW

DJNZ BITCOUNT,SB_LOOP ; LOOP FOR 8 BITS

SETB SDA ; SET SDA HIGH TO LOOK FOR ACKNOWLEDGE PULSE
LCALL SCL_HIGH ; TRASITION SCL LOW-TO-HIGH
CLR ACK ; CLEAR ACKNOWLEDGE FLAG

INB SDA,SB_EX ; CHECK FOR ACK OR NOT ACK

SETB ACK ; SET ACKNOWLEDGE FLAG FOR NOT ACK
SB_EX:

LCALL DELAY ; DELAY FOR AN OPERATION

CLR SCL ; TRANSITION SCL HIGH-TO-LOW

LCALL DELAY ; DELAY FOR AN OPERATION

RET

READ_BYTE:
MOV BITCOUNT #008H ; SET COUNTER FOR 8 BITS OF DATA

MOV A #00H ;
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SETB SDA ; SET SDA HIGH TO ENSURE LINE FREE

READ_BITS:

LCALL SCL_HIGH ; TRANSITION SCL LOW-TO-HIGH

MOV C,SDA ; MOVE DATA BIT INTO CARRY BIT \

RLC A ; ROTATE CARRY BIT INTO ACC.0

CLR SCL ; TRANSITION SCL HIGH-TO-LOW

DINZ BITCOUNT,READ_BITS ; LOOP FOR 8 BITS

JB LASTREAD,ACKN ; CHECK TO SEE IF THIS IS THE LAST READ
CLR SDA ; IF NOT LAST READ SEND ACKNOWLEDGE BIT
ACKN:

LCALL SCL_HIGH ; PULSE SCL TO TRANSIMIT ACKNOWLEDGE
CLR SCL ; OR NOT ACKNOWLEDGE BIT

RET

SCL_HIGH:
SETB SCL ; SET SCL HIGH
JNB SCL,$ ; LOOP UNTIL STRONG 1 ON SCL

RET

WRITE_TIME:

MOV R1,#40h ; POINT TO BEGINNING OF CLOCK DATA IN SCRATCHPAD
MEMORY

LCALL SEND_START ; SEND 2WIRE START CONDITION
MOV A #DS1307W ; SEND DS1307 WRITE COMMAND
LCALL SEND_BYTE
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MOV A #00H ; SET DATA POINTER TO REGISTER 00H ON

LCALL SEND_BYTE ; THE DS1307

SEND_LOOFP:

MOV A,@R1 ; MOVE THE FIRST BYTE OF DATA TO ACC

LCALL SEND_BYTE ; SEND DATA ON 2WIRE BUT

INC R1

CJNE R1,#48H,SEND_LOOP ; LOOP UNTIL CLOCK DATA SENT TO DS1307
LCALL SEND_STOP ; SEND 2WIRE STOP CONDITION

RET

READ_TIME:

READ_AGAIN:

MOV R1,#40H ; START OF CLOCK REG IN SCRATCHPAD
MOV BYTECOUNT,#00H ; COUNTER UP TO 8 BYTES FOR CLOCK
CLR LASTREAD ; FLAG TO CHECK FOR LAST READ

LCALL SEND_START ; SEND START CONDITION

MOV A #DS1307W ; SET POINTER TO REG 00H ON DS1307
LCALL SEND_BYTE

MOV A #00H

LCALL SEND_BYTE

LCALL SEND_STOP : SEND STOP CONDITION

LCALL SEND_START ; SEND START CONDITION

MOV A #DS1307R ; SEND READ COMMAND TO DS1307
LCALL SEND_BYTE

READ_LOOP:

MOV A,BYTECOUNT ; CHECK TO SEE OF DOING LAST READ
CINE A#07H,NOT_LAST

SETB LASTREAD ; SET LASTREAD FLAG
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NOT_LAST:

LCALL READ_BYTE ; READ A BYTE OF DATA

MOV @R1,A ; MOVE DATA IN SCRATCHPAD MEMORY

MOV A,BYTECOUNT ; CHECK TO SEE IF READING SECONDS REG
CINE A#00H,NOT_FIRST

CLR OSC ; CLR OSC FLAG

MOV A,@R1 ; MOVE SECONDS REG INTO ACC

INB ACC.7,NO_OSC ; JUMP IFBIT 7OF ISA 0

SETB OSC ; SET OSC FLAG, BIT7I1SA 1

CLR ACC.7 ; CLEAR BIT 7 FOR DISPLAY

: PURPOSES

MOV @R1,A ; MOVE DATA BACK TO SCRATCHPAD

NO_OSC:

NOT_FIRST:

INC R1 ; INC COUNTERS

INC BYTECOUNT

MOV A,BYTECOUNT

CINE A,#08H,READ_LOOP ; LOOP FOR ENTIRE CLOCK REGISTERS
LCALL SEND_STOP ; SEND 2WIRE STOP CONDITION

RET

DELAY:
NOP ; DELAY FOR BUS TIMING

RET

; THIS SUB DELAYS 4 CYCLES
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DELAY _4:
NOP ; DELAY FOR BUS TIMING
NOP
NOP
NOP

RET

READKEY:
INB KEY1,HOUR
INB KEY2,MINUT
INB KEY3,INCRE
INB KEY4,DECRE
SIMP EXIT_KEY1
HOUR: SETB 38.1
SIMP EXIT_KEY1
MINUT: CLR 38.1
SIMP EXIT_KEY1
INCRE:JB 38.2,EXIT KEY1l ;DELAY_KEY
JB 38.1,1 HO
| MEINC 41
SIMP EXIT_KEY
| HO:INC 42
SIMP EXIT_KEY
DECRE:JB 38.2,EXIT_KEY1
JB 38.1,D_HO
D_MI:DEC 41

SIMP EXIT_KEY
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D_HO:DEC 42

SIMP EXIT_KEY

EXIT_KEY:
SETB 38.2
MOV R7#6
ACALL WRITE_TIME
ACALL READ_TIME
EXIT_KEY1:

RET

;wTACH BCD
TACH:

PUSH ACC

MOV A,40
ANL A #0Fh
MOV 48,A
MOV A,40
ANL A #0FOH
SWAP A

MOV 49 A

MOV A 41
ANL A #0Fh
MOV 50,A
MOV A 41

ANL A #0FOH
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SWAP A

MOV 51, A

MOV A,42
ANL A #0Fh
MOV 52 A
MOV A 42
ANL A #0FOH
SWAP A

MOV 53,A

POP ACC
RET

DISPLAY1:
push ACC
mov a,54
ACALL OUT
mov a,55
ACALL OUT
mov a,56
ACALL OUT
mov a,57
ACALL OUT
mov a,58
ACALL OUT
mov a,59
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ACALL OUT

setb p3.1
setb rst
nop

nop

clr rst

pop ACC
RET

CONVER_LED:
MOV RG6,#6 ;doi 16 bai ma
MOV RO,#48 :dau vung ma HEX
MOV R1,#54 ;dau vung ma BCD
CONVER_LED _1:
MOV A @RO
ADD A#6 ;vuot qua 6bai lenh tiep theo
MOVC A @A+PC ;de truy cap bang
MOV @R1,A
INC RO
INC R1
DINZ R6,CONVER_LED_1

RET
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DB 3FH
DB 06H
DB 5BH
DB 4FH
DB 66H
DB 6DH
DB 7DH
DB 07H
DB 7FH
DB 6FH
DB 00H
DB 00H
DB 00H

end

;B7 B6 B5 B4 B3

0:

1:

1

1

0

1
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Két lugn

Sau hon 3 thang lam dé tai t6t nghiép, v&i su nd luc hoc héi ciia ban than
va su chi bao tin tinh cua Thay gido Th.s Nguyén Trong Thing, dé tai “Thiét
ké hé thong hién thj thoi gian thwc” cia em dd hoan thanh ding thoi gian
va thuc hi¢én thanh cong hé théng hién thi thoi gian thuc
Qua d¢é tai nay em co6 nhitng hiéu biét tot hon vé linh vuc vi diéu khién ciing
nhu cach ghép ndi cac linh kién dién ttr thanh mot san pham hoan thién

Vi thoi gian ¢6 han va kién thirc ciing kinh nghiém cua ban than con han
ché nén khong tranh khoi nhiing sai sot. R4t mong céc thay cb va cac ban xem
xét va dong gop nhimg ¥ kién quy bau dé cudn dd an duoc hoan thién hon.

Mot 1an nita em xin chan thanh cam on céc thay co gido trong khoa Pién
- Pién tir, truong Pai hoc Dan 1ap Hai Phong da hét 1ong truyén dat nhimng
kién thirc quy bau cho chung em trong sudt nhitng nim hoc qua. Pic biét, em
Xin cam on su chi bao tan tinh cia thay gido Th.s Nguyén Trong Thang cling
cac ban da giup em hoan thanh dd an nay.

Em xin chan thanh cdm on!

Hai Phong, ngay 20 thang 06 nam 2009
Sinh vién thuc hién:

Vi Hai Dang
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