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LOI MO DAU

Ngay nay, khai niém ky thuét sd da trd thanh quen thudc v6i nhiéu ngudi,
boi vi su phat trién ctua nganh k¥ thuat s nay da c6 anh hudng rat 16n dén nganh
kinh té toan cau. C6 nguoi d3 néu 16n ¥ tudng goi nén kinh té chung ta 13 “nén
kinh té k¥ thuét s6”, “s6 hoa” da gan nhu vuot khoi ranh gii ctia m 6t thuét ngit
ky thuat. Nho ¢6 wu diém cta xir Iy sb nhu do tin cy trong truyén dan, tinh da
thich nghi va kinh té cta nhiéu phén mém khac nhau, tinh tién loi tring diéu
khién va khai thac mang.

Hién nay 1a thoi dai khoa hoc k¥ thuat phat trién, cac nha may xi nghiép
san xudt san pham ciia minh trén cac bang chuyén hién dai, san pham xuét ra rat
nhanh va nhiéu vi vdy viéc dém xem c6 bao nhiéu san pham di hoan tat xuat ra
tir bang chuyén cubi cung thi ngudi cong nhan kho co thé thyuc hién chinh xac
duogc. Vi vay mach dém san phém s€ gilp ta kiém soét duoc san lugng cho ra tai
mdi biang chuyén. Khong chi vay, hé thong dém san phadm con gitp nguoi lao
dong bot phan mét nhoc chan tay ma cho phép tang hiéu suét lao dong 1én gip
nhiéu lan, déng tho1 dam bao duoc do chinh xac cao.

Véi 1y do d6 dé tai “Thiét ké mach dém sian pham” do c6 gido D Thi
Hong Ly hudng dan da duoc thyc hién. Dé tai gdm cac ndi dung sau:

Chuong 1: Gidi thi€u linh kién

Chuong 2: Gidi thiéu cac khdi trong so dd thi cong.

Chuong 3: Chay chuong trinh.



CHUONG 1.

GIOI THIEU LINH KIEN

®

1.1-Transistor

A1015 1a Transistor BIT gdm ba mién tao bdi hai tiép gidp p-n, trong do

E  mién giita la ban dan loai n mién c6 mat do tap chat cao nhét, ki

hiéu p+ 13 mién phat (enutter). Mién c6 mat do tap chat thap

B hon, ki hiéu 14 p, goi 12 mién thu (collecter). Mién giita c6 mat

2 do tap chat rat thap, ki hiéu 1a n, goi 1a mién gdc (base). Ba chan

kim loai gan voi ba mién twong (ng véi ba cuc emitter (E), base

(B), collecter (C) cua transistor

C1815 1a transistor BJT gdm ba mién tao béi hai tiép gidp p-n, trong do
(" mién giita 1a ban din loai n mién c6 mat do tap chat cao nhat,
ki hiéu n+ 12 mién phat (enutter). Mién c6 mat do tap chat thap
Be hon, ki hiéu 12 n, goi 1a mién thu (collecter). Mién gitta c6 mat
d6 tap chat rat thap, ki hiéu 1a p, goi 1a mién géc (base). Ba
chan kim loai gan voi ba mién tuong Gng voi ba cuc emitter

(E), base (B), collecter (C) cua transistor



1.2- Pién tro:

Dié¢n tro 1a linh kién thu dong c6 tach dung can trd ca dong va ap
Dién tr¢ dugc st dung rat nhiéu trong cac mach dién tur.
R=pt/S
Trong do p l1a dién tré xuét cua vat lidu
S 1a thiét dién cua day
¢ 1a chiéu dai cua day
Dién tro 1a dai lugng vat Iy dac trung cho tinh chét can tro dong dién cua
mot vat thé dan dién. N6 duoc dinh nghia 13 ti s6 ciia hiéu dién thé giita hai dau

vat thé do vdi cuong d6 dong dién di qua no:

I= UR
Trong do:
U: la hiéu dién thé giita hai dau vt dan dién, do bang vén (V)
I: la curong d6 dong dién di qua vt dan dién, do bang ampe (A)
R: la dién tré ciia vdt dan dién do bang Ohm (Q)



Ky hi¢u

Resistor
Ung dung
bién to dugc dung dé ché tao ra dich mutrc dién 4o gitra hai diém khéc
nhau cua mach

1.3-Tu di€n:

Tu dién 1a mot linh kién thu dong céu tao cua tu dién 1a hai ban cuc bﬁng
kim loai ghép cach nhau mot khoang d & gitta hai ban tu 1a dung dich hay chat
dién moi cach dién c6 dién dung C. Pac diém cua tu 1a cho dong dién xoay
chiéu di qua, ngan can dong dién mot chiéu.

Cong thuce tinh dién dung cta tu: C =¢€.S/d

Trong d6: & 1a hang s6 dién moi

S 1a dién tich bé mat tu m?

D 1a bé giay chat dién moi

Tu dién phang gom hai ban phang kim loai dién tich song song va cach
nhau mét khoang d

Cuong do dién truong bén trong tu co tri sb

E=

Trong dé: €, = 8,86.10™2 C*/N.m? 1a hing s6 dién mdi cta chan khong

Ela h?mg sb dién méi tuong ddi ctia méi truong; ddi vé6i chan khong e=1,

gidy tan dau bang 3,6; gbm bang 5,5; mica bang 4 + 5



1.4-Diode:

T

Diode dugc cdu tao gdm hai 16p ban din p-n dugc ghép v6i nhau. Diode
chi hoat dong dan dong dién tir cuc anot sang catot khi 4p trén hai chan duoc
phan cyc thuan (V,>V,) va 16n hon dién ap ngudng.Khi phin cuc nguoc
(V,<V,) thi Diode khong dan dién.

La diode thong dung nhit, dung dé d6i dién xoay chiéu — thuong 1a dién
thé 50Hz dén 60Hz sang dién thé mot chiéu. Diode nay tiy loai c¢6 thé chiu dung
dugc dong tir vai tram mA dén loai cong subt cao co thé chiu duge dén vai tram
ampere. Diode chin hr luu chu yéu 13 loai Si. Hai dic tinh k¥ thuat co ban cua
Diode chinh luu 1a dong thuan t6i da va di nguoc toi da (Pién ap sup do). Hai
dic tinh nay do nha san xut cho biét

Anod Catod

A 5 " K Ky higu [~
L1

P N

Hinh 13
1.5-Led:
Led la m§t dang diode phat quang, khi phan cuc thuan thi led phat sang,
phan cuc nghich thi khong phéat sang.
Ky hiéu

D””D

1.6-Led 7 doan:
La 7 con led sép Xép lai theo hinh mau. Mt chan ctia cac con led dugc
ndi chung v&i nhau (Anod chung hoic Katod chung), cic chan con lai dugc dua

ra ngoai dé phan cuc cac con led.
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Pay 1a loai dén dung hién thi cac s6 tir 0 dén 9, dén gom 7 doan a, b, ¢, d,

e, f, g bén dudi mdi doan 12 mot led (dén nhd) hodc mot nhom led méc song
song (deén 16n). Quy udc cac doan boi:

Khi mot td hop cac doan chay sang s€ tao dugc mot con sb thap phan 0-9.
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Led 7 doan c0 hai loai la loai anot chung va catot chung
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LED anot chung LED catot chung
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Po6i vi led 7 doan ta phai tinh toan sao cho mdi doan cta led 7 doan co
dong dién tir 10 dén 20mA. Vi dién 4p 5V thi dién trd can dung 13 270Q; cong
sudt 1a 1,4W

Bang 1.1: Gia tri Led 7 Poan

So thap Biang ma BCD
phan D C B A
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
1.7-1C LM358N

LM358N dung so sanh dién ap, chuyén ddi Analog — Digital, cam bién do
ludng, khuéch dai
So d6 chan va ciu trac

Chén 1: OUTPUT 1 (ngdral)
our?ur,;A»E?F. ] ve
INV. INPUT () [Z] m 7] outeut (8)
NON-NV. INPUT () [3] E] INV. INPUT (B)
v[4] [5] NON-INV. INPUT (8)

Chan 2: INVERTING INPUT (ngd vao dao)
Chéan 3: INVERTING INPUT 2 (ngd vao dao 2)

Chén 4: V. (chan ngudn 4m)

Chéan 5: NON —INVETTING INPUT 2 (ngd vao déo 2)
Chéan 6: OUTPUT 2 (ngd ra 2)

Chén 7 V. (ngudn duong)



1.8-Khoi vi diéu khién:
1.8.1-So lwoc vé vi diéu khién

Vi diéu khién AT89C51 13 mét bo vi xir 1y 8 bit, loai CMOS, c6 tc do
cao va cong sudt thép v6i b nhd Flash c6 thé lap trinh dugc. N6 duoc san xuét
v6i cong nghé bd nhd khong bay hoi méat d cao cia hang Atmel, va tuwong thich
v6i ho MCS-51™ vé& chén ra va tap 1énh. AT89C51 c6 40 chan, duoc dong goi
theo tiéu chuan PDIP.

Uz

(331 PO.0/ADO P2.0/A8 55—
—37| PO.1/AD1 P2.1/A9 53
—ag | PO.2/AD2 P2.2IA10 54
[—3¢ P0.3/AD3 P2.3/A11 5L

34 | PO4/ADS P24IA12 o5

33| PO.5/AD5 P2.5/A13 57—
:—32 PO.6/ADG P2.6/A14 23_:
— PO.7/ADY P2.7IA15 ——
:—; P1.0 P3.0/RXD ](1]—':
Ny P1.1 P3.1/TXD K
—3 P12 P3.2/INTQ 53—
C— P13 P33/INT1 5
P15 P3.SI1 g
g | P16 P3.6/MER 7 =
Lt P1.7 P3.7/RD L]
_1—3 XTAL1 PSEN 29
g | XTAL2 —— | 30
1 RST ALE/PROG [—
1 31 EANPP

ATB9CH

Hinh 1.1: So dd chan ra cua vi diéu khién AT89C51
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‘ TMP2 | TI:P| BUFFER

PG
INCREMENTER

PROGRAM
COUNTER

DPTR

FEET -]
SLEFRDG TG |iustRUCTION
ER / Wy —+ CONTROL REGISTER
RST — |

PORT 1
LATCH

PORT =
LATCH

il

PORT 1 DRIVERS

PORT 3 DRIVERS

JuEl

I

YYvvvvvy

P10 - P17

YYvYYYY Y

P30 - PaT

Hinh 1.2: So db khéi ctia AT89C51

1.8.2-So' @6 bén trong ciia vi diéu khién:

INT'\1 |
INT \0
TIMER 1
TIMER 0
PORT Néi tiép
‘VVVV e
Diéu khién Cac thanh ghi 128 Byte ROM s
ngat khac Timer 1
RARMA Ale _ 2nE1
A A
Taio Dao Pieu khién “ Port noi
Cac Port 1/0
> BUS ,
AMalna Tiss
» L b
—l D l_ § 3 PO PL P2 P3 v
FE0 i TXD RXD

AE\  PSENA
| | RST"  ALE

Hinh 1.3: So do bén trong vi diéu khién

Cac dac diém tiéu chuan

T



AT89C51 c6 didc trung co ban nhu sau:

- 4 Kbyle Flash

- 128 byte RAM, 32 dudng xuat nhap

- hai bo dinh thoi/dém 16-bit, mot cau trac ngat hai mic wu tién va 5

nguyén nhan ngit

- mot port ndi tiép song cong

- mach dao dong va tao xung clock trén chip

- AT89C51 dugc thiét ké voi logic tinh cho hoat dong o tan s giam
xudng 0 va hd tro hai ché d6 tiét kiém nang luong dugc lya chon bang phan
mém. Ché do nghi dimg CPU trong khi van cho phép RAM, céc bo dinh
thoi/dém, Port ndi tiép va hé thong ngit tiép tuc hoat dong. Ché do ngudn giam
duy tri ndi dung cia RAM nhung khong cho mach dao dong cung cép xung
clock nhim vo hiéu hoa cac hoat déng khac cua chip cho dén khi co reset cling
tiép theo.

1.8.3-Khao sat, chirc nang tirng chian:

Pin Configurations POIP
PG spvce
Fiige =0 [ Fo DD
P20 =8 [F D
Flag+ o7 [ P02 AN
P140s =8 [ Fo o
PiEQE 5 [ Foe D
FiEQT 4 [P0 ADE
FiTOE =3 [ PO D
FETOY = pFT DT
POFP/TOFP {F) FRO Q10 31 QERAFP
[Tn) Pt g4 = [ AT
3 - [ Faa g2 3 AvEEn
g E5EE [T Prad1a mPFeT R
EE £aad |0y PR 14 ol o 2T
:f::fuﬁo'"‘m T rasd e mfFRE pig
LEEEEzNEEEE o) e e 25 [ Fed i)
oononooonnon (A P47 2 ARz A
g LR ATALa[ 18 23 [ F2E i)
HTALT O 13 =AFR |
FisO1 33[P0.4 (A0 angm 2t freo e
FiE 02 32[P0E [ADS)
Fi7Q3 31 [PDLE [ADS)
FET 4 30 [ PO.T [ADT) PLCC
[AXD) PA0 5 20 [ ERWFP
(= NG TEFT

[TEDpFat 07 27 [ ALEFTTT EE--

[iNTh Faz e 26 [1PEEN Mo me o o Nom

[T Faale 25 [1P2.7 [A15) CEEEEERFEAA

iTop P4 O1o 24Pz [A14) _IE.IE_D.E.E.D."D.E_E.D.DD_

D ot - -

(TH Fas Ot 23[P2.5 [A13) rreds SLFYERSE 30 PO (AT
] F1EQE =8 [1POE [ADS)
ooooooooooQ FirQe Sr QPO [ADE)
@ gooa ey AETO 10 236 [ POT [ADT)
o ol [ phliy ’
&EEEEEE‘;E‘;EEE Ry Pa.o] 11 25 HERWFR
|:~_E FEER- wod = 2 Pnc
== il ] [—

== Ty Pat O 13 =3[ ALEFAOE
{INTE) Pa.2 0] 14 =2 [APEEN
(Nt Pa.a0 15 a1 ArzT [A15)
(To)Pa.40 18 = [AFE A4
(T1)FaEL 17, _ L EPRE (A1)
LR R EE TR
DOoOoooOgooooo
BESZEoSaNRR
f=af=dagdd
EE—:-: = EEETE
=1 2=2zxx

Hinh 1.4: Cac ciu hinh chan ra ctia AT89C51
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a. Nhom chan nguén nudi:

-ngudi nudi +5V (chan sb 40)

-1ndi dat (chan sb 20)

b. Chtrc ning cua cac chan tin hiéu (cac cong vao/ra song song)
-8051 ¢ 4 cong vao/ra song song 8 bit 1a Port0, Port1, Port2, Port3.
-Céac cong ndy co thé str dung nhu 1a céng vao hoic ra.

Cong Port 0 (32-39)

Port 0 1a port xuit nhap 8-bit hai chiéu. Port 0 ciin duoc cau hinh lam
bus dia chi (byte thap) va bus di liéu da hop trong khi truy xuat bé nhé dir liéu
ngoai va by nh¢ chuong trinh ngoai. Port 0 cling nhan coc byte mo trong khi lap
trinh cho Flash va xuét coc byte mo trong khi kiém tra chuong trinh (Coc dién
tré koo 1on bon ngoai duoc can dén trong khi kiém tra chuong trinh).

Cong Port 1(1-8)

Port 1 1a port xuét nhap 8-bit hai chiéu. Port 1 ciing nhan byte dia chi

thap trong thoi gian 1ap trinh cho Flash.
Cong Port 2 (21-28)

Port 2 1a port xuat nhap 8-bit hai chiéu. Port 2 tao ra cac byte cao cua
bus dia chi trong thoi gian tim nap Iénh tir bo nhd chuong trinh ngoai va trong
thoi gian truy xuat bo nhd dir liéu ngoai sir dung cac dia chi 16-bit. Trong thdi
gian truy xuat bd nhé dir liéu ngoai str dung céc dia chi 8-bit, Port 2 phat cac ndi
dung cua thanh ghi churc ndng dac biét P2. Port 2 cling nhéan cac bit dia chi cao
va vai tin hiéu diéu khién trong thoi gian lap trinh cho Flash va kiém tra chuong
trinh.

Cong Port 3 (10-17)
Port 3 1a Port xuat nhap 8-bit hai chiéu. Port 3 ciing con 1am cac chirc

nang khac cia AT89C51. Cac churc nang nay dugc liét ké nhu sau:

11



Bang 1.2: Chtic nang céac chan

Chan | Tén Chtic Nang

P3.0 |RxD Ngé vao Port nbi tiép

P3.1 | TxD Ngtr vio Port ndi tiép

P3.2 | INTO Ngd vao ngat ngoai 0

P3.3 | INT1 Ngd vao ngit ngoai 1

P3.4 | TO Ngd vao bén ngoai ctia by dinh thoi 1
P3.5 | T1 Ngd vao bén ngoai cua bd dinh thoi 0
P3.6 | WR Piéu khién ghi b nhd dir liéu ngoai
P3.7 | RD Piéu khién doc bo nhd dir liéu ngoai

Port 3 cling nhan mot vai tin hiéu diéu khién cho viéc lap trinh Flash
va kiém tra chuong trinh.
- RST (9)
Ngo vao reset. Muc cao trén chan nay trong 2 chu ky may trong khi
bd dao dong dang hoat dong s€ reset AT89C51.

+5V
TRST
Il IOV
+ C3
S1 RESET 1~
T
/. ¢ ®
R1 D1

B4K AN TN4148

Hinh 1.5: Mach reset tac dong bang tay va ty dong reset khi khoi
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dong may

- ALE/PROG (30)

ALE la mot xung ngd ra dé chdt byte thap cua dia chi trong khi truy xuét

bd nhd ngoai. Chan nay ciing 1am ngd vao xung lap trinh (PROG) trong thoi
gian 1ap trinh flash.

Khi hoat dong binh thuong, xung ngd ra ALE ludn c6 tan sd khong doi 1a
1/6 tan s6 cia mach dao dong, co thé duoc dung cho cac muc dich dinh thoi tr
bén ngoai vao tao xung clock. Tuy nhién, luu y 1a mét xung ALE s€ bi bo qua
trong mdi mot chu ky truy xuét b nhé dir liéu ngoai.

Khi can, hoat dong ALE co thé dugc vo hiéu hoa béng cach set bit 0 cua
thanh ghi churc nang dac biét c6 dia chi 8Eh. Khi bit nay dugc set, ALE chi tich
cuc trong thoi gan thuc hién 1énh MOVX hodc MOVC. Nguoc lai, chan nay sé
duoc kéo 1én cao. Viée set bit khong cho phép hoat dong chdt byte thp cua dia
chi s& khong c6 tac dung néu bo vi diéu khién dang & ché d6 thuc thi chuong
trinh ngoai.

- PSEN (29)

PSEN (Program Store Enable) 12 xung diéu khién truy xuit bd nhé
chuong trinh ngoai. Khi AT89C52 dang thuc thi chuong trinh tir bo nhé chuong

trinh ngoai, PSENdugc kich hoat hai 1an mdi chu ky may, nhung hai hoat dong
PSEN s& bj bo qua mdi khi truy cap bd nhé dir lidu ngoai.

- EA/Vpp (31)

EA (External Access Enable) 1a chan cho phép truy xuat bo nhé chuong
trinh ngoai (bat dau tir dja chi tir 0000H dén FFFFH).

EA =0 cho phép truy xuat b nhé chuong trinh ngoai, nguoc lai EA=1
s€ thuc thi chuong trinh bén trong chip.

Tuy nhién, lvu y rang néu bit khoa 1 (lock-bit 1) duoc 1ap trinh, EA sé&

dugc chét bén trong khi reset.
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Chéan nay cling nhan dién 4p cho phép 1ap trinh Vpp=12V khi lap trinh
Flash (khi d6 ®iUn 4p lap trinh 12V dugc chon).
- XTALI va XTAL?2
XTALI1 va XTAL2 1a hai ngd vao va ra cua mot bo khuéch dai dao cua

mach dao dong, dugc cAu hinh dé dung nhu mét by dao dong trén chip.

cz2
) I KTaL=

(]
1
—I} I KTald

-l- GO

Mote:  ©C1, G2 =30 pF £ 10 pF for Crystals
= 40 pF + 10 pF for Ceramic Resonators

Mach tao dao dong cho bo tao dao dong trén chip AT89CS51

Tan so cta dao dong thuong 1a 12MHz. Khi d6 tu c¢6 gia tri 33pF. Chan V.
ndi dén +5V ciia ngudn cap, chan GND nbi dat
1.8.4-B§ nh¢ trén chip:

RAM trong:

- BO vi diéu khién 8051 c6 128 byte RAM trong bao gdbm 32 byte dau
tién (00H dén 1FH) danh cho céc thanh ghi, 16 byte tiép theo (20H dén 2FH) la
vung RAM dinh dia chi theo bit, sau do6 1a 80 byte RAM nhap.

- Vung thanh ghi c6 32 byte, chia thanh 4 khéi (bank 0 dén bank 3), mdi
khéi c6 8 thanh ghi (tir RO dén R7)

-0 vung RAM dinh dia chi theo bit, cac bit dugc danh dia chi tor 00H

dén 7FH.
14



- Cac thanh ghi chuyén dung (SFRs — Special Function Registers):

Céc thanh ghi nay c6 dia chi tir 80H dén FFH. Chung chira noi dung cia
cac thanh ghi diéu khién.

ROM:

B vi diéu khién AT89C51 c¢6 4KB FLASH lap trinh duoc.

ROM luén chiém ving dia chi thap nhat trong bo nhé chuong trinh.
1.8.5-Cac B dinh thoi/Bé dém:

B0 vi diéu khién 8051 c¢6 2 Bo dinh thoi/Bo dém 1a B dinh thyi/Bo dém
0 va B dinh thoi/Bo dém 1. Ching c6 thé hoat dong nhu 13 bd dinh thoi hogc
bo dém.

Ché d6 hoat dong ctra cac Bo dinh thoi/Bo dém dugc cat trong cac thanh
ghi TMOD

Néu bit GATE x0a, cac Bo dinh thoi/Bé dém dugc phép hoat dong khi bit
TR# tuong tng trong thanh ghi TCON thiét lap. Nguoc lai néu GATE thiét 1ap
thi cac Bo dinh thoi/Bé dém chi hoat dong khi cac chan INT# twong tmg tich
cuc (murc thap).

Bit C/T# dung dé luva chon ché d6 hoat dong bd dém hay bd dinh thoi.
Néu dugc thiét lap thi n6 hoat dong theo ché d6 dém sy kién, luc nay nguén
xung c6 bd dém 13 xung ngoai dua vao tir chan T# twong tmg (chan 14,15). Néu
bi x0a, thi né hoat dong theo ché @6 dinh thoi voi nguén xung la xung tao ra tu
bd tao dao dong trén chip sau khi chia 12.

Céac bit MO,M1 dung dé xac dinh ché d6 dém cho cac bd dém: Su hoat
dong ciia cac BO dinh thoi/Bo d¢ém duoc diéu khién boi thanh ghi TCON:

Céac bit TR# cho phép Bo dinh thoi/Bo dém hoat dong (néu duoc thiét
1ap) hodc khong cho phép chung hoat dong (néu bi x6a).

Cac bit TF# 1a céc co tran tuong ing vdoi cac Bo dinh thoi/Bo dém. Chung
duoc thiét 1ap khi xay ra tran va dugc x6a bang phan ctimg néu khi d6 bo xir Iy

r& nhanh dén chuong trinh phuc vu ngét tuong ung.
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Céc bit I T# 1a bit ngin. Thiét 1ap IT# tao ra ché d6 ngét canh, chan INT#
nhan ra mot ngét khi nhan ra mot suén am () cua tin hi¢u vao. Xoéa IT# tao ra
ché do ngét muc , tirc 1a ngdt duoc tao ra khi tin hi€u vai & mac thép (0). O ché
do ngét murc, khi tin hiéu vao con ¢ muc thap thi ngét duoc tao ra lién tuc cho
dén khi tin hiéu vao chuyén 1én muc cao hoic thiét lap IT#.

Cac bit IE# 1a cac co ngét canh, duoc thiét 1ap khi do théy ngét canh.
1.8.6-Piéu khién ngat:

Bo vi diéu khién 8051 c6 nguén ngat: TFO,TF1,INTO,INT1 va ngit do
cong ndi tiép. Su didu khién hoat dong ngit dugc cit trong2 thanh ghi 1a thanh
ghi cho phjeps ngat IE(Interrupt Enable) va thanh ghi x4c dinh thir tu wu tién
ngat IP (Interrupt Priority). Cac bit va chirc ning ctia chung trong thanh ghi IE
nhu sau (thiét 1ap 1a cho phép, x6a 13 cam).
1.8.7-Cac ché d9 1am viéc cia CPU
* Ché d6 nghi

Trong ché d6 nghi, CPU tu di vao trang thai ngu trong khi tat ca cac ngoai
vi bén trong chip van tich cuc. Ché do nay duoc diéu khién bai phan mém. Noi
dung ctia RAM trén chip va cua tit ca cac thanh ghi chtrc ning dic biét van
khéng d6i trong khi thdi gian ton tai ché d6 nay. Ché do nghi co thé duoc két
thuc bai mot ngat bat ky nao dugce phép hoic bing cach reset cing.

Ta can luu ¥ rang khi ché 40 nghi duoc két thic bai mot reset cimg, chip
vi diéu khién s& tiép tuc binh thuong viéc thyc thi chwong trinh tir noi chuong
trinh bi tam dimg, trong vong 2 chu ky may trudc khi giai thuat reset mém nam
quyén diéu khién.

O ché do nghi, phan ctng trén chip cAm truy xuat RAM ndi nhung cho
phép truy xuat cac chan ciia cac port. Pé tranh kha ning c6 mot thao tac ghi
khong mong mudn dén mot chan port khi ché do nghi két thuc bang reset, 1énh
tiép theo yéu cau ché do nghi khong nén 1a Iénh ghi dén chan port hodc dén bo

nh¢ ngoai.
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*Ché d nguon giam

Trong ché do nay, mach dao dong nguing hoat dong va Iénh yéu cau ché do
ngudn giam 13 1énh sau cing dugc thuc thi. RAM trén chip va cic thanh ghi
chtic nang dic biét van duy tri cac gid tri ctia chung cho dén khi ché do nguon
giam két thic. Chi c6 mot cach ra khoi ché d6 ngudn giam, d6 13 reset cung.

Vi¢c reset sé xac dinh lai cac thanh ghi chic ndng dac bi¢t nhung khong
lam thay d6i RAM trén chip. Viéc reset khong nén xay ra (chan reset & murc tich
cuc) trudc khi Vee duge khoi phuc lai mire dién ap binh thuong va phai kéo dai
trang thai tich cuc ctua chan reset du lau dé cho phép mach dao dong hoat dong
trg lai va dat trang thai 6n dinh.

Trang thai ciia cac chan trong thoi gian ton tai ché do nghi va ché do
ngudn giam duge cho trong bang sau:

Bang 1.3: Trang thai cia cac chan

Ché s Bé nhé AL | peen PORT | PORT | PORT | PORT
Chuong trinh 0] 1 2 3

Nghi Bén trong 1 1 Du Du Du Du
liéu ligu liéu liéu
Nghi Bén ngoai 1 1 Tha Du Dt Du
no6i lisu | lieu | lidu
Ngudn | Bén trong 0 0 Di Dit Dit Dir
giam liéu liéu liéu liéu
Bén ngoai 0 0 Tha | Dir Dt Dt
néi | liéu | lieu | lidu

* Cac bit khoa by nhé chwong trinh

Trén chip co ba bit khoa, cac bit nay c6 thé khong cho phép lap trinh hoic
cho phép 1ap trinh, cic bit ndy cho ta thém mot sé dic trung nita cia AT89C51
nhu sau.

Khi bit khod 1 LB1 duogc lap trinh, muc logic & chan EA dugc ldy mau va
duoc chdt trong khi reset. Néu viéc cap ngudn cho chip khong c6 cong dung
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reset, mach chdt duoc khoi dong béng mot gia tri ngau nhién va gia tri nay duoc

duy tri cho dén khi co tac dong reset. Piéu can thiét 1a gia tri dugc chét cua EA

phai phu hop voi mirc logic hién hanh & chan nay.

Bang 1.4: Céc bit khoa b nhd chuong trinh

Céc bit khoa chuong trinh Loai bao vé
Ché do LBl |LB2 |LB3

1 U U U Khoéng c6 dac trung khoa chuong trinh
Cac 1lénh MOVC duoc thuc thi tr by nhd
chuong trinh ngoai khong dugc phép tim nap

2 P U U | 1énh tir bd nhé noi, EA duogc iy miu va duoc
chét khi reset, hon nita viéc l4p trinh trén Flash
bi cam

3 . 5 U Nhu ché do 2, cAm thém viée kiém tra chuong
trinh

. - - - Nhu ché d6 3, cam thém viéc thyc thi chuong
trinh ngoai

Tin hi€u lay ra tir khoi nhan biét san pham va khoéi cac cong tac va cac

thong bao phu dugc dua vao IC theo chuong trinh da dugc 1ap trinh sin.

Trong IC89C51 thanh ghi RO luu s6 keo dinh sin , thanh ghi R1 luu s6 goi

dinh sin ,thanh ghi R2 luu s6 goéi dang dém ,s6 keo dang dém luu tai TLO.

IC hoat dong nhu mot bd dém va khi nhén tin hiéu vao thi s& dém tang lén

mot cit nhu thé mach s€ dém dugc s6 san pham va di€u khién dong co nhu da

1ap trinh.
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CHUONG 2

GIOI THIEU CAC KHOI TRONG SO PO

2.1-So d6 khoi.

Nguon 5V _l Ngudn
Y

Khoi nhan biét san Phim chirc
pham ning

¥

Khéi xir Iy B6 khuéch —

> > dai .,/ Dong co
1C89C51 '
Khéi hién
thi

Hinh 2.1: So dd khdi.

2.2. Khéi nguon.

C6 hai nguon cap dién :

- Nguén cap dién 5V cho IC89C51, khbi nhan biét san pham, khoi

hién thi, khoi cac cong tac va cac thong bao phu.

- Nguén cép dién 12V cho dong co va bo khuéch dai.
2.3.Khéi xir Iy:

GOm ¢6 IC89C51 va mach dao dong cua nd.

IC 89C51 1a mot loai vi diéu khién trong ho 8051 véi cau trac cac
thanh ghi, cac bd dém va cac bit cd hoan toan duogc diéu khién bﬁng
chuong trinh.

Chip nay c6 bd nhé RAM 2K rat thuan tién cho cac diéu khién c&
16n

Chuong trinh viét cho IC nay rat phong pht nhu C, C**, Asembly,
tham chi c4 nhitng ngdn ngit bac cao nhu Visual C**, Java,... tuy
nhién dé nap vao bo nhéd diéu khién chling ta phai chuyén chuong
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trinh viét tir cac ngdn ngir khac nhau sang file dinh dang kiéu Hexa,
roi dung bo nap dé nap.
2.4. Khéi nhan biét san pham:
Cam bién:
Khéi phat hong ngoai dung timer 0 dé phat xung 38khz & mot chan cua
89C51 & day chon chan pl.5

Voo
P15 1k
i
gacs1 by
Qz

LED phit
3

hong ngoa
gmo

=0

Hinh 2.2: So d6 phat mach

- Dung cach ghép darlington dé khuyeechs dai tin hiéu dua ra chan pl.5
vi tin hiéu tir 89C51 rat bé nén chung ta can khuéch dai dong cho no dé du sang
led, Q1, Q2 dung loai NPN C1815: chiing ta phat dang xung vudng co tan sb 1a
38 Khz tuc la chan pl.5 cua 89C51 s€ lién tuc ddo chiéu ctr 1én 1 rdi lai Xuéng 0,
khi pl.5 1én 1 thi Q1 dan lac d6 co dong V. chay tur cuc C xuéng E cua QI, vi
cuc E cta Q1 ndi voi cuc B ciia Q2 nén khi Q1 din thi cuc Beuar Q2 c6 dong
nén Q2 ciing dan va c6 dong chay tir V¢, qua cuc C va xubng E cua Q2 rdi qua
led phat héng ngoai qua dién trd rdi xuéng mass, lac nay led phat hong ngoai
sang con khi chan p1.5 xuéng mutrc 0 thi Q1 va Q2 khong din nén led phat hong

ngoai sé tat
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- Khéi thu hong ngoai: ¢6 chic ning 1a phat hién sy mat xung (cé san
pham di qua) va dua vé con 89C51 dé xtr Iy ting s6 dém 1én 1 don vi.

So d6 mach thu

0‘E;‘cc
LED R18 &jTl‘r
/
thu W
i N\,
héng |
ngoai
803 R16 R17
1, S
D2 T oscip Lout
> o
o 4 8 ! THR
DIODE LM3358N
2
R1s TRG o
D cv 5
Q3
NPN C1815 —— C4 =
:[ cs
=0 =0 =0 =—
0

Hinh 2.3: So d4 mach thu

- Nguyén 1y hoat dong: khi c6 san pham di qua thi led thu héng ngoai roi
qua cuc B ciia Q3 ltic nay Q3 dan, cuc C ciia Q3 xudng mirc thap liic nay tu C4
xa dién qua diode qua Q3 va xudng mass lac nay chan sé 2 cia LM358N duoc
kich va tao ra mot xung ¢ chan s6 3 dua vé cho IC 89C51 xir 1y. (chan s6 3 cua
LM358N duoc ndi vao chan P3.2 cia 89¢51 tirc 1a chan 12)
2.5. Khaéi hién thi:

- Gom 6 dén LED 7 doan dé hién thi sd san phém dinh trude va sb san
pham da dém duoc.

- LED 7 thanh dugc dung dé hién thi sb san pham dinh san 1dy ra tir cac
chan cua cong P1 , sd san pham dinh sin 14y ra tir 4 bit thdp cua P2, s6 goi san
pham dém duoc ldy ra tir 4 bit cao ciia P2, s6 san pham dém duoc lay ra tir cac

chan ctia cong PO ( tat nhién 1a d3 qua 7447).
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us0 LM7805/TO

7 12v

ul % J1 ud % 14
10 o 7 10 o 7
D 2 Do {0 2 oo
= E G D1 =€ G D1
F D2 y F D2 y
A D3 A D3
B sn7aar B sn7aar
¢ o ¢ o
G o G a
€5, 8 €5, 8
aehs arSs
l s l s
<H{| || <)
5v 5v
u2 = J2
10 o 7
D DO -
z
e & o1 v o »
F D2
4 10 a 1
A D3 D 2 Do 5
B sn7aa7 E 6 D1 5
c 5 F D2 i
6 2 A D3
5 B
=m
z3-9 I
o
G &
© Es 8
ST aehs
5V B
o
5V
u3 = 3
1 PR I
9 z 1
—|E 5 bif3
F D2 [§ v
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g SN7447 =
10 7
G % o D 2 Do
5, 8 E 6 D1
gxhs F D2 y
A D3
<[uo|oo[ 2 B oN7aa7
4|¢ o
3 G @D
£z 8
5v eSS
©|
[
5V

Hinh 2.4: Khéi hién thi
2.6. Bd khuéch dai:
Vi tin hiéu ra tir IC89C51 qua nho nén ta phai cho qua bo khuéch dai ting

tin hi¢u ra dé diéu khién dong co.
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2.7. So dd nguyén ly:
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Nguyén ly hoat dong:

- Khi chua c6 san pham di qua tirc 1a cam bién chua tac dong, chua c6 tin hiéu
dén mach diéu khién ta thay Led hién thj vé 0

- Khi c6 san pham di qua led thu hong ngoai bi che khuét mét xung, tin hiéu

duoc dua vé vi di€u khién — Led hién thi mirc san pham tang 1én 1 don vi.
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CHUONG 3
CHAY CHUONG TRINH

3.1. Lwu dd gii thuat

Begin

A 4

Giai ma BCD

'

Chuong trinh con
delay

A\ 4

Tang don vi, chuc...
1 don vi

So sanh don vi chuc
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3.2. Chwong trinh ngudn

8051 registers
ACC

PCON
PSW
SBUF
SCON
SP
TCON
THO
TH1
TLO
TL1
TMOD

Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data

26

OxEOQ
OxFO
0x83
0x82
OxA8
0xB8
0x80
0x90
O0xA0
0xB0
0x87
0xDO0
0x99
0x98
0x81
0x88
0x8C
0x8D
Ox8A
0x8B
0x89



8051 register bit fields

IE
EA Bit OxAF
ES Bit OxAC
ET1 Bit OxAB
EX1 Bit OxAA
ETO Bit O0xA9
EXO Bit OxA8
IP
PS Bit 0xBC
PT1 Bit 0xBB
PX1 Bit OxBA
PT1 Bit 0xB9
PTO Bit 0xB9
PXO0 Bit OxB8
P3
RD Bit OxB7
WR Bit 0xB6
T1 Bit 0xB5
T0 Bit OxB4
INT1 Bit 0xB3
INTO Bit 0xB2
TXD Bit 0xB1
RXD Bit 0xBO
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PSW

TCON

SCON

CY
AC
FO
RS1
RSO
oV

TF1
TR1
TFO
TRO
IE1
IT1
IEO
ITO

SMO
SM1
SM2
REN
B8
RBS
TI
RI

Bit
Bit
Bit
Bit
Bit
Bit
Bit

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
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0xD7
0xD6
0xD5
0xD4
0xD3
0xD2
0xDO0

Ox8F
Ox8E
0x8D
0x8C
0x8B
Ox8A
0x89
0x88

Ox9F
Ox9E
0x9D
0x9C
0x9B
Ox9A
0x99
0x98



ORG O000H

LIMP MAIN

ORG 0003H; tang so hang don vi dinh san = ngat ngoai 0
INC R7

RETI

ORG 0013H ;tang so hang tram dinh san = ngat ngoai 1
INC R1

RETI

; Khai bao cac ham

ORG 0030H

; Tre nua giay

DELAY_500ms:

MOV R3,#20

LOOP1: MOV R4,#50

LOOP2: MOV R5,#255

LOOP3: DINZ R5,LOOP3

DJINZ R4,LOOP2

DJNZ R3,LOOP1

; Hien thi ra den led

HIENTHI:

; Hien thi (so keo)/goi dinh san ra pl
MOV A,RO0; Chuyen thanh ma BCD
MOV B,#10

DIV AB

SWAP A

ADD AB

MOV P1,A
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; Hien thi so keo dang dem ra p0

MOV A, TLO

MOV B,#10

DIV AB

SWAP A

ADD AB

MOV PO,A

; Hien thi so goi dang dem ra 4 bit cao, so goi dinh san ra 4 bit thap cua p2
MOV A,R2 ; So goi dang duoc dem

SWAP A ; Dua R2 ra 4 bit cao cua P2
MOV B,R1 ; So goi dinh truoc duoc dua ra 4 bit thap cua P2
ADD A,B

MOV P2,A ; Hien thi so goi dang dem duoc
RET

; Gioi han so keo trong 1 goi <100

SSKGH:

; Gioi han R0<100

CJNE RO,#100,NEXT; So sanh voi 100
MOV RO0,#0 ; =100 => R0=0

RET

NEXT: ; # 100

JC END1 ; <100

MOV RO,#0 ; >100

RET

END1:

RET

GH_hang_chuc:

; Giol han R6<10

CJINE R6,#10,NEXT1; So sanh voi 10
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MOV R6,#0 ; =10 => R6=0

RET

NEXT1: ; # 10

JCENDL1 ;<10

MOV R6,#0 ; >10

RET

GH_hang_dvi:

: Gioil han R7<10

CJINE R7,#10,NEXTO; So sanh voi 10
MOV R7,#0 ; =10 => R7=0

RET

NEXTO: ; # 10
JCEND1 ;<10
MOV R7,#0 ; >10
RET

'NEXTO: ; # 10
;JJCEND1 ;<10
;MOV R7,#0; >10
'RET

SSKDS:

; S0 sanh so keo dem dc voi so keo dinh san
MOV A, TLO

; So sanh TLO voi thanh ghi RO

CJINE A,0,NEXT?2 ; Neu khac nhay toi next2

; neu bang, so sanh tiep voi 0

CINE A #0,NGAT1 ; Neu khacO -> nhay toi ngat
RET

RET

NGATL: ; Tang so goi demdc
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INC R2

SETB P3.6 ; Bat LED khi du 1 goi
LCALL DELAY_500ms

CLR P3.6 ; Cho sang nua giay roi tat
MOV TLO,#00H ; Xoa so keo dem ve 0
RET

NEXT2:

JC END2; TLO<RO THI RETURN

MOV A, TLO ;TLO >0 THI CHIA TLO CHO RO, PHAN NGUYEN ( SO GOI)
CONG THEM VAO SO GOI DEM DC, PHAN DU CONG VAO SO KEO
DEM DC -> DOI PHO VOI TH TLO>RO
MOV B,R0

DIV AB

ADD AR2

MOV R2,A

MOV TLO,B

RET

END2:

RET

SSGGH: ; GIOI HAN SO GOI <10
CINE R1,#10,NEXT3

MOV R1,#0

RET

NEXT3:

JC END3

MOV R1,#0

RET

END3:

RET
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SSGDS: ; SS SO GOI VOI SO GOI DINH SAN
MOV A,R2

CINE A,1,NEXT4

CINE A #0,NGAT

RET

RET

NEXT4:

JC END4

CLR P3.5 ; NEU SO GOI DEM DC LON HON SO GOI DINH TRUOC THI
TAT DONG CO

MOV TLO,#0

MOV R2,#0

RET

END4:

RET

NGAT:

CLR P3.5; TAT DONG CO NEU R2=R1 (SO GOI DEM =SO DINH SAN)
MOV TLO,#0

MOV R2,#0

MOV R1,#0

MOV RO,#0

MOV TMOD,#0

MOV IE #0

CLR TRO

RET

GHEP_SO:

: SAU KHI NHAP SO HANG DON VI VAO R7, SO HANG CHUC VAO RS,
GHEP 2 SO NAY THANH SO NHI PHAN CHI SO GOI TAI RO

MOV A,R6
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MOV B,#10
MUL AB
ADD AR7
MOV RO,A
RET

: CAC HAM CUA CHE DO DEM SAN PHAM
GH_VA_DEM_RO_DEN_100:
. GIOI HAN TL0<100
MOV A,TLO

CINE A #100,NEXT21
MOV TLO,#0

INC R2

RET

NEXT21:

JC END21

MOV A,TLO

MOV B,#100

DIV AB

ADD AR2

MOV R2,A

MOV A,TLO

ADD AB

MOV TLO,A

RET

END21:

RET
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SO_SANH:

MOV A,R2

CINE A,1,NEXT22

CINE A#0,50_SANH1
CINE R0,#0,50_SANH1
MOV A,TLO

CINE A#0,50_SANH1
RET

RET

RET

RET

RET

SO_SANH1:

MOV A,TLO

CINE A,0,NEXT23; SS TLO VOI THANH GHI RO
CLR P3.5; TAT DONG CO NEU R2 =R1( SO GOI DEM= SO DINH TRUOC)
MOV TLO,#0

MOV R2,#0

MOV R1,#0

MOV RO,#0

MOV TMOD,#0

MOV IE #0

CLR TRO

RET

RET

NEXT22:

JC END22

CLR P3.5; TAT DONG CO
MOV TLO,#0
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MOV R2,#0

RET

END22:

RET

NEXT23:

JC END23

MOV A, TLO

MOV B,RO

DIV AB

ADD A R2

MOV R2,A

MOV TLO,B

RET

END23:

RET

MAIN:

; KHOI DONG NGAT NGOAI
MOV RO,#00H

MOV R1,#00H

MOV R2,#00H

MOV R6,#0

MOV R7,#0

MOV IE,#10000101B; KHOI DONG 2 NGAT NGOAI
SETB ITO; CHON KICH SUON AM
SETB IT1; KHOI DONG BO DEM
MOV TMOD,#00000110B ; BO DEM 0, CHE DO 1
MOV THO,#0

SETB P3.4

SETB P3.1
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SETB P3.0

CLR P3.5

SETB P3.7

CLR P3.6

LCALL DELAY_500ms

INB P3.7,MAIN2; NEU P3.7 = 0 -> NHAY DEN CHE DO 2

- NEU P3.7 =1 -> CHE DO DEM SAN PHAM

LIMP MAIN1; NHAY DEN CHE DO DEM SP ( CHE DO 1) KHI
P3.7=1(MAC DINH)

: CHE DO DEM 1 SAN PHAM
STARTL:

SETB P3.5

SETB P3.0

LIMP AFTER_START1

RET
TANG_SO_HANG_CHUCI:
INC R6

LCALL DELAY_500ms

SETB P3.1

LIMP AFTER_TANG_SO_HANG_CHUC1
RET

MAINL:

: CHE DO DEM KHI P3.7 =1

. KHOI DONG NGAT NGOAI
AGAINL:

SETB TRO
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BACKI:

JNB P3.0,START1; NEU ENTER DC AN -> NHAY DEN START1 DE KHOI
DONG DC

AFTER_STARTI:

JNB P3.1,TANG_SO_HANG_CHUC1 ;NEU P3.1 AN -> TANG SO HANG
CHUC LEN 1

AFTER_TANG_SO_HANG_CHUC1:

LCALL GH_hang_dvi; GIOI HAN HANG DON VI <10

LCALL GH_hang_chuc; GIOI HAN HANG CHUC <10

LCALL SSGGH; GIOI HAN HANG TRAM <100

LCALL GHEP_SO; GHEP HANG CHUC VA HANG DON VI THANH 1 SO
NHI PHAN

LCALL HIENTHI; HIEN THI

LCALL GH_VA DEM_RO_DEN_100

LCALL SO _SANH; SO SANH CAC SO DEM DC VOI SO DINH TRUOC,
NEU DU THI TAT

JNB TF0,BACK1

CLR TRO

CLR TFO

SIMP AGAIN1

; CHE DO 2: DONG GOl

START2:

SETB P3.5

SETB P3.0

LIMP AFTER_START?2

RET

TANG_SO_HANG_CHUC?2:

INC R6
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LCALL DELAY_500ms; TRE CHONG XUNG NAY
SETB P3.1

LIMP AFTER_TANG_SO_HANG_CHUC2
RET

MAIN2: ; CHE DO 2(DONG GOI)
AGAIN2

SETB TRO

BACK2:

INB P3.0,START2

AFTER_START2:

INB P3.1, TANG_SO_HANG_CHUC2
AFTER_TANG_SO_HANG_CHUC2:

LCALL GH_hang_dvi
LCALL GH_hang_chuc
LCALL GHEP_SO
LCALL HIENTHI
LCALL SSKGH
LCALL SSGGH
LCALL SSKDS
LCALL SSGDS
JNB TFO,BACK?2
CLR TRO
CLR TFO
SIMP AGAIN2

END
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KET LUAN

Sau thoi gian 3 thang 1am d6 4n v&i sy huéng dan tan tinh cua C6 gido
Thac si P§ Thi Hong Ly. Em di hoan thanh dé tai duoc giao “Thiét ké mach
dém san phflm”.Théng qua dé tai thiét ké hé théng cung cép dién da thuc su
gitip em hiéu biét rd rang hon vé nhimng gi em da dugc hoc trong sudt thoi gian
qua.

Péi voi em, dé tai thuc sy phi hop véi nhiing kién thirc em da tich liy
dugc khi hoc veé thiét ké hé théng cung cép dién. Do trinh do kién thtc cling nhu
kinh nghiém thuc té con han ché, cong vo1 viéc thiéu thén trong thu thap tai li¢u
tham khao va thoi gian nghién ctru, tim hiéu dé tai con han ché nén du da cd rat
ch géng nhung chic réng dd 4n con nhiéu thiéu sot. Em mong cac th::iy c6 cham
trudc va nhan duoc su chi bao tan tinh cta cac thﬁy cd dé c6 thé hiéu va tiép can
gan hon véi thuc té.

Em xin chin thanh cam on thay gido Thac s§ Pé Thi Hong Ly da truc
tiép hudng dan va gitp d& tan tinh em hoan thanh ban dd an nay. Do chinh 1a
nhitng kién thtrc co ban gitip em thuc hién t6t nhiém vu tot nghiép va 1a nén tang
cho cong viéc sau nay cua em.

Em xin chan thanh cdm on!

Hai Phong, ngay 30 thang 8 nam 2018
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