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CHUONG 4: TO CHUC NHAP / XUAT
1. Cac mach phu trog 8284 va 8288

1.1. Mach tao xung nhip 8284
Mach tao xung nhip dung dé cung cap xung nhip cho pP.

O—1H CSYNC  VCC [0
C—73 PCLK X1 g
C—72 AEN1 X2 5
C—F RDY1 ASYNC —;—H
D_B READY EEL TD
L——= RD2 FIC 5
D_S AEN2 0SC TU
b—35 CLK RES [
O—— GND RESET ——U
8284

Hinh 4.1 — Mach tao xung nhip 8284

CSYNC (Clock Synchronisation): ngd vao xung dong bd chung khi hé théng co
cac 8284 dung dao dong ngoai tai chan EFI. Khi dung mach dao dong trong thi phai
noi dat.

PCLK (Peripheral Clock): xung nhip f= fy/6 (fx 1a tan s thach anh)

AENI, AEN2 (Address Enable): cho phep chon cac chan RDY1, RDY2 bao
hi¢u trang thai san sang cua b nh¢ hay thiét bi ngoai vi

— o—8vee  csyne o
&1 x PCLK [5—0

|:| — X AENT (——0
O—{ ASYNC RDY1 f—0

- O—3{EFL  READY [2—0
O—5|FC  _RD2 0
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Hinh 4.2 — Mach khoi dong cho 8284

RDY1, RDY2 (Bus ready): tao cac chu ky doi & CPU
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READY: ndi dén chan READY cua puP.

CLK (Clock): xung nhip f = fx/3, ndi v6i chan CLK ctia pP.

RESET: nbi v6i chan RESET cuia pP, 14 tin hiéu khoi dong lai toan hé thong

RES (Reset Input): chan khoi dong cho 8284

OSC: ngd ra xung nhip co tan sd fy

F/C (Frequency / Crystal): chon ngudn tin hiéu chuén cho 8284, néu ¢ muc cao
thi chon tan s xung nhip bén ngoai, ngugc lai thi ding xung nhip tir thach anh

EFI (External Frequency Input): xung nhip tir by dao dong ngoai

ASYNC : chon ché d¢ 1am viéc cho tin hiéu RDY.

X1,X2: ngd vao cua thach anh

1.2. Mach diéu khién bus 8288

Mach diéu khién bus 8288 1dy mot s tin hiéu diéu khién cua puP va cung cip
cac tin hi€u di€u khién can thiét cho hé vi xur ly.

B—3 CLK S0 g~
S S2 7 -
CO—¢— DT/R MCE/PDEN [~z
O—F ALE DEN [—z—2
C——— AEN CEN 74X
C—5 MRDC INTA (32
C—(g AMWC IORC [—>—1
O——— GND IOWC O
8288

Hinh 4.3 — Mach diéu khién bus 8288
IOB (Input / Output Bus Mode): diéu khién dé 8288 lam viéc & cac ché do bus
khéc nhau.
CLK (Clock): ngd vao ldy tir xung nhip hé thdng.
S2, S, SO: cac tin hiéu trang thai 13y truc tiép tir uP. Tuy theo cic gi4 tri nhan
dugc ma 8288 s€ dua cac tin hi¢u theo bang 4.1.

Bang 4.1:

S2 | S1 | SO Tao tin hi¢u
0 |0 |0 |INTA

0 [0 |I |iorc

0O |1 10 IOWC, AIOWC
0 1 1 Khong

1 |0 |0 | MRDC

1 |0 |1 |MRDC

I |1 |0 | MWTC, AMWC
1 1 1 Khong
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DT/R (Data Transmit/Receive): uP truyén (1) hay nhan (0) dir lidu.
ALE (Address Latch Enable): tin hi¢u cho phép chot dia chi
7 m (Address Enable): cho thoi gian tré khoang 150 ns s& tao céc tin hiéu diéu
khién ¢ dau ra cua 8288 dé dam bdo rang dia chi str dung da hop €.
MRDC (Memory Read Command): diéu khién doc bo nhé
MWTC (Memory Write Command): diéu khién ghi bo nhé
AMWC (Advanced MWTC),: gidng nhu MWTC nhung hoat dong sém hon
mdt chat dung cho cac bo nhé cham dap g kip toc do uP.
IOWC (I/O Write Command): diéu khién ghi ngoai vi
AIOWC (Advanced IOWC),: gidng nhu I’OWC nhung hoat dong sém hon
mdt chut dung cho céc ngoai vi cham dap tng kip toc do pP.
IORC (I/0 Read Command): diéu khién doc ngoai vi
,INTA (Interrupt Acknowledge): ngd ra thong bao pP chip nhan yéu cau ngat
cua thiét bi ngoai vi
CEN (Command Enable): cho phép dua ra cac tin hiéu cua 8288.
~ DEN (Data Enable): tin hi¢u diéu khién bus dir li¢u thanh bus cuc bd hay bus h¢
thong.
MCE / PDEN (Master Cascade Enable / Peripheral Data Enable): dinh ché do
lam viéc cho mach diéu khién ngat PIC 8259.

2. Giao tiép va@i thiét bi ngoai vi
2.1. Cac ki€u giao tiép vao / ra

2.1.1.Thiét bi ngoai vi c6 dia chi tach rgi véi bo nhé
Trong cach giao tiép nay, bo nhé dung toan by khong gian 1 MB. Cac thiét bi
ngoai vi s€ c6 mot khong gian 64 KB cho moi loai cong. Trong ki€u giao ti€p nay, ta
phai dung tin hiéu I0O/M va céc 1énh trao ddi dit liéu thich hop.

B0 nho: I0/M = 0, dung 1énh MOV
Ngoai vi:  IO/M = 1, dung 1énh IN (nhép) hay OUT (xuit)

2.1.2.Thiét bi ngoai vi va bo nhé c6 chung khong gian dia
chi

Trong kiéu giao tiép nay, thiét bi ngoai vi s€ chiém mot vung nao do trong
khong gian dia chi 1 MB va ta chi dung Iénh MOV dé thuc hi¢n trao doi dir ligu.
2.2, Giai ma dia chi cho thiét bi vao / ra
Vi¢e giai ma dia chi cho tl}iét bi ngoai vi cling tuong ty vdi viée giai ma dia chj
cho b nh¢. Thong thudng, cac cong co dia chi 8 bit A0 — A7. Tuy nhién, trong mot s6
hé vi xur ly, cac cong s€ co diachi 16 bjt. )
Ta co6 thé dung mach NAND dé€ tao tin hiéu chon cong nhung mach nay chi c6

thé g1a1 ma cho 1 cong. Trong truong hop can nhiéu tin hiéu chon cong, ta c6 thé dung
bd giai ma 74LS138 dé giai ma cho 8 cong khac nhau.
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AQo—11 A vo p2—n
A20 31 ¢ Y2 D%D
Y3 Py o
o 1] 10/Mo__6 | &, vé B0
A3 - AT 2 2 go G2A Y6 D?—D
O———— ﬁD—O G2B Y7 p—3
74L.S138
(a) Giai mi cho cong vao
AQo— 1[4 Yo b5
Y3 DTD
s Y4 P70
A3 - A7 ) 3 ‘5‘0 G2A Y6 o?—m
O—= wn G2B Y7 p—03
WR
74L.S138

(b) Giai ma cho cong ra

Hinh 4.4 — Giai mi cho cac cong
2.3. Cac mach cdng don gian

Céc mach cong c6 thé duogc xdy dung tir cac mach chdt 8 bit (74LS373: kich
theo muc, 74L.S374: kich theo canh), cac mach dém 8 bit (74LS245). Ching dugc
dung trong cac giao tiép don gian dé puP va ngoai vi hoat dong twong thich v6i nhau.

2.4, Giao tiép vao/ra song song lap trinh dugc 8255A
PPI (Programmable Peripheral Interface)

2.4.1.Gidi thiéu

8255A 1a thiét bj xuat nhép song song 1ap trinh dugc. N6 1a mot thiét bi /O da
dung c6 thé sir dung véi bat ctr pP nao, c6 thé 1ap trinh dé truyén dir licu, tir I/O thong
thuong dén I/O interrupt.

8255A c6 thé chia thanh 3 Port: A, B va C; mdi port 8 bit trong d6 Port C ¢6 thé
st dung nhu 8 bit riéng hay chia thanh 2 nhém, mdi nhém 4 bit: PCH (PC7 = PC4) va
PCL (PC3 + PCO).

8255A c6 thé hoat dong & 2 ché d6 (mode): BSR (Bit Set/Reset) va I/O.

< Ché a9 BSR: dung dé dat hay xoa cac bit ciia Port C.

< Ché @6 1/0: gdm c6 3 ché do:
- Ché d5 0: tat ca cac Port lam viéc nhu céac Port I/O don gian.
- Ché do 1 (ché do bat tay: handshake): cac Port A va B dung cac bit cua
Port C 1am tin hiéu bat tay. Trong ché do nay, cac kiéu truyén dit liéu I/O
c6 thé duoc cai dat, kiém tra trang thai va ngit.
- Ché dd 2: Port A c6 thé ding dé truyén dir liéu song hudng ding céc tin
hiéu bat tay tir Port C con Port B duoc thiét 1ap & ché d6 0 hay 1.
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D7 —DO: bus dir liéu

[
5
o~

3101 Pl 3 PA7 — PAO: Port A
ST 03 PAs [ PB7 — PBO: Port B
20 b e 3 PC7 - PCO: Port C
27| B¢ ol i Al, AO: giadi ma

w
N
o]

RESET: ngd vao Reset

RD PBO
B 1wk 8255 PB1

N
©

19 - s
21 Ao pe2 [ 220 CS: Chip Select
At PB3 55— .
DLZ RESET PB4 %ﬂ RD: Read
Cs PB5 51 - )
PB6 551 WR : Write
PB7 —0O
4 VCC: +5V
Peo 5 1 GND: 0V
PC1 5 | .
PC2 71
PC3 [43—0
PC4 5
PC5 1
PC6 0

PC7

Hinh 4.5 — So db chan cua 8255A
2.4.2.S0 do khaoi

|
' |
| ‘ . |
| —a— "\ 52“{?3 At | PAT+PAO
| i€u khién - <:>
| nhom A K1 () -PCH (4) |
I Lad
! * > PC7 +PC4
|
|
|

D7}:Dg BOdem du

liéu < > i

RD A A .
_—:—(/ ﬁ\':j Nhom B: PB’] ~PBO
WRA—C Logic didu — O
I khién - 1€u khien o1 -
Al | nhom B <:: <:i:>
A0+ PC3 +PCO
CS +—d 1 ] :
| N\ :

Hinh 4.6 — So dd khéi cuia 8255A

Logic diéu khién ctia 8255A gdm c6 6 dudng:
- RD(Read): cho phép PQC. Khi chan nay & mirc THAP thi cho phép doc dit
liéu tir Port I/O da chon.
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- WR (Write): cho phép GHI. Khi chan nay & mitc THAP thi cho phép ghi dir
liéu ra Port I/O da chon.

- RESET: khi chan nay ¢ murc cao thi s& xo4 thanh ghi diéu khién va dat cac
Port & ché do nhap.

- CS (Chip Select): chan chon chip, thong thuong CS dugc ndi vao dia chi
giai ma.

- Al, AO: giai ma xac dinh Port

Bang 4.2:
cs | A1 | A0 Chon
0 0 0 |PortA
0 0 1 |PortB
0 1 0 |[PortC . i
0 1 1 | Thanh ghi diéu khién
1 X x | 8255A khong hoat dong
EN —
Al O Thanh ghi dieu khién
® | d  (CR: Control Register) ]
A0 EN
GlalA map 9 Port A
no1 —( -«
P— —_— O
CS O—‘ EN ~
™ Port B
—C l—]|
—C
EN |
— ™~ Port C
RD g -«
WR <

Hinh 4.7 — Giai ma chon cac Port
Vi du: Xét so d6 két ndi 8255A nhu hinh vé trang bén:

Theo bang 4.2, dé chon Port A, ta phai co:

CS =0
Al =0
A0 =0

y @
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D% DO PAO g—ﬂ

0—35- D1 PA1 [5—H

0—37 D2 PA2 O

O0—351 D3 PA3 25—

0—591 D4 PA4 39—

o281 D0 PAS 38 1

O—571 b6 PA6 57—

0—=— p7 PA7 =0

IOR > — RD. PBO [He—0
AQ <: N i pe> [ 2o
Al 32 Al 8255 PB3 —Dg
[RESEF 5| RESET PB4 550
1 CS PB5 >4 0
3 PBS 25 -

5 PB7 u
PCO g 0

PC1 g

PC2 [

PC3 |43

PC4 [0

PC5 47—

PC6 [~

pC7 0

Hinh 4.8 — Logic chon chip 8255A

Ma CS=0khiA7=A6=A5=A4=A3=A2= 1. Tu do6 ta dugce dia chi Port
I/0 nhu sau:

Bang 4.3:
CS AlAD Port | Dia chi hex
A7 A6 A5 A4 A3 A2 | Al A0
1 1 1 1 1 1 0 o0 A FCh
0 1 B FDh
1 0 C FEh
1 1 CR FFh

RS

%  Thanh ghi diéu khién:

Nhu da biét, 8255A ¢6 2 ché d6 hoat dong va cac Port cua nd co thé c6 cac
chtrc nang I/O khac nhau. Pé xac dinh chirc ning cta cac Port, 8255A c¢6 mot thanh
ghi diéu khién (CR: Control Register). Noi dung cua thanh ghi nay goi 1a tir diéu khién
(CW: Control Word). Thanh ghi diéu khién s& dugc truy xuat khi Al = A0=1. Chay
rang ta khong thé thyc hién tac vu Poc dbi v6i thanh ghi nay.

Néu bit D7 = 0, Port C lam viéc & ché do BSR nhung tir diéu khién BSR khong
anh huong dén chirc ning cac Port A, B.

N
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1: Mode 1I/O

D7

D6

D5

D4

D3

D2

D1

DO

0: Mode BSR <

Nhom A

PCH (PC7 + PC4)
1: Input
0: Output

A

PA
1: Input
0: Output

A

Mode

1x: Mode 2
01: Mode 1
00: Mode 0

Hinh 4.9 — Dang tir diéu khién cho 8255A ¢ ché d6 I/O

2.4.3.Mode 0: Xuat/nhap don gian

Nhom B

A 4

PCL (PC3 + PCO)

1: Input
0: Output

A 4

PB
1: Input
0: Output

A 4

Mode
1: Mode 1
0: Mode 0

Trong ché do nay, mdi port (hay nira port caa Port C) lam viéc nhu cac port
nhap hay xuit véi cac tinh chét sau:
- Céc ngd ra dugc chdt.
- Céc ngd vao khong duge chot.

- Cac port khong c6 kha nang bét tay va ngﬁt.
beé giao ti€p vdi ngoai vi thong qua 8255A can phai:

- Xdc dinh dia chi cua cdac port A, B, C va CR thong qua cdac chan chgn

chip CS va gidgi ma Al, A0.
- Ghi tir diéu khién vao thanh ghi diéu khién.
- Ghi cac l¢gnh I/O dé giao tiép voi ngoai vi qua cdc port A, B, C.
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Vi du: Xét so do két noi 8255A nhu sau: S|
~
vee S
A >— 7415245 =
R &
PAO |3 21 a1 B1 15 S
1 PAT A2 B2 [4gC <
Al4 PA2 |- = A3 B3 [0
PA3 25 5| A4 B4 oz
PA4 59 = A5 B5 [3—C
y PA5 38 5| A6 B6 45—
PA6 37 A7 BT KR
PA7 A8 B8
] PBO _‘:‘18 vce 1?0 G
[a12>— PB1 55— = DR
PB2 57 - . vce
PB3 55—
1 PB4 [55
PB5 53
PB6 oz
PB7 [ 7415245
AR
PCO g ? A1 B1 3 ”
PC1 [~g A2 B2 [4gC
PC2 = A3 B3 0
A9 > 7400 PC3 ; o A4 B4 i o
PC4 |5 = A5 B5 [3—C
[ag—> PC5 [ &1 A6 B6 50
PC6 1o o A7 B7 (47 C Pt
y PC7 A8 B8 ”
laz > 194 & N
1 —
S1 970(: DIR B
1 —e —
[a6 —>—H o © -
s2
—
] o o
s3
—
o o
1 S4
[aa —>— —_—
o o
; =
[a3>—H
~
e
> N
5
\ . A , Ry
Hinh 4.10 — Giao tiép cac port 8255A ¢ mode 0 =
=
;§>
~
=
s
D
~




Tai liéu vi xir Iy

Té chire nhdp / xudt

- X4c dinh dia chi port:
Bang 4.4:
CS Al AO | Port | Dia chi
hex
AlS5 Al4 Al3 Al2 All Al0 A9 A8 A7 A6 A5 A4 A3 A2 Al A0
o 06 0 0 0 061 1.0 0 0 0 0 010 0 |A |300h
0 1 |B 301h
1 0 |C 302h
1 1 [CR |303h
- Tur diéu khién:
Bang 4.5:
D7 D6 D5 D4 D3 D2 D1 DO
1 0 0 0 0 0 1 0 =82h
I/O Nhom A & PA: PCH: | Nhém B¢ | PB: PCL:
mode mode 0 Output | Output | mode 0 Input | Output

Céc Port cua 8255A duoc khoi dong bﬁng cach dat tir diéu khién 82h vao thanh

ghi diéu khién.

Trong so d0 két ndi nay, 4 bit cao cta Port B dung lam Port nhap con Port A va
Port C lam Port xuat. Céac tac vu Poc va Ghi duge phan biét bang céc tin hi¢u dicu

khién IOR va IOW .
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- Luu db giai thuat:

Begin

A 4

Khé1 dong 8255A

Sang 4 Led 6 4 bit thap
cua Port A
Sang 4 Led ¢ 4 bit cao
cua Port A
N e |
Sang 4 Led ¢ 4 bit cao
cua Port C
N |e |
Sang 4 Led & 4 bit thap
cua Port C
N |
- Chuong trinh:
.MODEL SMALL
.STACK 100h
.CODE
main PROC

; Dinh c4u hinh cho 8255

MOV AL,82h ; Tir diéu khién (CW) 1a 82h
MOV DX,303h : Pia chi thanh ghi diéu khién (CR)
OUT DX,AL ; Ghi CW vao CR
cont: MOV DX,301h ; Pia chi Port B
IN  AL,DX : Poc dir lidu tir Port B (cong tic)
AND AL,0FOh ; Che 4 bit thap
MOV AH,AL
CMP AH,01110000b ; Kiém tra cong tic 1
JNE notSW1 ; Néu khong nhan
MOV AL,0Fh ; Néu nhan cong tic 1 thi
MOV DX,300h : Xuat ra Port A
OUT DX,AL ; dé sang 4 Led & 4 bit thap (Port A)
notSW1: CMP AH,10110000b : Kiém tra cong tic 2
JNE  notSW2 ; Néu khong nhén
Pham Hung Kim Khanh
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MOV
MOV
ouT
notSW2: CMP
INE
MOV
MOV
ouT
notSW3: CMP
INE
MOV
MOV
ouT
notSW4: JMP

main ENDP

END main

AL,0FOh
DX,300h
DX,AL
AH,11010000b
notSW3
AL,0Fh
DX,302h
DX,AL
AH,11100000b
notSW4
AL,FOh
DX,302h
DX,AL

cont

2.4.4.Mode BSR

Mode BSR chi lién quan dén 8 bit ciia Port C, c6 thé dat hay xoa cac bit bang
cach ghi mot tir diéu khién thich hop vao thanh ghi diéu khién. Mot tir diéu khién véi
D7 =0 goi 1a tir diéu khién BSR, tir diéu khién nay khong 1am thay d6i bat ctr tir diéu
khién nao duogc truyén trudc d6 voi D7 = 1, nghia 1a cac hoat dong I/O cta Port A va
B khong bi anh hudng boi tir diéu khién BSR.

< Tir diéu khién BSR:

: Néu nhin cong tic 2 thi
; xuét ra Port A
; dé sang 4 Led & 4 bit cao (Port A)
; Kiém tra cong tic 3

; Néu khong nhén
; Néu nhan cong tic 3 thi
: xudt ra Port C
; dé sang 4 Led ¢ 4 bit cao (Port C)
: Kiém tra cong tic 4

: Néu khong nhén
: Néu nhin cong tic 4 thi
; xuét ra Port C
; dé sang 4 Led & 4 bit thap (Port C)

Tir didu khién BSR khi dugc ghi vao thanh ghi diéu khién s& dat hay xoa mdi

lan 1 bit.

D7

D6 D5

D3

D2

DI DO

o0 |

x | x

| S/R |

Mode BSR

Khoéng str dung

Chon bit

000:
: PC1
010:
011:
100:
101:
110:
: PC7

001

111

PCO

PC2
PC3
PC4
PC5
PC6

0: Xoa (Reset)
1: bat (Set)

Vi du: Xét so dd két ndi 8255A nhu hinh 4.10. Gia sir ta cin tao mot song chir

nhat tai bit PCO.

Dé tao mot song chir nhat tai PCO, ta can 2 mirc logic 1a 0 va 1 tai PCO.

Pham Hung Kim Khanh
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D7 D6 D5 D4 D3 D2 DI DO
bat bit PCO =1 0 0 0 0 0 0 0 1 =01h
Xo04a bit PCO=0 |0 0 0 0 0 0 0 0 = 00h

- Dia chi thanh ghi diéu khién (bang 4.4): 303h

- Chuong trinh con:

bsr: MOV AL.01h : Ttr diéu khién BSR
MOV DX,303h : Dia chi thanh ghi diéu khién (CR)
OUT DX,AL - Pat PCO =1
CALL DELAY1 : Cho
MOV AL,00h - Tir diéu khién BSR
OUT DX,AL : X6a PCO =0
CALL DELAY?2 : Cho
JMP bsr

Khi str dung & mode BSR, can chu y cac dicu sau:

- Dé dit hay xod cdc bit ¢ Port C, tir diéu khién dwoc ghi vao thanh ghi
diéu khién chir khong ghi vao Port C.

- M@t tir diéu khién BSR chi anh huéng dén mét bit ciia Port C.

- Tir diéu khién BSR khong dnh hwéng dén /0 mode.

2.4.5.Mode 1: Nhap / xuat véi bat tay (handshake)

Trong mode 1, cac tin hiéu bat tay duoc trao doi gitta pP va thiét bi ngoai vi
trude khi truyén dir liéu. Cac dic tinh & ché d6 nay 1a:
- Hai Port A, B lam viéc nhu cac Port I/0 8 bit.
- Mai Port sir dung 3 duong tir Port C 1am cac tin hiéu bat tay. Hai dudng
con lai ¢ thé ding cho cac chire nang 1/0 don gian.
- Dir liéu nhap / xuét duge chot.
- HO tro ngét.

P & .1
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2.4.5.1. CAac tin hiéu diéu khién nhép

<1 Port A nhap

< STBa

——» IBFA

|, INTRA

<1 Port B nhap

<+ STBs

——» IBFB

L 5 INTRB

INTEA pCa
PC5
PC3
INTEB PO
‘ PC1
PC3

PCeé,7

/O

Hinh 4.11 — C4u hinh nhap ctia 8255A & mode 1

Theo hinh v&, ta thdy Port A dung 3 dudng tin hiéu trén PC3, PC4 va PC5; Port
B dung 3 duong tin hi¢u trén PCO, PC1 va PC2 lam céq tin hi€u bat tay. Cac tin hi¢u
nay cé cac chirc nang sau khi cac port A va B dugc dat cau hinh la nhap:

- STB (Strobe Input): tich cuc mirc thap, tin hiéu nay duoc tao bdi thiét bi
ngoai vi dé xac dinh rang ngoai vi di truyén 1 byte dit liéu. Khi 8255A
dap ting STB, no sé& tao ra IBF va INTR (hinh 4.12).

- IBF (Input Buffer Full): tin hiéu nay dung dé xac nhan 8255A da nhan
byte dir li¢u. N6 s& bi xoa khi puP doc dir lidu.

- INTR (Interrupt Request): Pay 1a tin hiéu xuit dung dé ngat pP. No

duoc tao ra néu STB, IBF va INTE (flipflop bén trong) déu & muc logic
1 va bi x04 bdi canh xudng cua tin higu RD (Hinh 4.12).

- INTE (Interrupt Enable): 1a mét flipflop dung dé cho phép hay cdm qua
trinh tao ra tin hi¢u INTR. Hai flipflop INTEA va INTEB duogc dit / xoa
dung BSR mode thong qua PC4 va PC2.
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STB

IBF

INTR

O\
]

Data

-

input

Hinh 4.12 — Dang séng dinh thi cho ngd vao c6 strobe

% Cac tir diéu khién va trang thai:

- Tir diéu khién: dé xac dinh tir diéu khién, ta str dung hinh 3.4.5

D7 D6 D5 D4 D3 D2 DI DO
1 0 1 1 1/0 1 1 X
I/0 mode PA: Mode 1 PA: nhép PC6,7 | PB: Mode 1 | PB: nhap
1: nhap
0: xuat
- Tu trang thai: s€ dugc dat trong thanh ghi tich luy néu doc Port C.
D7 D6 D5 D4 D3 D2 Dl DO
| 10O | 10 | IBFA | INTEA | INTRA | INTEB | IBFB | INTRB |
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2.4.5.2. Cac tin hiéu diéu khién xuat

> Port A xuit

INTEA
N PC7 —— > OBF.

PC6 «— ACK A

PC3 |, INTRA

INTEB PCl OBF.

‘ PC2 l«—— ACKs

PCO ——» INTRB

pcas——» VO

Hinh 4.13 — CAu hinh xudt ctia 8255A & mode 1

Chtrc nang cac duong tin hiéu :

OBF (Output Buffer Full): tin hiéu nay s& xuéng muc thip khi puP ghi
dit liéu vao Port xuét ciia 8225A. Tin hiéu nay dua dén thiét bi ngoai vi
dé xac dinh dir liéu sdn sang dua vao ngoai vi (Hinh 4.14). N6 s& lén
murc cao khi 8255A nhan ACK tir ngoai vi.

ACK (Acknowledge): day la tin hiéu nhap tir ngoai vi (tich cuc muc
thfip) xac nhan dir li¢u da nhap vao ngoai vi.

INTR (Interrupt Request): ddy 1a tin hiéu xuat, dat bang canh 1én cua tin

hiéu ACK . Tin hiéu nay c6 thé ding dé ngat pP yéu cau byte dir liéu ké
tiép dé xuét. INTR duoc dat khi OBF, ACK va INTE ¢ muc logic 1
(Hinh 4.14) va dugc x04 bdi canh xuéng cua tin hiéu WR

INTE (Interrupt Enable): day 1a flipflop noi dung dé tao tin hiéu INTR.
Hai flipflop INTEA va INTEB diéu khién bang cac bit PC6 va PC2
thong qua BSR mode.
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WR

—

OBF I

INTR N }_
ACK j
Output

Hinh 4.14 — Dang séng cho xuit strobe (c6 ldy mau) (véi bt tay)

«* Tw diéu khién va trang thai:

- Tu diéu khién:

D7 D6 D5 D4 D3 D2 D1 DO
1 0 1 0 1/0 1 0 X
/O PA: Mode 1 PA: xuat | PC4.,5 PB: | PB: xuit
mode 1: nhdp | mode 1
0: xuht

- Tu trang thai:

D7 D6 D5 D4 D3 D2 Dl DO

OBF. | INTEA [ 1O /O [ INTRA | INTEB | OBf, | INTRB

2.4.6.Mode 2: Truyén dir liéu song huéng

Mode nay dung chu yéu trong cac tmg dung nhu truyén dir liéu gitra hai may
tinh hay giao tiép bo diéu khién dia mém. Trong mode nay, Port A dung lam Port song
hudng va Port B lam viéc & Mode 0 hay 1. Port A sir dung 5 tin hi€u tai Port C lam céc
tin hiéu diéu khién dé truyén dir liéu. Ba tin hiéu con lai ctia Port C duoc dung lam 1/0
don gian hay bit tay cho Port B.

Pham Hung Kim Khanh Trang 90



Tai ligu vi xiv Iy Té chire nhdp / xuit

PA7 +PAG———> PortA Tir diéu khién:
pPCl——— » OBFA D7 D6 D5 D4 D3 D2 DI DO
PCle—— ACK, L L [ L[ XIX[X[ o [ 1 [ 10 |
I/O PA: PB: PB: PC2+0:
PCS » IBFA Mode 2 Mode 0 Nhap 1:Nhgp
PC4¢——— STB, 0:Xuat
pcy—, INTRA

I
PC2 + PCOe—F— 1O
PB7 +PBO<:| Port B

(a) 8255A 6 mode 2 va mode 0 (nhap)

PA7 +PAQ——> Port A Tir diéu khién:
PCl—— » OBFA D7 D6 D5 D4 D3 D2 D1 DO
PCge—— ACK, L1 [ 1 [ X[X|[xX] 1 | 0o | X |

1/0 PA: PB: PB:
PCS—» IBFA Mode 2 Mode 1  xuét
PC44¢— gqTB,
pcl—, INTRA

PB7 +PBO—————— > PortB
PCl—>(ORBF;

PCle——ACK;
PCO————»INTRB

(a) 8255A & mode 2 va mode 1 (xudt)

Hinh 4.15 — 8255A dung 6 Mode 2

2.4.7.Cac vi du minh hoa
2.4.7.1. Giao tiép véi bdé chuyén ddi A/D ADC0804 dung
8255A & Mode 0 va Mode BSR

Ta thiét lap 8255A hoat dong nhu sau:
- Dung Port A dé doc dix ligu.
- Dung PCO, PC3 diéu khién cac chan RD, WR ciia ADC0804.

bsas
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Xét so d6 mach co logic chon chip giong nhu hinh 4.10. Tam dia chi Port tir

300h + 303h.

- Tir didu khién mode 0:

Port A: nhap

Pot B: khong sir dung
Port Clow: port xuat dung dé diéu khién 2 ngd RD, WR ctua ADC0804
Port Chigh: port nhap dung dé doc trang thai & chan INTR ctua ADC0804

D7 D6 D5

D4

D3

D2

DI

DO

L1t ] o [ o]

1

0

0 |

0

0

| =90h

/0 PA:mode0 PA:nhip PCH: xuat

- Tir diéu khién BSR:

PB: khong sir dung  PCL: xuat

D7 | D6 | DS | D4 | D3 | D2 | D1 | DO
bat PCO 0 0 0 0 0 0 0 1 =01h
Xoa PCO 0 0 0 0 0 0 0 0 = 00h
bat PC3 0 0 0 0 0 1 1 1 =07h
Xo4 PC3 0 0 0 0 0 1 1 0 = 06h
Pham Hung Kim Khanh
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Hinh 4.16 — Giao tiép bo chuyén dbi A/D ADC0804 ding 8255A
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adc: MOV
MOV
OUT

MOV
ouT
MOV
ouT

MOV
ouT
CALL
MOV
ouT
MOV
IN

MOV
OuT
RET

2.4.

Mo ta chuong trinh:

» Khoi dong 8255A bang cach dit tir diéu khién mode 0 vao thanh ghi
diéu khién.

Cép mot xung vao chan RD ciia 8255A.

Poc trang thai cia ADC0804 tir chan INTR .

Néu INTR= 0 thi cAp mot xung vao chan WR ctia ADC0804 dé
xuat dir liéu.

Doc dit liéu tr ADC0804 vao thong qua Port A.

YV VY VYV

Doan chuong trinh thyc hién:

DX,303h ; Dia chi thanh ghi diéu khién (CR)
AL,90h : Tt diéu khién (CW)
DX AL ;Ghi CW vao CR
AL,01h : TUr diéu khién BSR @ PCO=1 (RD =1)
DX,AL : Xuitra CR
AL,07h : Tir diéu khién BSR dé PC3 =1
DX,AL : Xuitra CR
AL,06h ; Tur diéu khién BSR dé PC3 = 0, tao xung WR
DX,AL : Xuitra CR
DELAY : Cho qua trinh chuyén doi thuc hién xong
AL,07h : Tir diéu khién BSR dé PC3 = 1
DX,AL : Xuitra CR
DX,300h ; Pia chi Port A
AL,DX ; Poc dit liéu da chuyén do6i tir ADC0804
AL,01h : Tur diéu khién BSR @8 PCO=1 (RD =1)
DX,AL : Xudt ra CR

; vao tur Port A cia 8255A

7.2. Giao tié€p v8i may in trong ché do bat tay
(Mode 1)

Xét mach giao tiép 8255A ¢ mode 1 voi Port A dugc dung lam Port nhép tu
ban phim véi I/O interrupt va Port B dugc thiét ké lam Port xuat t6i may in véi /0
kiém tra trang thai. Ta can thuc hién cic cong viéc sau:

Xac dinh dia chi Port.

Xéc dinh tir diéu khién dé Port A nhap va Port B xuat & Mode 1.

Xac dinh tir diéu khién BSR cho phép ngit (INTEA).

Xac dinh céac byte mat na dé kiém tra cac duong OBFs trong I/O kiém
tra trang thai.

Viét cac 1énh khoi dong va chuong trinh con in cac ky tu chira trong bd
nhd

Gia str logic chon chip nhu hinh 4.10, dia chi Port cho trong bang 4.4:

PA: FCh
PB: FDh
PC: FEh
CR: FFh
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<> PA7 + PAGK 1 Tir ban phim
CS cs PC4 STB  Tu ngoai vi
Al Al PC5 IBF Dén ngoai vi
INTRA .
A0 A0 PC3 Dén interrupt cua pP
IOR L PC1 OBFs pép may in
RD ACK
T may in
WR
RESET RESET
PB7 + PBOC_—_—— > Dén may in

Hinh 4.17 — Giao tiép 8255A & Mode 1

- Tir diéu khién: Port A nhép, Port B xuit & Mode 1

D7

D6 | D5

D4

D3

D2

DI

DO

0 1

1

0

1

0

0

1/0

PA: Mode 1

PA: nhap

Khong str dung

PB: Mode 1

PB: xuit

Khong sir dung

= B4h

- Tir diéu khién BSR: dung dé dit flipflop cho phép ngit cua Port A
(INTEA), bit PC4 =1

D7
| 0
BSR mode

D6 D5 D4 D3
oo o[
Khong st dung

D2 D1 DO
o[ 0 | 1
Bit PC4 Dit bit (Set)

| =09

- Tir trang thai kiém tra OBF:

D7 D6 D5 D4 D3 D2
X X X X X X

D1
OBFs

DO

Byte mat na: 0000 0010b

% Khéi dong:

MOV DX, OFFh
MOV AL, 0B4h
OouT DX, AL
MOV AL, 09h
ouT DX, AL
CALL print

Pham Hung Kim Khanh

; Khoi dong 8255A

; @ Mode 1, Port A nhap
; Port B Xuét

; Pat INTEA

; cho phép INTRA
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«* Chuong trinh con PRINT:

print: LEA DX,msg : Chi dén vi tri chtra cac ky tu
MOV SI, DX
ADD SI,2

next: LODSB : Lay ky tu tir bd nhé
CMP AL,0 : Néu khong con ky tur nao
INE cont : thi két thuc
JMP exit

cont: MOV AH,AL ; Luu ky tu vira doc
MOV DX,0FEh

status: IN AL,DX ; Poc vao tir Port C
AND AL,02h ; Chi nhan PC1
JE status : Néu may in khong sin sang thi chd
MOV AL,AH
MOV DX,0FDh ; Xuét ky tu da nhan ra
ouT DX,AL ; may in (Port B)
IMP next : X Iy ky tu ké tiép

exit: RET

+* Mo ta chwong trinh:

- Ta st dung 8255A trong phan thiét ké nay cho phép 2 hoat dong: Xudt ra
may in va lay dit liéu vao tr ban phim. Giao tiép voi may in ding kiém
tra trang thai va giao tiép ban phim dung ngat.

- Trong chuong trinh con PRINT, ky tu dugc dat trong thanh ghi tich luy

A va trang thai doc tir Port C. Ban dau Port B tréng, bit PC1 (OBFs) &
muc cao. Ta thyc hién 1€énh OUT gé1i dir li€u ra Port B. Tin hiéu OBFs
s& xudng mirc thip do tac dong canh 1én cua tin hiéu WR , x4c dinh rang
dir li¢u da goi ra may in. Sau khi nhén byte dir liu, may in goi trd lai tin
hiéu ACK xac dinh da nhan. Tin hi¢u ACK lam cho OBFs ¢ muc cao
xac dinh may in sdn sang nhan ky tr ké tiép va chwong trinh con PRINT
tiép tuc thuc hién cho dén khi khong con ky ty ndo trong ving nhd.

- Néu mot phim dugc nhén khi chuong trinh con PRINT dang thyc thi,

byte dit liéu truyén toi Port A va STBa xubng muc thap, dit IBFA 1én
mirc cao. Khi STB4 tré lai muc cao thi s€ tao ra INTRA. Tin hi€u nay
tao ngét dén uP va diéu khién dugc chuyén dén chuong trinh phuc vu
ngat. Chuong trinh nay s& doc ndi dung Port A, cho phép ngit va quay
vé chuong trinh con PRINT.

y @
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2.4.7.3. Truyén dir liéu giira hai microprocessor trong
xU ly phan bo dung 8255A & Mode 2
Ta thiét ké mach giao tiép dé truyén dir lidu hai chiéu dang chi — t& (master —
slave) gitra hai pP.

— PA7 + PAK ————— >
pcd, STB
Giai o PCS IBF
PC7 R
B pog, ACK
————JdRD
W INTR
—————— O
WR PC3

A

Hinh 4.18 — Théng tin 2 chiéu giita 2 puP dung 8255A

Hinh 4.18 chi so d6 khdi thiét 1ap thong tin hay chiéu giita chu va té . So d6
khdi chi hai data bas hai chiéu — chu va té — dwoc ndi v6i nhau thong qua 8225A,
trong d6 8225A lam viéc nhu thiét bi giao tiép ctia uP chu. Port A ciia 8225A duoc
dung dé truyén dir lidu hai chiéu va 4 tin hiéu tir port C duoc dung dé bat tay. Qua
trinh truyén dir liéu twong tu nhu Mode 1 ctia 8225A. Khi pP chu ghi 1 byte dit liéu
vao 8225A tin hiéu OBF xuéng murc thap dé bao cho uP t¢ biét 1a da goi dit liéu vao,
1P t& s& bao nhan dugc khi né doc byte dir liéu nay. Tuong ty, hai tin hiéu bat tay
khac dugc dung khi pP té truyén 1 byte dit liéu dén pP chu.

uP chii doi hoi cac port /O dung dé doc va ghi dir liéu va kiém tra trang thai
ctia cac tin hiéu bat tay. Tuong tu, pP t& can cac port I/O dé thuc hién Poc va Ghi.
Truyén dir liéu c6 thé duge thuc hién béng cach kiém tra trang thai hay dung ngét. Téc
d6 xur 1y dir liéu d6i véi uP chii quan trong hon nén thuong ding pP chu ¢ ché do ngat
va pP t6 & ché d6 kiém tra trang thai. O vi du nay, ta s& ding ca 2 uP & ché do kiém
trang thai.

Cac hoat dong truyén dit liéu giita 2 1/O kiém tra trang thai c6 thé liét ké nhu
sau:

% Truyén dir liéu tir yP chi dén pP té:

1. pP chu doc trang thai cua OBF d8 kiém tra xem uP té da doc dir li¢u chua.
bay la chtrc nang nhap cho uP chu.

2. up chi ghi dit liéu vao Port A va 8225A bao cho pP t& biét bang cach dua
tin hiéu OBF xubng muc thip. Pay 1a chirc ning xuat ctia puP chu.
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3. uP t6 kiém tra tin hiéu OBF (tir uP chil) dé xac dinh tinh sin sang cua dir
lidu. Pay 1a chtic nang nhap d6i véi pP t6.
4. pP t6 doc dir lidu tur Port A va bao cho biét da nhan dugc bang cach dua tin

hiéu ACK xubng mirc thip . Pay la chirc nang nhap ddi voi pP t6.

% Truyén dir liéu tir uP té& dén up chi:

1. pP t& kiém tra tin higu bét tay IBF dé xem port A c¢é san sang truyén dir liéu
hay khong dé truyén 1 byte . Pay 1a chirc nang nhap d6i véi puP 6 .

2. uP dit byte dir liéu 1én data bus va bao cho 8225A biét rang san sang goi dit
liéu bing cach ding tin hiéu STB. DAy la chuc ning xuat dbi voi uP to.

3. 8225A dua IBF 1én muc cao, pP chu doc tin hi¢u nay dé xac dinh dix liéu
san sang chwa . Pay 1a chirc nang nhap dbi véi puP chi .

4. uP chu doc byte dit liéu . Day 1a chtrc ning nhap ddi v6i pP chu.

++ Két noi phan cing:

Hinh 4.19 cho thay so dd két nbi cac port can thiét va logic chon chip cho
8255A. pP chu thyc hién giai ma chon 8255A dung cong NAND 8 ngd vao nén 8255A
duoc chon khi tat ca cac ngd vao cua céng NAND déu & muc 1. Tir do, ta co cac dia
chi Port cia 8255A d6i véi P chu la:

PA: FCh
PB: FDh
PC: FEh
CR: FFh

y @
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Port A dugc sir dung & Mode 2 dung 4 tin hiéu tir Port C. uP chu kiém tra cac
tin hiéu ACK va STB béng cach doc cac bit trang thai OBF va IBF & Port C.

Hai tin hiéu bét tay khac - OBF va IBF — duoc ndi tuong tmg véi céc bit D7 va
DO cua data bus cua pP t& thong qua bd dém 3 trang thai 74LS365. Logic gidi ma cho
cac duong tin hi¢u tai Port C chinh l1a bg gidi ma 3 sang 8 74L.S138. Gia stir cac duong
logic khong st dung (A3 va A4) & muc 0, 8 dudng ra cia bd gidi ma s€ cho phép vung
dia chi 80h + 87h (Bang 4.6). Hai dudng ra cua bd giai ma duoc két hop voi tin hiéu
diéu khién IOR dé tao ra 2 xung chon thiét bi nhan (85h va 87h). Xung chon thiét bi
nhap 87h dugc ding dé doc trang thai & cac dudng dit liéu D7 va DO. Puong giai ma
¢6 dia chi 80h duoc két hop véi IOW dé tao tin hiéu STB.

Bang 4.6:
A7 | A6 | AS | A4 | A3 | A2 | A1 | A0 | Chan gidi ma | Dia chi hex
1 0 0 0 0 0 0 0 YO 80h
0 0 1 Yl 81h
0 1 0 Y2 82h
0 1 1 Y3 83h
1 0 0 Y4 84h
1 0 1 Y5 85h
1 1 0 Y6 86h
1 1 1 Y7 87h
% Tir diéu khién mode 2:
D7 D6 D5 D4 D3 D2 Dl DO
1 | 1 | o | o [ o | o | o | o |=con
/0 Mode 2 Khong str dung

< Tuw trang thai mode 2:

Trang thai cua hoat dong I/O & Mode 2 c6 thé kiém rta béng cach doc ndi dung
Port C.

D7 D6 D5 D4 D3 D2 Dl DO
OBF, | INTE; | IBFA | INTE, | INTRA | X X X

Trang thai qﬁa tin hicu OBF duoc kiém tra béng cach doc bit D7 va trang thai
cua IBF kiém tra bang bit DO.

% Cac tac vu Doc va Ghi cua pP té:

Mot byte dir liéu c6 thé dugc doc boi pP td tir Port A bang cach goi mot xung
chon thiét bi tac dong murc thap dén tin hiéu ACK, khong can xay dung Port nhép.
Tuong tw, mot byte dit liéu c6 thé dugc ghi vao pP bang cach dua tin hiéu STB xudng
thap.
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< Luwu do giii thuat:

Chuong trinh cha Chuong trinh t&
Begin Begin
A 4 A
Khoi dong 8255A Khoi dong 8255A
Xac dinh vi tri cac 6 nhd Xac dinh vi tri cac 6 nhd
v v
Poc Port C xac dinh OBF Poc Port C xac dinh OBF
N N
OBF cao? OBF thip?
Y
Poc byte Poc byte
A 4 A 4
Xuét byte Cét byte

D3 truyén hét? Da nhan hét?

«* Chuong trinh:

> Doan chuong trinh chi: (Master program)

MOV SP,stack]

MOV SI,master ; Pia chi cac byte can xuét
MOV CX,byte no : S6 byte can xuat

MOV AL,0COh ; TUr diéu khién

MOV DX,0FFh ; Pia chi thanh ghi diéu khién
OouT DX,AL
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next: MOV DX,0FEh ; Pia chi Port C

wait: IN AL,DX ; Poc vao tir Port C
AND AL,80h ; Kiém tra OBF
JNE wait ; Cho dén khi OBF =0
LODSB ; Boc byte
MOV DX,0FCh ; Xuat byte vira doc
ouT DX,AL ;ra ’Port A . )
LOOP next ; Néu con byte truyén thi tiép tuc
END

» Doan chwong trinh té: (Slave program)

MOV ES,stack2
MOV DlI,slave ; B;a chi cé}c byte s€ luu
MOV CX,byte no ; SO byte can nhan

next: MOV DX,87h

wait: IN AL,DX ; Poc OBF
AND AL,80h ; Kiém tra OBF
JE wait ; Chr dén khi OBF = 1
MOV DX.,85h
IN AL,DX ; Poc dir liéu
STOSB ; Cé}t vao 0 nho ‘ ’
LOOP next ; Néu con byte truyén thi ti€p tuc
END

- Ta thay rang ca hai chuong trinh s& kiém tra trang thai OBF. Chuong
trinh chit doi cho dén khi OBF 1én mirc cao s& ghi mot byte vao Port A.
Nguoc lai, chuong trinh t& doi cho dén khi OBF xuéng muc thép thi sé&
doc dir lidu.

- Khi pP chu ghi mdt byte dir li¢u, no s€ chdt tai Port A va byte dir li€u
duoc dit trén data bus ctia pP td khi ACK xudng mirc thap.

- Hai chuong trinh trén chi cho phép truyén mot khdi dit lidu tir pP chi
dén pP t& nhung khong thé truyén nguoc lai. Bé chuyén mot khoi dir
lidu tir uP t& dén WP cha, can phai doc tin hiéu IBF. pP chu doi cho dén
khi IBF = 1 thi s& doc mot byte di li€u con pP té doi cho dén khi IBF =
0 thi ghi mot byte dir liéu.

- Gian dd thoi gian ¢ hinh 3.4.16 cho thiy tin hiéu INTR dung dé truyén
dir liéu bang ngat. Trong vi du nay, ta khong st dung ngit.
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Tai ligu vi xiv Iy Té chire nhdp / xuit

INTR
/

ACK \ /

STB /

IBF / \__

Bus ngoai
D S S

RD f /
/
Data tir ngoai / \—/_
Vi dén 8255A Data tir Data tir 8255A
8255A dén dén pP
ngoai vi

Hinh 4.20 — Gian d6 thoi gian & Mode 2
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