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Gido trinh Po lwong va diéu khién mdy tinh

Chwong 1
GIAO TIEP QUA RANH CAM MAY TINH

May tinh tuong thich IBM 14 loai may tinh phd bién trén thé gidi, tuy theo tmg dung c6 thé
phan thanh:

- May tinh dé ban (Desktop Personal Computer - Desktop PC) sit dung trong vian phong,
cong s& cho ca nhan hay may tram trong mang.

- M4y tinh chu (Server PC) dung lam may chu trong mang.

- May tinh cong nghiép (Industrial PC) dung trong moéi truong cong nghiép, chiu dleu
kién khac nghiét vé moi truong nhu nhiét do, do am, chan dong, va cham va yéu cau cao vé do
cling, rin chic, chong va dap va xac suat hu hong thap.

- May tinh panel (Panel PC) ¢6 man hinh va ban phim két hop va gin trén bang diéu
khién, thong thuwong man hinh loai tinh thé Irng TFT LCD, mdt s6 man hinh touchscreen voi
phim bam 1ap trinh tryc ti€p trén man hinh.

- May tinh kiéu nhing (Embedded PC) c6 may tinh (vi xtr 1) duoc két hop vao mot thiét bi
khac (nhung).

Ciu tao may tinh thong thuong c6 ngudn cdp, mainboard gdm CPU, bo
nhd, cac chip diéu khién phu tro chipset, dia cling, dia mém, dia CD va céc ranh cdm dung cho cac
card m& rong ISA, EISA, VESA, PCIL,... va cac dau nbi cho mdy in, man hinh, ban phim,
chudt, modem, USB (Universal Serial Bus), Fire Wire, hong ngoai (IrDA), mang.

May tinh céng nghiép ché tao dudi dang cac board cim trén mot dé, mainboard chira CPU
ciing ché tao dudi dang board cim, dia cting d6i khi dwgc thay bang dia thé ran (SSD - Solid State
Disk) thuc chit 1a bd nhé khong bdc hoi 1ap trinh duoc, dung luong cé thé 1én dén 1 Gbyte, co
van toc nhanh hon va bén hon dia cimg.

May tinh sir dung trong hé théng do ludng diéu khién phai giao tiép voi ngoai vi, c6 nhiéu
cach giao tiép nhu:

- Qua cic card do ludng, diéu khién gin vao rinh cdm trén mainboard may tinh.
- Giao tiép qua cong may in song song

- Giao tiép qua cong nbi tiép RS-232

- Giao tiép qua céng ndi tiép USB, Fire Wire

- Giao tiép dung cong hong ngoai

Hinh 1.1 Mainboard Pentium II va Pentium IV
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I. GIAO TIEP QUA RANH CAM ISA.
1. Giéi thiéu chung.

Rinh cim thong dung nhét 1a ranh ISA (Industry Standard Architecture) do IBM dua ra
nam 1980 cho may 8086 XT (Extended Technology), sau d6 la ISA 16 bit cho may AT
(Advanced Technology) va tr¢ thanh chuan AT Bus. Hién nay cic mainboard P4 khong con ranh
cam nay tuy nhién viéc nghién ctru ranh cim ISA van 1a can thiét. Ranh cam ISA c6 mau den trén
mainboard gom hai phan, phan dau 62 chan, mdi hang 31 chan dung cho trao d6i dir liéu 8 bit,
phan thtr hai 36 chan, mdi hang 18 chan ding hd trg thém khi can dir liéu 16 bit. So dd chén
rinh cim dugc cho trong hinh 1.2.
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Hinhl.2: So d6 chan rianh cam ISA

Duéi day 1a y nghia van tit cac tin hiéu cua rinh cam (déu - & trudce bao tin hiéu la tich cuc
thap).

SA19 - SAO (System Address bus 19—+ 0) Tuyén dai chi 20 bit dung truy cap bd nhé IMB
(I/O) va ngoai vi. Co thé dung véi LA23 va LA17
truy cap 16 Mbyte bo nhé. Khi truy cap ngoai vi
dung 16 bit thap cho phép truy cap 64K dia chi
ngoai vi. O ché d¢ doc hay ghi khi BALE mirc
cao, dia chi dugc xuét ra va dugc cai lai & canh
xuéng cua BALE. Céc tin hiéu nay duogc diéu
khién boi vi xtr Iy hay bo didu khién DMA
nhung ciing ¢6 thé duoc chiém boi card diéu
khién gin vao ranh cam.

LA23+ LA17 (Unlatched Address bus 23 <+ Dung cung voi SA19+0 dé truy cap 16 Mbyte
17)(1/0) bd nho, khong dugc cai lai.
AEN (Address Enable) (O) Cho phép bd diéu khién DMA chiém tuyén cua

vi xu ly khi & murc cao

BALE (Buffered Address Latch Enable) (O) Dung dé cai dia chi LA23 = 17 hay dung dé
giai ma cac dia chi nay.

CLK (System Clock) (O) Xung nhip 4.77 MHz

SD15 = SDO (System Data) (I/O) 16 Bit dir liéu
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-DACKO0 +—-DACK3,-DACKS5 +~ -DACK7
(DMA Acknowledge) (O)

0+ 3 va 5+ 7 dung thong bao cho biét vi xt li
chap nhan DMA khi c6 yéu cau ¢ cac chan
DRQO - DRQ3 va DRQ5 <+ DRQ7

DRQO0-+DRQ3, DRQ5+DRQ7(DMA Requests)
@

Dung khi ngoai vi yéu cau chiém tuyén coa vi
xtr ly ISA phuc vu cho DMA (Direct Access
Memory) dé trao ddi thong tin truc tiép véi bo
nh¢. DRQ s& & mirc cao cho dén khi DACK
tuong Gmg & muc thip

—IOCHCK (I/O Channel Check) (I)

O mtrc cao khi ¢6 16i, ngoai ra ¢ thé do board
ISA diéu khién dé yéu ciu ngat NMI

— IOCHRDY (I/0 Channel Ready) (I)

Cho phép cac board chiam bt vi xir 1y chd
bang cach kéo dudong nay xudng thip khi dang
& chu ky doc viét, lic d6 vi xir 1i s& vao chu ky
chd cho dén khi dudng nay 1én mirc cao.

_ IOR (Read) (1/O)

Bao ngoai vi xuat dir li€u ra tuyén

— IOW (Write) (1/0)

Bao ngoai vi doc dit li€u trén tuyén

IRQ9 = IRQI12, IRQ14 =+ TRQ15 TRQ3 + TRQ7
(Interrupt Requests)

Tin hiéu vao bdo ngoai vi can ngét, IRQ s¢ o
muc cao cho dén khi vi xu Iy chap nhén bang
chuong trinh phuc vu ngat

— SMEMR (System Memory Read)(O)

Diéu khién bd nhé dudi 1 MB xuét dit liéu ra.

— SMEMW (System Memory Write) (O)

Diéu khién ghi dit liéu vao b nhd dudi 1 Mbyte

—MEMR (Memory Read) (O) Dung dé doc dit lidu tir bo nh.

— MEMW (Memory Write) (O) Ghi dit li€u vao bd nho.

— REFRESH (Memory Refresh) (1/0) O mtrc thap nhét trong chu ky 1am tuoi bo nh.
OSC (Oscillator) (O) Xung nhip 14.31818 MHz.

RESET DRV (Reset Drive) (O) Tin hiéu reset, & muc cao khi boot may

TC (Terminal Count) (O) Béo di dém hét trong hoat dong DMA
—MASTER (I) Khi board ISA ¢6 yéu ciu DMA nhan dugc

DACK, né s& cho Master mirc thip dé kiém
soat cac tuyen

—MEM CS16 (Memory Chip Select 16) (I)

O murc thap khi truyén dit lidu 16 bit voi b nhd

~10 CS16 (Chip Select 16) (I)

Do ngoai vi diéu khién & mirc thap khi mudn
truyén dit li€u 16 bit.

— OWS (Zero Wait State) (I)

Do ngoai vi diéu khién & mirc thip cho biét
khéng can trang thai cho.

—SBHE (System Byte High Enable)

O murc thap khi truyén byte cao

Thong qua ridnh cim ISA c6 thé truy cap 1024 dia chi ngoai vi tir 000 dén 3FF, trong do6

mot sb da su dung cho cac thiét bi c¢6 sin cua may tinh nhu trong bang 1.2:
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Bang 1. 2: Cdc dia chi ngoai vi da su dung cia mot mdy Pentium 2

000 —-00F Truy cap bd nho truc tiép ( DMA Direct memory access controller)
020 -021 Diéu khién ngit ( PIC Programmable interrupt controller)

040 —043  Timer hé théng (System timer)

060 —-060  Ban phim ( Keyboard)

061 —061  Loa trong ( System speaker)

064-064  Ban phim

070-071  RAM hé théng va dong hd thoi gian thyc (System CMOS/ RTC)
081-083 DMA

087-087 DMA

089-08B DMA

08F-091 DMA

0A0—0Al PIC

0C0—-0DF DMA

0F0 — OFF  Pdng xir ly s6 hoc (Numeric data processor)

168 —16F  Diéu khién dia cimg (Standard IDE/ESDI Hard Disk Controller)
170177  Diéu khién IDE (Secondary IDE controller Intel 82371 AB/EB )
1IFO—1F7  Diéu khién IDE (Primary IDE controller)

201-201  Que tro choi (Game port Joystick)

208 —20F  Danh cho mainboard (Motherboard resources)

220-22F  Card am thanh (ES 1868 Plug and Play Audio Drive)

274—-277 10 read data port for ISA Plug and Play enumerator

2F8 —2FF  Cbng truyén thong 2 (COM2)

330-331  Card am thanh

36E—36F  Diéu khién dia cimg (Standard IDE/ESDI Hard Disk Controller)
376 -376  Diéu khién IDE (Secondary IDE controller)

378 -37F  Cbng song song (LPT1)

388 —-38B  Card am thanh

3B0-3BB Card video S3 Inc. Trio3D/2X (Engineering Release)
3C0—-3DF Card video S3 Inc. Trio3D/2X (Engineering Release)

3F2-3F5  Diéu khién § dia mém (Standard Floppy Disk Controller)
3F6—3F6  Diéu khién IDE (Primary IDE controller)

3F8 —3FF  Cbng truyén théng 1 (COMI)

Céc thiét bi ngoai vi thuong dung ngit dé tac dong dén CPU yéu cau lam viéc gi d6 bang
cach dua chan IRQ Ién murc cao. Cac chan nay thuong dugc danh san cho cac thiét bi cu thé.

Bang 1. 3: Cdc ngdt ciia mot mdy Pentium 2

0 Timer hé théng

1 Ban phim

2 PIC

3 Cdng truyén thong 2

4 Cbéng truyén théng 1

5 Card am thanh

6 Diéu khién 6 dia mém

7 Cbng song song (LPT1)

8 | RAM hé théng va dong hd thoi gian thyuc

9 Modem (Motorola SM56 PCI Speakerphone Modem)
9 IRQ cho PCI

10 | Diéu khién 6 dia cimg

11 | Diéu khién USB (Inter 8237-1 AB/EB PCI to USB Universal Host Controller)
11 IRQ cho PCI

12 | Chuét PS/2

13 Pong xtr li s6 hoc

14 | Diéu khién IDE thtr nhat

15 | Diéu khién IDE tht hai
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Tuyén ISA c¢6 nhiéu chan nhung thyc té st dung ta chi can cac duong dia chi SA(..SA9, dit
lidu SD(..SD15, didu khién —IOR, -IOW, AEN, -IOCS16, -SBHE, ngd viao ngit IRQ, xung nhip
CLK va ng}lén. Cac ngoai vi dugc goi 1a port, thuong 1a 8 bit va viéc xut nhap thuc hién theo 8
bit, néu xuat nhap 16 bit thi dung hai port dia chi ké nhau.

BALE J \
shils:ny —

-I0E/W

BD(Ti0)  mmmmmmmmmmmmmmmmmoo ~_DATAVALID -

(FEAD)

SD(7i0)  —mm———-IEZ_ DATA VALID -
(WRITE)

I/0CHEDY

Gidn dd tho'i gian ghi doc ngogivi & bit

EALE

SA(15:0)

—IDC3la

—IORAWT

SOLEAE) e e — DATA WaLID ——c
(FEAD )

R N e e e DATA VALID e
[WTRITE)

I/0CHRDY

Gidn do thai gian ghi doc ngogivi 16 bit

Viée thiét ké card ISA xuét nhap 8 bit twong ddi don gian, bao gdm mach giai ma dia chi,
mach chot dir liéu ra va mach dém dir liéu vao. Vi du st dung dia chi 300 ta dung mach logic tao tin
hiéu /CS, mach chét va dém dung vi mach 74LS373

CS=5A9+ SAG+ SAT+ SAG+ SAS+
SA4+ S5A3+ SA2+ SAl+ Sa0+ AEN
T4LS373

=

SA9.540 ::> MaACH =3 '
GIAI
AEN 3 MA — ¢ ereop—>
ow

D7.DO

SD7.SDO0 <:

Qr.Qo0

= D7.D0 <I:|
— oc
[@_ G

Hinh 1.3: So @6 nguyén li xudt nhdp
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2. GIOI THIEU MOT SO IC THONG DUNG.
2.1 Vi mach ADC va DAC.
ADC0804: ADC 8 bit xép xi lién tiép (National Semiconductor)

=z, BEat d9u ofi: 25=0, /RC=0, MF: xung &m
== Rl sauthei gian chuyén dfi <0.1ms, ANTR

v okl @g | “} xulhg 0 bao dfi xong.

INTR Boc dirligu: 25=0, MF=1, /R0 ecd xumg am,
.1 DBy reset ANTR lénm o 1, dirligu M8 bit xSt ra
'E DBy khi /RC=0, /RD0=1 tuyEn dir ligu d trang thai
.% DB . g trd can.

'E DBg  Win (*) ?.}| DIFF O =V IM{+ - WINI- 1< = BY

] DB Vitd ) o JINPUTS 15 E= YREF/25G

.% DB;  AGND : VREF I3 218n dign &p & chan 0

] 081 Veeri2 |_gVagei2 M=2E5* [VIN(+ -V IN[-1)IWREF, O =Me=2E5

g DBy DGND Chan 9 e hE 3f b, 10 dd YREF=Y+, hoac
;y ndi vao dd m ot ngudn MW N+ - IM-002

Hinh 2.1. So d chan IC ADC0804
ADC0808/0809: ADC 8 kénh 8 bit.

B3 =11 28 b=z J INTERRDFT
Ng—{2 27f-m SO0 ke LK ot
Enﬁionﬁ;;: 5000V — VREF(4) EDC INTERRUPT
L5E 26[=IND (A04-ADTE} 00V — VReFi—)
NG =14 Z5f=a0D & -1 p—» 087 MSE
?
w5 24} 200 B START 7 3“—..055
ALE 93 [ DB
- - WRITE
START—J6 23p—ADD C - ot
foc—{7 22}-ALE A —]a 75— 08
=5 =1 ADCIS0E
2708 21p=2""M3B ADI=={B  apcoggn 20— 002
OUTPUT ENABLE—{9 20f=2"2 Lol 2T f——p 081
=3 7B —— DB L5E
CLOCK—110 19112 BV SUPPLY
-4 |
Voc =gt 182 Ve In7—Vin®
Vi (4)—{12 i7}-2"8Ls8 BND .
-5v
GND—{13 16— Vegr (=) GROUND = . ANALOG
2714 15p-2"¢ . INPUT RANGE
Ind =Wy 1

Hinh 2.2. So dd chan IC ADC0808/0809

Chon kénh: Céc chan ABC ding dé chon 1 trong 8 chan diu vao analog, viéc chon thyc hién &
canh 1én ctia chan ALE.

Chuyén d6i: START c6 mot xung duong, lam EOC xudng 0, sau thodi gian chuyén d6i EOC 1én
muec 1.

Poc dit liéu: OE =1, N = 256*(VIN-VREF(-))/(VREF(+)-VREF(-)).
ICL7109: ADC tich phan 12 bit nhi phan (Harris Semiconductor).

Két qua chuyén ddi dién 4p vi sai giira hai chan INHI va INLO duogc xuét ra 12 bit By, ... B,
theo cong thirc N = 2048*VINA/VREF, cyc tinh dién ap chi boi POL (logic 1: duong).

Néu qua tim OR on. Céc chén ndy & trang thai tong tr& cao. Khi chuyén d6i xong chan
STATUS logic 0. Dién ap giita V+ va REF OUT la 2.8V 6n dinh. ICL7109 c6 nhiéu cach dé doc két
qua. Néu chan MODE dé hé 1a ché do DIRECT, /CELOAD = 0, /HBEN = 0 thi c4c chan dit liéu tich
cuc.
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Hinh 2.3. So d6 chan IC L7109

GND

DIFFERENTIAL
REFERENCE
oRpER ELOAD =} '-8—‘ —
)| o+ CELD.
OUTEHES 9 o INPUT HIGH A
o INPUT LW ’
GND HEEN F_
TEER

LOW -
GRDER — REF IN-
BYTE o -5V HIGHBYTE
QUTPUTS | DATA
1k 34— REFIN+
LOW BYTE
v DATA
+5V @ e = HIGH IMPEDANCE
-‘cnrﬁg& 1 : HEEN ] = %??é#“‘s%m
INPUTS ’

“Ryy7=20k2 FOR 0.2V REF
= Wik FOR 2.0V REF

Hinh 2.4: So d6 chan IC DAC 8 BIT

Vour

ADSAM, ADSTT
OR SIMILAR

GND
GND
B ey Vout= Y REF* N2ES
Luing e1e

1441 4114 +YREF (127H28)
1000 0004 +YREF (1128 )
1000 0000 0

0111 4141 WREF (1428)
0000 0001 WREF (127128)
0000 0000 ~WREF {128H28)

Hinh 2.5: So dd chan IC DAC 12 BIT

SIGNAL
\/ GROUND

Ban ok Ves
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2.2 Vi mach giao tiép sb.

Vi mach 8255: Xuét nhép song song 24 bit gdm port A, port B va port C, thanh ghi diéu khién,
con 3 mode hoat dong:

Mode 0: Vao ra truc tiép, cac port xuét nhép doc 1ap.
Mode 1: Vio ra bit tay, Port A va B xuat hay nhap véi tin hiéu diéu khién tir port C.

Mode 2: Vio ra 2 hudng cho Port A véi tin hiéu diéu khién tir PC cao.

%100 pao |—4 Thanh ghi di€u khién
3z o1 PA1 2
—— o2 PA2
T A (= 1 [mai|mso| & |ca|mB|B |CB
30 40
— PA4
2 1pns pas |—32
T e e 38 Nhém A
27 or PAT w MA1 MAO Mhém B
s - 0 0:mode0 MB
T% gg? 19 0 1: mode 1 Dfmodeﬁ
9 AD P82 20 1 ¥ mode 2 1:mode 1
N PB3 2 Fort B
si RESET PB4 g; Port A B
—l T3 PBS 2 A 1 In '
= 8L 0: Out
} g- C:(": 4 PortC3.0
. o ”
S‘é‘? 15 CA S
pC2 18 1:n
17 1:in 0: Out
() :
= 0: Out
| O
poe 11 CS=0 A1A0
pcr [—12 0 0:Porta
- 0 1:PortB
P!n 7: GND i 0:PortC
B 1 1: Thanh ghi di€u khién

Hinh 2.6: So d6 chan va cu tric vi mach 8255

Vi mach 8254: Dém/dinh thi, gom 3 bo dém 1ui nhi phan 16 bit va thanh ghi diéu khién. Mdi bo
dém c6 6 mode, xung nhip vao CLK, tin hi€u ra OUT va tin hi€u diéu khién GATE.

SC1|SCo |RW1|RWO| M2 (M1 | MO [BCD

— oo
—g 0! 9
— 02 CLK 7 ) .
—4] 08 G0 g~ BCD=0 : d&m nhi phan
3] gg outo —— BCD=1 : d&€m thap phan
_f D& CLKI % M2 M1 MO: chon mode
— D7 Gl 3~ 0 0 0:mode0; OUT=0 khinap gia tri vdo bd dém ,
2= ouTt == OUT= 1 khi ba d&m 10i v& 0
- W claiE- 0 0 1:mode 1;OUT=0 khi GATE chuyn tir 0 lén 1,
20 ] f;‘;’ DUE;; 7 OUT= 1 khi bd d&m Iui v 0
21 0 1 0:mode2; Tao xung OUT co tn s& fOLK/N
= cs o 1 1:mode 3; Tao séng vudng OUT cd t8n s fCLKIN
8254 1 0 0:mode4; Tao xung OQUT = 0 khi bd d&m I0i v& 0
1 0 1:mode 5 KhiGATE chuyén tf 0 1&n 1, bat d8u dém
OUT = 0 khi bé d&€m 1ti v& 0, sau dé
OUT I&n 1 ngay
RwW1 RWO

0 0: cdi bd d&m

0  1:docighi byte thdp bo d&€m

1 0: doc/ ghi byte cao bé d&m

i 1: doc ghi byte th8p ndi byte cao bd dém
SC1 SCo

0 0: chon bd dém 0

0 1: chon bd dém 1

i 0: chon bé d&m 2

1 1: doc nguyc

Hinh 2.7: So d6 chan va céu triic vi mach 8254
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2.3. Vi mach giai ma.
74L.S138: Gidima3raS8.
74L.S139: Hai bo giai ma 2 ra 4.
74L.S682: So sanh nhi phan 8 bit.

74138
1 o —21po P=q plZ
LA vo K2 —2 1P
2 1o —£1p2 p>q p—1-
= " —£1p3
Zle v 2 1 p
4 12 3 i
— | WCC Y3 — 5] PSS
Slann ove e 17 Eg
53 11
Slmon s 5
T 10
=B Ye — —=-1 Q0
& g —7L Q1
— & Y7 —5 Q2
7233
=1 Q4
1e1a5
S0 as
Q7
- 74aLses2

Hinh 2.8: So d6 chan cic vi mach giai ma 74LS138 va 74LS682

2.4. Mgt s6 Card ISA.

Sau day trinh bay card peripheral adapter 16 bit va hai card thu thap s6 liéu gan vao rinh ISA
(Hinh 2.9,2.10 va 2.11).

Card peripheral adapter st dung hai vi mach 74245 dém tuyén hai chiéu cho s liéu, hai vi mach
74244 dém tuyén dia chi va diéu khién. Vi mach 74138 giai ma dia chi 300 dén 3FF, khi truy cap ving
dia chi may, chan Y, cta Us (I/O decode) xudng thap dua vao Us (74L.8244) cho phép xuét ra duong
MEMW va I/O decode 8 bit. Cau nbi 8/16 bit cho phép chon ché d6 8 bit hay 16 bit. Khi chon ché do
8 bit thi cdu ndi ho, 8 bit cao duoc truyén khi duong dia chi Ay & mirc cao (dia chi 1¢) va 8 bit thip
duoc truyén khi duong dia chi A, & mic thip (dia chi chén).

Mach chuyén d6i AD va DA 8 bit trinh bay & hinh 2.11 va 2.12. Hinh 2.12 1a mach chuyén dbi
AD ding IC 7109.

Vi mach ADC ICL 7109 chuyén doi tin hiéu analog ra dang s6 nhi phan 12 bit va ghép nbi véi
may tinh qua vi mach giao ti€p song song 8255 dung 2 port A va B, port C diéu khién cac chian LBEN,
HBEN, R/H.

Vi mach ICL 7109 hoat dong & mode direct, khi R/H = 1 chuyén doi lién tuc, khi R/H = 0 s&
ngung chuyén doi.

Khi /LBEN & mtrc 0 thi xuit byte t‘hép ra port A, khi /HBEN & mtc 0 thi xuit byte cao gdbm 4
bit dit liéu cao, PDL (cuc tinh), OR (qué tam) va Status (trang thai).

Qua trinh doc két qua nhu sau:

Cho R/H 1én mirc cao dé bit ddu chuyén di, sau d6 cho Status xudng muc ) ddi xong, rdi cho
LBEN va HBEN mtc 0 @€ doc dir liéu vao.

Hinh 2.13 14 bo dém dung IC 8254.
Hinh 2.13 a va b trinh bay mach giaio tiép 16 bit dung 2 IC 8255.

Trang 9



Hoang Tung - Khoa DTTH *** Bién sogn 7/2012

. T = T
- A1 Bl
; i Bph
Af  Bala_
L AS Bs i _ BUFFERED DATA
DIR=08 —A a6 Be[HE—  HIGH BYTE INOQUT
DIR=1A B A7 BT ﬁ
AB BB
186
ﬂ G
— BIR
BUFFERED DATA T4LS245 u1D
5 LOW BYTE IN OUT Cho phép byle cao 11
i ph FALSO0
10
ENABLE LOW BYTE 8
9 U1A
74LS00 s
BUFFER IO READ
t
uig
et 5 Pl 18 ! AT~
1‘:2‘ :;; -~ N \E | 10 CYGLE 1
j.M.EM.Bj & .L,Hﬂ
amemw ——a 103 YRR | ;—/
L E— Y 2v1 [ Cre
o —Tn L 2yz
Al T 7aLs18
2A3 23 H—
AL SV vy 2y fidee o o
1d 1a
_Fe: 26 oo
74L5244
Ro2 u4B uza
N :-1 = 12 -
JumPER X = L
86 B s F—— 7aswo
74L5139
8BITIODEVICE ___ Khid mic cao
us ui
A1 ERE] us “ MEMIN A1 IYI'—-S—
s & VBE o e
1A4 174 e ¥2 E 144 |
e SR L = HE e
2A3  2v3 8le, VRIS — s avil— 8BIT IO DEVICE
2aé  2va 3%, vebs 2Ad 274 VAo I0CS 16
18 E9cos viBT 10 DEVICE 18
26 7415138 =
74L5244 . 1 745244 B
< . .
Hinh 2.9: Pripheral adapter 16 bit
Botom _
P2
VoY ¥ D7 1 14 =0Vl
L~ T 2 15 =0V,
XT SLOT - 2 . 1
b r H AD1
L] . u1 VGG Uz ; 0 : :g A
ND 81 Al Al 1 15 1 5
GND —IOCHE _ A VO fpt— A YO ey 7 20 Wi
e RESET  SO7 |d—=H — = v1 pH— & = v1 it — s = B
A&Gi_ﬁe_ i dpg [od L c YL; g:t - ¥§ b — s 22 e
-1 ¥ £l ' - _
TR DT, 505 v - vi Bas Addr: 300 - 31 F va R4 j_/
£ G — VCCO—E <) 5 P i
- £qc2 V6 paE—
AD GzB Y7
ol b TALS156
[ EHA
B
L
2 a1 81 0o/ Addr: ¥1: 300 - 307
[oau 3 Az B2 = ¥3: 308 - 30 F
_:.%2_ ~ A3 B3 ’ Y¥5:310 - 317
a1 B ’ ¥7-318-31F
ot - n v 1 - VEG
A27 Ad ol B K c;ﬁ
UgA S
EEFE] *‘1 dor 7 33k
A3 AD TALE245 Fex
- ca
AT uF _
P ox B
5
= 4 Ig A <
s _l
. o ] a=
= 4715123
U7A
v | RUN LEC
AD1 1 1
TN 2 2 [
ST 2 Voo o—ad oL n | WAIT SIGNAL
= CK:M 75123 (option)
i s/

T4L5245

Trang 10

Hinh 2.10: 8 bit Interface Card



Gido trinh Po lwong va diéu khién mdy tinh

GND: pin 13

. .{PI ~ -I— +5 Y2 pin 11
3 1 T
S
S
f—w—; —
FT 7 '?g doi muc tin ‘\IEUHFF_
/_‘u_;, 21 = Vi 25V
|? ;; 2z A 12 R11
A 12 b R 14
,—‘Lﬂ— 4 25
DB2s o1 1]
¥1:300 - 307 i Ai2
)
ADCOBDS 3
_ o W
1= 000 W1z T oot . 1 9 R 10k
= ] T, g |AEFe= -5V
2 0k 1 -0
Y usc
DNT:HIGH
weswnom [ [
DONom view
of TLa31

L .
m 5 L
{01 'Hi
2 i wa
R i wa
T Pa?
¥3: 308 - 307 o8 projd RFE
e F—— VREF
2 pEpr—— ADT520
R P
R0 PCS = _— ur
corr PRI gEE
4
P Hii -0 E
Piz R A1
35w 5 i)
5] o4 A
| e Sevoner
TS V';F':
+5 V: pin 28 £
GND: pin 7 AD7520
S5V pin 14

BIFCLAR Dt

GND: pin 3

Hinh 2.11: Mach chuyén doi AD va DA

L'
s s
B N, 50 34 [ v
R /i o] - —
T o s £ R == | e
- RESDRY o7 I & o3 Y T E—
CERMEL] e E o 1 Pa3
e 1 B E Pai 2 —=i e [ T —
o HE o EO s PRk
—~ | = 5 7
= M 1 e = e -
b -1z v ozl ] H o7 PAT
B s pie] K Pag e 7 torera I PRoplE B8
2y PAT = wa PE1 st ]
GH T AD PB2] =
D—=] -SMEMN EN e 2 1 f—raid e
e e Pt T q: ™ csze | MESE A "
=] o A0 PBE| 3 pn:._'.H
7 oA it = Taeaie = ] e — cs N
o— an:ECg: a16 s e ReseT PB4 25 5 [T =Y
o—1] b ]
o—3] okt Y e pgg_gﬂ_c 7 Pooll4 LBEN
o i oRECH vt %a P e er N
O— REFSH a — w2 -
B—=Y svsou -] EE: H—a
o— rar fer] S : [ IEE-
E: =] r:' 3 3 FLb L2
By 3 =—a
Bz Ras P - PCS——0
né:ﬁm :::r b (e S ]
53
! T =
P E e .
o— s |
-l e o HEADER 8
- 143 M
aho
%
TON ATEaD
TALEZ44 ut1
)
N LG g “A
COMMON Tid A
REF N+ —ﬁﬁ—/m A
REF IN- =T
BT/
BEE PaB. ! _al_ﬁ.ﬁ_/
Az Ly
pr= ]
MODE
RUNHOLD ERTTE
s GTAT
© seL BUF cac [A—a
26
ween  REFUOT S g
HBEN BUFF [——
CEAGAD  INTEG [—
TEST
L7109
s
033 uF'I

Hinh 2.12: Card chuyén doi AD 12 bit

Trang 11



~
~
S
Q
=
.
)
»
S
Q
*®
*®
*®
=
N~
[«
S
S
S
]
g
IS
®
S
=

ISA SLOT

SOLDER COMPIENT
b BIDE PC REAR a BIDE
1 —1 1
—] eap 40 CH
Llu ST DRV or Ir_.
—] ¥ cef— T413 L T —
—_—l e
= SEE mor b e
— DR Ea — T — F30H = S0
—I-=v e sy | M—c npSf 3 M
e b Bl — —{ e 11 Pt —f R0 = D
— RV (=] (1. & 74 2 — — SB0H = A
—L ean i0 o Rl e ¥ [T Ul.uﬂl_.r B
—] e B e “lmﬂ e v phe—f ITOH = 08D
—— TR B0 — VT Pt ef FEOH = TMID
RN A8 LWI
=] ey T —
— wma Al —r =
e A p— [c]/T1] BALL SDCRREE
— IR ALY B 74138
—] ME
—] ik M) p——— h .m. ThT
|h..._|un G AlE L.Hluu | Y
— o — T ._.vJIu._..-
Iw.rnu. uq'wnl I o S
o [0 BT fr—— [l Wy o
TOLY. - TR 3 o =t
|E-Mwm- Py LN T = v P *
Fil ._wur H i 36— o T B,
1 [y o L 4 |
|h|s_ ey} 2 LuIH = W.
— ST ] —— BND
=14 cap a0 AL Tl
b BIDE PCFRONT a BIDE
SOLDER COMPOMENT
Tl

T ICELLELED

H M-AN 100
o
e —- m voo  outo |l Al aum
L 11 ra
a—— o GATRO[— 4t GATED
B — = CLEa =1, <}
il —— m
4
ad —— 08
a—iq ™ il b aum
a8 —— o7 GATEY GRTEN
., HT Ly 1l am
all TS
]
b4 —
g — e
T 4
ot = caTts —i Ll zarcz
g —a| A1 —_— e =2 il ok
a
1z

§es
{131

e

Hinh 2.13: Mach dém ding 8254 giao tiép may tinh

Trang 12



-~
S
~
5
S

S
-~
=
=

<9
=

6]
B
g
=2
S
[
=
B
S
S
S
1€

Mach dém vad gidi mid

e i e

) 3RET83%E

|

¥ o ‘%
e e et B e

%

VELSRU AL SO
s |
o
|

84

a
-
L
H
=

:

I

[
P

LLERLLY
d:ulﬁ-au

i quu#h

=7
S

o RRRRRR h

§6%28828 I33xa83

(=]
=

:

Hinh 2.13a: Mach giao tiép song song 16 bit slot ISA, phan

a dia chi.

ém va gidi m

A

d

Trang 13



Hoang Tung - Khoa DTTH *** Bién soan 7/2012

LL

.
L
v

} ]
13638
[
oy
£0
90
<a
Q
£d
20
1a
oa
Fiy]

YeLMOD
AZL+D— ¥ EC |—DAE|+

| BE LE
AZL=-0— DL 68 —D0AZl-

AR
i

=z
i [ofo -
Ill_l .-:t;l TAFT b EI:'_
| Y E
gy ag o e | . g By
S BYNBE3 TG mon E . 2
IJ Seostetlsly o
I BREREERCR W-2H8| S85RERCE 2
| o &
8
33333333 33TI3B3F IPEEST G

HERALN =0 WH=0 =LK -=

ok ik ok ol

o
E WO A g

=

~NU s U NE00
Jﬁ -III—

Hinh 2.13b: Mach giao tiép song song 16 bit slot ISA, phan xudt nhdp ngoai vi

Trang 14



Gido trinh Po lwong va diéu khién mdy tinh

I1 - GIAO TIEP QUA RANH CAM PCI

Ranh cdm PCI (peripheral Component Interconnect) c6 mau tréng trén main board cho phép
giao ti€p ngoai vi 32 hay 64 bit, van toc nhanh 1&én dén 132MB/s so v6i ranh cam ISA 16 bit c6 van toc
35 MB/s.

Nho van toc cao nén ranh PCI thuong dung cho card man hinh, sau d6 né dugc sir dung dé cho
cac card khac nhu card mang, modem ndi, am thanh ... va dan dan cic main board doi méi khong con
danh cho cho ranh ISA nira.

Céc hiang nhu Advantech, Data translation ... cling di san xuét card giao tiép ngoai vi cho may
tinh dung ranh PCIL.

Rénh PCI 64 bit ¢6 2 hang tiép dlem mdi bén 94 tiép diém. Phia A 1a phia linh kién con phia B
1a phia han. Do tinh chat phtrc tap ciia tuyén va van tc tin hiéu 16n nén viéc tu lap rap card giao tiép
PCI kho thyc hi¢n ma phai dung card chinh hang.

Nam 1998 céc hang Compap, Hewlett — Packard, IBM phéi hop dua ra chuan PCI-X (PCI
Express) co dac tinh tot hon.

Tuyén‘ PCI 32 bit s dung chung 32 duong dia chi data ADO-31, pha dia chi do tin hi¢u
FRAME# diéu khién, sau do 1a mét hay nhiéu pha dit li€u. Tuyén PCI 64 bit dung 64 duong ADO-63
cho dia chi va dir liéu.

Cé hai loai tuyén PCI murc tin hi€u 5V va mirc tin hiéu 3,3V.

Sau day la mé ta cac tin hiéu cia PCI:

CLK Xung nhip 33MHz, 66MHz ...
RST# Tin hiéu reset
ADO + AD31 Tuyén dia chi khi FRAME# & mic thip.

C/BE0 3# BUS

(Command BytesEnables) Cho biét loai cta truyén di liéu (doc/viet bd nhd, ngoai vi ...)

PAR Kiém tra parity cia ADO|31 va C/BEO|3
IRDY# (Initiator Ready)
TRDY# (Target Ready) Hai dit lidu bt tay giita bo phat va by nhan dir liéu trén tuyén PCL

Tin hiéu target béo cho initiator dé chdm dut giao dich. Initiator 1a
chu cda tuyén (Bus master) con target 1a bus slave. Viéc truyén dit

STOP# lidu do initiator bit diu thong qua C/BE va IRDY con target tra 1o
thong qua TRDY# va STOP# va STOP#.
LOCK# Tin hi€u initiator bao danh riéng mot $6 dia chi cua target.
IDSEL (Initialigation Tin hiéu chon chip
DeviaSelect)
. | Chano trén tuyén PCI do target diéu khién khi no thdy dia chi ctua n6
DEVSEL# (Device Select): | (s tuyén PCL
REQ# Yéu cau ding Bus (Request)
GNT# Cho biét yéu cau.
REQ# Di dugc chép nhan grant.
PERR# (Parity Error)
SERR¥# (System Error) Sai hé thong.
INTA#, INTB#, Céc tin hiéu ngjt.
INIC#, INID#
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SBO# (SnoopBackoff) | \

SDONE (Snoop done) Dung cho card memory

PRSNT 1 = 2# Cho biét board c6 cdm vao slot va cong suat tiéu thu ciia board do.
CLKRUN# (Clock Running) | Cho phép diéu khién xung nhip CLK.

MGGEN (66 MHz enable) Cho biét xung nhip 1a 33MHz hay 66 MHz.

AD 32 =63 32 duong dia chi va dit liéu cao trong PCI 64 bit.

C/BE 4 + T# Dung khi truyén 64 bit két hop REQ64# va ACK64#, PAR64
REQ 64# (Request 64 bit

transfer)

ACK 644 (Acknowledge 64
bit transfer)

TCK (Test clock)

TDI (Test data input)
TDO (Test output)
TMS (Test mode Select)
TRST# (Test Reset)

Cac tin hiéu thir

Dic diém cua cac board cam trén tuyén PCI 1a dir lidu c6 thé truyén khong thong qua CPU
chu do d6 van toc xtr 1i tin hiéu nhanh hon.

Card DT 300 cua hang Data Translation cho phép d6i 16 tin hi¢u analog ra s6 phan giai 16 bit
véi vén toc 250.000 mau/sec. Doi ra so analog 2 kénh 16 bit, xuat nhap digital 32bit.

5V system environment 3.3V system environment
Pin Pin comments
side B side A side B side A
1 -12v TRST# 1 -12v TRST# 32-bit start
2 TCK +12V 2 TCK +12V
3 Ground TMS 3 Ground TMS
4 TOO TDI 4 TDO TDI
5 +5V +5V 5 +5V +5V
6 +5V INTA# 6 +5V INTA#
7 INTB# INTC# 7 INTB# INTC#
B INTD# +5V 8 INTD# +5V
9 PRSNT1# Reserved 9 PRSNT1# Reserved
10 Reserved +5V (I/0) 10 Reserved +3.3V (I/0)
1 PRSNTZ2# Reserved 1 PRSNT2# Reserved
12 Ground Ground 12 Connector Key 3.3V key
13 Ground Ground 13 Connector Key 3.3V key
14 Reserved Reserved 14 Reserved Reserved
15 Ground RST# 15 Ground R&T#
16 CLK +5V (I/0) 16 CLK
17 Ground GNT# 17 Ground +3.3V (I/0)
18 REQ# Ground 18 REQ# Ground
19 +5V (110} Reserved 19 +3.3V (I/0) Reserved
20 AD[31] AD[30] 20 AD[31] AD[30]
21 AD[29] +3.3v 21 AD[29] +3.3V
22 Ground AD[28] 22 Ground AD[28]
23 AD[27] AD[286] 23 AD[27] AD[28]
24 AD[25] Ground 24 AD[25] Ground
25 +3.3V AD[24] 25 +3.3V AD[24]
26 C/BE[3]# IDSEL 26 C/BE[3]# IDSEL
27 AD[23] +3.3V 27 AD[23] +3.3V
28 Ground AD[22] 28 Ground AD[22]
29 AD[21] AD[20] 29 AD[21] AD[20]
30 AD[19] Ground 30 AD[19] Ground
31 +3.3V AD[18] 31 +3.3V AD[18]
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32 AD[17] AD[16] 32 AD[17] AD[18]

33 CIBE[2]# +3.3v 33 C/BE[2]# +3.3V

34 Ground FRAME# 34 Ground FRAME#

35 IRDY# Ground 35 IRDY# Ground

36 +3.3V TRDY# 36 +3.3V TRDY#

37 DESVEL# Ground 37 DESVEL# Ground

38 Ground STOP# 38 Ground STOP#

39 LOCK# 3av 39 LOCK# 33v

40 PERR# SDONE 40 PERR# SDONE

41 +3.3V S5BO# 41 +3.3V SBO#

42 SERR# Ground 42 SERR# Ground

43 +3.3V PAR 43 +3.3V PAR

44 C/BE[1]# AD[15] 44 CIBE[1]# AD[15]

45 AD[14] +3.3V 45 AD[14] +3.3V

46 Ground AD[13] 46 Ground AD[13]

47 AD[12] AD[11] 47 AD[12] AD[11]

48 AD[10] Ground 48 AD[10] Ground

49 Ground AD[09] 49 MB6EN AD[09]

50 Gonnector Key 50 Ground Ground 5V key

51 Connector Key 51 Ground Ground 5V key

52 AD[08] C/BE[0]# 52 AD[08] C/BE[0}#

53 AD[07] +3.3v 53 AD[07] +3.3v

54 +3.3V AD[06] 54 +3.3V AD[06]

55 AD|[05] AD[04] 55 AD[o5] AD[04]

56 AD[03] Ground 56 AD[03] Ground

57 Ground AD[02] 57 Ground AD[02]

58 AD[01] AD[00] 58 AD[01] AD[00]

59 +5V (1/0) +5V (I/0) 59 3.3V (/0) 3.3V (1I0)

60 ACK 644 REQ 64# 60 ACK 644 REQ 644#

61 +5V +5V 61 +5V +5V

62 +5V +5V 62 +5V +5V 32-bit end
Connector Key Connector Key 64-bit spacer
Connector Key Connector Key 64-bit spacer

63 Reserved Ground 63 Reserved Ground 64-bit start

64 Ground C/BE[7]# 64 Ground C/BE[7]#

65 G/BE[6]# C/BE[5]# 65 G/BE[6]# G/BE[s]#

66 G/BE[4]# +5V (1/0) 86 G/BE[a]# 3.3V (I/0)

&7 Ground PAR 64 67 Ground PAR 64

68 AD[63] AD[62] &8 AD[63] AD[62]

69 AD[61] Ground 69 AD[&1) Ground

70 45V (1/1Q) AD[60] 70 +3.3V (/0) AD[60]

71 AD[59] AD[58] 71 ADI[59] AD[58]

72 AD[57] Ground 72 AD[57] Ground

73 Ground AD[56] 73 Ground AD[56]

74 AD[55] AD[54] 74 ADI[55] AD[54]

75 AD[53] 45V (1/0) 75 AD[53) +3.3V (1/0)

76 Ground AD[52] 76 Ground AD[52]

77 AD[51] AD[50] 77 AD[51) AD[50]

78 AD[49] Ground 78 AD[49] Ground

79 45V (1/0) AD[48] 79 +3.3V (/0) AD[a8)

80 AD[47] AD[46] 80 AD[47] AD[46]

B1 AD[45] Ground 81 AD[45] Ground

B2 Ground AD[44] B2 Ground AD[44]

83 AD[43] AD[42] 83 AD[43] AD[42]

B4 AD[41] 45V (1/0) B4 AD[41] +3.3V (1/0)

B5 Ground AD[40] B85 Ground AD[40]

86 AD[39] AD[38] 86 ADI[39] AD[38]

B7 AD[37] Ground 87 AD[37] Ground

88 +5V (1/0) AD[36] 88 +3.3V (1/0) AD[36)

89 AD[35] AD[34] 89 AD[35] AD[34]

90 AD[33] Ground 90 AD[33] Ground

91 Ground AD[32] 91 Ground AD[32]

92 Reserved Reserved 92 Reserved Reserved

93 Reserved Ground 93 Reserved Ground

94 Ground Reserved 94 Ground Reserved 64-bit end

Bing 2.1: So dd chan rinh cim PCI 64 bit

y Gido trinh Po lwong va diéu khién mdy tinh
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Channel Gain List
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8 D AU Ingger
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AJD Clock
Port A Latch Contral  |-—2PCl0ck |1 ter Logic Ext A/D TTL Trigger
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Counter/Timers) Ext A/D Clock
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Port B Latch -
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Port G Latch 0 MHz 4
|=—~ Clock
Four 16-Bit User Gl
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Cutputs = Control (Bus Master)
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¢ >

Hinh 2.1: So dé khéi card DT300 ciia hding Data Translation

Bang 2.2: Lénh PCI (tr C/BE#)

C/BE# Lénh CIBE# Lénh
0000 Chép nhan ngét 1000 Dy trii
0001 Chu ki dac hiét 1001 Dy trii

0010 | Doc Ngoai vi xudt nhap | 1010 | Boc CAu hinh (Vi IDSEL)

0011 | GhiNgoaivixuitnhap | 1011 | Ghi CA&u hinh (V4i IDSEL)

0100 Dy trii 1100 Boc nhiéu 6 nhé
0101 Dy trid 1101 Chu ky dia chi kép
0110 Boc bd nhé 1110 Budng doc bd nhdé
0111 Ghi bd nhd 1111 Ghi bd nhd va c&m

CLK
AD[31:0] - {Ade__Data 1 Y(D2)(03)04)
C/BE#(3:0] - CMD| Byte Enable 1 )pE2)BES)BED

FRAME# |

Initiator deasserts.
FRAME# to signal
the final data phase:
the transaction
completes when the
last place of data
is tranferred

Bus IDLﬂ\

Bus IDLE

drass Phase
Transfer 2
Transfer 3
[ Transfer 4

Initistor Ready

Data Transfer 1

Initiator asseris FRAME#|Z
to start the transaction

Hinh 2.2: Gian dd thoi gian truyén 4 tir kép 32 bit tir Initiator (master) dén target (slave)

Data is transferred on any clock edge
where both IRDY# & TRDY# are asserted

Transaction Claimed
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Initiator acknowledges
termination request

CLK

—_— [Target inserts a wait staie] I_Q.
DEVSEL#[,, o\ N =
| — ~ |
8 £ = T £ % 25 §_ 0
2 & 5 &8 F 3 33 3\
E @ e 2 et @ 2 2 a =1
®> & & § &5 8§ §E g o
E 5 = = F o Fa
M 5 o
Initiator asserts FRAM# |& = o « g = Targetl requests
to start the transaction 2 8 3 & 2 3 termination
s =3
=

Hinh 2.3: Gian dd thoi gian doc 2 tir kép tir target dén Initiator

Upper datapath
used during data

 phase (don't-care
in address phase)

CLK
AD[63:32] — {({{{{{{ Data 1 upper) ) P2up | D3up) Dus

C/BE#[7:4] = '((((((((( Byte En. 1 (upper) XBEZUPXBESUPXE!E4UJ— -
AD[31:0] — -(Addr) Data 1 (lower) Y D2,,,{ D3, D4} — — -

C/BE#[3:0] = -(CMDX Byte En. 1 (lower) IBE%waBmJBE‘*m.,)— -

REQB4# | ~—_ [ I

FRAME#_ -\ l REQ864# mirrors FHAME#] /— S

IRDY#  \ Tl
TROY# IR I
DEVSEL# \ AcKe4# mirrors DEVSELH) [T~
ACKe4# \ i

Hinh 2.4: Gian d6 thoi gian truyén 64 bit
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lll - THIET KE CARD GIAO TIEP RANH PCI.

Trong muc trude chung ta da nghién ciru cac card ISD, viéc thiét ké cac card nay tuong dbi
don gian. Do cic main board doi méi khong con hd trg tuyén ISA nén phai chuyén sang sir dung
tuyén PCI bing cach mua cic card chuyén dung cia cac hang v6i phan mém kém theo. Do sy phirc
tap cua tuyén PCI, viéc tu thiét ké va ché tao card PCI tuong ddi khé khan, doi hoi st dung céac linh
kién FPGA c6 mat d6 tich hgp cao, mach in nhiéu 16p va cong ngh¢ dan, ngoai ra viéc 1ap trinh cho
card nay ciing khong phai dé dang ma phai théng qua cac ham windows APIL Viéc thiét ké s& tro
nén d& dang hon néu ding cac bd PCI development kit c¢6 sin. Cac bo kit nay gitp tao cac ing dung
PCI khac nhau cung véi software kém theo.

Céu trac chung card PCI nhu sau:

A Céc A

linh kién khac
Vi mach User
e PCI e o e (!
Circuit

Controller
Configuration
‘ EEPROM v
PCI Bus User Bus

Hinh 3.1 — So d cdu tric chung ciia mot card PCI

Phan tir chinh trong card 14 vi mach PCI Controller dung lam cau nbi giita tuyén PCI va mach
ngudi ding. Ché tao boi cic hing theo cong nghé ASIC, vi du nhu PCI9050/9054 cua PLX
Technology, ISPLSI 1032E cuia Lattice ... Phan tir thir hai 1a EEPROM ding dé chira thong tin vé
Card phuyc vu chp PnP (Plug and Play) khi khoi dong may tinh. User Bus gém tuyén dir liéu 16 bit,
tuyén dia chi va tuyén diéu khién dung dé két ndi véi cac linh kién thong thuong.
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Chuwong 2

CARD THU THAP TiN HIEU VA PIEU KHIEN

2.1. CARD PCL-818L ADVANTECH.
2.1.1. So @6 khéi, chirc niing va céu tric cia Card.

PCI-818L 14 card ISA c6 nhiéu chtrc ning ding dé do luong va diéu khién. Do tinh ning uu viét
cua card, viéc tim hi€u hoat ddng ctia n6 rat can thiét dé tiép can k¥ thuat thu thap so li¢u bang may

tinh DSA (Data Acquisition System).
Céc chtre nang chinh cua Card:
- Chuyén d6i A/D 16 kénh 12 bit véi toe do 14y mau 40000/s.
- Chuyén d6i D/A 1 kénh 12 bit.
- 16 d4u vao digital TTL.

- 1 bo dém/ dinh thoi 16 bit cho ngudi dung.

W1

- 16 d4u ra digital TTL.
Irs
%
[ ] IP10
P11
P2
CN2

I

]

=000

VRI VEI VEI VR4 VRE

Ps PG

ird4

=TP1

—

Hinh 2.1- Vi tri cac cau ndi, bién trd va dau ndi ciia Card PCI-818L Advantech.

AN

Address Bus

3 Cournior 0 CLK

> Courter Gale

PC BUS

8254
% Goumar#o |
10MHz Courir 1 Jl
[°S°] z| 4
Z| 3 Crich]_Counter #2_ =
CPLD
Data Channel
MUX RAM Sean Logic]
<
12-bit A'D Converler ==
with Prog hﬁm
Samgle and Hold Ample

MUX |
1€ SE

or
a0 g

Hinh 2.2 — So d6 khéi card PCI-818L Advantech
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CN1 Digital Qut CN2 Digitalin

DO 0 1 2 Do D10 I 2 DAl

Do 2 1 4 Do D2 i 4 DA 3
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DO & 9 10| DO9 D18 9y 10} DA9

DO 10 112 Dol Do 112 BURN
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Vo 14 15 16 DO 15 D114 15 16 DT 15

D.GND 7 1R D.GND D.GND 17 18 D.GND
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ADS3 4 53 | amsi api |4 2 ADLE
CN3 ADS > 24 | ADsI2 CHS  wnnd S 24 ;::;Il-l
oon ADRS ® 25 | Apsia VISAl ADHS 6 5% | ApLs

ADS6 | T 36 | amsie ADHG [T 20| T

ADST | ¥ 5 | amsis apiy | 8 20| MDY

AGND P Se AGND AGND 9 = !.'].]I."I

AGND | 5 | aenn AGND | 10 2% [ AGND

V.REF 11 | DAD OUT VREE 1 o f.h?\l]“

so |12 3, Pt so | 12 30 | DaeoUT
mav |y | gl e qav | 13 31| DAOVRERIN
DGND | 1S : DGND |15 2T
3 . _

N 16 \.: ?;::Ei NC 16 :: DGND
COUNTEROCLK | 17 35 | counterpG. COUNTEROCLK | 17 [[']t{:a{r::;'ri'u.} GATE
COUNTERDOUT | 18 45 | prcpr COUNTERDOUT | 18 7 | Fem ettt

5y J-.':.'—__,. \ Y h’_li__:.-‘ PACER

Hinh 2.3 — So d céc chan cta Card PCI-818L Advantech

Trong do:
A/DS: Vao Analog (don). DI: Vao Digital
A/DH: Vao Analog cao (vi sai). DGND: Mass Digital va ngudn.
A/DL: Vao Analog thap (vi sai). CLK: Clock Counter 0 cua 8254.
AGND: Mass Analog. GATE: Gate Counter 0 cuia 8254.
D/A: Ra Analog. OUT: Tin hiu ra cta 8254.
DO: Ra Digital. VREF: Nguon chuan trong.

VREF in: Ngudn chuin ngoai.
2.1.2. Cac thanh ghi ciia Card.

PCI-818L c6 16 thanh ghi, dia chi géc cc} thé chon bai cong tic Swy, gém 6 tiép diém, chon cac
duong dia chi SA; + SA,, thuong dat dia chi goc 1a BASE 300h.

Céc thanh ghi cia Card dugc trinh bay trong bang sau:
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Pia chi Poc Viét

BASE+0 Byte thdp A/D va s8 kénh| Kich mém A/D

BASE+1 Byte cao A/D Piéu khi€n tdm A/D

BASE+2 Quét kénh MUX Quét kénh MUX va chi tdm diéu khién
BASE+3 Byte thdp Digital Input Byte thap Digital Qutput

BASE+4 N/A Byte thdp Analog OQutput

BASE+5 N/A Byte cao Digital Qutput

BASE+6 N/A N/A

BASE+7 N/A N/A

BASE+8 Trang théi Xda yéu cdu ngét

BASE+8 Piéu khién Diéu khién

BASE+10 N/A Cho phép Counter

BASE+11 Byte cao Digital Output Byte cao Digital Output

BASE+12| Counter0 Counter 0
BASE+13| Counter 1 Counter 1
BASE+14| Counter2 Counter 2
BASE+15 N/A Diéu khién counter

Bang 2.1 — Cac thanh ghi cua Card PCI-818L Advantech.
a. Cac thanh ghi co s +0 va +1.
Khi doc thanh ghi:

F=]

BASE+0 (doc) - Chua Byte thap A/D va sé kénh

Bit D7 D6 |D5| D4 | D3| D2 |D1|DO

Value| AD3 | AD2 [AD1|ADO[ C3 | C2 | C1 | CO

BASE+1 (doc) - Byte caoc A/D

Bit D7 [ De |D5 | D4 | D3| D2 | D1 | DO

Value|AD11[AD10|AD9|AD8|AD7|AD6|AD5|AD4

Trong do: AD;; + ADy la dir liéu Analog ddi sang Digital.
C; =+ Cy 12 s6 diu vao Analog tuong tmg.

_ Khi ghi vao thanh ghi BASE +0: Kich mém by A/D, khéi dong ADC. C6 thé kich by A/D bing
pham mém hodc bang xung Clock trén board (pacer), c6 thé bang xung ngoai. Cac bit 0 va 1 trong
BASE+9 s& chon ngudn kich. Néu chon kich mém thi ta chi viéc ghi vao thanh ghi BASE+0 bat ky
mdt gia tri ndo cho moi lan kich. Neéu 1a kich ngoai thi cau noi JP3 chon nguon kich 1a DIO (CN2) hay
TRIGO (CN3).

Diéu khién tam A/D (BASE+1):

Mbi kénh A/D déu c6 mot tam dién 4p dau vao riéng cho no6, duge diéu khién béi ma huu trit
trong RAM cua PCI-818L va dugc dit boi cau nodi J}’7. Néu m‘uén thay doi tam cho mot kénh, chon
kénh nhu 1a kénh Start ¢ thanh ghi BASE+2, quét kiéu MUX, r6i ghi ma vao bit 0 va 1 cua thanh ghi
BASE+1.
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Tdm dién dp ngd vao .
BASE+1 (Ghi) - Diéu khién tdm A/D PP pe— L
Bit |O7|(Ds|D5 |04 |03 |D2|D1|DO L5V =10V olo
Value |[N/A|N/A|N/AN/AIN/AIN/A|GT|GO +2.5V =5V 0|1
+1,25V =2.6V 1|0

+0,625V 1,25V 1 1

Ma tam va JP7

b. Thanh ghi quét phan kénh (BASE+2).

- Poc/ghi BASE+2 dé diéu khién/doc s kénh A/D duogc quét. Nira byte cao chi kénh Stop, nira
byte thap chi kén}l Start. Viéc quét phﬁnﬂ kéqh MUX dqu duoc khoi dong dén kénh Start khi ghi vao
thanh ghi nay. Moi Trigger A/D s€ chuyén dén kénh do ti€p theo.

- Khi kich chuyén doi lién tuc, MUX s& quét tir kénh Start dén kénh Stop rdi 1gp lai tir dau. Vi
duy, néu kénh Start 1a 4 va Stop 1a 7 thi quét tuan ty 4,5,6,7. Néu cai dat & ché do 8 dau vao vi sai thi
cac bit CH; va CL; phai 1a 0.

- Néu chi chon }‘n(f)t 5kénh dé bién ddi A/D thi cai dat kénh Start va Stop cung mdt tri s6 1a s6 cua
kénh can thyc hién bién doi A/D.

BASE+2 (Vidt) - Cdc kénh quét dfu va cudl
Bn |D7 (D& |D5 | D4 (D3 (D2 |D1 | DO
Value|CH3|CHZ2 [CH1|CHO|CL3|CL2|(CL1 [CLO

- CH; + CHy la kénh Stop. CL; + CL, 1a kénh Start.

- Nura bit thip cua thanh ghi quét phan kénh CL, dén CL, cling co tac dung nhu mdt con tro khi
1ap trinh tam dién ap vao A/D. Khi dat kénh Start 1a N, thi ma tam viét vao thanh ghi BASE+1 la cho
kénh N.

¢. Cic thanh ghi xuit/nhap s6 (BASE+3).

- PCL-818L c¢6 16 dau vao sb va 16 dau ra sb riéng biét. Cac kénh 1/O nay ding chung Port co

dia chi BASE+3 va BASE+11.

Khi doc:

BASE+3 (doc port) - Byte th&p Digital Input

Bit |D7 |D&6 (D5 | D4 |D3 (D2 |D1|DO

Value|D17 (D16 |(D15( D14 (D13 (D12 [D11|D10

BASE+11 (doc port) - Byte cao Digital Input
Bit (D7 (D& |D5 (D4 (D3 (D2 (D1 | DO
Valus|DI15(DI114(DI13(DI12 (D111 (DG |DIg |DIg

Khi ghi:

BASE+3 (vidt port) - Byte th&p Digital Input
Bit DY | D& | D5 | D4 | D3 | D2 |D1 | DO
Value| DO7 | DO& | DOS | DO4 | DO3 | DO2 |DO1|DOO

BASE+11 (viét port) - Byta cao Digital Input
Bit |D7 | DB | D5 | D4 | D3 | D2 |D1| DO

Value|D015|D014|D013|D012|D0O11|DO10|DO[DOE

Trang 24



Gido trinh Po lwong va diéu khién mdy tinh

d. Thanh ghi xuét Analog D/A (BASE+4/5).
Khi ghi:

BASE+4 - Byte thip ngd ra D/A

Bit | D7 | D6 |D5 |D4 |D3|D2|D1 (DO

Value| DAL | DAZ (DA1 (DAG| x X X %

BASE+5 - Byte caongd ra D/A

Bit | DY | D& |D5 |D4 (D3 (D2 |01 | DO

Valug|DA11|DA10|DAS(DAB|DAT|DAS|DAS(DAS

Trong d6: DA, + DA, 1a dit liéu Digital sang Analog.

- Tam dién ap ra dugc chon nho cau ndi JP4 va JP5. Nél} JP4 dat o IN thi JP5 chon nguén chuin
trong la -5V hay -10V, ép ra ciia D/A s€ 14 0 dén +5V hay 0 dén +10V. Neu JP4 dat ¢ EXT thi dién ap
ra D/A 14 k€t qua nhén s6 Digital trong hai thanh ghi v6i dién ap dat vao chan s6 31 VREF IN (-10V ..
+10V) ctia dau noi CNj chia cho 4095.

e. Thanh ghi trang thai BASE+S.

- Poc BASE+8 dé nhan thong tin vé cAu hinh va hoat dong A/D.

- Ghi vao BASE+8 mot gia tri bat ky thi n6 s& x6a bit INT cia BASE+8, con nhiing bit dir liéu
khac khong doi.

BASE+# - Trang thdi A/D

Bit |D7 |D&| D5 [D4| D3| D2 | D1 | DO

WValua [EQC |MA IMUX[INT|CN3|CHN2[CN1 [CND

- EOC: End of Conversion.

EOC = 0: D di xong, két qua ddi chtra trong BASE+0 va BASE+1.

EOC = 1: Pang chuyén d6i A/D.

- MUX: Chon 8 kénh vi sai hoac 16 kénh don, phan anh vi tri cau ndi JP6.

MUX = 0: 8 kénh vi sai.

MUX = 1: 16 kénh don.

- INT: Tin hiéu ngit.

INT = 0: Dit liéu khong c6 gia tri (khong c6 mot bién ddi nao ké tir khi bit INT bi xoa).

INT = 1: A/D da bién d6i xong, dit liéu co gia tri.

Néu bi INTE = 1 (BASE+9) thi khi d6i xong mot kénh, tin hiéu ngit s& giri dén PC qua chén

IRQn (IRQn duge chon boi cac bit I, + Iy trong BASE+9). Du thanh ghi trang thai A/D la chi

doc nhung khi ghi vao né mot gia tri bat ky s€ x6a bit INT, con cac bit khac khong doi.

- CN; =+ CNy: Khi EOC = 0 thi c4c bit nay chira s6 kénh ké tiép s& dugc bién doi.

- Luu y: Néu kich bo A/D bang xung clock trén board (pacer) hodc xung ngoai thi phan mém
phai kiém tra bit INT trude khi doc dit li€u (khong phéi bit EOC). EOC c6 thé bang 0 trong 2 trudong
hop:

o Bién di da hoan tat.

e Khong c6 mot bién d6i nao da dugce bat dau.

Do d6 phan mém phai doi tin hi¢u INT = 1 trudc khi doc s6 liéu chuyén doi. Roi can phai x6a
bit INT bang cach ghi bat ki gia tri nao vao thanh ghi trang thai BASE+S.

f. Thanh ghi diéu khién (BASE+9).

Doc/ghi thanh ghi BASE+9 dé nhan/cung cap thong tin vé ché d hoat dong ctia PCL-818L.
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BASE+S - Difu khién ch& d8 hoat déng
Bit D7 |DE|D5(D4|D3| D2 D1 | DO
Valug|INTE|IZ |11 10| x |DMAE|ST1|STO

- INTE: Cam/cho phép ngjt.

INTE = 0: Cim ngit.

INTE = 1: Cho phép ngit.

- Néu DMAE = 0: PCL-818L s& phat ra m6t tin hi¢u ngat khi n6 hoan tit mot chuyén doi A/D.
Vay cau hinh INTE = 1. DMAE = 0 dung d¢ bao cho CPU biét bang ngat 1a da doi A/D xong.

- Néu DMAE = 1: PCL-818L s& phat mot tin hi¢u ngit khi n6 nhan mdt tin hiéu dém tran T/C
(Terminal Count) tr b diéu khién DMA cua may tinh d€ chi rang chuyén doi truyén DMA da hoan
tat. Truyén DMA bi ding bdi ngat gay ra bdi tin hiéu T/C. (Xem DMAE bén dudi).

- I, = I: Chon s6 ngit cho data interrupt hodc trpyén data DMA (Khéng dugc tring véi sb ngit
cua thiét bi khac). Ba bit nay chon s6 ngat tr 2 (010) dén 7 (111).

- DMAE: Cim/cho phép PCL-818L truyén DMA.

DMAE = 0: Cam truyén DMA.

DMAE = 1: Cho phép truyén DMA. MSj bién ddi A/D s& khoi dong hai tin hiéu Wyéugcz‘iu ngt
lién tiép. Cac tin hiu nay cho phép b di€u khién DMA 8237 truyén 2 byte dir liéu chuyén doi A/D tur
PCL-818L dén bo nhé. Chon kénh DMA 1 hay 3 nho cau noi JP1.

Luu y: Phai lap trinh by diéu khién DMA va thanh ghi trong DMA 8237 clia may tinh trudc khi
dat DMAE = 1.

- ST, = STy: Chon nguén kich.

Hgudn kich |[ST1|8T0
Kich mém 0| x

Kich ngodi 1 ]

Kich Pacar | 1 1

g. Thanh ghi cho phép dém dinh thoi (BASE+10).

) Card PCL-818L cua vi mach 8254 gé)m ba bd Eié'm 0, 1, 2 va su dung hai bd dé:m 1’, 2 con l?(f)
dém 0 cho nguoi dung. Xung nhip cho b dém 1 ¢6 thé chon 1a 10Mhz hay 1Mhz nho cau n6i JP2, dau
rabo dém 1 ndi vao ngd nhip cua bo dém 2, dau ra ciia bo dém 2 dua vao kich A/D (kich pacer), vay
tan s kich phu thudc vao tan s xung nhip va sb ghi vao 2 by dém 1, 2.

) Tan sb qua pacer l1a f.,/(Div,*Div,) voi f = 1Mhz hay 10Mhz, Div, va Div, la sb dat trong bo
dém 1 va bd dém 2.

Bo dém 0 c6 dau vao Clk 1a 100Khz hay xung nhip ngoai ¢ chan 17 CN; chon nhg BASE+10),
chan GATE la DI, (chan 3 CN,) hay GATEO (chéan 36 CN3) chon nho dau noi JP3.

Ghi vao BASE+10 dé cho phép hodc cAm bo dém/dinh thoi cia PCL-818L tao xung.

JP2 Pin 37

1 MHz CN3
4’0\._{ B6 dém 1 H 86 dém 2 Pacer Out
10 MHz ——=O0

BPén kich AD

BASE+10 - Cho phép pacar

Bit |D7|D&|D5|D4|D3|D2[ D1 | D4

100 kHz ——e Pin 18
Counter 0 CLK ;
Valug| » | x| x | x| x| = [TC1[{TCO O\: = CN3
—_— B aém 0 Couwnter Out
Pin 17 CounterQ Gate
CN3
Gate 0 O pi2

Pin 36 I I Pin 3
CN3 cne
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- TCO: Cam/cho phép pacer.

TCO = 0: Cho phép pacer.

TCO = 1: Pacer dugc Qiéu khién boi TRIGO (chan 35 CNj). Tin hiéu ndy chin xung trigger giri
tir pacer dén bo A/D khi né bang 0.

- TC1: Chon ché d6 ngudn xung nhip dau vao Counter 0.

TC1 = 0: Counter 0 nhan xung clock ngoai (chan 17 CNj).

TC1 = 1: Counter 0 nhan xung clock 100Khz & bén trong.

h. Céc thanh ghi diéu khién va doc/ghi b dém.

B dinh thoi 8254 st dung 4 thanh ghi BASE+12, BASE+13, BASE+14, BASE+15. Cac chirc
nang cua cac thanh ghi nay dugc dugc liét ké trong bang sau:

Thanh ghil Chic ndng Thanh ghi Chife ndng
BASE+12 Counter 0 doc/ghi BASE+14 Countar 2 doc/ghi
EASE+13 Counter 1 doc/ghi BASE+15 Bifu khidn bd dém

Do b dém 8524 co cAu tric 16 bit, nén mdi dit liéu doc/ghi dugc chia 1am 2 byte: byet thap
(LSB), byte cao (MSB). B¢ tranh pham 101 doc/ghi sai, can cha y thao tac doc ghi timg doi (tre la moi
lan doc/ghi 2 byte) va theo dung thu tu byte.

2.1.3. Chuyén ddi A/D, D/A & DO.

a. Chuyén déi A/D.

C6 thé kich d6i A/D béng‘ phan mém, bang xung ngoai hay bang pacer on board. Bit 1 va 0 ciia
thanh ghi BASE+9 s& chon nguon Trigger tuong ung.

. Khi chon kich thudc pacer tan sb kich tir 2.5Mhz dén 71 phat mot xung. Khi chon kich ngoai,
nguon kich dinh béi cau ndi JP3 chon tin hiéu kich 1a TRIGO (chan 35 CN;) hay DIO (chan 1 CN,).

Viéc truyén két qua A/D cho may tinh c6 thé thyuc hién bang chuong trinh diéu khién, bang ngit
hay DMA.

Cac budc hinh thanh dé chuyén d6i A/D véi trigger bang phan mém va truyén két qua A/D bang
chuong trinh di€u khién:

- Pt tAm vao cho mdi kénh A/D.

- Dit kénh vao bang cach chi 1 tim quét kénh.

- Kich d6i A/D bang cach ghi vao BASE+0 cho mét sb bat ky nao do.

- Kiém tra chuyén ddi da két thiic chua bang cach doc bit EOC cua thanh ghi trang théi.

- Poc két qua chuyén ddi ¢ thanh ghi BASE+0 va BASE+1.

- Chuyén dif liéu tir s6 nhi phan thanh sé nguyén.

b. Chuyén ddi D/A.

Ghi vao thanh ghi BASE+4 va BASE+5. Khi ghi dir liéu cho kénh D/A phai ghi byte thap trudc.
Byte thap nay dugc gitr tam thoi trong mét thanh ghi va khong dugc xuat ra. Sau khi ghi xong byte
cao thi khi d6 byte cao va byte thap duoc két hgp lai d€ chuyén thanh D/A.

c. Digital input va output (DI&DO).

Doc DI tir thanh ghi BASE+3 (byte thip) va thanh ghi BASE+11 (byte cao). Sau khi doc dir liéu
s€ khong dugc chot, duong vao s& ¢ trang thai thir ba. C6 thé xuat ra DO ciing bang cach dung hai
thanh ghi BASE+3 va BASE+11 nay. Thanh ghi s& chot gia tri s& ghi (c6 thé doc lai). D¢ an toan nén
ghép noi cac dau vao/ra digital thong qua ghép quang.
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2.2. Card PCI 1710.
Card PCI 1710 c6 chirc nang tuong ty Card PCL-818L nhung dugc gin vao Slot PCI.
So d6 khdi cta Card nhu sau:

/\ @| Address Decoder
PCI Canlraller
Oata Bus 16-bit Digital Qutput

LINT_

16-bit Digital Input

A/D & D/A Status a :> 12-bit D/A Output 0
Conlrel Lagie
ey T

PClBus

12-bit D/& Qutput 1

>

COUNTER CH T 0L
1 MHz/10= 0 CNTD_G/
IRQ Conirol 100K Hz

Logic
4 o] COUNTER
v 1
1 MHz

_ O5C COUNTER -

12-bit AID 2 R
Converior “
AJD Trigger
Logic

o EXT

—

/ a— A

PGIA Multiplexer
S 16 S/E L]
Channel Scan Logic =l

S 8 DIFF .

L]
- L]

Gain Coniral RAM
1

Hinh 2.2. So @6 khéi Card PCI 1710

2.2.1. Cac phin mém lp trinh cho Card.

Thay vi phai dung ngén ngir l4p trinh dé 13p trinh cho Card, ta c6 thé dung cic phin mém
chuyén dung cua hang, c6 dac tinh.

- Giam thoi gian 1ap trinh.

- Trinh bay dit liéu duéi dang bang biéu, db thi.

- Luu trit dit liu trong file.

- Két ndi v6i cac phan mém khac.

Céc phan mém thong dung hién nay thuong dugc sir dung nhu 1a: LabVIEW (Laboratory
Virtual Instrument Engineering Workbench), VISA ctia National Instruments, GenieDAQ, VisiDAQ
ctia Advantech ....

Dudi day 1a giao dién mot sb ph?m mém thu thap s6 lidu:
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B LabVIE'W

LabVIEW 5.0 =

Graphical Programming for Instrumentation pp——

Sokiion Weards
-Quick Tip T
Find any V!, global, or typedsd in the hierarchy window by sekecting ‘Search Examples
Propect:>Find. [The hisrarchy window displays sl the Vs, globals,
and typedefs that you use in your application, ) LatMIE Tuorial
EEEREE
Et

Small Dialog EE Large Dialog

& Advanlech Gene - SMETER. GHI .In'!l
File Edit Setup Mew ‘Window Hun Lepout Help

JeEHRS S

t
B

Szl

&
ol |

1t

9
Bl

=,

Far Help, press F1

Hinh 2.3. Giao dién mét s6 phén mém thu thap s6 lidu
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Hinh anh 2 loai Card thong dung st dung 2 chuan khe cim ISA va PCI trén main board may
tinh trong ung dung do luong va dieu khién may tinh da néu ¢ trén:

Card PCLS18

Card PCI 1710
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Chwong 3

GIAO TIEP QUA CONG SONG SONG, NOI TIEP VA USB

3.1. Giao tiép qua cong song song.
a. Gioi thiéu chung.

Cong song song thuong dugc dung dé giao tiép may vi tinh v6i ddi twong bén ngoai nho cac dic
diém:

- Lap trinh don gian, d& két ndi.
- Téc @6 nhanh.

i Khuyét diém cua cng song song la khoang cach ngén do tinh chéng nhidu kém. Theo tiéu
chuan IEEE 1284 nam 1994 ¢6 5 ché d¢ hoat dong cho cong song song:

- SPP: Cdng song song chuén c¢6 3 mode la:

e Compatibility: Xuat 8 bit.

e Nibble: Nhap 4 bit.

e Byte: Cong hai chiéu.

- EPP: Cong song song ting cudng (enhanced parallel port).

- ECP: Céng mé rong kha ning (extended capability port).
Tuy loai main board c¢6 thé hd tro ca 5 mode hay chi vai mode.

Cdng SPP cb thé truyén dir liéu song song 8 bit tor may tinh ra voi vén tc‘r)c‘SOKbyte/sec dén
150Kbyte/sec. Khi mudn nhdp dir liéu vao mdy tinh c6 thé dung mode Nibble truyén 4 bit hay Byte
truyén 8 bit.

Cong EPP va ECP ding thém phan cimg hd tro nén van tbc truyén nhanh hon, co thé dén
2Mbyte/sec, thu phat song song 8 bit.

Thay d6i ché d6 ciia cong song song bang cach vao BIOS SETUP ciia may tinh khi khoi dong
may.

b. Cong SPP.

Cong song song co dau ndi 25 chan céi, thuong dung dé két ndi voi may in déu ndi Centrinics
34 chan.

Bang 3.1 cho so dd chéan va ¥ nghia cac chan cua céng SPP khi dung v6i may in, dailu “/”coy
nghia tich cuc thap. Vi du, chan 15 1a /Error hudng vao, néu chan nay xudng muc 0 1a c¢6 16i. Cot ddo
ghi chir “Co” tirc 1a tin hiéu duge dao mire, vi du chén 17 khi dua muc logic 0 tng v6i chan nay vao
thanh ghi di€u khién thi & chan 17 xuat hién muc 1.

Diu ra cél}g song song tuwong thich voi cdng TTL, dong cép va thu vao khoang vai mA dén
16mA tuy theo két cau phan cing (Cong nghé ASIC).

Giao tiép qua cong song song thuong duoc thuc hién theo hinh 3.1.
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Chin Chin Tin hiéu
Hudng | Thanh ghi [Pdon

I} — 25 |Centronics SPP

1 1 /Strobe Vio/Ra |[Bifu khifn| Cé

2 2 Data () Ra Data

3 3 Darta | Ra Data

4 4 Data 2 Ra Diata

5 5 Data 3 Ra Data

& & Diata 4 Ra Data

7 7 Data 5 Ra Data

ki ki Data & Ra Data

9 9 Data 7 Ra Data

10 10 lAck Vio [Trang thdi

11 11 Busy Vio [Trangthdi| Cd

12 12 Paper Qut Vio [Trang thdi

13 13 Select Vio [Trang thdi

14 14 /Auto-Linefeed|Vao/Ra [Bidu khifn| Cd

13 32 fError Vio |Trang thdi

16 3] it Vio/Ra [Bifu khién

17 36 fSelect Printer |Vio/Ra |Bifu khidn| C4
I8 -25 19-30 Mass

Bang 3.1. So db chan cta dau ndi phia méy tinh (cong SPP) va phia may in

Tén fin hituvd s

chan phia may finh
STROBE 1
-
o >
0z 4 >
>
03 5 »
i & .|
u:l. T »
[0 5 a '
Computer | OF_ -
MK 10
PLISY 11
< CUT OF PAPER 12
SELECT 13
ATO FEED 14 »
ERADR 15
INITIALITE PRINTER 16 »
EELECTIFOT 17
GROUND 16-75
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Ban dau dir liéu 8 bit duoc dua ra, may tinh doc chan Busy néu ¢ muc thap thi may in ranh, s&
dua tin hi€u Strobe rong 1 sec va may in doc dir li€u, doc xong s€ bao trd lai bang ACK déo rong 5
sec. Néu may in ban thi Busy s€ ¢ muc cao.

Viée giao tiép dugc thuc hién qua 3 thanh ghi: Thanh ghi di li¢u, thanh ghi diéu khién va thanh
ghi trang thai. Thong thudng st dung hai dia chi goc la:

378H cho LPT1 (line printer 1)
278H cho LPT2.
Mot s6 may ding dia chi 03BC.
- Thanh ghi dif liéu c6 dia chi gdc +0, 8 bit, nhan dit liéu dé xuét ra ngoai, dir liéu dwoc chot.

- Thanh ghi trang thai ¢ dia chi gbc +1 1a thanh ghi chi doc dung dé nhan tin hiéu tir ngoai vao,
¢0 5 tin hiéu vao.

D7 Do

Busy TACK Paper Out Select {Ermmor MR X X

11 10 12 13 13

Chu y: Bit Busy dugc dao, nghia la néu chan 11 c6 dién 4p +5V thi bit D; cta thanh ghi trang
thai muc logic 0, bit D, bang 0 khi c¢6 ngat tir /ACK.

- Thanh ghi diéu khién c6 bon dudng ra diéu khién, dia chi gc +2, cac duong nay ding cyc thu
hé do d6 c6 thé giao tiép hai chiéu.

DT Do
ch Ch
x | x dﬁ;’:r Chophép | é;li"r: Khdi ddng Xufnghang | Kich
chidu IRQ qua ACK ISclect mdy in /Init fAuto Linefeed IStrobe
17 16 14 1

Céc chan 1, 11, 14 va 17 dugc déo phan cimg, bit D thanh ghi trang thai (chan s6 10) tir 10
thi gay ra ngat IRQ7 néu dugc cho phép bdi D, clia thanh ghi diéu khién =1.

154 D
154 01 Do (¥ Dt { 2
TSA 0T D1 i) Datal {3}
Y m vy] Din? {4}
[5A 14 o3 s Data’ {5}
EADS 4 i Do {5}
15A D o o Dratas {7}
[5A DT D4 0% Doty )

n? g Data7 (%)
LCueuol B § o o
1LY B b CLK

LTI

1YL LAl

172 1 A2

1Y} LAd

174 | Ad

¥l 24

il 4 241

Z¥3 143

¥4 2ad
[OR. Base do

TS24

Hinh 3.2. So d6 thanh ghi dif liéu 2 hudng

Mot s6 main board (Hinh 3.2) hd tro giao tiép 2 chiéu qua thanh ghi dir liéu, bit Ds ciia thanh
ghi dit liéu bang 1 thi chp phép céc chan 2 ... 9 cia thanh ghi dit liéu ¢6 chiéu di vao, nghia 1a c6 thé
dua tin hiéu vao cac chan nay roi doc thanh ghi di liu.
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Céc chén cua thanh ghi diéu khién c6 dau ra cuc thu hd nén co thé nhan tin hiéu vao néu trude
do6 ta da nap 8 bit sao cho cac dau ra tng vdi thanh ghi nay 1€n 1 (Hinh 3.3). Do cac tin hi¢u:

/Busy, /Select, /AF va /Strobe da dugc dao phan cimg nén ta thém cac cong dao, logic doc vao
phan anh dang murc tin hi¢u.

Thanh
Al e LT
do chén2:p  DO+D7
lidu
Busy
= — <} s D7 —
Thanh |yp Ack
ghi [ # DB
trang |1z Paperout
thal ¥ DS
13 Selsctin
$ D4
17 Select GCA ps | DEuvao
Thanh _ -~ v 8 bit
o, et o Céc cing NOT
didu lﬁ—% b2 ng
khién — Ioal cyc thu hé
14 _AF QCA
d # D1
1_Strabs  0CA )
N + D0 —

Hinh 3.3. Giao tiép song song 2 chiéu qua cong SPP
Trong mot s trudong hop, cdc chén ra cua thanh ghi diéu khién khong dung loai cyc thu ho ma
dung cot totem chi co rp(f)t chicu xuat, lic do6 co thé dung bo phan kénh dé doc 4 bit dir liéu vao thanh
ghi trang thai, doc hai lan s€ duoc 8 bit dit liéu (Hinh 3.4).
Trong so d6 chan /Strobe dugc dung dé chon nira byte thap khi & mirc 0 tirc 1a bit D, ciia thanh
ghi dieéu khién ¢ mirc 1.

Véi so dd nay viéc xuat/nhap dir liéu 8 bit dugc thuc hién nhu sau:

1. Xac dinh dia chi géc cua céng LPT.

2. Muon xuat dit liu, ghi di¥ liéu 8 bit vao thanh ghi di¥ liéu, mudn xuat nhiéu hon 8 bit c6 the
dung kém cac tin hi¢u Init, Select, ... bang cach ghi vao thanh ghi diéu khién byte thich
hop.

3. Mubn doc di ligu, ghi bit Dy =1 vao thanh ghi diéu khién, doc 4 bit cao ciia thanh ghi trang
thai (4 bit thap cua dir liéu vao), roi doi phai 4 bit, sau d6 cho D, cua thanh ghi diéu khién
bang 0, doc 4 bi‘t cao cua thanh ghi trang t}léi (4 bit cao cua dir li¢u vao), két hop 2 lan doc
ta dugc 1 byte roi exclusive OR voi 88H d€ dao 2 bit Dy va D; (do Busy dao).

0
|1E
- 4 VCC 3 -
11 Busy s——1Y Be—w
0 Acko—g 2Y BRg— 6
12 Paperuio—u 3y 38 -13—0:5
13 Select »——=]4Y B8 e 5
1A E—03 (™
74LSIE?2A ':51 'z | vao
) oyl
1 4A— 0
1 Etrobs e——| AB -
15|G
= GND
8

Hinh 3.4. Vao 8 bit véi 74LS157
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Vi du 14p trinh:
Xuét trj cta bién oval; ra thanh ghi dit liéu va oval, ra thanh ghi diéu khién, nhap gia tri inval tur
thanh ghi trang thai.
Trong ngdn ngit C:
#define DATA 0X378
#define STATUS DATA +1
#define CONTROL DATA +2
inovall, oval2, inval;
ovall = 0X81;
outportb (DATA, ovall);
oval2 =0X08;
outportb (CONTROL, OVAL2"0x0b), //exclusive or
inval = ((inportb (STATUS)N0X80),
Trong ngdn ngit BASIC:
DATA = &H378
STATUS = DATA+1
CONTROL = DATA+2

OVALI =129
OUT DATA, OVALI
OVAL2 =75

OUT CONTROL, OVAL2 XOR 11
INVAL = ((INP(STATUS) XOR 128) AND &HFS8)/8
- Sir dung ngit:
Khi bit 4 cua thanh ghi diéu khién ¢ mirc 1 s& cho phép ngét néu chan ACK chuyén tir 1 xudng
0, chuong trinh phuc vu ngit IRQ7 s& duoc goi (cting ¢6 luc ngit b tac dong khi ACK chuyen tr 0 1én

1). C6 thé viét 1 chuong trinh kiém tra xem ngit c6 tac dong khong. Vvé phan clng chi can n6i chan 9
(D) v6i chan 10 (ACK). Vao Control panel = System kiém tra dia chi va s ngit cia cong LPT.

¢c. Cong EPP (ENHANCED PARALLEL PORT).
) Céng ‘EPP la san phém Ijén Kkét cua Intel, Xirc~0m va Zeni:[h, ¢6 hai chuén 1a EPP1.7 va EPP1.9,
van toc truyén tir S00KB/sec dén 2 MB/sec nh¢ su ho trg cia phan cliing va ky thuit DMA.
Khi chuyén cong song song sang ché o6 EPP (vao muc Setup khi khai dong may tinh dé dat ché
d0) cac chan cong s€ mang tén goi va y nghia khac.

Bang 3.2.
Chén Tén Viao/Ka Chic ning
1 Ghi MWrite Ra Khi thip xuft d lifu ra
Khi cao doc vao
-9 Datall-7 Vio - Ra Tuyén dif liu hai hudng
10 Mgt Interrupe Vio Ngft & cenh 1En
11 Chi¥ 'Wait Vio Ding a€ bdt tay, chu ki EPP bt ddu khi
thip, ch&¥m dift khi cao
12,13, 15 Khéng ding
14 /Data Strobe Ra Khi & mic thip truvén dif lifu
16 /Reset Fa Reset, tich cuc thip
17 fAddress Strobe Ra Khi & miic thip truyén dia chi
18— 25 Mass

Cdng EPP c6 thém mét sb thanh ghi nhu trong bang 3.3
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Bang 3.3.

Bia chi Tén Bygc { Ghi

Gic +0| Thanh ghi dif li€u (SPP) Ghi
Gifc + 1| Thanh ghi trang thdi (SPP) [ Boc
Gifc +2| Thanh ghi difu khidn (SPP)[  Ghi

Gc+ 3| Thanh ghi dia chi (EPF)  |Boc/ Ghi

Gfc+4| Thanh ghi dif li€u (EPP)  |Boc/ Ghi

Gc + 5

Gic +6| Ding af wuyén 16/32 bit

Géc +7

_Ba thanh ghi dau gidng nhu trong SPP. Muép truyén dit lidu theo EPP ta dwa dir liéu vao thanh
ghi goc +4 va mach logic s€ tao cac tin hiéu can thiét.

Xuift Data Oge Data

T\ / Wirlle

paasiobe  \ [/ Dasswbs |\ —
Wt / \ wW_ [ L
2 — ] -

Hinh 3.5. Gian db xuat nhap di liéu.

Chan/Write va /Data Strobe tich cuc thip chd cho dép khi /Wait 1én muc cao bao bén kia da
nhan dir liéu, sau d6 /Data Strobe va /Write trd lai mirc cao két thuc truyén.

Khi nhan dir liéu, dau tién trong thanh ghi gbc +4. Néu /Wait mirc thap thi /Data Strobe s& &
murc thap cho khi /Write ¢ mirc cao bén kia bao da gui dir liéu t1, /Data Strobe s€ ¢ murc cao va dir
liu dugce doc vao. Chu ky xuat va nhap dir liéu cling giong nhu chu ky xuét va nhép dia chi. Thuong
két hop dia chi va dir li¢u d€ truy xuat dir liéu tir cac dia chi ngoai vi khac nhau.

Phan cirng ngoai vi co nhiém vu xur li cac chan /Write, /Data Strobe, /Address Strobe due} vao
cac mach cai hay cho pheép va xuat tin hi¢u /Wait pht hgp. Thong qua tin hiéu Interrupt (chan s6 10)
ngoai vi sé tac dong dén may tinh, bit 0 cia thanh ghi trang thai 1a bit bao hét thoi gian EPP. Néu trong
khoang 10us duong /Wait khong tac dong khi /Data Strobe hay /Address strobe tac dong thi bit nay s€
duogc datlén 1.

d. Céng ECP.

Cong ECP duge phat trién boi HP va Microsoft, st dungﬂphe;m cliing hd trg cho viéc truyén dix
liéu ‘nén cO van toc tmyén nhanh, tuong tu cfmg EPP. Pac diém cua cong ECP lé’nén’ dir liéu khi
truyen, cho phép tang toc do truyen dir liéu. Cong ECP dung 11 thanh ghi tir goc +0 dén goc +7 va goc
+400H dén gboc +402H. Chan cong ECP dugc qui dinh trong bang 3.4.

) -
Bang 3.4 Chén Tin higu ECP Huffing Chiie néing
1 HostClk Ra Thp cho bift cf dit 1i8u, canh 1&n ding &8 cdi dif lifu ra
2-9 Data -7 Hai chidu | Tuy&n dif li€u hai chiéu
- PeriphClk Vi ;I;t;ﬂ‘gﬁe:::é{f;:g;'ml i;iﬂef:ﬂdu‘a dif liu vAo méy tinh, canh
Khi ngoai vi nhin dif lifu thl I8n mfc cao. MEu ngoai vi
11 FeriphAck Yio gdi dif liéu thl mifc cao bdo chu k¥ dif li€u, mic thép bio
chu k¥ 1&nh
12 fAckReverse Vio Khi thip ngoai vi chfp nhgn truyén d lidu
13 X —Flag Vao Céa md ring
14 HostAck Ra o mifc cao béo chu k¥ dif ligu, & mifc thip béo chu ky
1&nh
15 PeriphRoquest Vio Yéu ciu mdy tinh nhin s6 lifw
Trang 36 6 |/ReverscRequest| Ra Khi & miic thdp cho i€t A liéu ohip vao may tinh
18-29 Mass
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Khi truyén dir liéu tir may tinh ra ngoai vi thi HostAck s& ddi muc, con truyén dit liéu tir ngoai
vi vao may tinh thi PeriphAck d6i muc. Trén tuyén dit lidu c6 thé truyén dir lidu hay 1énh. Néu
HostAck va PeriphAck & mirc cao 1a truyén dir liéu. Néu may tinh giri 1énh, HostAck mirc thip; néu
ngoai vi giri 1énh thi PeriphAck muc thap. Lénh gom hai loai, néu bit 7 cta tuyén dit liéu (chan 9) &
mirc thap thi 7 bit con lai dung dé cho biét thong tin vé& nén dit liéu. Néu bit 7 & mirc cao thi 7 bit con
lai 1a dia chi kénh. Khi truyén dit liéu nén, dau tién truyén sb 1an 1ap lai cua byte dit liéu, sau do truyén
byte dir liéu, vi du truyén 25 byte ki tw ‘A’ thi giri byte 24 (Run length Count) sau d6 giri byte ‘A’

HostCk  \
PeriphAck /
HostAck /

Data

ael

Hinh 3.6. Truyén di liéu tir may tinh ra ngoai vi.

Reverse Request %,
AckReverse Y,

PeriphClk

Hostick

PeriphAck —/—
Data | >< X

s

Hinh 3.7. Truyén di liéu tir ngoai vi vao may tinh
’Ngoai vi nhan dugc byte 24 trong chu ki 1énh s€ 1ap lai byte ‘A’ ¢ chu ki dit li€u 25 lan. Ty sb
nén toi da 64/1.
Pé tang toc do truyén dir liéu, cong ECP ding cac thanh ghi sip xép kiéu FIFO va mot sb thanh
ghi phu.

Béang 3.5.
Bja chi Tén Bgc / Ghi
Thanh ghi dif li€u (SPF) Ghi
Gc+0
Bia chi FIFD (ECF} Boc { Ghi
Gic+ 1 Thanh ghi trang thdi (moi mode) Broc § Ghi
Glc +2 Thanh ghi difu khi€n (moi mode) Boc / Ghi

Data FIFD (mode FIFD cﬁn,g song song)|Boc £ Ghi

Géc +400H| Data FIFO (ECF} Bac / Ghi
Test FIFO (mode Test) Broc § Ghi
Thanh ghi cfu hinh A Broc f Ghi
Gfic + 401 H| Thanh ghi cfu hioh B Boc { Ghi
Géic + 402 H| Thanh ghi difu khifn ma ring Boc / Ghi

~ Thanh ghi diéu khiép m¢ rong cho phép chon kiéu hoat dong ctia cong song song. Thanh ghi
cau hinh A va B stir dung dé dat cau hinh cta cong ECP.
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e. Ghép ndi hai may tinh.
Hai méy tinh ¢ thé ghép véi nhau qua cong song song hay ndi tiép dé truyén sb liéu thong qua

tién ich Direct Cable Connection ciia hé diéu hanh Windows hay tién ich tuong tu ciia phin mém
Norton Commander.

1. Select the port you want to use.

Senial cable on COM1
Serial cable on COM2

Install New Ports |

NOTE: You must use the same type of port an bath
computers.

2. Plug in your cable now.

<Back | Met> | Cancel |

Hinh 3.8. Giao dién ghép ni hai may tinh
1. Ghép néi song song (Laplink cable): Ding cdp néi 2 dau duc.

DB25, giao tiép 4 bit.

Chan  Chén

DO 2> 15

D1 3> 13

D2 4> 12

D3 5> 10

D4 6> 11
ACK 10& 5
Busy 11<&¢ 6
Paperout 12 <& 4
Select 13& 3
Error 15¢ 2

GND 25¢& 25
2. Ghép néi néi tiép (Diing cdp néi 2 dau cai DB9 hay DB25).

Tmyen bang duong song song nhanh gip 8 dén 10 lan truyén ndi tlep Neu cong song song hai
méy c¢6 céu hinh ECP thi van toc truyén con nhanh hon, dudi ddy 1a cap ndi véi cong ECP.

Y chiin (23 chiin|23 chdn|% chin Chén Chinl Chan Chén
s ’ ’ a 1 —= | 10 15 |+ 17
o - - = 2+9 =2 +9 4 | = 11
RTS| 7 4 3 3

I |+ ] 15 — 12
DSR| 1.8 [ 20 1

I |+ 14 17 = 13
RXD| 2 3 2 3

+15 +125
CTs| & 5 3 - 12 |+ | 16 |18+ 25|<—|I8
DTR| 4 M0 & 1.6 13 |+ 13
Bang 3.6. Dung cap ndi DB9 hay DB 25 Bang 3.7. Cép nbi cong ECP
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3.2.Giao tiép qua cong ndi tiép.

a. Céu tric cong COM.

Cong ndi tiép trén may tinh, thuong goi la cong COM dugc st dung dé truyén dit lidu hai chiéu
gilta may tinh va ngoai vi, c6 cac vu diém sau:

- Khoang cach trqyén dai hon so véi géng song song. Cong nbi tiép truyén muc 1 tr -3V dén -
25V va mtc 0 tr +3V dén +25V nén tinh chong nhiéu cao hon, cho phép khoang cach truyén xa hon.

- S6 day két ndi it, t6i thiéu 3 day.

i - C6 thé ghép véi duong day dién thoai, cho phép khoang cach truyén chi bi gi¢i han bsi mang
tong dai dién thoai.

- C6 thé truyén khong ddy dung tia hdng ngoai.

- Ghép ndi d& dang v6 vi diéu khién hay PLC.

- Cho phép ndi mang.

Céc thiét bi ghép ndi nbi tiép chia lam 2 doan DTE (Data Terminal Equipment) va DCE (Data
Communication Equipment). DCE la cac thiét bi trung gian nhu modem, con DTE la cac thiét bi nhu
may tinh, vi diéu khién, PLC, 13 ngudn tao ra dir liéu hay tiép nhan dir licu de xtr li. C6 thé ghép ndi
DTE vé6i DTE hodc DCE, DCE véi DTE hodc DCE. Tin hiéu truyén ndi tiép theo dang xung chuén
RS232 cua EIA (Electronics Industry Associations), muc logic 0 con goi 1a Space gitta +3V va +25V,
mtuc logic 1 con goi la Mark, & gitra -3V va — 25V.

T DTE tin hiéu duoc truyén giita hai diy TXD va GND theo khudn dang hinh 3.9 sau:

Hinh 3.9
10V Mark Ml
—| Muc o] DO D D2 Da 4| DS| D D7| F | Stop
+10% Space
Start L | Pairly
8 it o 11§u bit

Khi khong truyén duong day s& ¢ trang thai Mark, khi bat dau truyén, xung Start dugc truyén
(+10V) sau @06 1a 8 bit dir liéu, bit DO duogc truyén trude, néu bit dit lidu logic 0 thi dién 4p duong day
tuong ung la +10V, sau cdc bit dir liéu la bit kiém tra chin 1¢ roi bit stop & logic 1(- 10V), DTE nhan
tin hiéu truyén nguoc tro lai theo dudng RXD. Néu ndi hai DTE véi nhau thi dung so d6 hinh 3.10a.

DTE1" © DTEZ " DTE DCE
XD >_< TXD XD o T3
RXD AXD RXD | AXD

GND GND
a) b}
Hinh 3.10

Cong COM c6 hai dang déu ndi dyc D-25 va D-9.

D-25 o-9 Tén tin hifu Chidiu ¥ nghia

2 3 TD, TXD, truydn do lidu wuAt Xudt dT lisw ndi tidp

3 2 RO, RXD, nh&n di lidu nhép Nhap dif lidu ndi tifp

4 7 RTS, Request 1o sand xust DTE =in sang tran dfi dO
lidu

5 B CTS, Claar to sand nhap Modem =dn sang trao dfi do
lidu

6 <] DSR, Data set ready nhap Modem =dn sang két ndi

7 5 5G, Signal grourd Mass

a8 1 CD, Carriar detect, phdt gidc nhap Phdt gidc ob tin hidu trén

s6ng mang dudng day

20 4 DTR, Data tarminal Ready -1 DTE =4n sang két ndi

22 -] Rl, Ring Indicator nhip Modem phdt gidc tin hiéu
chudng
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Thudng sir dung cac so d6 két ndi hinh 3.11.

DTE DTE

&) khadng each ngén

DTE [ | DCE Eﬁl DCE [ | OTE

b khadng cach dai
Hinh 3.11: a) Két ndi truc tiép; b) Két ndi qua modem

Tin hiéu truyén ndi tiép dudi dang cac bit, sd bit trong mot gidy dwoc goi 1a baud, van tbc truyén
thong dung 1a 300, 600, 1200, 2400, 4800, 9600, 19200... baud. Néu dung véan tdc 9600 baud va
khung truyén 8, E, 2 (8 bit dir liéu, 1 bit kiém tra chin, 2 bit stop) thi truyén mot byte chiém 12 bit, vay
mot gidy truyén duoc 800 byte, thoi gian truyen 1 bit la ~ 0,1msec, Cac modem doi moi co thé dat toc
d6 56000baud, tuy nhién cac vi mach truyén ndi tiép co thé dat toc do cao hon dén 115200 baud (vi
mach 16550), 230400 baud (16C650). Vi v@y cac modem phai nén tin hiu trude khi truyén trén
duong. Két nbi giira mdy tinh (DTE) va modem (DCE) thuc hién theo nguyén tdc cac chan cung tén
ndi véi nhau. Con khi két ndi DTE va DTE thudng dung so do sau:

D9 D25 D25 D%
3 2 IO —* RD 3 2
2 3 RD Y~/ TD 2 3
5 7 s& 7 5
4 20 DTR 20 4
8 8 DSA H ED & 8
1 8 8 1
7 4 RTS AT 4 7
8 5 cT8 :I Ec*r 5 8

Khi DTE cén truyén dir liéu thi DTR tich cuc dwa vé DSR cho biét phia nhén san sang, dua vé
CD cho biét da nhan dugc séng mang ciia modem 4o. Hai DTE c6 ciing khung truyén nén RTS va
CTS nbi véi nhau. Pbi khi c6 thé bo dudng ndi DTR va DSR va CD.

Khi két ndi DTE voi DCE, do vén toc truyén khéc nhau, can diéu khién luu luwong. Co6 hai cach
1a dung phan ctng va phan mém. Khi dung phan ctng st dung hai day RTS va CTS. Néu DTE muén
truyén s& cho RTS tac dong, néu DCE chép nhén s& giri trd vé CTS va may tinh s& giri dir lidu, néu
méy tinh khong nhan dugc CTS sé khong giri dit lidu. Piéu khién luu lugng bang phan mém dung hai
ki tu Xon va Xoff, Khi modem mudn méy tinh ngimg truyén s& guri di ki tu Xoff (ASCII 19), con khi
modem ranh né s€ gui ki tuw Xon (ASCII 17).

Viéc trao ddi dit liéu cua may tinh dugc thyc hién thong qua vi mach UART (Universal
Asynchronous Receiver Transmitter), con v6i vi diéu khién hay PLC thi ¢ cac vi mach chuyén dung
hodc dugc tich hop trong vi xur li. Cac may tinh doi méi dung cong nghé ASIC su dung chip da néng
lam nhiém vu giao tiép ndi tiép, song song, cong tro choi, diéu khién dia, tuy nhién phan giao tiép ndi
tlep thiét ké twong hop voi cac vi mach UART roi. Céac loai vi mach UART thuong gap 1a 8250,
82504, 16450, 16550, 16650, 16750, ... 6402.

Céc cong ndi tiép duoge danh s6 COM 1, COM 2, COM 3, COM 4.
Béng dudi day cho dia chi gdc cong COM va cac thong tin khac dic trung cho timg cong COM.
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Tén |Bla chigfc|Nadt|Nal chifa dia chi
COM1 3Fa 4 0000 : 0400
COM 2 2F8 3 0000 : 0402
COM 3 3EB 4 0000 : 0404
COM 4 2EB 3 0000 : 0408

Hinh 3.12 cung cp so dd card giao tiép LPT/COM cua ‘may XT gilp ta c6 khai niém vé cach
ghep bus ISA v6i UART. Céc chéan UART c6 mirc TTL nén cén mach chuyén mure dé ghép véi mirc
RS232. Hinh 3.13 cho so d6 chan cia mot s6 UART thong dung. Bang 3.8 cung cip y nghia céc chan

cua 16550.
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poJ1 — 40[IvDD pod1 — a0voD
D1 C] R D1 ] R
D2 ] [1DCD D2 1DCGD
D3] ) DSk Da ] 1 DSR
D4 [CTSs D4 1CTSs
D5 MR D5 C] CIMR
D6 mbEl D6 oo
D7 [JDTR D7 C assp DTR
RCLK ] 16550 [IRTS RCLKC]  ygqen [JRTS
RD ] JouT2 RDC] JouT2
TDC] UART [JINTR T0E  yapr BEINTR
GS0[C] [ RXRDY GS0C CING
cs1 ] I AD [ef:) 1 AD
G52 [ A1 G52 A1
BAUDOUT A2 BAUDOUT | A2
®IN [(JADS XIN ] [1ADS
¥OUT 2 TRRDY XOUT CsouT
WR | JDDIs WR | 1DDIS
WR ] JRD wR | C1RD
V8S [ 20 2 [RD V88 20 21 [IRD

Hinh 3.13. So dd chan UART

[ chan || Tan | ¥ nghia

[ 18 | DO:D7 [Data Bus

[ o | RCLK [Xung nhip vao,14n s6 = Baud Rate *16
[ 10 | RD [AxD

[ 11 || ™ [TxD

| 12.14 || cso,c81,/c82 |[Ba ehan chen chip

[ 15 || /eAuDOUT ||Xung nhip ra, t4n s& = Baud Rate *16
[ 18 || XIN [Dao déng vao b chia tdn

[ 17 || XOUT |Dao dang ra

[ 18 | WR |Ghi da ligu, dio

[ 19 || WR |Ghi di ligu, khdng ddo

[ 20 || vss [Mase

B /AD [Doc dor iau. dio

[ 22 | RD [Doe da lidu, khang ddo

[ 23 | DDIS [Driver Disable, c&m driver

| 24 | TXRADY |Transmilmr Ready, =in sang phét
[ 25 | /ADS [Address Stroba. Cai dia ehl

| 26.28 || A2 a1, A0 |[chon thanh ghi

| 28 || /mxADY ||Receive Ready

| 30 | INTR |In1armpt Output, ydu ciu ngdt
| nOUT2 [user Outpu 2

[ a2 | /ATS |Reguest to Send

[ aa | /DTR [Data Tarminal Ready

[ a4 ||  souri |user utput 1

| 35 | MR |Mastar Raosat

[ =8 | 1cTS [clear To Sand

[ a7 | /DR |Data Se1 Ready

[ 2 | nDCD [Data Carriar Datact

[ a2 | nAl [Ring Indicator

| 40 || VDD [+ 5 vons

Bang 3.8. Y nghia cac chan ciia UART 16550
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Bla chi gc|DLAB [Bpe/Ghl| Tén Chiic ning

Transmitter Holding Registar
a Ghi | THR
Thanh ghi gill thdng tin truyén

Receiver Buffer Registar
Thanh ghi dém thu
Baud Rate Divisor Latch
Cai sd chia byta thdp

+0 ] Boc REBR

1 [Bpe/Ghi|BRDL

Intarrupt Enabla Ragistar
G |Boc/Ghi| IER
+1 Thanh ghi cho phép ngit

1 |Boci/Ghi [BRDH| Cai =4 chia byta cao

Interrupt ldantification Registar
Boc IR
+2 Thanh ghi nhan dang ngit

Ghi FGCR | FIFO Control Raegistar

Lina Control Register

+3 BoeiGhi| LCR
Thanh ghi diéu khidn dudng day
Modem Control Register
+4 Boc/Ghi | MCR
Thanh ghi di§u khidn modem
Line Status Ragistar
+5 Bgc LSR
Thanh ghi trang thai dudng day
Modem Status Ragister
+8 PBge |[MER
Thanh ghi trang thai Modem
+7 Boe/Ghi Scratch Ragistar

Bang 3.9. Cac thanh ghi cia UART

Eaud Rats BRDH|ERDL
4800 0d 18
9800 0d ac
18200 0d 08
38400 0d 03
57600 0d a2

115200 0d 1]
Béang 3.10

D5| Cho phép kifu cbng suft thdp {16750)

04| Cho phép kidu ngl (16750}

D3| Cho phédp ngﬁt khi ed 1§ modam

D2| Cho phép ngdt khicé 18i truyén, thu

D1| Cho phép ngdt khi THR tréng (44 truyén diT lidu)

DO| Cho phép ngdt khi RBR d4y (44 nhan di lidu)

Béng 3.11. Thanh ghi cho phép ngit
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DE | D7

Bit&-7| 0 | 0 Khéng cé FIFO

0 1 Cho phép FIFO nhung khéng ding

1 | 1 | chophépFIFO

Bit 5 Cho phép FIFO 64 byte (16750)
Bit 4 Khéng diing

Bit3 1] Khfing diing

1 Mg4t h&t thai gian (16550)

Bit 1 - 2|Bit 2|Bit 1

o o Ngﬁnrang thdi modam, xda khi dgc MSR

o 1 Ngét THR tr8ng, x6a khi ghi vao THR

1 | 0 | Ng4t RBR diy, x6a khi doc RBR

1|1 L&i truyén thu
Bito o C6 nakt
1 Khéng cé ngit

Bang 3.12. Thanh ghi nhan dang ngit IIR

DLAB (Divisor Latch Access Bit) 1a bit 7 cua LCR, khi DLAB = 1 cho phep dét by chia tan
trong UART d¢ duoc van toc baud mong muon.

UART duing tinh thé dao dong 1.8432 MHz chia cho 16 dugc tan sé 115200Hz. Tén s6 nay
dugc chia boi bo dém 1ap trinh dugce 16 bit, s0 chia chira trong hai thanh ghi dia chi goc +1 (byte cao)
va goc +0 (byte thap) dugc st dung khi DLAB = 1.

Néu mudn vén tdc truyén 9600 thi sé chia 1a 12 hay 000CH, byte cao 1a 00H, byte thap 1a 0CH.

Khi DLAB = O ghi vao dia chi géc +0 dé truyén di 8 bit nbi tiép, doc dia chi géc +0 nhén duoc
8 bit dir li¢u truyen den.

Thanh ghi IER (gbc +1) cho phép ngit vi xir li khi c6 bién ¢ trén duong truyén.

Khi c6 ngit xay ra, bit 0 ciia IIR & mirc 0, loai ngt chi béi bit 1 va bit 2, ngit 18i truyén thu c6
uu tién cao nhat, con ngat do modem uu tién thap nhat.

Bit7 1: cai aiit 88 chia DLAB
0 = truy xudt ABA, THR_IER
Bitg | Khi b&ng 1 cho phép truyén tin hidu BREAK, dudng day & mde O (+12V) trong thdi
gian ldn han mé&t khung
Bit3 + Bit 5 Bit 4 Bit
5 3 Khang kifm tra c& chdnia
X X 1]
[i1] 1] 1 Khi 18
0 1 1 Khi ehdn
1 0 1 Bit kifim tra cé chin 16 13 1
1 1 1 Bit kifm tra c& chin |8 14 0
Bit 2 [1] Mt bit stop
1 Hai bit stop khi &8 bit dIf li8u 12 8, 7, 8. Khi &8 bit d lidu 12 5 thl ding 1,5
bit stop
Bit @, Bit 1 Bit0
1 [1] 1] 5 bit d lidu
[1] 1 & bit dd liédu
1 1] 7 bit dd liéu
1 1 8 bit dd liéu

Bang 3.14. Thanh ghi diéu khién dudng truyén LCR xac dinh khung truyén
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Bit 5| Dang cho 16750

Bit 4| Moda loopback diing d8 kifm tra hoat ddng UART

Bit 3| Bifu khién nod ra Aux Output 2

Bit2| Bifu khidn ngd ra Aux Output 1

Bit 1| Cho RTS l&n 1

Bit @) GCho DTA lén 1

Bang 3.15. Thanh ghi diéu khién modem MCR

Bit 7

Sai trong FIFO

Bit &

Thanh ghi gilr truyén THR va thanh ghi ddi tréng

Bit 5

THR tr8ng

Bit 4

Ngit Break, dudng truy&n & logic O théi gian dai hon truyén mdt byta

Bit 3

Sai khung truydn, bit cudi khang phii 12 bit stop

Bit 2

Sai parity

Bit 1

Khi diI lidu tdi khdng doc kip lAm ghi chéng I&n RBR

Bit0

Bdo cf 4 lidu 4 RBR

Bang 3.16. Thanh ghi trang thai duong day LSR

Bit 7| Logic clia CD, bdo ed s6ng mang
Bit 6| Logic cda Rl bio cé chudng

Bit 5| Logic cda DSR

Bit 4| Logic cda CTS

Bit 3| Mudc 1 khi c6 CD ddi trang thdi
Bit 2| Mdc 1 khi Rl ddi v th&p 1&n cao
Bit 1| Muc 1 khi DSR thay adi

Bit 0| Muc 1 khi CTS thay d8i

Bang 3.17. Thanh ghi trang thai modem MSR

b. Mach chuyén mikc.

Khi ghép cong COM may tinh véi vi didu khién hay mach TTL can phai c6 mach chuyén mirc
TTL - 232 va ngugc lai, cac vi mach thuong dung 1a cap MC1488-MC1489, MAX232 (Maxim) hoac
DS 275 (Dallas) (Hinh 3.14), SN75150-SN75154 (Hinh 3.12)...
chi can ngudn +5V, ngudn £10Vdo mach dao dong 16Khz bén trong cung cép.

LITY

Quad Line Recaiver
In: RS232, Out: TTL

Loai MAX232 thong dung hon cavif

Quad Line Driver
In: TTL, Out: RS232
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¢. Mach giao tiép cong noi tiep.

St dung vi mach CDP6402 ta c6 the chuyén d6i sb liéu song song ¢ ngoai vi ra tin hiéu n01 tiép
va nguoc lai dé ghép nbi voi cong ndi tlep Vi mach nay chuyén dbi dir liéu song song ra nbi tiép va
nguoc lai theo chuan RS232. C6 hai tuyén dir liéu song song riéng cho phan thu va phat.

Tin hiéu TXD tir céng COM duogc ddi sang mitc TTL nho vi mach MAX232 dua vao chan RRI
(Receiver Register In) ciia 6402 va dbi thanh tin hiéu song song 8 bit RBRI-RBRS (Receiver
Register). Tin hiéu song song 8 bit TBR1-TBRS8 (Transmitter Buffer Register) dugc d6i thanh tin hiéu
nbi tiép ra chan TRO (Transmitter Register Out) sau d6 nho MAX 232 db6i sang dién ap thich hop vao
chan RXD. Van tdc truyén dwoc xac dinh boi tan s tin hiéu & chan RRC (Receiver Register Clock),
TRC (Transmitter Register Clock). Nh& vi mach dao dong chia tan 74HC4060 c6 thé thay ddi cac van
tbc truyén khac nhau.

Khudn dang truyén dugc xac dinh boi cac chan PI (Parity Inhibit) SBS (Stop Bit Select) CLS1,2

(Chacter Length Select) va EP (Even Paity Select), cac tin hiéu vao duoc cai boi CRL (Control
Register Load).

veo CJ4  — 40 [ TRe

Mz [ 1 EPE

D [ 1 <=

RRD [ ] cLen Pl 1: kihdimg kIEm fra parity
FERS [ [1 =8s ) . .
FEET [ 5 B 0: o kifm fra parity
FBRE E % CRL GBS 1: hiai bit stop
FBERS TBR=2
T el o B 0: m o1 bit stop
RBR3 [ paeanypa | TBRE . .
FER2 e — TeRs CL52, CLS1 | 00; Bbit data
FER1 [ 1 TBR4 01: & bit

FE [ 1 TBRZ

FE [ ] TER? 10 T bit

e 1 TER .

=FD [ 1 TRO 11: B bit

RRC 1 TRE EFE 1: parity chdn
(K== - 1 TERL

DR L] 1 TBRE 0 parity 12

RRl [ 20 M| 1R

Hinh 3.15. UART CD6402 Béng 3.18

Khi mdt byte dugc truyén téi vi mach 6402 tir TXD, chan DR (Data Receiver) sé chuyén muc 1,
byte truyén téi dwoc xuit ra song song & RBR1 = RBRS8, mudn x6a DR ta cho DRR déo (Data
Receiver Reset) ¢ mirc 0. Chan TBRL dao (Transmitter Buffer Register Load) ¢ mirc 0 s& nap data
song song & TBR1 + TBR8 vao thanh ghi dém truyén, khi chan nay chuyén sang mtc cao s& truyén dit
lidu di nbi tiép & TRO.

PE | Cd IBi 1| Cé 15

OE | Owerrun arror 1| & nhé&n df liéu nhung DRA chua tdc ddng
SFD | Status flag disable 1| C&m céc cf bdo

TRE | Trangmitter Registar empty 1| Thanh ghi truyén tréng

DA | Data recaivad 1| B nhé&n dl lidu
TERE| Tranemitter buffer Registar emply|1| Thanh ghi d&m truyén tréng

Béng 3.19. Trang thai bo truyén thu ndi tiép thong bao ra ngoai qua cac chan
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Trong so @ hinh 3.16, mot vi mach ADC0804 1 kénh 8 bit duoc ding dé dbi ap twong dong ra
s6 8 bit dwa vao TBR1 + TBRS, khi 6402 nhan 1 byte tir TXD n6 s€ cho DR ¢ mirc cao dua vao chan
WR dao cia ADC0804 bit dau chuyén doi AD. P6i xong INTR dao tac dong dua vao TBRL déo, nap
du 8 bit da dbi vao thanh ghi dém truyén va truyén di ndi tiép, dong thoi dwa vao DRR dio lam xo6a
DR ngung d6i cho dén khi c6 mot byte méi vao RRI.
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Hinh 3.16. Chuyén d6i AD dung cong ndi tiép 9600, 8, E, 1.
d. Mang 485.

Chuan RS dung dudng truyén khong can bang vi cac tin hidu déu 1iy diém chuén 1a dudng mass
chung, bi anh hudng cua nhiéu tic dong, do do6 toc do truyen va khoang cach truyen bi gidi han.

Khi cin ting khoang cach va tbc do truyén, phuong phap truyen hai day vi sai tr¢ nén hiru hiéu
hon vi hai day c6 dic tinh glong nhau, tin hiéu truyén di 1a tin hiéu sd dién ap giita hai day, do d6 loai
trir dwoc nhidu chung. Hai chudn thuong dung 1a RS422 va RS485. Tuy nhién chuan RS422 it théng
dung hon RS485.

Ve Vo

=Rl — RED

.
L0000 [ < e

— e

Hinh 3.17. Truyén tin hiéu song song ding RS422

Chuén RS422 dung 4 day do d6 cho phép truyén song cong, tirc 1a cting liic c6 thé thu phat. Tin
hiéu tir may tinh theo chuan RS232 c6 mirc dién ap £12V phai dbi sang mirc TTLO + 5V dung vi mach
MAX232, sau d6 tin hiéu don duge d6i sang tin hi€u vi sai dung vi mach MAX485 (488, 489, 490,
491 ...). Pién ap vi sai phai 16n hon 200mV. Néu V x5 > 200mV ta coi nhu tri logic 1 duoc truyén, con
néu Vg < -200mV thi tri logic 0 dugc truyén.
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i Chuén RS422 khong cho phép nhiéu hon hai thiét bi truyén nhan tin trén duong day, vi vy
chuan RS485 thong dung hon.

V6i chudn RS485 ta c6 thé ndi 32 thiét bi thu phat trén hai day, co khoang cach t6i da 1200m va
van tdc truyén dén 10MBit/sec. Hai dién tro két thuc 120Q duoc ndi véi hai dau xa nhit cua mang,
day dan 1a loai xodn d6i 26AWG. Chuan nay dung vi mach 14i SN75176 hay ho Maxim MAX481,
483, 485, 487, 488, 489, 490, 1487. Tiéu biéu 1a vi mach MAX485 chuyén d6i tir tin hiéu don sang tin
hiéu vi sai, c6 chan diéu khién cho dau ra vi mach & téng tré cao, nho vay co thé nbi chung nhiéu vi

mach lai v4i nhau.
—t 1! T
- — . f—
RAD ﬁ ! E DD—— RXD

TED RXD gD D

THD —

Hinh 3.18. Mang RS485

MAX485 gbm b¢ l4i va bd thu, tin higu vao bd 1ai D logic TTL doi thanh hai tin higu A va B,
khi tin hi€u diéu khién DE mrc thap thi hai chan AB cach 1i voi mach. Tin hi¢u vao b thu la A va B,
tin hi€u ra R logic TTL tuy thudc hi€u dién ap gitta A va B, khi /RE logic 1 thi R cach li v4i vi mach.

Max485, SND176

Mach lai

Input O Contral DE | OUTPUT
A B
H H H L
L L H
X L Zz Z
Mach thu
VIiD=YA-VB Control /RE | Output R
ViDz 02V L H
=0.2VsVID=02V | L ?
VID=-0.2V L L
X H zZ
Mod vao hd L H

Hinh 3.19. Vi mach MAX485 va bang thuc tri
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Mang 485 lam viéc theo ché d6 Master — Slave, master cho DE muc 1 dé truyén dir liéu, con cac
slave ¢c6 DE=0, /RE=0 g:h(‘r nl}én dir liéu. Khi master muﬁn nhan dit 1liéu, DE=0, /RE=0 con slave phat
s€ co DE=1, /RE=1. Diéu khién cac duong DE, /RE bang tin hiéu RTS hay mach dinh thoi.
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Hinh 3.20. Mach chuyén d6i RS232 5485
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3.3.Cong USB.

Ngay nay cac may tinh déu cé trang bi it nhét hai cong USB (Universal Serial Bus) dé ket nbi
v6i may in, camera, chudt, thanh nhé Flash Rom, modem ... Bac diém cua USB 14 van tbc truyen lom,
Plug and Play, c6 thé gan va thdo nong, khong can ngudn cung cap cho thiét bi va co thé két nbi nhiéu
thiét bi trén mot Bus chung. USB 1a san pham chung cuia nhiéu cong ty nhu Intel, Compag, HP,
Lucent, Microsoft, NEC, Philips. C6 hai chuan USB1.1 (nam 1998) va USB2.0 (nim 2000) nhanh
hon. Ba vén téc truyén 1a 480Mb/s, 12Mb/s va 1.5Mb/s. Céng USB c6 4 chan gdm hai diy ngudn va
hai day tin hiéu vi sai.

1 2 3 4
Fin Number Cable Colour Function
1 Red Vs (5 volts)
2 Whita D-
3 Green O+
4 Black Ground

Hinh 3.21. So d6 chén cong USB phia may tinh

~ Khi cim thiét bi vao cong USB dién ap trén day 2 va 3 thay dé@ béo cho bo di:éu khién USB ¢6
thiet bi gan ’VélO va bg‘lt dé}u m(f)t‘ loat trao do6i thong gin nhén dang thict b1 gan vao fié nap Dri\{er phu
hop cho thiét bi. Muon gan nhicu thi€t bi vao mdt cong ta dung Hub. SO lugng thiét bi USB to6i da 1a
127.

Nhiéu may tinh khong con thiét ké cong COM, do d6 gay bét tién khi can giao tiép ndi tiép voi
cac thiét bi khong hd trg USB. Nhiéu hing da ché tao cac mach chuyén do6i tir USB sang RS232 hay
RS422, RS485. Nguyén tic la ding mot vi mach lam giao tiép véi may tinh theo chuédn USB va giao
tiép voi cac thiét bi khac theo chuan cua cong COM. Phian mém driver sé& coi thiét bi nhu 1a cong
COM binh thuong va ta lap trinh giao tiép vai thiét bi ngoai vi nhu 13 v6i cong COM, qua trung gian
mach chuyén doi.

Vi dy, xét san phém} cua hang FTDI (Future Technology Devices International Ltd.) dung vi
mach FT232BM, so do khoi vi mach trinh bay ¢ hinh 3.22. Phan sau m6 ta cac khoi chinh:

- 3.3V LDO Regulator: tao nguon 3.3V cho cdc khoi khdc.

- USB Transceiver: Ldi tuyén di liéu.

- USBDPLL: Vong khoa pha.

- Serial Interface Engine: Chuyén doi song song néi tiép, nén tin hiéu va kiém tra chong sai.
- USB Protocol Engine: Tao va kiém tra giao thirc USB.

- Dual Port TX Buffer: Chira dir liéu truyén.

- Dual Port RX Buffer: Chira dir liéu thu.

- UART FIFO Controler: Diéu khién truyén dir liéu giita Buffer va thanh ghi UART.

- UART: Truyén va thu dit liéu theo chudn RS232.

- EEPROM lInterface: Chita thong 6 nhdn dang, néu khéng c6 linh kién nay thi ding thong sé
do nha san xudt cai san trong chip.
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Hinh 3.23. So d6 khéi vi mach FT232 chuyén déi USB > COM
3.4. Céng h(“)ng ngoai.

Cong hong ngoai, (IrDA: InfraRed Data Association) thuong duoc trang bi trén mdy tinh xach
tay dé két ndi v6i thiét bi s6 nhu may tinh, dién thoai di dong, camera s6 ... sir dung song tan sb
875nm, khoang cach lién lac chung 1m.

Chuén IrDA 1.0 c6 van toc truyén 2400 dén 115.200kb/s, tvong ty nhu chuin UART (hinh
3.24). Chuan IR 1.1 c¢6 ba van toc truyén 0.576, 1.152 va 4Mb/s truyén tin theo goi gom hai byte start,
dia chi, dir liéu, CRC va bit Stop.

\3 UART Frame

Start Stop
—u Bit Data Bits W k—

Bit

o 1 o 1 1] o 1 1 1] 1

UART Frame

IR Frame

Start SIG[.';-
A Bit Data Bits Bit FE—
I:I|-| 1 1] ” 1 D” o " 1 1 1] n 1
Bit Pulse Width =
4’| Time [ IR Frams _)l ’(_ 3/16 Bit Tima

Hinh 3.24. Chuén IR 1.0
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3.5.Mang.

Hé thdng san xuit 16n bao gdm cac may tinh, PLC, b diéu khién qua trinh .. tit ca két ndi qua
mang hai diy va/hay vo tuyén. Trong cong nghiép c6 nhidu loai mang khic nhau nhu Profibus
(Process Field Bus), CAN (Controler Area Network), DeviceNet, Modbus, ASI, Ethernet Cong
nghiép, DH485 ... Cac cong ty 16n vé ty dong hoa nhu Siemens, OMRON, Allen-Bradley, Schneidei
san xuét rat nhiu thiét bi mang va cac mang con cua ho ciing rat da dang, tuy nhién ph?m 16n déu theo
chuin mang mé, tirc 1 c6 thé ghép cac thiét bi mang ciia nhidu hing chung voi nhau, tit nhién 1a phai
theo mot chuan nao d6. My tinh ndi véi mang thong qua card mang.

Nhitng nim gan ddy phd bién mang khong déay sir dung dai tn 2.4GHz va 5.7Ghz, d6 1a cac
mang LAN khong day, Blue Tooth, WiFi, GPRS (General Packet Radio Service) va WAP (Wireless
Application Protocol). Do tinh chét truyén tin da duong, nhidu kénh truyén cao, cong suit phat khong
16n va yéu ciu bao mat nén nhiéu ky thuat hién dai duoc su dung, vi du nhu ky thuét trai phé C6 hai
ky thuat trai pho sur dung, FHSS trai pho nhay tan (Frequency Hopping Spread Spectrum) tan sb song
mang thay doi ngiu nhién trong 79 tan so; ky thuat khac 1a trai pho chudi truc tiép DSSS (Direct
Sequence Spread Spectrum) mdt bit thong tin duoc ma héa thanh mot chudi bit ngiu nhién. Hai
phuong phép nay gitip trai rong dai tan tin hi¢u, do d6 1am giam anh huéng ciia nhidu dai tin hep va
kho xem trom thong tin. Cac thiét bj khong day & gan nhau tao thinh mot té bao, sy truyén tin sang té
bao khac thyc hién nho cac bo lap lai vo myén, con goi la diém truy cap.

K thuat truy cap mang 1a CSMA/CA tranh xung dot. Khi mot tram mudn truyén nhan thdy moéi
truong tu do, nd s& giri RTS cho biét thoi gian truyén, ddi tac g tra lai CTS va sy truyén tin bat dau,
cac tram khac biét khi nao két thuc su truyén va s& cho doi. Khi két thic truyén, dbi tac gtii ACK nao
truyén tin thanh cong.

Useful signal in up #—— Narmw-band
to 79 channels interference signal
)L //\_‘\/\Nmsa
— — level
M Y N
f
24 GHz

K7 thudt FHSS

Useful signal in up «—— Narmow-band
lo 3 channels interference signal

i

I
24 GHz

K¥ thudr DSSS

Hinh 3.25. K¥ thuat trai phd
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Chuwong 4

BOQ PIEU KHIEN LAP TRINH PUQC

4.1. Giéi thiéu tong quan.

Trong hé thong tu dong thuong gip nhitng thiét bi 1am viéc theo kiéu tuan tu, theo qui luat if ...
then ... else v6i tin hiéu vao va ra c6 hai muc, vi du nhu contact hanh trinh, role. Cac so d6 nay co thé
thuce hién bé'mg role va mach dinh thoi nhung voi so dd phuc tap s6 luong role kha 16n, d9 tin cay kém
va nhiéu khi khong dat yéu cau. Tir nhitng ndm 70 dé dap umg yéu cu c6 nhitng thiét bi diéu khién
thay thé so dd role, da xuat hién bo diéu khién logic lap trinh dwgc (programmable Logic Controller-
PLC) va ngay cang hoan thién, dugc ap dung rong rai trong cong nghi€p (PLC cta hang Allen Bradley
Corporation san xuat nim 1977 st dung vi xur 1i 8080).

Céc PLC dau tién chi thuc hién duoc cac phép tinh logic, tin hiéu vao va ra Ia tin hiéu roi rac,
con hién nay PLC co thé thuc hién duoc cac phép tinh s6 hoc, logic va lam viéc dugc voi ca tin hiéu
lién tuc, trong mot s truong hop PLC dugc sir dung thay cho may tinh (mét s6 hing dung tir PC-
Programmable Controller dé chi PLC).

Mot hé théng phirc tap thudng gdm may tinh (vi xur li) thyc hién nhing céng viéc phirc tap va
PLC thuc hién cac cong viéc mang tinh chat tuan ty. May tinh va PLC két n01 v6i nhau qua duong
truyen nbi tiép va trao ddi thong tin cho nhau. Nhidu may tinh va PLC két ndi véi nhau theo mang
diéu khién.

PLC gdm céc thanh phén chinh sau:

- Khéi CPU (Vi xir 1i).

- Khéi nhd RAM, ROM, EPROM, EEPROM.
- Khdi nhép.

- Khéi xuat.

- B0 lap trinh cam tay.

- Nguén.
. - Bg Lip
- Pin nudi. My Tizh Tazt
- Thé nhé. I I C&ng Truyén T hing
Brén b /Nﬁ’i Tigp
- Module mo rdng.
ong T T
Tio higu w2
OI:,:O;-%LL? ? CFU D\ Tin hifura
Amlg = — 300t
Analog
Bo
Ml B\
/ Cootact
Moduls Module chon Che
Hhap Hguda Xudt 4 ldm vige
UM,
Pin oufi WONITOR,
e 'I\ l STOP

TWVAC MVDCT

Hinh 4.1. Céu trac PLC
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Chuong trinh diéu hanh cua nha san xuét, chira trong b nhé ROM (EPROM), thuc hién cac
cong viéc sau:

- Kiém tra hoat dong ban than PLC.

- Poc tin hiéu vao ¢ khdi nhap.

- Chuyén ddi chuong trinh nguoi ding chira & RAM hay thé nh¢ sang ma may cua vi xir i dé vi
xur 1i thuc hién.

- Xuét tin hiéu ra khdi xuét.

- Giao tiép vi xtr li vdi bd 1ap trinh cim tay (hand held programming console) hay voi may tinh.

- Giao tiép ndi tiép RS-232 hodc RS485.

Chuong trinh nguoi dung dua vao PLC, tuy trudng hop, tir bg lap trinh cam tay, ban phim trén
PLC hay tr may tinh va chira vao RAM, mét nguén pin nuéi RAM khi cét dién ngudn, c6 mot tu dién
tri sb kha 16n mic song song cdi chan cip ngudn cua RAM dé dam bao chuong trinh va dir liéu can

thiét van con luu lai mot thoi gian sau khi cit ngudn PLC hay pin. Trong truong hop can thiét PLC hd
trg nap chuong trinh vao thé nhé EPROM hay EEPROM.

Bo ngudn cho PLC c6 thé 14y tir ngudn xoay chiéu hay ngudn mot chidu 24V.
B0 lap trinh cam tay va méy tinh 1ap trinh ghép ndi véi PLC qua dudng truyén nbi tiép.

PLC c6 thé ché tao dudi dang khéi gin két gdm céac khoi ngudn xir 1i, b nhd, khéi nhap va xuat
cung chung trong mot v6 nhya, hodc theo dang module (don thé) gom module ngudn, module CPU va
cac module nhép xuat, module chirc nang ...

PLC nhén tin hiéu vao va xuit tin hiéu ra dang ON/OFF song song, nbi tlep hay dang tuong tu.
V6i cac module phi hop ¢6 thé cho PLC phat ra cac tiéng noi canh bao hay hudng dan.

Cac module chuc nang gluor mo rong kha nang cua PLC nhu khuéch dai do nhiét 49, diéu khién
qué trinh vong kin, diéu khién vi tri, ghép ndi modem, mang cong nghiép.

Qua trinh diéu khién c6 thé hién thi 1én man hinh kém véi cic thong sé trang thai nhd phin
mém giao dién ngudi-may (HMI Human Machine Interface). Man hinh thuong két hop vé6i cac phim
bam (OP Operator Panel) dé diéu khién va quan sat thong s qua trinh.

PLC duoc thiét ké dé lam viéc trong moéi truong cong nghiép do d6 mirc tin hiéu logic vao 1a
24V; d6i véi tin hidu tuvong tu nho tir cap nhiét hay nhiét dién tré, co sdn khdi khuéch dai chong nhidu
va khoi troi di kém... Do PLC lam viéc theo chu ki quét nén né khong dép ung véi tin hiéu thay ddi
qué nhanh, diéu nay han ché ap dung PLC cho viéc diéu khién vong kin cac ddi tuong cé quéan tinh
nho nhung lai gia ting do tin cdy chong nhidu cua thiét bi.

Céc tin hiéu xuat/nhap sb va tuong tu cua PLC thuong dugc ghép nbi théng qua optocoupler dé
bao dam an toan. Hinh 4.2 trinh bay so d6 khdi nhap va xuit sb.

PLC thyc hién chuong trinh chira trong b nhé ngudi ding (UM-User Memory) theo chu ki
quét. Mot chu ki quét bt dau tir 1énh dau tién va két thuc ¢ 1énh cubi cung. O mdi chu ki quét PLC
doc trang thai dau vao, thyc hién chuong trinh, cip nhat déu ra. Thoi gian thyuc hién chu ki quét tir
0,1ms dén hang chuc ms tuy theo van tdc xir i cua CPU va d6 dai cua chuong trinh. Thoi gian thuc
hién mot 1énh co ban nhat khoang dudi 1us.

Chuong trinh PLC dugc viét dudi 3 dang:

- Gian d6 thang (Ladder diagram — LAD).

- Khéi ham (Control System Flowchart — CSF, FBD Function Block Diagram).
- Bang phat biéu (Statement list — STL)
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Hinh 4.2. So dd khéi nhap va xudt sb

P
220VAC
e @
4 220VAC
10

CUT

K1
K2 I -« —
— FLC
: A I
)
a

M

COM COM

k)

Hinh 4.3: a) Mach tiép diém; b) So dd két ndi PLC

~ Phuong phép gian d6 thang tuong tu so dd role, dang FBD giéng’nhu cac so dd trong k¥ thuat
s0, con dang STL tuong tu cac dong 1énh cua vi xur li. Tuy theo hang ché tao c6 thé lap trinh cho PLC
bang mot hay nhi€u dang biéu dién & trén.

Vi du: Xét so db tit mé dén dung 4 tiép diém (Hinh 4.3)
Ta c6 thé hién thi chwong trinh bang 3 dang nhu Hinh 4.4
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10.0 0.1 aon

~
L

0.2 0.3 ih 0.0
_{ I—{ I_ A I0.1
LD I0.2
& Io.3
OLD
a) = Q.0
10.0= AND — [ul3] =00 <)
10,7 =
0.2 AND —
10.3—
b}

Hinh 4.4: a) Dang LAB; b) Dang FBD; c) Dang STL

Vi du: Piéu khién dong co xoay chiéu theo so d6 Hinh 4.5a.

cB MC
x (@ & it I_l_l {©
¥ (@) e it 0, XD
2@ £a " I—L ®
MC

START
N - ! 1
STOP TH
—||—|
MC
Hinh 4.5

So 6 hinh 4.5 bién dbi thanh so d6 diéu khién ding PLC nhu hinh 4.5b.

PB1
START

MC
STOP —l—o @2
H

Lopaa|

KHOI
vy # VAOD cPu RA
—n
MG
5t i
x (@ £ i I @©
Vﬁg b it Ga I
Yy
2@ > | @

Hinh 4.5b
Chwong trinh diéu khién dang LAB (Hinh 4.5c¢)

START STOP  MOTOR
0oooo aoooi 10000
| { / —0
MOTOR
10000
i |

Hinh 4.5¢
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Céc nat nhan PB1 va PB2 néi voi hai dau vao c6 dia chi lan luot 1a 00000 va 00001. Cudn day
contactor MC ndi v6i dau ra c6 dia chi 10000. Chuong trinh dang STL nhu sau:

Fung Mo.|  Prg. Addr. | Instruction Address MName

0001 0000 LD 00000 START
0001 'OR |10000 MOTOR
0002 |AND NOT 00001 STOP
0003 ouT 10000 MOTOR.

Viéc lap trinh cho PLC dugc thuc hién theo cac budc sau:

- Xéc dinh thir ty [am viéc cua may.

- V& luu db hé théng.

- Géan céc dia chi xuét nhap.

- Viét chuong trinh dang LAD hay STL va nap vao PLC.

- Kiém tra chuong trinh va stra 13i.

- Gén c4c dau nhap va xuét cho PLC.

- Chay chuong trinh va sira 19i.

- Luu lai chuong trinh trén hai dia hoac/va giéy.

Co rét nhiéu hang san xuét PLC vé6i nhidu kiéu khac nhau va kho liét ké hét duoc:
OMRON: ZEN, CPM1A, CPM2, C200H, CQM1H, CSI1.

SIEMENS: LOGO, S5-90U, S5-95U, S5-115U, S5-135U, S5-155U, S7-200, S7-300 ...
ALLEN-BRADLEY: Micrologic1000, SLC500, PLCS, LOGIX.
MITSUBISHI  Alpha, FX, Melsec-Q.

SCHNEIDER  TSX.

Dudi day ta s€ phan tich hoat dong ctia PLC hang OMRON va SIEMENS.

b) 57-200

CPM B)C200

©) 57-300 va man hinh OF

Hinh 4.6: PLC SIEMENS Hinh 4.7: PLC OMRON
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4.2. PLC OMRON
4.2.1. Phin mém lap trinh.

Phan mém 1ap trinh cho PLC OMRON rat da dang. Dang LAD va dang STL dugc dua vao PLC
thong qua may tinh v&i cac phan mém lap trinh nhu Sysmac Support Software (SSS), Syswin,
Sysmac-CPT. CX-Programmer. Ngoai ra con ¢ thé 1ap trinh dang STL nhd bd lap trinh cam tay
(Programming console).

m SYSMAC-CPT - [Lss Demo Sample - DEMO.CPT [Ladder View] - [ Main Program J]
E2 File Edt View ﬂn{ne Ladder Window Hep =18l
_ [ 8 2 3 2 | =3 e ) ) ] ] | 2
-,I/F-/O|'ﬁ5] IR [refem ] keee EI MOV @_
:; mcnn Iﬂﬂl'll'll :‘n’nm =
— it 0—
PHOTO | PRORSY FRCOUC]

" THIZ 5 A SIMPLE "AND* CIRCUIT OTHERWISE KNOWHN AS A SERESTRCUIT.IN THS CASE, WHEM THE GATING
[PHOTD [PH1)1S TRUE "AND™ MO EXSTING METAL IMJEUTEﬂ't' LABEL S DETECTED. THE PRODUCT 15 PLACE
(AND BE ALY FOFLA LABEL TOBE AFFLIED. -

Loose =

2
wr

00002 aoatm
i O
CLaMP DARRL
Bioken
00003
Bir
[ THIS 15 A SIMPLE 'OF CIRCUT, OTHERMISE KNOWN AS A PARALLEL’ CIRCUIT. IN THIS CASE, THE DRILL WiLL
TURN OFF IF EITHER THE HOLDING CLAMPF LDOSENS "0 THE BIT BREAKS. -
Mnemonic: LD PHI
Oifiine | NevONodeD |  CZ00HS |

: I : |> Lzz Demo Sample / i |

For Help. press F1 | |

Hinh 4.8: Giao dién phan mém CPT

Céc phan mém lap trinh gitp soan thao, sira chita chuong trinh, két ndi véi PLC, diéu khién
PLC & ba ché d6 RUN, STOP va MPNITOR. Ché d6 Stop (Program) dung dé nap chwong trinh tir
may tinh xuéng PLC (download) hay sao chép chuong trinh trong bd nhé PLC 1én mady tinh (upload),
& ché d6 RUN va Monitor gi4 tri cic dau vao ra, cac 6 nhd, timer, counter dwoc hién thi trén chuong
trinh, riéng & ché 4 MONITOR c¢6 thé thay d6i ndi dung cac 6 nhd. Chuong trinh chira trong PLC ¢6
thé cai mat ma dé tranh sao chép trom.

4.2.2. So lwge vé cau hinh PLC OMRON.

Trong phan nay ching ta chi khao sat ba loai 1a CQM1, CPM1 va C200H. CQMI c6 ciu tric
dang module ngudn, CPU va cac module xuit/nhap. Co thé ghép tdi da dén 11 module xudt/nhap. Néu
ding module mé rong thi ¢ thé ghép thém dén 5 module xuat/nhap. Cac module ghép v6i nhau thong
qua Bus ndi bén hong, toan bd dat trén duong ray (rail).

Loai C200H co céu trac gia (rack) gdm cac module gan trén mit dé (back plane), gia CPU gdm
module ngudn, CPU, cac module xuat/nhap, s6 module gin vao tuy loai dé, toi da 1a 10, mudn thém
module thi dung cac gia d& mé rong, t6i da 3 gid mé rong.

Loai CPM1 ¢6 céu tric don khdi, gon nhe, c6 thé thém 3 khdi mé rong dé ting kha ning cho
PLC.

Hinh 4.9. PLC CQM1

Ngodn cPU Module xudt/nhd p,
1lmax
. P
& chia pin Chét cdi
Y - Bn LED chi thi
Céng ngosi ¥i _Busnst madule
Bl bé l§prink -
16 ngt vio 85
Céng RS2

iy

0 chita cic bo
md réng

Trang 61



Hoang Tung - Khoa DTTH *** Bién soan 7/2012
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| = - 2N -JN-NN-NN-20-20..
[ | | Mguén
L
Cdpndi . =
md réng ‘
= 2 2= =2 =859
—— (Cdc
rack md
L = véng
e Bl m|m|mie|e
L] | | J
|
1 z]
‘Hinh 9.10: C200H
Cdcngd vio, Cdcongdra
= 4 1o
77
F) I|'
Céng RE232
ngoai vi

Hinh 4.10: PLC CPM2
4.2.3. Céu tric dia chi b4 nhé PLC OMRON.

B6 nhd PLC OMRON chia 1am nhiéu vung IR, SR, TR, HR, AR, TC, DM va UM. Tuy theo
kiéu PLC ma cac ving nhé nay co cac do dai khac nhau. Mot s6 ving nhg c6 thé truy xut theo timg
bit hay tir (word = 16 bit), mot sé chi c6 thé truy xudt theo tir. Mot s6 ving nhé duoc luu trir s6 liéu
nho tu dién, thoi gian luu trit 20 ngay, néu ¢ pin nudi thoi gian luu trir 1 5 nam.

a) Vung nho IR (Internal Relay) chia lam hai ving nho:

- Viung nhap: Tuong tng voi cac ddu vao cta thiét bi nhap, c6 thé xir li theo tir hay bit.
- Vung xuit: Tuong ng véi cac dau ra cua thiét bi.

Dia chi cua cac dau Xuét/nhép phu thudc kiéu PLC va vi tri cac module xuét/nhép.

bia chi tir xuét/nhép tinh tir trai sang, bat dau tir IRO00 cho khdi nhédp va IR100 cho khdi xuét,
do da c6 sin khdi nhap gin sin trén khéi CPU nén dia chi khéi nhap gan thém vao s& bat dau tir
IR001. Véi CPU 11/21-E c6 téi da 128 bit xuat/nhap con véi CPU 4X-E t6i da 1a 192 bit. Dia chi tinh
theo tur gém 3 sb, con dia chi tinh theo bit thém hai sd tir 00 dén 15 sau dia chi tur.
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PLC COMI
CPU M OUT ouT IN ouT ouT
Nouén N a 16 18 16 -] i
16
- ﬂ 15 ar 1]
A1
IROGO o
IR101
noot | 0z
IROO2

IR103

Hinh 4.11: Qui dinh dia chi module xuit/nhap.

CPMIA

Nhip Xuit S higu

6 diém 4 diém CPM | A-I0CDR
D0000..00005 | 01000..01003

12 diém R diém CPMIA-20CDR
18 diém 12 diém CPMIA-30CDR
24 difm 16 diém CPMIA-40CDR

C6 thé gin thém don vi xuat/nhdp mé rong dé thém diu xuat/nhap sb twong tw cho CPM1A-40

va CPM2.

C200H: PLC C200H dugc sip xép nguge voi PLC CQMI, dia chi tinh tir rdnh bén trai nhat cia
gia, khoi I/0 dugc gan dia chi bat dau tir IR000.

b)

g)
h)

3

IR 400 R 001 IR 002 - CPU Mgudn

Vung lam viéc: Dung lam vung nh¢ dit 1i€u, cac vung nhap va xuat ¢ trén néu khong lién
két véi cac module nhap/xuat ciing c6 thé dung lam vung nhé dir liu.

Vung nhd SR: (Special Relay): Dung cho cac chiic nang déc biét nhu co hiéu, tao xung va
lam vung nhé dir li¢u.

Ving nhé HR (Holding Relay): Dung dé chira dit liéu duoc luu khi mat dién.
Ving nhé LR (Link Relay): Dung dé trao d6i dit liéu giita hai PLC.

Vung nhé AR (Auxiliary Relay): Dung lam co hiéu va bit diéu khién, duoc luu khi mat
dién.

Vung nhé TC (Timer Counter: B dém dinh thoi): Dung cho cac 1énh Timer/Counter.
Ving nhé TR (Temporary Relay): Dung dé chira tam trang thai ON/OFF ciia cac nhanh ré.

Ving nhé DM (Data Memory): Chira thong s6 cdu hinh cua PLC va ding lam vung nh¢ dir
1i§:u, chi truy xuat theo tur, c6 mdt s0 & nhd chi doc. Noi dung dugc giir lai khi mat dién. Mot
s0 0 nhd dung dé ghi cau hinh (DM6600 ... DM6655).

Vung nh¢ UM (User Program Area) chira chuong trinh nguoi st dung, dung lugng tuy
CPU, duoc luu khi mat dién.

Ngoai ra con ¢6 mot sd ving nhé khac duge mé ta chi tiét trong tai lidu ctia nha san xuat. Cac
1énh tham chi€u b nhd phai ghi o tén ving nho, trir IR va SR.
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Dudi day 1a cac dia chi ving nhé theo tir (Bang 4.1)

Vang nhé cam1 CPM1
IR Ving nhap IR 000 + IR 011 IR 000 = IR 009
Ving xusl IR 100 + IR 111 IR 010 = IR 019
Ving lam vidc IR 012 + IR 085 IR 200 = IR 231
IR 112 + IR 185
IR 216 + IR 218
IR 224 + IR 228
SR SH 244 + B8R 255 SR 232 + 5 255
Viing mé réng IR 200 + IR 215
IR 240 + IR 243
TH TRO+TA 7 (bit) TRO+TR?
HA HE 00 = HA &% HE 00 + HR 18
AR AR 00 + AR 27 AR G0+ AR 15
LR LR 00 + LR 63 LR OG0 +LR 15
TC TCO00 + TC511 TC 000 +TC 127
DM DM 0000 + DM 8655 DM 0000 + DM 6855
Bang 4.1

Céc viing nhé c6 thé truy cap bit thi thém hai s6 tir 00 dén 15 sau dia chi tir khi truy cap bit. Véi
Timer/Counter thi dia chi tir kiém thém nhi€ém vu 1a bit trang thai.

Dia chi ving nhd IR, SR ctia C200H khac véi CQM1 va CPM1A.

IR1 IR 000 + IR 235
SR1 SR 236 + 5R 255
SR2 SR 256 + SR 288
IR2 IR 300 + IR 511

4.3. Cac Iénh co ban cia PLC OMRON.

Chuong trinh LAD ¢6 cdu trac nhu hinh 4.12 gdm cac network, mdi network gdm cac diéu
kién, khoi di€u kién va 1énh két noi vdi nhau, c6 thé c6 mdt 1énh hay nhiéu 1€nh. Cac 1énh dugc thuc
hién theo thir ty tir trai sang phai va tir trén xuong dudi. Network c6 dong chu thich dé chuong trinh de

hiéu.
| Bigu kign | Lénh |

Biéu kign Lénk |
1 By kign [ 1 Lénh I

—1 B kifn |—| Lénh |
IElléu kiénl lLDié” kién ]—1 Lenh ]
—i Bliéu kién ]—I Litnh |

Hinh 4.12: So db chuong trinh tuyén tinh

Khéi diéu kién 1a diéu kién don hay 0 hop logic céc diéu ki¢n don. Diéu kién don bicu thj bang
mot tiép diém thuong mé hay thuong dong. T4 hop cac diéu kién don 1a két hop cac tlep diém nbi tiép
hay/va song song. MGdi tiép diém tuong g v6i mot bit nhap/xuat hay bit nh. Mot tiép diém thuong
mo s& dong néu bit trong tng ON, mét tiép diém thudng dong s& dong néu bit tuong tng OFF.
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4.3.1. LOAD va LOAD NOT.

) Piéu kién dau ctia mot khoi logic trong gian do thang tuong tmg vdi 1énh LOAD (LD) doc mot
tiép diem thuong mo hay LOAD NOT (LD NOT) doc tiép diém thuong dong.

4.3.2. OUTPUT va OUTPUT NOT. (OUT va OUT NOT)
Hai 1énh nay diéu khién mat bit xudt nhap hay mot bit nhé.
- Lénh OUT b: Toan hang s& ON néu diéu kién ON.

- Lénh OUT NOT b: Toan hang s€ ON néu diéu kién OFF.

00000 10000 LD 0oono
ouT 10000
LDNOT oooot

00001 10001
! ouT 10001

4.3.3. AND, AND NOT.

Hai 1énh nay dung dé ghép hai diéu kién ndi tiép nhau:

LD ooom
}_n‘unlm Q0002 ulufnlna HRO000 AMD goooeg
' - o AND NOT 00003
ouT HRO000
4.3.4. OR, OR NOT.
Ghép hai tiép diém song song nhau:
00000 20000
LD 0oooo
OR goao
00001
ORNOT TOoo
ouT 20000
TOO0
1y

Céc 1énh AND, AND NOT, OR, OR NOT c¢6 thé két hop v6i nhau:

LD 00000

1
e AND 00001
) 00004
00004 . . AND ooooz
AND NOT 00003

4.3.5. AND LOAD va OR LOAD.

_ Lénh AND LOAD (AND LD) két hop céc khéi logic néi tiép nhau. Lénh OR LOAD (OR LD)
ket hop cac khoi logic song song.

Hinh 4.13: Cho céc vi du st dung 1énh AND LD va OR LD.
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LD 00000
0000 000D 10000 AND 00001
— ) 00002
o oo AND NOT 00003
i/ - OR LD
ouT 10000
LD 00000
woo oot mooe ooms  ORNOT 00004
1 e 5 T
OR 0ooos
iyl Bl g AND LD
LD 00002
AND NOT 00003
OR 00006
AND LD
LD 00000
B T2 1 ANDNOT 00001
LD NOT 00002
| oz ous _ AND NOT 00003
ORLD
a4 0] LD oonog
— ' AND 00005
ORLD
ouT 10000
LD 00000
00000 o0a01 opane 0000 20001 AND NOT ooom
: i1} i} i | Q—I D 50002
AND 00003
i LD 00004
AND 00005
ORLD
AND LD
ouT 20001

Hinh 4.13. Vi du cac 1énh co ban
4.3.6. Mi héa nhiéu 1énh bén phii;

Trong trueong hgp ¢6 nhiéu 1énh dugce thuc hién véi qﬁng diéu kién, ta s& viét chuong trinh STL
theo thir ty tir trén xudng dudi. Trudng hop céc 1énh cé diéu kién khac nhau ta s€ dung cac bién nhé
trung gian TR hay dung 1énh INTERLOCK.

Dung bit TR: C6 8 bit nh¢d TRO + TR7. Két qua diéu kién & diém ré nhanh chtra trong mot bit
TR.
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LD 00000
| opepe g om e HWRMO!  AND 00001
ORNOT 00002
_|N;Juz _ ug& AND 0ooo3
' AND o004
o0 1o0m0 ouT HRO000
— % ouT LROOOD
AND CO00
ouT 10000
MMTRIE oo 10000 LD 00000
ouT TR0
AND 00001
oogoz 10001 ouT 10000
LD TR0
AND 00002
ouT 10001
Doi khi c6 thé sap xép lai so d6 dé loai bo bit TR.
lfl:l]ltl.'l II'I.'IJIM t}]tILJ‘Z 10000
! o " LD 0oogn LD TRO
L"“‘“ 000t ouT TR0  AND D0DD4
0 AND 00001  OUT 10002
ouT TR1 LD TRO
| o 8% AND 0000z AND NOT |00005
QuT 10000 OUT 10003
By ooz | TR1  AND 00DDG
AND 00003 OUT 10004
00005 10004 ouT 10001
: {

Dung INTERLOCK IL (02) va INTERLOCK CLEAR ILC (03).

Lénh IL luu trix didu ‘kién va st dung cho ’céc l‘énh nam gitra IL va ILC. Néu diéu kién cho IL
ON thi thup hién cac ‘lénh nam gilta IL va ILC, néu diéu kién cho IL OFF thi khong thuc hién cac 1énh
nay. C6 thé dung nhiéu 1énh IL va mot ILC.

n(0z)

.y —

60000 00001
— Liak!
00001
—— b————— Lémil
r )—|:M'r; Linh 2

L —— | lam2

ILC(0E)

Trong chwong trinh sau, néu IR00000 off thi cac Iénh 1 dén 4 tir IL dén ILC khong dugc thuc
hién vi diéu kién off; Néu IROOOOO on thi 1él}h 1 dugc thye hién tuy trang thai IR0O0001, trang thai cia
IR00002 duge xét dé lam didu kién cho IL ké.
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:: ) e —

00003 00004 ILC

| ——k—]Lenn2]

4.3.7. Lénh SET va RESET (RSET).

- Lénh SET b: Bit b on khi diéu kién on va giit nguyén b on khi diéu kién trg thanh off.
- Lénh RSET b: Bit b off khi diéu kién on va giit nguyén off khi diéu kién tré thanh off.
4.3.8. Lénh KEEP b.

Lam bit b on khi S on va bit b off khi R on. Cac 1énh KEEP SET, RSET, DIFU, DIFD dung véi
cac bit IR, SR, AR, HR, LR riéng biét OUT dung véi IR, SR, AR, HR, LR, TR.

START SET
oo MCOTOR,
|_.—._._

— 1o LD 00000 START
stop — SET 10000 MOTOR
om0 MCTOR,

| 0T LD 00001 STOP

ESET 10000 MOTOR
OFEN KEEP( 11) LD nono2 OFEN
I R— LD 00003 CLOSE
KEEP(11) 10001 PUMP
CLOSE
0003
_

4.3.9. Lénh vi phén 1én va vi phan xudng.

- DIFU(13) b: Bit b on trong mdt chu ky khi diéu kién tir off sang on.
- DIFD(14) b: Bit b on trong mét chu ky khi diéu kién tir on sang off.
4.3.10. Lénh JUMP (JMP (04)) va JME (05).

Lénh JMP nn va JME nn dong khung mdt doan chuong trinh. Néu diéu kién cho 1énh JMP 14 on
thi coi nhu khong c¢6 1énh JMP va chwong trinh thuc hién binh thudng. Néu diéu kién cho JMP off thi
bo qua cac 1énh trong khoang JMP va JME nhung van giir nguyén trang thai cc bit nhd cling nhu
timer va counter, nn 13 s6 tir 00 dén 99. Céc sb bit duoc dung mot lan trong chuong trinh, riéng 1énh
JMP 00 c6 thé dung nhiéu lan voi chi mot 1énh JME 00.

Vi du: Khi TO0O on doan chuong trinh gitra JMP 01 va JME 01 dugc thyc hién, bit 10000 va
10001 phu thudc diéu kién 00000 va 00001, khi TO0O off trang thai cta bit 10000 va 10001 duoc giir
nguyén.

Khi nhan contact 00000 1énh DIFU 20000 1am 20000 ON trong mét chu ky quét do d6 10000 s&
ON, dén chu ky quét sau 20000 OFF nén khong thyc hién 1énh OUT 10000 ma gitt nguyén trang thai
ctia 10000. Khi nhan 00000 I4n nira thi thyc hién 1énh OUT 10000 véi diéu kién OFF do d6 10000 s&
OFF.
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JME(04)
TH00
{ | #0001
MOTOR
00004 10006
l
PLMP
QD00s 10001
I
JMEC0E)
#0001

Vi du:

o0 | |
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LD TO0D
JMP(04) #0001
LD 00004
ouT 10000
LD 00005
ouT 10001
JME(05) #0001

00000

— DIFU 20000

20000

o]

10000

L |——(1o000)

Néu khéng dung 1énh JMP JME thi ¢6 thé ding chwong trinh sau:

Q000D

I
LL|

EDHGO

10000
1 E

DIFU
20000

20000

4.3.11. Lénh chuwong trinh con
SBS (91), SBN (92), RET (93).

Lénh SBN nnn va RET dong
khung chuong trinh con con 1énh SBS
nnn ding dé goi chuong trinh con. Mdi
chuong trinh con ¢6 mot s6 hiéu tir 000
dén 255. Chuong trinh con duoc dit o
doan cudi cta chuong trinh chinh, trudc
1énh END. Céc 1énh DIFU, DIFD khong
nén dat trong chuong trinh con. Dung
chuong trinh con ¢ wu diém 1a chuong
trinh dé doc va thoi gian thuc hién
chuong trinh ngén hon.

Lénh END (01) 1a 1énh cudi cing
cta chuong trinh.

4.3.12. Pia chi gian tiép.

Al

10000

——

L (10000)

LD

00000

SBS(E1)

#0000

SBN{S2)

#0000

RET(93)

END{D1)
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Dia chi gian tiép dugc thyc hién qua ving nh¢ DM va ky hi¢u la *DM. Tir nh¢ *DM s€ chira
dia chi cta tr nhd DM muon st dung.

4.3.13. Lénh vi phéan.
Lénh vi phan ky hiéu boi ddu @ dung trudce 1énh. Lénh nay chi thuc hién mot 1an khi didu kién

di tr OFF sang ON.

4.4. Cac Iénh dinh thoi b dém.

N: Sb tir 0+ 511 tuy loai CPU.

SV: Gia tri dat BCD, 0000 dén 9999 13 n6i dung 6 nhé.

IR, SR, AR, DM, HR, LR hay hing s #.

Khi diéu kién off mach dinh thoi Reset vé& SV, c& TIM N off, khi diéu kién

4.4.1. Lénh TIMER.
_—t TIM
M
SV

on ndi dung mach dinh thoi giam cu modi 0.1s; sau thoi gian 0.1SV gidy, c&
TIM N s& ON cho dén khi diéu kién OFF hay ngat dién nguon. Lénh TIM

dung voi IL s& Reset khi diéu kién chi IL 1a OFF.

Bigu kign

TIM M

—+

L[ L] |
I [

-—

0,13 0,15

TIMH (15) ciing gidng TIM nhung thoi gian trén 14 0.01SV va N trong khoang 000 + 015.

Sau day la cac ap dung thuong gédp ctuia Timer.

Mach ON Delay:

LD 00000
TIM TIM 0an

0
—— ooo
Vao | #10 £ 10

g‘;m“ |_| LDTIM 000
10000 TIM“ ] —10000) oyt 10000
1s END
Mach don 6n:
O0Da
i} {20000)
Vo I | I 1
00001 — —
20000 TIMOO1
o J L— T L 9000 T
— -— _"—- oo
10001 108 108 0100
20000 TIMOOA
L ——A f—————{ 10001}
00001 TiM
vio —J L L 2 o
o001 #1100
J | 00001 TIMOOZ
Ra

il A F {10002}

10002 ==
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o TiM
il 000
#20
Ve |
Q000 DIFD
|—| m 20000
Ha
- o8 | | {20001)
20001 TIM 001
{1 =
20001 TIM
i 001
20
20001 TIM oo
1, HF {10000)
1] TIM 000
——
00000 TIM
. | —A—— ©
Vao #100
Q0000
i - | TIMO TIM 1
(T p—— : . i} # {10000)
10000 L. —! 10000
108 20s T
10000 00000 TIM
—{——
#200
Mach nhip nhay:
00000  TIM 1 TIM

e I

J #10
00000
10000 |- TIM O TIM

i 1
—

s ' 1s

WD

00000  TIM O

| ———— 10000}
0 25502
RN [ —T i {10000)
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Mach dinh thoi dai:

00000 TIM
1, 001
| #5000
00000
| TIM 1 TIM
10000
P i} ooz
#8000
13008 > 990,08
TIM 2
|} {10000
Mach OFF Delay
10001 00000 TIM
IL ] ]
L1 -
00000 | 100
: 10001 TIM 1
10001 I | i} AF {10001)
bt 0O000
L
Pén giao thong:
TIM 4
ke TIM A
t #100
TIM 1
1E g
KANH A _[—‘ el {10000) xA
10000 T 1 TIM 2
) 10s " #20
VANG A I_l T2
10001 - L E——(10001)vA
25
Bl A 1 " TIM 3
10002 58 2 #4100
XANH B |_| ‘_ L E——————{10003) XB
10002 TIM 3
VANG B 108 I_l " TiM 4
10004 TiM 3 450
po B o |— L ———{10004) VB
TIM 4
10005 10003
i 10002) BA
10004
_Il_
10000
It {10005) BB
10001
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4.4.2. Lénh dém CNT.

N: S6 tir 0 dén 511 tuy loai CPU. cP CNT
. N
SV: Tri dat cho bo dém (BCD): 0000,... 9999. R sy

IR, SR, AR, DM, HR, LR, #.

R 13 dAu vao x6a, khi R tir OFF sang ON ndi dung PV ciia by dém dugc dat & SV. Khi R tror vé
OFF, b dém bat dau hoat dong, khi cé xung CP tir OFF sang ON, PV s€ giam di 1. PV khong thay doi
khi CP tor ON sang OFF. Khi PV = 0 thi ndi dung cua CNT gilt nguyén ¢ 0, cd0 CNT N s€ ON va giit

nguyén & ON cho dén khi dugc Reset boi R.

P _|_|_|_|_|_|_|—L_|—|_|—|_|—U_|_|_|_|
i T

- ! ' ! ! '

Py ] i | ' .
sy
X 1 =1n)
SV R ]

Noi dung CNT khéng bi x6a khi ngit ngudn hay trong doan chuong trinh IL.

Chu ¥ 1a trong PLC c6 sdn mot s6 bit dic biét sau:
25400: Xung nhip chu ky 1 phut; 25401:0.02 sec.
25500: 0.1 sec; 25501:0.2 sec; 25502:1.0 sec.
25313: Co ludn luén ON; 25314: Co ludn luoén OFF.
25315: Co ON ¢ chu ky déu.

Vi du: Mach dinh thoi 11°40”° Mach dém sb lugng 16n 20000 xung.
000.00 o
— | 1 CNT
START COUNT
000,00 255,02 foa.ca pon
| e Bl
_ 1_3EC_PULSE_ . ;?'D g;.: - -
“:','3-'3‘ o1 feaT 00001 CHTO0 100
CNT Do E
1 #0700 100 bed
. . LDCNT oo4
#0700 ouT 10002 m.m.:” CNT
1 ik
0700 bed
000,00 ooz
GNTON 100,00 X
'} O bt
E bed
CNTDOZ 100.00
- O
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Mach dong goi: Pong goi 10 qua tao cho vao hop.

, 00000 00001 200 00
Cam bién tao: 00002 | | 11 O
» START sSTOP
Cam bién hop: 00003 -
\ | L
Bang chuyén tdo: 10000 P
Bing chuyén hop: 10001 x?”:ﬁ IT,.? b
Khi bim Start, néu khéng c6 hop che cam bién thi L AGONY
bang chuyen hop chay, dua vao vi tri nhan tao. Luc d6 bang 000 02
chuyen hop nglng, bang chuyen tdo chay, dua tdo vao hop. = ——1CNT
Pém du 10 tao, bang chuyen hop chay, bo dém Reset khi APPLE
hop roi khoi vi tri, bang chuyén tao ngimg, chd hop méi vao 00003 01
vi tri. A
BOx
Emﬂ
10 bed
CNTDOY 2000 1mm
| i} O
BCONY
oo0.03
A
BOX
4.4.3. B) dém thuin nghich CNTR (12). I
= CNTR
N: 0+ 511 tuy loai CPU ) S N
sV
SV: HR, LR, IR, SR, AR, DM, #. B

Khi R tir OFF sang ON bo dém duoc x6a vé 0, PV = 0. Khi R OFF bd dém chuan bi dém.
Khi II tir OFF sang ON thi PV tang 1én 1.
Khi DI tir OFF sang ON thi PV giam di 1.

Néu II va DI cung luc tir OFF sang ON thi PV khong thay doi. Khi giam tir 0, PV s& bang SV va
contact CNT N s& ON cho dén khi PV giam. Khi tang qua SV, PV s& bang 0 va CNT N s& ON cho dén
khi PV tang. PV khong bi anh huong bdi ngat nguon hay IL.

o T LU
oI __J____l____—-——1_1——[_1_J__L_

CNTHN

Py sv
SV-1

sv-2 o 1 l g svz|0
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4.5. Lénh di chuyén.
4.5.1. Di chuyén 6 nhé.

MOV (2,1): Chuyén mét tir tir S dén D. I e
S: IR, SR, AR, DM, HR, TC, LR, #.
D: IR, SR, AR, DM, HR, LR. _
MVN(22): Chép dao cua tur tu S sang D. -
BSET: Chép mot tir S sang mot khéi nhé tir St dén E —|_BsETi;
S: IR, SR, AR, DM, HR, TC, LR, #. .
St, E: IR, SR, AR, DM, HR, TC, LR. ot

E

XFER: Chép mot khdi N 6 nhé bat dau tir S sang kh6i N 6 nh6 bat dau == yp i)
tir D.
N
N: IR, SR, AR, DM, TC, LR, #. -
S, D: IR, SR, AR, DM, HR, TC, LR. 5
XCHG: Trao dbi 2 6 nhé E1 va E2. = XCHG(3)
El, E2: IR, SR, AR, DM, HR, TC, LR 5L
E2
4.5.2. Di chuyén mét sb bit.
Bi
p ~ o, N VRN 3 2 1 0
] - : MOVB chép mét bit cua tur S sang mot bit
MO B(B2) ciia tir D.
- Vi trf bit chi béi Bi. —_—
Bi 00+15 00+15
S: IR, SR, AR, DM, HR, LR, #. Vit bit Vit bi
— D: IR, SR, AR, DM, HR, LR. dich ngulin trong
tong D 5
Bi: IR, SR, AR, DM, HR, TC, LR, #.
Di
2 1 o
— I|.\..' 33 i
i MOVD tuong tw nhu MOVB
8 nhung chép tur 1 dén 4 digit. L 043 vi il 66 ong §
+ 3 u trong
O L 0 +3: 55 digit cdn chép
’ 01 dight
1:2
1] 2:3
3:4
L T v| trf dight du trong D
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, ] G
— = XFRB (62): Chuyén mdt so bit tor F
| T} ¥ - .
e sang D, qui dinh bi C. [~ Bt dlucha S (0+F)
C ‘IR, SR, AM, DM, LR, HR, TC, #.
C )S 9 9 9 9 9 Cﬁ# ‘.__'H_-.‘ Hmmulﬂ"ﬂ
g S: IR, SR, AM, DM, LR, HR, TC.
it cin ché
0 D: IR, SR, AM, DM, LR, HR. BaH P
{00 « FF)
4.6. Lénh Logic.
COM: Dao cua cac bit Wd.
ANDW: AND hai tu.
ORW: OR hai ttr.
XORW: XOR hai tur.
XNRW: Exclusive Nor hai tu.
=1 ANDW(3d) =1 OCRWI{3E) = XORW{3E) =1 XNRW[3T)
=~ comizm
I i Ikl n
Wl
2 12 12 12
R R R R
4.7. Lénh s6 hoc.

4.7.1. Cac loai sb.

PLC OMRON tinh toan chu yéu trén s thap phan BCD 4 hay 8 bit khong dau, sb nhi phan c6
déu va khong dau 16 bit, 32 bit. S6 nhi phan khong dau 16 bit tir 0000 (0) dén FFFF (65,535), 32 bit tir
00000000 (0) dén FFFFFFFF (4,294,967,295). S nhi phan c¢6 dau 16 bit dung ma bu hai, bit 15 1a bit
dau, tir 8000 (-32,768) dén FFEF (-1) va 0000 (0) dén 7FFF (32,767). S6 nhi phan c¢6 dau 32 bit c6 gia
tri tr 80000000 (-2,147,483,648) dén FFFFFFFF (-1) va 00000000 (0) dén 7FFFFFEF
(2,147,483,647).

Trong mdt s6 truong hop sir dung s6 cham noi (sd thuc), chiém 32 bit biéu thi bang dau s, s6 mii
e va dinh tri f:

{:_1'}i 25‘—12? {Jl " f & 2—23-:'
Sgn  Expenent Ianissa

[s] o 1 ! |

# 30 33 2 D

Céc co hiéu lién quan 1€nh s6 hoc la:
e N: Co am 25401.

¢ OF: Co tran duong 25404.

e UF: Co tran am 25405.

e ER: Lénh sai 25503.

¢ CY: Co nhg 25504.
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e GR: Co nhd hon 25505.

e EQ: Cd bang 25506.

e LE: C& 16n hon 25507.
Co CY duoc Set/Reset boi 1énh STC/CTC
4.7.2. Lénh ddi dir liéu BCD — Nhi phan.

BIM{Z2) =— EINL(EE) =1 BCD(24) BCOLES)
8 8 8 5
R R R R

BIN: D6i s6 BCD 4 digit trong S ra s6 nhi phan trong R.
S: IR, SR, AR, DM, HR, TC, LR.
R: IR, SR, AR, DM, HR, LR.

BCD: Bdi gé nhi phan 16 bit trong S ra s6 BCD trong R, néu két qua 16n hon 9999 thi c& ER
bao va R khéng doi.

Cac 1énh BINL va BCDL dung cho tur kép.

4.7.3. Lénh d6i HEX-ASCIL. Di
5 2 10
== ASC{IG) O .
D61 s0 nhi phan 4 bit 0... F r
g 0.2 digit dfu clia 5
- trong S ra byte ma ASCII 0.4: 58 digit cén dfi
) trong D theo qui dinh cta D; 0: ding @ bit f1ip ela D
1:dng 8 bitcao cda D
Farity
0N, 1E 20

=1 HEXi— D61 ma ASCII cia s6 hex

L 0.3 digitdducida D
0.2; =6 byte dfi

5 0...F trong S ra s6 hex trong D

0 ding @ bit thép ca 5
[l 1:ding € biteao cla 5

Farity
0:MN 1:E 2:0

4.7.4. Lénh dbi sé thue — s6 nguyén.

S thuc — sb nguyén 16 bit FIX
S thyc — s6 nguyén 16 bit FIXL
S6 nguyén 16 bit — s6 thuc FLT
Sb nguyén 16 bit — s6 thuc FLTL
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4.7.5. Giai ma 7 doan.

o soecas | Chunabidigitabitoni 22 10 5o
= = r .
- pha-nirnangg = ma o { l I ddu trong S
= dagn ehdz vas D

o Di che bilt <& digit

ehuyén dfi va vi tri digit 0..3: 68 digit 1.4

=1 nL-':E pll'cli '|h_5-|
cda D
1: nda trdi nhdt
cla D

Vi du: Mudn hién thi noi dung 6 nhé DMO0000 ra 4 déq 7 doan gén o modple gcuét IR100 va
IR101, ta dung den 7 doan anode chung, nguon cap tir 5V dén 24V, dién tro noi tiep tuy theo ap
nguon. Lénh SDEC DM 0000 #0030 100.

4.7.6. Lénh BCD khong diu 4 s6 thap phan.

=1 ADD30) .z L X
— Cong hai s0 dang BCD Au va Ad vai bit nhé CY, két qua chira vao R.
ALl ,
Néu co tran (quéa 9999) thi bit nhé CY 1a ON.
Ad
H
[ [ 1= * (] 1s *
14 bl 14 i I_
13 ! . 13 !
I a 1 B
12 NI 12 ] flsle
11 I —_ 1" [ —_—
d
= el = - Rt
8 | ] I
IR101 L o R0 O g o
T 7
e I — Il —
| o 1 ..
4 e A T =1 tlalt
Il S B N
2 — 2 |
1 I 1
L 2 I- o e
=1 SUB(31) Trirhaisl BCD Mi, Suvdi bitnhd CY, k&t qud chida vdo R,
Mi né'u két gud am thi CY I3 ON vd Rchil kEtqud phy 10,
Su m ulin cd két qud ding Wy 0 trds& nay.
R Khi finh toan phdi 26t CY of chinh lai k€t qud.
S Tang ni dung BCD cla Wd Ién 1
IR, 5R, HR, LA, AR, DM
Wd Co EQ on khi k€tqud 140
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7] “F““l‘“”" Giam Wd di 1, c& EQ tac dong khi két qua 1 0.
e
— MUL(22) Nhan hai s6 Md va Mr, két qua chta trong R+1 va R.
M Néu c6 nhé thi CY = 1.
I:r Md, Mr: IR, HR, LR, AR, SR, DM, TC, #.
R: IR, HR, LR, AR, SR, DM.
— D)
— Chia Dd cho Dr, két qua chira trong R, du sb trong R+1.
Dr
R

Vi du: Trir 6 nhéd HR20 vé6i 6 nhé 120, két qua chtra vao DM0100

LC 00003
CLC(41)

@SUBL(55) HR 20 120 DM 1000
AND 25502

#BSET(71) #0000 DMO0000 DM0001
CLC(41)

@SUBL(55) DMO0000 DM0100 DM0100

4.7.7. Lénh BCD khéng diu 8 digit.

=1 ADDL{54) . <
= Cong Au+1, Au voi Ad+1, Ad va CY. Két qua chira vao R+1, R.
AL
Au, Ad: IR, SR, AR, LR, DM, HR, TC
Add
- R: IR, SR, AR, LR, DM, HR.
—|_SUBLES) Trir Mi+1, Mi véi Su+1, Suva CY
M ‘
I Keét qua chira vao R+1, R
Su
=]
= MLULL{SE) .
Nhéan Md+1, Md v6i Mr+1, Mr
Md ’
Keét qua chira vao R+3, R+2, R+1, R
Mr
H
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=1 DILET)
o Chia Dd+1, Dd cho Dr+1, Dr
Or Thuong s chtra vao R+1, R
R Du s chira vao R+3, R+2
=1 ROOT({72) Can hai cta Sq+1, Sq
Sq Két qua chtra vao R
R

4.7.8. Lénh s6 hoc nhi phan 16 bit khong diu.

=] ADB50)} = SBB(51) — MLBI{52) = DVBI53)
Au Mi Md Od
Ad =1 kA DOr
R R R R

ADB: CY ON: Két qua qua FFFF, OF ON: Két qua qua 7FFF, UF ON: Két qua nho hon 8000,
EQ ON: Két qua 0, N ON: Bit 15 két qua 1a 1. Su dung cac co OF, UF khi muon cong trir sO c6 dau.

SBB: CY ON khi Mi<Su + CY (s6 khong dau), cac co khac giéng 1énh ADB.
4.7.9. Lénh s6 hoc nhij phan 32 bit khong diu.

ADBL: CY ON: Két qua qua FFFFFFFF, OF ON: Két qua qua 7FFFFFFF, UF ON: Két qua
nho hon 80000000, EQ ON: Két qua 0, N ON: Bit 15 R+1 1a 1. Su dung cac co OF, UF khi muon

= ADBL(—) = SBBEL—)
Au i
Ad 5u
R R

cOng trir sO ¢6 dau.

SBBL: CY ON: khi Mi<Su + CY (s6 khong diu), cac cd khac giéng 1énh ADB.

Lénh nhan chia nhi phan c6 déu.
MBS: Nhan 16 bit ¢c6 ddu, N ON khi bit 15 ciia R+1 ON.
MBSL: Nhan 32 bit ¢6 ddu, N ON khi bit 15 ciia R+3 ON.
DBS: Chia 16 bit c6 dau, N ON khi bit 15 ctia R ON.
DBSL: Chia 32 bit c6 ddu, N ON khi bit 15 cia R+1 ON.
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—1 MBS(—) = MBSL{--) =1 DBs{—) —1 DBSLi—)
Md M Dd Od
Wr Kr Dr O
R R R R

4.7.10. Lénh s6 thye.

Cong +F Tang TAN
Trad -F Cungsin  ASIN
Nhan *F Cung cos ACOS
Chia /F Cung tang ATAN
P6idorarad RAD Can bachai SQRT
Dobiradradd DEG Mii  EXP
Sin SIN Log LOG
Cosin  COS

4.8. Lénh so sanh.
4.8.1. So sanh hai 6 nhé.

— CMP{20) So sanh hai tir nhi phan khong diu Cpl va Cp2
Cpt Cpl, Cp2: IR, SR, AR, HR, TC, LR, #.
Cp2 Khi so sanh vé6i PV ciia Timer/Counter gia tri 1a s6 BCD.

Bit Cpl1<Cp2|Cp1=Cp2|Cpi=Cp2
GR 25505 OFF OFF O
EQ 25506 OFF ON OFF
LE 25507 ON OFF OFF

Két qua so sanh phai dat lién sau 1énh CMP dé bao dam gié trj vi trong chuong trinh ¢6 thé c6
nhiéu 1énh so sanh.

Vi du: So sanh néu #1000<(DM0000)<#2000 thi 10000 ON

LD 00000 AND 20000
CMP DMO0000 #1000 CMP DMO0000 #2000
AND 25505 AND 25507
OouT 20000 OuUT 10000

LD 00000
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4.8.2. So sanh khoang.
So sanh s6 CD véi khdi 32 6 nhd bét du tir CB, két qua chira trong R.

=1 BCMP{&E) CB<CD<CB+1: Bit 0 cia R ON.
Ch CB+1<CD<CB+i+1: Bit I cia R ON.
CB CB+30<CD<CN+31: Bit 15 ciia R ON.
R CD: IR, SR, DM, HR, TC, LR, AR, #; CB: IR, SR,DM, HR, TC, LR.

R: IR, SR, DM, HR, TC, LR, AR.
4.8.3. So sanh bang.
So sanh CD v6i 16 6 nhd bét dau tir TB, két qua so sanh chtra vao 16 bit
- Cua R. Vi du néu CD bang TB+i thi bit i cua R 1a ON.
L TB, R: IR, SR, DM, HR, TC, LR.
v CD: IR, SR, DM, HR, TC, LR, #.

— TCMPEs)

R

4.8.4. So sanh hai bang.

—1 MCMP({19)

=== So sanh hai bang TB1 va TB2 dai 16 bit tu.

== Néu hai tir thtr i bang nhau thi bit thtr i ciia R OFF.

R

4.9. Lénh ghi doi.
4.9.1. Doi trai.
Thanh ghi doi gdm mét loat tir nhé 16 bit bét dau ¢ St va

I ,

. SFT (10) cham dut ¢ E. Khi R ON fn()i bit cia thanh ghi ¢ trang thai OFF
—_— sT Khi R OFF thanh ghi chuan bi hoat dong.

R E Khi P tir OFF sang ON trang thai & dau vao I chira vao bit 0 cta St

. moi bit trude cua thanh ghi dugce doi vé bén tréi, bit cao nhit cua
E mét di. St, E: IR, SR, AR, HR, LR

Vi du: Chuong trinh phat hién va loai bo phé pham.
Cam bién 1: S& phat tin hiéu bao khi phat hién phé pham va dua vao thanh ghi (tin hiéu 1).

Cam bién 2: Phat mot xung mdi khi c6 mot san pham méi vao bing chuyén dung lamg xung
nhip cho thanh ghi (tin hiéu P).

~ Khi phé phm dén vi tri s 3 (4 xung ké tir khi cam bién 1 bao) s& dwoc ddy vao thung chira phé
pham boi van tt MV.
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LD 00001
ki€m tra chit ﬂ LD 00002
Iugng LD 25314

&FT HROD HR0OD
1 2 3 L LD HFRQO04
ouT 10000

R O

d ]

Cdm bién 2

4.9.2. Doi thuan nghich.

= SFTR{84)

H

St

E

4.9.3. Doi digit sang trai.

=1 SLDT4)

St

E

MW AN \l"*
[P
Cam
biin 3

hédm
& Phé phdm Tét

Gihi ddi hudn nohich, chifiu ddi

quidinh bdi C L
C: IR, AR, LR,HA, DM

St E: IR, SR, AR, LR,HR, OM

Khi thue hign
I&ni, digit duge E .

difi sang trsi, FGEBNEHEL
0 dua vao digit
phdi nhdt cia 5t

4.9.4. Doi digit sang phai.

—  sLDT

St

E

4.9.5. Doi tir.

=1 WSFT(16)

St

E

4.9.6. Quay trii.

Khi thue hign
I, digit duge E oee 2
del sang phdl BlF]c(s ol7 el
0 dua vao digit
trai nhSteda E

] RET

C¥i m &t tlrsang
trai, D000 dus vao
5t

Bit

=1 ROL{ZT)

Bit

cY 1§ ¥
Lot frfofofrjrjrjojojojrjt]o]1]
Wl [ ]
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4.9.7. Quay phai.

= ROR{2H)

W

4.10. Chirc ning ngit (CQM]1).

Bit
CY 15

Bit

@Iﬂﬂhlul

(]
ijoJofol1[1]1]o]elol1]
]

. Chtre nang ngit cho phép PCL nhay dén chuong trinh phuc vu ngit khi ¢6 yéu cdu ma khong
can phai thuong xuyén doc trang thai dau vao.

C6 ba loai ngit:
- Ngit dau vao.
- Ngit thoi gian.

- Ngét b6 dém van tde cao.

Ngiit ddu vao: C6 4 dau vao ngit theo wu tién sau:

e Ngit vao 0: (IR00000) >ngit vao 1 (IR00001) > ngit vao 2 (IRO0002)> ngit vao 3 (IR00003).

Céc ngit ndy goi cac ham con theo thir ty SBN 000 + SBN 003. Mudn sir dung ngét dau vao

phai dat ndi dung DM 6628.

15

DMEE28

Mgt vao 3

Mgt vag 0

MNgdtvae 2 Ngitvéao 1

Vi du: Mudn ding dau vao IR00000, IR0O0001 lam dau vao ngat thi dit (DM6628)=0011.
Ngit c6 thé che hay khong che véi 1énh INT (89).

Lénh nay c6 dang téng quat.

INT

000
o

0: ngd vao thudng

1: ng8 vao ngdt

CC: mi didu khidn 000, 001, 002, 003, 100, 200

cc D: dif ligu difu khin IR, SR, AR, DM, HR, TC, LR, TR, #

Muén che ngit hay khong che dimg CC = 000 va D c6 dang sau:

3 2 1

bit 0

Mgt 3 | | | 1
Mgét 2

Khi bi che, tac dong cua dau vao
ngit duoc ghi lai nhung khéng thuc hién,
khi x6a che s& 1ap tc nhay dén chuong
trinh con phuc vu ngét, trr khi né duoc
x0a ngit boi CC = 001 va bit twong tng
cuiaDlal.

Mgt o
Mot 1

INT
100
000
00

0 khéng che ngit, 1: che

Che moi
ngat

INT
200
(E 18]
o0a

Khiing che
m ol night

Doc trang thai che hay khong che véi CC = 002, bit twong tng trong D s& ON néu bi che.
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C6 thé dat dau vao ngit & ché do dém, nghia la ngat chi xay ra sau khi c6 mot s6 lugng xung &
dau vao ngat. SO lugng xung dat trudc & cac dia chi sau:

Mgét 0 SR 244 Mgit 2 8B 248
Mgit 1 SR 245 Mgt 3 SR 247

Néu ndi dung cac 6 nh¢ trén 1 0 thi & ché do ngat thuong, ndi dung 6 nhé phai tir 0001 dén
FFFF @€ ¢ che d6 ngat dém. Tan so xung dém toi da 1 KHz.

Sau khi dit gia tri cho cac 6 nh¢ trén dung 1énh INT dé cho phép ngit dém hoat dong.

Néu bit twong ung trong D 13 0 thi hoat dong & ché o dém va cho phép ngit,
néu 1a 1 thi khong tac dong. Khi c6 mot tin hiéu ngat vao bd dém sé€ tang 1én 1 va

<1y . oae Y A 4 INT
khi bang tri dat thi gy ra ngat. 003
Bo6 dém sir dung cac 6 nhd sau: DUD{:'

Mgdt 0 SR 248 Mgdt 2 SR 250

Mgdt 1 SR 248 Mgat 3 SH 251

Noi dung 6 nhé 13 ndi dung bé dém trir di 1.
Vi du: Ding ngét 0 ché d6 ngét diu vao va ngit 1 ché do ngit dém. Bat DM 6628:0011
Lap trinh cho PLC nhu sau:

z
5

25ME5 T

] MO¥ A
H00A

245

TN LE

OINT
— oo
000
#0003 A=

_— @INT
001

g

@ INT

000
#0000

Bo dém van téc cao (HSC High Speed Counter) dugc dung dé dém sb xung tir encoder ra S(f)
theo ché do ngat. PLC c¢6 thé c¢6 nhieu HSC, HSCO dugc lap san trén PLC. Dung bo mach mo rong de
thém HSC.

RET

E1&m tng gidm
A 'R
Tl g B g N oy B o
| [Cfewia s roce B : i : ] : i : i
— T4 (Encod e s &) e ' I
i i i [} i i i i i i
8 B g M {Encodor pltma ) ' FLESETETE I LT P 1012
\:'-IIW:'—lgﬁ Z TG (Eacid el plhass T Bl e
tiing gimm
) Ei#m tang
12-¥ I pweai sapply ] - - ) . IRO0A04
uJ e e I I
i 1 -
1
! 8 2 ‘ g
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. St dung HSCO ¢ ch‘é d6 dém tang hay dém giam, khi dung dém ting giam tan s6 xung dém 4
lan so vo1 xung thyc t€, diéu nay tang do phan giai cua encoder, xung A, B va Z cua encoder dua vao
cac dau IR 00004 + IR 00006. Tan so xung vao khi dém tang gidm 1a 2.5Khz va 5 Khz khi dém tang.

| SH 231 | SA 230 |
Dém tdng gidm Dém tdng
F 0032768 + 00032767 00000000 + 00085535

(- 32787)

HSCO dugc khoi dong bang cach dat ciu hinh:

DMEE42
15 bit O
0: x6a bang xung Z | I 0: B&m tang gidm
va phén mém 4 B8m ting

1: x6a bang phin mém

Mubn x6a bd dém ding mot trong hai phuwong phap:
- X6a phan mém: cho SR 25200 ON.

_ - Xoa bing phin mém va xung Z: khi xung Z ON va SR 25200 ON, HSCO duoc x6a khi cip
nguon hay khi bat dau hoat dong.

Muén doc ndi dung PV cua bd dém, ta doc noi dung hai 6 nhd SR 231, SR 230 hodc dung I¢nh
PRV 000 000 P1, ndi dung SR231 va SR230 s& chira vao P1+1 va P1.

Goi chuong trinh phuc vu ngit bang 1énh so sanh bang CTBL 000 C TB.

C= 000 so sdnh HSCO vdi cde gid rf BCD & digit ghi trong bdng TB, néu bing thi goi
mét trong cdc chudng trinh con (Wi da 16 gid tri) &8 0 d&n 255

C= 001 8o sdnh HSCO vdi 18 da B khodng, mdi khodng eé gidi han dudi va trén

TE: dia ehl d4u clia bdng

TB 88 gid tri TB Gidi han dudi =8 1, 4 digit thdp

TE+1 | Gla 1r 50 sdnh 58 1, 4 digit thdp TB+2 | Gidi han dudi =8 1, 4 digit cao
TEB+3 | Gidi han trén &8 1, 4 digit thdp

TB+2 | Gla tr] 50 =dnh &8 1, 4 digit can

TB+4 | Gidi han trén s 1, 4 digit cao

TB+3 | 848 chudng trinh con

TB+5 | S8 chudng trinh con

TB+4 | Tudng ty cho gid tr| 8 2

TB+6 | Tuong by cho tdm =8 2

Vi du: So sanh HSCO véi 1000 va 2000, goi cac chuong trinh con 101 va 102.

Ta dat ndi dung cac 6 nhd. DMBB42: 0114 DMO003: 0104
DMODO0: 0002 DMO004: 2000
DMO0O1: 1000 DMODOS: 0000
DMODO2: 0000 DMODOB: 0102
LD 25315

Va viét chuong trinh CTEL 00D 000 DMO0D0
SBN 104
RET
SBN 102
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Ngiit thoi gian: Co 3 ngat thoi gian 0, 1 va 2 duge diéu khién nho 1énh STIM véi hai ché do
hoat dong:

- Ngét don 6n: Goi chuong trinh con mét thoi gian sau khi STIM hoat dong.
- Ngit chu ky: Goi chwong trinh con theo chu ky cach nhau mét khoang thoi gian.

Lénh STIM (69) c¢6 dang sau: STIM C1 C2 C3: T diéu khién C1 dung dé chon ché d¢ khoi
dong, nging va doc gia tri cuia Timer.

Chife ndng Timar Cq

Khdi déng ché db don 8n ago
at
002
i)
004
Qs
a10
011
e
ae
007
ate

(=3

Khdi déng ché db chu ky

MNalng timar

Boc ti PV cla timer

[ e L=l [ L B Fe ) 8 ) B [ LV R

Ché d9 don 6n: CI dat nhu trén, C2+1 chira don vi thoi gian tir 0005 dén 0320 (0.5ms dén
32ms) va C2 chira so 1an d€m cia don vi thoi gian.

Nhu vy khoang thoi gian tir lac STIM thue hién dén khi goi chuong trinh con ngit la:
(C2)*(C2+1)*0.1ms = 0.5ms dén 319.968 ms.

Néu C2 12 hang s thi thoi gian timer 13 s6 d6 x 1ms.

C3: Tir 0000 dén 0255 1a s6 chuong trinh con phuc vu.

Ché @ chhu ky: C2; C2+1; C3: Nhu ché d don 6n.

Ché d9 ngirng: C2 = 000; C3 = 000.

Khi chuong trinh con dugc goi, timer tu reset va hoat dong trd lai.
Ché d9 doc thoi gian hién tai ciia timer:

C2: Chi s 1an bo dém don vi

e . ~ o 25315 MO
thoi gian da gidm. ! S B dém don vi thel gian 14 100
C2+1: Chtra khoang thoi gian i
trong don vi thoi gian.
MG"‘" N ar N i
C3: Chtra dla chi 6 nhé nhé.n Bi:ggl Ba1 dan vi thai gian 14 10ms
thong sb thoi gian da tréi qua tur lan :
glam truoc. I m——
Thoi gian tdng cong la: AT N Dnl:rl.:um-u Mgét 1 khéi ddng khi 00008 0N
[(C2)*(C2+1)+C3]*0.1ms. #0023
Ngit ‘timer2 }(héng dung Akhi Lo pp—
HSCO da dung. Ngat timer 0 khong A A PA——
dung khi sir dung SPED phat xung. EEE
Vi du: Dung ngit thoi gian 1 )
- R \ /. . [T i 23 i kil
theo kiéu chu ky ctr 1s goi chuong 58N 023 I B B

trinh con s6 23 mot lan. o

RET
| E
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72ms.

Trang 88

4.11. X ly Analog.

C6 cac module AD DA va cac 1énh danh riéng cho viéc diéu khién.

Khéi nhip analog 12 bit CQM1 - AD041.

Module nay c6 4 dau vao dién ap hay dong dién chiém 4 6 nhd, c6 dia chi n dén n +3, n tuy
thudc vi tri gan module va loai PLC.

Dién ap vao toi da + 15V.

Dong vao toi da £ 30mA.

Chon ché d6 nho DIP Switch.
Thoi gian chuyén doi 2.5ms/kénh.
Do chinh xac 1%.

Khi chon tim £10V trong 6 nhé s& chira s F830 + 07DOH (-2000 + +2000)
0V ++10V: Tam d6i 0030 + OFDOH (0048 + 4048).
1V + 5V hay 4mA + 20mA s ddi 1a 0030 = OFDO.

Téng trd nhan ap 1IMQ max, dong 250

Truong hop dit & ché d6 trung binh sé& 14y 8 tri s6 d6i rdi 1ay trung binh, chu ky iy trung binh ~

Truong hop dat tm doi 1V = 5V (4mA + 20mA) khi tin hi¢u vao < 0.95V (hay dong nho hon
4mA) s€ bao dut day ¢ bit 12 ciia moi 6 nhd. Khi c6 10i thi bdo bang bit 13 cua tir nhd dau.

Cd bao I8i

n+1

n+2

n+3

Khdi xuit analog CQM1 — DA021.

—— Cd bao dut day

Module ¢6 hai du ra ap va hai dau ra dong vi sai, thoi gian d6i 0.5ms/2 diém. Doi 11 bit ra dién
ap hay dong, moi dau ra chiém mot 6 nhé.

0000 + O7FF > ov =10V
F800 + O7FF -> -10V =+ 10V

OmA +20mA

Cac Iénh lién quan dén tin hi¢u analog va diéu khién qua trinh:

T 18 SCL (88)
Tim vdi da: MAX (-}
Tim 18 thifu: MIN (=}
Tri trung binh AVG (=)
Ldy wdng SUM (-}

Bidu khifn gia e ACL

Tao ham: APR (-}
Difu khifn PID: PID
Tao xung: PULS
Tao xung SPED

Tap xung 1dn &8 thay dfi PLS2
Tapo xung bé réng thay ddi PWM

Ty 1& SCL: Pbi s nhi phan 4 bit digit sang sé BCD 4 digit véi ty 1é khac.



BCD 4 v

Gido trinh Po lwong va diéu khién mdy tinh

Toa di ¥ thir nhat A,
Toa dé X thir nhat A,
Tpa dé ¥ thi hai B,
Toa dé X thy hai By,

R=By -

X
Hex
(By —Aya{Bx g
L(By —Ay)

8 gid tr hex trong S
sang BCD treng H thee
guan hé xac dinh bdi:
Py Pyt1}
wa: (P.+2, P,+3)

.:I 1

Vi du: Déi s6 hex doc tir khdi analog in dia chi 002 tim 0030 + OFDOH sang 0000 + 0100BCD.

ScL DM 0100 0aao BCD
0oz
D 0101 0030 Hax
D0 00
Dn 0102 0100 BCD
DMO000
DM 0103 OFDO Hax

Tao ham APR (Arithmetic Process).

Al

owo®

C = £ 0000 tinh SIM(8), 8 chita trong S dang BCD ddn vi 0,1 db, két
qui duge chifa vao D

C = = 0001 tinh COS(#).
(8) : 0 dén 500

Néu C 1a dia chi, ARP tinh ham ndi suy f(x), f chita trong dia chi bat dau tir C, x chira trong S.
Ham f(x) la ham tuyén tinh ting doan va bicu thi bang do thi, ghi trong bang tir C+1 dén C+2m+2, C
xac dinh s0 doan, dang dir li¢u vao va ra. BCD hay BIN.

0: BCD 86 dim -1
| Dﬂngmnnm m-1
15 | 14 | 13 |khdngding |7 0
i [l

I_ 1: f{x) = HX,,-S)

0: f{x) = K(S})

S (2me2)
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Diéu khién PID.
Ham PID ding thong s6 dit trong C dén C+6 dé tinh OW dua theo IW va SV:

E:#D IW: tri do, nhi ph&n
o OW': tin hidu ra kh&i didu khign PID, nhi phan
oW C: dia chi ddu bing théng &8

C: Tri dat SV, nhi phan.

C+1: Dai ty 18 P 1 + 9999 {ing v&i dai ty 1¢ 0.1% ...999.98.
C+2: Hé s6 tich phan BCD Ty = Ty,

C+3: Hé s6 vi phan BCD Tpk = Tpy,.

C-+4: Chu ky ldy méu v tir 00.01s dén 99.99s.

C+5: Bit 4 + Bit 15 thong sb loc thuong chon 1a 0.65 (000 BCD), bit 0 +3: 0 — PID nguoc, 1 —
PID thuan.

C+6: Bit 0+ 3: SO bit ciia bién ra, gid tri 0 ... 8 tmg v6i s6 bit 8 ... 16 bit; bit 4 = 7: don vi thoi
gian cua thoi gian lay mau, 0: don vi 100ms, 1: don vi 10ms; Bit 8 ~ 11: tam IW (nhu OW).

Céc 6 nh¢ tir C + 7 dén C+32 phai dé tréng.

Vi du: Biéu khién nhiét d6 dung dién tro d6t va quat thdi.

FLC
—g - KB Analog
Quat gigh | Input
l l IR 001
3] 9
Cugt BK Analog
LA Output
IR 100 T
KB CONG
SUAT
IR 101
Théing s& dif u khidn Id Thing s i u khifn quat Thing s dfi BIN-BCD
HFOD DMOODD (tri dg HF4d DA0000 DMOD00 oooo
HRO1 0020 (P) HFR44 0060 DMO101 0000
HRO2 0200 (T) HF42 0150 CA01 02 0200
HRO2 0100 (Te) HF43 Qooa (R e QFFF
HRO4 0001 (T=) HFE44 0oo4
HROS oono HFR45 Qoo+
HRE 0404 (Tdm) HFR46 0404
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00000
T oMoV PID
L4
#0F00 001
DMDO00 HR
110
amMmov
DMO000 PID
HROO 00
HR40
111
aOMOV
DMO000
HR40 SCL
001
DMO100
DMO200

Phat xung.

bé1 khi céq phat xung tan sd cao hay xung diéu rong ra ngoai vi dé diéu khién dong co budce
hay diéu khién ki€u diéu rong xung. Dung khoi transistor ta c6 thé phat xung ¢ mét trong cac dia chi
IR 100 dén IR 115. Ghi vao 6 nhé DM6615 tir 00xx, xx tir 00 dén 15 tuy theo muon dung dia chi IR
nao.

Dung 1énh PULS 000 000 P1 dé 4n dinh s6 xung s& phat, 1a ni dung 6 nh¢ P1+1, P1 tir
00000001 dén 16777215.

Lénh SPED D M F qui dinh cach phat xung, D = 000..150 chon dau ra 00...15 cua tir da qui
dinh trong DM6615, M=000 1 mode phat s6 lugng xung do 1énh PULS qui dinh, M=001 mode lién
tuc phat xung lién tuc, F 13 tAn s xung tir 0002...0100 nhan vé&i 10Hz. Khi dang phat xung mudn doi
tan s6 ta thuc hién 1énh SPED véi F thay d6i, néu D = 000 thi ngimg phat xung.

4.12. Truyén thong.
C6 thé ghép ndi PLC voi nhau va may tinh v6i nhidu PLC théng qua cac két ndi sau:
- Kétndi 1 - 1 cho phép ndi hai PLC qua cap nbi RS-232.

- Host link ndi mot may tinh véi mot PLC qua cap RS-232 hay mot may tinh va nhiéu PLC qua
cap 485.

- Controler link: N&i nhiéu PLC véi nhau qua hai day (v6i module mang).
- Ethernet: N&i nhiéu may tinh va nhidu PLC (véi module mang) ...

Ngoai ra cac module xudt nhap c6 thé ndi dén PLC tir xa bang cach dung hai diy theo mang
Combo Bus S, Combo Bus D.

’ 4.1221. IA(‘et’pm 1-1: Phugng phip truyén
Hai PLC keét noi vo6i nhau theo 0: host link I -
ché d6 chu - to, dat cau hinh 1: R5-232C | \_‘L 00: Truydin théng ehuln (9800, E, 7,2)
qua 6 nhd DM 6645 g :::ﬂ H gﬁ Diing vOng nhé LA 01: Tiy thae DMBE48
Q: LADD+LRB3
1: LROO+LR31
2: LRD0+LR15
Chil To
Viing chid Ving ch cha T¢
......................... LAOO+LASY LAS2+LAEQ
VI LROO+LR1E LRA1B+LAAA
Yiing 14 Viing 14
LROO+LROT LROB+LR1E
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Vi du: Két ndi 2 PLC ding viing nhé LR0OO dén LR15.
bat DM6645:  Chu 3200

To 2200
FG 1 1 F&
= __“:—::-—c"_i:: L=
RD 3 3 Gis)
RS | 4 4 RS
cs| s :I |: 5 cs
a a8
7 7
a a
sG5| 9 3 56
8o 46 ddu ndi davy cdp 1 - 1
25313 Mo
—} 001
Chi ) LADO B & nhd 001 vao LROO o truyén o PLS td,
Moy Xudt LROE tl PLC t¢ ra 100 (hdi dung 001 cda PLC
Li":]ﬁ'f triyEn dm 100 PLC chil).
2 MOV
T8 _‘5|313 001 Bus & nhd 001 vdo LROE df truydn di FLGC chil,
LAOE
MOV
LA
100 001 eda PLC ehd truyfn d&n 100 cda P LG 16,
4.12.2. Host link.

_ Dung dé ghép ndi may tinh voi PLC qua cap nbi RS-232. Néu mudn ghép mot may tinh voi
nhi¢u PLC ta phai dung bg chuyén doi RS-232 <> RS-485 cho phép ghép vai toi da 32 PLC.

My tinh PLC
COM RS232

So do noi day nhu sau:

PLC My tinh
1 1 B
2 2 k]
3 [ [ 3 | 2
4 4 20
5 ] 5 7
& ] L]
7 f 4

o |
o
N
ha

Schan 25 chan
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PLC |AS232 M RS422/485 [ _ARSz32| May
#1 | M| || tink
PLC M
w2 .|
PLC I
#az LI

Thong qua host link c6 thé ding may tinh dé 1ap trinh cho PLC hay doc ghi bd nhé ciia PLC, tir
PLC c6 thé truyén thong tin cho may tinh dung lénh TXD.

Dit cau hinh ding DM 6645 véi ciu hinh chuén 13 0000.
Néu dung RS-422/485 thi mdi PLC duogc danh s6 nit tir 0000 dén 0031 trong DM6648.
May tinh truyén tin dén PLC theo dang sau:

& Mai dung o |-l

S6nut  Ma lénh Ma kiém tra FCS
00+ 31
MOt kho truyén dai toi da 131 ky tu, néu dai hon 131 thi tich ra nhiéu kho, mdi kho két thuc
bang J (CHRS(13)). Kho cudi két thuc bang * J .

FCS (Frame Check Sequence) la két qua phép EXCLUSIVE OR cac byte truyén tur dau dén
trude FCS va doi thanh hai ky tuw ASCIL. Khi nhan thong tin, may tinh hay PLC tinh FCS 161 so sanh
vo1 FCS da nhan.

Vi dy: Truyén 1énh doc 6 nhé 0100 & PLC sb niit 10.

@1OF|RO1CIDGU'D14I=*-J

Tinh:
EXOR @ 01000000
| 001100061
0 00110000

FCS 01000001
4 1

Khi nhan duoc thong tin tir may tinh, PLC tuong tmg s& tra 10 theo khd sau:

@ Vin ban e |J

Sdnut Lénh End FCS
dadnhdn code
End code cho biét két qua giao tiép. Néu giao tiép dep thi End code 1a 00.

Béng diy du cac 1énh truyén tir may tinh dén PLC c6 thé tham khao thém trong tai liéu chi tiét
cua PLC OMRON.

PLC CQMI ciing c6 thé chi dong truyén thong tin cho méy tinh dung 1énh TXD.
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=~ TED4s)

&: dja chl ddu khéi IR, SR, AR, DM, HR, TS, LR
M: s byte #0000 +« #0061 IR, SR, AR, DM, HR, TG, LR
Gt i u khi€h

TXD d6i cac byte nhi phéan tur S dén S+N/2-1 ra ma ASCII, mdi byte nhi phan doi thanh hai
byte ASCII va truyén theo chuan qui dinh boi C. N6i dung cia C thay dbi tuy theo cach thurc truyén va
cong nbi tlep, truong hop don gian nhit 1a C = #0000, byte cao nhit cia S duoc truyen dau tién. Khi
mudn truyén phai klem tra bit AR0805 (co bao truyén xong) 1a ON méi duoc truyén. Khi 1énh TXD
duoc thuc hién s€ truyen theo dang sau:

@ Elx Vin bén .|

S nit  MAa lnh FCS

Vi du: Truyén 10 byte chira trong DM0000 dén DM0004 theo chuan Host link dung 1énh TXD
DMO0000 #0000 #0010 dit liéu truyén di (ASCII) 1a @00EX1234123412341234123459%cr, gia st céc
0 nho chira s6 1234. May tinh phai c6 chuong trinh nhén dir ligu.

Dung TXD cho phép may tinh khong can thuong xuyén doc thong tin trt PLC ma PLC s€ tu
d6ng truyén khi c6 nhu ciu. Néu may tinh mudn tra 10i thi truyén theo giao thirc Host link nhu da trinh
bay o trén.

4.12.3. Truyén théng ty do.

Dit 6 nhd DM6645 1a 1000, dung 1énh TXD dé truyén va RXD dé thu. Giao thirc truyén do
ngudi ding qui dinh boi hai 6 nhé DM6648 va DM6649.

CAGE48
o|o
0: khéng ding End code
1:ding End code 0: khiéng ding Start code
2: End code |3 CRLF 1: ding start code
DRAGE4D

L —

End code: 00_FF Start code: 00..FF
58 byte nhan: 00._FF
[ 0 &n 268 byte)

Lénh TXD giéng nhu trong phan Host link nhung N ¢6 thé dén 0256, dit liéu truyén di duoc
keém thém Start code, End code hay khong tuy theo DM6848.

May tinh truyén dir li¢u xudng PLC phai theo giao thirc dinh boi PLC. Khi PLC nhan dit liéu
xong, c& thu AR0806 ON, tac dong dén 1énh RXD, céac byte ASCII duge chuyén thanh s6 nhi phan
0..F, thong tin v€ nhan dir liéu chira trong cac 6 nhé sau:
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AR QBOO . AR OBO3 Mi sy cf cdng R8-232C BCD) 0: Thu binh thuding,1: Sai parity,
2: Sai Frame, 3: Tran

AR 0BOD4 Sai truydn thdng

AROBOS Truyén xong

AROS05 Thu xong

AR 0BOT7 Cd tran, di lidgu mat vl khdng doc kip

AR 0% 84 byte di nhan (BCD)

Vi du: Truyén 10 byte trong bang ké tir 6 nhd DMO0100 va nhan dit lidu cit vao bang ké tir
DMO0200. bat DM6645 = 1000, DM6648 = 2000, khong Start code, End code 18 CRLF
00100

00101 ARG805
e
D 0100
#0000
#0010
.iHD:lDE
- | @RXD(4T)
DM D200
#0000
ARDE

Cho bit SR25209 ON dé reser cong RS232.

Toan bo kién thirc co ban Vqé PLC OMRON da duoc trinh bay trong chuong 4. Dé c6 thé nghién
ctru chuyén sau hon doc gia c6 thé tham khao thém cac tai li€u chinh thong cia PLC OMRON.

V6i luong kién thirc da trinh bay & trén cling du dé ban doc c6 thé sir dung co ban b fiiéu khién
1ap trinh dugc PLC OMRON ¢ trinh d6 cao dang danh cho sinh vién cac truong dao tao nghé.

Trang 95



	‎H:\Trung cap nghe Chau Doc\1.Nam hoc-(2019-2020)\3.SuaChuaMayTinh\Thamkhao\Ky thuat do luong va dieu khien may tinh\ky_thuat_do_luong_va_dieu_khien_may_tinh_p1.pdf‎
	‎H:\Trung cap nghe Chau Doc\1.Nam hoc-(2019-2020)\3.SuaChuaMayTinh\Thamkhao\Ky thuat do luong va dieu khien may tinh\ky_thuat_do_luong_va_dieu_khien_may_tinh_p2.pdf‎



