Chuong 6

GIAO TIEP QUA CONG SONG
SONG

Céng song song thudng dung dé giao ti€p may vi tinh véi ddi
tugng bén ngoai nhd cac dic diém:

- Lap trinh don gian, dé két néi

- Téc d6 nhanh.

Khuyé&t diém clia céng song song 1a khodng cach ngén do tinh
chéng nhiéu kém. Theo tiéu chudn IEEE 1284 ndm 1994 c6 5 ché
dod hoat déng cho c6ng song song.

- SPP :céng song song chu&n c6 3 mode la:

+ Compatibility: xuat 8 bit
+ Nibble: nhéap 4 bit
+ Byte: c¢éng hai chiéu

- EPP: c8ng song song tang cudng (enhanced parallel port)

- ECP: c6ng m& rong kha nang (extended capability port)

Tuy loai mainboard cé thé hé trg c& 5 mode hay chi vai mode.

Céng SPP c¢6 thé truyén dii liéu song song 8 bit ti may tinh ra
vGi van téc 50 Kbytes/sec dén 150 Kbytes/sec. Khi muén nhap di
liéu vao may tinh c6 thé dung mode Nibble truyén 4 bit hay mode Byte
truyén 8 bit.

Céng EPP va ECP dung thém phén clng hd trg nén van téc
truyén nhanh hon, c6 thé dén 2 Mbytes/sec, thu phat song song 8
bit.

Thay d6i ché dd cla céng song song bang cach vao BIOS
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SETUP cla may tinh khi khdi déng may.

Céac may tinh khéng cé c6ng song song c6 thé s dung
chuyén déi USB - Parallel Port hay PCMCIA (Personal Computer
Memory Card International Association) - Parallel Port.

Parallel PCMCIA Card SPF/ECP/EPP LPT Port True Printer Port CardBus

Ngoai nhiém vu giao ti€p, céng song song con dung lam khéa
ban quyén dongle, phan mém co6 bao vé doc ma khéa ti vi mach
trén dongle, néu khéng c6 sé chi cho phép sl dung & ché do gidi
han.
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6.1 Céng SPP

Céng song song c6 dau ndi 25 chan cai thudng dung dé két
néi véi may in dau ndi Centronics 34 chan.

Bang 6.1 cho sd d6 chan va y nghia cac chan cGa céng SPP
khi dung véi may in, dau “/” ¢é nghia tich cuc thdp. Vi du, chan 15
la /Error hudng vao, néu chan nay xuéng muc 0 la c6 16i. Cét Pao
ghi chii C6 tuc la tin hiéu dugc ddo muc, vi du chan 17 khi dua
muc logic 0 Ging vSi chan nay vao thanh ghi diéu khién thi & chan
17 xudt hién muc 1.

Bang 6.1: SO db chan cla d4u néi phia mdy tinh (c6ng SPP)

va phia may in

Chan Chan Tin hiéu
Hudng |Thanh ghi|Pdo

D - 25|Centronics SPP

1 1 /Strobe  |Vao/Ra|Piéu khién| Cé

2 2 Data 0 Ra Data

3 3 Data 1 Ra Data

4 4 Data 2 Ra Data

5 5 Data 3 Ra Data

6 6 Data 4 Ra Data

7 7 Data 5 Ra Data
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8 8 Data 6 Ra Data
9 9 Data 7 Ra Data
10 10 /Ack Vao |Trang thai
11 11 Busy Vao |Trangthai| Co
12 12 Paper Out Vao |Trang thai
13 13 Select Vao |Trang thai
14 14 /Auto-Linefeed|Vao/Ra|Diéu khién| C6
15 32 /Error Vao |Trang thai
16 31 /Init Vao/Ra|biéu khién
17 36 /Select Printer|Vao/Ra|Biéu khién| C6
18 -25| 19-30 Mass
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Ngd ra c6ng song song tudng thich véi céng TTL, dong cap va
thu khodng vai mA dén 16mA tay loai két cdu phan cuing (cong
nghé ASIC). Giao ti€p c6ng song song v6i may in thudng dudc
thuc hién theo H.6.1

Computar

Ten tin higu va =04
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BUSY 4/

TACK

DATA b A

Hinh 6.1: So d6 két ndi va bdt tay

o
S

Ban dau di liéu 8 bit dugc dua ra, may tinh doc chan Busy
néu G muc thdp thi may in radnh, sé dua ra tin hiéu Strobe rdng
1pusec va may in doc di liéu, doc xong sé béo trd lai bAng ACK
rong 5psec. NEu may in ban thi Busy sé ¢ muc cao.

Viéc giao tiép dugc thuc hién qua 3 thanh ghi: thanh ghi di
lidu, thanh ghi trang thai va thanh ghi diéu khién. Théng thudng si
dung hai dia chi géc la:

378H cho LPT1 (line printer 1)
278H cho LPT2

Mot s6 may dung dia chi 03BC.

- Thanh ghi dii liéu cé dia chi g6¢ +0, 8 bit, nhan di liéu dé
xudt ra ngoai, dif liéu dudc chot..

- Thanh ghi trang thai dia chi goc +1 la thanh ghi chi doc dlung
dé nhan tin hiéu ti ngoai vao, cé 5 tin hiéu vao.

D7 DO

x
x

Busy /ACK Paper Out Select /Error /IRQ

11 10 12 13 15
Chu y la bit Busy dugc ddo, nghia la néu chan 11 c6 dién ap
+5V thi bit D7 cla thanh ghi trang thai muic logic 0, bit D2 bang 0 khi c6
ngat t /ACK.
- Thanh ghi diéu khién c6 bén dudng ra diéu khién, dia chi g6c¢c
+2, cac dudng nay dung cuc thu hd do dé cé thé giao ti€p hai
chiéu.
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D7 DO
Cho phép | Cho phép Chon
X X | cénghai | IRQ qua may in
chiéu ACK /Select
17 16 14 1
Céac chan 1, 11, 14 va 17 dudc dado phan cling, bit D6 thanh
ghi trang thai (chan s6 10) ti 1 —0 thi gay ra ngat IRQ7 néu dugc

cho phép bdi D4 cla thanh ghi diéu khién =1.

Khdi dong Xuéng hang Kich
may in /Init |/Auto Linefeed | /Strobe
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Hinh 6.2 So dé thanh ghi dii liéu hai hudng

Mét s6 mainboard (H6.2) hé trg giao ti€p hai chiéu qua thanh
ghi dii liéu, bit D5 clia thanh ghi diéu khién bang 1 thi cho phép céac
chan 2..:9 cla thanh ghi di liéu c¢6 chiéu di vao, nghia la cé thé
dua tin hiéu vao cac chan nay réi doc thanh ghi di liéu.

Céac chan clia thanh ghi diéu khién c6 ngd ra cuc thu hd nén
c6 thé nhan tin hiéu vao néu truéc dé ta da nap 8 bit sao cho cac
ngd ra Ging vGi thanh ghi nay 1én 1 (s6 d6 H 6.3). Do céac tin hiéu
/Busy, /Select, /AF va /Strobe da dugc dao phan cling nén ta thém
cac c6ng dao, logic doc vao phan &nh ding mdc tin hiéu.
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Hinh 6.3: Giao tiép song song hai chiéu qua c6ng SPP
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Trong moét sé trudng hgp, cac chan ra cta thanh ghi diéu

khién khong dung loai cyc thu hd ma dung cot totem chi cé mot
chiéu xudt, ltic d6 c6 thé dung boé phan kénh dé doc 4 bit di liéu

vao thanh ghi trang thai, doc hai l1an sé& dugc 8 bit dii liéu (H6.4).
Trong s6 d6 chan /Strobe dugc dung dé chon nlia byte thap

khi 8 muc 0 tdc la bit DO ctia thanh ghi diéu khién & muc 1.
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sau:

1- X&c dinh dia chi g6c clia c6ng LPT

2- Muén xudt di liéu, ghi di liéu 8 bit vao thanh ghi di liéu,
muén xudt nhiéu hon 8 bit c6 thé dung kém céc tin hiéu Init, Select
.. b&ing céch ghi vao thanh ghi diéu khién byte thich hgp.

3- Mudn doc di liéu, ghi bit DO = 1 vao thanh ghi diéu khién,
doc 4 bit cao cla thanh ghi trang thai (4 bit thap cla di liéu vao),
réi ddi phai 4 bit, sau d6 cho DO cla thanh ghi diéu khién bang 0,
doc 4 bit cao clia thanh ghi trang thai (4 bit cao clia di liéu vao),
k&t hgp hai lan doc ta dugc 1 byte réi exclusive OR véi 88H dé dao
hai bit D7 va D3 (do Busy dao).
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Hinh 6.4: Vao 8 bit vdi 74LS157
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PARALLEL PORT
25-PIN

CHUONG 6
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Hinh 6.6 AD dung ADC0809

Vi du lap trinh

&
ANALOG
INPUTS

Xuat tri ctia bién ovall ra thanh ghi d liéu va oval2 ra thanh
ghi diéu khién, nhap gia tri inval ti thanh ghi trang thai.

Trong ngén ngi C

# define DATA 0X378

# define STATUS DATA + 1
# define CONTROL DATA +2
int ovall, oval2, inval;

ovall = 0X81;
outportb (DATA, ovall);
oval2 = 0X08;

outportb (CONTROL, OVAL2 A 0x0b);
inval = ((inportb (STATUS) ~ 0X80;

Trong ngén ngd BASIC
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DATA = &H378

STATUS = DATA + 1

CONTROL = DATA + 2

OVAL1 = 129

OUT DATA, OVALT

OVAL2 = 75

OUT CONTROL, OVAL2 XOR 11

INVAL = ((INP (STATUS) XOR 128) AND &HF8)/8

Lap trinh cho s dé H6..4 doc 8 bit dung C
outportb(CONTROL, inportb(CONTROL) | 0x01); /* Chon nlia byte thap (A)*/
a = (inportb(STATUS) & 0xFO0); /* Boc nlia byte thap */
a=a>> 4;/* D3i phai 4 bit */
outportb(CONTROL, inporto(CONTROL) & 0xFE); /* Chon nlia byte cao (B)*/
a = a l(inportb(STATUS) & 0xF0); /* Doc nlia byte cao */
byte = byte A 0x88;

Lap trinh cho so d6 H6..4 doc 8 bit dung VB
in Form1 !EIE

13

READ

Private Declare Function Inp32 Lib “inpout32.dII” (ByVal adr As Integer) As Integer
Private Declare Sub Out32 Lib “inpout32.dll” (ByVal adr As Integer, ByVal data As
Integer)
Private Sub cmdRead_Click()
Dim hbytethap, hbytecao, data

Out32 &H37A, 1

hbytethap = Inp32(&H379) And &HFF

hbytethap = hbytethap \ 16

Out32 &H37A, 0

hbytecao = Inp32(&H379) And &HFO

data = hbytecao Or hbytethap

data = data Xor &H88

txtIn. Text = data
End Sub

Lap trinh sG d6 Hinh 6.6
Private Declare Function Inp32 Lib "inpout32.dil" (ByVal adr As Integer) As Integer

Private Declare Sub Out32 Lib "inpout32.dll" (ByVal adr As Integer, ByVal data As
Integer)

Private Declare Sub Sleep Lib "kernel32.dIlI" (ByVal delay As Long)
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Private Sub Commandi_Click()
Timer1.Enabled = 1

End Sub

Private Sub Command2_Click()
End

End Sub

Private Sub Form_Load()
Timer1.Interval = 1000
Timer1.Enabled = 0

End Sub

Private Sub Timer1_Timer()
Fori=0To 7
Out32 &H378, 8 + i
Out32 &H378, i
Sleep (1)
dl = (Inp32(&H379) And &HFF) \ 8
dl=(dl\16) * 8 + dl Mod 8
Out32 &H378, 16
dh = (Inp32(&H379) And &HFF) \ 8
dh =(dh\16) * 8 + dh Mod 8
data = (dh * 16 + dl) Xor &H88
Text1(i).Text = Round(data * 5/ 256, 1)
Next
End Sub

S’ dung ngat

Khi bit 4 clia thanh ghi diéu khién & muic 1 sé& cho phép ngét
néu chan ACK (s6 9) chuyén ti 1 xuéng 0, chuong trinh phuc vu
ngat IRQ7 sé dudc goi (cling cé luc ngat bi tac déng khi ACK
chuyén tir 0 1&n 1). C6 thé viét mot chuong trinh kiém tra xem ngat
c6 tac dong khong. Vé phan cing chi can néi chan 9 (D7) vdi
chan 10 (ACK). Vao Control panel —System kiém tra dia chi va s6
ngat clla cng LPT.

#include <dos.h>

#define PORTADDRESS 0x378
#define IRQ 7

#define DATA PORTADDRESS+0
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#define STATUS PORTADDRESS+1
#define CONTROL PORTADDRESS+2
#define PIC1 0x20
#define PIC2 0xAOQ
int interflag; /* C3 ngét */
int picaddr; /* Dia chi géc cta PIC) */
void interrupt (*oldhandler)();
void interrupt parisr() /* Interrupt Service Routine (ISR) */
{
interflag = 1;
outportb(picaddr,0x20); /* End of Interrupt (EQI) */
}
void main(void)
{
int c;
int intno; /* S6 vecto ngat */
int picmask; /* Mat na */
if IRQ>=28&& IRQ<=7)
{
intno = IRQ + 0x08;
picaddr = PIC1;
picmask = 1;
picmask = picmask << IRQ;
}
if IRQ >=8 && IRQ <= 15)
{
intno = IRQ + 0x68;
picaddr = PIC2;
picmask = 1;
picmask = picmask << (IRQ-8);
}
if IRQ<2IIIRQ > 15)
{
printf("IRQ Out of Range\n");
exit();
}
outportb(CONTROL, inportb(CONTROL) & 0xDF); /* Chi€u xuat */
outportb(DATA,0xFF);
oldhandler = getvect(intno); /* Luu vecto ngét cii */
setvect(intno, parisr); /* D&t vecto ngat mgi */

outportb(picaddr+1,inportb(picaddr+1) & (OxFF - picmask)); /* GG mat na */

outportb(CONTROL, inportb(CONTROL) | 0x10); /* Cho phép IRQ */
clrscr();

printf("Parallel Port Interrupt Polarity Tester\n");

printf("IRQ %d : INTNO %02X : PIC Addr 0x%X : Mask
0x%02X\n",IRQ,intno,picaddr,picmask);

interflag = 0; /* Reset Interrupt Flag */

delay(10);

outportb(DATA,0x00); /* Cho ACK tac dong */

delay(10); /* Chd */

if (interflag == 1) printf("Interrupts Occur on High to Low Transition of ACK.\n");

else

{
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outportb(DATA,0xFF); /* Low to High Transition */
delay(10); /* wait */
if (interflag == 1) printf("Interrupts Occur on Low to High Transition of
ACK.\n");
else printf("No Interrupt Activity Occurred. \nCheck IRQ Number, Port
Address and Wiring.");
}
outportb(CONTROL, inportb(CONTROL) & OxEF); /* CAm ngét */
outportb(picaddr+1,inportb(picaddr+1) | picmask); /* Che */
setvect(intno, oldhandler); /* H6i phuc ngét trudc khi thoat */

}

Ta c6 thé mé rong kha nang giao ti€p clia céng song song bang
cach thém cac vi mach nhu 8255, 74LS374

BUFFERED DATA BUS (BD@-BD7)
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Chan diéu khién:

Xuét tt DR ra port clia 8255: chan 14,1(/c1,/c0) chon thanh
ghi,chan 17(/c3)=0, chan 16(c2)=1

Poc port clia 8255 vao SR(/s7, s5, s4 , s3): chan 14,1 chon
thanh ghi,chan 17=1, chan 16=0. Doc nla byte thdp: chan 2 (D0)=0
Poc nla byte cao: chan 2 (D0)=1
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Hinh 6.11 Mach giao tiép cong song song véi hai PIA 8255
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Hinh 6.12
6.2 C6NG EPP (ENHANCED PARALLEL PORT)

Céng EPP la s&n phdm lién két cla Intel, Xircom va Zenith, ¢6
hai chuédn 1a EPP1.7 va EPP1.9, van t6c truyén tii 500 Kbytes/s dén
2 Mbytes/s nhd sy hd trg clia phan ciing va ky thuat DMA.

Khi chuyén céng song song sang ché& dd EPP (vao muc Setup
khi kh&i ddng may tinh dé dat ché dd) cac chan céng s& mang tén goi

WHA
i

e
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va y nghia khac.

CHUONG 6

Bang 6.2
Chan Tén Vao/Ra Chtc ndng
1 Ghi /Write Ra Khi thdp xudt di liéu ra
Khi cao doc vao
2-9 Data0-7 Vao - Ra Tuyén di liéu hai huéng
10 Ngét Interrupt Vao Ngét & canh lén
11 Cho /Wait Vao Dung dé bat tay, chu ky EPP bat
dau khi thdp, chdm dt khi cao
12,13, 15 Khéng dung
14 /Data Strobe Ra Khi & muc thap truyén di liéu
16 /Reset Ra Reset, tich cuc thap
17 /Address Strobe Ra Khi & muc thdp truyén dia chi
18 - 25 Mass

Pin | SPP Signal

EPP Signal [INJOUT |

Function

1 Strobe Wirite Out A low on this line indicates a \Write, High indicates a Read
’W Data 0-7 Data 0-7 In-Out ||Data Bus. Bi-directional
IT Ack Interrupt InInterrupt Line. Interrupt occurs on Positive (Rising) Edge.
IT\ Busy \ Wait \ In \Used for handshaking. A EPP cycle can be started when low, and finished when high.
IT\ Paper Out/End \ Spare \ In \Spare - Not Used in EPP Handshake
IT\ Select \ Spare \ In \Spare - Not Used in EPP Handshake
IT\ Auto Linefeed \ Data Strobe \ Out \When Low, indicates Data transfer
’T\ Error / Fault \ Spare \ In \Spare - Not usedin EPP Handshake
’T Initialize Reset Out  |Reset - Active Law
’T Select Printer | Address Strobe | Out  [When lowi, indicates Address transfer
’ﬁ Ground Ground GMND |Ground

CuuDuongThanCong.com

So sanh SPP va EPP
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Enhanced Parallel Port Extended Capabilities Port

(EPP) (ECP)

Signal Name ( EEB—-;::I Signal Name (EEE-:]E]
Write 1 Host CLE 1
Data 0 2 Data 0 2
Data 1 3 Data 1 3
Data 2 4 Data 2 4
Data 3 3 Data 3 5
Data 4 & Data 4 &
Data 5 7 Data 3 7
Data & 2 Data 6 &
Data 7 9 Data 7 9
Intzrrupt 10 Periph CLK 10
Wait 11 Periph ACK 11
Spare 12 Ac« Reverse 12
Spare 13 X-Flag 13
Data Strobe 14 Host ACK 14
Spare 13 Periph Reques: 15
Reset 16 Reverse Regquest 16
Address Strobe 17 1284 Active 17
Ground 18 Ground 18
Ground i9 Ground i9
Ground 20 Ground 20
Ground 21 Ground 21
Ground 22 Ground 22
Ground 23 Ground 23
Ground 24 Ground 24
Ground 25 Ground 25

CuuDuongThanCong.com

Céng EPP c6 thém mét s thanh ghi nhu trong bang 6.3:

Bang 6.3
Pia chi Tén Poc / Ghi
G6c + 0| Thanh ghi di lieu (SPP) Ghi
Gdéc + 1| Thanh ghi trang thai (SPP) Poc
Gdc + 2| Thanh ghi diéu khién (SPP) Ghi
Gé8c + 3| Thanh ghi dia chi (EPP) Poc / Ghi
G&c + 4| Thanh ghi di liéu (EPP) Poc / Ghi
Géc +5
Goc + 6| Dung dé truyén 16/32 bit
Géc +7

173

Ba thanh ghi dau giong nhu trong SPP. Mudn truyén dia chi
theo EPP ta dua dia chi vao thanh ghi géc +3 va mach logic sé tao
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céc tin hiéu can thiét.

CHUONG 6

Muén truyén di liéu theo EPP ta dua di liéu vao thanh ghi
gbéc +4 va mach logic sé tao cac tin hiéu can thiét.

EPP Address Write
Write /

Addr Strobe

1. Program writes address to EPP's Address Register (Base + 3)

2. Write is placed low. (Low indicates write operation)

3. Address is placed on Data Lines 0-7.

4. Address Strobe is asserted if YWait is Low (O K. to start cycle)

5. Host waits for Acknowledgment by wait going high (0.K. to end cycle)
6. nAddress Strobe is De-asserted.

CuubDuongThanCong.com

7. EPP Address Write Cycle Ends.

Hinh 6.13 Xuét dia chi

EPP Address Read

Write
— 1.Program reads EPP Address Register. (Base + 3)
Addr Strobe Y 2 nAddr Strobe is asserted if Wait is Low (O . to start cycle)
3. Host waits for Acknowledgment by nWait going high
VWait i 4. Data is read from Parallel Fort Pins.
5. nAddr Strobe is de-asserted.
6. EPP Address Read Cycle Ends
oats [0 @
Data read on this edge
Hinh 6.14 Doc dia chi
Xust Dats Pacdata
g ¢ [k £
Wile / Write
Data Sirobe \I‘-_ i Data Strobe 4
—‘1 SO
wait / Wait
—_—
y
pata [T  pee[ X a
—_ '

Dgc Data

Hinh 6.15 Gidn dé xudt nhap di liéu
Chan /Write va /Data Strobe tich cuc thdp chd cho dén khi
/Wait 1én muc cao bao bén kia da nhan di liéu, sau dé /Data Strobe va
/Write trd lai muc cao két thuc truyén.
Khi nhan di liéu, dau tién chudng trinh doc thanh ghi géc +4.
Né&u /Wait muic thap thi /Data Strobe sé & muc thdp chd khi /Wait &
mUc cao bén kia bao da ggi di liéu t6i, /Data Strobe sé ¢ muc cao
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va di liéu dugc doc vao. Chu ky xudt va nhap di liéu cling giong
nhu chu ky xudt va nhap dia chi. Thudng két hgp dia chi va di liéu
dé truy xudt dii liéu tu cac dia chi ngoai vi khac nhau.

Phan ciing ngoai vi c6 nhiém vu xUG ly cac chan /Write, /Data
Strobe, /Address Strobe dua vao cac mach cai hay cho phép va
Xudt tin hiéu /wait pht hgp. Théng qua tin hiéu Interrupt (chan sé
10) ngoai vi sé tac déng dén may tinh, bit 0 cGa thanh ghi trang
thai la bit bdo hét thdi gian EPP. N&u trong khodng 10us dudng
/Wait khéng tac ddéng khi /Data Strobe hay /Address strobe tac
déng thi bit nay sé dugc dat1én 1.

6.3 CONG ECP

Céng ECP dugc phat trién bdi Hewlett Packard va Microsoft,
s dung phan cuing hé trg cho viéc truyén di liéu nén c6 van téc
truyén nhanh, tuong ty c6ng EPP. D&c diém clia c8ng ECP la nén
dii liéu khi truyén, cho phép tang téc do truyén di liéu. Céng ECP
dung 11 thanh ghi t& g6c+0 dén géc+7 va gb6c+400H dén goc
+402H. Chan céng ECP dugc qui dinh trong bang 6.4.
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Bang 6.4
Chan Tin hiéu ECP Hudng Chic nang
] HostClk Ra Thép cho biét cé di liéu, canh 1&n dung dé cai di
liéu ra
2-9 Data0 -7 Hai chiéu| Tuyé&n di liéu hai chiéu
. R Thé&p cho biét ngoai vi can dua di liéu vao may
10 PeriphClk Vao tinh, canh 1én dung dé cai dii liéu vao
Khi ngoai vi nhan di liéu thi 1én muc cao. Néu
11 PeriphAck Vao ngoai vi g&i dii liéu thi mic cao bao chu ky di liéu,
muc thdp bao chu ky 1énh
12 /AckReverse Vao Khi th&p ngoai vi chdp nhan truyén di liéu
13 X — Flag Vao C3 md réng
14 HostAck Ra & mtc cao béo chu ky di liéu, & muc thdp bao chu
ky 1&nh
15 PeriphRequest Vao Yé&u cdu may tinh nhan sé liéu
16 / Ra Khi & mic thdp cho bi€t dii liéu nhap vao may tinh
ReverseRequest
18 - 29 Mass

Khi truyén di liéu td may tinh ra ngoai vi thi HostAck sé& ddi
muc, con truyén di liéu ti ngoai vi vao may tinh thi PeriphAck ddi
muc. Trén tuyén dii liéu cé thé truyén di liéu hay 1énh. Néu Host
Ack va Periph Ack & muc cao la truyén di liéu. NEu may tinh gdi
Iénh, Host Ack muc thap; néu ngoai vi g&i 1énh, Periph Ack muc
thadp. Lénh gém hai loai, néu bit 7 cGa tuyén di liéu (chan 9) &
muc thap thi 7 bit con lai dung dé cho biét théng tin vé nén di liéu.
Né&u bit 7 8 muc cao thi 7 bit con lai la dia chi kénh. Khi truyén di
liéu nén, dau tién truyén s6 lan lap lai cha byte di liéu, sau do

truyén byte di liéu, vi du
(Run length Count) sau d6
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truyén 25 byte ky tu ‘A’ thi g&i byte 24
gdi byte ‘A’.
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HostClk i
FeriphAck / ",
HostAck £ h,

Data >< ><

Hinh 6.6: Truyén di liéu to may tinh ra ngoai vi

Reverse Hequest‘\
AckReverse p
FeriphClk ",
HostAck /
PeriphAck J
Data ><

ETT ~ )

Hinh 6.7: Truyén di liéu to ngoai vi vao mdy tinh

Ngoai vi nhan dugc byte 24 trong chu ky |énh sé lap lai byte
‘A’ G chu ky dii liéu 25 lan. Ty sé nén t6i da 64/1.

Pé tang t6c do truyén dii liéu, céng ECP dung céac thanh ghi
sadp x&p kiéu FIFO va mot sé thanh ghi phu.

Bang 6.5
Pia chi Tén Poc / Ghi
: Thanh ghi d@ liéu (SPP) Ghi
Goéc+0
Dia chi FIFO (ECP) Poc / Ghi
Géc + 1 Thanh ghi trang thai (moi mode) Poc / Ghi

CuubDuongThanCong.com
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Géc + 2 Thanh ghi diéu khién (moi mode) Doc / Ghi
Data FIFO (mode FIFO c¢éng song song)|Poc / Ghi
GoOc + 400 H| Data FIFO (ECP) boc / Ghi
Test FIFO (mode Test) Poc / Ghi
Thanh ghi cdu hinh A Poc / Ghi
G&c + 401 H| Thanh ghi c&u hinh B Poc / Ghi
Goc + 402 H| Thanh ghi diéu khién m& réng Poc / Ghi

Thanh ghi diéu khién mé& réng cho phép chon kiéu hoat dong
clia ¢6ng song song. Thanh ghi cdu hinh A va B s’ dung dé dat
c4u hinh clia c6ng ECP.

Chi tiét v& cac thanh ghi c6 thé xem trong cac tai liéu chuyén sau
hay dia chi www.beyondlogic.org, www.lvr.com.

6.4 GHEP NOI HAI MAY TiNH

Hai may tinh c6 thé ghép véi nhau qua céng song song hay
céng ndi ti€p dé truyén sé liéu théng qua tién ich Direct Cable
Connection ctia hé diéu hanh Windows hay tién ich tuong tu cla
phan mém Norton Commander.

Direct Cable Connection =« =« = x|

1. Select the port pou want o uge.

Senal cable on COM1
Serial cable on COMZ

Install Hew Portz

MOTE: *ou must use the zame tppe of port on both
computers.

2. Flug in your cable now.

< Back Mest > Cancel
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Hinh 6.8: Giao dién ghép néi hai may tinh

1- Ghép néi song song (Laplink cable):Dung cap ndi véi hai dau
duc DB25, giao ti€p 4 bit
Chan Chan

DO 2 15

DI 3 13

D2 4> 12

D3 5- 10

D4 6-—> 11

ACK 10

Busy 11

A O O

Paper out 12
Select 13
Error 15
GND 25

S N N
[\S T \C TR ¢}

2- Ghép ndi ndi ti€p: Dung cap ndi hai dau cai DB9 hay DB25

9 chén|25 chan|25 chan|(9 chan
GND 5 7 7 5
TXD 3 2 3 2
RTS 7 4 5 8
DSR| 1,6 6 20 4
RXD 3 3
CTS 5 7
DTR 4 20 6 1,6

Truyén bang dudng song song nhanh gdp tam dén mudi lan
truyén ndi tiép.
N&u céng song song hai may cé cdu hinh ECP thi van téc
truyén con nhanh hon niia, dudi day la cap néi véi céng ECP
Chan| [chan| chan Chén
1 10 | 15 17
2+9«>|2+9 14 11
10 1 16 12
11 14 | 17 15
12 16 |18 + 25|<—|18 + 25
13 13

{

\

Lidn

T
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6.5 CARD CHUYEN POl 8 KENH 12 BIT DUNG CONG
MAY IN

S dung vi mach LTC 1290 8 kénh 12 bit ta c6 thé thuc hién
mach chuyén déi 12 bit ghép véi may tinh qua céng may in. Vi
mach LTC 1290 la s&n ph&m cla hang Linear technology déi A/D
dung phuong phap xap xi lién ti€p 12 bit don cuc hay 11 bit cong
d4u, th&i gian d6i 13us max, két qua do dua ra ngoai dang ndi tiép.
Hinh 6.9 cho sG dé ap dung.

SINGLE-ENDED NPT 1k
O TO 51 OR 31 —AA%——— CHD Vor
£V CVERVOLTAZE RANGE® . . Il myr .
* — oHi ADLK—"| = TANTALUM 1NEstT
— oH2 sikf— | = =
s | L oanc rrom
CH3 O MICROPROCESSOR 1143
DIFFERENTIAL INFUT 4} CH |1y 00T —
51 DOMMON MODE RANGE (- oHs o5 —
« —oHe REF+ oz BT A0
¢ o REF- TANTALO - WF
com V- -5V L L1 I
DEND AGND I |—T I
0ApF

Hinh 6.9: So dé 4p dung LTC1290

Vo 2 » T
Vg ——
17 INPUT uTRUT 6
Oy ——| SHIFT SHIFT Do
REGISTER REGISTER
- 3
cHo Y
S SAMPLE-
CH1 = ANC:
tHz = HOLD COMP
oHs ANALOE
cHe 2 IHPUT MUK 12817
oHs -2 SAR
] 12817
T CAPACITIVE '
CHr — DG
GH7 ?
com 2 |
F ALK
CONTROL i5
||u 1 iz 12 ||4 AlD =
DEND AGND v FEF AEE* TIMING
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} tSMPL 00HY -]

I
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om 7 | F DONT CARE i | F

bor — L[ 1L L[ L[ L[ 1 ———Jenswfes]se[er|ee [bs]ea[es]ee[er] e ——
Ot word eu hinh véo —u) (IR QB ADEYE — ]

word cdu hinh vao

Hinh 6.10 So dé khéi LTC1290 va gidn dé thdi gian
Vi mach hoat dong véi xung déng bé SCLK. Khi CS chuyén tu
1 xuéng 0, canh Ién clia SCLK dua 8 bit tt Din vao thanh ghi ddi
dé dinh ché& do6 hoat dong clia vi mach, canh xuéng ctia SCLK dua
k&t qua chuyén d6i Ian trudc tu thanh ghi d&i ndi ti€p ra Dout. Khi
da dd 8 bit Din vao c&u hinh chuyén ddi theo bang sau, B7 1a bit Din

vao truéce.
B7 B6 B5 B4 B3 B2 B1 BO
ban/ D& Chon Chon Pan cuc/ MSB/ Chiéu dai | Chiéu dai
au
visai 1 0 Ludng cuc LSB tu tu

B7 = 1: 8 ngd vao don so véi chan COM, B6 B5 B4 chon mét
trong 8 ngd vao.

B7 = 0: 8 ngd vao chia thanh 4 cap vi sai 01, 23, 45, 67, bit B5
B4 chon mot trong 4 cép con bit B6 = 1 sé 4n dinh cac dau 0, 2, 4,
6 duadng so véi 1, 3, 5, 7; B6 = 0 &n dinh ngudc lai.

B3 = 1: chon ddi don cuc, tin hiéu vao ti 0 dén Vref = +5V

B3 = 0: chon d&i ludng cuc, tin hiéu vao -Vref (800H) dén Vref
-1LSB (7FFH), bit dau la bit d4u

B2 = 1: cho biét sé truyén MSB dau tién ra Dout

= 0: cho biét sé& truyén LSB dau tién ra Dout
B1 va BO cho biét chiéu dai ti cla Dout.

B1 | BO

0 0 | 8bit

0 | 1 | citnguén
1 0 12 bit

1 1 16 bit

B1= 0, BO= 1: vi mach & ché do cat ngudn luc d6 CS= 1 dong

tieu thu khoang 10uA.
Sau khi da dd sé xung nhip SCLK dudgc an dinh bgi chiéu dai
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t CS dudc dua Ién muc 1, bit dau chuyén ddi theo xung nhip
ACLK, tan sé t6i da 4Mhz, sau do ti 48 dén 52 xung ACLK, néu
CS xudng muc 0 thi két qua ddi sé& dua ra Dout theo cau hinh da
dat truéc con Din sé dua vao va dat cdu hinh méi. Cac thong tin
chi ti€t hon vé vi mach c6 thé tim trong trang web: www.linear-

tech.com.

Mach chuyén déi H6.10 cho phép ddi tin hiéu don 0V +2,5V
hay tin hiéu luéng cuc (-2,5V) =+ (+ 2,5V). Xung nhip SCLK va di
liéu Din xuat ra tif cdng may in con két qua déi Dout dua vao ACK clia

cong.

CuuDuongThanCong.com

interface
const

vref = 2.48;
function adc_read (ch: integer): real;
implementation

i

W

va

CHUOGNG TRINH BIEU KHIEN CHO CARD AD 12 BIT
unit Itc1290;

1k CHO +5 W
! 20| o yvee
R . s I Y tal—2ELE o bz
chz |, i—SCLE o oo
cHa_ |, B 1T =
Cﬁng Ty in
CH 0 OuT
— 5 LTcize0 18[ = ACK
CHE 8 15 LGS oz
H
CHA .
cHr |
12le = -
. LM336
-GG
COM g " 25V
oano— ™ AGND
WCE
+5Y
GMD
Pin gy 4 0L06
ouUT 1=
1]
NG
-4y
Hinh 6.10
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const
sclk = 1;
din = 2;
dout = 64;
cs =4;
function adc_read;
const
weonst = 1 + 32 + 64; {vao don, ludng cuc, MSB dau}
chconst: array [0..7] of byte = (0, 2, 8, 10, 4, 6, 12, 14);
delay = 10; {c6 thé thay ddi ty may tinh}
aout = $378;
ain = $379;
var
i: integer;
win: word;
result: word;
begin
for i:= 1 to delay do begin end;
win := wconst + chconst [ch];
port [aout] := 0; {drop CS'} { dgi word c&u hinh vao}
fori:=1to 12 do begin
port [aout] := (win and 1)* din;
port [aout] := (win and 1)* din + sclk;
win := win div 2;
port [aout] := 0;
end;
port [aout] := cs;
fori:= 1 to delay do begin end;
port [aout] := 0; {nhan k&t quéa chuyén déi}
result := 0;
win := wconst + chconst [ch];
fori:=1to 12 do begin
port [aout] := (win and 1)* din;
port [aout] := (win and 1)* din + sclk;
result := result*2;
if port [ain] and dout <> 0 then result := result + 1;
port [aout] := 0;
end;
port [aout] := cs;
adc_read := vrel*((result + 2048) and 4095) / 2048 — vref;
end;
{======= CHUONG TRINH DEMO ========}
program testltc;
uses crt, 1tc1290
var i: integer;
begin
writeln (‘Nh&n phim dé thoat');
while not keypressed do begin
fori:= 0 to 7 do write (adc_read(i) :4:4,”);
writeln (‘V’);
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delay (1000);
end;
end.

6.6 MACH LAP TRINH VI BPIEU KHIEN ATMEL 89C

May tinh thudng dung dé lap trinh cho vi diéu khién hay
EPROM qua céng song song hay néi ti€p. Muc nay trinh bay bé
lap trinh cho vi mach ho Atmel 89C51/52/55/1051/2051/4051
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186 CHUONG 6

U1 diéu khién di liéu gilta may tinh va bo diéu khién, U3 cai
byte dia chi thdp U4 cai byte dia chi cao, U2 tao cac tin hiéu diéu
khién, U6 c&p ngudn 5V, U5 tao cac dién ap lap trinh.
chi ti€t & dia chi http://chaokhun.kmitl.ac.th.

ADAPTER FOR 89Cx051
Iy 4 ~ bt
[flelss [flelss
Kz K1 T
A= |40 WEPP i = |20
= ] abo = S AbO
= =) AD L = = ADL
3] =7 AbZ El T ADz
= ZE AD= [=I=) = E_AD=
] =E A& ALE i S AD4
il =4 ADE PSE i 4 ADE
g = ADE i = = ADE
5 = ADT FZ& El = ADT
i% %é g=_3 10 1 F==
12 =5 FSE
PEZ 13 28 FZ7

14 27 FZE&
1E] =
1] [ZE
17] =
18] 22
15 Z2
20 21 as

Bang linh kién:

C1,C2,C3,C6,C8 100nF

C4,C5 33pF

C7 2.2nF

Cc9 1000uF 25V

c10,C11,C12 10uF 25V

D1 1N4148

D2 LED RED 3mm

D3 LED GREEN 3mm

K2 ZIF SOCKET 40 WAY

P1 5K MULTITURN

P2 50K MULTITURN

R1,R3 RESISTOR ARRAY 4K7 x 8

R2,R4,R8,R11,R12,R13,R15 4K7

R7,R5 1K

R6 3K3

R9 2K7

R10 680R
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R14 220R

T2,T1 2N3906

T3,T4 2N3904

U1 74HC299

U4,u2 74HC595

U3 74HC573

uUs LM317LZ

ue LM7805

X1 CRYSTAL 4.0 MHz

6.7 LAP TRINH CONG SONG SONG DUNG LABVIEW

LabView giao ti€p céng song song qua hai cédng cu
In portvi va Out port.vi trong thu muc Functions-
Connectivity-Port 1/0

4 Functions Q, Search|
Programming ’
Measurement IfO r
Instrument /O r
Wision and Motion d
Mathematics d
Signal Processing ’

Data Communication

Connectinty

Control Design & Simulation * ¥ Connectivity

=ignalEzpress

m * 3 ’ﬁ -ﬁ"ﬂ
| T
Express [>_| ﬁ & 1 Port VO

% LK_):P %’ En&'!’ Libraries ... Source Co.. Port 'O i Bt
Pl == e N N B v H r |
Mt nEf 86.‘..- '@9‘ @9 Lﬁ@
= = = B
IET Input Dewt... Activel —wWmdows ..
Addons L
Favorites ’

TTzer Libranies
electa VI

i
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188 CHUONG 6

In Port VI Out Port VI

address data read address

0 write value - «
error in {no error) errar out error in (no error) === error out

Address: dia chi 16 bit

Data read: 1 byte, 2 byte (hai dia chi k& nhau ké tu
address), 4 byte (b&n dia chi k& ti&p ké tu address)

Write value c6 thé 1a 1, 2, 4 byte

6.8 CHUYEN POl USB SANG CONG LPT

Nhiéu may tinh khéong cé céng song song c6 thé
dung vi mach chuyén déi t USB sang c6ng song song.
Vi mach thudng dung la vi diéu khién giao ti€p USB vdi
may tinh (ATMEGA, CYPRESS, PIC18), phan mém
driver trén may tinh sé tao cng song song &o, truyén di
liéu qua USB, phan mém firmware trén vi diéu khién tao
céng song song dua trén cac port cla vi diéu khién
(http://www-user.tu-chemnitz.de/)
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190 CHUONG 6

Bai tap goi y
1/ Nghién cuu ghép 8255 véi c6ng mdy in dé tang s6 ngé logic.
2/ Thiét k& va lap trinh mach md réng c6ng mdy in 56 bit ra va 8 bit
vao.
3/ Thiét k& mach diéu khién ddng co budc 4 pha dung céng song
song va viét chuong trinh quay n xung vdi tan sé f Hz.
4/Nghién cuu hoat déng va viét chuong trinh cho mach ghi AT89C51.
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