Phong thi nghiém Tu dong hod — Vi diéu khién Tai liéu thi nghiém Vi diéu khién

TONG QUAN VE KIT THI NGHIEM VI
PIEU KHIEN pP8951

L. KIT KTCT pp8951:

KIT thi nghiém gém 10 module dugc b tri nhu trén hinh 1.

1/- MICROCONTROLLER WITH EXTERNAL RAM:

La khoi diéu khién trung tim gom mot vi diéu khién AT89C51 c6 néi két v6i
RAM ngoai va mot vi diéu khién AT89C2051. AT89CS51 co thé chay bang bd nho
trong (internal memory, dung luong 4Kb) hodc chay bang bd nhd ngoai (external

memory, dung lugng 8Kb). ‘
Céc socket trén module nay bao gom:

TEN CHUC NANG

JP7: P1_CPU PORT 1, CPU 89C51

JP8: P3_CPU PORT 3, CPU 89C51

JP3: P2 ADDRESS PORT 2, CPU 89C51

JP1: DATA_CPU PORT 0, CPU 89C51

JP2: DECODE2 LCD PORT 0, CPU 89C51

JP4: DECODE1_8255 Tin hi¢u gidi ma cho PPI 8255A
JP3: P1_89C2051 PORT 1, CPU 89C2051

JP4: P3 89C2051 PORT 3, CPU 89C2051

2/- PPI 8255A:

Module giao tiép song song, gdbm cac socket sau:

TEN CHUC NANG
JP9: DATA 8255 DATA BUS, 8255A
JP10: CTRL 8255 Céc tin hiéu diéu khién 8255A
JP11: PA 8255 PORT A, 8255A
JP12: PB 8255 PORT B, 8255A
JB13: PC1 8255 PORT C, 8255A
JB14: PC2 8255 PORT C, 8255A
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Phong thi nghiém T dong hod — Vi diéu khién Tai liéu thi nghiém Vi diéu khién

3/- COUNTER:

GOm mét socket: ’ , 7
JP15: COUNTER, cung cap xung cho mach dém, dung d€ mo phong cho bai
thi nghi¢m dém san pham.

4/- MATRIX LED 8x5:

Module ma tran LED 8 hang, 5 cgt, cac bit hang va cgt déu tac dong & mirc
cao . Cac socket bao gom:

TEN CHUC NANG
JP24: DATA MATRIX 8 DPUONG DATA MATRAN LED
JP25: CATHOD BLUE 5 DUONG PIEU KHIEN COT LED XANH
JP26: CATHOD RED 5 DPUONG DPIEU KHIEN COT LED PO

5/- LED _ LCD TC1602A:

Gém 8 led don, 5 ly mau do, tac dong & muc cao va mot LCD TC1602A,
module gom cac socket sau:

TEN CHUC NANG
JP27: DATA LED 8 BIT PIEU KHIEN LED BON
JP22: DATA LCD 8 BIT DATA CUA LCD
JP23: CONTROL LCD DUONG PIEU KHIEN POC/ GHI LCD

6/- LED 7 POAN:

Module gom 8 led 7 doan cathod chung, cac duong DATA va diéu khién déu
tac dong & murc cao. Cac socket:

TEN CHUC NANG
JP20: DATA LED7S. 8 BIT DATA CUA LED 7 DOAN
JP21: CONTROL LED7S 8 BIT PIEU KHIEN LED

7/- STEP MOTOR:

GOm mot dong co budc va mach diéu‘khién,q c6 mot socket:
JP28: STEP_MOTOR, cac duong diéu khién tdc dong cao.

8/- CONTROL_KEYBOARD:

Gdm 4 phim nhén, c6 mot socket:
JP29: DATA_SW

Trang 3



Phong thi nghiém T dong hod — Vi diéu khién Tai liéu thi nghiém Vi diéu khién

9/- DACO0808:

GOm médt mach DAC 8 bit sit dung IC DACO0808, ngo ra cua mach duogc ndi voi
mot LED 5 ly, ding dé diéu khién d6 sang ciia LED theo gia tri s6 & ngd vao. Module
c6 mot socket:

JP18: DATA_DAC, gom 8 bit data ctia bo bién d6i s6 — twong tu.

10/- ADC0804:

GOm mo ADC 8 bit sir dung IC ADC0804, ng6 vao twong ty 1a by cam bién
nhié¢t do dung LM335, module gom 2 socket:

TEN CHUC NANG
JP16: DATA_ADC 8 BIT NGO RA SO ‘ ”
JP17: CONTROL ADC CAC DUONG TiIN HIEU PIEU KHIEN

II. SO PO NGUYEN LY CAC KHOI:
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Tai liéu thi nghiém Vi diéu khién
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II. THIET BI GHI CHUONG TRINH TVT_V1.1:

Thiét bi dung dé ghi chuong trinh vao bd nhd Flash ROM cua céc vi diéu khién
ho 89C51/2051. Trén thiét bj c6 mot dé kep 40 chan, va mot dé kep 20 chan. Vi diéu
khién can ghi chuong trinh dugc dat vao ding vi tri cia dé kep (mdi thoi diém chi
cho phép cim mét IC trén thiét bi), cap ngudn cho thiét bi va két ndi véi may tinh dé
sir dung. So d6 chan cac dé kep nhu hinh sau:

40 21
1 20
20 11
1 10

III. PHAN MEM DPIEU KHIEN:
Giao dién chuong trinh:

Trang 12
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&, HCM CITY UNIVERSITY OF TECHNOLOGY g|

L]
ComPort  ChipSelect  ProgType Emulator  Help  Quit

DHC-uPC8051 MICROCONTROLLER KIT

Select File
" *HEX " “BIN v Al Files

MOM SELECTED FILE

S
. ul ENE
1 donghio.abl
] cansero dongpa Ak
(27 download :;i':j{?og
L Khach_Hang )
[C Orcad
CapPow v
Aesponsa
| K

Externadl RAM. FLASH ROM 8302057

WRITE_RAM EDIT ASM ‘ Clr_UnLock SAVE BURFER ‘

Gom cac menu:

- Comport: cho phép chon cong COM1 hodc cong COM2 dé giao tiép voi
ngoai vi.

- ChipSelect: cho phép chon loai CPU dé ghi chuong trinh vao bd nh¢ trong
(Flach ROM)

- ProType: chon kiéu ghi chuong trinh

+ clr_Unlock: x6a va ghi chuong trinh khong khoa, tirc 1a chuong
trinh sau khi ghi vao bo nhd CPU co thé doc nguoc trd ra.

+ clr_Lock: x6a va ghi chuong trinh vi 3 bit khoa, chuong trinh da
ghi vao khong thé doc ra dugc.

+ Compare: so sanh ndi dung bd nhé CPU véi vung dém cua
chuong trinh.

+ Read: doc ndi dung by nhé Flash ROM cua CPU va luu vao vung
dém chuong trinh.

+ Clear: X06a bo nhd CPU.

Tat ca cac thao tac trén khi duoc chon trong menu ProType sé& tac dong 1én nut
1énh nim trong khung Flash ROM, dé thuc thi thao tac vira chon, ta click chudt vao
nut 1énh nay.

- Emulator: Cho phép truyén nhan timg byte giita PC va thiét bi v6i téc do

truyén nhan 4800bps. Xem hinh sau:

Trang 13
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. Recei. Tool

Baud Rate: 4800bps. No parity. 8 bits Data. 1 Stop bit

2580
225
200
175
150
125
100
i)
a0
25
1]

Khi nhin nit START s& kich hoat trang thai sn sang nhan cta chuong trinh.
Néu c6 mot Byte duoc nhén thi gia tri byte nay s& dugc hién thi trong khung R. Byte
va dong thoi duogc vé trén khung Picture & trén.

Khi nhap vao khung T. Byte mot gi tri (sd hodc chir) va click chudt vao nut
TRANS., byte dif liéu nay s& dugc truyén di.

1/- Sir dung phan mém soan thao chwong trinh:

Tt giao dién ctia chuong trinh trén PC, click chudt vao nut 1énh EDIT ASM,
phi‘m mém soan thao s& duoc kich hoat. Xem cira sd trang sau.

Dé soan thao chuong trinh, thuc hién Iénh File-> New, va nhdp cac dong Iénh
ctia chuong trinh vao trang man hinh soan thao. Két thuc mot chwong trinh hop ngi
cho MOS51 bfmg 1énh END. File duoc Iuu vao dia véi phﬁn md& rong mac dinh *.a51.

Trang 14
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‘

DEFAULT - 80511 ™
File Edit View Assemble Simulate Monitor  Options  Window  Help

D|(@|e| o|5|@) W Sl el Ble|olo] Blo| ElEB] 2]

Dé bién dich chuong trinh va kiém tra cac 15i ct phép trong qua trinh dich ta
chon 1énh Winsdow-> Tile (hién thi cura s6 két qua trong qué trinh bi¢n dich), va
dich chwong trinh bang 1énh Assemble->Assemble hoic nhan phim CTRL_F7. Néu
chuong trinh khong c6 15i sé& tao ra duoc file * HEX.

Xem két qua bién dich chuong trinh vao windows->Ouputs.

2/- Thao tac ghi chwong trinh vao Flash ROM cua CPU:

- Nbi két duong truyén tir cong COM ctia PC va cong giao tiép cua thiét bi ghi

- M6 ngudn cho thiét bi, khi thdy LED chi thi trén thiét bi nhap nhay tirc 1a thiét
bi da san sang. Néu LED tit hodc sang han thi tit nguon 15 gidy va mé lai.

- Pit CPU can nap vao dang dé kep va dting vi tri chan trén dé.

- Chon cong giao tiép (mic dinh khi vira khoi dong chwong trinh trén PC 1a
COM1)

- Chon loai CPU tir menu ChipSelect

- Chon thao tac thuc hién trong ProType

- Chon dudng din trong chuong trinh, click chudt vao file cin nap vao bo nhé
(file dang *.HEX hodc *.BIN), 1ap tirc néi dung file s& dugc nap vao vung dém. Sb
byte cua file s& dugc hién thi trong 6 ndm & goc dudi phai cuia chwong trinh.

- Click chudt vao nut 1€nh thao tac trong khung Flash ROM (& goc dudi bén
phai cua ctra s6 chuong trinh)

- Kiém tra lai ndi dung vira ghi (thao tic nay khong can thiét): chon thao tac
Compare tir menu ProType va click chudt vao nut 1énh thao tac.

3/- Thao tac ghi va thwe hién chuwong trinh & b nh¢ RAM cia CPU:
-Pat CPU 89C51 (di ¢ chuong trinh giao tiép v6i PC) vao ding vi tri ciia dé

kep trong module MICROCONTROLER WITH EXTERNAL RAM
- Bat SW chon by nhé trong module nay vé vi tri INT. MEMORY

Trang 15
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- Nhin SW RESET va kiém tra dén LED tin hiéu READY, néu dén nhip nhay
thi hé théng san sang cho viéc truyén/nhefm dir liéu.

- N&i cap tin hiéu giita cong COM may PC véi cong giao tiép PC INTERFACE
trén module

- Kich hoat chuong trinh trén may PC, chon céng COM (1 hoidc 2)

- Chon dudng din trong chuong trinh, click chudt vao file can nap vao bd nhé
(file dang *.HEX hodc *.BIN), lap tirc noi dung file s€ dugc nap vao vung dém. S6
byte cua file s& duoc hién thi trong 6 nam & goc dudi phai cua chuong trinh.

- Click chudt vao nit WRITE_RAM. Néu dudng truyén bi 16i thi s& hién thi cau
thong bao “Time out”, khi do nhan SW RESET trén mudule va thyuc hién hién lai thao
tac nay.

4/- Mot s6 lwu y khi sir dung thiét bi:

Do CPU 89C51 c¢6 thé thuc hién chuong trinh tir by nh¢ trong hodc by nhd
ngoai nhd SW Memory Selection, nén khi st dung & ché d6 bd nhé trong phai hét suc
can than khi sir dung PORT P2, vi cac tin hiéu ctia port nay ding lam cac tin hiéu giai
ma dia chi cho b nhé ngoai (0000H - 1FFFH), néu céc trang thai cta cac bit P2.7,
P2.6, P2.5 = 000B thi bd nhd ngoai s& duoc chon, khi d6 dé dan dén xung dot dir licu
gitra c4c bit ctia port PO véi céc bit data ciia bd nhd ngoai RAM.
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BAI 01: SU DUNG TAP LENH 8951

I. MUC PiCH YEU CAU:

Giup sinh vién lam quen véi thiét bj va tim hiéu mot s6 nhom 1énh quan trong
trong tap 1énh ctuia 8951

II. CHUAN BI THi NGHIEM:

- BO thi nghi¢m DHC uPC8951

- May tinh

- Kiém tra cable truyén

- Xem cac module: microcontroller, led don

III. TIEN TRINH THi NGHIEM:

1/- Nhém 1énh di chuyén dir liéu, 1énh nhay:

a/- N6i mach thi nghiém:

No6i JP7: P1_CPU trén module Microcontroler voi JP27: DATA LED trén
module LED, cac led tuong tng trr led] dén led8 s€ noi voi cac bit P1.0 dén P1.7,
cac led déu tac dong & muc cao.

b/- Viét chwong cac trinh #ng dung:

Chuong trinh 1.1: Chép tit 8 led vo han lan

MAIN:
MOV PI1#0FFH ;P1<-11111111B, cac led déu sang
CALL DELAY ; go1 chuong trinh tri hoan DELAY
MOV PL#00H  ;P1 <-00000000B, cac led déu tat
CALL DELAY
LIMP MAIN ; nhay dén MAIN dé 1ap lai qué trinh v6 han
DELAY:
PUSH 06 ; cat noi dung R6 vao ngin xép
PUSH 07 ; cat ndi dung R7 vao ngan xép
MOV R6,#255
LAP:
MOV R7#255
DINZ R7S$ ; & X: DINZ R7,X
DINZ R6,LAP
POP 07 : 1y lai gia tri cii ciia R7 trong ngin xép
POP 06 ; 14y lai gia tri cii ciia RO trong ngin xép
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RET ; két thiic chuong trinh con.
END

NHAC LAI:

DINZ Ri, <NHAN>: Ri 1a mét trong cé4c thanh ghi tir RO -> R7, 1énh giam noi
dung thanh ghi Ri mét don vi, néu Ri > 0 thi nhay dén NHAN chi dinh, nguoc lai sé
chuyén sang thuc hién ké tiép.

Chuwong trinh 1.2: giéng ndi dung chwong trinh 01 nhung Idp lai qué trinh 10
lan.
- Huéng dan:

MOV Ri, # <SO LAN LAP (1->255)>
NHAN:

-LENH 1

-LENH 2

-LENH n
DINZ Ri, <NHAN>

- Chuong trinh:
MOV R7#10

MAIN:
MOV PI1#0FFH ;P1<-11111111B, cac led déu sang
CALL DELAY ; goi chuong trinh tri hoan DELAY
MOV PI1#00H  ;P1 <-00000000B, cac led déu tit
CALL DELAY
DINZ R7MAIN
SIMP  § ; “dung chuong trinh”

DELAY:
PUSH 06 ; cat noi dung R6 vao ngin xép
PUSH 07 ; cat ndi dung R7 vao ngan xép
MOV R6,#255

LAP:
MOV R7#255
DINZ R7$ ; & X: DINZR7,X
DINZ R6, LAP
DINZ R6, LAP
POP 07 : 14y lai gia tri cii ciia R7 trong ngin xép
POP 06 ; 14y lai gia tri cii ciia RO trong ngin xép
RET ; két thiic chuong trinh con.

END

BAI TAP SV:

Chuwong trinh 1.3: Hién thi 1 led sang, dich dan tir D1 dén D8 v han lan
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Chuwong trinh 1.4: Hién thi 1 led sang, dich dan tir D8 dén D1 véi s6 lan lap 1a

2/- Nhém lénh quay vong:
a/- N6i mach thi nghiém:

No6i JP7: P1_CPU trén module Microcontroler voi JP27: DATA_LED trén
module LED, cic led tuong tng tir ledl dén led8 s& ndi véi cac bit P3.0 dén P3.7,
cac led déu tac dong & mirc cao.

b/- Viét cac chwong trinh ing dung:
Chuwong trinh 1.5: viét chuong trinh dich mot led sang tir D1 - DS:

MAIN:
MOV  A#01H
BEGIN:
MOV PI, A
RL A
CALL DELAY
LIMP BEGIN

DELAY:
PUSH 06 cat ndi dung R6 vao ngan Xep
PUSH 07 ; cat noi dung R7 vao ngin xép
MOV R6,#255
LAP:
MOV R7#255
DINZ R7.$ ; & X: DINZ R7,X
DINZ R6, LAP
POP 07 : 14y lai gia tri cii ciia R7 trong ngin xép
POP 06 : 1y lai gia tri cii ciia RO trong ngin xép
RET ; két thiic chuong trinh con.
END

Chuwong trinh 1.6: viét chuong trinh dich mét led sang tir D8 < DI:

MAIN:
MOV A#30H
BEGIN:
MOV P11, A
RR A
CALL DELAY
LJIMP BEGIN

DELAY:
PUSH 06 cat ndi dung R6 vao ngan xep
PUSH 07 ; cat noi dung R7 vao ngin xép
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MOV R6,#255
LAP:
MOV R7#255
DINZ R7.$ ; < X: DINZ R7,X
DIJNZ R6, LAP
POP 07 ; 14y lai gia tri cii ciia R7 trong ngin xép
POP 06 : 14y lai gia tri cii ciia RO trong ngin xép
RET ; két thuc chuong trinh con.
END

Chuong trinh 1.7: viét chuong trinh sang dan cac led tr D1 < DS:

MAIN:
MOV A#01H
BEGIN:
SETB C
MOV PI1, A
RLC A
CALL DELAY
JNC BEGIN
LIMP MAIN

DELAY:
PUSH 06 ; cat noi dung R6 vao ngin xép
PUSH 07 ; cat noi dung R7 vao ngin xép
MOV R6,#255
LAP:
MOV R7.#255
DINZ R7.$ ; & X: DINZ R7,X
DINZ R6, LAP
POP 07 ; 14y lai gia tri cii ciia R7 trong ngin xép
POP 06 : 1y lai gia tri cii ciia RO trong ngin xép
RET ; két thuc chuong trinh con.
END

Chuong trinh 1.8: viét chuong trinh sang dan cac led tir D8 < D1:

MAIN:
MOV A#30H
BEGIN:
SETB C
MOV Pl1, A
RRC A
CALL DELAY
JNC BEGIN
LIMP MAIN
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DELAY:
PUSH 06 cat ndi dung R6 vao ngan xep
PUSH 07 ; cat ndi dung R7 vao ngin xép
MOV R6,#255
LAP:
MOV R7#255
DINZ R7.$ ; & X: DINZ R7,X
DINZ R6,LAP
POP 07 : 1y lai gia tri cii ciia R7 trong ngin xép
POP 06 ; 14y lai gia tri cii ciia RO trong ngin xép
RET ; két thiic churong trinh con.
END
BAI TAP:

Chuong trinh 1.9: viét chuong trinh tat dan cac led tir D1 = D8
Chuwong trinh 1.10: viét chuong trinh tit dan cac led tir D8 > DI

Chqung trinh 1.11: viét chuong trinh tit dan cac led tir D8 > D1, thuc hién
1ap lai 20 lan.

3/- Nhém Iénh todn hoc:
a/- N6i mach thi nghi¢m:
Néi JP7: Pl _CPU trén module Microcontroler VO’l JP27: DATA_LED trén

module LED, cac led twong tng tir ledl dén led8 s& ndi véi cac bit P3.0 dén P3.7,
cac led déu tac dong & mic cao.

b/- Viét cic chwong trinh ving dung:

Chuwong trinh 1.12: Viét chuong trinh cong 2 sb sau: 12 + 34, hién thi két qua
trén cac led.

MAIN:
MOV  A#12
ADD A#34
MOV Pl,A
SIMP §
END

Chuong trinh 1.13: Viét chuong trinh cong 2 s sau: 12 + 34, hién thi két qua
trén cac led.

MAIN:
MOV A#12
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SETB C

ADDC A#34

MOV PILA

SIMP  §
END

So sanh két qua ctia chuong trinh 1 va chuong trinh 2.

_ Chwong trinh 1.14: Viét chuong trinh chia 2 s6 17 cho 3, hién thi két qua
(phan nguyén) trén céc led.

MAIN:
MOV  A#17
MOV Bj#3
DIV AB
MOV PLA
SIMP  §
END

Chuong trinh 1.15: Viét chuwong trinh chia 2 s6 17 cho 3, hién thi két qua (phan du)
trén cac led.

MAIN:
MOV  A#17
MOV B,#3
DIV AB
MOV PI1,B
SIMP  §
END

Chuong trinh 1.16: Viét chuong trinh nhan 2 s6 23 cho 14, hién thi két qua (byte
thap) trén céc led.

MAIN:
MOV  A#7
MOV B#14
MUL AB
MOV PILA
SIMP  $
END

Chuwong trinh 1.17: Viét chuong trinh nhan 2 s6 23 cho 14, hién thi két qua (byte
cao) trén cac led.

MAIN:
MOV  A#7
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END

MOV
MUL
MOV
SIMP

B,#14
AB
P1,B
$
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BAI 02: LED 7 POAN VA BAN PHIM

I. MUC DPICH:

Gitip sinh vién tim hiéu cach hién thi théng tin trén led 7 doan bang phuong
phép quét va xur 1y thong tin trén ban phim diéu khién.

II. CHUAN BI THi NGHIEM:

- B0 thi nghi¢m DHC-uPC8951
- May tinh
- Kiém tra cable truyén
- Xem so d6 mach diéu khién led 7 doan va ban phim.
Trong so d6 mach: .
- 74244 1a IC dém mot chieu 8 bit voi ngd vao la A; va ngo ra la Y; twong ing:

OE

—

— o[>

oo

X: muc logic 1 hoac 0
Z: trang thai cach ly (tong trd cao)
- 2803 1a IC dém dao cong suit, bén trong gdm mot diy 8 transistor ¢ ciu tric
nhu sau:
OUT1

IN1

GND

dong dién I’C cuc dai 1a 500mA, chan GND cua 8 transistor duoc ndi chung va
dua ra tai chan so 9 cua IC. ’
- LED 7 doan sir dung trong mach 1a loai cathod chung c6 cau tric nhu sau:
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III. TIEN TRINH THI NGHIEM:

- N6i JP29(DATA_SW) ciia ban phim v6i P3_CPU (port 3 ctia 8951)
- Nbi P1_CPU v¢i JP20 (DATA LED7S)

- Nbi P2 ADDRESS véi JP21 (CONTROL LED7S)

1/- Viét chuong trinh hién thi thong tin trén led 7 doan:

Chuong trinh 2.1: viét chuong trinh hién thi s6 5 trén LED1:

SO D7 D6 D5 D4 D3 D2 DI DO | Gia tri
p G f e D c b a HEX
0
1
2
3
4
5 0 1 1 0 1 1 0 1 6DH
6
7
8
9
MAIN:
MOV P2,#00H  ; tit cac led
MOV PL#6DH  ; dit DATA s6 5ra Pl
MOV P2#01H  ; mo ngudn ledl
SJMP $
END

Chuong trinh 2.2: viét chuong trinh hién thi s6 54 trén 2 LED 7 va 8

HUONG DAN: theo so d6 nguyén 1y ¢ trén, ta thay khong thé hién thi 2 thong
tin khac nhau trén 2 led tai cung thoi dlem Do d6: tai mdi thoi diém (khoang vai ms)
ta hién thi thong tin trén 1 led, sau d6 tat led va chuyén sang hién thi thong tin khac
trén led ké tiép. Thuc hién qua trinh nay lién tuc, do hi¢n tugng luu anh cua mit s&
thdy hai thong tin dugc hién thi dong thoi.

MAIN:
MOV
BEGIN:
MOV
SETB
CALL

P2,#00H

P1,#6DH

P2.6
DELAY

: tit cac led

; dat DATA 5ra Pl

; m& ngudn led 7
; tri hodn dé mat luu anh thong tin
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CLR P2.6
MOV P1,#66H
SETB P2.7
CALL DELAY
CLR P2.7
LIMP BEGIN
DELAY:
PUSH 07H
MOV R7,#100
DINZ $
POP 07H
RET
END
Chuong trinh 2.3:
HUONG DAN:
MOVC

; tat ngudn led 7

; dat thong tin DATA 4 ra P1
; m& nguon led 8

: tri hodn dé mét luu anh

; tit nguon led 8

; 13p lai qua trinh v6 han

; chuong trinh DELAY ~ 1ms

viét chuong trinh hién thi cac s6 tang dan tir 0 >9 trén led 8

A,@A+DPTR ; l1a I¢nh gan vao thanh ghi A ndi dung 6 nh&

chuong trinh c6 dia chi = (nd1 dung hi¢n tai cia A + ndi dung thanh ghi DPTR), vi
du: A =20 va DPTR = 1000 => A € (1020); 1¢énh nay trong chuong trinh sau dung
dé doi ndi dung mdt 6 nhd (c6 gia tri tir 0 dén 9) sang ma 7 doan cuia s6 do.

CNT EQU 127 ; khai bao bién CNT tai 6 nhd RAM 127
MAIN:
MOV P2,#00H  ;tat cac led
MOV CNT,#0 ; khoi dong bién dém =0
MOV DPTR#MA 7S ; léy dia chi dau bang ma 7 doan
BEGIN:
MOV A,CNT
MOVC A,@A+DPTR ; 361 ndi dung CNT ra ma 7 doan
MOV P1,A ; dat ma 7 doan ra P1
SETB P2.7 : mé ngudn led8
CALL DELAY ; tri hoan
INC CNT ; ting noi dung bién
MOV A,CNT
CINE A#10,BEGIN ; néu bién < 10 thi tiép tuc hién thi(
MOV CNT,#0 ; néu bién = 10 thi gan vé 0
LIMP BEGIN
DELAY:
PUSH 06 ; cat ndi dung R6 vao ngin xép
PUSH 07 ; cat noi dung R7 vao ngin xép
MOV R6,#255
LAP:
MOV R7#255
DINZ R7.$ ; & X: DINZR7,X
DINZ R6,LAP
POP 07 ; 14y lai gia tri cii ciia R7 trong ngin xép
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POP 06 ; léy lai gia tri cii ctia R6 trong ngin xép
RET ; két thuc chuong trinh con.
MA _7S: DB  3FH,06H,5BH,4FH,66H,6DH,7DH,07H,7FH,6FH
END
BAI TAP:

Chuong trinh 2.4: viét chuong trinh hién thi: 15-10-06 trén 8 led

Chuong trinh 2.5: viét chuwong trinh hién thi cac s6 ting dan tir 00 — 99 trén 2
led 1 va 2.

HU@NG DANE dung 1 6 nhé chura ) dém, trudc k}li hién tl}i ndi dung 6 nhg, ta
phai doi ra thanh 2 s6 thap phan (0 -9), sau do6 lan lugt doi1 tung s6 thap phan sang ma
7 doan va quét trén 2 led :

CNT EQU 127
DONVIEQU 126
CHUC EQU 125
DOI SO:
PUSH ACC
PUSH B
MOV A,CNT
MOV B.,#10
DIV AB
MOV CHUC,A
MOV DONVI,B
POP B
POP ACC
RET

2/- Thyc hanh diéu khién cac phim: phim SW1 ndi chan P3.0; SW2 ni chan
P3.1; SW3 ndi chan P3.2; SW4 noi chan P3.3

Chuong trinh 2.6: Viét chuong trinh thyc hién:
- Nhén SW1: hién thi sb 3 trén led8
- Nhén SW2: hién thi sb 7 trén led8
- Nhan SW3: tit cac thong tin dang hién thi

HUGNG DAN: dung 1gnh JNB  bit, <NHAN> d¢ kiém tra phim nhan; vi du:
JNB P3.0, HIENT,HB ; néu SW1 nhan thi logic tai P3.0 1a 0, nén lénh

né}y thoa di€u kién nhay dén nhan HIENTHI3, nguoc lai s€ thyc hién I¢nh ké

tiép.

SWI BIT P3.0 ;khai bao kiéu BIT: SW1 <> P3.0
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SW2 BIT P3.1
SW3 BIT P3.2
MAIN:
MOV P2.#00H : tit cac led
SETB P2.7 ; m& ngudn led8
BEGIN:
JNB  SWI,HT3 - néu SW1 nhin thi > HT3

JNB  SW2,HT7
JNB  SW3,TAT
LIMP BEGIN
SWI:
MOV Pl #4FH : hién thi s6 7
LIMP BEGIN ; trd vé tiép tuc kiém tra phim
SW2:
MOV P1#07H
LIMP BEGIN
SW3:
MOV P2 #00H
LIMP BEGIN
END

Chuong trinh 2.7: Viét chwong trinh thyc hién:
- Nhin SW1: ting ndi dung hién thi mot don vi trén ledl (0-1-2-3-4-5...9-0)
- Nhén SW2: gidm noi dung hién thi mot don vi trén led1 (9-8-7...2-1-0-9)

HUONG DAN: dung mot 6 nhd chira s6 dém, khi nhdn SWI, tang ndi dung 6 nhg,
sau do tri hodin mot thoi gian (chd nhac tay khoi phim, thoi gian nay thuong chon tir
100ms -> 500ms); khi nhan SW2, giam ndi dung 6 nhd 1 don vi, sau do6 tri hoan; néu
khong phim ndo duoc nhan thi d6i noi dung 6 nhé sang ma led 7 doan va hién thi.

CNT EQU 127
SW1 BIT P3.0
SW2 BIT P3.1
MAIN:
MOV P2 #00H
SETB P2.0
MOV CNT.#0
BEGIN:
JNB SWI1,TANG
JNB SW2,GIAM
MOV A,CNT
MOVC A,@A+DPTR
MOV P1,A
LIMP BEGIN
TANG:
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INC CNT
MOV A,CNT
CINE A#10,TROVE
MOV CNT,#0
TROVE:
CALL DELAY
LIJMP BEGIN
GIAM:
DEC CNT
MOV A,CNT
CINE A#255,TROVE
MOV CNT,#0
LIMP TROVE
DELAY:
PUSH 05 cat ndi dung RS vao ngan Xep
PUSH 06 cat ndi dung R6 vao ngan xép
PUSH 07 ; cat noi dung R7 vao ngin xép
MOV R5#2
LAPI:
MOV R6,#255
LAP:
MOV R7#255
DINZ R7.$ ; & X: DINZR7,X
DIJNZ R6, LAP
DINZ RS5,LAP1
POP 07 léy lai gia tri cli cua R7 trong ngan xép
POP 06 lay lai gia tri ¢l cua R6 trong ngén x€p
POP 05 lay lai gia tri cli cua RS trong ngan xép
RET ; két thiic churong trinh con.
MA _7S: DB 3FH,O6H,5BH,4FH,66H,6DH,7DH,O7H,7FH,6FH
END
BAI TAP:

Chuong trinh 2.8: gidng chuong trinh 1 nhung hién thi cac s thay doi trong khoang
00 —99.
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BAI 03: TIMER 8951 & PPI8255A

I. MUC PiCH:

Gitp sinh vién tim hiéu vé timer trong 8951 va IC giao tiép song song c6 1ap
trinh di¢u khién PPIS255A.

II. CHUAN BI THi NGHIEM:

- B0 thi nghiém DHC-uP8951

- May tinh

- Kiém tra cable truyén

- Xem c:c'lc rr,10dule: microcontroller,‘PPI82755 va led 7 doan

= Tim hi€u cau tric timer trong vi diéu khién:

_ Vi diéu khién 89C51 ¢6 hai thanh ghi timer/counter 16 bit. Cac thanh ghi nay
c6 thé hoat dong & mot trong hai trang thai timer hoic counter. Moi thanh ghi gom 2
thanh ghi 8 bit ghép lai:

PULSE INPUT
>

THx - 8 BIT TLx - 8 BIT

Céu triic ciia bd Timer/ Counter trong 89C51 nhw hinh sau.

112
D-[ O8C ) | TIMER
0 TO TIMERICOUNTER REGISTER
oo >
—
T: (PIN 15) COUNTER 1 l
CIT 0: SW OPEN
1: SW CLOSE
TR1

GATE > r
INT1(PIN 13)

Hoat dong cia b Timer/Counter dugc diéu khién boi hai thanh ghi TCON va TMOD
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1. Thanh ghi TCON (timer control):
La thanh ghi 8 bit, c6 thé truy xuat byte hodc bit

7 6 5 4 3 2 1 0

TF1 TR1 TFO | TRO | IE1 IT1 1IEO | ITO

TF1: bao trang thai tran cho by Timer/Counterl

TR1: diéu khién cdp xung cho bd Timer/Counter]

TFO0: bao trang thai tran cho by Timer/Counter0

TRO: diéu khién cdp xung cho bd Timer/Counter0

IE1: khong lién quan dén hoat dong ciia Timer/Counter, bit ndy ding dé bao trang

thai ngit ngoai 1 (khi trang thai logic thay d6i tir 1 xudng 0 tai chan 13 vi diéu khién

bit nay dugc dat 1én muc logic 1)

e ITI: khong lién quan dén hoat dong cua Timer/Counter, bit ndy cho phep tac dong
ngit ngoai 1 bang canh Xuong (default IT1 = 0, tac dong ngit bang mirc thap)

e IEO: khong lién quan dén hoat dong cua Timer/Counter, bit nay dung dé bao trang
thai ngat ngoai 0 (khi trang thai logic thay ddi tir 1 xudng 0 tai chan 12 vi diéu khién
bit nay dugc dat 1én muc logic 1)

e ITO: khéng lién quan dén hoat dong cua Timer/Counter, bit ndy cho phep tac dong

ngit ngoai 0 bang canh xudng (default IT1 = 0, tic dong ngit bang mirc thap)

2. Thanh ghi TMOD (timer mode):
La thanh ghi 8 bit, chi c6 thé truy xuit byte

7 6 5 4 3 2 1 0

GATE C/T M1 MO | GATE C/T M1 MO

PILU KHIEN TIMER 1 PILU KHIEN TIMER 0

e GATE, C/T: diéu khién trang thai hoat dong cho Timer/Counter (xem so dd & trén)
e M1, MO: chon ché d6 hoat dong cho Timer/Counter

Ml MO CHE PO (MODE) MO TA
0 0 0 Timer/Counter 13 bit
0 1 1 Timer/Counter 16 bit
1 0 2 Timer/Counter 8 bit, auto reload
1 1 3 Timer/Counter 8 bit

a/- Ché d 0:
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PULSE INPUT
>

THx - 8 BIT TLx - 5 BIT| TFX

Thanh ghi THx va TLx két hop tao thanh b Timer/Counter 13 bit, khi tran 13 bit thi co TFx
s€ dat lén logic 1.

b/- Ché d6 1:

PULSE INPUT
THx - 8 BIT TLx - 8 BIT TEx
c/- Ché 36 2:
PULSE INPUT
[ TLx - 8 BIT TEx
X ¢
OVERFLOW

THx : 8 BIT

TLx dugc nap gia trj ban dau tir THx va bét dau dém tur gia tri nay khi co xung ¢ ngé vao,
khi tran thi TFx s€ dat 1én logic 1 dong thoi kich hoat by khoa d€ nap gia tri trong THx vao
TLx.

d/- Ché do 3:
PULSE INPUT
[~ TLO - 8 BIT TFO
0SC:12 7o THO : 8 BIT TE1
TR1

Trong ché do nay, TH1 va TL1 khong dugc st dung thay vao d6 la THO va TLO hoat dong
nhu 2 bd Timer 8 bit (TLO) va Timer/Counter 8 bit (TL0). Tuy nhién, tin hiéu mé xung cho
THO khong phai 1a TRO ma la TR1.
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= Tim hiéu PPI8255A: xem so d6 mach trang sau:
u24

PAO 3—‘:‘

PAL 51X

PA2 l_D

34 PA3 51

O—33 DO PA PA4 g0

0—22- D1 PA5 52—

D2 PA6 [5—1

22| _DATA BUS oPB PAS 57—
B39 | D4 PC 18

ST Oo— PBO 7o

0—22- D6 PB1 55—

0—= D7 Q PB2 57—

PB3 55—

PB4 Tﬂ

PB5 57

PB6 5z

pB7 F=—0

o PCO [He—0

S PC1 16 =

O—=— Al pC2 71

35 PC3 53—

C—c- RESET PC4 1>

T3 |RR PCS Iy

0—5 WR PC6 10 -

0o—-cs pCc7 0O

8255
CONTROL REGISTER (CR)

- CS (chip select): tac dong thap cho phép 8255 lam viéc, khi CS = 1, tat ca
cac tin hi¢u ¢ tong trd cao.

- D0 -D7: data bus, cho phép 8255 giao tiép v6i hé thong.

- PAO-PA7: 8 chan cua port A

- PBO0-PB7: 8 chan cua port B

- PCO-PCT7: 8 chan cua port C, co thé chia lam 2 nhom: PCL gdm céc chan
PCO dén PC3, va PCH gom céac chan PC4 dén PC7.

- Al, AO: cac chan dia chi. Tai mdi thoi diém, data bus chi c6 thé giao tiép c}ﬁ
liéu véi1 PA hoac PB hoac PC hoac QR phu thudc vao vi tri ctia chuyén
mach, vi tri ctia chuyén mach dugc quyét dinh béi tin hi¢u dia chi:

Al A0 GIAO TIEP
0 0 DATA BUS --- PA
0 1 DATA BUS --- PB
1 0 DATA BUS --- PC
1 1 DATA BUS --- CR

- RD (read): tin hiéu cho phép doc, tac dong thap, cho phép chuyén dir liéu tir
mdt trong cac port dén data bus
- WR(write): tin hiéu ghi, tic dong thap, cho phép chuyén dit liéu tir data bus
dén mot trong cac port hodc dén CR.
- RESET: tac dong cao, cho phép xda ndi dung cai dat ché d6 hoat dong 8255.
Khi stir dung 8255, trude hét phai xac lap cAu hinh béng cach ghi vao CR mot
gi tri thich hop tuy theo ché d6 lam viée, & ché d6 1/0 ndi dung CR nhu sau:
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7 6 5 4 3 2 1 0]

ACT 0 0 PA PCH 0 PB PCL

trong d6: - ACT: 1a bit active, c6 gia tri 1

-bit5vabit6=0

-bit2=0

- PA diéu khién port A, PB diéu khién port B, PCL diéu khién 4
chan thap ciia PC, PCH diéu khién 4 chan cao cua port C; cac bit nay néu dit ¢ logic
1 thi cac port tuong tGng s& 1a port nhap (khéng cho phép xuit dir liéu tir data bus
sang), néu cac bit nay 1 0 thi cac port twong tng sé& 1a port xuat (khong thé doc duogc
dir li¢u tr cac port nay), vi du: muén dinh cdu hinh ban ddu cho 8255 vdi PA xuét,
PB xuét, PCL xuat, PCH nhdp thi phai ghi vao CR mdt byte c6 gia tri 1a: 10001000b
= 88H.

Dia chi cac PORT PPI8255 trong hé thong:

DPIA CHI GIAO TIEP
2000H DATA BUS --- PA
2001H DATA BUS --- PB
2002H DATA BUS --- PC
2003H DATA BUS --- CR

IIL. TIEN TRINH THi NGHIEM:

1/-Viét chuong trinh sir dung timer (tinh toan timer st dung thach anh 12Mhz):
- Noi JP7 véi JP27
- Kiémtra cable truyén w ‘ )
Chuong trinh 3.1: Viét chuong trinh hién thi cac led sang dan tir D1 dén D8, véi thot
gian Delay 200ms, st dung timer(, mode 1

MAIN: MOV  A#0
BEGIN: MOV  PlL,A
CALL DL 200MS

SETB C
RLC A : dich bit 1 vao A dé sang dan céc led
INC BEGIN
SIMP MAIN
DL 200MS:
PUSH 02
MOV TMOD,#01H
MOV  R2,#20 ; 1ap lai 20 1an

X1:
MOV THO,#HIGH(-10000)
MOV TLO,#LOW(-10000)
SETB TRO
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CLR TFO
JNB TF0,$
DINZ R2Xl1
POP 02
RET

Chuong trinh 3.2: tuong ty chuong trinh 3.1, nhung dung timer0, mode2
Chuong trinh 3.3: twong tu chuong trinh 3.1, nhung dung timer(0, mode3
Chuong trinh 3.4: tuong tu chuong trinh 3.1, nhung thoi gian delay 1a 500ms, dung
timerl, model
1/-Viét chuwong trinh diéu khién PPI8255:

- Néi JP1 véi JP9

- Néi JP4 véi JP10

- N6i JP11 véi JP20 (led 7 doan)

- N6i JP12 vé6i JP21 (led 7 doan)

Chuong trinh 3.5: Viét chwong trinh hién thi cac s tir 0 dén 7 trén céc led 7 doan
MAIN:
MOV TMOD#11H

MOV DPTR,#2003H
MOV A#89H ; 10001001, PC: NHAP, PA: XUAT, PB:XUAT
MOVX @DPTR,A

BEGIN:

CALL DISPLAY

LIMP BEGIN
DISPLAY:

PUSH A

MOV A#3FH

MOV DPTR,#2000H

MOVX @DPTR,A

MOV A#OIH

MOV DPTR,#2001H

MOVX @DPTR,A

CALL DELAY

MOV A#0

MOVX @DPTR,A

MOV A#O6H

MOV DPTR,#2000H
MOVX @DPTR,A
MOV A#02H

MOV DPTR,#2001H
MOVX @DPTR,A
CALL DELAY

MOV A#O

MOVX @DPTR,A
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MOV
MOV
MOVX
MOV
MOV
MOVX
CALL
MOV
MOVX

MOV
MOV
MOVX
MOV
MOV
MOVX
CALL
MOV
MOVX

MOV
MOV
MOVX
MOV
MOV
MOVX
CALL
MOV
MOVX

MOV
MOV
MOVX
MOV
MOV
MOVX
CALL
MOV
MOVX

MOV
MOV
MOVX
MOV
MOV
MOVX

A#5BH
DPTR,#2000H
@DPTR,A
A#04H
DPTR,#2001H
@DPTR,A
DELAY
A#00H
@DPTR,A

A#4FH
DPTR,#2000H
@DPTR,A
A#OSH
DPTR,#2001H
@DPTR,A
DELAY

AHO
@DPTR,A

AH#66H
DPTR,#2000H
@DPTR,A
A#10H
DPTR,#2001H
@DPTR,A
DELAY

AHO
@DPTR,A

A#6DH
DPTR,#2000H
@DPTR,A
A#20H
DPTR,#2001H
@DPTR,A
DELAY
AH00H
@DPTR,A

A#7DH
DPTR,#2000H
@DPTR,A
A#40H
DPTR,#2001H
@DPTR,A
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CALL DELAY
MOV AF#O
MOVX @DPTR,A

MOV A#07

MOV DPTR,#2000H
MOVX @DPTR,A
MOV A#30H

MOV DPTR,#2001H
MOVX @DPTR,A
CALL DELAY

MOV A#O

MOVX @DPTR,A

POP A
RET

DELAY:
PUSH 00
MOV RO,#100
DINZ RO,$
POP 00
RET

MA 7D: DB 3FH,06H,5BH,4FH,66H,6DH,7DH,07H,7FH,6FH
END

Chuong trinh 3.6: Viét chuong trinh hién thi NGAY-THANG-NAM trén 8 led 7
doan.
Chuong trinh 3.7: Viét chuong trinh hién thi GIO-PHUT-GIAY trén 8 led
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BAI 04: NGAT (INTERRUPT)

I. MUC PICH:

Gitp sinh vién tim hiéu va sir dung cac ngit trong 8951: ngit timer, ngat ngoai

va ngit truyén thong ndi tiép.

II. CHUAN BI THi NGHIEM:

- May tinh
- Kiém tra cable truyén

- Xem so dd mach trén cac module: microcontroller, led 7 doan, ban phim,

counter

B¢ thi nghi¢ém DHC-uPC8951

DANH SACH CAC NGAT TRONG 8951:

- Ngdt ngoai 0:
Dia chi vector ngat 0003H
Khai bdo str dung ngat - SETB EA
- SETB EXO0

- SETB ITO (ngit canh)
Su kién ngat: Xl}ét hién canh xuong (hodc muc
thap) tai chan INTO
- Ngit timer0:
Dia chi vector ngit 000BH
Khai bao str dung ngat - SETB EA
- SETB ETO

Su kién ngét

Tran timer 0

- Ngit ngoai 1:

Dia chi vector ngit 00013H
Khai bao str dung ngat - SETB EA
- SETB EX1

- SETB IT1 (ngit canh)

Su kién ngét:

Xl}ét hién canh xudng (hodc mirc
thap) tai chan INTI
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- Ngit timerl:
Dia chi vector ngit 0001BH
Khai bao str dung ngat - SETB EA
- SETB ETI
Su kién ngat Tran timer 1

- Ngit truyén thong (truyén/nhan UART):

Dia chi vector ngat 00023H
Khai bao sir dung ngat - SETB EA
- SETB ES
Su kién ngat Nhan duge mot byte hodc truyén
xong mdt byte trong SBUF
Téc do truyén nhan MODE ~ THI1=-3 ;9600bps

autoreload (timerl1) - TH1=-6 ;4800bps

- THI1 =-12 ; 2400bps
- TH1=-24 ; 1200bps

SO PO CHUONG TRINH KHI CO SU DUNG NGAT:

[ KHAI BAO NGAT }

Su Kin ngét

Vector ngét:

RETI

I11. TIEN TRINH THI NGHIEM:

1/- Ngit timer 0:

- N&i JP7 véi JP20

- N&i JP3 véi JP21

Chuong trinh 4.1: Viét chuong trinh hién thi cac s6 ting dan tir 00-99 trén 2 led
7 va 8 (st dung ngat timer0 dé quét led)
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CNT EQU 120
LED7 EQU 121
LED8 EQU 122
POS EQU 123
LIMP MAIN
ORG 000BH
LJMP QUET LED
MAIN:
MOV TMOD,#11H
MOV  THO#HIGH(-5000)
MOV  TLO,#LOW(-5000)
MOV CNT,#0
MOV RO4LED7
MOV  POS,#40H
SETB EA
SETB ETO
SETB TRO
BEGIN:
CALL HEX 7S
CALL DL_300MS
INC CNT
MOV  A,CNT
CINE A,#100,BEGIN
MOV CNT,#0
LJMP BEGIN

HEX 7S:
RET
o chuong trinh delay 300ms dung timer1-
DL 300MS:

RET
o chuong trinh ngit timer0
QUET _LED:
PUSH PSW
PUSH ACC
MOV THO,#HIGH(-5000)
MOV TLO,#LOW(-5000)
MOV P2#00H ; tat cac led
MOV DPTR#LED 7S
MOV A,@RO
MOV PILA
MOV A,POS
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MOV P2,A
RL A

MOV POS,A

INC RO

CINE RO,#123,EXIT
MOV RO#LED7
MOV POS #40H

EXIT:
POP ACC
POP PSW
RETI
LED 7S: DB

END

Chuong trinh 4.2: Viét chuong trinh diéu khién dén giao thong voi cac thong sO: thoi
gian dén xanh: 15s, thoi gian dén vang 3 gidy (dung ngat timer0)

2/- Ngat ngoai 01:
- Nbi JP7 véi JP20
- N&i JP3 v6i JP21
- Noi JP8 v¢i JP15
Chuong trinh 4.3: Viét chuong trinh dém sd xung tao ra boi mach COUNTER, hién
thi s6 dém trén 8 led dang: cnt—000 (dung ngit ngoai 1 dé dém va ngat timer0 dé
quét led)
CNT EQU 127
LED1 EQU 126
LED2 EQU 125
LED3 EQU 124
LED4 EQU 123
LEDS EQU 122
LED6 EQU 121
LED7 EQU 120
LED8 EQU 119
POS EQU 118
LIMP MAIN
ORG 000BH
LJIMP QUET LED
ORG 0013H
LIMP COUNTER
MAIN:
MOV TMOD.,#11H
MOV CNT,#0
MOV POS#01H
MOV RO #LEDI1
SETB EA
SETB ITl1
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SETB EXI1
SETB ETO

______ chu’O'ng trinh ngat ngoai 1
COUNTER
INC CNT
RETI
3/- Ngét truyén thong:

- Nbi JP7 véi JP27

- Nbi JP3 véi JP29

Chuong trinh 4.4: Viét chuong trinh thyuc hién:

- Nhén SW1: ting ndi dung 6 nhé 1 don vi, hién thi ra led don va truyén vé
may tinh

- Nhan SW2 giam noi dung 6 nhé mot don vi, hién thi ra led va truyén vé PC

Chuong trinh cho phép nhan 4 byte truyen den tir PC va hién thi ra led
(toc d6 truyén 4800bps,n,8,1; st dung ngat truyén thong)
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BAI 05: PIEU KHIEN PONG CO BUOC

I. MUC PiCH:
Gitp sinh vién tim hiéu stepper motor va diéu khién hoat dong ctia dong co nay.
II. CHUAN BI THi NGHIEM:

- B0 thi nghiém DHC-uPC8951

- May tinh

- Kiém tra cable truyén

- Xem so dd mach trén cac module: microcontroller, led 7 doan, PPI8255, ban
phim, stepper motor

CAU TAO MOTOR BUOC:

1
2
3
<| w| «©| STEPPER MOTOR

Gdm 4 cudn day: 1-%, 2-3, 4-5‘va‘1 S-Q, tat ca co cung ) vong day va dugc chia
thanh 2 cudn céach ly, so d6 mach di€u khién nhu hinh trang sau.
- biéu khién mot budce (1.8 do):

T1 T2 T3 T4 CHIEU QUAY

1 0 0 0

0 1 0 0

0 0 1 0 Thiin Nghich
0 0 0 1

1 0 0 0

Ti = 0: transistor ngung dan
Ti=1: transistor dan bao hoa
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vce
vce
Q MG1
1
R15 R16 R17 R18 1 2
270 270 220 270 3
D5 D6 D7 D8 <| w| © MOTOR STEPPER
!\ LED4 !\ LED3 !\ LED2 N LEDL
Y X Y N
D1 D2 D3 D4
j 4007 j 4007 4007 4007
L
RI1  4k7
Q3 Q4
TIP122 TIP122
JP28
14 1 R12 4k7
O 2
= 3
o Z = =
= 5 R13 47
o 16
'Ll_J 7
8 -
(%] X R14  4k7

- Diéu khién nira budc (0.9 do):

T1 T2 T3 T4 CHIEU QUAY

1 1

T T 0 $

1 1 0 0 Théin Nghich
0 1 0 0

0 1 1 0

0 0 1 0

0 0 1 1

0 0 0 1

1 0 0 1 v

Ti = 0: transistor ngung dan
Ti = 1: transistor dan bao hoa

II1. TIEN TRINH THi NGHIEM:

- Nb6i JP1 véi JP9

- N6i JP4 vé6i JP10
- N&i JP11 voi JP20 (led 7 doan)
- N&i JP12 v6i JP21 (led 7 doan)
- No6i JP8 véi JP29
- Néi JP7 véi JP28
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Chuong trinh 5.1: Viét chuong trinh diéu khién dong co quay thuan (quay timg
budc) voi toc do 6 vong/ phut

MAIN:
MOV  R2#4
MOV  A#0IH
BEGIN:
MOV  PLA
CALL DL_50MS
RL A
DINZ  R2, BEGIN
LIMP  MAIN
;-----chuong trinh delay 50ms dung timer 0
DL_50MS:
RET
END

Chuong trinh 5.2: Giam timg budc thoi gian delay cua CT5.1, cho biét toc do
quay nhanh nhat ctia dong co budc nay.

Chuong trinh 5.3: Chuong trinh diéu khién dong co quay thuan (ntra budc).

MAIN:

MOV  R2#0

MOV  DPTR#DU_LIEU
BEGIN:

MOV A R2

MOVC A, @A+DPTR

MOV  Pl,A

CALL DL 500MS

INC R2

CINE  R2#8,BEGIN

LIMP  MAIN
;-—---chuong trinh delay 500ms dung timer 1
DL _500MS:

RET

DU LIEU: DB ..........
END

Chuong trinh 5.4:  Viét chuong trinh thyc hién:
- Nhian SW1: quay thuan (1 buéc)
- Nhan SW2: quay nghich (1 budc)
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- Nhian SW3: ding
(méc dinh: dong co dung)

Chuong trinh 5.5: Viét chuong trinh cho phép nhép vao sé budc (luu trong mot 6
nhd RAM) dung SW1 (tang 10 don vi ), SW2 (giam mot don vi), ndi dung 6 nho
hién thi trén LED1-LEDS8: Count. 000; nhan SW3 dong co quay thudn véi s6 budc da
dat; nhdn SW4 dong c¢ quay nghich voi s6 budce da dat; trong khi quay, s6 dém trén
cac LED giam dén, khi giam dén 0 thi dong co ding; trong khi quay: khong cho phép
thao tac phim.
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BAI 06: PIEU KHIEN MA TRAN LED

I. MUC PiCH:

Gitp sinh vién tim hiéu led ma tran 2 mau va phuwong phéap hién thi thong tin
nhiéu mau trén led.

II. CHUAN BI THi NGHIEM:

- B0 thi nghiém DHC-uPC8951

- May tinh

- Kiém tra cable truyén

- Xem so d6 mach trén cac module: microcontroller, led ma tran , PPI8255,
ban phim.

SO PO MACH: xem trang sau

Hién thi chit J trén ma tran LED:

Cot 1 Cot 2 Cot 3 Cot 4 Cot 5
Hang 01 1 1 1 1 1
Hang 02 0 0 1 0 0
Hang 03 0 0 1 0 0
Hang 04 0 0 1 0 0
Hang 05 0 0 1 0 0
Hang 06 0 0 1 0 0
Hang 07 1 0 1 0 0
Hang 08 0 1 0 0 0

DATA_MATRIX =41H, 81H, 7FH, 01H, 0O1H
CATHODE_BLUE: 01H, 02H, 04H, 08H, 10H, hién thi mau xanh
CATHODE RED: 01H, 02H, 04H, 08H, 10H, hién thi mau dé
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5VDC
T

R31  15x
w2

7

C28 104

Al013

MLED1

MATRIX LED 8x5

R33  15x
W4 Q8

c30 104 W A1013

R35 g5k ]
W6, Q1

c32 104 W AJ013

R37  15x
W8 Q12
c34 104 W A1013

RN1

10K

W1
W3
W2
W5
W6
W7
W8
aof~|oluof T
Il o w|~[o|wfst|o|ouf— |~ ofw) <tfeof oyl
oppzeere |V - .
u14 u1s
33330ses | wams  [rrzrsers
00000000 ULN2803 | 33330330 ULN2803
Z2Z2Z2Z22ZZ2 O ZZZ2ZZ2ZZZ2 O
(=]
—|N < || O 0| Ll o o
| N|M|<F OO |~~|0 ||| <F 0| ©O| ™~| 00|
Bl o A s JP25 P26
JP24
CATHOD BLUE CATHOD RED

DATA_MATRIX

I1I. TIEN TRINH THi NGHIEM:
- Né6i JP1 vé6i JP9
- N6i JP4 v6i JP10
- Nbi JP8 voi JP29
- N6i JP11 voi IP25
- N6i JP12 véi JP26
- N6i JP13 v6i JP24 7
Chuong trinh 6.1: Viét chuong trinh hién thi chit J] mau xanh trén ma tran LED.

POS EQU

MAIN:
MOV
MOV
MOV

xXuaat
MOVX

BEGIN:

127
POS#0
DPTR,#2003H

A #80H ; ionh cadu hinh 8255 voui cauc port fieau

@DPTR,A
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’

MOV A,#0h
MOV DPTR,#2002H ;PC=0
MOVX @DPTR,A ; TAT LED
MOV A,POS
MOV DPTR #COT
MOVC A,@A+DPTR
MOV DPTR #2000H ;PA=01H
MOVX @DPTR,A
MOV A,POS
MOV DPTR,#DU_LIEU
MOVC A,@A+DPTR
MOV DPTR,#2002H ; PC=DATA
MOVX @DPTR,A
CALL DELAY
INC POS
MOV A,POS
CINE A #5,BEGIN
MOV POS,#0
LIMP BEGIN
; delay
DELAY:

MOV TMOD,#01H
MOV  THO#HIGH(-100)
MOV  TLO,4LOW(-100)
SETB TRO

CLR TFO

INB  TFO0,$

CLR TRO

RET

DU LIEU: DB 41H, 81H, 7FH, 01H,01H
COT: DB 01H, 02H, 04H, 08H, 10H
END

Chuong trinh 6.2: Hién thi chit A mau d6 trém ma tran led

Chuong trinh 6.3: Hién thi chit H mau cam trén MT led

Chuong trinh 6.4: hién thi cac s6 ting dan tir 0 — 9 trén ma tran led (ding ngit timer 0
dé quét led), thoi gian tang s6 1a 0.5 gidy (dung timer 1)

Chuong trinh 6.5: Viét chuong trinh hién thi chit T trén ma tran led, chuong trinh cho
phép thay ddi thoi gian quét mau do (dung SW1), thoi gian quét mau xanh (ding
SW2) dé tao hiéu itng TRUE COLOR.
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BAI 07: LCD TC1602A

I. MUC PICH:
Gitp sinh vién tim hiéu LCD va viét chuong trinh giao tiép LCD
II. CHUAN BI THi NGHIEM:

- B0 thi nghiém DHC-uPC8951

- May tinh

- Kiém tra cable truyén

- Xem so d6 mach trén cac module: microcontroller, LCD, ban phim.
SO PO MACH:

LCD1

THIS IS THE LCD

[aH
=
<
2 LINES x 16 CHARACTERS| |-
— 7

2 o o

OHANM O © N~ %) |§ |w (e} Z O
[ajajajayaNaNalal o o O O ] > 1
~| 0| | S S[S 2IS <[ w © ™ Y as

-
=
VCC

R65

R66  4K7

DATA_LCD JP22 CONTROL_LCD
- CONST: contrast, chinh d¢ twong phan (d0 sdng cta hinh anh trén LCD)
- CS: chip selection, tdc dong béng canh xuéng, cho phép chét dir liéu

- RS: register selection, chon thanh ghi 1énh (RS=0) hoac thanh ghi dir li¢u
(RS=1)

- R/W: chan doc/ghi
- D7 —-DO0: data bus, hai huéng

- A, K: anod va cathode cuia dén sang nén ctia LCD
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Tap l1énh LCD:

TAP LENH (MA HEX) Chirc ning
01H Xéa man hinh hién thi
02H Tro vé dau dong
04H Dich con tro sang trai
06H Dich con tré sang phai
05H Dich hién thi sang phai
07H Dich hién thi sang trai
08H Tt con tro, tit hién thi
0AH Tit hién thi, bt con trd
0CH Bat hién thi, tit con trd
0EH Bat hién thi, nhap nhay con trd
0FH Tt hién thi, nhip nhéy con tro
10H Dich vi tri con trd sang trai
14H Dich vi tri con trd sang phai
18H Dich toan bd hién thi sang trai
1CH Dich toan bd hién thi sang phai
80H Pua con tro vé dau dong 1
COH Pua con tro vé dau dong 2
38H Xéc 1ap ché d6 2 dong va do phan giai chit 5x7

III. TIEN TRINH THI NGHIEM

- Nbéi JP7 véi JP22

- Nbi JP8 vé6i JP23

- N&i JP3 véi JP29

Chuong trinh 7.1: Viét chwong trinh hién thi
“K. DIEN-DIEN TU” - dong 1
“PTN TDH-VDK” - dong 2

trén LCD

; P1.0->DO0
; P1.1->Dl1
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; P1.2->D2
; P1.7->D7
; P3.0 - > Enable
; P3.1->RS
; P3.2->RW
;*******************************************************
EN BIT P3.4
RS BIT P3.2
RW BIT P3.3
LAMP BIT P3.5
MAIN:
CLR LAMP ; bat deén background LCD
clr RS :RS low
clr RW :RW low
setb EN ;Enable

mov TMOD,#01h
mov TLO#LOW(-50000)

mov  THO,#HIGH(-50000) ; DELAY 50ms
MOV pl.#38h ; ddt ché do 2 dong
call GHI LENH

call GHI LENH

call Delay

MOV pl,#0ch ; bat hién thi

call GHI LENH
call GHI _LENH
MOV pl,#01h

call GHI LENH
call GHI _LENH
call DONG 01
call DONH 02

;Xoa man hinh

sjmp $
write:

push acc
writel:

mov a,#0

movc a,@a+dptr

cjne a,#2,write data ; asc = 2: két thiic
pop acc

ret

write data:
MOV pl,A
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delay:

DONG 01:

DONG _02:

GHI LENH:

GHI DATA:

call GHI DATA
inc dptr
sjmp writel

b

clr TFO
setb TRO
jnb TFO0,$
clr TRO
ret

b

MOV p1,#080h ; dua con tré vé dau dong 01

call GHI LENH

mov dptr,#DT DONG1
call write

ret

2

MOV pl,#0cOh  ; dua con tré vé dau dong 02

call GHI LENH

mov dptr,#DT_DONG?2
call write

ret

2

clr RS
clr RW
clr EN
nop
setb EN
ret

setb RS
nop
wait:

clr RW
clr EN
nop
setb EN
nop
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; kiedm tra Busy Flag
MOV pl,#0fth ;configure portl to input mode
setb RW
clr RS
clr EN
nop
setb EN
waitl: nop
MOV A,pl
anl a,#80h ; kiém tra bit 7: busy flag
cjne a,#00h,waitl ; choeg
nop
nop
nop
nop
nop
nop
ret
DT DONGI:
db ' K. DIEN-DIEN TU', 02H
DT DONG?2:
db' PTN TDH-VDK ', 02H
end

Chuong trinh 7.2: Viét chuong trinh hién thi NGAY-THANG-NAM trén dong 01 va
GIO-PHUT-GIAY trén dong 02.
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BAI 08: ADC-DAC
L. MUC PICH: o o o
Giup sinh vién tim hiéu thiét bi bién doi tuong tu — s6 va so tuong tu 8 bit:
ADC0804 va ADC0808

II. CHUAN BI THi NGHIEM:

SO

B4 thi nghiém DHC-uPC8951

May tinh
Kiém tra cable truyén

Xem so dd mach trén cac module: microcontroller, LCD, ban phim, module

ADC va DAC.

PO MACH ADC:

\Yele}
o

RS 1K R6 330
vee, I
c2
\Yele)
[100uF/25V
“ JR4558 u7 P16
7 6 8
- M o1 [-12 g
2 15
o R1 9 VREF/2 823 2 ‘;
DO = P s 3 S
vCce CLKIN DB6 1 8 le)
vee lCl g E f 5 VvCC
®| JR4558 1 %LE INTR o
313 . :I:lnF R2
2 = 1 10K
N ADCO0804
-vVcC
R8 JP17
1K 8
2| |3
= b3
c o
e
o—% >
DT 8
KY HIEU NGO VAO/RA CHUC NANG
VREF Ngd vao dién ap chuan,cho phép chinh thang
do.
CLKIN/CLKR Céc ngd vao cho mach dao dong RC

NGO VAO | VIN+

Ngd vao do +

VIN- Ngd vao do -
WR Ngd vao khai dong ADC ( START)
RD Ngo vao diéu khién doc sb liéu.
NGO RA | DB7-DB0 Ngd ra dit lidu s6 8 bit
INTR Ngb ra bao tin hiéu bién doi da san sang (EOC:

end of converter).
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ADC bién d6i dién ap :
Vin=Vin: - Vine

Thanh gia trj s6 8 bit ¢ ngd ra:

A%
N= 5255

REF

Trong do: Vref = Rg*VCC/(Rs5+Rg)

SO bO MACH DAC:
U2 o  DACOBOB 0 _!_013 \L c12
JP18 ﬁ ci4 :Lloa :L

DATA_DAC

u228
JR4558

7

DAC_OUT

- D7-DO: 8 bit s6 ngd vao
- Vreft, Vref-: cac chan dién ap chuin
- Vou=(D7/2 + D6/4 +...+ D0/256)*Vref hodc
Vou = N*¥Vref/255
II. TIEN TRINH THI NGHIEM

1/- ADCO0804:

- N&iJP7 v6i P16
- N&iJP8 vé6i JP17
- N6i JP1 véi JP9
- N&i JP4 v6i JP10
- N&6iJP11 voi JP20
- N&iJP12 véi JP21
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Chuong trinh 8.1: Viét chuong trinh doc gia tri ADC va hién thi trén 6 led 7
doan (led3 — led8): 000doC (chinh bién tré dé nhi¢t do do dugc ding voi nhiét do
phong)

Chuong trinh 8.2: Viét chwong trinh cho phép 1dy mau nhiét d6 (1s mot mau) va
truyén vé PC (té)c do 4800bps,n,8,1) dé khao sat su thay ddi nhiét do trong phong thi
nghiém. Trén giao dién chuong trinh may tinh chon Emulator va click START dé bat
dau (chuong trinh cho phép v€ cac gia tri nhiét do nhan duogc trén dd thi)

2/- DACO0808:

- N6i JP7 v6i JP18
- No&i JP8 v6i JP29
- N&iJP1 v6i JP9
- N&i JP4 vé6i JP10
- N&iJP11 véi JP20
- N&iJP12 véi JP21

Chuong trinh 8.3: Viét chuong trinh cho phép nhap vao mot sé 0 — 255 bang
SW1 (tang 10 don vi) va SW2 (giam 1 don vi), hién thi trén 3 led 6,7,8. Nhian SW3
dé xuat ra ngd vao ADC, quan sat trang thai sang cua led & ngd ra DAC va dung
VOM dé do dién ap.

Chuong trinh 8.4: Viét chuong trinh cho phép nhan mot byte truyén tir PC
(4800,n,8,1) va xuat ra DAC.

Trang 58



