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GIOI THIEU HO VI PIEU KHIEN MCS51

|. TOM TAT PHAN CUNG
Ho MCS51 ¢6 nhiéu loai:
- 8051 c6 4K PROM ngi.
- 8031 khong c6 ROM noi.
- 8751 c0 4K EPROM.
- 8951 c6 4K EEPROM.

Néu ding 8051 hoic 8031 thi phai két hop thém bo
nhé ngoai dé chtra chuong trinh.
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SO DO KHOI 8051/8031

INTO
Timer 1
Timer O ROM
—Port ndi tiép 0K - 8031
L A, 4 K - 8051
s . P Ciac thanh ghi 128 byte 3B a1 5 b
bicu khié at .
icu khién nga e RAM T
CPU <:

Tao dao ddng

-2 .
Bicu khién

CAc port IYO

Port ndi ti€p

Tl
TO

bus
] sl il I
FA | | | | | | ‘
_":”_ RST__ v PO Pl 5 RXD
i B [ PREM Y ALE A .'_ H
ddress/Data
1 . - " Cdc chén chung v&i port P3.
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8051/8031 I‘“)

11 30pF 19
T
12MHz []
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" 30pF
29
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30
D —
31
—d
9
RD 17
WR 16
TL 15 |
TO 14
INTI 13
INTO 12
TXD 11
RXD 10
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XTALI

XTAL2

RST

av!
9

T W™ ™™
b Ul ) W) I

!
W

P0O.7
P0.6
P0O.5
P0.4
PO.3
PO.2
PO.1
P0.0

P1.7
Pl.6
P1.5
P1.4
P1.3
P1.2
PI.1
P1.0

Hinh 3.2 So d6 chan 8051
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32 AD7
33 AD6
34 ADS5S
35 AD4
36 AD3
37 AD2
38 ADI1
39 ADO
8
7
6
5
4
3
2
1

| 28 AlS
27 Al4
26 Al3
25 Al2
24 All
23 Al0
22 A9
21 A8
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SO LUQOC VE CAC CHAN CUA 8051

Port 0 (P0.0 — P0.7): con dugc ky hicu 1a ADO — AD7. C6 2
chirc nang:

- Xuat/Nhap: khi kit vi xt Iy khong st dung bo nhé ngoai.

- Data bus/Address bus (A0 — A7): khi kit vi xtr ly c0 sir dung
bd nhd ngoai.

Port 1 (P1.0 — P1.7): chi c6 chirc ning 1/O dung cho giao tiép
v6i cac thiét bi ngoai.

Port 2 (P2.0 — P2.7): C0 2 chirc ning

- Xuat/Nhap.

- Address bus phan cao.

Port 3 (P3.0 — P3.7):

- Xuat/Nhap.

- Tuy tirng chirc nang dac biét.
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Read VCC Read
latch k pin Z x

|
11
1
{1
|
|
|
|
:
Internal |
pull-up [] ¥ E Port
: pin
D Q Dc I L
Port . :
latch = :
Write -5 * Open drain output for |
to latch Port 0 when operating :
as an I/O pin !
Luuy:
- Port 1,2 va 3 c0 dién tro keo 1én & bén trong.
- Port 0 khong co dién tro keo Ién.
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CAC CHUC NANG DPAC BIET CUA PORT3

Bit
P3.0
P3.1
P3.2
P3.3
P3.4
P3.5
P3.6
P3.7

uuuuuuuu

Tén
RxD
XD
INTO
INT1
T0
T1
WR
RD

ooooooooo

Chtrc nang
ngd thu noi tiép
ngd phat noi tiep
ngo vao interrupt O
ngo vao interrupt 1
ngo vao timer0
ngo vao timerl

tin hi¢u dicéu khién ghi

tin hiéu diéu khién doc
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CAC NGO VAO BO DAO PONG (XTALL va XTAL2)

8051
1 XTAL1
C1 J_ Os’(I:;{;I;tor O X TALL
[]12MHz
1 .
. XTAL2 XTAL2
| | |
C2
Dao dpng trén chip St dung nguon xung

nhip tir bén ngoai

B6 dao dong bén trong 8051 s¢€ tao ra tan sd fosc béng véi tan so dao dong
cua thach anh.
Péi voi 8051/8031: f.. = 12MHz.

8951: f . = 24MHz.

Tu C1, C2 =27 + 33PF.
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CHU KY MAY (Machine Cycle-MC)

A

S1

P1|P2

S2

P1|P2

One machine cycle

S3

P1|P2

Y

S4

P1|P2

S5

P1|P2

S6

PI‘PZ

NN 5 [ [ [

- Mot chu ky may ctia 8051 gom c0 6 trang thai. Moi trang thai chiém 2 chu ky
ctua b dao dong

[
[
|
| :
. On-chip . _
Crystal m— : oscillator — + 12 ._f fCLK - fCrystaI / 12
1:Crystal i LK =>MC=12/ 1:Crystal
[
Xtal 12 MHz > MC'=1 ps
Xtal 6 MHz > MC =7 us
2> MC= 2us
Xtal 24 MHz > MC =? ps Bai giang mon Vi xit Iy 8
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ALE (Address latch enable)

- Puogc dung dé chot tin hiéu dia chi.

- Xung ALE c0 toc do bang 1/6 xung nhip trén chip. O
1/2 chu ky dau Port0 s& 1a byte thap cua bus dia chi va
ntra chu ky sau portO la duong data.

- Thong thuong ALE dugc noi dén ngd cho phép chot
cta IC chot (74373, 74374, 74573,74574,..)
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Data
bus
PO.O —|~——D0 Q0 ———
PO.7 D7 Q7
G
ALE
— 90C
8051 74573

G=1=0Q0+Q7=D0-=D7
G = 0 = chét tin hiéu.
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PSEN (Program Store Enable)

Data bus Add bus Data bus
POO —|~—D0 Q0 —|—1A0 DO |—
PO.7 —— ~——D7 Q7 N 1Aa7 D7 |
ALE G
EA pb— —a 0OC

74573 | ag
P2.0
Al5
P2.7
o a OE
PSEN CS
8051 T ROM

Giao tiép giiva 8051 vdi bé nhé chwong trinh ngodi.
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EA (External Access)

La ngd nhap dé lua chon truy xuat bo nhd chuong
trinh trong hay ngoai.

EA =0 : dung bd nhd chuong trinh ngoai.
EA = 1. dung by nh¢ chuong trinh trong.

Luu y: Mot hé thong c6 thé st dung ROM trong va
ROM ngoai nhung chuong trinh chi chira mot trong
hai1 no1.
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RST (Reset)

Khi tin hiéu ndy duoc dua 18n mutc cao (it nhat trong 2 chu ky
may), cac thanh ghi bén trong 8051 duoc tai nhitng gia tri thich
hop dé khoi dong lai hé thong.

Reset
>
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Cdc dic tinh chii yéu ciia 8051

Co0 128 byte RAM noi.
- C6 4K ROM ndi hoic OK (d6i vaoi 8031).

- C6 kha nang quan 1y 64K bd nhd chuong trinh va
64K b0 nh¢ dir licu.

- CO 2 b0 timer.
- C6 kha nang thu/phat noi tiép.

- C6 kha nang interrupt.

Bai giang mon Vi xur ly 14
CuuDuongThanCong.com GV: Lé Thl Kim Anh https:/fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

I1. CAU TRUC RAM NOI

Byte
address

Vung
RAM

dinh |

vi bit

Vung bank
thanh ghi

Byte
address

7F

30
2F
2E
2D
2C
2B
2A
29
28
27
26
25
24
23
22
21
20
1F
18
17
10
OF
08
O7
00

Bit address

Vung RAM
da dung

7F

7E

7D

7C

7B

TA

79

78

77

76

75

74

73

72

71

70

6F

6E

6D

6C

6B

6A

69

68

67

66

65

64

63

62

61

60

SF

SE

5D

5C

5B

S5A

59

58

57

56

55

54

53

52

51

50

4F

4E

4D

4C

4B

4A

49

48

47

46

45

41

43

42

41

40

3E

3E

3D

3C

3B

3A

39

38

37

36

35

34

33

32

31

36

2F

2E

2D

2C

2B

2A

29

28

27

26

25

24

23

22

21

20

1F

1E

1D

1C

iB

1A

19

18

17

16

15

14

13

12

11

10

OF

OE

oD

oC

oB

OCA

08

07

06

05

04

03

02

01

Bank 3

Bank 2

Bank 1

Default register
bank for RO-R7

CuuDuongThanCong.com

RAM

FF
FO

EO

DO

B8

BO

A8

AQO

99
98

S0

8D
8C
8B
8A
89
88
87

83
82
81
30

Bit address

F7 |[F6|F5[F4|F3|F2[F1[ Fo

E7|E6|ES|E4|E3|E2|E1| EC

D7|D6|Ds|D4|D3]D2] - Do

- | -] - |IBC/|BB|BA|BS|{B8

B7|Bs|B5|B4|B3|B2[B1[BO

AF| - | - [AC|AB[AA]JAS]AS

AT[AGlAS[AA]AZ[AZ[AI[AO

not bit addressable

OF [OE[OD[9C|9B[9A] 99] 98

97[96]95[94]93[92]91] 90

not bit addressable

not bit addressable

not bit addressable

not bit addressable

not bit addressable

8F | SBE[S8D|8C|[8B|8A| 89| 88

not bit addressable

not bit addressable

not bit addressable

not bit addressable

87| 86| 85| 84] 83[ 82| 81} 80

ACC

PSW

1P

P3

IE

P2

SBUF
SCON

P1

TH1
THO
TL1
TLO
TMOD
TCON
PCON

DPH
DPL
SP
PO

Cac theritryiirtlitfc nang dac biét
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Cac thanh ghi chirc nang dac biét

a.Thanh ghi tich lily (Accomulator — AcC)
Thanh ghi A duogc tham gia 1 trong 2 toan hang ctua phép toan +
va 1a noi chira két qua.
Vi du: ADD A, #2
A—A+2
b.Thanh ghi B
Puoc dung kem vai thanh ghi A trong phép toan nhan va chia.

c. Thanh ghi tir trang thai chwong trinh PSW (Program Status
Word)

D7 D6 D5 D4 D3 D2 D1 DO
CY AC FO RS1 RSO OV - P

Bai giang mon Vi xur ly 16
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e Co nho CY (Carry Flag)
CO chirc nang la nhé. Co C sé duoc set (xac lap la 1 sau khi thuc
hién phep toan cong cO xay ra nhd hoac phép trir cO xay ra muon
d6i véi s6 khong dau).
e Co nhé phu AC (Auxiliary Carry Flag)
Khi cong cac so BCD, ¢ nhd phu dugc set néu két qua cua 4 bit
thap cO gia tri trong khoang 0AH -+-0FH.
Néu céc gid tri cong 1a s6 BCD thi sau 1énh cong can c6 1énh DA A
(Decimal Adjust Accomulator - hiéu chinh thap phan thanh ghi
tich liiy) dé mang két qua 16n hon 9 trd vé tam tir 0 +9.

- Co FO
La mot bit co da dung danh cho tng dung cua ngudi st dung.
e CAac bit chon bank thanh ghi RS0, RS1
La 2 bit dung dé lva chon bank thanh ghi
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- Bit co’ tran OV
Co OV s€ duogc set sau khi thuc hién cac phép toan d6i vai s6 ¢o
dau ma xay ra tran (qua tam).

- S6 n bit khong dau co tam : 0 + 2" — 1.

- SO n bit ¢6 dau ¢6 tam: - (2M1) + 2011,

- Néu co OV = 0 = két qua ding.

-Néu co OV =1 = két qua sai = phai thuc hién lai
phép toan véi so bit cao hon.
- Co P (Parity)
La phuong phap kiém tra chan 1& dé phat hién sai (don boi). Co
2 phuong phap kiém tra parity la chan (even) hoic 1¢é (odd).
P6i v6i 8051 co P duoc tu dong tao ra theo phuong phéap chan
tuy theo nd1 dung cua thanh ghi A.

Bai giang mon Vi xur ly 18
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d.Thanh ghi SP (Stack Pointer)

Stack: la vung nhé chira data theo phuong phap LIFO (Last in
First out).

- Thanh ghi SP (8bit) la con tré cua vung stack.

- Céc 1¢nh lién quan dén SP bao gom 1énh cat dir liéu vao stack
va 1énh lay dir li€u ra khoi stack.

- Vige cat dir ligu vao stack lam tang SP truoc khi ghi dir ligu
va viéc lay dir liéu ra khoi stack sé giam SP.

- P6i véi 8051, khi khoi dong mic nhién gia tri caa SP 1a 07H.
- Vgng stack mdc dinh 13 s& nam tir dia chi 08H tré 1én. Néu
muon Stack nam tai vung nhé khac thi phai nap lai gia tri méi
cho SP.
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e.Thanh ghi DPTR (Data Pointer Register)
La thanh ghi 16 bit gom 2 thanh ghi 8 bit 12 DPH va DPL.

Nhiém vu cua thanh ghi nay la chira dia chi 16 bit khi truy
xuat bo nhé ngoai.

f. Cac thanh ghi port

Cac port ctia 8051 bao gom:

- Port 0: ¢ dia chi 80H.

- Port 1: ¢ dia chi 90H.

- Port 2: 6 dia chi AOH.

- Port 3: ¢ dia chi BOH.

TAt ca cac port déu duoc dia chi hoa tirng bit.
g. Cac thanh ghi Timer, Serial va interrupt

S& dugc trinh bay k¥ ¢ cac phan co lién quan.
h. Thanh ghi PCON (Power Control Register)
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I11. GIAO TIEP VOI BO NHO NGOAI

1. By nho chwong trinh (code memory): thwong la ROM, thdng qua #in

hiéu PSEN.

Data bus

PO.0

PO.7
ALE

EA

P2.0

P2.7

PSEN

]

Add bus
DO QO
D7 Q7 |
G
oC
74573

8051

Data bus
A0 DO +—
A7 D7 |
A8
- Al5
OE
CS

ROM

Giao tiép giiva 8051 vdi bé nhé chwong trinh ngodi.

CuubDuongThanCong.com
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Data bus Add bus
P0.0 DO QO A0 DO
D7 7 y
R0.7 G ° A7 D7
ALE
ea p— L 1OC A8
P2.0 74573 N
P2.4 Al2
N o OF
PSEN CS
ROM 2764 1
Add
P2.5 N Nbus | A0 DO |
P2.6 A o
: B Y, PN . |
P2.7 C(MSB) Y, P— Al D7
Ys b A8
vee 61 Ya | g
—G2A ¥5 N N [ A12
T 9GBS | N OE
— : N d s
74138
8051 Bai giang mon Vi xt ly ROM 2764 2
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2. By nho dir liéu ngoai . thwong la RAM, thong qua 2 #in hi¢u RD, WR.

Data Add I%ata
bus bus us
PO.0 po Q[ ——|—fa0 Dol
PO.7
0 A D7 Q7 ———Mh— e
G A7 D7
ALE 1 oc
P2.0 74573 \ _Ag
P2.4 N | A12
RD b o RD (OE)
WR P 3 WR
PSEN P—— NC — CS
8051 RAM
Bai giang mon Vi xur ly 6264 23
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3. H¢ vi xi# Iy c0 siz dung nhiéu ROM va RAM ngoai
- Data bus (DO +D7): lay tir port0 (PO +P7).

- Add bus thap (A0 +A7) : lay tir ngd ra ctia IC chot.

- Add bus cao (A8 +A15): lay tur port2 (P2.0 +P2.7).

- Tin hiéu PSEN diéu khién ROM.

- Tin hiéu RD, WR diéu khién RAM.

- C4c tin hiéu tir mach giai ma dia chi dua dén chan chon chip
(CS) cua cac ROM va RAM.
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