Tai ligu Lip trinh hé thong Chwong 5

~ Chuwong 5
GIAO TIEP CONG SONG SONG

1. Cau trac céng song song

‘ Cong song song gom c6 4 duong diéu khién, 5 dudng trang thai va 8 duong dir lidu
bao gom 5 ché do hoat dong:

- Ché @6 tuong thich (compatibility).

- Ché d¢ nibble.

- Ché 46 byte.

- Ché @6 EPP (Enhanced Parallel Port).

- Ché @6 ECP (Extended Capabilities Port).

3 c}lé do dﬁu‘tién sir dung port song song chuan (SPP — Standard Parallel Port) trong
khi d6 ché dg 4, 5 can thém phan cung de cho phép hoat dong & toc do cao hon. So d6 chan
cua may in nhu sau:

Chin Tin hiéu Mo ta

1 STR (Out) Miuic tin higu thap, truyén dit liéu téi may in

2 DO Bit dit li¢u 0

3 D1 Bit dit li¢u 1

4 D2 Bit dit li¢u 2

5 D3 Bit dir ligu 3

6 D4 Bit dit li¢u 4

7 D5 Bit dir ligu 5

8 D6 Bit dit li¢u 6

9 D7 Bit dit li¢u 7

10 ACK (In) Mirc thap: méy in da nhan 1 ky tu va c6 kha ning
nhan nira

11 BUSY (In) Miic cao: ky tu dd dugc nhan; bo dém méy in day;
khoi dong may in; mdy in ¢ trang thai off-line.

12 PAPER EMPTY (In) | Mirc cao: hét gidy

13 SELECT (In) Mtic cao: mdy in & trang théi online

14 AUTOFEED (Out) Tu dong xudng dong; muc thap: may in xudng
dong tu dong

15 ERROR (In) Mirc thap: hét gidy; may in & offline; 16i may in

16 INIT (Out) Murc thap: khéi dong may in

17 SELECTIN (Out) Murc thap: chon may in

18-25 GROUND ov

Cdng song song c6 ba thanh ghi c6 thé truyén dir lidu va diéu khién may in. Dia chi
co s& cua cac thanh ghi cho tat ca cong LPT (line printer) tir LPT1 dén LPT4 dugc luu tri
trong vung dit liéu cua BIOS. Thanh ghi dit li¢u dugc dinh vi & offset 00h, thanh ghi trang
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thai & 01h, va thanh ghi diéu khién ¢ 02h. Thong thudng, dia chi co s caa LPT1 1a 378h,
LPT2 1a 278h, do d6 dia chi ctia thanh ghi trang thai 1a 379h hodc 279h va dia chi thanh ghi
diéu khién 1a 37Ah hodc 27Ah. Tuy nhién trong mét sé trudng hop, dia chi ciia cong song
song c6 thé khac do qué trinh khéi dong ctia BIOS. BIOS s& luu trit cac dia chi nay nhu sau:

Dia chi Chirc nang
0000h:0408h | Bia chi co s¢ cua LPTI
0000h:040Ah | bia chi co s& cua LPT2
0000h:040Ch | bia chi co sé cua LPT3

Pinh dang cac thanh ghi nhu sau:
Thanh ghi dit liéu (hai chiéu):

Tin hiédu may in | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Chéan sd 9 | 8|76 |54]3]|2

Thanh ghi trang thai may in (chi doc):

7 6 5 4 3 2 1 0
Tin hi¢u may in | BUSY | Ack | PAPER EMPTY | SELECT | ERROR IRQ | X
Sochancam | 11 10 12 13 15 - -1-

Thanh ghi diéu khién may in:

76 5 4 3 2 1 0
Tin  hiéu | x | x | DIR | IRQ SELECTIN | INIT | AUTOFEED | STROBE
mdy in Enable

Séchancam | - | - | - - 17 16 14 1

x: khong st dung )
IRQ Enable: yéu cau ngat cung; 1 = cho phép; 0 = khong cho phép

Cha y rang chan BUSY duoc ndi v6i cong dao trudc khi dua vao thanh ghi trang
thai, cac bit SELECTIN, AUTOFEED va STROBE duoc dua qua céng dao trude khi dua
ra cac chan cua cong may in.

Thong thuong toe do xir 1y dir liéu cua cac thiét bi ngoai vi nhu may in chdm hon PC
nhiéu nén céc duong ACK, BUSY va STR duoc sir dung cho k¥ thuat bat tay. Khéi dau,
PC dat dir liu 1€n bus sau d6 kich hoat duong STR xudng mirc thip dé thong tin cho may
in biét rang dir liéu da on dinh trén bus. Khi may in xtr ly xong dit li¢u, nd s& tra lai tin hi¢u
ACK xudng murc thip dé ghi nhén. PC doi cho dén khi duong BUSY tir may in xudng thap
(may in khong ban) thi s€ dua tiép dir 1iu lén bus.
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2. Giao tiép v&i thiét bi ngoai vi

2.1. Giao tiép vé&i may tinh
Qua trinh giao tiép véi cong song song dung 2 ché do: ché do chudn SPP va ché do
mo& rong. Viéc giao tiép & ché do chuan mo ta nhu sau:
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Hinh 5.1 - Trao d6i dit liéu qua cong song song giita 2 PC ding ché do chuan

So d6 chan két ndi mo ta nhu sau:

PC1 PC2
Chirc nang Chan | Chan Chirc nang
DO 2 15 ERROR
D1 3 13 SELECT
D2 4 12 PAPER EMPTY
D3 5 10 ACK
D4 6 11 BUSY
BUSY 11 6 D4
ACK 10 5 D3
PAPER EMPTY | 12 4 D2
SELECT 13 3 Dl
ERROR 15 2 DO
GND 25 25 GND

Ngoai ra, viéc két noi gitra 2 may tinh st dung cong song song c6 thé dung ché do
mo rong, ché do nay cho phép giao ti€p vdi toc do cao hon.
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Hinh 5.2 - Trao d6i dit liéu qua cong song song giita 2 PC dung ché do mé rong

So do chan két ndi mo ta nhu sau:

PC1 PC2
Chirc nang | Chan | Chan | Chirc ning
DO 2 2 DO
D1 3 3 Dl
D2 4 4 D2
D3 5 5 D3
D4 6 6 D4
D5 7 7 D5
D6 8 8 D6
D7 9 9 D7
SELECT 13 17 SELECTIN
BUSY 11 16 INIT
ACK 10 1 STROBE
SELECTIN | 17 13 SELECT
INIT 16 11 BUSY
STROBE | ! 10 | ACK

2.2. Giao tiép thiét bi khac
7 Qua trinh giao :[iép véi céac thiét bi ngoai vi co thé thuc hién thong qua ché d6 chuan.
bé doc dir liéu, co thé dung mot IC ghep kénh 2->1 74LS257 va dung 4 bit trang thai cta
cong song song con xuat dir liéu thi st dung 8 duong dir liéu DO — D7.
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Hinh 5.3 — Mach giao tiép don gian thong qua cong mdy in
Giao dién:
. Printer Interface Example _ O] x|
LEDO Q I Switch 0aff
LED Q I~ Switch 1 off
LED2 . I~ Switch 2 off
LED3 . ¥ Switch 3 on
LED4 . ¥ Switch 4 on
LEDS . ¥ Switch 5an
LEDE O [v Switch B an
LED7 O ™ Switch 7 off
Receive E uit |

Hinh 5.4 — Giao dién ctia chunog trinh giao tiép v&i cong may in

Chuong trinh giao tiép trén VB sir dung thu vién lién két dong dé trao ddi dir liéu véi
cong may in. Thu vién IO.DLL bao gém céc ham sau:

- Ham PortOut: xuit 1 byte ra cong
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Private Declare Sub PortOut Lib "IO.DLL" (ByVal Port
As Integer, ByVal Data As Byte)

Port: dia chi cong, Data: dir liéu xuét
- Ham PortWordOut: xuit 1 word ra cong

Private Declare Sub PortWordOut Lib "IO.DLL" (ByVal
Port As Integer, ByVal Data As Integer)

- Ham PortDWordOut: xuét 1 double word ra cong

Private Declare Sub PortDWordOut Lib "IO.DLL" (ByVal
Port As Integer, ByVal Data As Long)

- Ham PortIn: nhap 1 byte tir cong, tra vé gia tri nhap

Private Declare Function PortIn Lib "IO.DLL" (ByVal
Port As Integer) As Byte

- Ham PortWordIn: nhap 1 word tir cong

Private Declare Function PortWordIn Lib "IO.DLL"
(ByVal Port As Integer) As Integer

- Ham PortDWordIn: nhap 1 double word tir cong

Private Declare Function PortDWordIn Lib "IO.DLL"
(ByVal Port As Integer) As Long

Chuong trinh nguén:
VERSION 5.00
Begin VB.Form Forml

Caption = "Printer Interface Example"
ClientHeight = 4665
ClientLeft = 60
ClientTop = 345
ClientWidth = 3585
LinkTopic = "Forml"
ScaleHeight = 4665
ScaleWidth = 3585
StartUpPosition = 3 'Windows Default
Begin VB.CommandButton cmdReceive
Caption = "Receive"
Height = 495
Left = 1200
TabIndex = 18
Top = 3960
wWidth = 1095
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End

Begin VB.CheckBox chkSW
Height = 375
Index = 7
Left = 1800
TabIndex = 17
Top = 3480
Width = 1575

End

Begin VB.CheckBox chkSwW
Height = 375
Index = 6
Left = 1800
TabIndex = 16
Top = 3000
Width = 1575

End

Begin VB.CheckBox chkSwW
Height = 375
Index = 5
Left = 1800
TabIndex = 15
Top = 2520
Width = 1575

End

Begin VB.CheckBox chkSwW
Height = 375
Index = 4
Left = 1800
TabIndex = 14
Top = 2040
Width = 1575

End

Begin VB.CheckBox chkSwW
Height = 375
Index = 3
Left = 1800
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TabIndex = 13
Top = 1560
Width = 1575

End

Begin VB.CheckBox chkSwW
Height = 375
Index = 2
Left = 1800
TabIndex = 12
Top = 1080
Width = 1575

End

Begin VB.CheckBox chkSwW
Height = 375
Index = 1
Left = 1800
TabIndex = 11
Top = 600
Width = 1575

End

Begin VB.CheckBox chkSW
Height = 375
Index = 0
Left = 1800
TabIndex = 10
Top = 120
Width = 1575

End

Begin VB.CommandButton cmdExit
Caption = "Exit"
Height = 495
Left = 2400
TabIndex = 9
Top = 3960
Width = 975

End
Begin VB.CommandButton cmdSend
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Caption = "Send"
Height = 495
Left = 0
TabIndex = 8
Top = 3960
Width = 1095
End
Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED7"
Height = 375
Index = 7
Left = 240
TabIndex = 7
Top = 3480
Width = 1095
End
Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED6"
Height = 375
Index = 6
Left = 240
TabIndex = 6
Top = 3000
wWidth = 975
End
Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED5"
Height = 375
Index = 5
Left = 240
TabIndex = 5
Top = 2520
Width = 975

End
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Begin VB.Label 1bl1LED

BackStyle = 0 'Transparent
Caption = "LED4"
Height = 375
Index = 4
Left = 240
TabIndex = 4
Top = 2040
Width = 975
End
Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED3"
Height = 375
Index = 3
Left = 240
TabIndex = 3
Top = 1560
Width = 975
End
Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED2"
Height = 375
Index = 2
Left = 240
TabIndex = 2
Top = 1080
Width = 975
End
Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED1"
Height = 375
Index = 1
Left = 240
TabIndex = 1
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Top = 600
Width = 975

End

Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LEDO"
Height = 375
Index = 0
Left = 240
TabIndex = 0
Top = 120
Width = 975

End

Begin VB.Shape shpLED
BorderColor = &HOOOO0O0FF&
FillColor = &HOO0000FF&
Fillstyle = 0 'Solid
Height = 375
Index = 7
Left = 840
Shape = 3 'Circle
Top = 3480
Width = 375

End

Begin VB.Shape shpLED
BorderColor = &HOOOOO0O0FF&
FillColor = &HOOOOO0OO0OFF&
FillStyle = 0 'Solid
Height = 375
Index = 6
Left = 840
Shape = 3 'Circle
Top = 3000
wWidth = 375

End

Begin VB.Shape shpLED
BorderColor = &HOOOOO0O0FF&
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FillColor =
FillStyle =
Height =
Index =
Left =
Shape =
Top =
Width =

End

Begin VB.Shape shpLED
BorderColor =
FillColor =
Fillstyle =
Height =
Index =
Left =
Shape =
Top =
Width =

End

Begin VB.Shape shpLED
BorderColor =
FillColor =
FillStyle =
Height =
Index =
Left =
Shape =
Top =
Width =

End

Begin VB.Shape shpLED
BorderColor =
FillColor =
FillStyle =
Height =
Index =

&HOOOOOOFF&
0 'Solid
375

5

840

3 'Circle
2520

375

&HOOOOOOFF&
&HOOOOOOFF&
0 'Solid
375

4

840

3 'Circle
2040

375

&HOOOOOOFF&
&HOOOOO0O0FF&
0 'Solid
375

3

840

3 'Circle
1560

375

&HOOOOOO0OFF&
&HOOOOO0FF&
0 'Solid
375

2
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Left = 840
Shape = 3 'Circle
Top = 1080
Width = 375
End
Begin VB.Shape shpLED
BorderColor = &HOOOOO0O0FF&
FillColor = &HOOOOOOFF&
Fillstyle = 0 'Solid
Height = 375
Index = 1
Left = 840
Shape = 3 'Circle
Top = 600
Width = 375
End
Begin VB.Shape shpLED
BorderColor = &HOOOOOOFF&
FillColor = &HOOOOOOFF&
FillStyle = 0 'Solid
Height = 375
Index = 0
Left = 840
Shape = 3 'Circle
Top = 120
Width = 375
End
End
Attribute VB Name = "Forml"
Attribute VB GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB PredeclaredId = True
Attribute VB _Exposed = False
'TO.DLL

Private Declare Sub PortOut Lib
As Integer, ByVal Data As Byte)

"IO.DLL" (ByVal Port
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Private Declare Function PortIn Lib "IO.DLL" (ByVal
Port As Integer) As Byte

'Variable
Private BA LPT As Integer

Private Sub cmdExit Click ()
End
End Sub

Private Sub cmdReceive Click()
Dim n As Integer
Dim nl As Integer

Dim i As Integer

PortOut BA LPT + 2, &H8 'SELECTIN = 1
PortOut BA LPT + 2, 0 'SELECTIN = O
nl = PortIn(BA LPT + 1) 'Doc 4 bit thap

nl = nl / &H10 'Dich phai 4 bit
PortOut BA LPT + 2, 2 'AUTOFEED=1
n = PortIn(BA LPT + 1) 'Doc 4 bit cao
n = n And &HFO
n=n+nl
For i = 0 To 7
chkSW (i) .Value = n Mod 2
If chkSW(i) .Value = 0 Then
chkSW (i) .Caption = "Switch " & Str(i) &
" off"
Else
chkSW (i) .Caption = "Switch " & Str(i) &
" oont
End If
n = Fix(n / 2)
Next i
End Sub

Private Sub cmdSend Click()
Dim t As Integer

Dim i As Integer
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Dim s As String
t =20
For i = 0 To 7
t =t + (2" 1) * (1 - shpLED(i).FillStyle)

Next 1

PortOut BA LPT,

PortOut BA LPT, 1 'STROBE = 1
PortOut BA LPT, O 'STROBE =
End Sub

Private Sub Form Load()
BA LPT = &H378

PortOut BA LPT + 2, 0
End Sub

Private Sub 1blLED Click (Index As Integer)

shpLED (Index) .FillStyle = 1 -
shpLED (Index) .FillStyle
End Sub
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