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May phét tan s6 GVHD: Thay Lé Hong Nam

MUC LUC

1-Néu yéu cau cua dé tai
2-V& so d6 khéi
a, Néu nhiém vu cua timg khéi
b, Chon linh kién cho timg khéi
¢, V& so dd mach cho tung khoi
d, Giai thich nguyén li 1am viéc ctia mach trong timg khéi
3-Gidi thiéu cac linh kién sir dung
4-V§& so dd nguyén li tong
5-Giai thich so do nguyén li lam viéc cia mach
6-Tinh chon linh kién cho mach
7-Chay mo phong
8-V& mach in
9-Kiém tra linh kién
10-Lap rap mach
11-Kiém tra mach
12-Viét luu d6 thuat toan
13-Viét chuong trinh

14-Né&u nhan xét chung
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1. Yéu chu cia dé tai:
- Thiét ké mach phat tan sd tir 20Hz-1MHz, ¢6 thé hoat dong doc 1ap hoac thuc
hién giao tiép voi may tinh.

2. So do khéi :

Giao tiép véi Khoi hién thi
may tinh LCD
y N A
| Khéi xir Iy
» trung tdmva
phéat xung v
Ban phim va Khéi tao song
dieu khién sin - vudng

2.1 Khéi xir Iy trung tim va phat xung :
a. Nhiém vu : X 1y tin hiéu diéu khién, xtr 1y dir liéu dau vao cia tan s6, thuc
hién churc nang giao tiép véi may tinh , hién thi gia tri tan sb 1én LCD.
b. Chon linh Kkién :
- ATMEL P89V51RD?2
- CacTu
- Thach Anh 24MHz
- Dién tré thanh 1K
- Header thanh
c. So do6 nguyénly :
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d. Nguyén ly l1am viéc ctia mach :

- Nhan dit liéu diéu khién tir ban phim 4x4 qua portl.

- Giao tiép véi PC qua cong Com diung max232 bang cac chan RxD (P3.0) va
TxD (P3.1).

- Chuyén gia tri tan s nhap sang ma ASCII gtri dén port 0 dé hién thj 1én LCD.

- Tin hiéu xung vuong dugc phat ra & chan P3.7

2.2 Khoi hién thi LCD :
a. Nhiém vu : khoi nay c6 nhi€ém vy hién thi gia tri tan sb phat duoc yéu cau.
b. Chon linh kién :

- LCD 16X2 (3bit Control, 8bit Data)
- VR 10k d¢é tang giam d¢ sang dén nén LCD

c. So dod nguyén ly :

VCC3

1 AN 2
RESISTOR

|

VR1 =

d
10k 5‘ 112

L ==

PORTO CONTROL

J8

LCD

J

Lanll A1 [CVI BN (3] (o) EN] [o]

PORT2 DATA

.||
o
T I e e e
DB |WIN|FR IOV (N[O |WIN |-

LCD

d. Nguyén ly 1am viéc ciia mach :
- Hoat dong trén ché do 8 bit dir liéu.
- Bién tro dung dé diéu khién do sang tdi ciia LCD.
- LCD nhan lénh tir VDK dé thiét 1ap trang thai va nhan dir liu gui xudng (da
dugc chuyén sang ma ASCII) thong qua port 0 dé hién thi.

2.3 Ban phim va diéu khién :

- Nhiém vu : sir dung dé nhap gia tri tan sd can phat va lya chon cach thirc nhap
gia tri, lya chon dang song ngd ra, dua ra cac yéu cau xéa (CLEAR), bit dau
(START) va tiép tuc (CONTINUE).

a. Chon linh kién :

- Switch (dang nut bam)

- Header thanh

b. So d6 nguyénly :
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1)
o o o o 2 |
FO o J—O o ' J—O o J—O o g
4 5 6 7 ;
e e T
8 9 CLR | START
WAVE TT PC KEY

c. Nguyén ly lam viéc ctia mach :

TO PORT1

- Dung phuong phap quét phim. Quét cot kiém tra hang hodc nguoc lai. Cac cot

cach nhau 1 don vi, cac hang cach nhau 4 don vi.
- (14 tr1 cua ban phim dugc xac dinh :

o Bp=C+4xH
o Trong d6 :Bp la gia trj ctia phim bAm
C la c¢ot dugce quet
H 14 hang c6 phim dugc bam.

- Sau khi nhép tan s phat ta bAm phim WAVE dé ra 1énh cho VDK phat song

sin, néu khong mac dinh s€ 1a phat xung vuong.

- Néu dir lidu nhap vao khong dung ta c6 thé bam CLEAR dé tién hanh nhap lai.

- Dé bat dau phat xung ta bAm START.

2.4 Khoi giao tiép may tinh :

a. Nhiém vu : may tinh s& thuc hién viéc gui dir liéu tan sb phat xuéng VDK (néu
c6) va s& giam sat hoat dong phat tan s6 cia VDK thong qua cong COM theo

chuén logic RS232.
b. Chon linh kién : MAX232 va cong COM
c. So do nguyénly :
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Cc7

-
N
VCC2

10u

U2
MAX232

16

4
2 S cor cs
RxD 12 | — > 5 10uF
RIOUT c2- 1
XD 11 1 5 ‘P\‘
] O
] TLIN Cl+ ] %LF T ?1,
X—— T20UT Cl- [ =) W—O
9 | —— 13 X *3 C
X—— R20UT R1IN -1°
¥——1—0
- RX
*—81 rain TiouT 4 é 0
10 6 X C
X——— T2IN 2 v-ﬂ ¥——0
5 ~ \«./
cé CONNECTOR DB9

d. Nguyén li lam viéc ctia mach :
- MAX232 s¢ chuyén muc logic tir TTL sang 232 v a nguoc lai, thuc hién viéc
ddng bo dién thé gitra PC va VK.
+Chuan TTL :
= Space :0.1 —-0.8V
= Mark :2 - 2.4V

+Chuén 232 :
= Space :3 - 25V
= Mark -3 - -25V
- Dir liéu tir may tinh s& dugc truyén ndi tiép vao VDK thong qua khéi giao tiép
may tinh, sau d6 nhan thong tin phan hoi tir VDK dé thuc hién viéc giam sat.
VDK dung hai chan RxD va TxD dé thuc hién viéc giao tiép.

2.5 Khoi tao séng sin :

a. Nhiém vu : tiiy theo nhu ciu ciia ing dung ma mach s& phat dang song 1a sin
hay vudng, yéu ciu nay dugc diéu khién thong qua ban phim hay giao tiép véi
may tinh

b. Chon linh Kién:

- IC 74HCA4051, IC 74HC4067, IC LM324, cuon cam 100mH, cac tu dién va
dién tro.

c. So dd nguyénly :
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d. Nguyén li lam viéc ctia mach :

- Séng vudng lay ra tir chan P3.7 caa VDK s& dugc khuéch dai bién d6 dién ap
nhd mot mach khuéch dai khong dao dung opamp, tin hiéu sau khuéch dai s&
duoc dua vao mot IC chuyén mach ngd vao 74HC4067. IC nay hoat dong dua
trén 5 bit diéu khién (1 bit enable va 4 bit dia chi) dugc chi dinh boi VDK dé
dua tin hiéu sau khuéch dai truc tiép dén IC 74HC4067 lua chon ngod ra thuc
hién viéc phat xung vudng ; hodc s€ dua tin hi¢u sau khuéch dai vao cac bo loc
thong thap roi méi dén IC chuyén mach ngd ra dé thyuc hién phat sin.

3. Gioi thi€éu cac linh kién sir dung :
3.1 Vi diéu khién 89V51RD2 :
a. Khai quat cac tinh nang:
Trudc tién, ta ludt qua céc tinh nang ctia PROVS1RD2:
+ Khai quat:

- P89V5IRD2 1a vi diéu khién 80C51 c6 64kB Flash va 1024bytes<1kB> bo
nh¢ dir liéu RAM.

- Tinh nang dac biét cua PROV61RD2 1a ¢ ché do hoat dong mode x2. Nguoi
thiét ké chon chay tng dung ciia minh & ché do nay dé nang doi toc do khi
hoat dong & cuing tan s6 dao dong<mot chu ki may=6 chu ki xung nhip>

- B0 nhd chuong trinh Flash cho phép lap trinh ISP hoic/va song song. Ché do
lap trinh song song dugc dua ra dé thich (mg vai téc do cao, giam thoi gian
va gia thanh.

- IAP/ISP.

% C4c tinh ning:
- CPU 80C51.
- Hoat dong ¢ 5VDC trong tam tan s6 dao dong dén 40MHz.
- 64kB ISP.
- SPI
- 5 PCA v6i chiic nang PWM/capture/compare 16bits.
- 4 cong xuat nhap.
- 3 Timers/Couters 16bits.
- Watchdog Timer c6 thé lap trinh duoc.
- 8 ngudn ngit.
- 2 thanh ghi DPTR.
- Tuong thich mtrc logic TTL va CMOS.
- Phat hién ngudn yéu <Brownout Detect>
- Ché do Low-power, Power down, ldle.

% S0 do chan cua MCU P89V51RD2:

T6 1 - Nhém 09A - Lép 06DT1 Trang 9
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T2P10[ 1] U 40] v
T2EX/P11 [ 2] 38| PO.IVADD
EciF12[3 ] 38| PO.1/AD
cExoP1.3 [ 4] [37] Po.20AD2
CEX1/55/P14 [ 5 | 36| PO.3/AD3
CEX2MOSIP1 5 [ & | 35| PO.4/ADY
CEX3/MISOIP16 [ 7 | [34] Po.50405
CEX4/SCHIP1T [ B | 33| PO.B/ADE
RST[ 2| — 32| PO.7/ADT
RXDIP2.0 |10 E 31|EA
TxoPa 1 [11] E 30] aLEFROG
INTO/P22 |12 % 20| PSEN
NTiPa3 i3 28| P2TIAS
ToP3.4 [14 [27] P2.8ia14
T1P35 [15 26| P2.5/A13
WRIP3E [18 25| P2.4/A12
ROIP3.7 [17 [24] P2.30m11
®TALz [18 23| P2.2A10
¥TaL1 [19 22| P2.1/40
Vag [20] 21| P2.0/AS
#* S0 d6 khéi cia MCU P89V51RD2:
——_——————————eee e —— 1

HIGH PERFORMANCE

I |
I 80C51 CPU I
I 4t |
— |
| 16732762 k8 UART *
I CODE FLASH <: > INTERNAL >
I BUS |
| 1k8 - - )
| I e e I
| |
TIMER 0 —t—
<:||::> PORT 2 . M K > TIMER 1 —T
I |
PORT 2 TIMER 2 D
e (—— = -
I |
PORT 1 FCA —
| <::> <:>~ PROGRAMMABLE <: >
| COUNTER ARRAY |
| |
< ﬁ—: ! FORT 0
| <: > ¢ % WATCHDOG TIMER I
crRysTAL | | |
oR | OSCILLATOR |
RESONATOR | | g |
| |

[aiukr b L2

Hinh 1: So d6 khdi cia MCU P89VSIRD2
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+ S0 qua vé cac chin cia vi diéu khién:

Port 0, Port 1, Port 2, Port 3: Nhu c4u triic 8051 kinh dién.

P1.0 - T2: Ngo vao Counter cho Timer/Counter 2 hodc ngod ra cho
Counter/Timer 2.

P1.1 - T2EX: Diéu khién hudng va canh kich chirc ning Capture cho
timer/Counter 2.

P1.2 — ECI: Ngd vao xung nhip. Tin hiéu nay 1a ngudn xung nhip ngoai cho
chtrc nang PCA.

P1.3 —CEXO0: ngo vao xung nhip cho chirc nang Capture/Compare modul 0.
P1.4:

SS: Chon cong phu vao cho SPI.

CEX1: ngd vao xung nhip cho chirc nang Capture/Compare modul 1.

P1.5:

MOSI: phuc vu SPI

CEX2: ngd vao xung nhip cho chirc ndng Capture/Compare modul 2.

P1.6:

MISO: phuc vu SPI

CEX3: ngd vao xung nhip cho chtrc nang Capture/Compare modul 3.

P1.7:

SCK: phuc vu SPI

CEX4: ngd vao xung nhip cho chirc nang Capture/Compare modul 4.

PSEN: Cho phép dung b nhd chuong trinh ngoai. Khi MCU sir dung by nhé
chuong trinh trong chip, PSEN khong tich cyc. Khi st dung by nhé chuong
trinh ngoai, PSEN thudng ¢ muc tich cyc 2 1an trong mdi chu ki mdy. Su
chuyén murc cao sang thap trén |PSEN cudng buic tir bén ngoai khi ngd vao
RST dang & mirc cao trong hon 10 chu ki may s& dwa MCU vao ché d6 1ap
trinh host tir bén ngoai.

RST:  Khi ngudn dao dong dang hoat dong, mirc cao trén chan RST trong it
nhit 2 chu ki may s& Reset lai hé thong. Néu chan PSEN chuyén muc trong
khi RST van con & mirc cao, MCU sé& vao ché do 1ap trinh host tir bén ngoai,
néu khong, s& hoat dong binh thudng.

EA: Cho phép st dung bo nhé chuong trinh ngoai.

e EA="0":Bd nh¢ ngoai.
e EA="1":B0 nh¢ trong chip. o
- ALE/PROG: Cho phép khoa dia chi<Nhu 8051 c6 dién> ngoai ra, chan nay

b.

con dugc dung dé dua vao ché do lap trinh FLASH.
To6 chirc by nhé:

MCU P89V5IRD2 c6 2 vung khong gian dia chi riéng biét: vung luu trir cho bo
nhd chuong trinh va cung dia chi cho b nhé dir li¢u <cau triic Harvard> .

+

Luwa chon bank b§ nhé chwong trinh flash:

C6 2 ving bd nhé ndi flash trong MCU, Block 0 c¢6 64kB va duoc to chuc
thanh 512 sector, mdi sector chira 128 Bytes. Block 1 chtra chuong trinh
ISP/ICP va duoc kich hoat khi chon két hop bit reset mém (SWR) <FCF.1>
va bit chon bank (BSEL) <FCF.0>.

Qua trinh tuan tu sau khi ngudn dugc bat, chuong trinh boot sé& tu dong thuc
thi va cd gang ly tin hiéu autobaud tir may chi. Néu khong c6 qua trinh nay
xay ra trong vong 400ms va bit .

3.2LCD 16X2:

T6 1 - Nhém 09A - Lép 06DT1 Trang 11
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a. Hoat dong caa LCD :
Trong nhitng nim gin diy, man hinh tinh thé long LCD (Liquid Crystal
Display) ngay cang sir dung rong rii na dang dan thay thé cac dén LED (7 doan va
nhiéu doan). D6 1a vi cac nguyén nhan sau :

Man hinh LCD c6 gia thanh ha.

Kha ning hién thi s6, ky tu va d6 hoa tét hon nhiéu so véi dén LED (dén LED
chi hién thi duoc s6 va mot sb ky tu).

- Sir dung thém mét bo diéu khién lam twoi LCD va nhu vay giai phong CPU
khoi cong viée nay. Con d6i voi dén LED ludn can CPU (hodc bing cach nao
d6) dé duy tri viéc hién thi dir liéu.

Dé dang 1ap trinh céc ky tu va d6 hoa.

b. Mé ta chan LCD:

- LCD gidi thiéu ¢ day co6 14 chan. Chirc nang ctia cac chan dugc cho trong

bang 4.1.
e T -
=
LCD
Chén Ky hiéu 1/0 Mo ta
1 Vss - bat
2 Ve - Duong ngudn +5V
3 Ve - Nguon diéu khién tuong phan
4 RS I RS = 0 chon thanh ghi Iénh.
RS =1 chon thanh ghi dir li¢u.
5 R/W I R/W =1 doc dir liéu. R/W = 0 ghi.
6 E 1/0 Cho phép
7 DBO 1/0 Bus dir liéu 8 bit
8 DB1 1/0 Bus dir liéu 8 bit
9 DB2 1/0 Bus dir li¢u 8 bit
10 DB3 1/0 Bus dir li¢u 8 bit
11 DB4 1/0 Bus dir li¢u 8 bit

T6 1 - Nhém 09A - Lép 06DT1 Trang 12
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12 DB5 I/0 Bus dir li¢u 8 bit
13 DB6 1/0 Bus dit li¢u 8 bit
14 DB7 I/0 Bus dir liéu 8 bit

Vee Vss yél Vee : Ve Va Vss 13 chan ngudn +5V va chan dat, con Vee duge dung
dé di€u khién do twong phan cua LCD.

RS (Register Select) - chon thanh ghi : C6 hai thanh ghi rit quan trong bén trong
LCD. Chan RS duogc dung dé chon cac thanh ghi nay. Néu RS = 0 thi thanh ghi ma
1énh dugc chon, cho phép ngudi dung giri mot 1énh ching han nhu xo4 man hinh,
dua con tré vé dau dong v.v. Néu RS = 1 thi thanh ghi dit liéu duogc chon va cho
phép ngudi dung giri dit liéu can hién thi 1én LCD.

R/W (Read/Write) — Chan doc/ghi : Chan vao doc/ghi cho phép nguoi dung
doc/ghi thong tin tu/lén LCD. R/W = 0 thi doc, con R/W =1 thi ghi.

E (Enable) — Chan cho phép : Chan cho phép E dugc LCD sir dung dé chdt thong
tin hién co trén chan dir li€u. Khi dir liéu duogc cép dén chan dir liéu thi mot xung
mitc Cao-xudng-Thip dugc ap dén chan E dé LCD chét dir lidu trén chan dir lidu.
Xung nay phai rong tbi thiéu 1a 450ns.

D0-D7:

- Pay la 8 chan dir liéu 8 bit, dugc dung dé gtri thong tin 1én LCD hodc doc ndi
dung cua céc thanh ghi trong LCD.

- Pé hién thi chit cai va con sd, m3d ASCII cua céc chit cai tir A dén Z, a dén z va
céc con s tir 0 — 9 dugc giri dén cac chan nay khi bat RS = 1.

- Ciing c¢6 cac mi 1énh duoc gtri dén LCD dé xo04 man hinh hodc dua con trd vé
dau dong hodc nhap nhay con tré. Bang 4.2 liét ké cac ma 1énh nay.

- Ciing c6 thé sir dung RS = 0 dé kiém tra bit c& ban xem LCD d4 sin sang nhan
thong tin chua. Khi R/W =1 va RS = 0 thi cd ban D7 thuc hién céc chirc nang
nhu sau : Néu D7 = 1 (co ban bang 1) ¢6 nghia LCD dang ban cac cong viéc bén
trong va s& khong nhan bat ky théng tin méi ndo, con néu D7 = 0 thi LCD sin
sang nhan thong tin méi. Trong moi truong hop can kiém tra ¢ ban trude khi ghi
bat ky dit liéu nao 1én LCD.

# Mailénh LCD:

Ma (Hexa) Lénh dén thanh ghi cia LCD

Xo04 man hinh hién thi

Tré vé dau dong

Dich con trd sang tréi

Dich con tré sang phai

Dich hién thi sang trai

Tét con tro, tat hién thi

1
2
4
6
5 Dich hién thi sang phai
.
8
A

Tét hién thi, bat con tro

T6 1 - Nhém 09A - Lép 06DT1 Trang 13
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+

C Bat hién thi, tit con trd

E Bat hién thi, nhap nhay con trd
Tat hién thi, nhap nhdy con tré

10 Dich vi tri con tro sang trai

14 Dich vi tri con tro sang phai

18 Dich toan b hién thi sang trai

1C Dich toan b hién thi sang phai

80 Dua con tro vé ddu dong thir nhit

CO Pua con tro vé dau dong thir hai

38 Hai dong va ma tran 5 x 7

Ghi chl : Bang nay mé rong tir bang 4.4

Giri c6 tré I¢nh va dir li¢u dén LCD :
Pé giri mot 1énh bat ky néu ¢ bang 4.2 dén LCD, can dua chan RS = 0, con dé
guri dit li€u thi bat RS = 1. Sau do6, giri mot sudon xung cao xuéng thép dén
chan E dé cho phép chét dir liéu trong LCD.
Guri ma 1énh hodc dit liéu dén LCD c6 kiém tra cd ban :Gui ¢6 tré 1énh va dix
liéu dén LCD nhu trén thi can phai dat mot do tré 16m trong qua trinh xuét dir
liéu hodc Iénh ra LCD. Tuy nhién, mdt cach tot hon nhiéu 1a hién thi c& ban
truée khi xuat mot 1énh hogc dit lidu toi LCD.
Luu ¥ ¢& ban D7 cta thanh ghi 1énh & chuong trinh. Bé doc thanh ghi 1énh can
dit RS = 0, R/W = 1 va xung Cao-xudng-Thap dén bit E. Sau khi doc thanh
ghi 1énh, néu bit D7 (co ban) & muc cao thi LCD ban va khong cé thong tin
(1énh) nao duoc xuat dén. Chi khi D7 = 0 méi c6 thé gui dir liéu hodc 1énh dén
LCD. Luu y trong phuong phap nay khong st dung tré thoi gian vi chung ta da
kiém tra co ban trude khi xuat 1énh hodc dit liéu 1én LCD.
Béang dit li¢u cia LCD :
O LCD chung ta ¢ thé dat dir liéu vao bat ctr chd ndo. Dudi day 1a cac dia chi
va cach chung truy cap.
RS E/W DB7 DB6 DB5 DB6 DB3 DB2 DBl DBO

0 0 1 A A A A A A A

Trong do, AAAAAAA = tir 0000000 dén 0100111 & dong 1énh 1 va AAAAAAA =
1000000 dén 1100111 & dong 1énh 2. Xem bang 4.3.

+ Dinh dia chi cho LCD :

DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Dong 1 (min)

Dong 1 (max)

Dong 2 (min)

=
R |- o |o
L o | |o
o |o |o |o
o o |o |o
L o |k |o
= o |k o
L o [k |o

Dong 2 (max)

Té61 -
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-Ving dija chi cao c¢6 thé 1én téi 0100111 d6i véi LCD 40 ky tyr (0100111B=39), con
d6i v&i LCD 20 ky tu thi chi dén 010011 (10011B=19D). Nhu vay, ddi véi LCD 40
x 2 ta c6 dia chi theo thap phan 1a tir 0 dén 39.

-Tu nhitng trinh bay trén day, ching ta c6 thé xac dinh duoc dia chi cua vi tri con tro
d6i voi LCD c¢6 cac kich thude khac nhau. Xem hinh 4.16. Chii y rang, tat ca dia chi
déu cho & dang Hexa. Hinh 4.17 gi6i thiéu phan bé thoi gian cua LCD. Bang 4.4 liét
ké chi tiét cac 1énh cua LCD.

£ Dia chi con tré cia mot s LED :

16 x 2 LCD 80 81 8 83 8 8 8 ... 8F
CO Cl C2 C3 C4 C5 C6b ... CF
20x1LCD 80 81 82 8 ... 93
20x 2 LCD 80 81 82 8 ... 93
CO ClI C2 C3 ... D3
20 x4 LCD 80 81 82 8 ... 93
CO CL C2 C3 ... D3
94 95 96 97 ... A7
D4 D5 D6 D7 ... E7
20x 2 LCD 80 81 82 8 ... A7
CO ClI C2 C3 ... E7
Ghi ch( : Tét ca dir liéu déu & dang Hexa.

3.3 Ban phim 4X4 :
- Pé thuc hién ma tran ban phim ta dung phuong phap quét phim.Quét cot va
doc dir li€u tai hang hodc nguoc lai. Theo hinh v€ thi cac c¢dt cach nhau 1
don vi, cac hang cach nhau 4 don vi.
- Vay gia tr1 cua ban phim duogc tinh theo cong thirc sau:
Bp=C+h.4
Trong do: Bp: Gia tri ctia phim dugc nhén.
C: Cot dugc quét.
H: Hang c6 phim nhan.
Vi du: Khi ta quét ct CO ma phim 4 duogc nhan thi H1 nhan duoc tin hiéu. Vay
gia tri nhan dugc cia ban phimla Bp=0+ 1.4 =4,
- Khi mach cin nhiéu phim thi ta méi t6 chtic ma tran phim dé giam s luong
cong sir dung cho ban phim.
- Khi mach khong can nhiéu phim thi ta c¢6 thé ding phim nhu sau:

1
pl.0
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3.4 MAX 232 :
So d6 chén :
+J‘I"|H:'JT (2
)+
JZ— 13
. o vl 2) v
Ci+ 1 E Vee |;1J;_3 ¥ +?u'TI]+1Df T
’1“‘—4 G- y0_TABECOUBLER
V2] 5] a0 G E| 2 WDy fo W
. k] [P R
c-[3] amaxaaa L4l Mor ki Iy +5F:er;EWEﬂTEH 2[4
C2+ | a 3] i -
4] MAX232 B 40k
c2- 5] 2] Fom g LTI \\/“V Tour |14,
|8 1] T ﬂur:mu:f #/ Th Wﬂsrm
Toour [7] o] Ton INFIJT:L M_ana-;u . JDLTFUTE
[l B . _leaur |
%ElNE E R2out 3 il > BE
2| i <1 R
DIP/SO (*—H” Gamh 1
TL/OOS %kg RS-232
DEVICE 1 C2 03 ©4 05 Pl Liceln < g ll®
MAX232 10 10 "0 140 10 %m
Ny =
11

Sor do chan va mach ddc trung cua Max232

» Cac ing dung ciia max232:
- May tinh xach tay
- Modem cong suit thap
- Hé thdng ic qui- ning luong RS 232
- Mang da diém RS 232
> Cac thong s6 ki thuat ctia max232:
- Ngudn cung cép: +5V.
- Pic trung: toc do chuyén doi cao hon, dinh nho.
- Gia tr1 thong thuong cua tu la: 1pF.
- Data rate : 200kbps.

4. So d6 nguyén li tong: (Mach kém theo)

5. Giai thich so d0 nguyén li 1am viéc ciia mach:

- Khi méi cam nguon LCD hién thi 1oi giéi thiéu nhom, sau d6 s& hién thi
“f(Hz)=" & dong dau tién.

- VDK s& dung chuong trinh dé kiém tra phuong thirc nhap 1 tir may tinh hay
ban phim. Néu may tinh dugc chon thi viéc nhap dir liéu tan sd can phat va
giam sat hoat dong cua VDK s¢ do may tinh nam quyén diéu hanh. Néu ban
phim duoc chon thi viéc nhdp dit liéu tan so can phat s& do ban phim thuc
hién va viéc giam sat hoat dong cua VDK van do may nam quyén.

- Khi dir liéu tan s6 dugc nhép thi LCD s& hién thi tan sd can phat. Sau do, ta s&
Iwa chon phat sin hay vudng. Néu tan s6 can nhdp da ding thi ta bat dau phat
xung, néu chua dung c6 thé x6a va nhap lai.

- Dang song co ban phat ra trén chan P3.7 la xung vudng. Xung nay s€ dugc
dua qua khdi tao song sin vudng dé tao ra dang song theo dung yéu cau.
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6. Tinh chon linh kién cho mach:
6.1 Phin ngudn:
- -Dé dam béao dién ap cung cip cho cac khdi trong mach, ching ta st dung
ngudn déi 12V
- Khi @6 dién ap tai ngd ra cua cau diode:
Vg =122 -2x%0.7 = 1557V
- Pé dién ap DC & ngd ra twong ddi bang phang ta sir dung tu loc 4700nF
6.2 Khdi xir Iy trung tim va phat xung:
- Chon tré thanh kéo 1én ngudn & port 0: Vi dong ngd ra tai port 0 rt thip nén
ta phai kéo trd 1én ngudn dé nang dong.Ta chon trd thanh 1KQ
- Chon gi4 tri tan s6 ctia bd dao dong thach anh:
Theo yéu cau thiét ké tan sb tdi da cua xung 1a IMHz.
Chu ky cua xung ra:

T ! ! 1
= = = 1us
fomg  1MHz
D0 rong xung:
T
=—=0.5
T > us

Khi d6 thoi gian ctia mot chu ky 1énh t6i da phai 1a 0.5 pus.Tan s6 thach anh can
dung phai la:
> E = E = 24MH
faa = T 05 z
Vay ta chon thach anh 24MHz.
Chon C1:C2:33pF

- Tinh toan bg switch cho chan RST ciia vi diéu khién.
+ Khi dong d6 qua trd Ry va R,,v6i muc dich mudn syt ap chu yéu roi trén R,
dé quyét dinh murc dién ap cho chan RST nén R, phai 16n hon nhiéu so véi
Ri.
+ Ta chon R;=100 Q va R,=10 KQ
+ Ta c6 phuong trinh xa cta tu Cs tir 5Vdc xudng con 2.6Vde(lic nay ap roi
trén R, bang 2.2Vdc-2.4Vdc nén RST & mic cao):

—t
Ves(t)=[Ves(0)-Ves(0)].e m +Ves(0)
—t
26 =[0-5]. 7 +5
t
er 2.08

L %0734

T
+ GOl tyay 1a thoi gian 1au nhat can thiét d€ bam chan RST.Vi vy, t.x cang bé
cang tot. Tuy nhién,t,, phai phu hop véi thuce té,nén ta chon tya,=0.1S.

— 7=(Ry+R;) C5~0.1365

3(R1+R2) = 100+10.103

~ 13.47.107°F

+ Tachon C3=10uF
6.3 Khdi ban phim.
6.4 Khoi giao tiép may tinh.
6.5 Khoi hién thi LCD
6.6 Khoi chuyén mach chon dang tin hiéu ngé ra.
a. Khdi khuéch tin hiéu ngé vao:
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- Ta st dung mot mach khuéch dai khong ddo dung opamp.

- Vi dién ap ngudn cung cap cho opamp lan luot 1a +15V, -15V; dong thoi ngd
ra muc cao cta vi diéu khién thudc khdi mach trung tam dat gﬁn 5V, nénta
phai tinh toan thiét ké mach khuéch dai tin hiéu vao l1én gap hai lan dé tranh
truong hop dién ap tin hiéu ngd ra vuot qua ngudng 15V.

- Ta c6 hé sb khuéch dai ciia mach:

A (1+Rf) 2
Y Rin

Voi Rm = 10 KOhm - Ry = R;, = 10 KOhm

b. Kh01 chuyen mach:

- Vi tan s6 xung vuong ngd vao thay d6i nén dé chuyen sang dang song sin ta
phai cho qua nhiéu b loc vi phan béc 2. Ta chia ddy tan s6 tir 20Hz dén 1MHz
ra lam nhiéu bing, trong mdi bing ta chon mat tan s trung tim dé tinh gia tri
ctia C va R v6i L duge chon ¢b dinh ban dau, ung voi mdi cap gia tri R-C tinh
ra thi moi gi tri tan s6 trong bang nay déu dap tng cho ra dang song hinh sin
it bi méo dang nhat (c6 thé chép nhén dugc).

fmax +fmm 1

2 = 2nvic

- V&i mdi bing ta chon tan s f, =

(thuc ra trong day tan s tir frin dén fina c6 thé chon bat ky tan sb nao lam f,)
A oK 2 Ap An 1
- Hé¢ so pham chat cua mach: Q = =X \/%

- Pé dic tuyén cua bo loc thong thap (R,L,C) gan véi do thi tiém can ciia no thi
A X 2 I ae Y . 1
hé s6 pham chat cua mach phai ndm trong khoang 5 <Q<1

hay\/%<R:Rt‘|‘R01\1_IC‘|'7"L<\/ZCz

TacO Roy_;c = 50 Ohm, voi Vppcua IC la 15V ,va ndi trd ciia cudn day
r|_:70 Q

Nenf—120<R <\/:—120

- Dé phan Ién céc hai cua tin hiéu dugc truyén qua thi f < f(v6i fy 13 tan sb
cat trén.Trong thict k& nay ta chon fy=f,,,, Cua bang dugc chon).Su bién dang
cua tin hiéu & dau ra tai cac diém gian doan 1a do cac hai bac cao n > fTH da bi

loai di. Pé tao ra tin hiéu hinh sin it bi méo dang ta sé& loai di cac hai co bac
16n hon 2.Di€u nay c6 nghia véi thiét ké nay chung ta phdi chon tan so phai

thoa man fTH < 2.

- Trén co s¢ d6 chiing ta c6 thé chon bang theo diéu kién fmi =2

- Nhu vay tir 20Hz dén IMHz ta s& chia dugc thanh 16 bang nhu sau:

20Hz-40Hz 5.12KHz-10.24KHz
40Hz-80Hz 10.24KHz-20.48KHz
80Hz-160Hz 20.48KHz-40.96KHz
160Hz-320Hz 40.96KHz-81.92KHz
320Hz-640Hz 81.92KHz-163.84KHz
640Hz-1.28KHz 163.84KHz-327.68KHz
1.28KHz-2.56KHz 327.68KHz-655.36KHz
2.56KHz-5.12KHz 655.36KHz-1MHz
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- Chon cudn cam c6 gia tri 100mH (70 Q)
+ Bdang 20Hz-40Hz:

40 + 20
fO—l = 2 = 30Hz

1

= = =0.281 x 1073F
(27Tf0_1)2 X Ll (27‘[ X 30)2

Cis

Ta chon :Cy5 = 220uF

Nhu vay: —98.67 Ohm < R < —89.84 Ohm

Ta chon: Ri5=1 Q

Diéu nay c6 nghia tin hiéu sin & ngd ra c6 bién d6 thip hon dudng tiém can cua
n6.Hay bién d6 song sin thip hon so véi bién do xung vudng ngd vao.

+ Bdang 40Hz-80Hz:

80 + 40
fo_z = 2 = 60Hz

oo 1 10
1™ @2nfy_)?x L, (21 x 60)2

=7.03x 10°°F

Ta chon: Ci;4 = 100uF
Nhu vay: —88.38 Ohm < R4 < —75.28 Ohm
Ta chon : Rig=1 Q

+ Bang 80Hz-160Hz:

160 + 80
f0_3 = T = 120Hz
Cr7 = ! = 19 =176 X 107°F
VT @Qnrfys)?x Ly (2mx 120)2
Ta chon: Cy; = 22uF
Nhu vay: 53.58 Ohm < Ry; < —24.66 Ohm
Ta chon: R17=1 Q
+ Bdang 160Hz-320Hz:
320 + 160
fo—a = — = 240Hz
C ! 19 44 x107°°F
= = =44 X
87 Qnrfy_)?x L, (21 x 240)2
Tachon: Cig = 4.7uF
Nhu vay:  25.86 Ohm < Rig < 86.28 Ohm
Ta chon:R5=27 Q
+ Bang 320Hz-640Hz:
640 + 320
f0_5 = # = 480Hz
1 10
=11x107°F

C = =
Y7 @Qrfy_s)?x L, (2w x 480)32
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Ta chon: Ci9 = 1uF
Nhu vay: 196.23 Ohm < Ry9 < 327.21 Ohm
Ta chon: R1g=220 Q

+ Bdng 640Hz-1.28KHz:
640 + 1280
f0—6 = # = 960Hz
1 10

= = =2.74%x107"F
(27Tf0_6)2 X L1 (Zﬂ X 960)2

CZO

Ta chon: €,y = 0.22uF
Nhu vay: 554.2 Ohm < R,, < 833.46 Ohm
Ta chon: Ry;=560 Q

+ Bang 1.28KHz-2.56KHz:

2.56 + 1.28
fo—7 = — = 1.92KHz
C ! 10 6.87 x 1078F
= = = 0. X
A7 @rfye)?x Ly (2m x 1.92 x 103)2
Ta chon: C,; = 0.068uF
Nhu vay: 1.092 KOhm < R,; < 1.594 KOhm
Ta chon: Ry1=1.2 KQ
+ Bang 2.56Khz-5.12Khz:
5.12 + 2.56
fo—g = — = 3.84KHz
C ! 10 1.72 x 1078F
= = == 1. X
227 (2nfy_g)? x Ly (2m x 3.84 x 103)?2
Ta chon: C,, = 0.015 uF
Nhu vay: 2.46 KOhm < Ry, < 3.53 KOhm
Ta chon: R,,=2.7 KQ
+ Bang 5.12KH7z-10.24KHz:
10.24 + 5.12
fo—g = — = 7.68KHz
Cy3 = ! = 10 =429 x107°F
BT 2ufy_g)? x L, (2w x7.68x103)2
Ta chon: Cy3 = 0.0047uF
Nhu vay: 449 KOhm < Ry; < 6.4 KOhm
Ta chon: Ry3=4.7 KQ
+ Bang 10.24KH7-20.48KHz:
20.48 +10.24
f0_10 = 2 = 15.36KHz
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1 10
Cos = (2rfy_10)2 X Ly (2w X 15.36 X 103)2
Ta chon: €y, = 0.001 uF
Nhu vay: 9.88 KOhm < Ry, < 14.02 KOhm
Ta chon: Ry,=10 KQ

=1.07 X 107°F

+ Bang 20.48KHz-40.96KHz:

40.96 + 20.48
f0_11 = 2 = 30.72KHz

1 10
- Qnrfy_11)? XLy (2w x 30.72 x 103)2

Cys =2.68 X 10710F

Ta chon: Cy; = 220 pF
Nhu vay: 21.2 KOhm < Ry5 < 30 KOhm
Ta chon: Rys=22 KQ

+ Bang 40.96KHz-81.92KHz:

81.92 + 40.96
f0_12 = 5 = 61.44KHz

1 10
C = =
27 @2nrfy_1)? XLy (21 x 61.44 x 103)2

=6.71 x 10711F

Ta chon: €y = 56 pF
Nhu vay: 42.26 KOhm < Ry, < 59.76 KOhm
Ta chon: Ryg=47 KQ

+ Bdng 81,92KHz-163.84KHz:

163.84 + 81.92

f0_13 = 2 = 122.88KHz

1 10
 (2ufy_13)? xL;  (2m x 122.88 x 103)2

Cyy = 1.68 x 1071F

Ta chon: C,; = 10 pF
Nhu vay: 100 KOhm < Ry; < 141.42 KOhm
Ta chon: R,7=120 KQ

+ Bdng 163.84KHz-327.68KHz:

327.68 + 163.84
fo-1a = > = 245.76KHz

1 10
 2ufy_10)? XL, (2m x 245.76 x 103)2

=4.2x 10712F

628

Ta chon: C,g = 3 pF
Nhu vay: 182.45 KOhm < R,5 < 258 KOhm
Ta chon: Ry3=200 KQ

+ Bang 327.68KHz-655.36KHz:

655.36 + 327.68
fo—15 = 5 = 491.52KHz
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1 10

Cy9 = = = 1.05 x 107 12F
27 2mfy_15)? X Ly (2m x 491.52 x 103)?2
Ta chon: Cy9 = 1 pF
Nhu vay: 316 KOhm < R3y < 447 KOhm
Ta chon: R,g=330 KQ
+ Bdng 655.36KHz-1MHz:
1000 + 655.36
f0—16 = 2 = 827.68KHz
1 10
C30 = 37 X 10_13F

T (2nfy 162 XL, (21 x 827.68 x 103)2

Ta chon: 3y = 1 pF
Nhu vay: 316 KOhm < R3y < 447 KOhm
Ta chon: R3;=330 KQ.

7. Chay moé phéng:

8. Vémach in:

8.1 Khoi xir li trung tAm:

[0 MOHA HWIHD HIAM
YAMAEMOES
HWIM 1AT

D —

HUIHT 3J0UHT

MAAT 0Ad
nAauT dWAOH

|

9
0

I

dviux  TAHS

I

[

s

8.2 Khéi ban phim:
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C I I I o

MIH9 WAd

8.3 Khéi phat dang xung ra:
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AdK MIA

9. Kiém tra linh kién:

- Kiém tra IC:

+ Kiém tra twong dbi: IC né chan bi chay den thuong 1a nhimg IC da chét
va can thay mai.

+ Kiém tra chinh xac: cAp ngudn, dung chuong trinh test don gian dé
kiém tra viéc set cac muc 0 va 1 cta IC. Néu IC hoat dong tbt thi ta
chon sir dung IC nay, néu két qua khéng dam bao muc dién ap TTL thi
ta can thay moi IC.

- Kiém tra cac tu: dung dong hd VOM dé kiém tra tu hoat dong tot hay x4u. Néu
tu bi kho, bi ro hay bi dut thi ta phai nhanh chong thay thé bang tu méi tuong
duong dé dam béo su hoat dong cua khdi mach chtra tu dién do, va cling nhu
dam bao cho hoat dong cia toan mach.

- Kiém tra trd: cac tré thuong it bi hu hong trong qué trinh str dung. Tuy nhié n
v6i nhitng dién tré tai dong 16m ta can sir dung cic tré cong suat dé dam bao.

- Kiém tra cudn day: kiém tra sy chiu dung dong ctia cudn day c6 phu hop véi
mach thiét ké hay khong, kiém tra cudn c6 bi dut hay khong bing cach sir
dung VOM dat ¢ thang do trd. Néu tinh trang ctia cudn nam & mot trong hai
diéu trén ta can thay thé cudn mai dé mach hoat dong tdt.

- Kiémtra LCD:

+ Kiém tra tuong dbi: cAp ngudn va quan sat xem mau nén ciia LCD co
sang khong. Néu khong thi LCD da chdy va can thay méi.
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+ Kiém tra tuyét dbi: sau khi cap ngl{én ta test thit LCD bang chuong
trinh hién thi don gian. Néu LCD hién thi dung thi chiing t6 con dung
duoc.

10. Lap rap mach:

Néi day cap nguon cho khéi mach trung tim gdém: vi diéu khién, max232.
Néi day cap nguodn cho LCD.

N&i day cap ngudn cho khbi _phat dang song ngo ra.

Nbi j jump tir port 3 cua vi diéu khién thudc khéi mach trung tam vao dau vao
ctia khdi mach phat dang song ngd ra.

Néi day cong COM véi may tinh dé thuc hién giao tiép.

N&i jump tir port 1 ctia vi diéu khién thudc khdi mach trung tdm vao khdi ban
phim dé thyc hién viéc giao tiép.

11. Kiém tra mach:

Quan sat toan bo mdt lugt mach in, kiém tra xem céc duong déng co con tot
hay khong, c6 dam bao kich thudc ddn dong hay khong dé xur 1y kip thoi.
Kiém tra khdi LCD c6 hoat dong tét khong: Néu khong hién thi gi thi ta kiém
tra xem port d6 di duoc kéo dong hay chua. Néu chua thi can phai kéo tro
nang dong do LCD hit dong manh, néu di kéo trd thi ta tinh chinh lai bién tro
constrast xem c6 cai thién duoc khong. Néu hai bién phap trén di dung ma
khong cai thién thi 16i ndm ¢ phan chwong trinh.

Kiém tra khdi ban phim: Néu bam phim khong nhap duogc gia tri thi phai kiém
tra xem c6 switch ndao bi hong khong, d thyc hién kéo tré ning dong cho khdi
ban phim chua. Néu c4 hai déu khong c6 thi 16i nam & phan chuong trinh.
Kiém tra mach phat xung: Néu xung ra phat khéng 6n dinh va khong ding véi
yéu cau thi ta can kiém tra lai khdi thach anh xem c6 con dung duoc hay
khong. Néu dang song sin phat ra bi méo thi can kiém tra xem viéc thuc hién
chuyén mach da dang bd loc hay chua va tr¢ voi tu cho bd loc d6 da chon
dung hay chua. Néu sau khi kiém tra tat ca déu dat yéu cau nhung xung phat ra
van khong ding yéu cau thi ching to 16i nam & phan chuong trinh.

Kiém tra giao tiép mdy tinh: Néu viéc giao tlep khong thue hién duge voi
thach anh 24MHz thi phai kiém tra xem vi diéu khién dang dung c6 ding 1a
P89V51RD2 hay khong, bén canh d6 can kiém tra lai day céng COM c6 con
dung duoc hay khong, chiéu dai day da hop ly hay chua. Néu di thuc hién hét
cac cong viéc trén ma viéc giao tiép may tinh van khong cai thién duogc thi
ching t6 16i nim & phan chuong trinh.

12. Viét lwu do thuat toan:
12.1 Luu do thuat toan chuwong trinh chinh:
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[
»

\ 4

TAO GIA TRI MAC PINH

y

Thiét 1ap LCD

Y PIEU KHIEN BANG PC

Y

DIEU KHIEN BANG
KEYBOARD

CT THIET LAP VA
CHON BANG

&
<

A

CT PHAT XUNG

|

TIEP TUC
=1?

A
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12.2 Lwu dd thuit toan chwong trinh con thiét 1ap LCD:

SO PO KHOI SO PO KHOI
Chwonge trinh con LCD Chwonge trinh con KHOI TAO LCD
¥ v Thiét 1ap giao tié
CALL LCD init ; Thiet lap giao ticp
! A € 38H 8bit, hién thi 2 hang,
¢ cO ki tu 5x7
. \4
CALL LCD title CALL

LCD_command

\ 4
END v .
© A < OEH ; Bat LCD, con

tré duoc gach’
L chan, khong nhap
nhay

CALL
LCD_command

A < 01H ; X6a LCD

A 4

CALL
LCD_command

\ 4

RET

T6 1 - Nhém 09A - Lép 06DT1 Trang 27



May phét tan s6 GVHD: Thay Lé Hong Nam

SO PO KHOI
Chwong trinh con TIEU PE LCD

A 4

Thanh ghi dém Title €11

»
»

A 4

CALL
LCD_sendstring

; Goi chuong trinh con gui
chudi 1én LCD

A 4

CALL LCD_clear

Reg dém Title
=07?
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12.3 Luwu dd thuit toan chwong trinh con diéu khién CONTROL: (Bio Tram)

CONTROL
v

CALL IN_HEX

Bit kiém tra
=17

Chuong trinh diéu khién dung PC_control hay KEYBOARD

CALL PC_control

CALL KEYBOARD
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12.4 Lwu dd thuit toan chwong trinh con KEYBOARD: (Bio Triam)

KEYBOARD

Reg con tré < #30H

v

Reg dém €< 10

%

@ Reg con tro < 0

v

Reg con tro +1

v

Reg d¢ém —1

Hién thi ‘f(Hz)="1én LCD

v

A < #86H

v

CALL
LCD_command

!

Reg con tro €< 30H

v

Reg dém €< 0

CALL IN_HEX

Bit kiém tra
=1?

SO PO KHOI
Chuwong trinh con KEYBOARD

; Tao ving RAM 10 vi tri nhé
de€ luu cac s6 dugc nhap vao

; nap O0H cho vi tri dugc tré bdi
Reg con tro

: Pua con tré dén vi tri thtt 7 ¢ dong lcua LCD

scan_key

KEY _clear >
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Jes|o A

CALL LCD_clear

A 4

B,

CALL

KEYBOARD

KoY ueos

»
»

Bit chon dang
song =1

DPTR € #sin

CALL
cursor

5]
@
QO
S)
-~

A & thanh ghi chua gia
tri phim an

v

Thanh ghi méi €< A

»
>
A

y

CALL IN_HEX

Bit kiém tra
=17

; Chong nay phim

Tang thanh ghi dém 1

%

Téng thanh ghi con tro 1

A

CALL
LCD_senddata

A & Thanh ghi méi

Nap A vao vi tri dugc trd
bdi thanh ghi con tro

A

A € A+48
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DPTR < #quare CALL
cursor

Bit chon dang
song =1?

A 4

v v
CALL

v DELAY
CALL
LCD_clear

v

Hién thi 2 dong chit 1én LCD:
Data sent
Press TT to continue

!

CALL
DATA_SENT

!

CALL
INIT_UNIQUE1

y

CALL
DANGSONG

\4

CALL IN_HEX

Bit kiém tra
=1?

CALL
CONTROL

CALL LCD_clear

A 4
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SO DO KHOI SO PO KHOI
Chuong trinh con LCD_command Chwong trinh con LCD_busy
(g6i 1¢nh 1én LCD) (Kiém tra c& Busy — bit thit 7 ciia data)
\ 4
~ BF=1
CALL LCD_busy
\ 4
v RS=0
RS=0
\ 4
v Rw=1
RW=0 N
v
v E=0
LCD data € A
\ 4
v E=1
E=1
v ; kiém tra xem
E=0 Lg;fffy? LCD da lam vide
xong chua
A 4
RET

T6 1 - Nhém 09A - Lép 06DT1 Trang 33



May phét tan s6

GVHD: Thay Lé Hong Nam

RET

SO PO KHOI

Chuwong trinh con LCD_sendstring
(g6i chubi dir liéu 1én LCD)

LCD_sendstring

P
<«
A 4

Xba thanh ghi A

A 4

A <@A+DPTR

Y
N
v

CALL
LCD_senddata

A 4

CALL DELAY

A 4

DPTR ++
(next Data)

SO PO KHOI

Chuwong trinh con LCD_senddata
(go6i dir liéu 1én LCD)

LCD_senddata

A

CALL LCD_busy
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A <COH

A 4

CALL
LCD_command

A 4

CALL
LCD_sendstring

A 4

A &Thanh ghi dém

A 4

A €& A +86H

A 4

CALL
LCD_command

RET

SO PO KHOI
Chuwong trinh con cursor
(dich chuyén vi tri con tré)

: Pua con tro dén vi tri dau tién
cua dong thtr 2 trén LCD

; Pua con tré dén vi tri ngay sau chir
s0 cudi cung trong day da nhép

SO PO KHOI
Chwong trinh con LCD_clear
(x6a man hinh LCD)

LCD_clear

A 4

A< #01H

A 4

CALL
LCD_command

RET
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SO PO KHOI SO PO KHOI
Chuong trinh con DELAYMS Chuong trinh con DELAY
(Tao thoi gian tré 1ms) (Tao thdi gian tré 100ms )
A\ 4 A 4
Thanh ghi 1<3 Thanh ghi 3<100
" c

Y

Thanh ghi 2250

CALL DELAYMS

»
» \ 4

v Thanh ghi 3-1
Thanh ghi2 -1
N
N
Y
i D
Thanh ghi1-1
N
Trang 36
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So d6 khdi chwong trinh con quét phim: (Phwée Thinh)

IN_HEX

A 4

Thanhghi < 70

»

>

A 4

Call GET_KEY

Bit ktra =1 ?

I

Giam thanh ghi

“

Thanhghi < 50

<
y

A

Call GET_KEY

A 4

Giam thanh ghi
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GET_KEY

A 4

A € FEh
Tghil€ 0

A 4

PLE A
Tghi2 € A

A\ 4
A < Tghil
\ 4 \ 4
A=A+0 A & Tghil
\ 4 \ 4 \ 4
Bit ktra=1 A=A+4 A & Tghil
\4 \ 4 \4
R6 €< A Bit ktra=1 A=A+8
A & Tghi2
\ 4 \ 4 \ 4
R6 € A Bitktra=1 A=A+12
\ 4
v L 4 Quay trai A
R6 € A Bitktra=1
\ 4
_ Tang Tghil
R6 € A
@ :
Bit ktra=0
\ 4 \ 4 \ 4 '
g
RET
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12.5 Lwu dd thuit toan chwong trinh con PC_control: (Tri Minh)

PC_control

\ 4

CALL
NHAN_DULIEU

A 4

CALL
PC_LCD

A 4

CALL
CHUYENDOI

A 4

CALL
DANGSONG

RET
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+ Chuong trinh con NHANDULIEU:

NHAN_DULIEU

A 4

CALL
WAVEFORM_GT

'

RO=49H?

CALL
VUONG_GT

A 4

CALL
SIN_GT

<
<

A 4

RET
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+ Chuong trinh con WAVEFORM_GT:

WAVEFORM_GT

<
<
4

)

RIBUQC
SET?

A < SBUF

I

XOA CO RI

A 4

RO € A

v
RIDUCC N
SET?
Y

A € SBUF

I

XOA CO RI

A 4

R1< A
SAVE COUNT< R1
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+ Chuong trinh con VUONG_GT hoiac SIN_GT:

VUONG_GT SIN_GT

v v

XOA BIT11 SETB BIT11
\ 4 \ 4
RO < #30H RO < #30H
RS & #7 R5 & #7
\ 4 \ 4
CALL CALL
CHO_NHAN CHO_NHAN
\ 4 \ 4
RET RET
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+ Chuong trinh con CHO _NHAN:

CHO_NHAN

XOA CO RI

v

@RO € A
TANG RO

|

GIAM R5

e

Y
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+ Chwong trinh con PC_LCD:

CALL
LCD_clear

v

DPTR < #Default

Y

CALL
LCD_sendstring

|

RO < #30H
R1 & #7

»

'Y
A < @RO
A & A+48

A 4

CALL
LCD_senddata

A 4

CALL
DELAY

TANG RO
GIAM R1
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12.6 Lwu dd thuit toan chwong trinh con PHAT XUNG: (Tuén + Somsamay)

Y Phat tan sb chuc

> —>
Y Phat tan s6 trim

> —>
v Phat tan s6 nghin

A 4

Phat tan sb chuc nghin
Tan so chuc Y > —4
nghin?
N
A A o Y Phat tan s6 trim nghin
Tan so tram _ N

nghin?

A

RET
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SO PO KHOI CHUONG TRINH CON PHAT TAN SO TRAM NGAN

Phét tan sb trim

ngan

A 4

x=tram ngan x100+chuc
ngan x10+ngan

Y

y=1000/x

y=y/2
N
D 0? 'y
—> Y A
L . Luu y vao
Uu y vao thanh ahi
v v thanh ghi 3
bao bit bao bit —>y NOP
Giam thanh
ahi i
v Giam thanh
Y
N N
Pao bit
Dao bit
: Y Y @
B
< N | N
\4

RFT
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x= trdm ngan x10+
chuc ngan

NOP e N %525
Y e
\ 4 A 4
bao bit Dio bit
Y
N N
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SO PO KHOI CHUONG TRINH CON PHAT TAN SO CHUC NGAN.

Phét tin s chuc ngan

x=chuc ngan x100+ngan

x10+tram
v
N — \ Y
x<256 ,| X chuc ngan x10+ngan
Y A
y=10000/x y=1000/x
p |
A 4
y=(y-4)/2
<IO?/ N . »| Luu y vao thanh ghi
Y *< A 4
Luu y vao thanh ghi NOP
;V A\ 4
Giam thanh ghi Giam thanh ghi

Dao bit phat xung

Dado bit phat xung

'

Y
N
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SO PO KHOI CHUONG TRINH CON PHAT TAN SO NGAN

Phat tan sO nean

x=ngan x100+tram

x10+chuc
N
x=ngan x10+tram
Y '
y=25000/x x>39 > y=5000/x
v Y
Luu'y vao thanh y=10000/x
ahi >
A
gl oy v
=(y-4)/2
NOPx2 y=(y-4) Luu y vao thanh
. ghi
o/ Luuyvao
Du 0? > ;
| u + thanh ghi
Giam thanh ghi v Y Y
Luu y vao NOP v
; —
thanh ghi v Giam thanh ghi
Giam thanh
ghi

bao bit phat
Xung ra

Pao xung Pao Xung Piao bit phét xung

bit bit

A

RET
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SO PO KHOI CHUONG TRINH CON PHAT TAN SO TRAM

Phét tan sb trim

x= tram x100+chuc

x10+don vi
X<256? N »| x=trdm x10+ chuc
Y v
y=6250/x
y=25000/x
¢ w:
¥ Luu y vao thanh ghi
Luu y vao thanh ghi
<t y
Delay 7us
Delay 19us
A 4 A 4
Giam thanh ghi Giam thanh ghi

| |

Dao bit phat xung ra Ddo bit phat xung ra

A

RET
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SO PO KHOI CHUONG TRINH CON PHAT TAN SO CHUC

Phat tan s chuc

A 4

x=chuc x10+ don vi

y=5000/x

>
<

Y

Luu y vao thanh ghi
|

!
Delay 99us

'

Dao bit phat xung
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12.7 Lwu dd thuit toan chwong trinh con THIET LAP VA CHON BANG TAN

SO: (Kim Nga)

Thiét lap va

chon bang

\ 4

Clear bit
Enable

\4

Xulil

A 4

v

Xuli2

Xuli3

A 4

Xuli 4

v

Xulis

\4
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\ 4
x=c X 10 +dv

Filter 1

oo >

Filter 2

A\ 4

lN

Filter 3

A\ 4

RET
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<29 Y <67 , Filter 3 ,
> Filter 4 >
R Filter 5 R

A 4

Filter 6_1

< A

A 4

RET
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n<2? NN 13 N Y =2 N\ N : »| Filter 6_2 >
N N Y
c<8 Y
N
Y
N Y 5 Filter7
N
<6 N\ Y t=5 >
N Y
c<6 Y »>
v \ 4 N
Y N .
n<6? >~ n=5 y »| Filter8 >
v Y Y
Y B N
N t=1 >
N Y
< c<2 Y >
N
v
Filter 9 1
A\ 4
RET
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A 4

\ 4

on<2? NY o el N Y L7 <32 N, =2 N | Filter9_2
N N v Y
Y
\ 4 \ 4 N
v
cn<3? Y | Filter 10
N
Y
ﬁ '
N
\ 4
Cn<5? Y; Cn:4 N v o Fl|tel’ 11
v
A
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v, Filter 12

A 4

A

Filter 13 1

A

RET
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- Filter
1 13 2

A 4

Filter 14

A

RET
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13. Viét chwong trinh: )
13.1. Chwong trinh con thiét lap LCD: (Tram)

LCD:
LCALL LCD init
LCALL LCD title
RET
j=================KHOI TAQ==============
LCD init:
MOV A,#38H ;Function set: 2 Line, 8-bit, 5x7 dots
LCALL LCD command
MOV A, #0EH ;Display on, Cursor command
LCALL LCD command
MOV A,#01H ;Clear LCD
LCALL LCD command
RET
;=========HIEN THI TEN NHOM VA DE TAI=============
LCD title:
MOV DPTR, #Title
MOV R1,#11
back: LCALL LCD sendstring
LCALL LCD _clear
INC DPTR
DJINZ R1,back
RET

13.2. Chuwong trinh con diéu khién CONTROL: (Tram)

CONTROL:
scan_keyl:
LCALL IN HEX

JB 10,KEY pcl ; quet phim den khi co phim an
SJIMP scan_keyl
KEY pcl
CJINE R6,#14,KEY keyboardl
CALL PC control ; Neu an nut 14 thi goi PC control
JMP EXIT CONTROL
KEY keyboardl:
CJINE R6, #15,scan keyl
CALL KEYBOARD ; Neu an nut 15 thi goi KEYBOARD
EXIT CONTROL:
RET
13.3 Chwong trinh con KEYBOARD: (Tram)
KEYBOARD:
; ==========CREATE RAM====================
MOV RO, #30H
MOV R1,#10
DEL: MOV @RO, #0 ; nap 0 vao vi tri duoc tro boi RO
INC RO
DJINZ R1,DEL
;=======Display f (Hz)= ==================
MOV DPTR, #Default
LCALL LCD sendstring
MOV A,#86H ; Place the cursor at the 7th position

of the first line
LCALL LCD command
MOV RO, #30H
MOV R1, #0
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scan_key:
LCALL IN HEX
JB 10,KEY clear
JMP scan_key
;=======Press function buttons==============
KEY clear:
CJINE R6,#lO,KEY_start
LCALL LCD clear
CALL KEYBOARD
KEY start:
CJNE R6, #11,KEY wave
JB BIT11,GuiDuLieu
MOV DPTR, #square
ACALL cursor
CALL D ELAY
GuiDuLieu:
LCALL LCD clear
; Display 'Data sent. Press TT to cont'
MOV DPTR, #sent
LCALL LCD_sendstring
MOV A, #0COH ; Place the cursor at the 1st

position of the SECOND line

LCALL
MOV
LCALL
CALL
CALL
CALL
; Check whether TT is
CheckTT:
LCALL
JB
JMP
KEY contl:
CJINE
LCALL
LCALL
KEY wave:
CJINE
SETB
MOV
LCALL
JMP
KEY cont2:
CJINE
JMP
KEY pc2:
CJINE
JMP
KEY keyboard2:
CJINE
JMP
cursor: MOV

LCD command
DPTR, #Continue
LCD_sendstring
DATA SENT
INIT_UNIQUEl
DANGSONG
pressed

IN HEX
10,KEY contl
CheckTT

R6, #13, CheckTT

LCD clear

CONTROL

; phim kiem tra dang song

R6,#12,KEY cont2

BIT11 ; neu nutl2 an thi dang song sin
DPTR, #sin

cursor

scan_key

R6, #13,KEY pc2
scan_key

R6,#14,KEY keyboard?2
scan_key

R6, #15, CONT
scan_key
A, #0COH ; Place the cursor at the 1st

position of the SECOND line

LCALL
LCALL
MOV
ADD
LCALL

LCD command
LCD_sendstring
A,R1

A, #86H

LCD command
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RET
;=======Press number buttons==============
CONT: MOV A,R6
MOV R5,A
rescan_key:
LCALL IN HEX
JB 10, rescan_key
MOV A,R5
j=============Sgve&Display Number==========
MOV @RO, A
ADD A, #48
LCALL LCD senddata
INC RO
INC R1
JMP scan_key
RET
; =========CAC CHUONG TRINH CON=============
j ============BUSY FLAG=======s=s=s==s==========
LCD _busy
SETB LCD D7
CLR LCD rs ;RS=0, Select command register
SETB LCD rw ;RW=1, we are reading
check:
CLR LCD _en ;Enable H->L
SETB LCD _en
JB LCD D7,check;read busy flag again till it becomes 0
RET ;Return from busy routine

LCD_command:
LCALL LCD_busy

; RS=0, IR selected
; RW=0, write to LCD

;Clear LCD

CLR LCD rs

CLR LCD rw

MOV LCD data,A

SETB LCD en

CLR LCD _en

RET
;=============CLEAR LCD====================
LCD clear:

MOV A, #01H

LCALL LCD command

RET
;=============HIENTHI======================

LCD senddata:
LCALL LCD _busy

SETB LCD rs

CLR LCD rw
MOV LCD data,A
SETB LCD_en

CLR LCD _en

RET

;Wait for LCD to process the data
;RS=1, DR selected
;RW=0, write to LCD

j=============SFEND STRING==================

LCD sendstring:
CLR A
previous data

;clear Accumulator for any

MOVC A, @A+DPTR ;load the first character in
accumulator

JZ EXIT send ;go to exit if zero

LCALL LCD senddata ;send first char

LCALL DELAY ;create delay time

INC DPTR

;increment data pointer
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SJIMP LCD_sendstring ;Jump back to send the next
character
EXIT send:
RET
; ================DELAY====================
DELAY
MOV R5,#100
L3: CALL DELAYMS
DJINZ R5,L3
RET
DELAYMS: ;Xtal=24MHz, Tm=0.5us
MOV R6, #3
Ll: MOV R7, #250
L2: DJNZzZ R7,L2
DJINZ R6, L1
RET
j ==============TRA BANG================
Title
DB '"HELLO', 00H

DB 'TO 1 - NHOM 9',00H

DB 'NG THI BAO TRAM', 00H
DB 'NG LE HOANG TUAN', O00H
DB 'VO NGOC TRI MINH',OOH
DB 'TRAN PHUOC THINH',OOH
DB 'TRUONG KIM NGA',O00H
DB 'SENGSAY SOMSAMAY', O0H
DB 'MACH PHAT TAN SO',O00H
DB 'DOI TUONG DKHIEN',OOH
DB '14.PC OR 15.KEY',00H
Default:

DB 'f(Hz)=",00H

sin:

DB 'waveform: sine',O00H
square:

DB 'waveform: square', 00H
sent:

DB 'Data sent', 00H
Continue:

DB 'Press TT to continue', 00H

Chuwong trinh con quét phim: ( Phwée Thinh)

; ===========SCAN BAN PHIM===================
IN HEX
MOV R3, #70
BACKl: LCALL GET KEY
JNB 10,EXP1
DJNZ R3, BACK1
MOV R3, #50
BACK2: LCALL GET KEY
DJNZ R3, BACK2
EXPl:  NOP
RET
GET KEY:
MOV A, #0FEH
MOV R2, #0
SCAN ROW:
MOV P1,A
MOV R4, A
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May phat tan so
JNB P1.4,ROW 0
JNB P1.5,ROW 1
JNB P1.6,ROW 2
JNB P1.7,ROW_3
MOV A, R4
RL A
INC R2
CJINE R2, #4, SCAN_ROW
SJMP NO_CODE
ROW 0: MOV A,R2
ADD A, #0
SETB 10
MOV R6, A
SJMP EXIT
ROW 1: MOV A,R2
ADD A, #4
SETB 10
MOV R6, A
SJMP EXIT
ROW 2: MOV A,R2
ADD A, #8
SETB 10
MOV R6, A
SJMP EXIT
ROW 3: MOV A,R2
ADD A, #12
SETB 10
MOV R6, A
SJMP EXIT
NO_CODE:
CLR 10
EXIT:
RET

13.4 Chwong trinh con PC_control: (Tri Minh)
PC control:

CALL NHAN DULIEU

CALL PC_LCD

CALL CHUYENDOT

MOV RO, #30H

CALL DANGSONG

RET
PC_LCD:
LCALL LCD clear
MOV DPTR, #Default
LCALL LCD sendstring
MOV RO, #30H
MOV R1, #7
DisplayNumber:
MOV A, @RO
ADD A, #48
LCALL LCD senddata
LCALL DELAY
INC RO
DJNZ R1l, DisplayNumber
RET
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CHUYENDOTI:

MOV RO, #30H ; VUNG NHO CU

CLR C ; XOA CO C

MOV A, #7

SUBB A, SAVE COUNT ; A=A-R1 VOI R1 LUU BIEN DEM SO
LUONG CAC SO NHAP VAO

MOV R5,A ; R5=7-SAVE COUNT

MOV R1, #40H ; VUNG NHO MOI
STEP1:

INC RO

DJNZ R5, STEP1
MOV R6,SAVE_COUNT
STEP2:
MOV A, @RO
MOV @R1,A
INC RO
INC R1
DJNZ R6, STEP2
MOV R1, #40H
MOV RO, #30H
MOV R6, SAVE COUNT
STEP3:
MOV A, @R1
MOV @RO,A
INC RO
INC R1
DJNZ R6, STEP3
RET

NHAN DULIEU:

CALL WAVEFORM GT ; KIEM TRA DANG SONG GUI XUONG
CJINE RO, #49H,VUONG GT ; RO=55H LA PHAT SONG VUONG
CALL SIN GT ; RO=49H LA PHAT SONG SIN
RET
WAVEFORM GT: ; LAY GIA TRI KIEU DANG SONG GUI
XUONG VA SO LUONG KI TU GUI XUONG LUU VAO SAVE COUNT
JNB RI, $ ; DOI KIEU DANG SONG GUI XUONG
MOV A, SBUF
CLR RI
MOV RO, A
JNB RI, S ; DOI SO LUONG KI TU GUI XUONG LUU
VAO SAVE COUNT
MOV A, SBUF
CLR RI
MOV R1,A
MOV SAVE_COUNT,RI
RET
VUONG_GT:
CLR BITI11 ; NEU LA SONG VUONG THI CLEAR
BIT11=0
CALL INIT_UNIQUEl ; KHOI TAO VUNG LUU GIA TRI DU LIEU
GUI XUONG
CALL CHO NHAN
RET
SIN GT:
SETB BIT11 ; NEU LA SONG SIN THI SETB BIT11=1
CALL INIT_UNIQUEl ; KHOI TAO VUNG LUU GIA TRI DU LIEU
GUI XUONG
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CALL CHO_ NHAN
RET

/**xxkkxkxkkxxx*,UU DU LIEU TAN SO CAN PHAT TU PC XUONG VDK TAI VUNG
NHO TU 30H DEN 3GH****kkkxxk* /
CHO NHAN: ; CHO' NHAN DU LIEU GUI XUONG TIEP TUC
TU PC
JNB RI, S
MOV A, SBUF
CLR RI
MOV @RO, A
INC RO
DJNZ R5,CHO NHAN
RET

13.5 Chwong trinh phat xung: (Hoang TuiAn+ Somsamay )

PHATXUNG

CJINE R5, #2, PHAT1

CALL TSCHUC

JMP EXIT PX
PHAT1 :

CJINE R5, #3, PHAT2

CALL TSTRAM

JMP EXIT PX
PHAT2:

CJINE R5, #4, PHAT3

CALL TSNGAN

JMP EXIT PX
PHAT3:

CJINE R5, #5, PHAT4

CALL TSCHUCNGAN

JMP EXIT PX
PHATA4:

CALL TSTRAMNGAN
EXIT PX:

RET

TSCHUC:
CALL TINH3
CHUC1:
CALL TINHI1
MOV R6,A
SUBB A, #13H
JC CHUC1
CJINE Ro6, #13H, CHUC2
MOV A,R1L
SUBB A, #89H
JC CHUC1
CHUC2:
DEC R4
MOV A, R4
CHUC3:
MOV R5,A
CHUCA4 :
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CALL DELAY99US
DJNZ R5,CHUC4

CPL P3.7
JMP CHUC3
RET

CLR C

MOV RO, #30H

MOV A, QRO

SUBB A, #3

JNC TRAM6

CJINE @RO, #2, TRAM1

INC RO

MOV A, QRO

SUBB A, #6

JNC TRAM6

CJNE Q@QRO, #5, TRAM1

INC RO

MOV A, QRO

SUBB A, #6

JNC TRAM6
TRAM1 :

CALL TINH4
TRAM?2 :

CALL TINH1

MOV R6,A

SUBB A, #61H

JC TRAM2

CJINE R6, #61H, TRAM3

MOV A,R1

SUBB A, #0A%H

JC TRAM?2
TRAM3 :

DEC R4

MOV A, R4
TRAMA4 :

MOV R5, A
TRAMS :

CALL DELAY19US

DJNZ R5, TRAM5S

CPL P3.7

SJMP TRAM4

JMP EXIT TRAM
TRAMG :

CALL TINH3
TRAM7 :

CALL TINH1

MOV R6,A

SUBB A, #18H

JC TRAM7

CJINE R6, #18H, TRAMS

MOV A,R1

SUBB A, #06BH

JC TRAM7
TRAMS :

DEC R4

MOV A, R4
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TRAM9 :

MOV R5,A
TRAM10:

CALL DELAY7US

DJNZ R5, TRAM10

CPL P3.7

SJMP TRAMO9
EXIT TRAM:

RET

TSNGAN:

CLR C

MOV RO, #30H

MOV A, QRO

SUBB A, #3

JNC NGANG6

CJNE Q@QRO, #2, NGAN1

INC RO

MOV A, QRO

SUBB A, #6

JNC NGANG6

CJINE @RO, #5,NGAN1

INC RO

MOV A, QRO

SUBB A, #6

JNC NGANG6
NGAN1:

CALL TINH4
NGAN?2 :

CALL TINH1

MOV R6,A

SUBB A, #61H

JC NGAN?2

CJINE R6, #61H, NGAN3

MOV A,R1

SUBB A, #0A9H

JC NGAN?2
NGAN3:

DEC R4

MOV A, R4
NGAN4 :

MOV R5,A
NGANS5 :

NOP

NOP

DJNZ R5,NGAN5S

CPL P3.7

SJMP NGAN4

JMP EXIT NGAN
NGANG :

CALL TINH3

SUBB A, #40

JC NGAN13
NGAN7 :

CALL TINH1

MOV R6,A

SUBB A, #27H
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JC NGAN7

CJINE R6, #27H, NGANS

MOV A,R1

SUBB A, #11H

JC NGAN7
NGANS :

MOV A,R4

SUBB A, #5

MOV R4, A

CALL TINH2

CJNE A, #0,NGAN11

MOV A, R4
NGANO9:

MOV R5,A
NGAN10:

DJNZ R5,NGAN10

CPL P3.7

SJMP NGANO9

JMP EXIT NGAN
NGAN11:

MOV A, R4

MOV R5,A
NGAN12:

DJNZ R5,NGAN12

CPL P3.7

SJMP NGAN11

JMP EXIT NGAN
NGAN13:

CALL TINH1

MOV R6,A

SUBB A, #13H

JC NGAN13

CJINE R6, #13H, NGAN14

MOV A,R1

SUBB A, #89H

JC NGAN13
NGAN14:

DEC R4

MOV A, R4
NGAN15:

MOV R5, A
NGAN16:

DJNZ R5,NGAN16

CPL P3.7

SJMP NGAN15
EXIT NGAN:

RET

TSCHUCNGAN :

CLR C

MOV RO, #30H

MOV A, @RO

SUBB A, #3

JNC CNGANS

CJINE @RO, #2, CNGAN1
INC RO

MOV A, @RO

SUBB A, #6

T6 1 - Nhém 09A - Lop 06DT1

GVHD: Thay Lé Hong Nam

Trang 68



May phét tan s6 GVHD: Thay Lé Hong Nam

JNC CNGANS

CJINE QRO, #5, CNGAN1

INC RO

MOV A, @RO

SUBB A, #6

JNC CNGANS
CNGAN1 :

CALL TINH4
CNGAN2 :

CALL TINH1

MOV R6,A

SUBB A, #27H

JC CNGAN2

CJINE R6, #27H, CNGAN3

MOV A, R1

SUBB A, #11H

JC CNGAN2
CNGAN3:

MOV A, R4

SUBB A, #5

MOV R4,A

CALL TINH2

CJINE A, #0, CNGANG

MOV A, R4
CNGANA4 :

MOV R5,A
CNGANS5 :

DJNZ R5,CNGAN5

CPL P3.7

SJMP CNGAN4

JMP EXIT CNGAN
CNGANG:

MOV A, R4

MOV R5,A
CNGAN7:

DJNZ R5, CNGAN7

CPL P3.7

SJMP CNGANG6

JMP EXIT CNGAN
CNGANS :

CALL TINH3
CNGANO:

CALL TINH1

MOV R6,A

SUBB A, #03H

JC CNGAN9

CJINE R6, #03H, CNGAN3

MOV A,R1

SUBB A, #0E9H

JC CNGAN9

JMP CNGAN3
EXIT CNGAN:

RET

TSTRAMNGAN :
CLR C
MOV RO, #30H
MOV A, @RO
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SUBB A, #3
JNC TNGAN12

CJINE @RO, #2, TNGAN1

INC RO

MOV A, @RO
SUBB A, #6
JNC TNGAN12

CJINE @QRO, #5, TNGAN1

INC RO

MOV A, QRO

SUBB A, #6

JNC TNGAN12
TNGAN1 :

CALL TINH4
TNGAN2 :

CALL TINH1

MOV R6,A

SUBB A, #03H

JC TNGAN2

CJINE R6, #03H, TNGAN3

MOV A, R1

SUBB A, #0E9H

JC TNGAN2
TNGAN3 :

MOV A, R4

SUBB A, #5

MOV R4, A

CJINE R4, #0, TNGANS
TNGANA4 :

NOP

CPL P3.7

SJIJMP TNGAN4
JMP EXIT TNGAN
TNGANS:

CJINE R4, #1, TNGAN7

TNGANG :
NOP
NOP
CPL P3.7
SJMP TNGANG6
JMP EXIT TNGAN

TNGAN7 :
CALL TINH2
CJINE A, #0, TNGAN10
MOV A, R4

TNGANS :
MOV R5,A

TNGANO :
DJNZ R5, TNGANO
CPL P3.7

SJMP TNGANS

JMP EXIT TNGAN
TNGAN10:

MOV A, R4

MOV R5,A
TNGAN11:

DJNZ R5, TNGAN11

CPL P3.7
SJMP TNGAN10
JMP EXIT TNGAN
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TNGAN12:
CALL TINH3
SUBB A, #26
JC TNGAN14
TNGAN13:
CPL P3.7
SJMP TNGAN13
JMP EXIT TNGAN
TNGAN14:
NOP
CPL P3.7
SJMP TNGAN14
EXIT TNGAN:
RET

MOV B, R4
MOV A, R3
MUL AB
MOV R1,A
MOV A, B
RET

MOV A, R4
MOV B, #2
DIV AB
MOV R4, A
MOV A, B
RET

MOV RO, #30H
MOV A, QRO
MOV B, #10
MUL AB

INC RO

ADD A, QRO
MOV R3,A
MOV R4, #0
RET

TINHA:
MOV RO, #30H
MOV A, @RO
MOV B, #10
MUL AB
INC RO
ADD A, @RO
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MOV B, #10
MUL AB
INC RO
ADD A, @RO
MOV R3,A
MOV R4, #0
RET

DELAY99US:
NOP
MOV Ro6, #96
DL99:
DJNZ Ro6,DL99
RET
;==========CT_CON DELAY19US===========
DELAY19US:
NOP
MOV R6, #16
DL19:
DJNZ R6,DL19
RET
j ==========CT_CON_DELAY7US===========
DELAY7US:
NOP
MOV R6, #4
DL7:

DJNZ R6,DL7
RET

13.6 Chuong trinh thiét 1ap va chon bing: (Kim Nga)

CHONBANG:

CLR EN

CJINE R5, #2, CHON1

CALL XULY1

JMP EXIT CB
CHON1:

CJINE R5, #3, CHON2

CALL XULY2

JMP EXIT_CB
CHON2Z :

CJINE Rb5, #4, CHON3

CALL XULY3

JMP EXIT_CB
CHON3:

CJINE R5, #5, CHON4

CALL XULY4

JMP EXIT_CB
CHON4 :

CALL XULYS5
EXIT CB:

RET
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MOV RO, #20H
MOV A, @RO
MOV B, #10
MUL AB
INC RO
ADD A, (QRO
MOV R1,A
SUBB A, #40
JNC XL1 1
FILTERI:
CLR DC3
CLR DC2
CLR DC1
CLR DCO
JMP EXITI1
XLl 1:
MOV A,R1
SUBB A, #80
JNC FILTER3 1
FILTER2:
CLR DC3
CLR DC2
CLR DC1
SETB DCO
JMP EXITI1
FILTER3 1:
CLR DC3
CLR DC2
SETB DC1
CLR DCO
EXITI:
RET

MOV RO, #20H

MOV A, @RO

SUBB A, #2

JNC XL2 1

INC RO

MOV A, @RO

SUBB A, #6

JNC FILTER4
FILTER3 2:

CLR DC3

CLR DC2

SETB DC1

CLR DCO

JMP EXIT2
XL2 1:

MOV RO, #20H

MOV A, @RO

SUBB A, #4

JNC XL2 2

CJINE @RO, #3,FILTER4
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INC RO

MOV A, QRO

SUBB A, #2

JNC FILTERS
FILTERA4:

CLR DC3

CLR DC2

SETB DC1

SETB DCO

JMP EXIT2
XL2 2:

MOV RO, #20H

MOV A, QRO

SUBB A, #7

JNC FILTER6_1

CJINE QRO, #6, FILTERS

INC RO

MOV A, @GRO

SUBB A, #4

JNC FILTERG6 1
FILTERS:

CLR DC3

SETB DC2

CLR DC1

CLR DCO

JMP EXIT2
FILTERG 1:

CLR DC3

SETB DC2

CLR DC1

SETB DCO

EXIT2:
RET

XULY3:
MOV RO, #20H
MOV A, @RO
SUBB A, #2
JNC XL3 1
INC RO
MOV A, @RO
SUBB A, #3
JNC FILTER7
CJNE @RO, #2, FILTER6 2
INC RO
MOV A, @RO
SUBB A, #8
JNC FILTER7
FILTERG 2:
CLR DC3
SETB DC2
CLR DC1
SETB DCO
JMP EXIT3

XL3 1:
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MOV RO, #20H
MOV A, QRO
SUBB A, #3
JNC XL3 2
CJINE @RO, #2, FILTER7
INC RO
MOV A, QRO
SUBB A, #6
JNC FILTERS
CJINE @RO, #5,FILTER7Y
INC RO
MOV A, @RO
SUBB A, #6
JNC FILTERS
FILTER7:
CLR DC3
SETB DC2
SETB DC1
CLR DCO
JMP EXIT3
XL3 2:
MOV RO, #20H
MOV A, QRO
SUBB A, #6
JNC FILTERY 1
CJINE @RO, #5,FILTERS
INC RO
MOV A, QRO
SUBB A, #2
JNC FILTERY 1
CJINE @RO, #1,FILTERS
INC RO
MOV A, QRO
SUBB A, #2
JNC FILTERY 1
FILTERS:
CLR DC3
SETB DC2
SETB DCl1
SETB DCO
JMP EXIT3
FILTERY 1:
SETB DC3
CLR DC2
CLR DC1
CLR DCO
EXIT3:
RET

MOV RO, #20H
MOV A, @RO
SUBB A, #2
JNC XL4 1
INC RO

MOV A, @RO
SUBB A, #1
JNC FILTER1O0
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INC RO
MOV A, QRO
SUBB A, #3
JNC FILTER1O
CJINE @QRO, #2, FILTER9 2
INC RO
MOV A, QRO
SUBB A, #4
JNC FILTER1O
FILTER9 2:
SETB DC3
CLR DC2
CLR DC1
CLR DCO
JMP EXIT4

XL4 1:
MOV RO, #20H
MOV A, @RO
SUBB A, #3
JNC XL4 2
CJNE QRO, #2,FILTER1O
INC RO
MOV A, @RO
SUBB A, #1
JNC FILTERI11
INC RO
MOV A, @RO
SUBB A, #5
JNC FILTERI11
CJNE QRO, #4,FILTER1O
INC RO
MOV A, @RO
SUBB A, #8
JNC FILTERI11
FILTER1O:
SETB DC3
CLR DC2
CLR DC1
SETB DCO
JMP EXIT4
XL4 2:
MOV RO, #20H
MOV A, @RO
SUBB A, #5
JNC XL4 3
CJINE @RO, #4,FILTER11
INC RO
MOV A, @RO
SUBB A, #1
JNC FILTERI1Z2
INC RO
MOV A, @RO
SUBB A, #10
JNC FILTER12
CJINE @RO, #9,FILTER11
INC RO
MOV A, @RO
SUBB A, #6
JNC FILTER12
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FILTER11:
SETB DC3
CLR DC2
SETB DC1
CLR DCO
JMP EXIT4
XL4 3:
MOV RO, #20H
MOV A, QRO
SUBB A, #9
JNC FILTER13 1
CJNE @RO, #8,FILTER12
INC RO
MOV A, @RO
SUBB A, #2
JNC FILTER13 1
CJNE @RO, #1,FILTER12
INC RO
MOV A, QRO
SUBB A, #10
JNC FILTER13 1
CJINE @RO, #9,FILTER12
INC RO
MOV A, QRO
SUBB A, #2
JNC FILTER13 1
FILTER12:
SETB DC3
CLR DC2
SETB DC1
SETB DCO
JMP EXIT4
FILTER1I3 1:
SETB DC3
SETB DC2
CLR DC1
CLR DCO
EXIT4:
RET

MOV RO, #20H

MOV A, QRO

SUBB A, #2

JNC FILTER14

INC RO

MOV A, QRO

SUBB A, #7

JNC FILTER14

CJINE QRO, #6,FILTER13 2
INC RO

MOV A, QRO

SUBB A, #4

JNC FILTER14

CJINE QRO, #3,FILTER13 2
INC RO

MOV A, QRO

SUBB A, #9
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JNC FILTER14
CJINE QRO, #8,FILTER13 2

INC RO
MOV A, QRO
SUBB A, #4

JNC FILTER14

FILTER13 2:

SETB DC3

SETB DC2
CLR DC1

CLR DCO
JMP EXITS

FILTER14:

SETB DC3

SETB DC2
CLR DC1

SETB DCO

EXIT5:
RET

13.7 Chuong trinh tong hop: (Minh)

ORG 00H
LCD rs BIT P2.5
LCD rw BIT P2.6
LCD en BIT p2.7
LCD D7 BIT PO0.7
LCD data EQU PO
SAVE_COUNT EQU 50H
BIT11 BIT 51H ; KIEM TRA PHAT XUNG SIN
HAY XUNG VUONG BIT11=0 LA PHAT VUONG,BIT11=1 LA PHAT SIN
DC3 EQU P3.5
DC2 EQU P3.4
DC1 EQU P3.3
DCO EQU P3.2
EN EQU P3.6
MATIN:
CLR BIT11
CALL STARTCOM
CALL LCD
CALL CONTROL
SIMP $
PC LCD:
LCALL LCD clear
MOV DPTR, #Default
LCALL LCD_sendstring
MOV RO, #30H
MOV R1,#7
DisplayNumber:
MOV A, @RO
ADD A, #48
LCALL LCD senddata
LCALL DELAY
INC RO
DJINZ R1, DisplayNumber
RET
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TIEN===========================
LCD:
LCALL LCD_init
LCALL LCD_title
RET
j=================KHOI TAQ==============
LCD init:
MOV A, #38H ;Function set: 2 Line, 8-bit, b5x7
dots
LCALL LCD command
MOV A, #0EH ;Display on, Cursor command
LCALL LCD command
MOV A, #01H ;Clear LCD
LCALL LCD command
RET
;=========HIEN THI TEN NHOM VA DE TAI=============
LCD title:
MOV DPTR, #Title
MOV R1,#11
back: LCALL LCD_sendstring
LCALL LCD clear
INC DPTR
DJINZ R1,back
RET
; =========KJEM TRA DIEU KHIEN BANG PC HAY KEYBOARD===========
; ==========QUET PHIM, KHOI DIEU KHIEN TRUNG
TAM==============================
CONTROL:

scan keyl:

LCALL IN HEX

JB 10,KEY pcl ; gquet phim den khi co phim an

SJMP scan_keyl ; 10 DC SET THI SE GOI CHUONG TRINH
KEY pcl, KO QUAY LAI KIEM TRA PHIM DAU TIEN AN TIEP

CJINE R6,#14,KEY keyboardl

CALL PC control ; Neu an nut 14 thi goi PC control
KEY keyboardl:

CJIJNE R6,#15,scan keyl

CALL KEYBOARD ; Neu an nut 15 thi goi KEYBOARD

MOV RO, #30H
MOV R1,#10
DEL:
MOV @RO, #0 ; nap 0 vao vi tri duoc tro boi RO
INC RO
DJNZz R1,DEL
;=======Display f (Hz)= ==================
MOV DPTR, #Default
LCALL LCD_sendstring
MOV A, #86H ; Place
the cursor at the 7th position of the first line
LCALL LCD command
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MOV RO, #30H
MOV R1, #0
scan_ key:
LCALL IN HEX
JB 10,KEY clear
JMP scan_key
;=======Press function buttons==============
KEY clear:
CJINE R6,#10,KEY_Start ; PHIM 10 LA PHIM CLEAR
LCALL LCD clear
CALL KEYBOARD ; GOI LAT

KEYBOARD DE CHAY LAI TU DAU KHAU NHAP GIA TRI TU BAN PHIM
KEY start:

CJINE R6,#11,KEY_wave ; PHIM 11 LA
PHIM START

JB BIT11l,GuiDulieu

MOV DPTR, #square

CALL cursor

CALL DELAY

CALL GuiDulLieu

GuiDulieu:
LCALL LCD clear
; Display 'Data sent. Press TT to cont'

MOV DPTR, #sent
LCALL LCD_sendstring
MOV A, #0COH ; Place the cursor at the 1st position
of the SECOND line
LCALL LCD_command
MOV DPTR, #Continue
LCALL LCD_sendstring
CALL DATA SENT
CALL INIT UNIQUEL
CALL DANGSONG
CALL CheckTT
; Check whether TT is pressed
CheckTT:
LCALL IN HEX
JB 10,KEY contl
JMP CheckTT
KEY contl:
CJINE R6, #13, CheckTT
LCALL LCD clear
JMP MATN
RET
KEY wave:
CJNE R6,#l2,KEY_cont2 ; PHIM KIEM TRA DANG
SONG LA PHIM 12
SETB BIT11 ; PHIM 12 DC
AN LA PHAT DANG SONG SIN NEN SETB BIT11=1
MOV DPTR, #sin
ACALL cursor
JMP scan_key
KEY cont2:
CJNE R6,#l3,KEY_pC2 ; KIEM TRA PHIM
13 LA PHIM TIEP TUC CO DC AN KO
CALL LCD clear
JMP MAIN
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// JMP scan_key
KEY pc2:
CJINE R6,#14,KEY keyboard?2
JMP scan_key

KEY keyboard2:

CJINE R6, #15, CONT
JMP scan_key
cursor:
MOV A, #0COH ; Place
the cursor at the 1lst position of the SECOND line
LCALL LCD command
LCALL LCD_sendstring
MOV A,R1
ADD A, #86H
LCALL LCD command
RET
;=======Press number buttons==s============
CONT: MOV A, R6

MOV R5,A
rescan_key:
LCALL IN HEX

JB 10, rescan_key
MOV A,R5
j=============8ave&Display Number==========
MOV @RO,A
ADD A, #48
LCALL LCD_senddata
INC RO
INC R1
JMP scan_key

RET

; ============BUSY FLAG=====================
LCD busy
SETB LCD D7 ;Make D7th bit of LCD data port as

i/p

LR LCD rs ;RS=0, Select command register

SETB LCD rw ;RW=1, we are reading
check:

CLR LCD _en ;Enable H->L

SETB LCD_en

JB LCD D7,check ;read busy flag again till it
becomes 0

RET ;Return from busy routine

;=============COMMAND=====================

LCD command:
LCALL LCD busy

CLR LCD rs ; RS=0, IR selected
CLR LCD rw ; RW=0, write to LCD
MOV LCD data,A
SETB LCD_en
CLR LCD_en
RET
;=============CLEAR LCD====================
LCD clear:
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MOV A, #01H ;Clear LCD
LCALL LCD command
RET
j=============HIENTHI======================
LCD senddata:
LCALL LCD busy ;Wait for LCD to process the data
SETB LCD rs ;RS=1, DR selected
CLR LCD rw ;RW=0, write to LCD
MOV LCD data,A
SETB LCD_en
CLR LCD_en

LCD_sendstring:

CLR A ;clear Accumulator for any
previous data
MOVC A, QA+DPTR ;load the first character in
accumulator
Jz EXIT send ;7go to exit if zero
LCALL LCD_senddata ;send first char
LCALL DELAY ;create delay time
INC DPTR ;increment data pointer
SJIMP LCD sendstring ;jump back to send the next
character
EXIT send:
RET
; ================DELAY====================
DELAY
MOV R5,#100
L3: CALL DELAYMS
DJINZ R5,L3
RET
DELAYMS: ;Xtal=24MHz, Tm=0.5us
MOV R6, #3
Ll: MOV R7, #250
L2: DJNZz R7,1L2
DJINZ R6,L1
RET
; ===========SCAN BAN PHIM===================
IN HEX
MOV R3,#70
BACKl: LCALL GET KEY
JNB 10, EXP1
DJINZ R3, BACK1
MOV R3, #50
BACK2: LCALL GET KEY
DJNZz R3, BACK2
EXP1: NOP
RET
GET KEY:
MOV A, #0FEH
MOV R2, #0
SCAN ROW:
MOV P1,A
MOV R4,A
JNB P1.4,ROW O
JNB P1.5,ROW 1
JNB P1.6,ROW_2
JNB P1.7,ROW 3
MOV A, R4
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RL A
INC R2
CJINE R2,#4,SCAN_ROW
SJIJMP NO_CODE
ROW O: MOV A,R2
ADD A, #0
SETB 10
MOV R6,A
SJIMP EXIT
ROW 1: MOV A,R2
ADD A, #4
SETB 10
MOV R6,A
SJIMP EXIT
ROW 2: MOV A,R2
ADD A, #8
SETB 10
MOV Ro6,A
SJIMP EXIT
ROW 3: MOV A,R2
ADD A, #12
SETB 10
MOV R6,A
SJIMP EXIT
NO CODE:
CLR 10
EXIT:
RET
j ==============TRA BANG================
Title
DB 'HELLO', OOH

DB 'TO 1 - NHOM 9',00H

DB 'NG THI BAO TRAM', O0OH
DB 'NG LE HOANG TUAN', OOH
DB 'VO NGOC TRI MINH',OOH
DB 'TRAN PHUOC THINH',OOH
DB 'TRUONG KIM NGA',O0O0H
DB 'SENGSAY SOMSAMAY', O0H
DB 'MACH PHAT TAN SO',O00H
DB 'DOI TUONG DKHIEN',OOH
DB '14.PC OR 15.KEY',00H
Default:

DB 'f(Hz)="',00H

sin:

DB 'waveform: sine',O00H
square:

DB 'waveform: square', 00H
sent:

DB 'Data sent',00H
Continue:

DB 'Press TT to continue', 00H

[HEHREFF ALK KA A KK KKKk A * KA A* kA *CHUONG TRINH NHAN DU LIEU TU TREN MAY
TINH GUI XUONG VDK DE HIEN

THI***************************************/

PC control:
CALL NHAN DULIEU
CALL PC_LCD
CALL CHUYENDOI
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MOV RO, #30H
// CALL INIT UNIQUEL
CALL DANGSONG

RET
CHUYENDOT :
MOV RO, #30H ; VUNG NHO CU

// MOV SAVE COUNT,R1 ; BIEN SAVE COUNT LUU BO DEM SO
LUONG SO NHAP VAO SAVE COUNT=R1

CLR C ; XOA CO C

MOV A, #7

SUBB A, SAVE COUNT ; A=A-R1 VOI Rl LUU BIEN DEM SO
LUONG CAC SO NHAP VAO

MOV R5,A ; R5=7-SAVE COUNT

MOV R1, #40H ; VUNG NHO MOI
STEP1:

INC RO

DJNZ R5,STEP1
MOV R6, SAVE COUNT
STEP2:
MOV A, QRO
MOV @R1,A
INC RO
INC R1
DJNZ R6,STEP2
MOV R1, #40H
MOV RO, #30H
MOV R6, SAVE COUNT
STEP3:
MOV A, @R1
MOV @RO, A
INC RO
INC R1
DJNZ R6,STEP3
RET

NHAN DULIEU:

CALL WAVEFORM GT ; KIEM TRA DANG SONG GUI XUONG
CJINE RO, #49H,VUONG GT ; RO=55H LA PHAT SONG VUONG
CALL SIN GT ; RO=49H LA PHAT SONG SIN
RET

WAVEFORM GT: ; LAY GIA TRI KIEU DANG SONG GUI
XUONG VA SO LUONG KI TU GUI XUONG LUU VAO SAVE COUNT

JNB RI,S ; DOI KIEU DANG SONG GUI XUONG

MOV A, SBUF

CLR RI

MOV RO, A

JNB RI, S ; DOI SO LUONG KI TU GUI XUONG LUU

VAO SAVE COUNT
MOV A, SBUF

CLR RI

MOV R1,A

MOV SAVE COUNT,R1

RET

VUONG_GT:

CLR BIT11 ; NEU LA SONG VUONG THI CLEAR
BIT11=0

CALL INIT UNIQUEL ; KHOI TAO VUNG LUU GIA TRI DU LIEU
GUI XUONG

CALL CHO NHAN
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RET
SIN GT:
SETB BIT11 ; NEU LA SONG SIN THI SETB BIT11=1
CALL INIT UNIQUE1 ; KHOI TAO VUNG LUU GIA TRI DU LIEU
GUI XUONG
CALL CHO_ NHAN
RET

[/ *H*FHkHkkkkkkkk**L,UU DU LIEU TAN SO CAN PHAT TU PC XUONG VDK TAI VUNG
NHO TU 30H DEN 3GH* %% %% %% %% %% /
CHO NHAN: ; CHO' NHAN DU LIEU GUI XUONG TIEP TUC
TU PC
JNB RI, S
MOV A, SBUF
CLR RI
MOV @RO, A
INC RO
DJNZ R5,CHO NHAN
RET
/*SAU KHUC TREN NAY CHO LCD HIEN THI VA PHAT XUNG CHI VIEC LAY CAC
GIA TRI LUU TRONG VUNG NHO RAM NAY RA DE HIEN THI VA TINH TOAN*/

/******************CHUONG TRINH PHAT
XUNG***************************************************************

****************************/

DANGSONG :
CLR EN
JB BIT11, PHATSIN
PHATVUONG :
SETB DC3
SETB DC2
SETB DC1
CLR DCO
CALL PHATXUNG
JMP EXITMAIN
PHATSIN:
CALL CHONBANG
CALL PHATXUNG
JMP EXITMAIN
CHONBANG:
MOV Rl,SAVE_COUNT
CJINE R1, #2, CHON1
CALL XULY1
JMP EXIT CB
CHON1:
CJINE R1, #3, CHON2
CALL XULY2
JMP EXIT_CB
CHON2Z :
CJINE R1, #4, CHON3
CALL XULY3
JMP EXIT_CB
CHON3:
CJIJNE R1, #5, CHON4
CALL XULY4
JMP EXIT_CB
CHON4 :
CALL XULYb5
EXIT CB:
RET
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XULY1:
MOV RO, #30H
MOV A, QRO
MOV B, #10
MUL AB
INC RO
ADD A, QRO
MOV R2,A
SUBB A, #40
JNC XL1 1
FILTER1:
CLR DC3
CLR DC2
CLR DC1
CLR DCO
JMP EXIT1
XLl 1:
MOV A,R2
SUBB A, #80
JNC FILTER3 1
FILTER2:
CLR DC3
CLR DC2
CLR DC1
SETB DCO
JMP EXIT1
FILTER3 1:
CLR DC3
CLR DC2
SETB DC1
CLR DCO
EXIT1:
RET
XULY2:
MOV RO, #30H
MOV A, QRO
SUBB A, #2
JNC XL2 1
INC RO
MOV A, QRO
SUBB A, #6
JNC FILTER4
FILTER3 2:
CLR DC3
CLR DC2
SETB DC1
CLR DCO
JMP EXIT2
XL2 1:
MOV RO, #30H
MOV A, QRO
SUBB A, #4
JNC XL2 2
CJIJNE @RO, #3,FILTER4
INC RO
MOV A, QRO
SUBB A, #2
JNC FILTERS
FILTERA4:
CLR DC3
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CLR DC2
SETB DC1
SETB DCO
JMP EXIT2
XL2 2:
MOV RO, #30H
MOV A, QRO
SUBB A, #7
JNC FILTER6 1
CJIJNE @RO, #6, FILTERS
INC RO
MOV A, @RO
SUBB A, #4
JNC FILTER6 1
FILTERS:
CLR DC3
SETB DC2
CLR DC1
CLR DCO
JMP EXIT2
FILTERG 1:
CLR DC3
SETB DC2
CLR DC1
SETB DCO
EXIT2:
RET
XULY3:
MOV RO, #30H
MOV A, QRO
SUBB A, #2
JNC XL3 1
INC RO
MOV A, QRO
SUBB A, #3
JNC FILTER7
CJINE @QRO, #2,FILTER6 2
INC RO
MOV A, QRO
SUBB A, #8
JNC FILTER7
FILTER6 2:
CLR DC3
SETB DC2
CLR DC1
SETB DCO
JMP EXIT3
XL3 1:
MOV RO, #30H
MOV A, QRO
SUBB A, #3
JNC XL3 2
CJIJNE @RO, #2,FILTER7
INC RO
MOV A, QRO
SUBB A, #6
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JNC FILTERS
CJINE @RO, #5,FILTER7Y
INC RO
MOV A, QRO
SUBB A, #6
JNC FILTERS
FILTER7:
CLR DC3
SETB DC2
SETB DC1
CLR DCO
JMP EXIT3
XL3 2:
MOV RO, #30H
MOV A, QRO
SUBB A, #6
JNC FILTERY9 1
CJINE @RO, #5,FILTERS
INC RO
MOV A, QRO
SUBB A, #2
JNC FILTERY 1
CJIJNE @RO, #1,FILTERS
INC RO
MOV A, QRO
SUBB A, #2
JNC FILTER9 1
FILTERS:
CLR DC3
SETB DC2
SETB DC1
SETB DCO
JMP EXIT3
FILTERY 1:
SETB DC3
CLR DC2
CLR DC1
CLR DCO
EXIT3:
RET
XULY4 :
MOV RO, #30H
MOV A, QRO
SUBB A, #2
JNC XL4 1
INC RO
MOV A, QRO
SUBB A, #1
JNC FILTER1O0
INC RO
MOV A, QRO
SUBB A, #3
JNC FILTER1O0
CJINE QRO, #2,FILTER9 2
INC RO
MOV A, QRO
SUBB A, #4
JNC FILTER1O
FILTERY 2:
SETB DC3
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XL4 1:

CLR DC2

CLR DC1
CLR DCO
JMP EXIT4

MOV RO, #30H

MOV A, @RO

SUBB A, #3

JNC XL4 2

CJINE @RO, #2,FILTERLO
INC RO

MOV A, @RO

SUBB A, #1

JNC FILTER11

INC RO

MOV A, @RO

SUBB A, #5

JNC FILTER11

CJINE @QRO, #4,FILTERLO
INC RO

MOV A, @RO

SUBB A, #8

JNC FILTER11

FILTER1O:

XL4 2:

SETB DC3
CLR DC2
CLR DC1
SETB DCO
JMP EXIT4

MOV RO, #30H

MOV A, @RO

SUBB A, #5

JNC XL4 3

CJNE @RO, #4,FILTER11
INC RO

MOV A, @RO

SUBB A, #1

JNC FILTER12

INC RO

MOV A, @RO

SUBB A, #10

JNC FILTER12

CJNE @RO, #9, FILTER11
INC RO

MOV A, @RO

SUBB A, #6

JNC FILTER12

FILTER11:

XL4 3:

SETB DC3
CLR DC2
SETB DC1
CLR DCO
JMP EXIT4

MOV RO, #30H
MOV A, QRO

SUBB A, #9

JNC FILTER13 1

GVHD: Thay Lé Hong Nam
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CJINE @RO, #8,FILTER12
INC RO
MOV A, QRO
SUBB A, #2
JNC FILTER13 1
CJINE @RO, #1,FILTER12
INC RO
MOV A, QRO
SUBB A, #10
JNC FILTER13 1
CJINE @RO, #9,FILTER12
INC RO
MOV A, @RO
SUBB A, #2
JNC FILTER13 1
FILTER12:
SETB DC3
CLR DC2
SETB DC1
SETB DCO
JMP EXIT4
FILTERI3 1:
SETB DC3
SETB DC2
CLR DC1
CLR DCO
EXIT4:
RET
XULY5:
MOV RO, #30H
MOV A, QRO
SUBB A, #2
JNC FILTER14
INC RO
MOV A, QRO
SUBB A, #7
JNC FILTER14
CJINE QRO, #6, FILTER13 2
INC RO
MOV A, QRO
SUBB A, #4
JNC FILTER14
CJNE @RO, #3,FILTER13 2
INC RO
MOV A, QRO
SUBB A, #9
JNC FILTER14
CJINE QRO, #8,FILTER13 2
INC RO
MOV A, QRO
SUBB A, #4
JNC FILTER14
FILTER1I3 2:
SETB DC3
SETB DC2
CLR DC1
CLR DCO
JMP EXIT5
FILTER14:
SETB DC3
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SETB DC2
CLR DC1
SETB DCO
EXIT5:
RET

PHATXUNG :
MOV R1, SAVE COUNT

CJINE R1, #2, PHATI1

CALL TSCHUC

JMP EXIT PX
PHATI1:

CJINE R1, #3, PHAT2

CALL TSTRAM

JMP EXIT PX
PHAT?2 :

CJINE R1, #4,PHAT3

CALL TSNGAN

JMP EXIT PX
PHAT3:

CJINE R1, #5, PHAT4

CALL TSCHUCNGAN

JMP EXIT PX

PHATA4 :
CALL TSTRAMNGAN
EXIT PX:
RET
TSCHUC:
CALL TINH3
CHUC1:
CALL TINH1
MOV R6,A
SUBB A, #13H
JC CHUC1
CJINE R6, #13H, CHUC2
MOV A,R1
SUBB A, #89H
JC CHUC1
CHUC2:
DEC R4
MOV A, R4
CHUC3:
MOV R5,A
CHUCA4 :

CALL DELAY99US
DJNZ R5,CHUC4
CPL P3.7
SJMP CHUC3
RET

TSTRAM:
CLR C
MOV RO, #30H
MOV A, @RO
SUBB A, #3
JNC TRAM6
CJNE @RO, #2, TRAM1
INC RO
MOV A, @RO
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SUBB A, #6

JNC TRAM6

CJNE @RO, #5, TRAMI

INC RO

MOV A, QRO

SUBB A, #6

JNC TRAM6
TRAMI :

CALL TINH4
TRAM?2 :

CALL TINH1

MOV R6,A

SUBB A, #61H

JC TRAM?2

CJINE R6, #61H, TRAM3

MOV A,R1

SUBB A, #0A9H

JC TRAM2
TRAM3 :

DEC R4

MOV A, R4
TRAM4 :

MOV R5,A
TRAMS :

CALL DELAY19US

DJNZ R5, TRAM5S

CPL P3.7

SJMP TRAM4

JMP EXIT TRAM
TRAMG :

CALL TINH3
TRAM7 :

CALL TINH1

MOV R6,A

SUBB A, #18H

JC TRAM7

CJINE R6, #18H, TRAMS

MOV A,R1

SUBB A, #06BH

JC TRAM7
TRAMS :

DEC R4

MOV A, R4

TRAMO :
MOV R5,A
TRAM10:
CALL DELAY7US
DJNZ R5, TRAM10
CPL P3.7
SJMP TRAMO9
EXIT TRAM:
RET
TSNGAN:
CLR C
MOV RO, #30H
MOV A, QRO
SUBB A, #3
JNC NGANG6
CJINE @RO, #2,NGAN1
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INC RO

MOV A, @RO

SUBB A, #6

JNC NGANG6

CJINE QRO, #5,NGAN1

INC RO

MOV A, QRO

SUBB A, #6

JNC NGANG6
NGAN1:

CALL TINHA4
NGANZ :

CALL TINHI1

MOV R6,A

SUBB A, #61H

JC NGAN2

CJINE R6, #61H,NGAN3

MOV A,R1

SUBB A, #0A9H

JC NGAN2
NGAN3:

DEC R4

MOV A, R4
NGAN4 :

MOV R5,A
NGANS :

NOP

NOP

DJNZ R5, NGANDS

CPL P3.7

SJMP NGAN4

JMP EXIT NGAN
NGANG :

CALL TINH3

SUBB A, #40

JC NGAN13
NGAN7 :

CALL TINHI1

MOV R6,A

SUBB A, #27H

JC NGAN7

CJINE R6, #27H,NGANS8

MOV A, R1

SUBB A, #11H

JC NGANT7
NGANS :

MOV A, R4

SUBB A, #5

MOV R4,A

CALL TINH2

CJIJNE A, #0,NGAN11

MOV A, R4
NGANO9:

MOV R5,A
NGAN1O:

DJNZ R5,NGAN10

CPL P3.7

SJMP NGAN9

JMP EXIT_NGAN
NGAN11:
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MOV A, R4

MOV R5,A
NGAN12:

DJNZ R5,NGAN12

CPL P3.7

SJMP NGAN11

JMP EXIT NGAN
NGAN13:

CALL TINH1

MOV R6,A

SUBB A, #13H

JC NGAN13

CJINE R6, #13H,NGAN14

MOV A,R1

SUBB A, #89H

JC NGAN13
NGAN14:

DEC R4

MOV A, R4
NGAN15:

MOV R5,A
NGAN16:

DJNZ R5,NGAN16

CPL P3.7

SJMP NGAN15
EXIT NGAN:

RET

TSCHUCNGAN:
CLR C
MOV RO, #30H
MOV A, QRO
SUBB A, #3
JNC CNGANS
CJINE @RO, #2, CNGAN1
INC RO
MOV A, @RO
SUBB A, #6
JNC CNGANS
CJINE @RO, #5, CNGAN1
INC RO
MOV A, QRO
SUBB A, #6
JNC CNGANS
CNGAN1 :
CALL TINH4
CNGAN2 :
CALL TINH1
MOV R6,A
SUBB A, #27H
JC CNGAN2
CJINE R6, #27H, CNGAN3
MOV A,R1
SUBB A, #11H
JC CNGAN2
CNGAN3:
MOV A, R4
SUBB A, #5
MOV R4, A
CALL TINH2
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CJINE A, #0, CNGANG6

MOV A, R4
CNGAN4 :

MOV R5,A
CNGANS5:

DJNZ R5, CNGAN5

CPL P3.7

SJMP CNGAN4

JMP EXIT CNGAN
CNGANG :

MOV A, R4

MOV R5,A
CNGANT7 :

DJNZ R5, CNGAN7

CPL P3.7

SJMP CNGANG6

JMP EXIT CNGAN
CNGANS :

CALL TINH3
CNGANO:

CALL TINH1

MOV R6,A

SUBB A, #03H

JC CNGANO9

CJINE R6, #03H, CNGAN3

MOV A,R1

SUBB A, #0E9H

JC CNGANO9

JMP CNGAN3
EXIT CNGAN:

RET

TSTRAMNGAN :

CLR C

MOV RO, #30H

MOV A, QRO

SUBB A, #3

JNC TNGAN12

CJINE @QRO, #2, TNGAN1

INC RO

MOV A, QRO

SUBB A, #6

JNC TNGAN12

CJINE @RO, #5, TNGAN1

INC RO

MOV A, QRO

SUBB A, #6

JNC TNGAN12
TNGANL1 :

CALL TINH4
TNGAN?2 :

CALL TINH1

MOV R6, A

SUBB A, #03H

JC TNGAN?2

CJINE R6, #03H, TNGAN3

MOV A,R1

SUBB A, #0E9H

JC TNGAN?2
TNGAN3:

MOV A, R4
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SUBB A, #5

MOV R4,A

CJINE R4, #0, TNGANS
TNGANA4 :

NOP

CPL P3.7

SJMP TNGAN4

JMP EXIT TNGAN
TNGANDS :

CJINE R4, #1, TNGAN7
TNGANG :

NOP

NOP

CPL P3.7

SJMP TNGANG6

JMP EXIT TNGAN

TNGANT7 :
CALL TINHZ2
CJINE A, #0, TNGAN10
MOV A, R4

TNGANS :
MOV R5,A

TNGANO:
DJNZ R5, TNGANY
CPL P3.7

SJMP TNGANS

JMP EXIT TNGAN
TNGAN10:

MOV A, R4

MOV R5,A
TNGAN11:

DJNZ R5, TNGAN11

CPL P3.7

SJMP TNGAN10

JMP EXIT TNGAN
TNGAN12:

CALL TINH3

SUBB A, #26

JC TNGAN14
TNGAN13:

CPL P3.7

SJMP TNGAN13

JMP EXIT TNGAN
TNGAN14:

NOP

CPL P3.7

SJMP TNGAN14
EXIT TNGAN:

RET

TINHI:

CLR C

INC R4

MOV B, R4

MOV A, R3

MUL AB

MOV R1,A

MOV A, B

RET

TINH2:
MOV A, R4
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TINH3:

TINH4:

DELAYS9US:

DL99:

DELAY19US:

DL19:

DELAY7US:

DL7:

EXITMAIN:
RET

[xHFFX KA KKK A KK A A XK ACHUONG TRINH XUAT DU LIEU TU KEYBOARD LEN

MOV B, #2
DIV AB
MOV R4,A
MOV A, B
RET

MOV RO, #30H
MOV A, @RO
MOV B, #10
MUL AB

INC RO

ADD A, QRO
MOV R3,A
MOV R4, #0
RET

MOV RO, #30H
MOV A, @RO
MOV B, #10
MUL AB
INC RO
ADD A, @RO
MOV B, #10
MUL AB
INC RO
ADD A, @RO
MOV R3,A
MOV R4, #0
RET

NOP
MOV R6, #96

DJNZ R6,DL99
RET

NOP
MOV R6, #16

DJNZ R6,DL19
RET

NOP
MOV R6, #4

DJINZ R6,DL7
RET

PCH *xxxhkkkkkkkhhhrrhhkhkhkhhhhkhhrrhhhkhkhkhhhhhrrrhhkhkhkhkhhhrxrhhkhkkhkkhkkkkktxx

****/

DATA SENT:

CALL STARTCOM
CJNE R1,#7, TAORAM1
CALL TAORAMZ2

RET
STARTCOM:
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MOV SCON, #52H :
MOV TMOD, #20H ;
MOV THI1, #(-13) ;
ANH 24MHz
SETB TR1 ;
RET
TAORAM? :
CALL INIT UNIQUE1l
CALL XUAT
RET
TAORAMI :
MOV RO, #30H ;
MOV SAVE COUNT,R1
NHAP VAO SAVE COUNT=R1
CLR C ;
MOV A, #7
SUBB A, SAVE COUNT
LUONG CAC SO NHAP VAO
MOV R5,A :
MOV R1, #40H
INIT ZERO:
MOV @R1, #0
INC R1
DJNZ R5,INIT ZERO
INIT DATA:
MOV A, QRO
MOV @R1,A
INC R1
INC RO

KHOI DONG PORT NOI TIEP CHE DO 1
KHOI DONG BO DINH THOI 1-CHE DO 2
GIA TRI NAP LAI DE CO 4800 BAUD VOI THACH

BO DINH THOI 1 HOAT DONG

VUNG NHO CU
; BIEN SAVE COUNT LUU BO DEM SO LUONG SO

XOA CO C
; A=A-R1 VOI R1 LUU BIEN DEM SO

R5=7-SAVE COUNT
; VUNG NHO MOI

DJNZ SAVE COUNT, INIT DATA

CALL INIT UNIQUE
CALL XUAT
RET
INIT UNIQUEL:
MOV RO, #30H
MOV R5, #7
RET
INIT UNIQUE:
MOV RO, #40H
MOV R5, #7
RET
XUAT:
JNB TI,S
CLR TI
MOV SBUF, #61H
CALL DATA UP
JNB TI, S
CLR TI
MOV SBUF, #7AH
RET
DATA UP:
JNB TI,S
CLR TI
MOV A, QRO
MOV SBUF, A
INC RO
DJNZ R5,DATA UP
RET
END

13.8 Chwong trinh Delphi: (Minh)
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a. Giao dién chwong trinh:

T"‘ Chuong trinh giao tiep giua PC va MCL 612412010 - 11:11:22 AM
Phuong thuc  About  Exit

Dieu khien tu may tinh Cau hinh cong COM
Nhap tan so can phat: Hz % Setting ‘
Chon dang song: © Song vuong " Song sin Can chon phuong thuc lam
viec cua PC:dieu khien hay
giam sat?

Giam sat tu ban phim

Tan so hien thi: | Hz

Dang song hien thi: |

Mo phong dang song

0.0 Channels
Channel0 W ok

0.40

0.20 9 Clear

-0.40

-0.60

u] 100 200 400 =] oo S0 00 1000

Samples

b. Code Delphi:

unit Unitl;
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls,
Forms,
Dialogs, Menus, StdCtrls, Buttons, ComCtrls, LPComponent,
SLComponentCollection, LPDrawlLayers, SLScope, SLCommonGen, SLSignalGen,
CPort;
type
TForml = class (TForm)
MainMenul: TMainMenu;
Helpl: TMenultem;
Aboutl: TMenultem;
Exitl: TMenultem;
GroupBoxl: TGroupBox;
Labell: TLabel;
Editl: TEdit;
Label2: TLabel;
Label3: TLabel;
RadioButton2: TRadioButton;
GroupBox2: TGroupBox;
Labeld: TLabel;
Label5: TLabel;
Label6: TLabel;
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BitBtnl: TBitBtn;

BitBtn2: TBitBtn;

BitBtn3: TBitBtn;

GroupBox3: TGroupBox;

BitBtnd: TBitBtn;

RadioButton3: TRadioButton;

GroupBox4: TGroupBox;

SLSignalGenl: TSLSignalGen;

SLScopel: TSLScope;

ComDataPacketl: TComDataPacket;
ComPortl: TComPort;

Memol: TMemo;

Edit2: TEdit;

Edit3: TEdit;

Maytinhl: TMenultem;

Banphiml: TMenultem;

procedure ExitlClick (Sender: TObject);
procedure AboutlClick (Sender: TObject);
procedure BitBtn2Click (Sender: TObject);
procedure BitBtn4Click(Sender: TObject);
procedure BitBtnlClick(Sender: TObject)
procedure FormActivate (Sender: TObject);

procedure RadioButtonlClick (Sender: TObject);

procedure RadioButton2Click (Sender: TObject);

procedure RadioButton3Click (Sender: TObject);

procedure BitBtn3Click(Sender: TObject);

procedure MaytinhlClick (Sender: TObject);

procedure BanphimlClick (Sender: TObject);

procedure ComDataPacketlPacket (Sender: TObject; const Str: String);

’

private
{ Private declarations }
public
{ Public declarations }
end;
const
startbyte=$61; // Khai bao tin hieu nhan hand shaking bat dau la 'a'
stopbyte=$7A; // Khai bao tin hieu nhan hand shaking ket thuc la 'z'

var
Forml: TForml;

implementation
{$SR *.dfm}

procedure TForml.ExitlClick(Sender: TObject);
begin

ComPortl.Close ;

Close;
end;

procedure TForml.AboutlClick (Sender: TObject);

begin

messagedlg ('Chuong trinh giao tiep giua PC - VDK qua cong COM'+chr (13)+
'Nhiem vu: Dieu khien va giam sat mach phat tan so 20Hz-1MHz'+chr (13)+
'Nhom 01 - Lop 06DT1'+chr (13)+

'Gom cac thanh vien:'+chr(13)+chr (13)+

'0l. Vo Ngoc Tri Minh'+chr (13)+

'02. Truong Thi Kim Nga'+chr (13)+

'03. Tran Phuoc Thinh'+chr (13)+

'04. Nguyen Thi Bao Tram'+chr(13)+

'05. Nguyen Le Hoang Tuan'+chr (13)+

'06. Sengsay Somsamay'+chr (13),mtInformation, [mbOk],0);

end;
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procedure TForml.BitBtn2Click (Sender: TObject);

begin

Editl.Text :='";
Edit2.Text :='";
Edit3.Text :='";

Editl.SetFocus ;
SLSignalGenl.Amplitude :=0;
Memol.Text :="'";
ComPortl.Close ;
ComPortl.Open ;

end;

procedure TForml.BitBtn4Click (Sender: TObject);
begin
Comportl.ShowSetupDialog;
if messagedlg('Chon Ok de luu thong so moi'+chr (13)+'Chon Cancel de lay
lai thong so cu.',mtConfirmation, [mbOk,mbCancel], 0)=mrOk then
begin
if ComPortl.Connected then
begin
messagedlg('Cong COM dang mo'+chr (13)+'Nhan OK de dong cong COM
va mo lai cong COM',mtwarning, [mbOk],0);
ComPortl.Close;
ComPortl.Open ;
end
else
ComPortl.Open;
end;
ComPortl.Open;
messagedlg ('Cong COM da duoc mo va thiet lap theo thong so ban
chon.',mtwarning, [mbOK], 0) ;
end;

procedure TForml.BitBtnlClick (Sender: TObject);
var st,stl,st2 :string;

j,k,tmp,dem: integer;
begin

st:=Editl.Text ;
st2:=Editl.Text ;
if (st='"') then
begin
messagedlg ('ban can nhap gia tri tan so can phat
vao',mtError, [mbOk],0);
Editl.SetFocus ;
end
else
if (StrToInt (st)<20) or (StrToInt (st)>1000000) then
begin
messagedlg('ban can nhap gia tri tan so can phat trong
khoang 20Hz-1MHz',mtError, [mbOk],0) ;
Editl.SetFocus ;
end
else
begin

if RadioButton2.Checked =true then
begin
ComPortl.WriteStr (chr($55)); // Xuat tin hieu bao dang
song ra la vuong(U) xuong VDK
SLSignalGenl.Start ;
SlSignalGenl.Amplitude :=2;
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SLSignalGenl.SignalType :=stsquare;

SLSignalGenl.Frequency :=StrTolnt(st2);
end
else
begin
if RadioButton3.Checked =true then
begin
ComPortl.WriteStr (chr($49)); // Xuat tin hieu bao

dang song ra la sin(I) xuong VDK
SLSignalGenl.Start ;

S1SignalGenl.Amplitude :=2;
SLSignalGenl.SignalType :=sttone;
SLSignalGenl.Frequency :=StrTolnt(st2);
end
else
begin

messagedlg('Can chon kieu dang song hien
thi', mtError, [mbOk],0);

ComPortl.WriteStr (chr($55)); // Xuat tin hieu
bao dang song ra la vuong(U) xuong VDK

SLSignalGenl.Start ;

S1SignalGenl.Amplitude :=2;
SLSignalGenl.SignalType :=stsquare;
SLSignalGenl.Frequency :=StrTolnt(st2);
end;
end;
begin

messagebeep (0) ;

k:=length (Editl.Text );

ComPortl.WriteStr (chr (k));

dem:=7-k; // Bien dem bao' so luong 0 can dien vao

if dem=5 then
begin
ComPortl.WriteStr (chr($0))
ComPortl.WriteStr (chr($0))
ComPortl.WriteStr (chr ($0));
ComPortl.WriteStr (chr ($0))
ComPortl.WriteStr (chr($0))
end;
if dem=4 then
begin
ComPortl.WriteStr
ComPortl.WriteStr
ComPortl.WriteStr
ComPortl.WriteStr
end;
if dem=3 then
begin
ComPortl.WriteStr (chr($0));
ComPortl.WriteStr (chr($0));
ComPortl.WriteStr (chr ($0));
end;
if dem=2 then
begin
ComPortl.WriteStr (chr($0));
ComPortl.WriteStr (chr ($0));
end;
if dem=1 then
begin
ComPortl.WriteStr (chr($0));
end;

chr
chr
chr
chr

—~ e~~~

for j:=1 to k do
begin
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tmp:=StrTolnt (st[j]); // Doi ki tu st[j] sang so
stl:=chr (tmp) ; // Tim ma ASCII tai vi tri
tmp
ComPortl.WriteStr (stl); // Gui ma ASCII do' xuong VDK
end;
memol.Text :='Ban da nhan nut OK. Du lieu da gui xuong
VDK';
end;
end;
end;

procedure TForml.FormActivate (Sender: TObject);
var today:TDatetime;

begin
ComDataPacketl.StartString :=chr (startbyte); // Bat dau hand shaking
ComDataPacketl.StopString :=chr (stopbyte):; // Ket thuc hand shaking

ComPortl.BaudRate :=br4800;
ComPortl.DataBits :=dbEight;
ComPortl.StopBits :=sbOneStopBit;
Comportl.Open ;

today:=now () ;

caption:=('Chuong trinh giao tiep giua PC va MCU
') +DateToStr (today)+ ' - '+ TimeToStr (today);

SLSignalGenl.Amplitude :=0;

memol.Text :='Can chon phuong thuc lam viec cua PC:dieu khien hay giam
sat?';
end;

procedure TForml.RadioButtonlClick (Sender: TObject);
begin

editl.SetFocus ;
end;

procedure TForml.RadioButton2Click(Sender: TObject);
begin

editl.SetFocus ;

end;

procedure TForml.RadioButton3Click (Sender: TObject);
begin

editl.SetFocus ;

end;

procedure TForml.BitBtn3Click(Sender: TObject);
begin

ComPortl.Close ;

Close;
end;

procedure TForml.MaytinhlClick (Sender: TObject);
begin

ComPortl.Close ;

ComPortl.Open ;

ComPortl.WriteStr (chr ($50));

Editl.Visible :=true;

Editl.SetFocus ;

Bitbtnl.Visible :=true;

Bitbtn2.Visible :=true;

memol.Text :='PC lam nhiem vu dieu khien,nhap tan so can phat vao va
click OK';
end;

procedure TForml.BanphimlClick (Sender: TObject);
begin
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ComPortl.Close ;

ComPortl.Open ;

ComPortl.WriteStr (chr ($4B));

Editl.Visible :=false ;

Bitbtnl.Visible :=false;

Bitbtn2.Visible :=false;

memol.Text :='PC lam nhiem vu giam sat, xin doi tan so phat tu VDK len';

end;

procedure TForml.ComDataPacketlPacket (Sender: TObject; const Str: String);
var s,strl:string;

sum:integer;
begin

strl:=str;

sum:=ord(strl[7])+ord(strl[6])*10+ord(strl[5])*100+ord(strl[4])*1000+0ord (s
trl1[3])*10000+ord(strl[2])*100000+0ord(strl1[1])*1000000;

s:=IntToStr (sum) ;

Edit2.Text :=s;

Edit3.Text :='GIAO TIEP TU KEYBOARD';

end;

end.
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