3 Thi€t ké& — ng dung

3.1 Giao ti€p véi PPI8255

eaa [ V 10 P4

3.1.1 Gidi thiéu PPI8255 . "B

- PPI: programmable peripheral interface — giao ti€p = v [
ngoai vi lap trinh dugc. :: E : N El] :jw

- Dung 8255 d€ md rong I/O. Tung port ¢6 th€ duge .. oo
1ap trinh 12 input hay output mot cdch linh hoat biing si[]s a[Je
phin mém (so sdnh véi viéc thi€t k&€ /O port dang ~ “[}° [

7418244 vi 74LS373 & chuong 1 — input hay . |” 82C66A  “[I"

output dudc thi€t k€ “ctng”, c6 dinh). pcsE v 2 g :
- Cacchan: rea [ 1a 28 [ ] og
D0+D7: bus dit liéu 2 chiéu. el e e
PAO+PAT7: port A. D;E :: : g :::
PBO-+PB7: port B. ves [ v 24 [ bae
PCO+PC7: port C. vao[ e 2] eas
/RD: Read. (N&i véi /RD (P3.7) cia 8051.) e " ;‘I .

/WR: Write. (N&i v6i /WR ctia 8051.)
RESET: khdéi dong lai 8255. (Thudng dugc ndi véi mach reset cia 8051 hoic GND.
/CS: chon chip.)

A0, Al: dia chi port. (N&i v6i bus dia chi.)

/CS Al A0 Mb ta
0 0 0 | Port A
0 0 1 Port B
0 1 0 Port C
0 1 1 | Tir diéu khién (control word)
1 X X 8255 khdéng dugc chon
- Thanh ghi diéu khién:
0 HoatddngI/O (D7 =1)
1 D6 D5 D4 D3 D2 D1 DO
| PA PCy Mode PB PC,
Mode O:output  O:output :0:mode O  0:output  O: output
00: mode 0 1: input l:input  1:mode 1  1:input 1: input
01: mode 1
1X: mode 2 _ D
—~— ~—
Nhém A Nhém B



Ghi chu: PCy = PC7+PC4, PCL = PC3+PC0.
0 Hoat dong BSR — Bit set/reset (D7 = 0):

0 X X X D3 D2 D1 DO
~ ~ ~ Bit
Chon bit & port C set/reset
0: reset
1: set

- Hoat ddong I/O co ban c6 3 mode:
0 Mode 0: I/O don gian.
0 Mode 1: I/O c6 bit tay.
0 Mode 2: bus 2 chiéu.

i - ADDRESS BUS 1
| |
{ CONTROL BUS
1 |
v DATA BUS )
A, W 0, 0, e
2
B2CESA =
MODED —=] g ._‘f_, A
(1] 4]l 4] Bl
Jho Jlo ToB
PR, PR, [ P, P, Pa PR,
[ 4
MODE1 —=] B — a T

Lo [ ] e

PPl  CONTROL COMTROL  Pa P
1 Ay
O 10 OR 1D T

<
HCIBEE—'I-T B e AT

T T 1] e

- I —— .
Fir P "o CONTROL FhrTh

3.1.2 Thi€t k& - Giao ti€p



Thiét ké'1

|oo\|mm4>wr\na |oo\|mm4>wr\na |oo\|mm4>wr\na |

u1 U3 s
0—3 Pro Po.0/ADO o220 93 1o Qo [2—42 D934 1 bo PAO |2
C—5{ PLL PO.LADL (57— 55— D1 I 555> DL PAL
O— P12 PO.2/AD2 5555 555 D2 Q2 %5 5531 D2 PA2
C—z P13 PO.3/AD3 [—5e—5y 515 D3 Q3 A 5+ 30| D3 PA3 5
C—p PL4 PO.4/AD4 (52 —pe Be 11 D4 Q4 e 5 —59-| D4 PA4 |39
O—= P15 PO.5/ADS 5358 5217 D5 Q5 G 5255 D5 PAS 55
O—4 PL6 PO.6/AD6 [~5>—57 5715 D6 Q6 Y 5757 D6 PAG |37
O0—= P17 P0.7/AD7 D7 Q7 D7 PA7
0 — |30 1 1 8
O—7 P3ORXD  ALE/PROG =5 G oc p=— PBO g
0—35 P3.1/IXD P2.0/A8 = PB1
2 IXD_ A9 741373 = AO 9 0
O3 P3.2/INTQ P2.1/A9 A0 - N 5 A0 PB2
D33 P33/INTL P2.2IA10 55411 AL PB3
D5 P3.4/TO P2.3IALL 5475 6| — PB4
D5 P35/TL_ P2.AIAL2 [5a—2T5 cs PBS5 [-5
> P3.6WR P2.5/AL3 5215 PB6 55
P3.7/RD P2.6/AL4 [S5g—aTe PB7
2 P2.7/A15 2 5 p
0—=2 PSEN 19 U [ | ReseT PCO 2
31 | — XTALL o A3 1 15 = PCL 6
00— EAvPP A A Yo P T 5| — PC2 |3
9 18 A5 3B Y1 Pz 36 | BD- PC3 13
O—= RsT XTAL2 |22 c v2 pi—— WR PC4 |15
v3 pre— PC5
AT89C51 . ¥a b pee [ L
+5VO— GL Y5 Py PC7
=9 G2A v6 p—01 S
G2B y7 pt—10o
7415138
. ” .
bia chi 8255 (base addr.): 4000h (16 bit)
PA (base + 00h): 4000h
PB (base + 01h): 4001h
PC (base + 02h): 4002h
Control word (base + 03h): 4003h
'/\’ /\,
Thiét ke 2
u1 U3 U6
o—3i p1o Po.0/ADO 20 203 1o o 2231 po PAO |2
C—5{ P11 PO.UADL 5755 55— D1 Q%5 5532 D1 PAL
O— - P12 PO.2IAD2 36— 5s—& D2 Q2 %3 555 D2 PA2
O—5 P13 P0.3/AD3 35 D4 13| D3 Q3 15 A4 D4 30| D3 PA3 45
C—2 P14 PO.4/AD4 53— Se—1p D4 Q4 ez Se—50| D4 PA4 35
C—{ PL5 PO.5/ADS [~53—5a 5e—17] D5 Q5 [Fa—as Se—58] D5 PAS 35
C—5 P16 PO.6/AD6 5> 5515 D6 Q6 Hg—7 55 D6 PAG 57
0—2 p17 P0.7/AD7 D7 Q7 D7 PA7
029 p3oRxD  ALEPROG | oo s oc pt PBO [He
O—35 P3.1/IXD P2.0/A8 |55 4 PB1
021 p32/NTO P29 2211 TALS3T3 - ﬁg 21 no PB2 |22
T3 P3.3INTI P2.2/A10 (55— AL PB3 55
D= P3.4/TO P2.3IA1L [5a—1 6l — PB4 55
T P2.4/AL2 [—5e—01 cs PB5 5y
> P3.6/WR P2.5/A13 52— PB6 5
P3.7/RD P2.6/AL4 (55— PB7
2 P2.7/A15 M= 5 4
0—=2 PSEN 10 U [ ReseT PCO |1e
a1 | — XTALL =2 A5 1 15 — PCL 2
O0—22 EAvPP e A Yo P - s PC2 (7
9 18 A7 3B Y1 P 36 | B Pcs
O—= RsT XTAL2 -1 c Y2 pi—— WR pC4
v3 P3O PC5
ATBICS1 6 va pi o PC6 5
+5VO—4 Gl Y5 OQ—D PC7
=J G2A 6 p—0 T
G2B y7 pt—=0
7415138

Dia chi 8255 (base addr.): 40h (8 bit)
PA (base + 00h): 40h

PB (base + 01h): 41h

PC (base + 02h): 42h

Control word (base + 03h): 43h

|oo\1mmpw|\>»—l |oo\|o3mpw|\>»—l |oo\|o3m4>w|\>»—l |




VD1: Khdi ddng 8255:
PA xuit, PB xuit, PC xudt — T diéu khién: 80h
PA xuit, PB nhip, PC xuit — Tur diéu khién: 82h
PA xuat, PB nhip, PC nhiap — Tir diéu khién: 8Bh

VD2: Vi€t chuong trinh.
- Khéi dong 8255: PA xuat, PB nhap, PC nhap.
- Lién tuc doc dir li¢u tir Port 1 ctia 8951, xuat dit liéu d6 ra 8255.

Chuong trinh cho sd d6 ‘Thiét k& 1°:

ORG
MOV
MOV
MOVX
MoV
AGAIN: MOV
MOV
MOVX
SIMP

Chuong trinh cho so dd ‘Thiét k& 2’

ORG
MOV
MOV
MOVX
MOV
AGAIN: MoV
MOV
MOVX
SIMP

0
DPTR,#4003h
A, #8Bh
@DPTR, A
P1, #OFFh
DPTR,#4000h
A, P1
@DPTR,A
AGAIN

0]

RO,#43h
A, #8Bh
@RO, A
P1, #OFFh
RO, #40h
A, P1
@RO,A
AGAIN

; tu+” ddie”"u khie™?n
; PA: output, PB: input, PC:

; P1 (8951): input
; Port A

; tut” ddie™u khien?n
; PA: output, PB: input, PC:

; P1 (8951): input
; Port A

input

input



3.2 Giao ti€p v6i LED 7 doan

Poan: p g f e d c b a

N S S S R N N N
Bt D7 D6 D5 D4 D3 D2 DI po |||

Hién thi Anod chung Cathode chung
0 COh 3Fh
1 FOh 06h
2 Adh 5Bh
3 BOh 4Fh
4 99h 66h
5 92h 6Dh
6 82h 7Dh
7 F8h 07h
8 80h 7Fh
9 98h 67h
A 88h 77h
B C6h 3%h
C 86h 79h
D 8Eh 71h
E 82h 70h
F 8%h 76h
. 7Fh 80h

[tring] FFh 00h




Quét LED

UL R4 _470x8 LED3

0321 P0.0/AD0  P2.0/AS |55 z e N P

D5 PO.UADL  P2.VA9 (55 3 N el |

D55 PO2/AD2  P2.2IA10 5o 2 A1 ™

D2 PO.3/AD3  P2.3/ALL (52 : — e A— ol |

C—o—| PO.4/ADA  P2.4/AL2 [52 . L F—1E =

T3 POS/ADS  P25/A13 [5o 2 AT 0 F

C—>| PO.6/ADE  P2.6/A14 [5g 5 s A5G

o PO.7/AD7  P2.7IAL5 p 22

O—3{Pl0  P3ORXD A2

O—5{ P11 P3.UTXD (15

O—p P12 P3.2/INTO |3

O—a{ P13 P3.3/INTL [0

0—2 P14 P3.4/TO |

D—? P15 P3.5/T1 g | R3 Agolls R2 Aégls R1 Ag’;S
O—a P16 P36WR o0

[—— P17 P3.7/RD | 10K 10K 10K
[ 13 XTAL1 PSEN -2 otV
Do XTAL2 20

O RST  ALE/PROG [

3L Eavep

AT89C51

VD: Hién thi ‘123’ 1én LED 7 doan.
a,b,c,d,e,f,g -> Port 2

ta("t tan"t ca? ca"c LED
xua™*"t ra P2 ma~ cu?a "3*
ba™.t LED1

delay

ta("t LED1

xua™*"t ra P2 ma~ cu?a "2°
ban™.t LED2

delay

ta("t LED2

xua™*"t ra P2 ma~ cu?a "1°
ban™.t LED3

delay

ta("t LED3

VD: P&m xung & ngd vao TO (P3.4) — hién thi tri &€m 1én LED 7 doan

; P3.0 -> LED1
; P3.1 -> LED2
; P3.1 -> LED3
ORG OH
MoV P3,#0FFh
BEGIN: MOV P2,#0B0Oh
CLR P3.0
ACALL  DELAY
SETB P3.0
MoV P2,#0A4h
CLR P3.1
ACALL  DELAY
SETB P3.1
MoV P2,#0F9hn
CLR P3.2
ACALL  DELAY
SETB P3.2
SIMP BEGIN
DELAY: MOV R1,#10
MoV RO, #0FFh
LOOP: DJINZ RO, LOOP
DJINZ R1,LOO0P
RET
END
Que"t LED
a,b,c,d,e,f,g -> Port 2
P3.0 -> LED1
P3.1 -> LED2
P3.2 -> LED3

P3.4(T0) -> Button
40h: ha™ng do+n vi.
41h: ha™ng chu.c
42h: ha ng tra(m
ORG
MOV

OH

DPTR,#LED7SEG

; DPTR tro? dde”™"n ba?ng ma~ LED



MOV TMOD, #06h ; counter O, mode 2

MoV THO,#0

SETB P3.0 ; ta("t tan"t ca? ca“c LED

SETB P3.1

SETB P3.2

SETB P3.4 ; P3.4: input

SETB TRO ; cho phe"p counter O cha.y
BEGIN: MoV A,TLO

LCALL BIN2BCD
; tra ba?ng, ddo”™?i BCD -> LED 7 ddoa.n

MoV A,40h
MOVC A,@A+DPTR
MoV 40h,A
MoV A,41h
MovC A,@A+DPTR
MoV 41h,A
MoV A,42h
MOVC A,@A+DPTR
MoV 42h,A
LCALL DISPLAY
SIMP BEGIN
DISPLAY:
MoV P2,40H ; LED1
CLR P3.0 ; ban~.t LED1 sa"ng
ACALL DELAY ; delay
SETB P3.0 ; ta("t LED1
MoV P2,41H ; LED2
CLR P3.1 ; ba~.t LED2 sa“"ng
ACALL DELAY ; delay
SETB P3.1 ; ta("t LED2
MoV P2,42H ; LED 3
CLR P3.2 ; ba~.t LED3 sa“"ng
ACALL DELAY ; delay
SETB P3.2 ; ta("t LED3
RET
BIN2BCD:
MoV B,#10 ; B=10
DIV AB ; chia cho 10
MOV 40h,B ; lTu+u digit than"p
MoV B,#10 ;
DIV AB ; chia cho 10
MoV 41h,B ; lu+u digit tien"p theo va o 41h
MoV 42h,A ; Tu+u digit cuo™™i va o 42h
RET
; su+?a cho SV
DELAY: PUSH 7
PUSH 6
MOV R7,#10
LP2: MoV R6,#0FFh
LP1: DJINZ R6,LP1
DJINZ R7,LP2
POP 6
POP 7
RET
LED7SEG:
DB OCOH, OF9H,0A4H,0BOH,99H,92H,82H,0F8H, 80H, 98H
DB 88H,0C6H, 86H, 8EH, 82H, 89H
END



Thiét ké& 3 port xuit ra LED

7402

. R .
bia chi (8-bit): LEDI1: AOh
LED2: COh
LED3: EOh
VD: Xuatra LED 7 doan ‘123’
ORG 0
MOV RO, #0AOh ; LED1
MOVX @RO,#0BO0Oh
MOV RO, #0COh ; LED2
MOVX @RO,#0A4h
MOV RO, #0EOh ; LED3
MOVX @RO,#0F9h
SIMP $
+5V
0
LED3 LED2 LED1
T L N
-9 Al -9 Al - Al
<ono0oouwwda <ooOoowuw Oa <ononouwuwda
[« (= o
N O <t N | Of | )| N O <t N — O i D) N O] <t | | Of |
O IO < O N | O O < M N — O O IO <t M N | O
A | | | —| O i | A | | — — O) | | | | | —| O
R4 R5 R6
470x8 470x8 470x8
— O OO <t L) ©f I~| 0o i ON| o) <t L) O] N 0O — O\ O <t WO ©| I~| oo
A 0| ©Of O — N 0| O O i ] | ©Of O —
AN | O O i | | —i| — | O O | — — i AN | O O | | | —f —
OHANOIWON () SHNOIWON (O OANMIWON ()
le2s2e2e s 1e2e20] le2s 2o 2o 2o 2520 [e2e2e3e s o252
U2 74LS373 U3 74LS373 U4 74LS373
odanmswon~ O R odaNmswon~ O ol odanmswonr~ O
[ayalalalayaNalal (@) [ayaalayaNaNala] O [ayajaliayayaNala) O
1 1 j i 1 1
| | i <t | | |
U1 us
D% P2.0/A8  P0.0/ADO gg Bg Bg i DO QO f-, ﬁg ddol
055 P2UA9  PO.L/ADL 55— 557Dl Qlfa 5 A ol
D571 P2.2/A10  PO.2/AD2 363 b5 s1D2 Q2[g e
O—5z-{ P2.3/A11 P0.3/AD3 D3 Q3 SRR
25 35 D4 D413 2___Ad S>X>>>>
E—56 | P24/A12  PO.4/ADA =555 D5 14 | D4 Q415 A5 U5 74LS138
[—%>- P2.5/A13 P0.5/AD5 D5 Q5 <m
27 33_D6 D6 17 6____Ab aa 8
C—5g| P2.6/AL4  PO.6/AD6 35— D7 1806 Q6 [Tg A <m0 000
—=°+ P2.7/A15 PO0.7/AD7 D7 Q7
— (o Nop/ e
02 ps.oRxD ALEFROG |2 e ocpt—
C—35 P3.1/IXD 1 — A5
O—=={ P3.2/INTO P1.0 F>—0O - L
D—ﬁ P3.3/INTL P11 —|:|§ 74LS373 2? V=
DT P3.4/TO P1.2 4—E|
D75 P3.5/TL PL3 [g—D
S P3.6/WR PL4 [—D
0—=" P3.7/RD PL5 [—0
29 PL6 [g—L
—=- PSEN P17 0
0—2 rsT XTALL o
a1 | — XTAL2 —=—=—1
O—22{ EAvPP
AT89C51



3.3 Giao ti€p v6i ban phim hex

U1l

~N|O|OBIWIN|[F O

OO0 000

L

L

P2.0/A8

P2.1/A9

P2.2/1A10
P2.3/A11
P2.4/A12
P2.5/A13
P2.6/A14
P2.7/1A15

P3.0/RXD
P3.1/TXD
P3.2/INTO
P3.3/INT1
P3.4/TO
P3.5/T1
P3.6/WR
P3.7/RD

PSEN

ALE/PROG

P0.0/ADO
P0.1/AD1
P0.2/AD2
P0.3/AD3
P0.4/AD4
P0.5/AD5
P0.6/AD6
P0.7/AD7

P1.0
P11
P1.2
P13
P1.4
P15
P1.6
P17

XTALL
XTAL2
RST

EAIVPP

AT89C51

LOOP:

READKB:
SCAN:

CONT:

ROW_0:

LCALL
MOV
MovC
MOV
MOVX
SIMP

PUSH
MoV
MOV
MOV
MOV
JNB
JNB
JNB
JNB
RL
INC
CINE
SIMP
MOV

rows

2 3
6 7
A B
E F

Ba™n phi"m hex no™"i1 va'o Pl
Chuo+ng tri nh hie”™?n thi. phi*m nha™"n ra LED 7 ddoa.n
P1.0-P1.3: columns
P1.4-P1.7:
DDi.a chi? LED: AOOOh

READKB
DPTR,#T7SEG
A,@A+DPTR
DPTR,#0AO0O0OH
@DPTR, A

LOOP

;
A,#11111110B
R7,#0

P1,A

A,P1
ACC.4,ROW_O
ACC.5,ROW_1
ACC.6,ROW_2
ACC.7,ROW_3
A

R7
R7,#4,CONT
SCAN

A,R7

; tri.

; R7 = 1
; no™"i1 col
; ddo.c row
; xe"t xem row na o0?

; chua”™?n bi.
; coM.t tienN"p theo

tra? ve" : A = 0-15

; AOOOh: ddi.a chi? LED 1

; col_ 0 -> GND

i -> GND

no™"i1 GND

o — N ™
o} o} o} o

{%—g 18} ) ) @)

3o SWo swi Sw2 sws

35 g ROW O [o e _D?)—o _D_O—1 _D_O—‘

> o o o o

3 -

32 o

o swa SW5 Swe sw7

1 ROW 1

g ro O— l—o o—¢ l—o o4 |—0 O—¢

4

4 sws Swo SW10 swil

6 ROW 2 o | 3754 5o 5 o

g 0 s 0 o

19 swi2 Swi13 Sw14 Sw1s

18 | ROW 3 [y [ N Ry
o0 0 O— 0 O— 0 O— o o—
20

3t

1a»™n luo+.t no™"i GND 4 co”.t

; quay la.i que"t tu+” cor.t O
; Row=0, Col=R7



ADD

SIMP

ROW_1: MOV
ADD

SIMP

ROW_2: MOV
ADD

SIMP

ROW_3: MOV
ADD
EXIT: POP
RET

T7SEG: DB
DB
END

3.4 Giao ti€p véi ADC0804

Ul

A,#0
EXIT
A,R7
A,#4
EXIT
A,R7
A,#8
EXIT
A,R7
A,#12

=0+ RY

; Row=1, Col=R7

; A=

4 + R7

; Row=2, Col=R7

; A=

8 + R7

; Row=3, Col=R7

;A

= 12 + RY

40H,79H,24H,30H,19H,12H,02H,78H,00H, 10H,
O8H,03H,46H,21H,04H,0EH

|:|i P0.0/ADO
[—55— P0.1/AD1
[—5— P0.2/AD2
O—=z— P0.3/AD3
5, P0.4/AD4
[—33— P0.5/AD5
[—35— P0.6/AD6
[O—=— P0.7/AD7

P1.0
P1.1
P1.2
P1.3
P1.4
P15
P1.6
P1.7

DT P2.0/A8 P3.0/RXD

DT P2.1/A9 P3.1/TXD
DT P2.2/A10 P3.2/INTO

DT P2.3/A11 P3.3/INT1
DT P2.4/A12 P3.4/TO

DT P2.5/A13 P3.5/T1
DT P2.6/A14  P3.6/WR.

[——— P2.7/A15 P3.7/RD

O—a— XTALL
O——F5 XTAL2

O—— RST ALE/PROG

—=>>~ EA/VPP

PSEN

AT89C51

_|—<:| Analog Input

+5V

=)

u2
1 18 | beo +IN
2 17
DB1 AN
3 16
7 15 DB2
: T DB3 VREF/2
5 13| DB4
DB5 CLKR<
7 12
5 151 DB6
DB7 CLKIN ¢
0o EOC 5 |—
1___START 3 | INIR BD
> WR cs
3 o ADCO0804
0
: O
2O
>
YA
29
30

=3 17

ADCO0804 13 bd chuyén ddi tuong tu sang sd 8 bit.
Xét s6 dd nhu hinh:
- Pién trd 10K va tu 150pF ndi v6i dau vao CLKR va CLKIN nhu hinh — bo
phat xung nhip bén trong tao tan sd hoat dong 1a 640KHz.
- Mot 1an bi€n d6i dudc bit diu biing mot xung START (tich cyc mifc thip) ngin
han & ngd vao /WR. Sau thdi gian bi€n d6i khodng 100us, ngd ra /INTR chuyén
sang LOW bdo hiéu 14 két thiic qud trinh bi€n d6i (EOC — End of Conversion)

VD: Boc AD tu port 1, luu vao 6 nhé 40h va xuit ra Port 2

;P1 <- DO-D7

;P3.0 <~ /INTR

;P3.1 -> /WR
;P1 <- DO-D7

;P3.0 <- /INTR

;P3.1 -> /WR
ORG
MOV
SETB
LOOP: CLR
SETB

0

P1,#O0FFH

P3.0
P3.1
P3.1

;P1:
;P3.0:
;pha®t xung START

10

input

input




JB
MoV
MOV
MOV
SIMP

P3.0,% ;cho+™ bie™"n ddo”?i1 xong

A,P1 ;ddo.c data va'o A
40h,A ;lu+u va o o™ nho+" 40h
P2,A sxua™t"t ra P2

LOOP

3.5 Giao ti€p v6i man hinh LCD

+5V
u2 o
U1l
21 1 7 3
551 P2.0/A8 P10 5 g Do >
O35 P2.1/A9 P11 5 g D1
O3, P2.2/A10 P12 [ 10| D2
55 P2.3/A11 P13 5 11 D3
55| P2.4/A12 R 15 D4 iy
57 P2.5/A13 P15 = 73] D5
CH5g| P2.6/A14 P16 g 14| D6
=" P2.7/A15 P17 D7 R1
39 10 4
CH3g| PO.O/ADO  P3.0/RXD [—77 5 RS_ 2 10K
57| P0.1/AD1 P3.1UIXD [75 5| RIW Contrast
O35 PO.2/AD2  P3.2/INTO 3 EN
O35 PO.3/AD3  P3.3/INTL (7,1 )
O, P0.4/AD4 P3.4/TO [~z o H
CH33| PO.5/AD5 P3.5/T1 [T )
L35 P0.6/AD6 P3.6/WR 7 o —
[—== P0.7/AD7 P3.7/RD —I -
o—22 PSEn XTALL —Dig =
30 XTAL2 Q—D
[—=— ALE/PROG RST (—O
Eavep B0
AT89C51
RS R/W D7 D6 D5 D4 D3 D2 DI DO Lénh Dién gidi
0 0 0 0 0 0 0 0 1 Clear display
0 0 0 0 0 0 0 0 1 - Return Cursor and LCD to
Home Position
0 0 0 0 0 0 0 1 ID S SetCursor Move Direction  ID: increment the cursor after each
byte written to display is set.
S: shift the display when each byte
is written to display
0 0 0 0 0 0 1 D C B Enable Display/Cursor D: display on(1)/ off(0)
C: cursor on(1) / off(0)
B: cursor blink on(1)/ off(0)
0 0 0 0 0 1 SC RL - - Move Cursor / Shift Display ~ SC: display shift on(1)/ off(0)
RL: direction shift righ(1)/ left(0)
0 0 0 0 1 DL N F - - Set Interface Length DL.: set data length 8(1)/ 4(0)
N: number of line 1(0)/ 2(1)
F: character font 5x10(1)/ 5x7(0)
0 0 0 1 A A A A A A Move Cursor into CGRAM  A: address
0 1 A A A A A A A Move Cursor to Display A: address
0 1 BF - - - - - - - Poll Busy Flag BF: this bit is set while the LCD is
processing.
1 0 D D D D D D D D  Write a Character on the D: data
Display at the Current
Cursor Position
1 1 D D D D D D D D  Read the Character on the D: data

Display at the Current
Cursor Position
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VD: Xuat ra LCD chudi “Hello”

;P1=data pin

;P3.0 -> RS pin
;P3.1 -> R/W pin
;P3.2 -> E pin

RS EQU

RW EQU

E EQU
ORG
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL

MoV
ACALL
MOV
ACALL
MoV
ACALL
MOV
ACALL
MOV
ACALL
MoV
ACALL
HERE: SIMP

CSTROBE:

ACALL
MOV
CLR
CLR
SETB
CLR
RET

DSTROBE:

ACALL
MoV
SETB
CLR
SETB
CLR
RET

P3.0
P3.1
P3.2

0
A,#38H
CSTROBE
A,#0CH
CSTROBE
A,#01H
CSTROBE
A,#06H
CSTROBE

A, #86H

CSTROBE
A,#"H"

DSTROBE
A,#%e"

DSTROBE
A#"1*

DSTROBE
A#TIT

DSTROBE
A,#0"

DSTROBE
HERE

READY
P1,A
RS

RwW

E

E

READY
P1,A
RS

Rw

E

E

; kie™?m tra co+” BF

READY: SETB
CLR
SETB

BACK: CLR
SETB
JB
RET
END

P1.7

RS

Rw

E

E
P1.7,BACK

;init. LCD 2 do™ng, ma tra™.n 5x7
;LCD on, cursor on
;clear LCD

;cursor di.ch pha?i

;chuye”™?n cursor dde™"n line 1, pos. 6

;command strobe

;is LCD ready?

;xua™N"t ma~ le™.nh

;RS=0: l1e”™.nh

;R/W=0 -> ghi ra LCD

;E=1 -> ta.o ca.nh xuo”™"ng
;E=0 ,cho™N"t

;data strobe

;is LCD ready?

;xuanN"t du+~ lieM.u

;:RS=1 for data

;R/W=0 to write to LCD
;E=1 -> ta.o ca.nh xuo”™"ng
;E=0, chonN"t

;P1.7: input

;RS=0: thanh ghi le”.nh
;R/W=1: ddo.c

;E=0 -> ta.o ca.nh le™n
;E=1

;cho+™ busy flag=0
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VD2: Boc ban phim Hex — xué't ra LCD

;P1 = data/command pin
;P3.0 -> RS pin

;P3.1 -> R/W pin

;P3.2 -> E pin

;P2 -> Keypad

ORG 0
RS EQU P3.0
RW EQU P3.1
EN EQU P3.2
MOV A,#38H ;init. LCD 2 lines,5x7 matrix
ACALL CSTROBE
MOV A,#OEH ;LCD on, cursor on
ACALL CSTROBE
MOV A,#O01H ;clear LCD
ACALL CSTROBE
MoV A, #06H ;cursor di.ch pha?i
ACALL CSTROBE
MOV A,#80H ;eursor: line 1, pos. O

ACALL  CSTROBE

AGAIN: LCALL READKP
ORL A,#30h
ACALL DELAY
ACALL DSTROBE
SIMP AGAIN

;command strobe

CSTROBE:
ACALL READY ;is LCD ready?
MOV P1,A ;xuaN"t ma~ le™.nh
CLR RS ;RS=0: le”~.nh
CLR RW ;R/W=0: ghi ra LCD
SETB EN ;EN=1 -> ta.o ca.nh xuo”™"ng
CLR EN ;EN=0 ,cho™"t
RET
;data strobe
DSTROBE:
ACALL READY ;is LCD ready?
MOV P1,A ;xuaN"t du+~ lie™.u ra P1
SETB RS ;RS=1: du+~ lieM.u
CLR RW ;R/W=0 ghi ra LCD
SETB EN ;EN=1 -> ta.o ca.nh xuo”™"ng
CLR EN ;EN=0, cho™"t
RET
READY: SETB P1.7 ;P1.7: input
CLR RS ;RS=0: le”~.nh
SETB RW ;R/W=1: ddo.c
BACK: CLR EN ;EN=0 -> ta.o ca.nh le™n
SETB EN sEN=1
JB P1.7,BACK ;cho+~ busy flag=0
RET

; DDo.c ba™n phi™m
READKP: PUSH 7
SCAN: MOV A,#111111108B ; col O -> GND

MOV R7,#0 R7 = i
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CONT:

ROW_O:

ROW_1:

ROW_2:

ROW_3:

EXIT:

DELAY:

LP1:
LPO:

MoV
MoV
JNB
JNB
JNB
JNB
RL
INC
CINE
SIMP
MoV
ADD
SIMP
MOV
ADD
SIMP
MOV
ADD
SIMP
MOV
ADD
POP
RET

PUSH
PUSH
MOV
MOV
DJINZ
DJINZ
POP
POP
RET
END

P2,A
A,P2
ACC.4,ROW_O
ACC.5,ROW_1
ACC.6,ROW_2
ACC.7,ROW_3
A

R7
R7,#4,CONT
SCAN

A,R7

A,#0

EXIT

A,R7

A, #4

EXIT

A,R7

A,#8

EXIT

A,R7

A,#12

.

6

7
R7,#0FFh
R6,#0FFh
R6,LPO
R7,LP1

7

6

no™®"i col 1 -> GND
ddo.c row
xe"t xem row na 0?

chua”™?n bi. no™"i GND

co™.t tien"p theo

1a®™n luo+.t no™"i GND 4 coN.t
quay la.i que"t tu+” cor.t O
Row=0, Col=R7

A=0+R7

Row=1, Col=R7
A =4+ RY

Row=2, Col=R7
A =8+ RY7

Row=3, Col=R7
A =12 + R7
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4 Lap trinh hgp ngit

4.1 Mot so cau tric lap trinh

Nhdy c6 diéu kién:

<condition> Jump_if_not <conditon> Jump_if_<conditon>
C=1 JNC rel JC rel

bit=1 JNB bit, rel JB bit, rel / JBC bit, rel
A=0 JNZ rel JZ rel

Rn=0 DJNZ Rn, rel

direct =0 DJNZ direct, rel

A # direct CJNE A, direct, rel

A # #data CJNE A, #data, rel

Rn # #data CJNE Rn, #data, rel

@Ri # #data | CJNE @R, #data, rel

Nhdy khéng diéu kién: AJMP, LYMP, SIMP.

Ciu tric “repeat... until”
repeat <action> until <condition>

REPEAT: <action>

JUMP_if_not_<condition>,REPEAT

Cau tric “while...do”
while <condition> do <action>

START: JUMP_if _not_<condition>,STOP
<action>
SIMP START

STOP:

CAu tric “if... then... else ”
if <condition> then <action 1> else <action 2>

JUMP_if _not _<condition>,ELSE
<action 1>
SIMP DONE
ELSE:
<action 2>
DONE:
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Cau tric “case... of...”

case <var> of
vall: <action 1>
val2: <action 2>
val3: <action 3>
else: <action else>

end

CINE <var>,<vall>,SKIP1
<action 1>
SIMP  EXIT

SKIP1: CINE <var>,<val2>,SKIP2
<action 2>
SIMP  EXIT

SKIP2: CINE <var>,<val2>,SKIP3
<action 3>
SIMP  EXIT

SKIP3: CINE <var>,<val2> EXIT
<action else>

EXIT:

4.2 Mot sé vidu
VD1: LED nh4p nhay.

+5V
+5V
R4
470
Ul D1
39 o 21
38 P0.0/ADO o P2.0/A8 22 7
DT P0.1/AD1 > P2.1/A9 TD LED
T35 P0.2/AD2 P2.2IA10 5,1
DT P0.3/AD3 P2.3/A11 TD
DT P0.4/AD4 P2.4/A12 TD
DT P0.5/AD5 P2.5/A13 TD
ey T35 P0.6/AD6 P2.6/A14 5511
0——= P0.7/AD7 pP2.7/A15 —O
03—T—10”F D—; P1.0 P3.0/RXD %El
O—5 PLL P3.UTXD [~
D—4 P1.2 P3.2/INTO TD
D_S P1.3 P3.3/INT1 TD
R3 10K D_G P1.4 P3.4/TO TD
D—7 P1.5 P3.5/T1 TD
D_S P1.6 P3.6/WR_ TD
L O—— P17 P3.7/RD [——
C1 9 RST PSEN iﬂ
I i 19 XTAL1 ALE/PROG %D 45V
30pF 18 EA/NVPP [—O
[ 1 12mHz XTAL2

[a)]
pze
(O]
c2 AT89C51
N

LOOP: SETB P2.0
ACALL DELAY
CLR P2.0

16



DELAY:
LP2:
LP1:

ACALL
SIMP

MOV
MOV
DINZ
DINZ
RET

DELAY
LOOP

R6, #0FFh
R7, #0FFh
R7,LP1
R6, LP2

VD2: Nhin SW1 (tao canh xuéng) — LED sdng mot lic rdi tit.

Pseudo code:

Assembly code:

LOOP:
LOOPI:

+5Vv
+5V
J R4
470
Ul S| D1
D% P0.0/ADO 8 P2.0/A8 g 7%
O—57 PO.UADL >  P21A9 [551 LED
O—35 P0.2/AD2 P2.2/A10 501
DT P0.3/AD3 P2.3/A11 TD
C—37-| P0.4/AD4 P2.4/A12 [Sp—
C—337| PO.5/AD5 P2.5/A13 57—
+5V DT P0.6/AD6 P2.6/A14 TD
[—=% P0.7/AD7 P2.7/A15 =0 Swi
e
C3_L_10uF 0—3 PLo P3.ORXD Ho———0
0—%5 P11 P3.UTXD 71
D—4 P1.2 P3.2/INTO TD —
O—< P13 P3.3INTL [ -
r3 S 10k C—- PL4 P3.4/TO =L
C——=— P15 P3.5/T1 TD
O—pg PL6 P3.6/WR 5
=L O0—= P17 P3.7/RD ——
c1 9 1 RsT PSEN 22101
I _ 19 —— 30
| 1 XTAL1 ALEIPROG 31 ey
) EAVPP 0
30pF I:l 18 =4
12MHz XTAL2 O
c2 AT89C51
N
30pF =
Repeat until P3.0 =1
Repeat until P3.0=0
P2.0=0
Delay
P2.1=1
ORG 0
SETB P3.0 ;P3.0: input
JNB P3.0, LOOP
JB P3.0, LOOP1
CLR P2.0
ACALL DELAY
SETB P2.0
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DELAY:
LP2:
LPI1:

SIMP
MOV
MOV
DINZ
DINZ
RET

LOOP
R6, #0FFh
R7, #0FFh
R7,LP1
R6, LP2
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On tap

Chuong 1: Khai niém co ban.

o
o
o

o

(0]

(0}

So db khoi mot hé vi xit 1y téng quat.
B6 nhd: ROM (cac loai?), RAM.

C4c chan dia chi: s& chan <> dung lugng.

Cac chan du liéu.

Céac chan diéu khién: RAM c¢6 /OE va /WE, ROM chi ¢6 /OE. Trong
hé vi xtt 1y: /OE <> /RD, /WE <> /WR.

bia chi chip nhd = dia chi 1am cho chian /CS (/CE) tich cuc — mach
gidi ma dia chi.

Giai ma dia chi: toan phan, mot phan.

Bus dia chi c6 16-bit, chip nhé ¢ n chin dia chi:
= (16-n) dudong tin hi€u dua vao mach GMDPC — GM toan
phan,
= it hon (16-n) dudng tin hi€u dua vao mach GMBPC — GM mot
phan.
Mach GMBC: thutng diing 74L.S138, 74LS139, cic cdng Logic.

Thié&t k& port nhap (dung 74L.S244), port xuat (dung 74LS373).

Yéu cdu chuong I:

- Nhin sd d0 — xdc dinh dia chi.
- B4n dd dia chi — vé s d6 (thi€t k&).

Chuong 2: Ho VDK 8051
- DPdc tinh k¥ thuat:

(0}

O O OO

Khong gian bo nhg dir li¢u: 64KB, khdng gian bd nhé chuong trinh:
64KB. (BO nhd on-chip 89C51: 128 byte RAM, 4K EEPROM.)

4 port 1/0 2 chiéu.

2 timer.

1 port ndi ti€p.

5 ngudn ngit

- Truy xuit 6 nhé — phai bi€t cdc ki€u dinh dia chi (cach chi dinh 6 nhé).

- Truy xuidt RAM ni? Truy xuit by nhé dit lieu mé rong (RAM ngoai)? Truy
xuat bd nhé chuong trinh?

- Mot s6 1énh thudng dung (c4c 1énh trong cic vi du).

- K&t hop cdc 1énh nhdy d€ thyc hién cdc ciu tric: repeat ... until, while ... do, if

... then ..

-  Timer:
(0]
(0]

. else, ...

Thanh ghi TMOD? C4c bit: TFi, TRi (thanh ghi TCON)?
Dung timer d€ dinh thdi nhu thé nao?

- St dung port: mudn 1 port 12 input thi 1am nhu thé€ nao?
- Port ndi tiép:
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Thanh ghi SCON?

Dung Timer 1 @€ tao baud rate — xdc dinh tri nap cho TH1?
XuAt mot ky tu ra port ndi ti€p?

Nhan mot ky ty tlr port ndi ti€p?

O O O O

o

Thanh ghi IE, IP? C4c bit: ITi?
Bédng vector ngdt?
0 CAu tric mot chudng trinh c6 sit dung ngit?

@]

Yéu cdu chuong 2 :

Viét chudng trinh cho 8051:

Tra bang.

Truy xudt RAM ngoai, RAM trong.

Copy khoi dit liéu.

Pé&i binary — BCD.

Delay (ngdn/dai) khong dung Timer.

Delay (ngdn/dai) dung Timer.

Phét/thu 1 ky tu qua port ndi tiép.

Trinh phuc vu ngit thu/phat dit liéu qua port ndi tiép.
Tao xung vudng ding ngit.

X1t Iy ngit ngoai tdc dong mifc/canh.

Chuong 3: Ung dung

Cach quét LED 7 doan.

Cac cach doc A/D.

Cach quét ban phim HEX.

Khdi dong 8255. Poc/xuit dit liéu qua cic port A, B, C (mode 0).
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Tém tit

Sinh vién nén ty 14p bing tém tit:

Bang tong k&t cdc 1énh nhiy.

<condition> Jump_if_not <conditon> Jump_if_<conditon>
C=1 JNC rel JC rel

bit=1 JNB bit, rel JB bit, rel / JBC bit, rel
A=0 JNZ rel JZ rel

Rn=0 DJNZ Rn, rel

direct =0 DJNZ direct, rel

A # direct CJNE A, direct, rel

A # #data CJNE A, #data, rel

Rn = #data CJNE Rn, #data, rel

@Ri # #data | CJNE @Ri, #data, rel

Céc thanh ghi SFR

7 TCON 0
TF1 TR1 TEO TRO IE1 IT1 IEQ ITO 33h
7 TMOD 0
GATE | CI/T 1 K0 (GATE | C/T M1 il 8%h
e e
Timer 1 Timer0
7 SCON 0
Sk Shi1 SM2 | REN TES RES TI RI 98h
7 IE 0
EA - - ES ET1 EX1 ETO EX0 | A8h
7 P 0
- - - PS PT1 PX1 FT0O PX0 Bsh

Cong thic tinh gi4 tri nap cho TH1 d€ tao baud rate cho port ndi ti€p.

o SMOD =0:
TH1=256 —¢
384 x Baud

o SMOD=1:
TH1=256 ——f"sc
192 x Baud

Bdng vector ngit:
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Bdng vector ngdt

Maat ] Vector ngdt
MNzitngodil 1ED 0003k
Timer 0 TFO O00Eh
Mzdtngedi 1 IE1 0013k
Timer 1 TF1 001BEh
Port ndi 44p RITI  0023h

- Thanh ghi diéu khi€n 8255 & mode 0:

1 D6 IS D4 3 2 D1 o
R — PA PCz | Mode PR pC; !
X Mode 0:output O:output | 0:mode O  O:output O output |
| 00: mode 0 l: input l:input ;1:model 1. input 1: input
! 01: mode 1 ! '
! 1% de 2 ! !
L mode L B

Mhém A Mhém B

- Béng ma LED 7 doan.

Hién thi Anod chung Cathode chung
0 COh 3Fh
1 FOh 06h
2 Adh 5Bh
3 BOh 4Fh
4 99h 66h
5 92h 6Dh
6 82h 7Dh
7 F8h 07h
8 80h 7Fh
9 98h 67h
A 88h 77h
B C6h 3%h
C 86h 79h
D 8Eh 71h
E 82h 70h
F 8%h 76h
. 7Fh 80h
[tring] FFh 00h
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