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9.13 PLC SIEMENS S7-200

PLC S7-200 la m6t ho gom nhiéu loai CPU nhu CPU-212, 214,
215, 216, 224, 226. Cac ho nay khac nhau & dung lugng nhd,
module 1/O, tap lénh, s& céng giao tiép.., tuy nhién vé dai thé |a
giéng nhau. PLC dudc lap trinh thong qua c6ng COM may tinh
dung chu&n RS485 véi phan mém lap trinh Step 7 Microwin ver
2.0 hay 3.x, 4.x theo ki€u k&t ndi PPI (point to point interface), néu
cé cap giao ti€p MPI (multi point interface) c6 thé ghép ndi mot PC
vGi nhiéu PLC. Micro PLC Siemens ngoai ho S7-200 con ¢6 ho S7-
1200 l4p trinh bang phan mém Simatic Step7 Basic V10.5

Chuong trinh PLC S7-200 dudgc thiét ké dudi dang chuadng
trinh chinh (Main, OB), chudng trinh con (SBR), chudng trinh ngat
(INT), vung nhé dii liéu (Data block), khéi hé théng (System Block)
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=G Projct[CPU 222 REL = = [ -~ 1+ - - z N FERNC B B
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43} INT_D{INTO) TE
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[-(@) Clack
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S7-200 két ndi theo khdi gom khdi CPU va cac khéi mé réng,
kh&i CPU c6 céac ngd vao ra s6 va céng truyén théng RS485,
céng k&t n6i mang. S6 lugng ngd vao ra sé tuy loai CPU. Bé nhd
gébm ba loai ROM, EEPROM va RAM va chia lam nhiéu vang: I, Q,
Al, AQ, M, L, SM, T, C, V, HC, AC. Céc 6 nhd c6 thé truy cap theo
bit, byte (B), ti (W), ti kép (DW). ROM chia hé diéu hanh PLC,
EEPROM la bd nhég thudng truc, chia chuong trinh, khéi di liéu,
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khoi hé théng, vung nhé V, ndi dung hién tai Timer TONR, ndi
dung hién tai Counter, 6 nhé M néu cai dat ciu hinh luu giii, RAM
la vung nhé lam viéc mét phan dudgc luu trii nhd pin va siéu tu. Khi
cédp nguén cho PLC néi dung trong EEPROM chuyén sang RAM

dé chay chuang trinh.

Sau day la bang tom tat vé cac vung nhd:

Bang 9.3
Miéu ta CPU221 CPU222 CPU224/226
Chuadng trinh ngudi dung 2KW 2KW 4KW
D@ liéu ngudi dung (Data block) 1KW 1KW 2560W
S6 module mé& rong 0 2 7
Ngé vao sé | (t6i da) 10.0..10.5 10.0..115.7 10.0..115.7
Ngé vao sé | (tich hgp trén module |6 8 14
CPU) 10.0..10.5 10.0..10.7 10.0..10.7,
11.0..11.5
Ng6 ra s6 Q (18 da) Q0.0..Q0.3 Q0.0..Q15.7 Q0.0..Q15.7
Ngb ra s6 Q (tich hgp trén module |4 6 10
(CPL) Q0.0..Q0.3 Q0.0..Q0.5 Q0.0..Q0.7,
Q1.0..1.1
Ngd vao analog AIWO0..AIW30 AIWO0..AIW30 AIWO0..AIW30
Ngd ra analog AQWO0..AQW30 | AQWO0..AQW30 [AQWO0..AQW30
Vung nhé thay déi V, c6 thé giti dii | VB0..VB2047 VBO0..VB2047 VBO0..VB5519
liéu khi mat nguén (retentive)
Vung nhé trong M, cé thé git di liéu | MBO..MB31 MBO0..MB31 MBO0..MB31
khi m&t nguén tuy cai dat
Vung nhé dac biét SM SMBO0..SMB179 | SMB0..SMB299 | SMB0..SMB549
Timer, c6 thé gili di liéu khi mat T0..T255 T0..T255 T0..T255
nguén
Counter, c6 thé giti dii liéu khi m&at | C0..C255 C0..C255 C0..C255
nguén
Pé&m van tdc cao HCO0..HC3 HCO0..HC3 HCO0..HC5
Thanh ghi tich Iy ACC ACO0..AC3
Vung nhé cuc bd L LBO0..LB59
Vong PID 8 vong

e Vung nhd Al, Ql: chi truy céap theo tif (16 bit): AIWO, AQW10 dung cho céac

ngd vao/ra analog

e« Vung nhé V, |, Q, M, SM: cé thé truy cap theo bit, byte, tif hay ti kép: 10.1,

QB2, VW150..
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T, C: truy cap theo bit hay tu: T1, C15 la trang thai hay tu Ia néi dung 16 bit.
AC: truy cép theo byte, tu hay tu kép .

HC: truy cép theo tu kép.

Vung nhé M, V, T, C cé thé luu lai khi mat dién.

Mét tir vi dy VWO gém hai byte: VB100 (Byte cao) va VB101(Byte thap)

Mot ti kép VD101 gém hai ti: VW101 (T cao)va VW103, bén byte VB100
(Byte cao), VB101, VB102, VB103 .

Dia chi gian ti€p dung 6 nhg 32 bit (VD, AC1,AC2, AC3, LD) lam con trd, gia
sti AC1 la con trd, Iénh MOVD &VBO, AC1 dua dia chi 6 nhé VBO vao ACH1,
Iénh MOVW *AC1, MW 10 dua ndi dung 6 nhé VWO sang 6 nhé MW10

S6 : s6 nguyén khéong ddu 8 bit (BYTE), 00..FF, 16 bit (WORD),
0000..FFFF, 32 bit (DWORD) . 00000000..FFFFFFFF, s6 c6 ddu ma phu
hai INT, DINT (s6 am 80..7F, 6000..7FFF, 80000000..7FFFFFFF), s6 thuc
32 bit REAL

Héng s6 thap phan 192, sé thyc +1.52E-2, 0.015, nhj phan 2#11000000,
Hex 16#CO0, ky ty ASCIl ‘AT’, chubi ky ty “AT”, chd y 1a chudi va h&ng déu
biéu thi ky ty dang ma ASCIl nhung 6 nhé ddu tién cla chudi la s6 ky tu
trong chubi.

Cac bit ving SM can luu y

SM 0.0 Luén luén ON

SM 0.1 ON & chu ky quét dau

SM 0.2 ON khi d liéu cén luu tri 8 RAM bi mé&t (1 chu ky)

SM 0.3 ON khi RUN

SM 0.4 Xung nhip chu ky 1 phut

SM 0.5 Xung nhip chu ky 1 sec

SM 0.6 Xung nhip ¢6 chu ky b&ng hai ldn chu ky quét

SM 0.7 Phé&n anh vi tri MODE SWITCH cla PLC, OFF:TERM, ON :RUN
SM 1.0 ON khi k&t qua tinh 1a Zero

SM 141 ON khi bj tran

SM 1.2 ON khi k€t qué &m

SM 1.3 ON khi chia cho zero

SM 1.4 ON khi bang bi tran (xem I&nh bang)

SM 1.5 ON khi bang bi tréng (xem I&énh bang)

SM 1.6 ON khi Iénh BCD-I khéng thuc hién dugc

SM 1.7 ON_khi Iénh ATH khéng thuc hién dudc

SMB2 Chta ky tu nhan ti Port 0/1 & ché& d6 truyén théng freeport
SM3.1 ON khi sai parity Port 0/1

SMB28 Thay d8i tuy theo vi tri bién tr§ analog 1

SMB29 Thay d&i tuy theo vi tri bi€n trd analog 2
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Dé mo rong kha niang ta ghép thém cac module mé rong, téi da
7 module cho CPU 224/226

Output Power
terminals Supply
Mode selector switch
STOP, TERM, RUN
Port for expansion
modules (not with
CPU 221)
Analog
potentiometer
Programming Input Qutput for sensors
interface port (PPI) Terminals DC 24 V /180 mA

Connector

Connection slot

THONG SO CAC MODULE
a/ MODULE CPU
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CPU224 CPU224XP CPU226
Cép nguén 24VDC hay 120 dén 240VAC
Vao/ra s6 14 vao 24VDC. 10 ra 24 vao 24VDC. 16
24VDC hay relay ra 24VDC hay

relay

S6 lugng t6i da 128 vao, 128 ra

Vao/ra analog Khéng cé 2vao, 1ra Khéng cé

S6 lugng T6i da 32 vao, 32 ra

S6 module mé& 7

rong toi da

Bd dém tan sé 6

cao

Phat xung tan 2

sb cao

Thuc hién I1énh 0.22 psec

boolean

RTC Co

Cartridge Thé nhé va pin

Port 1 RS485 2 RS485

Chuong trinh 8KB 12KB 16KB

ngudi dung

Data 8KB 10KB 10KB

Backup (super | 100 gid

capacitor)

Pin 100 ngay
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IO LEDs

Access door:

/ Mode selector switch (RUN/STOP)

Analog adjustment potentiometer(s)
Expansion port (for most CPUs)

Status LEDs:
System Fault/Diagnostic

(SFIDIAG) ' \
RUN A
STOP f\ e
/""1//( \ T Terminal connector
\ (removable on CPU 224, CPU 224XP
and CPU 228)

Optional cartridge:

Memory Cartridge b ;
Real-time Clock
Battery |

Communications port Clip for installation on a standard (DIN) rail

2 VDC Input 24 VDC Input
Used as Sinking Inpuls Used as Sowrcing Inputs

24 VDC Dutput Relay Output

il - "

Li+)
NN 90000

e w0 1 2 ]
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CPU 224 DC/DC/DC

[SEST 214-1AD23-0XB0) vDC

100000] ;00000 3%

QEOOOOLOLRQOLOOOOE

M I+ 00 0.1 02 03 04 MM2405 06 07 1.0 1.1 e[ & M L+ oc]

M 0.0 01 0203 04 05 0607 2 10 1.1 12 1.3 1.4 15| [M L+ |

@@@@@@@@@@@@@@@@@@
[TTTTTTTT T TTTT]

LT[ b

CPU z24 ACDC/Relay
(6EST 214-1BD23-0XB0) 1200240 VAT Power

AL

L 00 01 02 03 e A 0405 06 e 3 o7 10 LD N L ag)

[ iM00 a1 0203 04 05 0B 0F 2 10 11 1.2 13 14 15][M Ls

11 L Vo L L 1 L 1 L L | L
[TTTTTTTTTTTTTT T

VL LT L] e

b/ Cc module ml] rﬂng

EM221 Digital Input

EM222 Digital Output
EM223 Digital Input/Output
EM231 Analog Input
EM232 Analog Output
EM235 Analog Input/Output
EM231 Thermocouple Input
EM231 RTD Input

EM277 Profibus- DP module
EM241 Modem module
EM253 Position module

CP 243-1 Ethernet module
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Internet module

ASI| module

Analogue

Temperature
Measurements

>
[=2]
2

o

c

L

(>

O

[

=
9
®
=
c
S
=
E
=}
(&}

Ta cai dat cdu hinh cho cac module analog thong qua
switch c&u hinh g&n trén module, chuyén ddi ADC c6 phan giai 12
bit con DAC c6 phéan giai 11 bit, do do céac bit thdp trong 6 nhé
AIW, AQW sé khoéng cé gia tri, gia tri analog don cuc di ti 0 dén
32000, ludng cuc di ti -32000 dén +32000

MSB LSB
15 14 0
AW XX | 0 ‘ Data value 12 Bits ol o
Unipolar data
MSB LSB
15 4 0
AN XX Data value 12 Bits 0|0

Bipolar data
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MSB LSB

15_14 4 3 0

AQWXX [0 ] Data value 11 Bits lololo] o]
Current output data format

MSB LSB

15 4 3 0

AQW XX | Data value 12 Bits lo/olo]o|

Voltage output data format

Table A-20 EM 231 Configuration Switch Table to Select Analog Input Range

Unipolar
SW1 SW2 SW3 Fufl-Scate Input Resolution
OFF ON Oto 10V 2.5 myv
ON Oto 5V 1.25 mV
ON OFF 0to 20 mA 5 A
Bipolar
swi sw2 swa Fufl-Scafe hnput Resolution
OFF OFF ON =5V 25mv
ON OFF =25V 1.25 mV

Table A-21  EM 235 Configuration Switch Table to Select Analog Range and Resolution

Unipolar
SWH SW2 sSwWa swa SW5 SWe Rr s Ty [EEmimies
ON OFF OFF ON OFF ON 010 50 mv 2.5 0V
OFF ON OFF ON OFF ON 0to 100 mV 250V
ON OFF OFF OFF ON ON Oto 500 mV/ 125 4V
OFF ON OFF OFF ON ON Oto 1V 250wV
ON OFF OFF OFF OFF ON Oto 5V 125 mv
ON OFF OFF OFF OFF ON 0to 20 mA 5 pA
OFF ON OFF OFF OFF ON Oto 10V 26 mv
Bipolar
SWi sw2 sw3 swa SWs SWe piLScaRlnpUE DesiBon
ON OFF OFF ON OFF OFF 325 mv 2.5 1V
OFF ON OFF ON OFF OFF +50 mV 250V
OFF OFF ON ON OFF OFF +£100 mV Y
ON OFF OFF OFF ON OFF +250 mV 125 4V
OFF ON OFF OFF ON OFF +500 mV 250wV
OFF OFF ON OFF ON OFF vV 500 uV/
ON OFF OFF OFF OFF OFF 25V 126 mv
OFF ON OFF OFF OFF OFF +5V 2.5mV

QFF QFF ON OFF CFF QFF +10V 5mv
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E:;:It:nalﬂq Input, EM 235 Analog Combination
(BEST 251-0HC22-0XA0) __ p‘:‘"ﬂ“n " ?s;‘ﬁ‘}m’;‘;_m o p%“'"L u
" e IR 5 e B
oo I=iss
NSNS NN NSNS NSNS NS N
[_RA &+ A- RH B+ B- RC C+ C- RO D+ D= | BA A+ A= BB B+ Be RC C+ C= RO O+ O=
250 Ohms {buli-in} 250 Ohms {built-in)
L s o s b 2w w o |lmidome] Cogueen |
(o 1 1 1 10 1 1% R QLR D
] T
24 = 2 =
WOC VDO
Power Power
EM 232 Analog Output,
2 Qutputs
(6ES7 232-0HB22-0XA0)
QOO
Cwo v w w1 v e |
2 102 11 1P 1 1 )
24 J:‘
WOGC
Power

Cac module Thermocouple va RTD do nhiét dé véGi phan
giai 0,1 d6, gia tri doc la nhiét d6 nhan véi 10, cac switch cau hinh
chon loai cdm bién, thang nhiét do..
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EM 231 Analog input Thermocouple, 4 inputs EM 231 Analog Input RTD, 2 Inputs
(BEST 231-TPD22-0XAD) (6EST 231-TPB22-0XAD)
AYAYAYA Y
= =)
= E:ZL_I! =
PRPPPR2RRPPD DA PRODB

At Ae at a= B+ B B b=y % % ¥

[A Ax Bt Bu G+ Cao D+ Doy = = = |

EM 231
e~ A
I
WL & i k] [Colee ]

PRQODAQ

9.14 CAC BUGC LAP TRINH
- Cép ngudn PLC

- N6i cap PLC va may tinh, dat switch trén cap vi tri
01001000 (9600, E, 8,1)

] | P
7 8

- Chay chuong trinh Microwin, tao Project va két néi vGi PLC:
kich chudt vao Communications hién clia s6 Communications, dia
chi may tinh la 0, dia chi PLC la 2, kich chu6t vao Double Click to
Refresh, chuong trinh sé& di tim PLC dang k&t n&i va hién thi loai
PLC, cac module md rong dang két noi; néu khong két néi dudgc,
vao Set PC/PG interface cai dat thong s6 truyén théng cho phu hop
vGi thong so trén cap.



BD PIEU KHIEN LOGIC LAP TRINH PUOC TS NGUYEN PUC THANH

- Cai dat c4u hinh cho PLC, vao System Blocks cai dit céng
truyén théng (dia chi PLC khi ndi mang, van téc truyén 9600
b/s,19200 b/s, 187,5 kb/s), vung nhé luu gili, password, loc ngd vao,
cai trang thai ngd ra s khi PLC chuyén sang Stop..C&u hinh nay
phai download xudng PLC mdi cé hiéu lyc .

- Lap trinh, compile réi download chudng trinh hay/va khéi hé
thdng, khoi di liéu xuéng PLC

- Chuyén PLC sang RUN va kiém tra hoat ddng: Debug-
Start Program Status

[=|STEP 7-Micro/WIN - Project1 - [SIMATIC LAD]

B File Edit view PLC Debug Tools Windows Help =] x|
IBREEEEEE T EGE
[ e | | O = - . .
58 Poiectt PC/PPI cabls(PPI) A
-(Z) What's New Local 1 Address: 0 =
[ CPU 224 REL 0201 Remate: 2 = A

- &H Pragram Block ) ta Refresh

1-(e2] Symbol Table RS TRE3

(] Status Chart <

g8 Data Block - ha

® System Block ¥ Save seftings with project

[+-MY Cross Reference =

=] Communications ~ Network Parameter

Communications
ﬁ St PG/PC Interface Interface: PL/PFI cabls(COM 3)
4} Communication Parts Protocal FPI

-] Wizards Mode: 11-hit

5 L Tooks Highest Station (HEA) 15
E-{] Instructions

i (3] Favorites ¥ Supports muttiple masters

Bit Logic

+ [~ Transmission Rat

Baud Rate: 9.6kbps
[~ Search all baud rates
* Set PGIPC Interface I QK Cancel
3] Integer Math

m Interrupt

Logical Operations
-
e == [\ MAIN ASER_D AINT_0 7 [l .|‘|

Ready [Metwork 1 [Row 1, Col t ms
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Set PG/PC Interface

Access Path | LLDOP |

Access Paint of the Application:
IMicroMIN - PC/PPI cablePFI)
[Standard Far Microla]M]

=

Interface Parameter Azzignment L zed:
|PCHF'PI cable[PPI]

Froperties... |

PC AdapterbPl)
PC AdapterPPI)
2 PC AdapterPROFIBUS)

Copy... |
EZPCPR cable(PF) = Delete |
.;T_.__.....__. | ’I—I

[&ssigning Parameters to an PC/PPI cable
for an PP Metwork)

A
i

i Interfaces

Add/Remaove:

Select... |

Ok |

Cancel | Help

System Block

Communication Ports

Communication Part settings allaw pou ta adjust the communication parameters that STEP 7-Micro AN will uze ta
communicate to a given PLC.

TS NGUYEN PUC THANH

13

=

[£H Systemn Black

-4} Communication Parts
-4 Retentive Ranges
-4} Password

-4 Cutput Tables

-4 Input Filters

-4} Pulse Catch Bits
-4} Background Time

Communication Porks

— Pt

Defaults |

Part 0 Part 1

PLC Address: |2 = =
-4} EM Configurations ress I j I j = 1. T2
--{F Configure LED . . .
AT Increase Memory Highest Addies=: |3‘I Z’ I Z’ [range 1. 126]
B aud Fate: Ig_s kbps j I j
Retry Count: |3 ﬂ I ﬁ [range 0. 8)
Gap Update Factor: |1D ::I I ::I [range 1 .. 100)
Configuration parameters must be downloaded before they take effect.
@ Click for Help and Support ax Cancel Defaut Al
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9.15. LENH CO BAN
9.15.1 Lénh bit
Hetwork 1 Metwark, Title Metwork 1 Metwaork, Title
| Network, Comment | Metwark, Comment
START:0.0 MOTOR:00.0 LD START:I0.0
I I s ) = MOTOR: Q0.0
| | w,
101 (01
— L ) IDN 10,
0.0 0.1 Q0.0 = Qo
| | | f
_l | | I L% ) ED %8
0.0 Qo2 = 0.
| | ' 4
LD I0.
| | LY ) 0 0
0.1 = Qi
|| LD I0.
0 003 L
| | 4 OLD
. ¢ ) - a0
10.1 10.2 LD I0.
1 | | . | LD Io.
| | | I O I0.
0.0 101 G0.4 ADo
| | | | 4 )
| | I LS
0.2
| |
/|
k0.0 k0.1 0.2 Wo.0
| ;| | | ;] ¢ ) LDE 0.
1 7 1 1 71 \ LD MO.
AN In.
0] T0
| T0 , ALD

Vo.

MRS PP O So HE

[ e RN

NN

e e}
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0.0 101
I I [wntl
1 | 1 | {NOT]

02
[
| /|

M0 M1 Q00
| |1 /
| - L

Mi.2 001
I 7

1 | L
M3

|1

| /|

0.0 o0z
Il 7
- L

LD (Load), LDN (Load Not) la 1énh bat ddu mot network

™

TS NGUYEN PUC THANH
Lo4 1D 0.0
Y 1 0.1
N I0.2
ALD
HOT
= Q0. 4
1D HO .0
1S
A HO.1
= 0.0
LED
1D HO .2
OH MO .3
ALD
= Q0.1
1LFF
A In.0
= o2

15

hay mét nhom diéu kién, ALD (And Load) diing ghép ndi ti€p hai
nhom, OLD (Or Load) ghép song song hai nhdm. Khi c6 ré nhanh
céc diéu kién ta dung cac lénh ngan x&p dé cat hay ldy ra két qua

logic & diém ré. C6 ba Iénh ng&n x&p thudng st dung : LPS (logic

push), LPP (logic pop) va LRD (logic read)

LPS
Lagic Push
T Sau -
i i
1 A
T e I
T A
.
i [l ivd
ivE [a v
iv7 Q“: IvE
v vy

Chu y la céc ngd ra Q chi thay déi gia tri & cudi chu ky

LRD
Logic Read
T San
] i1
T
e e
iv3 iv3
iwd iwd
=] =]
ivh ivh
i i
ivE ivE

quét. So sanh hai network sau

LPP
Logic Paon
Tharce Han .

ivd i

T :E;
mom e e
T v
T e
M
v ﬂ 7
' v
] *”/)' 3!
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0.2 no.2
— < 02 ] L
0.2 M0.3 woz_| |
|| ¢ )
o ~ M0.3 | |
02z M0.2
— ) o2 L
IMD.2I KMD.B) MDQ__I
P ~ M0.32
Chu gy
fuét

9.15.2 Lénh lap tuc

Lénh lap tic ky hiéu bang chii I, bit nhé trong sé phan anh
ngay ngd vao | khéng chd dén dau chu ky quét, tuong tu bit nhé
trong xudt ngay ra ngd xuit Q

[0.0 101 Qoo

| 1| | 1| £ | ) IDI In.0

| | | | W AT In.1
= 0.0

[0.0 101 a0 IDNI 100

| /] | 2 ] (1) a1 101
= Q0.1

9.15.3 Lénh vi phén

Lénh nay xét sy chuyén trang thai cla diéu kién tud OFF
sang ON (vi phan canh 1én) hay ON sang OFF (vi phan canh
xudng) logic sau I&énh sé& ON trong mét chu ky quét

0.0 MO0 . oo
| [ b ¢ -
1| 1 P ¢ D EN o o
101 M1 D 0.1
| [y | ¢

1| | N ¢ ) = .

9.15.4 Lénh dat/ xoa
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Lénh S, Sl cho mot loat n bit (1..255) lién ti€p nhau ON khi
diéu kién ON va gili nguyén khi diéu kién OFF trg lai

Lénh R, Rl cho mot loat n bit lién tiép nhau OFF khi diéu
kién ON va gili nguyén khi diéu kién OFF trG lai

0.0 MO0 %ﬁ .
| [ o | {5)
[ l I 5 = MO.O. 1
0.1 MO0
I | o | ¢ g TE“E 0.1
1| 1 P L : ——
-I . .
0.0 Q0.0 1D I0.0
[ | o | ¢ EN
P 5|
o U s s) 5I Qo.0, &
[ | o | ¢ B '
1 1 P {, Al
) RI Qn.o, 4

Lénh SR c6 hai ngd vao S va R, néu S ON va R ON déng thdi
hay OFF thi mét bit dugc set, néu S OFF va R ON thi bit dudc x0a,
ngd vao S uu tién haon

Lénh RS c6 hai ngd vao S va R, néu R ON va S ON déng thdi
hay OFF thi mét bit dugc xéa, néu R OFF va S ON thi bit dugc set,
ngd vao R uu tién hon
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Metweork 1
0o a0
—| i =1 o7 } NETWORK 1
- LD TO.0
LD TO.1
i1 NOT
u - A Q0.0
| OLD
= Q0.0
NETWORK 2
Metwark 2 LD I0.0
0o a1 ESTI 0.1
—| : S oUT } LPS
R A 0.l
= Q0.1
In1 LFP
ALD
— | R 0 Q0.1
= Q0.1

Set 100 [ ] 1
Reset 0.1 | | |
sk w0 |

Rs @t | |

Vi du: b&m 10.0 thi M0.0 dugc set, bAm lan niia thi M0.0 bi x6a

0.0 M0.0 M0.0 M0.0

1 | = | [ |

| | | ¢ | | /| 5 o —{ )
SR

0.0 MO0

Tuy nhién s d6 dudi khéng thuc hién dugc y dé nay



BO PIEU KHIEN LOGIC LAP TRINH PUQC TS NGUYEN PUC THANH 19

0.0 M0 MO0

[ 1 [ o 1 [, 1 ~

- | F I 1 7 {s)

10,1 MO0 MO0

[ [ o1 [ .

1 | | F I 1 | { R
1

9.16 LENH SO SANH

So sanh hai s6 n1 va n2 theo byte khong dau B, s6 nguyén cé
dau 16 bit I, s6 nguyén cé dau 32 bit D, s6 thuc R theo cac phép

<, ==, >, <>, <=, >=, két qua so sanh la logic ON néu thdéa diéu
kién so sanh.
Vidu:
10.0 SMB28 aon.o ID I0.0
—] | | <8 | { ) LPS '
50 AB<= SHB28. 50
= Q0.0
oMB2g Qo1 EEP SHB28, 150
| »or | 7 >= .
| >=B | 4 ) = Qo1
150

9.17 LENH TIMER/COUNTER

C6 ba loai timer la ON delay, Retentive ON delay va OFF
delay. Thdi gian timer bang gia tri PT nhan hé sé tuy thudc xxx.

Txxx
N gy Khi IM 13 OM sau thdi gian trd tidp difm THM s& ON,
hdi dung bd d&m tigp tue tng d€h 151 da 227ET.
Khi IN 13 OFF ti ti€p di€m 14 OFF vd néi dung bé
— PT .
d&m bang 0.

Hé s6 1ms :T32, T96
10ms : T33..T36, T97..T100
100ms: T37..T63, T101..T255
PT: VW, T, C, IW, QW, MW, SMW, SW, AC, AIW, H&ng s6, *VD, *AC
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PT t6i da 32767

Taxxx

| TONR

TS NGUYEN PUC THANH

TOMNF khas TOM & ehd khi 1M 13 OFF thi ndi dung
timer khéng bi xda, bd dfm tifp tuc B@ag khi 1M 10
OFF sang OM cho d&n khi ndi dung tim er béng PT thi
tifp difm Txxx déng. Ba dEm tEp tue dEm dEh

J2TET. Mudn xda Txxx ta phdidung Enh reset R

T
>

8s61ms :TO, T64
10ms :T1..T4, T65..T68
100ms: T5..T31, T69..T95

Taxxx

— iy TOF

— PT

Khi IN OM thi Tix ON, bé dém xod,
khi M OFF b d&m bat ddu d&m
I&n, khi béng PT thi Txxx OFF va
ngtihg dEm

MN&u thei gian IM OFF ngdn hion
delay thi Texx vin OM

Hé s6 TOF gidng TON, khéng dugc dung TON va TOF clng s6.

Vidu:
Network 1
M0.0 T3

_| / |—IN TON

+1004PT 10 s

Network 2
T33 Qoo
— )
+40
MNetwork 3

_I T33 MD.D)

cument = 100--------------

current = 40 ------

T33 (current) 0. ds:
: -

T33 (bit) ‘

Network 1 /110 ms timer T33 times out after
{100 x 10 ms = 1s)
/IMO0.0 pulse is too fast to monitor
Ihwith Status view

LDN MO0.0

TON T33, +100

Network 2 /IComparison becomes true at a
lirate that is visible with Status view.
HTurn on Q0.0 after (40 x 10 ms)
lifor a 40% OFF/60% ON waveform

LDW=>=  T33, +40

= Q0.0

Network 3 IT33 (bit) pulse too fast to monitor
Ihwith Status view
/IReset the timer through MO0.0 after
Iithe (100 x 10 ms) period

LD T33

= MO.0

Dﬂ..ﬂ —, L
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C6 ba loai dém: dém tang CTU, dém gidm CTD va dém tang

giam CTUD
X Khi R 1 OM thi ba d&m bj xéa
__lcu cTU ) . - .
Khi ed xung o OFF sang OM vdo ngd SU thi bd dém t8ng 1
—" Khi nai dung bd d&m bang PV thi tigp difm Cxxx 13 ON, ndi dung
Py ba dEm ti€p tuc tng theo IM dedn t5i da 232767
xxx: 0,256
oy
—cb  CTh LD OM nap PV veio b dém va xod S
—ip LD OFF | b d&m gidm khi GO chuygn trOFF sang OM
Khigidm d€n 0 Cxxx OM, bd dEm ngohg 9&m
PY
Cxxx Bo dém =& fng hodec gidm oy xung vao U
_leuw  crup hay CDva khi F OFF
—|ce Khi B ON ndidung bd dém 13 0, Gxxx OFF
—R
—py khi ndi dung ba d€m == PW, Sy OM
w0 dfh 266
Vidu :
Netvrork 1 Network 1 /110.0 counts up
100 48 /0.1 counts down
p———c oo 1110.2 resets current value to 0
o LD 10.0
. LD 101
 E— (]
— LD 0.2
102 CTUD 48, +4
—
Network 2 HCount Up/Down counter C48
A ffturns on C48 bit when
leurrent value >= 4
LD C48
Metwork 2 = Q0.0
C48 Qoo
— < )

9.18 LENH SO HOC

- ADD_I/ SUB_I/ MUL_I/ DIV_I COng/ trii/ nhan/ chia so
nguyén 16 bit in1 va in2, két qua trong out
- ADD_DI/ SUB_DI/ MUL_DI/ DIV_DI Cbng/ tru/ nhan/ chia
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s6 nguyén 32 bit, k€t qua 32 bit.
- ADD_R/ SUB_R/ MUL_R/ DIV_R Cong/ trii/ nhan/ chia sb thuc

32 bit
—Ten enm LEMH: m3 l&nh
i IM1, IM2: todn hang
- ouT CUT: haoi ehira k&t qud

Trong STL céc Iénh nay c6 dang /énh in1, out

+I, +D, +R: out=in1 + out

-1, -D, -R : out=out - in1

*I,*D, *R : out= out * in1

/l, /D, /R : out= out/ in1

Péyla

- MUL_I: nhan hai sé 16 bit, két qua 16 bit

- DIV_I: chia hai s6 16 bit, két qua 16 bit

Con hai lénh dac biét

- MUL: nhan hai s6 16 bit, k&t qua 32 bit

- DIV: chia hai s6 16 bit cho thuong s6 16 bit trong word thap

va du s0 16 bit trong word cao cla tu kép out

Trong STL cac Iénh nay c6 dang

MUL in1, out: nhan word thap cla out véi word in1, két qua
trong out

DIV in1, out: word th&p cla out chia cho word in1, du sé 16 bit
trong word cao cula tu kép out, thuong s6 16 bit trong word thap

- Can bac hai sé thuc SQRT

- SIN, COS, TAN, EXP, LN

-Tang/ gidm 6 nhd byte, word, double word  in va chia két qua

raout INC_X/DEC_X X=B, W, D
STL: INCX/DECX out, tAng gidm out va dua két qua ra out

Khi phép tinh dugc thuc hién cé 16i thi ENO= 0, cac 6 nhé
khéng d8i gia tri, cac 16i gém c¢6 : tran SM1.1 = 1; chia cho zero
SM1.3=1.

Néu két qua la zero, SM1.0=1

Néu két qua am, SM1.2=1

Vidu:



BO PIEU KHIEN LOGIC LAP TRINH PUQC TS NGUYEN PUC THANH 23

Hetwork 1 MNetwork 1
0.0 ADD_| LD 10.0
} BN EnOp— H AC1, ACO
il AC1, VW100
ACTHIH1  ouThACO N VW0, VN200
ACDINZ
WUL_|
EN ENG%
ACT4IM QUTEWAMDD
WM 100-IN2
Div_|
BN Enof—)
W 200N CUTEWAZ00
SWARTOAINZ
Add Multiply Divide
40 [ e0 J=[ 100 | [ 4 | +[ 20 ]=1[ 800 | [4000 ] /[ 40 ]=] 100
AC1 ACO ACO AC1 VWA00 VW00 V200 W10 WAN200
Network 1 Network 1

0.0 ADD_R LD 10.0
1

en Exol— R AC1,ACO
! ‘R AC1,VD100

R VD10, VD200

ACTHINT QUTpACD
A2

MUL_R

BN Eno—)|

ACTHIMNT - QUTEYDI00
WD1004IN2

DV R
N Enof—)|

WD200qINT - OUT VD200
WO104INZ

Add Multiply Divide
4000.0 }+ [ 6000.0 |= [ 10000.0 | [ 400.0 |*[ 2000 |=[ soooo.o| [ 40000 | /| 410 |=] g7.5600
AC1 ACO ACO ACA VD100 VD100 VD200 VD10 VD200
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Metveork 1 Metwaork 1
0.0 UL LD 10.0
| en  enof— MUL  AC1,VD100
DIV - VW10, VD200
ACt4iNt OuTkvDi00 .
024 Iz Multiply Integer to 400 .I 200 |=| 80000
Double Integer
— AC1 VW102 VD100
e eno—) rem. quot.
ww202{M1 ouThvozoo Divide Integer [ao00 |/ [ a1 J=[23] a7 ]
LS [ with Remainder

VIW202  VWMOD W20 w202
VD200

9.19 LENH DI CHUYEN

Di chuyén ndi dung 6 nhé hay hang s6 IN ra 6 nhé OUT béng
lénh MOV_X (STL: MOVX) hay di chuyén mét khéi N 6 nhé dia chi
bit dau IN sang kh6i 6 nhé dia chi bat dau OUT dung lénh
BLKMOV_X (STL: BMX), 6 nhé c6 thé la byte, word, double word
hay real, X = B, W, DW, R

B - BLEMOW-X
— EN
— EN e L
— IN QuUT  — M oun
Vidu:
Network 1 Network 1 [iMove array 1 (VB20 to VB23)
21 BLKMOY_B fto array 2 (VB100 to VB103)

b mo— b 12.1

BMB VB20, VB100, 4

wE204IM QUTkVEIDD
d:IN VB20 VB21 VB22 VB23
Aray1 [30] [31] [32] [33]

VB100  VB101  VB102  VB103
Aray2 (30| |31]| [|32]| | 33]

SWAP trdo déi hai byte cia mét tu

FILL_N chép mét ti IN vao mdt loat N 6 nhé dia chi bat dau
ouT
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MEtwork 1 Metwork 1
121 FILL_N LD 12.1

— b Eno—y FILL +0, VW200, 10

404N QT Y200

104K

I WVW200 WVW202 Vw218
o Jm [0 J[Co ][0 |

9.20 LENH DO

ol LB
ouT

ChuyEn i dirligu IN loai
X osang dir ligu OUT logi v
B-1, 1I_D, DI_F

BCD_I, |_BCD

Cac 6 nhd IN va OUT cé
kich thusic phithap 1enh

- ROUND déi sé thuc sang s6 nguyén kép lam tron

- TRUNC déi sé thuc sang s6 nguyén kép bd phan 18

Vidu:

Network 1 //Convert inches to centimeters:
/1. Load a counter value (inches) into AC1.
//2. Convert the value to a real number.

//3. Multiply by 2.54 (convert to centimeters).
//4. Convert the value back to an integer.

LD 10.0

ITD C10, AC1

DTR AC1, VDO

MOVR VDO, VD8

*R VD4, VD8

ROUND VD8, VD12

Network 2 //Convert a BCD value to an integer
LD 10.3

BCDI ACO

- ATH d8i mét s6 byte ASCII (30..39, 41

cac s6 HEX 0.9, A..F

..46) chiéu dai LEN ra



BO PIEU KHIEN LOGIC LAP TRINH PUQC

-HTA

132 ATH

E

—| : EM EMO

S=LEM

WEI0 I OUT wB40

%

YE20

TS NGUYEN PUC THANH

ddi mot sé digit 0..F chiéu dai LEN ra ma ASCII

-2 cpt

ATH
VB0

- SEG déi s6 nhj phan 0-15 trong 4 bit thdp cla byte in thanh

ma 7 doan trong byte out
(MY | Segment {OUT (M3 Segment {OUT
LsD Display -gfe dcha LSD Display | -gfe dcha
0 0 oof11 1111 B H 0111 1111
1 ! aoon 0110 A ] 2 0110 0111
2 2 0101 1011 i|ole A A 0111 0111
3 a o10d 1111 el e B 5 0111 1100
4 u o110 0110 |_| < C o011 1001
5 5 0110 1101 d D a 0101 1110
& 5 g111 1101 E E 0111 1001
7 a oooo 0111 F = 0111 0001

10.0 SEG

| | LD I0D.0

| | EN  ENO SEG ¥BO. QBO

YBO4IN OUT FQABD

Vi du : Chuong trinh dén giao théng hién thi giay Iui, dén xanh
QO0.0, den dé QO0.1, den bay doan QB3, QB2

NETWORK1

LD 10.0

LPS

AN T38

TON T37, 200
LRD

A T37

TON T38, 100
LRD

AN  T37

= Q0.0

LPP

A T37

= Qo1
NETWORK 2

LD Qo.0

LPS

MOVW +200, MWO
AENO

-l T37, MWO
AENO

/" +10, MWO

LRD

MOVW MWO0, MW2
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IBCD MW2 -l T38, MW10
LRD AENO
SEG MB3, QB2 N +10, MW10
LPP LRD
MOVB MB3, MB4 MOVW MW10, MW12
AENO IBCD MW12
SRB MB4, 4 LRD
AENO SEG MB13, QB2
SEG MB4, QB3 LPP
NETWORK 3 MOVB MB13, MB14
LD Qo1 AENO
LPS SRB MB14, 4
MOVW +100, MW10 AENO
AENO SEG MB14, QB3

9.21 LENH GHI DGI

- SHRB dg&i m6t bit DATA vao thanh ghi chiéu dai N co dia
chi bit LSB la S_BIT. Khi N duong DATA vao LSB con MSB
dgi ra SM1.1. Khi N &m DATA vao MSB con LSB ddi ra
SM1 .1

- SHR_X/ SHL_X dgi phai/ trai mét byte, tu hay tu kép IN tuy
theo X = B, W, DW vao OUT. Sé bit dgi qui dinh bdi N, bit
dudc ddi ra chia vao SM1.1 va OUT.

9.22 LENH QUAY

ROR_X/ ROL_X quay phai/trai mot byte, ti hay tu kép IN, bit
dudgc dgi ra dua trd lai vao IN, vao SM1.1 va vao OUT. Sé lan quay
dinh bdi N. X= B, W, DW

9.23 LENH LOGIC
Thuc hién phép tinh lodic gilia hai byte, word, double word

Lénh AND : ANDB, ANDW, ANDD
Lénh OR: ORB, ORW, ORD

Lénh XOR: XORB, XORW, XORD
Lénh INV: INB, INW, IND

Vidu:
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Network 1 Network 1
4.0 ROR_W LD 14.0
— | N ENO—) RRW  ACO,2
, .
SLW V200, 3
ACOdIN  OUTFACO
24N
SHL_W
N ENO—
vw2004iN - ouThvw200
EE I
Rotate Shift
Eefore rof@te Oy e rfl oy Eefore shift O erflowy
ACO  [010000000000 0001 | [#] wwano [ 1100010 1090 101 ] [« ]
After first rotate Oy e rfl oy After first shift O erflowy
ACO L[ 1070 0000 0000 0000 |l 7] w200l {7700 0707 0707 1070 |
After second rotte Oy e rfl oy After secand shift O erflowy
ACO Lel 0101 0000 0000 0000 sl 0] yiw200L—] 1000 1010 1011 0100 |
Zero Memary Bit {Shi1.00 =0
COwerfloye Memaory Bit (SM1.1) = 0
After third shift O erflowy
viw200L—] 0001 0101 0110 1000 |
Zero Memary Bit {Shi1.00 = 0
Owerflove Memaory Bit (SM1.10 = 1
MNetwork 1 Network 1
0.2 SHRE LD 10.2
| | | o | ; H
I | P I Er END EU
SHRB  10.3,V100.0, +4
10.3{0ATA
Y100.045_BIT
AN
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Timing Diagram 7 (MSB) 0(LSB) S_BIT
Before v1uu| |n[1 |n]1]-—m,3
first shift
10.2
—|,—\—‘_ Overflow (SM1.1)
Positive I S_8IT
¥ansition (P) ‘ After V100 | [1Jo]1]1]=—103
| first shift
10.3 Overflow (SM1.1)
| \ S_BIT
First shift Second shift  After V100 | | [:| 1 | 1 | 0 |-— 10.3
second
shif Overflow (SM1.1) &'
Network 1 Network 1
Ko WAND W LD 14.0
] ——| | ANDW  AC1, ACO
EMN ENOQ i
— ORW  AC1, VW100
ACI{INT - OUTfACO XORW  AC1, ACO
ACOSINZ
R W
EI\:{O . ;l AND Word OR Word
AC1[ 0001 1111 0110 1101 ] AC1[ 0001 1111 0110 1101 |
ACT4IMNT OUT WA 00 AND OR
vwioo4ing ACO[ 1101 0011 1110 0110 WV100 [ 1101 0011 1010 0000 |
equals equals
WHOR_W ACO[0001 0011 01100100]  \W100 [ 1101 1111 1110 1101 |
EN  Enof—)
Exclusive OR Word
ACTAINT - DUTFACD Ac1 [0001 1111 0110 1101
ACOAINZ XOR
ACO | 000100110110 0100 |
equals
ACO [0000 1100 0000 1001 |
Network 1 Network 1
14.0 INV_t LD 14.0
I EN ENO ;I INVW  ACO
Invert Word ACO | 11010111 1001 0101 |
ACOqIN__ OUTFACD complement

9.24 LENH PONG HO

ACO | 00101000 0110 1010 |

Pong hé trong PLC dém thdi gian ngay gid phut giay, doc thoi
gian bang lénh READ_RTC, chinh sGia th&i gian bang lénh
SET_RTC. Thdgi gian chia trong bdng T 8 byte BCD c¢6 dang sau

T

Nam 00..99

T+1

Thang 01..12
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T+2 | Ngay 01..31

T+3 | Gig 00..23

T+4 | Phut 00..59

T+5 | Giay 00..59

T+6 |0

T+7 | Ngay trong tuan

0..7, 1: Chd nhat, 2: thi hai
0: Khéng dung

0.0 READ FIC D 0.0
|1 :
|| EN END )| TODR  VEO

vend T
101 SET_RTC %gnw %E:i%
|1
| | EN END H
we10dT
Vi du: Tao xung 10 sec mai phut
Network 1 .
SM0.0 READ_RTC
- MNetwork 1
| | H
| | EN ENO LD SHO.D
TODR YBO
VBT MNetwork 2
LDB<= ¥B5. 16#10
= Qo.0
MNetwork, 2
YBh Q0.0
s )
16#10

9.25 LENH TiNH KHOANG THOI GIAN
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BGM_ITIME CAL_ITIME
—EM EMOP 1EM EMNOF
DT 1M DT

PLC c6 bd dém 32 bit dém xung 1msec, khi EN ON I[énh
BGN_ITIME (beginning interval time) dua gia tri trong bo dém nay
vao tu kép OUT , Iénh CAL_ITIME (calculating interval time) tinh
hiéu s6 gia tri trong bé6 dém va gia tri trong IN, chita vao OUT

Hetwork 1 . Network 1 liCapture the time that Q0.0 turned on.
aon BGN_ITIME

— ] e ENDH

LD Q0.0
fhi LTI
BITIM VDO

Metwork 2
Qoo CAL_ITIME

_| |—EN ENUH
LD Q0.0
Voo QUIEYDs CITIM VDO, VD4

Network 2 It Caleulate time Q0.0 has been on.

9.26 GOl CHUGNG TRINH CON

C6 thé c6 t6i da 64 chuong trinh con, chuang trinh con viét sau
chuong trinh chinh va dugc déng khung biang SBR_N RET.
Chuang trinh con dugc goi bang Iénh CALL SBR_N. Chuadng trinh
con ¢6 thé kém tham sé vao ra.

| 0.0 TER O
| | EM

Tham s6 vao ra dugc khai bao trong bang bién cuc bod cla
chuong trinh con
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N
[P TNMAIN A SBR_0 AINT 07

N —

TS NGUYEN PUC THANH
Swmbol Yar Type | Data Type Comrnent
EM I BOOL
IN
IN_QUT
ouT
TEMP
Metwork 1 MNetwork Title =
MNetwark 2

9.27 LENH PIEU KHIEN CHUGNG TRINH

Lénh JMP n nhady dén doan chuadng trinh nhan n

SM1.0 4
——Cmp)
4
LBL

LD
JHP

LEL

SH1.0
4

Lénh FOR NEXT thuc hién lap vong cac dong Iénh gilia FOR
va NEXT, s6 vong dugc dém bdi bién INDX cé gia tri dau INIT va

gia tri cudi FINAL, s& vong lap la FINAL -INIT +1. C6 thé dat cac
vong lap 16ng vao nhau.
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M1 TV W
EN eno—y
Dt {In ouT pvod
no FOR
—  p— Eno —)
M INDX
wittel JINIT
Wit 10 FINAL
SMOLD WOL_D1
EN eno|—
voodint ouT pvns
wD4{INz
—(MERT)

Lo
HMOVD
LD
FOR
1D
=D
HEXT

TS NGUYEN PUC THANH 33

SHO .1
Dy#+l. VD4

I0.0
MWD, Wi+l W#+10

SMO.0
Yoo, VD4

Lénh SCR Sequence Control Relay diung dé thuc hién mot
doan chuong trinh 1ap, doan chuong trinh nay dong khung bdi
lénh SCR va SCRE, dugc thuc hién I&p khi bit diéu khién tuong
Ging vung nhé Sx.y 1a ON Gng vSi mdt trang thai. Muén chuyén
sang trang thai khac ta dung lénh SCRT cho mét bit S khac ON
va tat bit S cla trang thai hién tai. C6 ba loai chuyé°n ti€p trang
thai nhu & hinh duéi day

Vidu:

i

State L

[ State L | [

State M

State N

Transition Condition



BO PIEU KHIEN LOGIC LAP TRINH PUQC TS NGUYEN PUC THANH

Network 1 Network 1 //On the first scan enable State 1.
SMO.1 501 LD SMO.1
: ) s S0.1, 1
Motk 2 Network 2 //Beginning of State 1 control region.
501 LSCR S0.1
Network 3 /iControl the signals for Street 1:
/1. Set: Turn on the red light.
Network 3 /2. Reset: Turn off the yellow and green lights.
3MC0 G“-‘*:} /3. Start a 2-second timer.
5
. LD SM0.0
00§ S Q04,1
—( " R Q0.5, 2
: TON T37, +20
T37
IN TCM
Network 4 liAfter a 2 second delay, transition to State 2.
+N4PT 7 msf LD T37
Metwork 4 SCRT $0.2
137 sn?
—] 5w Network 5  //End of SCR region for State 1.
SCRE
Network 5
Network 6 //Beginning of State 2 control region.
—(5crE) LSCR  S0.2
Network 7 fiControl the signals for Street 2:
Natwork & /M. Set: Turn on the green light.
ig; 112. Start a 25-second timer.
D Smoo
S Q0.2,1
Network 7 TON T38, +250
3MLO ooz
— s ) Network 8 IiAfter a 25 second delay, transition to State 3.
1
0 LD T38
T tcr] | SCRT S0.3
Hetwork 8 el Uil fnetwork 9 #End of SCR region for State 2.
120 502 SCRE
— )
Metwork 9
—(sLe)

9.32 LENH PID

—Jen PD Lénh nay khéng c6 & CPU 212, 214, trong
—abLe chuong trinh ¢é thé dung t8i da 8 lénh PID.

Théng s6 1énh chiia trong mot bang 80 byte
—LOOP

gébm 9 théng sO thuc 4 byte, cac byte con lai
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dung cho Auto tuning. TABLE la dia chi badng (ving VB), LOOP tu
0 dén 7. Sau day la bang cac thong s6

khién & thgi gian Idy mau trudc

Bang 9.4
Pia chi Iénh Tén Miéu ta

o Pai lugng do hién tai PV, Pai lugng dugc diéu khién, chudn héa
t 0.0 dén 1.0

4 Pai lugng dat SV, Tri d&t, chudn héa

8 Dai lugng diéu khién M, Ngé ra clia PID, chudn hda

12 B lgivong K Hé s6 ty 18

16 Thdi gian ldy mau Tg Thai gian 1§y mau, don vi la gidy

20 Thgi gian tich phéan T, Dan vi phut

24 Thdi gian vi phan Ty Don vi phut

08 Bai luong offset M. Gia Eri tich phan & thdi diém trudc,
chuén hdéa

- Pai lugng do trudc PV, Tri s6 do cla dai lugng dugc diéu

Thuat toan PID dugc thuc hién theo phuong trinh:
M, =MP, + MI, + MD,,

MP, =K, (SV,-PV,)

MI, =MI,_,+K, Ty /T,*(SV, - PV,)
MD, =K /Ty, /T (PV, | - PV,)

Tri dat SV va tri do PV déu phai la s6 thuc va dudc chuén

héa. D4u tién phai dSi s6 nguyén 16 bit ra sé thuc, sau dé chia

cho tdm (Span) cla dai lugng dé va céng véi Offset (Ia 0.0 néu
dan cuc va 0.5 néu ludng cuc)

Vi du, ta muén ddi tri s& do clia AIWO ra s6 thuc va chuan héa

cho 64000 cat vao VD100:

XORD

MOVW
LDW>=
JMP
NOT
ORD
LBL

ACO, ACO //X6a ACC

AIWO0, ACO //CA&t tri do vao ACC

ACO, 0 //N&u duong

0 //d8i sang sé thuc
//INEu &m

16#FFFF0000, ACO //Khai trién ddu gid tri trong ACO

0
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DTR
/R

+R
MOVR

ACO0, ACO //D8i 8 nguyén 32 bit ra s6 thuc
64000.0, ACO //Chuén héa

0.5, ACO

ACO, VD100

Tin hiéu ra M la dai lugng da chudn héa, muén dung dé diéu
khién ta phai déi ra s& nguyén 16 bit.

Vi du: d6i tri thyc ludng cyc 8 VD108 ra s6 nguyén 16 bit &

AQWO

MOVR
-R

*R
TRUNC
MOVW

VD108, ACVO
0.5, ACO
64000.0, ACO
ACO, ACO
ACO, AQWO

Vi du: lap trinh PID diéu khién muc nudc trong bdn chia sao
cho &p sudt nudc & dudng xa khéng déi, mic nudc dugc duy tri &
muc 75% t6i da bang cach diéu khién van téc bom.

Do muc:

Bang PID:

VD100

Piéu khién bom: AQWO

Goi PID: goi ngat thgi gian 0.1s

Ko : 0.25,Tg: 0.1s,T): 30 phut

Chuong trinh dang STL:

//Main

Network 1

LD

MOVR
MOVR
MOVR

MOVR
MOVR
MOVB
ATCH
ENI

//INTO

Network 1

LD
XORD
MOVW

DTR
/R
MOVR

Network 2

LD
PID

SMO0.1

0.75, VD104 // Diém dat 75%

0.25, VD112 /I B0 Igi vong

0.10, VD116 Il Tg

30.0, VD120 /1T,

0.0, vD124 /I Khéng dung dao ham

100, SMB34 // Ngét thai gian 0.1s goi PID

0,10

SMO0.0

ACO, ACO

AIWO0, ACO /l Poc muc nudc va doi sang sé thuc roi
dua vao bang

ACO, ACO

32000.0, ACO

ACO0, VD100

10.0 // Khi 10.0 ON thi diéu khién PID

VB100, 0
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Network 3

LD SMO0.0

MOVR VD108, ACO // Xu&t ra diéu khién
R 32000.0, ACO

TRUNC ACO, ACO

MOVW ACO0, AQWO

Step7 Microwin ¢d PID wizard giup lap trinh PID, tao ra chuong
trinh con PID_INIT va chuong trinh ngit PID_EXE, chuong trinh chinh
goi PID _INIT moi chu ky quét, con PID INIT goi PID EXE

LD SMO0.0

CALL PIDO_INIT, AIWO, 0.75, AQWO

Auto tune control panel giup chon cac théng sé K¢, T, Tp, ding
thuat toan cta K. J.Astrom and T. Hagglund. PLC can két néi vdi
may tinh va qué trinh dé thuc hién tuning.SG dung diéu khién on/off
dé bién ngé ra dao déng quanh diém dat, to dé suy ra Chu ky gidi
han w, va dé Ilgi gidi han K,

Hysteresis relay
[

| .
1
5P g L—O\,ﬁ’ !
— £ ul Process .
Controller {—1

Y

Set
Foint

|
]
]
I
4
I
I
I
I
"
I
I
I
.
L
L
mn
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9.28 LENH NGAT

Cé thé c6 t6i da 128 chudng trinh phuc vu ngét, viét sau
chuong trinh con, dong khung béang INT_n RETI. CAm/ cho phép
ngét bang Iénh ENI/DISI. INT_n dugc goi dén khi xay ra sy kién
EVNT. C6 tat ca 27 su kién cé thé gay ra ngét. Sy kién dugc lién
k&t v6i INT_n thédng qua 1énh gdn ATCH va thao DTCH.

ATCH
—Er  ENO p—

DTCH
—jEM  EMO p—

= IMT
“HEYNT

=EVNT

Bang 9.5: Cdc su kién ngat va uu tién

qulgén Miéu ta Uu tién Uu t;ir;;ong

8 Nhan ky tu & Port 0 1

9 Truyén xong Port 0 1

23 Nhan xong ban tin & Port 0 1

24 Nhan xong bén tin & Port 1 , 2

Cao nhat

25 Nhan ky tu é Port 1 2
26 Truyén xong Port 1 2
0 Ngét & canh lén ctia 10.0 1

2 Ngét & canh lén cta 10.1 2
4 Ngét & canh lén ctia 10.2 3
6 Ngét & canh lén ctia 10.3 4
1 Ng&t & canh xuéng ctia 10.0 5
3 Ngét & canh xuéng cta 10.1 6
5 Ngét & canh xuéng cta 10.2 7
7 Ngét & canh xuéng ctia 10.3 8
12 Dé&m van téc cao HSCO: tri do béng tri dit Gilia 1

13 Dé&m van téc cao HSC1: tri do béng tri d&t 9
14 HSC1 d8i huéng dém 10
15 Xéa ngoai HSC1 11

16 Dé&m van téc cao HSC2: tri do béng tri d&t 12
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17 HSC2 d6i huéng dém 13
18 Xda ngoai HSC2 14
32 HSC3: tri do béng tri dat 19
29 HSC4: tri do béng tri dat 20
30 HSC4 d8i huéng dém 21
31 Xda ngoai HSC4 22
33 HSCS5: tri do béng tri dat 23
19 Dé&m xung PLS0 xong 15
20 Dé&m xung PLS1 xong 16
10 Ngét thdi gian 0 1
11 Ngét thdi gian 1 2
21 Ngét timer T32 Thép nhat 3
22 Ngét timer T96 4

Tuy theo loai CPU cé mét s6 su kién khong duge hé trg. Sau

day ta sé& phan tich mot sé ngat chinh.

9.28.1 Ngét théi gian

Ngat thai gian 0/1 x4y ra theo chu ky &n dinh (t6i da 255ms)
b&i ndi dung cia SMB34/SMB35 (don vi ms) thudng dung dé doc
hay xuét tin hiéu analog. Ngat timer T32/T96 xay ra khi timer T32

hodc T96 hoan tat thai gian tré da dait.
Vi du:

NETWORK 1 // Subroutine 0

LD SM0.0

MOVB 100, SMB34 // Chu ky ngat 100ms

ATCH INT_0 10 // Lién két sy kién s6 10 véi INT_O

ENI // Cho phép ngét toan cuc

NETWORK 1 // Interrupt 0

// Poc gia tri AIW4 mbi 100ms

LD SM0.0

MOVW AlW4, VW100

9.28.2 Ngit ngé vao
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Z—r=

|

N
T
0

Metwork 1
S0

Network 2
SM5 0

Metwork 3
M350

Hetwork 1
SME.0

ATCH
EM =no—y
INT_0qiNT
14evnT
Em)
oTen
En snof—)
14EVNT

—| |—()|G|)

—(rem)

Network 1

LD
ATCH
ENI

Network 2

LD
DTCH

Network 3

LD
DISI

Network 1

LD
CRETI

TS NGUYEN PUC THANH

//On the first scan:

M. Define interrupt routine INT_0 to
I/ be a falling-edge interrupt for 10.0
/2. Globally enable interrupts.
SMO0.1

INT_O, 1

Mf an 11O error is detected,
I{disable the falling-edge interrupt for 10.0.
IThis network is optional.

SM5.0
1

MMWhen M5.0 is on,
Hdisable all interrupts.

M5.0

1/10.0 falling-edge interrupt routine:
HConditional return based on an IfO error.

SM5.0

9.30 Tao xung tan sé cao va diéu rong xung

Xung
Qoo
SMET .0
SMET A
ShET 2
SMET 3
ShET 4
SMET 5
SMET B
SMET.T

xung.

Lénh PLS phéat day xung vuéng tdn sé thay ddi, s xung
thay déi PTO hay day xung diéu rong PWM c6 chu ky thay déi &
ngd ra Q0.0 hay Q0.1. Dung SMB67/SMB77 cai dat cdu hinh phat

an
SMTT.0
SMTT A
SMTT 2
SMTT S
SMTT 4
SMTT S
SMTT B
SMTTT

PTOPAN update cycle time value
Pt updste pulze width time value
PTO update pulse count value

PTCUPAN time base select
Pl pdate method:

PTO operation:

PTOFAM mode select
PTOPAN enahble

Control Bits
0 = no updste; 1 = update cycle time
0 = no update, 1 = update pulze width
0 = no update; 1 = update pulze count
0=1 pztick; 1 = 1msfick

0 = asynchronous update,

1 = zynchronous update

0 = zingle segment operation 1 = multiple segment operation

0 = zelects PTO,
0 = dizables PTCOUFWN,

1 = selects Pyl
1 = enables PTOMAM

Dlng cac 6 nhé 16 bit chiia chu ky va bé rdng xung, 6 nhé
32 bit chtra s6 lugng xung. Trudc khi dung lénh PLS phai x6a Q0.0
va QO0.1, Iénh PLS con dugc dung mdi khi thay déi théng sé day
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Q0.0 Q0.1 Other PTO/PWM Registers
ShiES ShATE PTOUFAM cycle time value (range: 2 to 65535)
Shinir0 Shiiia0 Pt pulze width walue (range: 0to BS535)
ShDT2 ShDaz2 PTO pulze count value (range: 1 to 4294967295
SMB16E  SMB1TE Mumber of segment in progress (used only in multiple segment PTO operation)
SMAVES  ShAWMTE  Starting location of profile table, expressed as a byte offzet from %0 (uzed anly in multiple segment PTO operation)
SWB170 SMB150 Linear profile status byte
ShiB1 71 ShiB151 Linear profile resuft register
SMB172 ShB152 hanual mode frequency register

Mode PWM tao xung cé chu ky ti 10 microsec dén 65535
microsec, 2 ms dén 65535 ms , bé rong xung ti 0 microsec (msec)
dén 65535 microsec (msec), Sy thay ddi dic tinh xung thuc hién
déng bd & cudi mbi chu ky xung, trong trudng hgp thay déi ca don
vi thai gian thi thyc hién thay déi ngay tiic khac goi la cap nhat bat
déng bo

Mode PTO (pulse train output) phat xung vuéng cé chu ky
thay déi 10 microsec dén 65535 microsec, 2 ms dén 65535 ms , s6
lugng xung t& 1 dén 4.294.967.295. Trong su6t day xung, chu ky
c6 thé thay ddi hay git nguyén. G ché do single segment
pipelining, gia sl chia th&i gian thanh nhiéu khoang, ta qui dinh sé
lugng xung va chu ky, chia vao 6 nhé6 SMW68/78 va SMD72/82,
sau dé thyc hién lIénh PLS; s dung ngat khi da phat dd sé lugng
xung dé thuc hién lénh PLS véi s6 lugng xung va chu ky méi.

Trudng hgp multisegment pipelining, ta lap trinh truéc biéu
dé thay déi trong mot bang goi la profile table. Vi du sau diéu
khién dong co budc véi biéu dé van téc gém ba doan téng téc, van
t6c khong déi va gidm téc

Freguency

10 kHz
2 kHz
iF -
e s i e

Titne
1 2 3

-
-

¥

4,000 pulses

1 Segment #1 2 Segmert #2 3 Segment #3
200 pulses 3400 pulses 400 pulses

Tan s6 xung ban dau la 2KHz , tan sé cao nhat la 10 KHz
tuong Ung chu ky la 500ms va 100ms. Trong giai doan tang t6c
phai phat 200 xung véi chu ky gidm ti 500ms xudéng 100ms, con
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giai doan gidm toéc, chu ky tadng t& 100ms Ién 500ms va phai phat
400 xung, vay ta phai xac dinh
gia s6 chu ky = (chu ky cudi —chu ky dau)/sé xung la sé nguyén
doan tang téc gsck la -2, doan gitia, la 0 va doan cudi, la 1

Céac thong s6 clia mbi doan chia trong mét bang 6 nhd,
gia sU dia chi ban dau la VB100

VB100 3 S6 doan

VW101 500 Chu ky dau Poan 1
VW103 -2 Gia s6 chu ky

VD105 200 Sé xung

VW109 100 Chu ky dau Poan 2
VW111 0 Gia s6 chu ky

VD113 3400 Sé xung

VW117 100 Chu ky dau Poan 3
VW119 1 Gia s6 chu ky

VD121 400 | S6 xung

Pé diéu khién tron, chu ky cudi doan trudc nén bang chu
ky dau doan sau

Cac bit sau cho biét trang thai cia PTO

Q0.0 QoA Status Bits
ShEE 4 ShiTE 4 PTO profile aborted due to detta calculation error
0 = no errar; 1 = ahorted
ShEE S SMYE S PTO profile aborted due to uszer command
0 = no abart; 1 = ahorted

ShEE B SMYE B PTO pipeline overfloseiunder flosw
0 = no overflow; 1 = overfloseunder flow

SMEE.7 SMYET PTC idle 0 =in progress, 1 =PTOidle

Vi du:tao xung PWM
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Pulze Width Modulation (W0 Timing Diagram

0.1 |_|

| 10% duy cycle | 0% duty c!.ﬂ:IE| 50% duty cycle | 50% duty cycle |

Subroutine 1
executed here

fovcle time = 10,000 ms)

// Main, Reset Q0.1 , goi SBR_0

NETWORK 1

LD SMO0.1

R Q0.1 1

CALL SBR_0

NETWORK 2 // Khi M0.0 On thay d8i bé rong xung 50%
LD MO0.0

EU

CALL SBR_1

/ISBRO

NETWORK 1

LD SMO0.0

MOVB 16#DB, SMB77 // Byte diéu khién, PWM, don vi ms, cap nhat déng bo
MOVW +10000, SMW78 // Chu ky 10,000 ms

MOVW +1000, SMW80 // B rdng xung 1,000 ms

PLS 1 // Phat xung 8 Q0.1

MOVB 16#DA, SMB77 // Nap byte diéu khién cho lan sau
/ISBR 1

NETWORK 1

LD SM0.0

MOVW +5000, SMW80 // Bé rong xung 5000 ms

PLS 1 // Phat xung

Vi du:tao xung PTO mét doan
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Single-Segment Pulze Train Timing Diagrsm

1 cyde 1 cycle

500 ms 1000 ms
- e a——

wo | LITLILILE L LI LI L _[LI1.]
4 cycles or 4 pulses : 4 cycles or 4 pulses A:T
Irterruptd Iriterrugpt 0
OCCUs OCCLES

/l Main, phat day 4 xung PTO chu ky thay phién 500ms réi 1000ms
NETWORK 1

LD SMO0.1

R Q0.0 1

CALL SBR_0

// SBR 0

NETWORK 1

LD SM0.0

MOVB 16#8D, SMB67 // Byte diéu khién, PTO, mot doan, don vi ms:
MOVW +500, SMW68 // Chu ky 500ms.

MOVD +4, SMD72 // Phat 4 xung.

ATCH INT_0, 19 / Goi ngét 19 khi phat xong

ENI

PLS 0// phatxung & Q0.0

MOVB 164#89, SMB67 // Nap byte diéu khién cho doan sau

// Interrupt 0

NETWORK 1

// N&u chu ky la 500 ms: d6i chu ky 1a 1000 ms va phat 4 xung
LDW= SMW68 +500

MOVW +1000 SMW68

PLS 0

CRETI

NETWORK 2

// N&u chu ky 1a 1000 ms: d8i chu ky la 500 ms va phat 4 xung
LDW= SMW68 +1000

MOVW +500 SMW68

PLS 0

Vi dy: phat xung PTO nhiéu doan
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/ Main

NETWORK 1

LD SMO0.1

R Q0.0 1

CALL SBR_0

/l Subroutine 0

NETWORK 1

// Nap ban profile

LD SM0.0

MOVB 3 VB500 // S6 doan la 3

// Segment 1:

MOVW +500 VW501 // Chu ky ban ddu 500 ms
MOVW -2 VW503 // Gia s6 chu ky -2 ms
MOVD +200 VD505 // S6 xung 200

// Segment 2:

MOVW +100 VW509 //Chu ky ddu 100 ms
MOVW +0 VW511 // Gia s6 0 ms

MOVD +3400 VD513 // S6 doan 3400

// Segment 3:

MOVW +100 VW517 // Chu ky dau 100 ms
MOVW +1 VW519 // Gia s6 1 ms

MOVD +400 VD521 // S6 xung la 400
NETWORK 2

LD SMO0.0

MOVB 16#A8 SMB67 // Byte diéu khién, PTO, nhiéu doan, don vi ms,
MOVW +500 SMW168 // Bang bat ddu & VB500.
ATCH INT_0 19 // Goi ng&t 0 khi ké&t thic

ENI

PLS 0// Phat xung 8 Q0.0

MOVB 164#89 SMB67 // Nap byte diéu khién cho Ian sau
//INTO, khi phat di xung, cho Q0.5 on
NETWORK 1

LD SM0.0

= Q0.5

9.31 DEM XUNG VAN TOC CAO

B6 dém van téc cao dung dé dém xung tdn s6 cao vai chuc
KHz ti encoder, CPU224, 224XP, 226 c6 6 bd dém HSCO.. HSCS5,
CPU 221,222 ¢c6 4 b6 dém HSCO, HSC 3..HSC5. C6 bdn loai bd
dém: dém 1 pha vdi diéu khién huéng dém bén trong hodc bén
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ngoai, dém hai pha vgi hai xung nhip cho hai chiéu, dém hai pha
véi hai xung nhip vuéng pha A/B. B6 dém c6 thé dugc diéu khién
bang tin hiéu Reset va Start. Khi Start tich cuc, bd dém dudc cho
phép, khi Start khéng tich cuc, bé dém ngung dém va gilt nguyén
gia tri. Khi Start tich cuc, néu Reset tich cuc thi x6a bé dém. HSC
thudng dung két hgp vaéi ngét. C6 tat cd 13 mode hoat déng cho
HSC.

Mode Description Inputs
HECO 0.0 10.1 0.2
HECA 0.6 10.7 1.0 11.1
HSC2 1.2 11.3 11.4 11.5
HEC3 0.1
HSC4 0.3 10.4 10.5
HECS 0.4
] Single-phaze counter with internal Clock
1 direction confrol Clock Reset
2 Clock Reset Start
3 Single-phase counter with external Clock Direction
4  diectioncontrol Clock Direction | Reset
5 Clock Direction Reset Start
] Two-phase counter with 2 clock inputs | Clock Up Clock Down
7 Clock Up Clock Down | Reset
8 Clock Up Clock Down | Reset Start
g A/B phase quadrature counter Clock A Clock B
10 Clock A Clock B Reset
1 Clock A Clock B Reset Start
12 Onby HSCO and HSC3 support
mode12.
HSCO counts the number of pulses
going out of Q0.0.
HSC3 counts the number of pulses
going out of Q0.1.

Lap trinh HSC theo cac budc sau:

- Dat byte diéu khién.

- Xéc dinh mode va s6 HSC dung Iénh HDEF, Iénh nay chi
dung mot 1an cho méi HSC.

- Dat gid tri ban dau.

- Dat gia tri so séanh

- Cai dat ngat

- Kich hoat dung 1énh HSC

Byte diéu khién cho phép hay cdm HSC, chon huéng
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dém,muc tich cuc cua Reset va Start, nap gia tri hién tai va gia tri
S0 sanh
Byte diéu khién xac dinh trong bang sau:
HSCO HSC1 HS&C2 HSC4 Description (used only when HDEF is executed)

_ : =
SM37.0 SM4T.0 SM57.0  SMig7p Active level control bit for Reset™

0= Reset is active high 1= Reset is active low
Active level control bit for Start?:
=== | SWM71 | 35T o 0= Start is active high 1 = Start is active low
Counting rate selection for quadrature counters:
SM37.2 SM47.2 SM5T7.2  SM147.2 0= 4X counting rate 1= 1X counting rate

1 The default setting of the reset input and the star input are active high, and the quadrature counting rate is 4x
{or four times the input clock frequency).

HSCO HSC1 HSC2 HSC3 HSC4 HSC5 Description

SM373 SM473 SM57.3 SM137.3 SM1473  Swis7.3 | oounting direction control bit

0= Count down 1 =Count up
\Arite the counting direction to the HSC:
SM374 SM474 SM57.4 | SM137.4  SM14T.4  SM157.4 | 0= No update 1 =Update
direction
\ifite the new preset value to the HSC:
SM37.5 SM47.5 SM57.5 | SM137.5 SM147.5  SMI157.5 D= No update 1 = Update preset
\Wite the new current value to the H3C:
SM37.6 SM476 SM57.6 | SM137.6 SM147.6  SMI157.6 | 0= No update 1 = Update current
value
Enable the HSC:

SM3T.7  SM4TT  SM5T.T  SMI13T.T | SM14T.F  SM15T.T 0= Disable the HSC 1= Enable the HSC

Example: High-Speed Counter Definition Instruction

I Histwork 1 Metwork 1 WOn the first scan:
T S0 o _E Iﬂﬂ. Select utstth& I:::;:,art t?um Eﬁﬂ
I 1 En ENG H inputs to be active
N ! I and select 4x mode.
1earadin oUT bshaa? #2. Configure HSC1 for

#  quadrature mode with reset
o and start inputs

TOEE LD SMO.1
en  enol—y MOVB  164F8, SMBA4T
HDEF 1, 11
1qHEC
11{MODE

Gia tri ban dau va gia tri so sanh ctia HSC la s6 c6 dau 32 bit
c6 dia chi trong bang sau:

\hlue to be Loaded HSCo HSCA1 HSC2 HSC3 HSC4 HSC5
New current value SMD38 SMD4a8 SMD58 SMD138 SMD148 SMD158
Mew preset value SMD42 SMD52 SMD62 SMD142 SMD152 SMD162

Cac gia tri nay chi dugc nap vao sau khi thuc hién 1énh
HSC n va byte diéu khién cho phép update.
Gia tri hién tai ciia HSC la 6 nhd 32 bit chi doc c6 dia chi
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HCn
MSE L5
HG 2 £l 0
u High-s peed counter number | Mast signisieant | | | Least signiicant |
Area identifier (high-speed counter) Byte 3 Byte 2 Byte 1 Byte 0

Trang thai cia HSC dudc xac dinh bdi byte trang thai

HSCo  HSC1 HSC2 HSC3 HSC4 HSC5 Description
SM36.5 SM465 SM585 SM136.5 SM1455 SM156.5  Cument counting direction status bit:

0= Counting down
1 = Counting up

SM356 SM466 | SM556 | SM1366 | SM146.6 | SM1566 Cumrent value equals preset value status bit:

0= Mot equal
1= Equal

SM35.7  SM46.7 | SM55T | SM136.7 | SM146.7 | SM156.7  Cumrent value greater than preset value
status bit:

0= Less than or equal
1= Greater than

Vidu:
//Main
NETWORK 1
LD SMO.1
MOVB 16#F8 SMB47 // C&u hinh HSC1:
/I - Cho phép dém
/I - Ghi gid tri md&i hién tai
/I - Ghi gia tri preset
// - Ban dau dém tang

/- Ngb vao start reset tich cuc cao

/I - Mode 4x

HDEF 1 11 // HSC1:quadrature mode, reset, start
MOVD +0 SMD48 // X6a gia tri hién tai cia HSC1
MOVD +50 SMD52 // HSC1 preset value la 50
ATCH INT_0 13 // Khi HSC1 current value = preset value (EVENT 13)
/1 goi INTO

ENI

HSC 1 // Lap trinh HSCH1

/[INTO

NETWORK 1

LD SM0.0

MOVD +0 SMD48 // X6a gia tri hién tai cila HSC1
MOVB 16#C0 SMB47 // Ghi gia tri méi cho HSCH1
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HSC 1 // Program HSC1
Vi du: diéu khién phat xung va dém xung

1500

IMT A
1000 1000

IMTO

IMTZ

//Main, cai dat HSCO, goi chudng trinh con 0 va 1
Network1

LD SMO.1

R Q0.0,1

MOVB 16#F8, HSCO_Ctrl

MOVD 0, HSCO_CV

MOVD 1000, HSCO_PV

HDEF 0.0

CALL SBR_0

CALL SBR_1

//SBRO, KHBI DPONG VA CHO PHEP PTO
NETWORK1

LD SM0.0

MOVB 16#8D, PLSO_Ctrl

MOVW 1, PLSO_Cycle // bé rong xung 1ms
MOVD 30000, PTO0_PC //Sé xung la 30000
PLS 0/ PHAT XUNG & Q0.0

//SBR1, kh&i dong HSCO

NETWORK

LD SM0.0

ATCH INTO, 12

ENI

HSC 0

49
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//INTO Set Q0.1 va nap gia tri dat cho HSCO
LD SMO0.0

S Q0.1, 1

MOVB 16#A0, HSCO_Ctrl

MOVD 1500, HSCO_PV

ATCH INT1, 12

HSCO

/INT1 SET Q0.2 , dém xuéng va nap gia tri dit mgi
LD SMO0.0

S Q0.2, 1

MOVB 16#B0, HSC_Ctrl

MOVD 1000,HSCO_PV

ATCH INT2, 12

HSCO

//INT2, Reset Q0.1, Q0.2, dé€m |én, reset gia tri hién tai
NETWORK1

LD SMO0.0

R Q0.1, 2

MOVB 16#D8, HSCO_Ctrl

MOVD 0, HSCO_CV

ATCH INTO, 12

HSCO

Vi du: diéu khién vi tri ddng cd budc

Incremental shaft

Pulses Direction of rotation encoder
['4 —|
Qo.0| [qo.2
 Ate0a00055"
ﬁ:}]—| ELE
[races] = D.:: P 1 \ Stepper
e motor
Diriver
L R SBATIC
Positioning L Phase B
angle in binary | Phase A
coded decimal
format 11.1 1.4 1.5
Stop| Select direction
1.0 # I b, of rotation
Start
+24 V

(10.0 - 10.7)
11.2] |11.3
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( Start main program. )

v

Execute initializations (only on first
scan cydd el

v

Choose rotation direction (1157,

v

Specify operating mode (seanch for
referencefpostioning)in SBR1.

Reference point set’?

Seach forreference.

Set positionin BRI,

v

v

Sa reference point.

hanitor position .

51
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Oid faulty
pasgtion occur?

Twa unsuccessiul
comection attemptsy

Lachk contral.

Comect posiionin SBRS.

v

Foknowledge positoning
e,

g

h

( End main program. j

//Main

Network 1 // Specify Pulse Width and Define High-Speed Counter HSC2
LD SMO0.1

ATCH INTO, 19

ENI

MOVW +0, SMW70 /I Specify pulse width of 0.
CALL SBR6

MOVB 16#FC, SMB57

HDEF 2,10

HSC 2

Network 2 // Check Positioning and Specify Cycle Time

/I Load memory word MW25 to check if there is a positioning error. If the value in
MW25 is equal to 0 (no positioning error), move the constant 200 to special memory
word SMW68 to specify a cycle time of 200 microseconds for pulse train output QO0.0.

LDW= MW25, +0
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MOVW +200, SMW68

Network 3 // Enable Counterclockwise Rotation

/I The switch at input 1.5 specifies the direction of the motor rotation. If input
11.5 is set (signal = 1), the motor runs counterclockwise//

LDN MO.1
A 11.5
S Qo0.2, 1

Network 4 // Enable Clockwise Rotation

/I The switch at input 1.5 specifies the direction of the motor rotation. If input
11.5 is not set (signal = 0), the motor runs clockwise//

LDN MO.1
AN 11.5
R Qo0.2, 1

Network 5 // Activate Blocking

/I To protect personnel and equipment, the program provides the opportunity to
block the drive after activating the motor STOP switch at input 11.1 or after three faulty
positionings have been reported at memory word MW25 (value in MW25 = 3). Either
event sets the blocking memory bit at M0.2 and turns the drive off immediately.//

LD 11
OwW= MW25, +3
S MO0.2, 1

Network 6 // Cancel Blocking

/I To prevent the uncontrolled start of the drive when the STOP switch is
released or the number of faulty positioning reports drops below three, M0.2 is reset
only if both of the switches at input 11.0 (motor START) and input I1.1 (motor STOP)
are released and the value in memory word MW25 is less than or equal to two.//

LDN 11.1

AN 11.0

AW<= MW25, +2
R Mo0.2, 1

Network 7 // Call Subroutine SBR1 to Specify Operating Mode

/l If the switch at input 1.4 (set reference point) is activated and there is no
blocking active and the first positioning has not been set, the program calls subroutine
SBR1 to specify the operating mode.//

LD 1.4
EU

AN  MO0.2
AN  MO0.4
CALL SBR1

Network 8 / Cai dat HSC, PWM/PTO , SMD58 la gia tri méi cho HSC2, SMB67
khdi dong PTO

LD 1.0

EU
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AN  MO.1
AN  MO0.2
AN MO0.4

AD>= SMD72, +1

MOVD +0, SMD58

HSC 2

MOVB 16#85, SMB67

S MO.1, 1

PLS 0

Network 9 // Call Subroutine SBR2

/f a reference point has been specified (M0.3 is set) and no positioning has
happened yet (M0.4 is not set), the program calls SBR2 to calculate the number of

steps.
LD Mo0.3
AN MO0.4
CALL SBR2

Network 10 // Start Position Correction Wait Timer

/I Once the wait timer T97 has expired, if a positioning fault is detected, a
second wait timer (T98) is started.

LD M1.1
AW>= MW25, +1
AN  MO0.2

TON T98, +100
Network 11 // Position Correction

/ After timer T98 has expired, call subroutine SBR5 to calculate the steps
necessary to correct the positioning. Move the constant 1000 to special memory word
SMW68 to specify a cycle time of 1 ms for pulse train output QO0.0.Move the
hexadecimal value 85 (binary 1000 0101) to special memory byte SMB67. This
enables the update of the cycle time and the PTO pulse count value, sets the time base
to 1 microsecond/tick, selects PTO mode, and enables output Q0.0. Set memory bit
MO.1 (drive ON). Examine the special memory bits for pulse output Q0.0 and enable
the pulse function as defined by those bits. Reset memory bit M1.1.

1
LD T98
CALL SBR5

MOVW +1000, SMW68
MOVB 16#85, SMB67  //Load the control bits for pulse train output QO0.0.

S MO.1, 1
PLS 0
R M1.1, 1

Network 12 // Position Monitoring

/I Memory bit M20.0 is set when the pulse output at output Q0.0 is completed. If
the pulse output is completed (M20.0 = 1) and there is no blocking (M0.2 = 0), start on-
delay timer T97 with a preset time (PT) of 50 (500 ms).
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LD M20.0

AN  Mo0.2

TON T97, +50

Network 13 // Waiting Time Expires: Call Subroutine SBR4

/I After on-delay timer T97 expires, set memory bit M1.1 and call subroutine
SBR4 for position monitoring. Reset memory bit M20.0 to allow the pulse output to
restart and to reset timer T97.

LD T97

S M1.1, 1

CALL SBR4

R M20.0, 1

Network 14 // Stop Drive and Call Subroutine SBRO

/I Load input 1.1 to stop the motor when the switch is activated.

LD 1A

EU

A MO.1
CALL SBRO

Network 15 // Call Subroutine SBR6 after Three Positioning Errors

//1f the switch at input 11.4 (set or delete reference point) is activated and three
positioning errors have been reported, the program calls SBR6 to reinitialize memory
bits, counters, and displays.

LD 1.4

EU

AW= MW25, +3
CALL SBR6

// SBRO, Stop Drive and Set PWM/PTO Control for Output Q0.0
/I In this network, special memory byte SMB67 initializes the pulse
// width modulation function of output QO0.0.

LD SMO0.0

MOVB 16#CB, SMB67

PLS 0

R Mo.1,1

// SBR1, Call Subroutine SBRO0 to Stop the Drive

Network 1

LD MO.1

CALL SBRO

Network 2 // Request Reference Point Trend

LD MO0.3

R MO0.3, 1

R Q1.0,1

MOVD 16#1999997C, SMD72
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Network 3 // Set Reference Point and Display Message

LDN MO0.3
S MO0.3, 1
S Q1.0, 1

// SBR2, Controlled Positioning

Network 1

/I In this subroutine, the controller reads the positioning angle in binary
coded decimal format from the input byte IBO into the memory byte MB11. The
pulse number which corresponds to this angle is calculated by dividing the angle
to be traversed in degrees by 360 degrees and then multiplying that result by the
number of steps per motor revolution.

/I The stepper motor used in this sample application is applied in half-step
operation, with the number of steps per motor revolution = 1000. To reduce the
size of the numbers to be stored while retaining the correct ratio, 1000/360 = 25/9.
The calculated number of steps is subsequently rounded off in subroutine SBR3.//

LD SM0.0

MOVB B0, MB11

R M8.0, 24
MOVW +9, VW10
DIV Vw10, MD8
MOVW MW8, MW14
MUL +25, MD8
MUL +25, MD12
DIV VW10, MD12
CALL SBRS3

MOVW +0, MW12
+D MD12, MD8
MOVD MD8, AC2
MOVD AC2, SMD72

Network 2 / Tinh phuy 2 khi quay ngudc

LD 1.5
INVD AC2
INCD AC2

Network 3 / Dat gidi han sai sd

LD SMO0.0

MOVD AC2, ACO

MOVD AC2, ACH

-D  +2, ACO

+D +2, AC1

/I SBR3, Lam tron sé budc
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Network 1

LDW>= MW12, +5

INCW MW14

/I SBR4, NE&u dinh vi dung, xda bit bdo hiéu Q1.1
Network 1

LDD<= HC2, ACH

AD>= HC2, ACO

R MO0.4, 1

R M25.0, 16

R Q1.1,1

CRET

Network 2 // N&u sai léch vi tri thi bao
LD SMO0.0

INCW MW25

S Q1.1,1

// SBR5, Tinh sai léch vi tri

Network 1

LD SMO0.0

MOVD AC2, AC3

-D  HC2, AC3

Network 2

LDD<= HC2, ACO

MOVD ACS3, SMD72

Network 3 // Khi quay ngugc dén gidi han dudi thi quay ngugc
LDD<= HC2, ACO

A 11.5
R Qo0.2, 1
CRET

Network 5 / D&o ngugc va tang s6 budc
LDD>= HC2, ACH1

INVD AC3

INCD ACS3

MOVD ACS3, SMD72

Network 6 / Khi dat dén gidi han trén thi dao chiéu .
LDD>= HC2, ACH1

AN 115

S Q0.2, 1

// SBR 6, khdi dong lai

Network 1

LD SMO0.0

R MO0.0, 128

57
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R M25.0, 16

R Q1.0,2

MOVD 16#1999997C, SMD72
//INTO

Network 1 // INTO., Reset Drive ON MO0.1 Bit va Set Pulse Output Complete Bit
M20.0

LD SMO0.0

R MO.1, 1

S M20.0, 1

Network 2 // Set First Positioning Bit M0.4
LDN Mo0.4

S MO0.4, 1

9.29 TRUYEN THONG

PLC c6 mot hodc hai cdng (Port 0, Port 1) dung dé truyén
théng noi ti€p RS485.

Pin Humber Signal
/\ Shield

24 % Return
RS-485 Signal B
Feguest-to-Zend
5% Return

+5 %

+24 %

RS-455 Signal &
Mat applicable

-

Pin 1
Fin &

Fin 3

Fin §

L

woom o~ m o B R R

Théng qua céng ndi tiép c6 thé ghép S7-200 v4i céc thiét bi
khac nhu S7-200, S7-300, HMI, PC. Muén sl dung céng ndi ti€p
theo giao thic ngudi dung, ta phai d4t c6ng 6 ché do freeport béng
cach dat noi dung cho SMB30 (port 0) va SMB130 (port 1) theo bang
sau:

Bang 9.6

SMB 30, SMB 130 Miéu ta
Bit7,6 00, 10: khéng parity
01: parity ch&n

11: parity 1é
Bit 5 0: data 8 bit
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1:data 7

bit

Bit 4, 3, 2

000:

38400 bps (CPU212 19200)

001:

19200

010:

9600

011:

4800

100:

2400

101:

1200

110:

115200 ( CPU212 600)

111:

57600 ( CPU212 300 )

Bit1, 0

00, 11: PPI slave (dung cho mang)

01: Freeport

10: PPl master (dung cho mang)

Nhu véay vdi giao thuc free port, 9600 baud ta nap 9 vao
SMB30 va 5 vdi 19200 baud

Ngoai ché do truyén théng freeport ma giao thiic do ngudi
dung qui dinh, PLC con dung ché dé PPl master /slave, giao thic
truyén thédng da qui dinh s&n boi phan mém trong PLC.

Két n6i PLC vgi thiét bi khac thong qua cable k&t ngi PP Multi

Master, co6 hai

loai

RS232 va USB,

- 130 mm——M

hay cable PPI/PC

la—— 47m

s il ;

RS-232 COMM RS-485 COMM
RS-485 Connector Pin-out RS-232 Local Connector Pin-out
Pin Number Signal Deseription Pin Number Signal Description
1 No connect 1 Data Carrier Detect (DCD) (not used)
2 24 V Return (RS-485 logic ground) 2 Receive Data (RD) (output from PC/PPI
cable)
3 Signal B (RxD/TxD+) 3 Transmit Data (TD) (input to PC/PPI
cable)
4 RTS (TTL level) 4 Data Terminal Ready (DTR)!
5 No connect 5 Ground (RS-232 logic ground)
[} No connect 6 Data Set Ready (DSR)1
7 24 V Supply 7 Request To Send (RTS) (not used)
8 Signal A (RxD/TxD-) 8 Clear To Send (CTS) (not used)
9 Protocol select 9 Ring Indicator (RI) (not used)

1 Pins 4 and & are connected internally.

Khi n6i cap véi may tinh, dat switch 7 vi tri 0, switch 6 vi tri
local (0), con khi nGi véi modem, dat switch 6 vi tri remote (1), may



80 PILU KHIEN LOGIC LAP TRINH PUQC

TS NGUYEN PUC THANH

tinh la Master nén chon switch 5 vi tri 1, néu chon van téc truyén
9600 thi vi tri cac switch la 01001000

12345678
Kbaud 123 L
1152 110 8 Spare
576 111 7 1=10 Bit
384 000 0=11 Bit
19.2 001 6 1=Remote/DTE
96 010 0= Local / DCE
48 011 5 1=PPI (M Master)
24 100 0=PPI/Freeport
12 101 4 Spare
LED Color Description
Tx Green RS-232 transmit indicator
Rx Green RS-232 receive indicator
PPI Green RS-485 transmit indicator

- 47 m

ullf
%»;}s U siom | g =
E 2
& !5H Iy w
L s B ow
UsSB COMM : : RS-485 COMM
LED Color Description
Tx Green USB transmit indicator
Rx Green USB receive indicator
PPI Green RS-485 transmit indicator
RS-485 Connector Pin-out USB Connector Pin-out
Pin Number Signal Description Pin Number Signal Description
1 No connect 1 USB - DataP
2 24 W Return (RS-485 logic ground) 2 USB - DataM
3 Signal B (RXD/TxD+) 3 USB 5V
4 RTS (TTL level) 4 USB logic ground
5 No connect
[} MNo connect
7 24 W Supply
8 Signal A (RxD/TxD-)
9 Protocol select (low = 10 bit)
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01m
| 0.3m (4in.) 46m
| (12in)) T (181iny)
40 mm
| (1.8in.) —

RS-232 COMM RS-485 COMM
Isolated
EEER  eoreicane

PPI Baud PC
Rate 123 SWITCH 4 1= 10 BIT

1 384K 000 a= 11 8IT
192K 001

] a6k 010 SWITCH § 1= DTE
24K 100 0= DCE
12K 101

Tudng tu PLC Omron, 8 ché& do freeport cé thé truyén va nhan
data bang hai 1énh XMT va RCV. Khi dung lénh XMT, di liéu
truyén lay ti bang cé dia chi dau & TABLE, con di liéu nhan chua
vao TABLE, chiéu dai bang t6i da 255. Byte dau clia bang cho biét
chiéu dai di liéu. Khi ky tu cudi cia bang dugc gbi sé bao su kién
ngat 9 hay 26 hay tdc dong SM4.5 (port 0), SM4.6 (port 1), hai bit
nay ON khi da thuc hién xong viéc truyén va OFF khi dang truyén.

MO0 T
[
| | EN ENDf——)
vED- TEL
1dpoRT
Caunt vl E 5 s o G E

Characters of the message

Mumber of bytes to transmit (byte field)

Su kién ngat 8 (Port 0), 25 (Port 1) sé& xay ra khi thu mét ky
tu, lic nay SMB2 chiia ky ty viia nhan con SM3.0 chia két qua
kiém tra parity (0: khéng c6 16i parity, 1: c6 16i parity).

Chu y la khéng cung lic nhan va géi di liéu qua port, gitia
hai ché do can co khoang nghi.
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Vi du: Truyén dung Iénh XMT va nhan ky ty dung SMB2, may
tinh g&i xudng ky tu A thi Q0.0 ON, géi ky tu B thi Q0.0 OFF, khi
10.0 ¢ canh Ién thi PLC géi lén ky tu A, 10.1 c6 canh |én thi PLC
gdi Ién ky tu B, may tinh nhan dugc A thi dén Start sdng, may tinh
nhan dugc B thi den Stop sang, Cé thdgi gian nghi 5ms tu khi PLC
nhan di liéu dén khi gdi lén

//Chuong trinh chinh
//INetwork 1

LD SMO0.1
MOVB 9, SMB30
ATCH INT_O, 8
ENI

MOVB 'B', VvB103
MOVB 'A', VB101
MOVB 1, VB102
MOVB 1, VB100
/I Network2

LDN M1.0

A 10.0

EU

XMT VB100, 0
S Qo0.1, 1

// Network3

LDN M1.0

A 10.1

EU

XMT VB102,0
R Qo0.1, 1
//Chugdng trinh ngato
/INetwork1

LD SMO0.0

LPS

S M1.0,1

AB= SMB2,'A
S Qo0.0,1

LPP

AB= SMB2,'B'
R Q0.0, 1
//INetwork2

LD M1.0

MOVB 5, SMB34
ATCH INT1, 10
//Chugdng trinh ngati
LD SMO0.0

R M1.0, 1
DTCH 10
Chuong trinh VB
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Private Sub cmdQuit_Click()
MSComm1.PortOpen = False
End

End Sub

Private Sub cmdSendA_Click()
MSComm1.Output = "A"
End Sub

Private Sub cmdSendB_Click()
MSComm1.Output = "B"
End Sub

Private Sub Form_Load()
If MSComm1.PortOpen Then MSComm1.PortOpen = False
With MSComm1
CommPort =3
Settings = "9600,n,8,1"
InputLen =0
. InputMode =0
RThreshold = 1
. PortOpen = True
End With

With Shape1
FillColor = vbWhite
Shape =3
. FillStyle = 0
End With
With Shape2
FillColor = vbWhite
Shape =3
FillStyle = 0
End With
End Sub

Private Sub MSComm1_OnComm()
Dim data
If MGComm1.CommEvent = comEvReceive Then
data = MSComm1.Input
Select Case data
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Case "A"
Shape1.FillColor = vbBlue
Shape2.FillColor = vbWhite
Case "B"
Shape1.FillColor = vbWhite
Shape2.FillColor = vbRed
End Select
End If
End Sub

Lénh RCV dung dé nhan mdt ban tin chia vao mét bang, ta
phai qui dinh cac diéu kién khdi dau va két thic cho ban tin va
dung cac 6 nhé SMB86..SMB94 (Port 0), SMB186..SMB194
(Port 1) hé trg, Khi thu xong béng lIénh RCV sé tac dong su
kién ngat 23 Port 0 (24 Port 1) . Chu y la hai lénh XMT va RCV
khong thé st dung déng thdi, néu hai Iénh thuyc hién cung lic
thi Iénh sau khong thyc hién va ENO la 0.

MO.0 RCv
14PORT
Start End
Courit Char Tl E 5 5 A G E Char
[
Characters of the message
L Mumber of hytes received (hyte field)
S7-200
Symbol Hame SM Address
Port 0 Port 1
PO_Start_Char SMBESS Start of message character.
P1_Start_Char SMB155
PO_End_Char SMB39 End of meszage character.
P1_End_Char SMB189
PO_ldlle_Time Shiya0 ‘Word data: Idle line time period given in milliseconds. The first character received after the idle line
P1_lclle_Time SMAMA0 | titme has expired is the start of a new message.
PO_Timeout Shivya2 ‘Word data: Inter-characterimessage timer timeout value given in milizeconds. If the time period is
P1_Timeout ShW192 | excesded, the receive message i terminated.
PO_Max_Char SMB34 Maimum number of characters to bereceived (1 to 255 bytes).
P1_Max_Char ShE194 Hote: This range must he zet to the expected maximum buffer size, even if the character

count message termination is not uzed.
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Receive Message Control Byte

MSE LsB
Port 0 Port1 | Eit 7 o
Format

F0_Ctrl_Rev SMEBST en|sc|ec| il [cim | Tm| bk |0

P1_Ctrl_Rev SMB187 v

PO_Ctrl_Row 7 SMETY en: 0 i =receive message function iz disabled

P _Ctrl_Row_7 Sh1ET.T 1 = receive messade function iz enabled

PO_Ctrl_Reow B SMET E ey 0 i =ignaore SMBSS or SMB188

P1_Ctrl_Rcov B Sh1ET 6 1 = use the value of SMBSS or SKB155 to detect start of message
PO_Ctrl_Fow S SMET S ec: 0 i =ignore ShBSS or ShB183

P _Ctrl_Row_S5 Sh1ET .S 1 = uze the value of SMBSS or SMB159 to detect end of message
PO_Ctrl_Fcwv_4 SMET 4 il: 0 =ignore SMAE0 or SMB190

P14 _Ctrl_Row_4 ShET 4 1 = uze the value of EMW1 90 to detect an idle line condition
PO_Ctrl_Rcw_3 SMET 3 cim: oo = timer is an inter-character timer

P _Ctrl_Row 3 ShET3 1 = timer iz a message timer

PO_Ctrl_Row_2 SMET 2 tmr: 0 =ignore SMWA2 or S92

P _Cirl_Reow 2 SharT2 1 =terminate receive if the time period in SMWOZ ar

____________ Sh192 is exceeded
PO_Ctrl_Fcw_1 SMET A bk ignore break condtions
P1_Ctrl_Riew_1 SM1ET 1 = uze break condition as start of message
............. detection
57-200 SM Receive Message Status Byte
Symbol Hame Address =B L=B
Port 0 port1 | Bi 7 0
Format

PO_Stat_Rov | SMB86 aleTaTlalali Tale

P1_Stat_Rcy SME186

PO_Stat_Rcv_7 | SMEE.7 r 1| = Receive message was terminated by user disable command
P1_Stat_Rcv_7 swise7 | i

PO_Stat_Rcv & | SME66 r Receive message terminated: error in input parameters or
P1_Stat_Rcv & Shi185.6 issing start or end condition

PO_Stat_Roy 5 | SMEG.5 & = End character receiven

P1_Stat_Rcov S ShHEE.S

PO_Stat Rov. 2 | SME8.2 t Receive message terminated: timer expired
P1_Stat_Rcv_2 Shi1 6.2

PO_Stat_Rcv_1 | SME6.1 =3 Receive message terminated: maximum character
P1_Stat_Rov 1 Shi186.1 urt achiever

PO_Stst_Rov 0 | Shigg.0 R = Receive message was terminated because of a
P1_Stat_Rev 0 Shi186.0

parity error

Chu y |a thay d6i c&u hinh chi hiéu qua khi thuc hién 1énh

RCV. Khi Ilénh RCV da gay ngét thi ngiing hoat déng

P& nhan biét b4t ddu ban tin c6 thé dung nhiéu céch:

- Qui dinh ky tu bat dau trong 6 nhé SMB88 (SMB188), trong
byte diéu khién cho bit sc SM87.6 (SM187.6) logic 1
(thudng ding khi truyén ky ty)

- Phat giac dudng day roéi: qui dinh thgi gian dudng day roi
giGia hai 1an phat ban tin, thudng la hon ba lan thdi gian
truyén mot byte, trong 6 nhé SMW90 (SMW190) don vi la
ms. Khi 1énh RCV dudgc thuc hién PLC sé tinh thgi gian
dudng day rbi, cac byte nhan trugc thsi gian nay sé lam
kh&i dong lai bd tinh th&i gian nay, sau thdi gian réi qui
dinh méi chdp nhan cac byte dua vao bang (thudng dung
khi truyén nhi phan) trong byte diéu khién cho bit il SM87.4
(SM187.4) 1én 1
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Characters Characters

le‘ [|Hu|_

Restarts the [die time First character placed in the

message huffer
Receive instruction is executed: Idle time is detected:

starts the idle time starts the Receive function

- Phat giac tin hiéu break: dudng truyén G diéu kién break
khi n6 & muc zero han th&i gian truyén mot byte, lic dé
PLC sé& nhan cac ky tu sau diéu kién break, bit 1 (bk) cla
byte diéu khién dat 1én 1

Pé nhan biét két thic ban tin gay ra ngat cé thé dung:

- Ky ty cudi trong 6 nhé SMB89 (SMB189), bit 5 (ec) byte
diéu khién logic 1

- Timer gilta ky tu: néu thdi gian giGra hai ky ty I6n hon thoi
gian trong 6 nhéd SMW92 (SMW192) ddn vi ms thi coi nhu
k&t thuc truyén ban tin, bit 2 (tmr) cla byte diéu khién muc
1, bit 3 (¢/m) muc 0

Characters Charactos
= f
Restarts the intercharacter The intercharacter timer expires:
fimer Terminates the message and generates the

Receive Message interrupt

- Timer ban tin: qui dinh thdi gian truyén mot ban tin trong 6
nhé SMW92 (SMW192) , sau thdi gian nay coi nhu két thic
nhan, bit 2 (tmr) cGa byte diéu khién muc 1, bit 3 (c/m)

muc 1
Charactors Characters
Start of the message: The message timer expires:
Starts the message timer Terminates the message and generates the

Receive Message interrupt
- S0 ky tu t6i da: qui dinh truyén t6i da bao nhiéu ky ty
SMB94 (SMB194), néu nhan qué gay ra ngét
- Sai parity
- Do k&t thuc thu, dat bit 7 (en) cla byte diéu khién vé 0

Vi du:nhan ban tin va truyén trd lai ban tin da nhan dung lénh
RCV va XMT
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NETWORK 1 // Main Program

LD SMO.1 //On the first scan,

MOVB 16#09 SMB30 //Initialize Freeport:

/I - Select 9600 baud

/I - Select 8 data bits

/I - Select no parity

MOVB 16#B0 SMB87 //Initialize RCV message control byte:

/I RCV enabled, detect end of message character, detect idle line condition as
message start condition

MOVB 16#0A SMB89 //Set end of message character to hex OA (line feed)
MOVW +5 SMW90 //Set idle line timeout to 5 ms.

MOVB 100 SMB94 //Set maximum number of characters to 100.

ATCH INT_0 23 //Attach interrupt O to the receive complete event.
ATCH INT_2 9 //Attach interrupt 2 to the transmit complete event.

ENI

RCV VB100 0 //Enable receive box with buffer at VB100 for port 0
NETWORK 1 // Interrupt 0

//Receive complete interrupt routine

LDB= SMB86 16#20 //If receive status shows receive of end character,
MQOVB 10 SMB34 //then attach a 10 ms timer

ATCH INT_1 10 //to trigger a transmit

CRETI //and return.

NOT

RCV VB100 0 //If the receive completed for any other reason, then start a new
receive.

NETWORK 1 // Interrupt 1

//10 ms timer interrupt

LD SM0.0

DTCH 10 //Detach timer interrupt

XMT VB100 0 //Transmit message back to user on port 0
NETWORK 1 // Interrupt 2

LD SM0.0

RCV VB100 0

Vi du: Viét chuong trinh PLC nhén dir liéu ndi tiép dang ma ASCII,
baudrate 19200. Lénh thr nht ky tu “A” sau d6 la sau byte, s¢ dugc PLC cat
vao ba & nhé tir VBO, ding lam chu ky xung va s6 lugng xung cho 1énh phat
xung PTO & QO0.0. Lénh tht hai “BC” cho M0.0 ON.. Khi nhan dugc dit li¢u
PLC g6i tra lai thong tin dd nhan, néu M0.0 chuyén trang thai tir OFF sang ON
thi PLC cho MO0.0 OFF va phat xung, phat di xung gdi [én may tinh ky tu ‘@’.
Viét chuong trinh VB géi va nhan dir liéu v6i PLC nhu hinh dudi. Trong 6
txtPeriod gd hai sb hex, 6 txtNumber g bon s6 hex, bAm cmdSend goi 1énh thir
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nhét, bAm nut cmdRun goi 1énh thir hai. Khi PLC gdi tra lai 1énh thir nhét hién
thi sdu byte trong hai 6 text dang s nguyén, khi PLC goi tra lai 1énh thi hai cho
dén shpRun mau xanh, khi PLC go1 “@” cho dén nay mau d6. Khi may tinh
g6 1énh, néu sau 0.1s khong nhan duoc tra 161 tir PLC thi bao nhan IblError
“NOT CONNECTED”

Private Declare Function Beep Lib "kernel32" (ByVal dwFreq As Long, ByVal dwDuration As
Long) As Long

Dim datain
Dim received
Dim timeout

Private Sub cmdQuit_Click()
MSComm1.PortOpen = False
End

End Sub

Private Sub cmdRun_Click()
IblError.Visible = False
datain =""
Shape1.FillColor = vbRed
MSComm1.Output = "BC"
Timer1.Enabled = True
received = False

End Sub

Private Sub cmdSend_Click()
IblError.Visible = False
datain = ""
MSComm1.InBufferCount = 0
Text3.Text=""
Text4d. Text=""
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End Sub

datain =
MSComm1.Output = "A" & Text1.Text & Text2.Text
cmdRun.Enabled = True

Timer1.Enabled = True

received = False

Private Sub Form_Load()

End Sub

With MSComm1
.CommPort =3
.Settings = "19200,n,8,1"
.RThreshold = 1

JInputLen =0
.PortOpen = True
End With

IblError.Visible = False
Timer1.Interval = 500
Timer1.Enabled = False
Text1.Text = FO
Text2.Text = 0056
cmdRun.Enabled = False
received = False

datain =""

Private Sub MSComm1_OnComm()

End Sub

If MSComm1.InBufferCount > 0 Then
received = True
datain = datain & MSComm1.Input

End If

Text5.Text = datain

If (Mid(datain, 1, 2) = "BC") Then
Shape1.FillColor = vbBlue
cmdRun.Enabled = False
datain = ""

End If

If (Mid(datain, 1, 1) = "A") And Len(datain) > 6 Then
Text3.Text = Mid(datain, 2, 2)
Text4.Text = Mid(datain, 4, 4)
datain = ""

End If

If Mid(datain, 1, 1) = "@ Then
Shape1.FillColor = vbRed
cmdRun.Enabled = True
Beep 2000, 500
datain = ""

End If

Private Sub Timer1_Timer()

If Not (received) Then
IblError.Visible = True
Beep 1000, 200

TS NGUYEN PUC THANH

69
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timeout = True
End If
Timer1.Enabled = False
End Sub

Chuong trinh PLC

Chuong trinh chinh MAIN
Network 1

LD SMO0.1

LPS

MOVB 5, SMB30
ATCH INT1,19
AENO

ATCH INTO, 9
AENO

ATCH INT2, 23
LRD

ENI

MOVB 2#10011101, SMB67
AENO

MOVB 2#10010100, SMB87
AENO

MOVB 100, SMB94

LRD

Ngit Thu INT4

Network 1

LD SMO0.0
XMT VB10,0
MO.1

= Q0.1

Network 2

LDB= VB10,7

ATH VB12,VBO, 6
MOVB VB0, SMB69
MOVW VW1, SMW74

Network 3
LDB= VB10, 2
R Q0.0, 1
PLS 0

S MO.0, 1

Ngit Truyén INTO
Network 1

LDN MO0.0

RCV VB10,0

TS NGUYEN PUC THANH
AENO
MOVB 1, VB20
AENO
MOVB '@, VB21
LRD
MOVB 0, SMB68
AENO
MOVW 50, SMW90
AENO
MOVW 20, SMW92
LRD
MOVD 0, VD10
AENO
MOVD 0, VD14
AENO
MOVW 0, SMW72
LPP
RCV VBI10,0
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Ngit PTO INT1

Network 1/
LD SMO0.0
R MO0.0, 1
XMT VB20, 0

9.30 LENH MANG

S7-22x CP EM EM CP CP
243-2 277 241 243-1243-11T

Ethernet Network

Phone Network

PROFIBUS Network

AS Interface Field Bus

PPI/MPI Network

ASCII Protocol (FreePort)

Khi ndi nhiéu PLC S7-200 vSi nhau qua mang 485 PPl ta dung
lénh NETR/ NETW dé doc/ghi dii liéu, cac PLC phai cé dia chi cu
thé. C&u hinh mang PPI gém c6 PLC master va céc slave, néu c6
man hinh hay may tinh thi cac thiét bi nay cling la master, 1&énh
NETR/ NETW d&t trong chudng trinh ctia PLC master, di liéu
truyén nhan giia master va slave chida trong mot bang, trong mét
chuaong trinh c6 t6i da 8 Iénh NETW hay /va NETR clng dugc kich
hoat. Lénh NETW/R sir dung mot bang dé truy cap slave, cé thé ghi
/doc dén 16 byte di liéu mdi slave
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IMaster

[T M
= N
57-200

STEP 7-MicroWIN %EDD " STEP 7-Micro/WIN
I N 57-200
Master Master Master B9S850 Hwi Slave
Master
Giao ti€p mang PPI
NETR NETW
4EN ENO— —EN ENO[—
4TBL 41TBL
dPORT 1FORT
Byte
Offset 7 0
0 D|A|E|D|Errurcude
1 Remote station address
2 FPaointer to the data
3 area in the
4 remote station
5 G MWL or W
] Data length
7 Data byte 0
g Data hyte 1
22 Data byte 15

D: done, khi lénh dudc thuc hién thi & muc 1

A: active, Iénh dang chd dudgc thuc hién trong hang dgi
E: error, bdo c6 16i, ma 16i trong error code

Error code:

- 1:tram remote khong tra IGi

- 2:16i thu (sai parity, frame..)

- 3:trung dia chi, 16i phan cling
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- 4: hang dgi tran, qua 8 Iénh dang chd

- 5:dunglénh NETW/R nhung khéng cai dat PPl master

- 6:tham s6 bang khéng ding

- 7:Tram remote ban

- 8: Sai giao thuc

- 9: Sai dia chi hay kich thudc di liéu

Vi du: mét day chuyén géom 5 PLC, PLC master c6 dia chi 6,
cac PLC slave diéu khién cac may déng goéi cé dia chi 14an lugt 2,
3, 4, 5. PLC master gdi hai byte dif liéu xuéng dia chi VW101 cla
slave va nhan ba byte ti dia chi VB100. Bang cho 1énh NETR &

céac dia chi VB200, VB210, VB220, VB230. Bang cho Iénh NETW §
céac dia chi VB300, VB310, VB320, VB330.

Llazter
Case Packer #1 Case Packer #2 Case Packer #3 Case Packer #4  Diverter

Station 2 Station 3 Station 4 Station 5 Station & TD 200 Station 1

@::@@F:@ =

Bang thu ding doc dit héu tram 2 © Béang phat ding gfi dit lidu dén tram 2
7 0
5
VB200 D|A|E|0|ErrorCode VB300 D|A|E|0|E Cod
rror Code
VB201 Remote station address = 2 .
- VB301 Remote station address = 2

VB202 Pointer to the "

VB302 Pointer to the
VB203 data area

- VB303 data area

VB204 in the VB304 inih
\VB205 Remote station = (&VB100) |r-| °

VB305 Remote station = (&VB101)
VB206 Data length = 3 bytes BS Datalenath =2 b

06 =

VB207 Control VB307 e 0 ytes
\B208 Status (MSB)

VB308 0
VB209 Status (LSB)

Sau day la doan chuong trinh doc va géi dit 1iéu cho tram 2
NETWORK 1

LD SMO0.1 // Chu ky quét dau,

MOVB 2 SMB30 // cho phép mode PPl master

FILL +0 VW200 68 // x6a dém phat va thu

NETWORK 2
LD V200.7 // Khi bit NETR Done set
AW= VW208 +100 // va d& déng géi 100 hép,
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MOVB 2 VB301 // Nap dia chi tram 2

MOVD &VB101 VD302 // Nap con trd di liéu tram 2
MOVB 2 VB306 // Nap s6 byte truyén

MOVW +0 VW307 // Nap di liéu truyén

NETW VB300 0 // X6a s6 hép tram 2 da déng goi

NETWORK 3

LD V200.7 // Khi bit NETR Done set ,

MOVB VB207 VB400 // c4t dii liéu diéu khién tir tram 2
NETWORK 4

LDN SMO0.1 // NEu khéng phai chu ky dau

AN V200.6 // va khong cé 16i

AN V200.5

MOVB 2 VB201 // Nap dia chi tram 2

MOVD &VB100 VD202 // Nap con trd di liéu tram 2
MOVB 3 VB206 // Nap s6 byte di liéu nhan

NETR VB200 0 // Doc di liéu diéu khién va trang thai trong tram 2

Ngoai lénh NETR/W S7-200 cé thé giao ti€p mang dung
chudn MODBUS va giao ti€p bién tdn dung chudn USS, céc giao
thic nay s dung thu vién Modbus Protocol va USS Protocol

S7-200 & ché& doé PPI Slave c6 thé két ndi v6i S7-200, S7-300,
S§7-300 dung lénh X_PUT (SFC68), X_GET (SFC67) giao ti€p vdi
S§7-200. Cach k&t néi nay dung cho van téc truyén dén 187.5Kb/s,
mudn tang van toc truyén dén 12Mb/s theo mang Profibus ta dung
module mé& réng EM277 cho S7-200 va card CP cho may tinh,
S7-300 phai c6 céng giao ti€p Profibus, néu trong ciu hinh phin
cing cua Simatic Manager khdng c6 EM277 ta download va install
GSD (Generic Station Descriptor) clia EM277 (file siem089d.gsd )

57-300 HMI

STEP 7-Micro/WIN

S7-200 S7-200

Giao tiép mang MPI
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57-300 HMI
T
0 ODoo oooo
y ODoo oooo
E aooo oodo
oooo oaoo
— | |
=
STEP 7-MicrofWIN _ .
: i — H
] E ﬁ i E
& | ——

57-200 EM277 57-200 EMZ277

Giao ti€p mang Profibus

Trudng hgp mang LAN 10Mb/100Mb, ta s dung module
CP243-1 va dung Ethernet wizard dé cai dit. Muén ké&t néi
Internet, dung CP243-IT.

VGi nhitng yéu cau két ndi don gian , khéng yéu cau van téc
I6n va khodng céch xa, ta c¢é thé sii dung modem c6 day va khéng
day, c6 thé sl dung module mé rong modem EM241 ké&t néi vdi
CPU hay dung modem ngoai két n8i qua céng néi ti€p

STEP 7=Micro/WIN

g e

S57-200 CP243-1 S7-200 CP243-11T

Giao tiép TCP/IP

Thu vién USS Protocol

Mot PLC S7-200 c6 thé két néi nhiéu bién tdn Micromaster
theo mode USS (Universal Serial interface) , viéc cai dat thong sé
cho bién tan thyc hién nhgé thu vién USS Protocol, gitp cac bién
tan lam viéc déng bd véi nhau. Mét PLC master cé thé ghép ndi
vGi 31 bién tan slave dé diéu khién bién tan va cai dat thong s6.



B® PIEU KHIEN LOGIC LAP TRINH PUOC

TS NGUYEN PUC THANH

M&i bién tan cé dia chi cu thé, ghép vSi PLC va céac bién tan khac
theo mang 485, ta nén dung PLC c6 2 céng truyén thong (224XP,
226), mét c6ng ghép vdéi bi€n tan va c6ng thu hai két ndi may tinh
dé dé dang monitor hoat dong hé théng diung MicroWin

Master

i T

MICROMASTER

8 e8]

B3

|

|

S

Communication
port

Céap két ndi cac thiét bi véi nhau la loai hai day cé vd boc,
dau va cubi cap mang c6 dién trd két thic

Higher-level
computer
"Master”
SIMOVERT!/ SIMOVERT/ SIMOVERT!/ SIMOVERT/
SIMOREG SIMOREG SIMOREG SIMOREG
"Slave" "Slave” "Slave" "Slave”
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Cable must be terminated Switch position = On Switch position = Off Switch position = On
and biased at both ends. Terminated and biased Mo termination or bias Terminated and biased

Bare shielding: approximately 12 mm (1/2 in.) must
contact the metal guides of all locations.

Switch position = On: Terminated and biased Switch position = Off: No termination or bias
Pin # TxD/RxD + —B Pin #
N TXD/RXD - A o |
gl 300 Cable shield —
TXD/RXD + 3 TXD/RXD + B 3
all 2200 Network o Network
TXD/RXD - s IR TXD/RXD - g | connector
390 Q
5 5
Cable shield ——— 1 | Cable shield 1

1

Bi€n tan Micromaster ho MM420/ 430/ 440 diéu khi€n van
tdc dong co khong déng bd cong sudt ti 0,12KW dén 250KW, cép
dién ap 110V 1 pha, 220V 1 pha hay 3 pha 220/380V, 380/460V,
tuy theo serie, c6 thé diéu khién van t6c dong co theo kiéu V/f
h&ng s6, V¥/f hing s6, diéu khién dong tu thong FCC, diéu khién
vector, diéu khién moment, diéu khién vong hd hay vong kin. Bién
tdn c6 ngd vao analog dé diéu khién van téc, ngd vao ra s6, céng
truyén thong USS, man hinh va ban phim lap trinh BOP (basic
operator panel) hay man hinh trang thai SDP (status display

panel), chi ti€t dé nghi xem catalogue cula thiét bi.
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Pau tién ta phai cai dat thong sé cho bi€n tan thong qua BOP
.BOP hién thi 5 chii s6 va c¢6 8 nut nhdn. Cac budc cu thé tuy
thudc loai bién tan
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AAC 30 - 450
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Sac dé Bién tan MM430
Cac budéc lap trinh USS Protocol

USS cai dat 14 chugng trinh con va 3 chuong trinh ngét, dung
lugng nhé chuong trinh dén 3600 byte, viing nhé V chiém 400
byte, bd dém truyén thdng 16 byte, dung bon ACC.

- DUng lénh USS_Init dat c&u hinh truyén théng, 1énh nay thuc
hién 8 mét chu ky quét bang cach dung kich canh 3 EN,
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s SIMATIC |, IEC 1131 Mode=1 :port 0 USS
L Mode=0 : port 0 PPI
o i Eﬂss‘m Baud : van tc truyén
E Jthde Done |- Active : s6 nhi phan 32 bit, bit i
5 { Bava Emor [ muc 1 nghia 1a bién tan thy |
o sctive dugc cho phép
S | call USS_INIT, Mode, Done : 1 cho~biét [énh thuc
I Baud, Active, Done, Bror hién khong 16i

- Lénh USS_CONTROL diéu khién bién tan

USS_CTRL
—ENM

4 RUN

OFF2

OFF3

4 F_ACK

41 DIR

4 Drive Resp™
- Type Error
- Spee™ Status
Speed
Run_™
D_Dir
Inhibit

F ault

RUN=1 bién tan chay , Fault, Inhibit, OFF2, OFF3 phaila 0
OFF2=1 : bi€n tan diing cham dan

OFF3=1 : bi€n tan diing nhanh

DIR =1: quay thuéan

Drive : s6 ti 0 dén 31 cho biét diéu khién bién tdn nao
Type = 0 : bi€n tan MM3

Type = 1 : bi€n tan MM4
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Speed_SP : dit van téc, s thuc phan tram van toc t6i da
Response_R: bao da nhan tra IGi ti bién tan

Speed: van téc thuc cla déng cd, phan tram

D_Dir : huéng quay thuc clia déng co

Run_En : cho biét dong cd dang chay hay ngung

F_Ack : ghi nhan I6i tif bién tan

Error : mot byte cho biét k&t qua truyén thong

Status : hai byte trang thai do bién tan ggi vé

Fault: 1 bao c6 16i trong bién tan, mudn xda bit nay phai kha71c
phuc 16i va cho F_Ack [én 1

Inhibit: cho bi€t trang thai bit inhibit trong bi€n tan, mdc 1 1a bién
tan bi cdm chay, muén xo6a bit nay, Run, Off2, Off3, Fault phai Off
- Lénh USS_RPM_X doc théng s6 bién tan

- USS_WPM_X déi thong sé bién tan

Vidu:

NETWORK 1 // Initialize USS Protocol:On the first scan, enable the USS
protocol

// for port 0 at 19200 with drive address "0" active

LD SMO0.1

CALL USS_INIT, 1, 19200, 16#00000001, Q0.0, VB1

NETWORK 2 // Control parameters for Drive 0

LD SMO0.0

CALL USS_CTRL, l0.0, l0.1, 10.2, 10.3, 10.4, 0, 1, 100.0, M0.0, VB2, VW4, VD6,
Q0.1, Q0.2, Q0.3, Q0.4

NETWORK 3 // Read a Word parameter from Drive 0

/I Read parameter 5 index 0

LD 10.5 // Save the state of 10.5 to a temporary

= L60.0 // L location so that this network will display in LAD.
LD 10.5 // Save the rising edge pulse of 10.5

EU

= L63.7 // to a temporary L location so that it can be passed to the subroutine.
LD L60.0

CALL USS_RPM_W, L63.7, 0, 5, 0, &VB20, M0.1, VB10, VW12

NETWORK 4 // Write a Word parameter to Drive 0

/I Write parameter 2000 index 0

LD 10.6

= L60.0
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LD 10.6

EU

= L63.7

LDN SMO0.0

= L63.6

LD L60.0

CALL USS_WPM_R, L63.7, L63.6, 0, 2000, 0, 50.0, &VB40, M0.2, VB14

9.29 PC ACCESS

PC Access dung dé giao ti€p S7-200 v4i cac chuong trinh
Visual Basic hay Excel trén may tinh. PLC dugc cai dat theo mode
PPI slave (hay qua modem, mang Profibus, Ethernet), mt may
tinh c6 thé ghép nhiéu PLC véi cac dia chi khac nhau, chuang trinh
PC Acess thu thap thong tin ti cac PLC slave va gdi di liéu dén
chung, cac chuong trinh ting dung nhu VB, Excel, WinCC sé tim
thong tin t hay gdi thong tin dén PLC théng qua chudng trinh
PCAcess. Ca ché nay goi la OPC (Object Linking and Embedding
for Process Control, d&i tugng nhing, k&t néi dé diéu khién qua
trinh), OPC dua trén cac cong nghé phan mém cta Windows nhu
OLE, COM (Component Object Model), DCOM(Distributed
Component Object Model).

Chuédn OPC dugc cung cép bdi OPC Foundation, khi cac nha
sdn xudt phan mém va PLC tuan theo chu&n nay thi mét phén
mém sé dé dang ké&t ndi véi PLC. Céac thanh phan clia OPC gém
co :

- OPC-DA (Data Access) : dung dé truy cap di liéu thsi gian
thuc cla thiét bi chdp hanh

- OPC-HDA (Historical Data Access) : dung dé truy cap di liéu
qua khu cla thiét bi chdp hanh dé phan tich hoat dong cta hé
théng .

- OPC-AE (Alarms & Events) : dung dé giam sat nhiing canh
bao va su kién cla qua trinh san xuat .

- OPC-DX (Data eXchange) : dinh nghia cach mét OPC Server
trao déi thong tin véi mot OPC Server khac .

- OPC-XML (XML Data Access) : dinh nghia phudng thuc va
dinh dang dii liéu dya vao chudn XML (Extensible Makup
Language) cho phép trao déi va xd ly di liéu gilia cac hé diéu
hanh khac nhau nhu : Windows , Unix , Solaris , ..
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Ngoai ra con cac chudn khac nhu : OPC Security, OPC Batch,
OPC Commands, OPC for ERP.

PC Access thuoc loai OPC - DA dugc goi la OPC Server va cac
chuadng trinh ting dung goi la OPC Client (VB, Excel) . PC Access
truy cap cac dia chi trén PLC goi la item, Client truy cap céc item
nay trén Server. C4c item cung dic tinh cé thé gom thanh group
dé dé quan ly.

Khi s&f dung PC Access ta cai dat chuong trinh Ung dung cho
S7-200, néu két n6i PLC vGi may tinh qua cap PPI thi dat mode
PPI slave dia chi 2, néu dung nhiéu PLC thi gan cac dia chi khac
nhau cho PLC (t6i da 4 PLC).

Slave Master
|
— 87200
__—1
I ==,
57.200 PC Actess S7-200 PCAccess S7-200 PC Access
' Master Master [C—J14&
Master ooog ¥
HMI Ha | 1000 57200
Master Slave
Master Slave

Master

M& chudng trinh PC Access, khai bao loai truyén théng
(modem va céac dia chi PLC mudn giao tiép

I~ Untitled - 57-200 PC Access
File Edit “iew Status Tools Help

W IR R

= F'El Project

Set PG,/PC Interface I',

Access Path I LLDP I

Access Paoint af the Application:
|MicrofwiN - > PC/PPI cable(PPI] =l
[Standard for Micro M)

Interface Parameter Azsignment Uged;

|PI:JPF'I cable(FFI] Froperties... |

PC AdapterAuto) |
PC AdaptertPl) =

Copy... |
PC/PPI cable(PFI] _|LI Delete |
T .

PC &daptedPROFIBLIS)
|

[&szigning Parameters to ah PC/PPI cable
for an PPl Network)

r Interfaces

Add/Remawe: Select... |

QK | Cancel | Help |
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0™ Untitled - 57-200 PC Access

File Edit Yiew Status Tools Help

IR R

=- E'_g Project ame ¢ | Address | Data Type | ACCESS
2] what's Mew
=113 MicroWin{PC/PPI cabla{PPI)
B MewPLC
PLC Properties x|
General

MHarme: INewF’LC

Metwork Address: |2 3: Ratge [1..12€]

ar. | Cancel |

Co6 thé dat tén PLC tuy y, bam chudt phai vao NewPLC chon
New-Folder hay Item, chon tén Item, dia chi 6 nhé PLC, loai di
liéu, doc/ghi, gia tri miic ngudng, ..
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= Untitled - 57-200 PC Access

File Edit “iew Status

Tools

Help

Praject

What's Mew

B8, Microitin{PC/PPI cablelPPTY)

M8 NewpLC
b WewPLC_3

Test Client

Item ID 4

DS E & e X|EE

Mame 4

| Address

| Daka Type | Access

2 Hewltem YED

EYTE Rl

Item Properties E I

— Symbolic Mame:

Mame:

e

1o icrotain, M ewPLC Mewltemn

— Memary Location

Address: WEBO

IBYTE 'l

Data Type:

IHeaerite "I

— Engineering Units

High: IU.DEIEIDDEIEI
Low: IU.UDDDDEIEI

— Description
Comment; ’ ;I
gl |
ok I Cancel | B

Sau khi hoan tat, luu file dugi tén c6é dudi pca

E: testpcaccess - S7-200 PC Access

File Edit Wiew Status Tools Help

DS | & B X|EE

- -}':.'g testpraccess

what's Mew

oM NewPLC
i MewPLC 3

- Microwin{PCIPPT cable(PRI))

Mame 7 | Address Data Type | Access |
B Temperature YW0 NT R
Bistart n.0 BOOL R
Birokor Q0.0 BOOL R
B Newltem YBO BYTE R

N&u c6é s&n PLC c6 thé k&t néi PLC vSi may tinh, chép céc
item vao clia s6 Test Client, bAm Status- Start Test Client, ta sé
thdy cac di liéu ti PLC dudc dua Ién may tinh



86 PILU KHIEN LOGIC LAP TRINH PUQC TS NGUYEN PUC THANH

Item D ¢ Yalue Time Skarmp Qualicy
BEiMicrotin, MewPLC, Temperature +00 22:10:25: 796 Good
1B Microdyin, MewPLC, Skart 0 22110025796 Good
B Microtwin, MewPLC, Mewltem oo 22110251796 Good
B2 Microwin, MewPLC, Makor 0 22110251796 Good

Méi item dugc gan Item ID va Run Time Name dé céc client

truy cap
Mame 4 | Ikern ID | Run-Tirme Marne
B Mator Micrahin, MewPLC, Motor Micratin:2:0,0.0,0:0000:0000,20.0,62CL, R, 0,0000000,0,0000000
B Newltem Microhin, MewPLC, MewItemn Micratin:2:0,0.0,0:0000:0000,%50,BTE,RMW, 0,0000000,0,0000000
B start Microhin, MewPLC, Skark Micratin:2:0,0.0,0:0000:0000,10,0,60L,R, 0,0000000,0,0000000
= Temperature Micro'Win, MewPLC, Temperature Microbin: 2:0,0,0,0:0000: 0000, W0, INT R\, 1000,000, 200, 0000

Chuang trinh client cé thé tao thém cac item mdi khéng cé sdn
trén server bdng Run Time Name, cac bién ky hiéu c6 s&n trong
chuong trinh cia PLC ciing ¢c6 thé import vao server.

Sau khi da kiém tra viéc két néi, ta luu file réi déng PC
Access, cac chudng trinh client sé két néi ty dong vdi
project dudc luu cudi cung trong PC Access, Iic dé trén
system tray clia Windows xuat hién icon Simatic S7-200
PC Access OPC Server.

Sau khi da cai dat PC Access, ta viét chuang trinh
Visual Basic. VB dung cac ham trong thu vién Siemens
OPC DAAutomation thu muc SOpc DaAuto.dll , ta phai
khai bao thu vién nay bang cach vao Project-
References- check Siemens OPC DAAutomation- OK.
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References - Projectl

Available References: oK

Visual Basic For Applications ﬂ Cancel
Wisual Basic runtime objects and procedures

Wisual Basic objects and procedures
OLE Automation Browse. ..
Siemens OPC Da&Autoration 2.0

145 Helper COM Component 1.0 Type Library ﬂ
185 RADIUS Pratacol 1.0 Type Library

aalxValue 1.0 Type Library Priciity
ActionsManagerlI 1,0 Type Library

Active DS Type Library ﬂ
Active Setup Control Library

ActiveMaovie control bype library

ActiveReports Excel Export Filter
chiveRenorts HTML export Filker _ILI
3

A

IOO0000000KKEKIE

[’

—Siemens OPC DaAutomation 2.0
Location:  C:\Program Files\Common Files)SiemensiOPCSOpcDasuto. i

Language: Standard

Sau do khai bao cac bién:
Private MyOPCServer As OPCServer 'OPCServer Object

Private MyGroups As OPCGroups 'OPCGroups Collection
Object

Private WithEvents MyGroup As OPCGroup 'OPCGroup Object
Private Myltems As OPCltems ' OPCltems Collection Object
Private MyltemServerHandles() As Long 'Server Handles for Items
Dim MyTID As Long ' Transaction ID for asynchronous calls

Visual Basic Client két ndi véi S7-200 PC Access Server
dung method:

e Set MyOPCServer = New OPCServer
e MyOPCServer.Connect (“S7200.0PCserver”)
Cét ké&t ndi dung lénh

o MyOPCServer.DisConnect

e Set MyOPCServer = Nothing

Pé tao ra Group va ltems thi goi method:

e Set MyGroups = MyOPCServer.OPCGroups

e Set MyGroup =MyGroups.Add
(“AnOPCGroupName”)

e MyOPCIltemCollection.Addltems (AddltemCount,
MyOPCIltemIDs, ClientHandles,
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MyOPCltemServerHandles,
MyOPCltemServerError,

MyOPCRequestedDataType, MyOPCAccessPaths)

Lidc nay, Automation Visual Basic Client cé thé tién hanh truy
cap di liéu tu S7-200 PC Access server.

DPoc cac Value, Quality, Time Stamp clia cac ltem:

e OneGroup.SyncRead (Source, Numltems, ServerHandles,
Values, Errors, Qualities, TimeStamps)

e OneGroup.AsyncRead (Numltems, ServerHandles,

Errors, ClientTransactionlD, ServerTransactionlD)
S dung method dé viét cac Value dén cac Item :

e OneGroup.SyncWrite (Numltems, ServerHandles,
Values, Errors)

e OneGroup.AsyncWrite (Numltems, ServerHandles,
Values,Errors, ClientTransactionlID,

ServerTransactionID)
GG bd cac Group hay ltem:

e MyGroups.Remove (“AnOPCGroupName”)

e MyGroups.RemoveAll

e AnOPCltemCollection.Remove
(AnOPCltemServerHandles,

AnOPCltemServerErrors)
Pé cat két ndi Automation Visual Basic Client véi S7-200 PC
Access (OPC Server) thi st dung method :

e AnOPCServer.Disconnect
Cac method & trén dugc miéu ta chi ti€t trong “ Data Access
Automation Standard” ctia OPC Foundation

Két néi Excel

S7-200 PC Access dua Visual Basic For Appliciation (VBA)
vao trong Microsoft Excel cho phép Microsoft Excel c6 thé thu thap
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di liéu tu OPC Server. VBA lam viéc théng qua OPC Automation
Wrapper dé Excel cé thé truy cap dén S7-200 PC Access Server.
Viéc truy cap bang Excel gitp luu tri dugc di liéu

Pé c6 thé k&t ndi Excel véi S7-200 PC Access, phai dua
“OPCS7-200ExcelAddin.xla” cla S7-200 PC Access vao Excel
bang cach md& Tool-Add_Ins tim thu muc cai dat S7 200 PC
Access\bin chon OPCS7200ExcelAddin . Luc nay trong clia s cla
Microsoft Excel xuat hién bén Button:

- Formula-Wizard: cho phép duyét va Iya chon ltems mudn doc
da co sén trong PC Access.

- Write-Wizard: cho phép duyét va Ilya chon Iltems muén viét
gia tri méi vao, cac Item da c6 s&n trong PC Access.

- Start collecting data: bat d4u giao ti€p véi S7-200 PC Access.
- Stop collecting data: két thic giao ti€p véi S7-200 PC Access.

Théng qua bén button nay, Excel c¢6 thé truy cap dudc di
liéu trong PC Access, ti dé c6 thé vé dugc doé thi cla dii liéu va
c6 thé luu tri di liéu.

Thoéng qua phan mém S7-200 PC Access, cac Automation Client
c6 thé truy cap dén PLC Simatic mot cach don gian va nhanh chéng
théng qua cac method G trén. Trén PLC S7-200, ta khéng phai dung
cac lénh nhan hay truyén di liéu ctia PLC.

Vidu:

Chuong trinh VB mau
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i, ¥B 6 Sample 1

S7 200 OPC Sample for Visual Basic 6

Selected Server. [57200 OPCServer Connect | Disconnesct |

Group Name: [Groupt &dd Group | Remoye Group | I~ Group Active State

Item 1 Item 2 Ibem 3
T [2/0 mord [23wiz mord addlizn | [ Bemsveien |
wiite Value: | 1} | 0| 1] y/rite Syncran | ite ASprcTon |
ReadValue: | | | Fead Syncron | Fead Aspricran |
DataChange: | | | Goup Active State must be TRUJE

Exit |

_ | O x

o
o
o

Callback
Count

Option Explicit
Option Base 1 ‘ All OPC Automation Arrays start with 1
Private MyOPCServer As OPCServer ‘ OPCServer Object

Private MyGroups As OPCGroups * OPCGroups Collection Object
Private WithEvents MyGroup As OPCGroup ‘ OPCGroup Object

Private Myltems As OPCltems ‘ OPCltems Collection Object
Private MyltemServerHandles() As Long ‘ Server Handles for ltems

Dim MyTID As Long ‘ Transaction ID for asynchronous calls

Private Sub cmdConnect_Click()
On Error GoTo ErrorHandler
Set MyOPCServer = New OPCServer ‘ Create OPCServer Object

Call MyOPCServer.Connect(“S7200.0PCServer”) ‘ Connect To OPC Server

‘ Set Button Enable

cmdConnect.Enabled = False

cmdDisconnect.Enabled = True

cmdAddGroup.Enabled = True
Exit Sub

ErrorHandler:
MsgBox Err.Description + Chr(13) + “Connecting to OPC Server”, vbCritical, “‘ERROR”
End Sub

Private Sub cmdDisconnect_Click()
On Error GoTo ErrorHandler

MyOPCServer.Disconnect ‘ Disconnect from OPC Server

Set MyOPCServer = Nothing ‘ Delete OPCServer Object
‘ Set Button Enable




BO PIEU KHIEN LOGIC LAP TRINH PUQC TS NGUYEN PUC THANH 91

cmdDisconnect.Enabled = False
cmdAddGroup.Enabled = False
cmdConnect.Enabled = True
Exit Sub

ErrorHandler:

MsgBox Err.Description + Chr(13) + “Disconnecting from OPC Server”, vbCritical, ‘ERROR”
End Sub

Private Sub cmdAddGroup_Click()
On Error GoTo ErrorHandler

Set MyGroups = MyOPCServer.OPCGroups ‘ Get OPCGroups Collection Object from
MyOPCServer

‘ Set Default Properties for Group Collection
‘ These Properties are used to set the Properies for new Groups

MyGroups.DefaultGroupUpdateRate =500 °‘ Set Default Group Update Rate to 500 ms
MyGroups.DefaultGrouplsActive = False * Set Default Group Active State to Inactive
Set MyGroup = MyGroups.Add(txtGroup.Text) ‘ Add a new Group to the Group Collection

‘ Set Group Properties
MyGroup.lsSubscribed = True ‘ Enable Callbacks
If CheckGroupActive.Value = 1 Then
MyGroup.IsActive = True
Else
MyGroup.lsActive = False
End If
‘ Set Button Enable
cmdAddGroup.Enabled = False
cmdDisconnect.Enabled = False
cmdRemGroup.Enabled = True
cmdAddltem.Enabled = True

Exit Sub

ErrorHandler:
MsgBox Err.Description + Chr(13) + “Adding a Group to OPC Server”, vbCritical, ‘ERROR”
End Sub

Private Sub cmdRemGroup_Click()
On Error GoTo ErrorHandler

MyGroups.RemoveAll ‘ Removes all Groups

Set MyGroup = Nothing ‘ Delete OPCGroup Object

Set MyGroups = Nothing ‘ Delete OPCGroups Collection Object

‘ Set Button Enable
cmdRemGroup.Enabled = False
cmdAddltem.Enabled = False
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cmdAddGroup.Enabled = True
cmdDisconnect.Enabled = True
Exit Sub

ErrorHandler:

MsgBox Err.Description + Chr(13) + “Removing Group from OPC Server”, vbCritical,
“ERROR”

End Sub
Private Sub CheckGroupActive_Click()

If Not MyGroup Is Nothing Then
If CheckGroupActive.Value = 1 Then
MyGroup.IsActive = True

Else

MyGroup.IsActive = False
End If
End If
End Sub

Private Sub cmdAddltem_Click()
On Error GoTo ErrorHandler
Dim i As Long
Dim ErrorFlag As Boolean
Dim ItemObj As OPCltem
Dim ItemIDs(3) As String
Dim ItemClientHandles(3) As Long
Dim Errors() As Long ‘ Array for returned ltem related errors

ErrorFlag = False

Set Myltems = MyGroup.OPCltems ‘ Get OPCltems Collection Object from
MyOPCServer

‘ Initialize the [IN] parameters for the Add Items call
‘ IltemIDs -> IltemIDs of the Items to add
‘ ItemClientHandles -> Client defined handles for the Items. The Server sends these
handles in the Callbacks

ltemIDs(1) = txtltem1.Text ‘Read ltemld 1 from Text Box
ItemIDs(2) = txtltem2.Text ‘ Read Itemld 2 from Text Box

ltemIDs(3) = txtltem3.Text ‘ Read ltemld 3 from Text Box

ltemClientHandles(1) = 1
ltemClientHandles(2) = 2
ltemClientHandles(3) = 3
‘[OUT] parameters are
‘ ItemServerHandles -> Server defined handles for the Items. The client must use these
handles for all Read/Write calls

‘ Errors -> Item related errors

‘ Add Items to the Group
Call Myltems.Addltems(3, ltemIDs, ItemClientHandles, MyltemServerHandles, Errors)
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‘ Check Item Errors
Fori=1To3
If Not Errors(i) = 0 Then
MsgBox “Item “ + Str$(i) + “ FAILED. Error Code = “ + Str$(Errors(i)), vbCritical

ErrorFlag = True

End If
Next
‘ Continue only if all tems SUCCEEDED
If ErrorFlag Then
Dim RemoveErrors() As Long
Dim RemoveHandles(1) As Long
‘ Remove Succeede Items
Fori=1To3
If Errors(i) = 0 Then

RemoveHandles(1) = MyltemServerHandles(i)
Call Myltems.Remove(1, RemoveHandles, RemoveErrors)
End If

Next
Else
‘ Set Button Enable
cmdAddltem.Enabled = False
cmdRemGroup.Enabled = False
cmdRemltem.Enabled = True
cmdWriteSync.Enabled = True
cmdWriteAsync.Enabled = True
cmdReadSync.Enabled = True
cmdReadAsync.Enabled = True
End If

Exit Sub

ErrorHandler:
MsgBox Err.Description + Chr(13) + “Adding Items to the Group”, vbCritical, “ERROR”
End Sub

Private Sub cmdRemltem_Click()
On Error GoTo ErrorHandler
Dim i As Long

Dim Errors() As Long ‘ Array for returned ltem related errors

‘ Remove ltems from the Group
Call Myltems.Remove(3, MyltemServerHandles, Errors)

‘ Check Item Errors
Fori=1To3
If Not Errors(i) = 0 Then MsgBox “ltem “ + Str$(i) + “ FAILED. Error Code = “ +
Str$(Errors(i)), vbCritical

Next

Erase MyltemServerHandles ‘ Erase ltem Server Handle Array
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‘ Set Button Enable
cmdRemltem.Enabled = False
cmdWriteSync.Enabled = False
cmdWriteAsync.Enabled = False
cmdReadSync.Enabled = False
cmdReadAsync.Enabled = False
cmdAddltem.Enabled = True
cmdRemGroup.Enabled = True
Exit Sub

ErrorHandler:
MsgBox Err.Description + Chr(13) + “Removing ltems from the Group”, vbCritical, “ERROR”
End Sub

Private Sub cmdWriteSync_Click()
On Error GoTo ErrorHandler
Dim i As Long
Dim Values(3) As Variant
Dim Errors() As Long ‘ Array for returned Item related errors

‘ Initialize the [IN] parameters for the SyncWrite call
‘ Values -> Values to write

Values(1) = txtWriteVall.Text ‘ Read Value 1 from Text Box
Values(2) = txtWriteVal2.Text ‘ Read Value 2 from Text Box
Values(3) = txtWriteVal3.Text ‘ Read Value 3 from Text Box

‘ ltemServerHandles -> Server defined handles from the Addltems call

‘ Write Values Syncronous
Call MyGroup.SyncWrite(3, MyltemServerHandles, Values, Errors)

‘ Check ltem Errors
Fori=1To3
If Not Errors(i) = 0 Then MsgBox “ltem “ + Str$(i) + “ FAILED. Error Code = “ +
Str$(Errors(i)), vbCritical

Next

Exit Sub
ErrorHandler:

MsgBox Err.Description + Chr(13) + “Writing ltems Syncronous”, vbCritical, “ERROR”
End Sub

Private Sub cmdReadSync_Click()
On Error GoTo ErrorHandler
Dim i As Long
Dim Values() As Variant

Dim Errors() As Long ‘ Array for returned Item related errors

Dim Qualities As Variant * Array for returned Qualities of the Values

Dim TimeStamps As Variant ‘ Array for returned Timestamps of the Values

‘ [IN] parameters for the SyncRead call
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‘ ltemServerHandles -> Server defined handles from the Addltems call

‘ Read Values Syncronous
Call MyGroup.SyncRead(OPCDevice, 3, MyltemServerHandles, Values, Errors, Qualities,
TimeStamps)

‘ Check [OUT] Parameters
Fori=1To 3
If Not Errors(i) = 0 Then
MsgBox “Item “ + Str$(i) + “ FAILED. Error Code = “ + Str$(Errors(i)), vbCritical

Else

‘Values -> Values from read
‘ Qualities -> Qualities of the returned values
If Qualities(i) = 192 Then
txtReadVal.ltem(i - 1).Text = Values(i) * Write Value to Text Box

txtReadVal.ltem(i - 1).BackColor = &HFFFFFF

Else
txtReadVal.ltem(i - 1).Text = GetQualityText(Qualities(i))

txtReadVal.ltem(i - 1).BackColor = &H8080FF

End If
End If
Next

Exit Sub
ErrorHandler:

MsgBox Err.Description + Chr(13) + “Reading ltems Syncronous”, vbCritical, “ERROR”
End Sub

Private Sub cmdWriteAsync_Click()
On Error GoTo ErrorHandler
Dim i As Long
Dim Values(3) As Variant

Dim Errors() As Long ‘ Array for returned Item related errors

Dim CID As Long ‘ CancellD, servergenerierter Wert, mit dem die

Transaktion identifiziert

‘ Initialize the [IN] parameters for the SyncWrite call
‘Values -> Values to write

Values(1) = txtWriteVall.Text ‘ Read Value 1 from Text Box
Values(2) = txtWriteVal2.Text ‘ Read Value 2 from Text Box

Values(3) = txtWriteVal3.Text ‘ Read Value 3 from Text Box
‘ ltemServerHandles -> Server defined handles from the Addltems call

MyTID = MyTID + 1 ‘Increment Transaction ID
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‘ Write Values Asyncronous
Call MyGroup.AsyncWrite(3, MyltemServerHandles, Values, Errors, MyTID, CID)

‘ Check ltem Errors
Fori=1To3
If Not Errors(i) = 0 Then MsgBox “ltem “ + Str$(i) + “ FAILED. Error Code = “ +
Str$(Errors(i)), vbCritical

Next

Exit Sub
ErrorHandler:

MsgBox Err.Description + Chr(13) + “Writing Iltems Asyncronous”, vbCritical, “ERROR”
End Sub

Private Sub cmdReadAsync_Click()
On Error GoTo ErrorHandler

Dim i As Long
Dim Errors() As Long ‘ Array for returned Item related errors
Dim CID As Long ‘ CancellD, servergenerierter Wert, mit dem die

Transaktion identifiziert

‘ [IN] parameters for the AsyncRead call
‘ ltemServerHandles -> Server defined handles from the Addltems call
MyTID = MyTID + 1 ‘Increment Transaction ID

‘ Read Values Syncronous
Call MyGroup.AsyncRead(3, MyltemServerHandles, Errors, MyTID, CID)

‘ Check Item Errors
Fori=1To3
If Not Errors(i) = 0 Then MsgBox “ltem “ + Str$(i) + “ FAILED. Error Code = “ +
Str$(Errors(i)), vbCritical

Next

Exit Sub
ErrorHandler:

MsgBox Err.Description + Chr(13) + “Reading Items Asyncronous”, vbCritical, “ERROR”
End Sub

‘ Callback from AsyncRead
Private Sub MyGroup_AsyncReadComplete(ByVal TransactionID As Long, ByVal Numltems
As Long, ClientHandles() As Long, ItemValues() As Variant, Qualities() As Long,
TimeStamps() As Date, Errors() As Long)

On Error GoTo ErrorHandler
Dim i As Long

TxtAReadComplete.Text = TxtAReadComplete.Text + 1
‘ Check Parameters
Fori=1To Numltems
If Not Errors(i) = 0 Then
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MsgBox “AsyncReadComplete Item Clienthandle = “ + Str$(ClientHandles(i)) + “ FAILED.
Error Code = “ + Str$(Errors(i)), vbCritical

Elself ClientHandles(i) > 0 And ClientHandles(i) < 4 Then
‘Values -> Values from read complete
‘ Qualities -> Qualities of the values
If Qualities(i) = 192 Then
txtReadVal.ltem(ClientHandles(i) - 1).Text = ltemValues(i) * Write Value to Text Box

txtReadVal.ltem(ClientHandles(i) - 1).BackColor = &HFFFFFF

Else
txtReadVal.ltem(ClientHandles(i) - 1).Text = GetQualityText(Qualities(i))

txtReadVal.ltem(ClientHandles(i) - 1).BackColor = &H8080FF

End If
Else

MsgBox “AsyncWriteComplete Item “ + Str$(i) + “ has invalid Client Handle “, vbCritical

End If
Next
Exit Sub

ErrorHandler:
MsgBox Err.Description + Chr(13) + “Async Read Complete”, vbCritical, “‘ERROR”
End Sub

‘ Callback from AsyncWrite
Private Sub MyGroup_AsyncWriteComplete(ByVal TransactionID As Long, ByVal Numltems
As Long, ClientHandles() As Long, Errors() As Long)

On Error GoTo ErrorHandler
Dim i As Long

TxtAWriteComplete.Text = TxtAWriteComplete.Text + 1
‘ Check ltem Errors
Fori=1To Numltems
If Not Errors(i) = 0 Then MsgBox “AsyncWriteComplete Item Clienthandle = “ +
Str$(ClientHandles(i)) + “ FAILED. Error Code = “ + Str$(Errors(i)), vbCritical

Next
Exit Sub

ErrorHandler:
MsgBox Err.Description + Chr(13) + “Async Write Complete”, vbCritical, “ERROR”
End Sub

‘ Callback from OnDataChange
Private Sub MyGroup_DataChange(ByVal TransactionID As Long, ByVal Numltems As Long,
ClientHandles() As Long, ItemValues() As Variant, Qualities() As Long, TimeStamps() As
Date)

On Error GoTo ErrorHandler
Dim i As Long
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TxtDataChange.Text = TxtDataChange.Text + 1
‘ Check Parameters
Fori=1 To Numltems
If ClientHandles(i) > 0 And ClientHandles(i) < 4 Then
‘Values -> Values from read complete
‘ Qualities -> Qualities of the values
If Qualities(i) = 192 Then
txtChangeVal.ltem(ClientHandles(i) - 1).Text = ltemValues(i) * Write Value to Text
Box

txtChangeVal.ltem(ClientHandles(i) - 1).BackColor = &HFFFFFF

Else
txtChangeVal.ltem(ClientHandles(i) - 1).Text = GetQualityText(Qualities(i))

txtChangeVal.ltem(ClientHandles(i) - 1).BackColor = &H8080FF

End If
Else

MsgBox “DataChange Item “ + Str$(i) + “ has invalid Client Handle “, vbCritical

End If
Next
Exit Sub

ErrorHandler:
MsgBox Err.Description + Chr(13) + “OnDataChange”, vbCritical, “ERROR”
End Sub
Private Sub cmdExit_Click()

Unload Me
End Sub

‘ Load Form Event
Private Sub Form_Load()
MyTID = 1 ‘ Reset Transaction ID

End Sub
‘ Unload Form Event
Private Sub Form_Unload(Cancel As Integer)
If cndRemltem.Enabled = True Then Call cmdRemltem_Click
If cndRemGroup.Enabled = True Then Call cndRemGroup_Click
If cmdDisconnect.Enabled = True Then Call cmdDisconnect_Click
End Sub

Private Function GetQualityText(Quality) As String
Select Case Quality

Case 0: GetQualityText = “BAD”

Case 64: GetQualityText = “UNCERTAIN”
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Case 192: GetQualityText = “GOOD”

Case 8: GetQualityText = “NOT_CONNECTED”
Case 13: GetQualityText = “DEVICE_FAILURE”
Case 16: GetQualityText = “SENSOR_FAILURE”
Case 20: GetQualityText = “LAST_KNOWN”
Case 24: GetQualityText = “COMM_FAILURE”
Case 28: GetQualityText = “OUT_OF_SERVICE”
Case 132: GetQualityText = “LAST_USABLE”
Case 144: GetQualityText = “SENSOR_CAL”
Case 148: GetQualityText = “EGU_EXCEEDED”
Case 152: GetQualityText = “SUB_NORMAL”
Case 216: GetQualityText = “LOCAL_OVERRIDE”

Case Else: GetQualityText = “UNKNOWN QUALITY”
End Select

End Function

Chuong trinh PC Access mau

I= PCACCE~1.pca - 57-200 PC Access _[O] x|
File Edit View Status Tools Help

DESH| s =X B

=Bk PCACCER1 Mame  / [ em D | Run-Time Name:
3] what's hew B COUMTER _t Microwin, PCAceess. ISR, COLNTER,_1 Microthin 2:0.0,0,0;0000:0000,¥4/0,INT,Ri%,0,0000000,0,0000000
£, Micrawin{PC/PRT cable(PPT)) B COUNTER_2 Microwin,PCAccess.USR1.COUNTER_2 MicroWin:2:0.0,0.0:0000:0000,¥W2, INT,RW,0.0000000,0.0000000
=8 Peaccess B COUNTER 3 Microwin, PCAccess. USR1.COUNTER 3 Microtwin 2:0.0,0.0:0000:0000,¥44,INT,Ri,0,0000000,0.0000000
£ MR B COUNTER 4 Microwin, PCAccess. USR1.COUNTER 4 Microtin 2:0,0,0,0:0000:0000,¥6,INT, RW,0,0000000,0,0000000
B COUNTER S Microwin, PCAceess. ISR COUNTER,_S Microthin 2:0.0,0,0:0000:0000,¥44/8,INT, Rit,0,0000000,0,0000000
B COUNTER & Hicrowin, PCAccess. USRT.COUNTER_6 Microthin 2:0.0, 0.0;0000:0000,¥ii/ 10, IMT, R, 0,000000D, 00000000
@ COUNTER 7 Microwin, PCAccess. USR1.COUNTER 7 Micrattin 2:0.0,0,0:0000:0000, ¥4 1.2, TMT, R4, 0.,0000000, 00000000
oo Microtin,PCACcess, USR L xxmx Microhin:2:0,0,0,0:0000:0000, YW 14, INT,RY,0,0000000,0, 0000000
B vy Microwin. PCAceess. ISR vy Microthin 2:0.0,0,0:0000:0000, ¥t/ 16, INT, R, 0,0000000,0, 0000000
B zzezz Microwin, PCAccess. USR1 22222 Microthin 2:0.0,0,0;0000:0000,¥ii/ 18, INT, R, 0,0000000,0,0000000

Chuong trinh Excel mau
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[ Picrosolt Excel - PCACcess

] B [ vew Fewt Fomet Dock Dws W bk T
NS 3 A VR B F 70 RZ-tilge R sw e B S Y EWEE S N o W FR DDA

awall
- A =0PC2.0.000,0.0000.0000, WO WORD RW™)
T A B[ & | © [ F T F [T B [ H [ 1 [ 3 ] K [ T [ ™M [ " [ 0 [ P | & [ =
7] D m ] 1
Wl el r AW 0 M
A R ] 0 sonnn —
VWG on HE 0
W 45062 50000 I ) — [rwson | 0]
01 ¥
[V EEH Tigh Spood Counter
2[vwi 54362 PLC Address| Valug i Lonnn B N
3 [vwi WE. HED 0 E
4 anono - = — —
[ Integer Data Types | I Reeal Data Types | <
[PLC Address ] Walue | [PLC Addiwss]  Walue ] P | | | | | | | |
7 [T EEH V0 EATEEDE
Iz F-7 ] -201BBE-35
18 [\wid iR Vg 6 SSEE12 10000 - = B —H—
X
2 Hylo Data Types Timer Data Types - 0
22 [PLC Address]  value | 1 % 3 4 5 B 7T 8 8 1
3 M o ] 270
IW’EZ 1] na 18033 R
5| Cen il ™ 32767
0 i
— PLC Vil (Winrds) bning plottad F
B Data T, Counter Data Typos
PLC Address]  Valie | PLC Addross]  Walue B | | | | 5% of Visual Basic Dutton 1o
EIECH TRUE ] 7 e - : : - 1 rigger PLC Writes & Roads
MO0 FALSE (] 197 T T T T T —
2|07 FaLSE 2 097 ; T T T T T
By FALSE -
: N=====i
35 [ Daubla Ward Data Typas Siring Data Types é
% [PLC Addeess|  value | Vi

Dua trén chuong trinh mau ta viét mot chuang trinh VB don
gian doc IBO, QBO theo chu ky 1sec va ghi vao QBO, trong PLC cai
d&t céng truyén théng PPI Slave

IB0 QB0 READ QB0 WRITE

|4 IFEI IFIZI

WRITE

Option Explicit

Option Base 1 ' All OPC Automation Arrays start with 1

Private Server As OPCServer ' OPCServer Object

Private NhomPLC1 As OPCGroups " OPCGroups Collection Object
Private WithEvents Nhom As OPCGroup ' OPCGroup Object

Private DataPLC As OPCltems ' OPCltems Collection Object
Private ItemHandles() As Long ' Server Handles for Items

Private Sub Command1_Click()
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Dim Values(2) As Variant
Dim Errors() As Long ' Array for returned ltem related errors
Values(2) = "&H" & Text3.Text 'Read Value 2 from Text3 Box
Call Nhom.SyncWrite(2, ItemHandles, Values, Errors)

End Sub

Private Sub Form_Load()
Dim ItemIDs(2) As String
Dim ItemClientHandles(2) As Long
Dim ItemObj As OPCltem
Dim Errors() As Long
Set Server = New OPCServer ' Create OPCServer Object
Call Server.Connect("S7200.0PCServer") ' Connect To OPC Server
Set NhomPLC1 = Server.OPCGroups
NhomPLC1.DefaultGroupUpdateRate = 500
NhomPLC1.DefaultGrouplsActive = True
Set Nhom = NhomPLC1.Add 'Add a new Group to the Group Collection
Nhom.IsSubscribed = True ' Enable Callbacks
Nhom.IsActive = True
Set DataPLC = Nhom.OPCltems
ItemIDs(1) = "2,IB0,byte" ‘2: PLC Address
ItemIDs(2) = "2,QB0,byte"
ItemClientHandles(1) = 1
ItemClientHandles(2) = 2
Call DataPLC.Addltems(2, ltemIDs, ItemClientHandles, ltemHandles, Errors)
‘2: number of items
End Sub

Private Sub Timer1_Timer()
Dim Errors() As Long
Dim Values() As Variant
Call Nhom.SyncRead(OPCDevice, 2, ItemHandles, Values, Errors)
Text1.Text = Hex(Values(1))
Text2.Text = Hex(Values(2))
End Sub

Khi chudng trinh chay, Simatic s7-200 OPC Server sé
dudgc goi truyén théng véi PLC.

Ta c6 thé dung nhiéu OPC Server khdc dé két néi Visual
Basic vdi S7-200 vi du nhu KEPServerEX cla Kepware
http.//www.kepware.com/Products/visual-basic.asp
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Mot cach khac la dung phan mém SCADA
9.30 MODBUS
C4 hai loai truyén thong Modbus ASCII va Modbus RTU.
Trong Modbus ASCIl méi nlia byte nhi phan déi thanh byte ma
ASCIl clia s6 tu 0 dén F, c4u tric ban tin nhu sau

TS NGUYEN PUC THANH

START

ADDRESS

FUNCTION

DATA

LRC
CHECK

END

1 CHAR

2CHARS

2 CHARS

nCHARS

2 CHARS

2CHARS
CRLF

Byte START la ddu : ma 3A, hai byte két thic CRLF ma
ODOA, sau START lan lugt l1a dia chi tram slave, ma ham, di liéu
va kiém tra 16i LRC longitudinal redundancy check. LRC la ké&t qua
cOng céc byte ban tin tt ADDRESS dén DATA khoéng ldy s6 nhé
réi bu hai k€t qua . Méi byte truyén di gom cé bit start, 7 bit di liéu
, bit parity , mot bit stop (hai bit néu khéng dlung parity).

Mode ASCII cho phép khdang nghi gilia hai ky ty clia ban
tin Ién dén 1 sec

Modbus RTU truyén mdi byte nguyén dang theo frame
sau:

START ADDRESS FUNCTION DATA CRC END

CHECK

T=-T2=-T3-T4 8 BITS B BITS nx8BITS 16 BITS T1-T2-T3-T4

Ban tin b4t dau sau khodng nghi it nhat 3,5 thdi gian mot
byte, byte dau tién la dia chi r6i dén ma ham, di liéu, ma slia sai
CRC cyclic redundancy check, sau do6 la khoang nghi it nhat 3,5
thgi gian mot byte. Cach tao CRC phtic tap, dau tién thanh ghi 16
bit dugc nap cac bit 1, byte 8 bit dau tién trong ban tin exclusive
or vGi thanh ghi , két qua dugc dd&i phai, bit MSB thay bang 0, néu
LSB ddi ra la 1 thanh ghi dugc exclusive or véi mét gia tri dinh
truéc A0O1, néu la 0 thi khéng lam gi, sau khi d&i 8 lan byte k& cla
ban tin lai dugc ti€p tuc exor nhu trén ; sau cung CRC la hai byte,
byte thdp dugc truyén trudc, byte cao truyén sau.

Dia chi la clGa slave gom hai ky tu (ASCII) hay 8 bit (RTU)
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di t& 1 dén 247 (01 .. F7), khi master dung dia chi 0 tic la ban tin
quéng ba dung cho moi slave.
Ma ham dugc géi xudng slave

01Read Coil Status 13 Program Controller

02 Read Input Status 14 Poll Controller

03Read Holding Registers 15 Force Multiple Coils

04 Read Input Registers 16 Preset Multiple Registers
05Force Single Coil 17 Report Slave ID

06 Preset Single Register 18 Program 884/M84

07 Read Exception Status 19 Reset Comm. Link

08 Diagnostics (see Chapter 3) 20 Read General Reference
09 Program 484 21 Write General Reference
10 Poll 484 22 Mask Write 4X Register
11 Fetch Comm. Event Ctr. 23 Read/Write 4X Register
12 Fetch Comm. Event Log 24 Read FIFO Queue

S7-200 hé trg cac ham sau

Function Description

1 Read single/multiple coil (discrete output) status. Function 1 returns the on/off status of any
number of output points (Qs).

2 Read single/multiple contact (discrete input) status. Function 2 returns the on/off status of any
number of input points (ls).

3 Read single/multiple holding registers. Function 3 returns the contents of V memory. Holding
registers are word values under Modbus and allow you to read up to 120 words in one request.

4 Read single/multiple input registers. Function 4 returns Analog Input values.

Write single coil (discrete output). Function 5 sets a discrete output point to the specified value.
The point is not forced and the program can overwrite the value written by the Modbus request.

6 Write single holding register. Function 6 writes a single holding register value to the V memory of
the S7-200.
15 Write multiple coils (discrete outputs). Function 15 writes the multiple discrete output values to the

Q image register of the S7-200. The starting output point must begin on a byte boundary (for
example, Q0.0 or Q2.0) and the number of outputs written must be a multiple of eight. This is a
restriction for the Modbus Slave Protocol instructions. The points are not forced and the program
can overwrite the values written by the Modbus request.

16 Write multiple holding registers. Function 16 writes multiple holding registers to the \V memory of
the S7-200. There can be up to 120 words written in one request.

Sau ma ham la dia chi ving nhé va chiéu dai vang nhd,
d’ liéu ghi vao hay doc vé. DPia chi ving nhé S7-200 cho trong
bang sau

000001 to 000128 Uing vGi ngd ra s6 Q0.0 dén Q15.7

010001 to 010128 ing vGi ngd vao s6 10.0 dén 115.7
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030001 to 030032 (ing vGi ngd vao analog AIWO0 dén AIW62

040001 to 04xxxx ung vGi vung nhé VW

Khi truyén di ta bo byte dau tién cla dia chi, chi truyén hai byte
cudi bét 1, nhu vay mudn doc 4 ngd ra Q1.0 dén Q1.7 , ving
FUNCTION DATA sé la 0100080004

Query message from Master .

Device Address

Function Code

Eight-Bit
— Data Bytes —

Error Check

Device Address

Function Code

Eight-Bit
— DataBytes —

Error Check

. Response message from Slave

Vidu: doc 37 bit ti dia chi 20 cla slave dia chi 17

Ban tin tU master

QUERY

Field Name

Slave Address

Function

Starting Address Hi
Starting Address Lo

No. of Points Hi

No. of Points Lo

Error Check (LRC or CRC)

Example
(Hex)

"
01
00
13
00
25
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Ban tin tu slave
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RESPONSE

Field Name

Slave Address

Function

Byte Count

Data (Coils 27-20)

Data (Coils 35-28)

Data (Coils 43-36)

Data (Coils 51—44)

Data (Coils 56-52)

Error Check (LRC or CRC)

Example
(Hex)

1"
01
05
cD
6B
B2
0E
1B

S7-200 slave c6 thé giao ti€p vdi thiét bi khac theo giao
théic chudn Modbus clGa Modicon nhd vao thu vién Modbus
Protocol Library, c6 hai lénh MBUS_INIT va MBUS_SLAVE.

Network 1

mau

Netveork 1
SM0.1 MBUS_INIT
| | En
1 I !
1qMode Donefmo.1
14Addr ErrorfMB*
S6004Baud
24Pari
04 DEI: LD
1268 MaxiC CALL
F2qMaxal
10004 MaxHold
2vBO0qHoldStat
Hetwork 2
SMD.0 MEUS_SLAVE LD
11 - CALL
|  — EN
Donefmo.2
ErrorfmB2

Network 2

Hnitialize the Modbus Slave Protocol on the
Jffirst scan. Set the slave address to 1, set
// port O to 9600 baud with even parity, all
Jlaccess to all |, Q and Al values, allow
/laccess to 1000 holding registers (2000

/I bytes) starting at VBO.

SMO0.1
MBUS_INIT,1,1,9600,2,0,128,32,1000,
&VB0,M0.1,MB1

/[Execute the Modbus Slave Protocol on
Jlevery scan.

SM0.0

MBUS_SLAVE, M0.2,MB2

May tinh giao tiép chudn Modbus théng qua thu vién
MbMasterV7 Activex Control module mbmasterv7.OCX giup tao
ban tin g&i d&n slave va x{ ly ban tin tu slave. Giao tiép cé thé
thuc hién qua c6ng COM hay céng LAN. Sau day la chuong trinh

trong VB



B@DILU KHIEN LOGIC LAP TRINH PUQC

& MODBUS MASTER ¥7
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- Connect Sedal |- - Modbus Slave Node Address: i :

Connect TAPI

-+ - ~Read Fiom Devics

- ~wite to Device

. .- Paint Address: |1 Puirt &ddress:
X Connect TCP o
: i Paint Type: |3 Length:
. Disconnect L.
EZZZZZZZZZZZZZEEZZZ Length: ISU Fatterm:

Read

IText‘I

IText‘I

IText‘I IText‘I IText‘I IText] IText‘I IText‘I IText‘I IText]
IText1 IText1 IText1 ITexn IText1 IText1 ITem ITexn
ITth‘I IText‘I ITth‘I ITeHH ITth‘I IText‘I ITth‘I ITeHH

'Global Data Definitions
Dim MyHandle As Long
Dim MyStatus As Integer
Dim Slave As Integer
Dim Cmd As Integer

Dim Address As Long
Dim Length As Integer
Dim LoopbackMsg(20) As Byte

'Handle to Connection

'Status returned from mbMasterV7 Control
‘Slave, Cmd, Address, & Length
'represent last message sent to modbus

" Generic function to display status value returned from PollIModbus, WriteModbus
Public Sub show_status(ErrCode As Integer)
If (ErrCode = 0) Then
STATUS.Text = "OK"
Elself (ErrCode < 255) Then
STATUS.Text = "Slave Device Exception Response"
Elself (ErrCode = 256) Then
STATUS.Text = "Invalid Connection Handle"
Elself (ErrCode = 257) Then
STATUS.Text = "Message Overrun"
Elself (ErrCode = 258) Then
STATUS.Text = "Invalid Point Address"
Elself (ErrCode = 259) Then
STATUS.Text = "Invalid Slave Node Address"
Elself (ErrCode = 260) Then
STATUS.Text = "Invalid Length"
Elself (ErrCode = 261) Then
STATUS.Text = "Unsupported Modbus Command"
Elself (ErrCode = 263) Then
STATUS.Text = "Slave Device Time-Out"
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Elself (ErrCode = 264) Then

STATUS.Text = "Invalid Transmission Mode"
Elself (ErrCode = 265) Then

STATUS.Text = "Invalid CRC In Slave Response"
Elself (ErrCode = 266) Then

STATUS.Text = "Connection Not Established"
Elself (ErrCode = 267) Then

STATUS.Text = "Invalid Slave Response"
Elself (ErrCode = 271) Then

STATUS.Text = "Demo Time Expired"
Elself (ErrCode = 272) Then

STATUS.Text = "Invalid modbus/TCP Command"
End If

End Sub

' Hide the contrtol when the form loads
Private Sub Form_Activate()
MbMasterV71.HideControl
End Sub
" Handler for the CONNECT SERIAL Button
Private Sub ConnectSerial_Click()
' Connect to COMM Port
MbMasterV71.BaudRate = 9600 '9600 Baud
MbMasterV71.Parity = 0 '0=NOPARITY, 1=ODDPARITY, 2=EVENPARITY,
3=MARKPARITY, 4=SPACEPARITY
MbMasterV71.DataBits =8 '8 DataBits
MbMasterV71.StopBits = 0 ‘0 = ONESTOPBIT, 1 = ONE5STOPBITS, 2 =
TWOSTOPBITS
MbMasterV71.TimeOut = 2000 ‘2000 msec
MbMasterV71.TransmissionMode = 1 '0=ASCII, 1=RTU

MyHandle = MbMasterV71.ConnectSerial(1) ' Connect to COMM Port 1
If MyHandle > 0 Then
' Connection was successful
' (This example only allows a single connection)
" Disable All Connection Buttons
" Enable the Read, Write & Disconnect Buttons
ConnectSerial.Enabled = False
ConnectTAPI.Enabled = False
ConnectTCP.Enabled = False
Disconnect.Enabled = True
LoopBackTst.Enabled = True
STATUS.Text = "Connected"
READMODBUS.Enabled = True
WRITEMODBUS.Enabled = True
Else
‘Connection Attempt Failed
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'(Another application must have control of the COM Port)
STATUS.Text = "Not Connected"
End If
End Sub

" Handler for the CONNECT TAPI Button
Private Sub ConnectTAPI_Click()

Dim nTAPIDevices As Long

Dim TAPIDevice As String

'‘Go through the motions of getting the TAPI Device List
nTAPIDevices = MbMasterV71.NumberOfTAPIDevices()
TAPIDevice = MbMasterV71.GetTAPIDeviceName(0)
'Setup the phone number to dial
MbMasterV71.PhoneNumber = "645-5966"
‘Dial the call
MyHandle = MbMasterV71.DialTAPIDevice(0)
If MyHandle > 0 Then
‘Call should be in progress now Don't enable the Read & Write Buttons
‘until we get the CallEstablished Event
STATUS.Text = "Connecting"
ConnectSerial.Enabled = False
ConnectTAPI.Enabled = False
ConnectTCP.Enabled = False
Disconnect.Enabled = False
LoopBackTst.Enabled = False
READMODBUS.Enabled = False
WRITEMODBUS.Enabled = False
Else
STATUS.Text = "Not Connected"
End If

End Sub

" Handler for the CONNECT TCP Button
Private Sub ConnectTCP_Click()
' Select the Device to connec to
"In this case use the IP Loopback address to
' connect to the local machine
MbMasterV71.TCPDevice = "127.0.0.1"
MyHandle = MbMasterV71.ConnectModbusTCP(502)
If MyHandle > 0 Then
‘Connection should be in progress now
'‘Don't enable the Read & Write Buttons
‘until we get the CallEstablished Event
STATUS.Text = "Connecting"
ConnectSerial.Enabled = False
ConnectTAPI.Enabled = False
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ConnectTCP.Enabled = False

Disconnect.Enabled = False

LoopBackTst.Enabled = False

READMODBUS.Enabled = False

WRITEMODBUS.Enabled = False
Else

STATUS.Text = "Not Connected"
End If

End Sub

' ConnectionEstablished Event Handler
" Initiated from either ConnectModbusTCP() or Dial TAPIDevice()
Private Sub MbMasterV71_ConnectionEstablished(ByVal hConnect As Long)

'Enable the Disconnect Button, Enable Read & Write Buttons
ConnectSerial.Enabled = False

ConnectTAPI.Enabled = False

ConnectTCP.Enabled = False

Disconnect.Enabled = True

LoopBackTst.Enabled = True

STATUS.Text = "Connected"

READMODBUS.Enabled = True

WRITEMODBUS.Enabled = True

End Sub

' ConnectionDropped Event Handler
Private Sub MbMasterV71_ConnectionDropped(ByVal hConnect As Long)
'Either the TCP or TAPI connection attempt failed
'or something has happened to abort the connection after it
'has been established for a while.
'In either case we're now disconnected so enable the
‘buttons accordingly
MyHandle = -1
ConnectSerial.Enabled = True
ConnectTAPIl.Enabled = True
ConnectTCP.Enabled = True
Disconnect.Enabled = False
LoopBackTst.Enabled = False
STATUS.Text = "Not Connected"
READMODBUS.Enabled = False
WRITEMODBUS.Enabled = False

End Sub

109
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" Handler for the DISCONNECT Button

Private Sub Disconnect_Click()
'Tell the control to Disconnect
MyStatus = MbMasterV71.Disconnect(MyHandle)
MyHandle = -1
'ReEnable the Connect Buttons for new connection attempt
ConnectSerial.Enabled = True
ConnectTAPI|.Enabled = True
ConnectTCP.Enabled = True
Disconnect.Enabled = False
LoopBackTst.Enabled = False
STATUS.Text = "Not Connected"
READMODBUS.Enabled = False
WRITEMODBUS.Enabled = False

End Sub

" Handler for the READ Button
Private Sub READMODBUS_Click()
'Get the Slave Node Address, Modbus Command, Address & Length
' from the appropriate Edit controls
Slave = NODEADDRESS.Text
Cmd = POINTTYPE.Text
Address = READADDRESS.Text
Length = READLENGTH.Text
'We must remember these parameters so we can use
‘them in the ReadResponse method to make sure we
'get what we ask for
'Initiate the Read Request
MyStatus = MbMasterV71.PolIModbus(MyHandle, Slave, Cmd, Address, Length)
‘Check the status to make sure the request went out.
If MyStatus = 0 Then
STATUS.Text = "Busy"
Else
show_status (MyStatus)
End If

End Sub

'Process the Slave Read Response Message
'Modbus_Master SlaveReadResponse Event Handler
Private Sub MbMasterV71_SlaveReadResponse(ByVal hConnect As Long)
Dim MyData As Long
Dim i As Integer
" Read the data returned from the slave
"and update the text controls
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Fori=0To Length -1
MyStatus = MbMasterV71.ReadResults(hConnect, Slave, Cmd, Address + i,
MyData)
show_status (MyStatus)
If MyStatus = 0 Then
Text1(i).Text = MyData
Else
Text1(i).Text = "Error"
End If
Next i
' For display purposes, flag the unread data as ?
Fori=Length To 49
Text1(i).Text = "?"
Next i

End Sub

" Handler for the WRITE Button
Private Sub WRITEMODBUS_Click()
Dim IsRegister As Boolean
Dim i As Integer
Dim junk As Integer
'Get the Slave Node Address, Modbus Command, Address & Length
' from the appropriate Edit controls
Slave = NODEADDRESS.Text
Address = WRITEADDRESS.Text
Length = WRITELENGTH.Text
'Make sure we do not overrun the message
" buffer allocated within the control
If Length > 200 Then
Length = 200
End If
" Fill the write buffer with the specified number
' of values
Fori=0 To Length -1
junk = MbMasterV71.FillWriteBuffer(MyHandle, i, PATTERN.Text)
Next i

" figure out which modbus command to use
If POINTTYPE.Text < 2 Then
If Length = 1 Then
Cmd = 5 'write single coil
Else
Cmd = 15 'write multiple coils
End If
Else
If Length = 1 Then
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Cmd = 6 'write single register
Else
Cmd = 16 'write multiple registers
End If
End If

" Initiate the Write Request Message
MyStatus = MbMasterV71.WRITEMODBUS(MyHandle, Slave, Cmd, Address,
Length)
' Make sure the write request was transmitted
If MyStatus = 0 Then
STATUS.Text = "Busy"
Else
show_status (MyStatus)
End If
End Sub

'Process the Slave Write Response Message
'Modbus_Master SlaveWriteResponse Event Handler
Private Sub MbMasterV71_SlaveWriteResponse(ByVal hConnect As Long)
'read the results of the write request
MyStatus = MbMasterV71.WriteResults(hConnect, Slave, Cmd, Address, Length)
"and update the status display
show_status (MyStatus)
End Sub

" Handler for the Loopback Test Button
Private Sub LoopBackTst_Click()
" Use the User Message API to generate a modbus loopback message and send to the
slave device
'‘Get the Slave Node Address from the appropriate Edit controls
Slave = NODEADDRESS.Text
Cmd=38
MyStatus = MbMasterV71.FillUserMsgBuffer(MyHandle, 0, Slave)
MyStatus = MbMasterV71.FillUserMsgBuffer(MyHandle, 1, Cmd)
MyStatus = MbMasterV71.FillUserMsgBuffer(MyHandle, 2, 0)
MyStatus = MbMasterV71.FillUserMsgBuffer(MyHandle, 3, 0)
MyStatus = MbMasterV71.FillUserMsgBuffer(MyHandle, 4, 0)
MyStatus = MbMasterV71.FillUserMsgBuffer(MyHandle, 5, 0)
MyStatus = MbMasterV71.SendUserMsg(MyHandle, 6)
'‘Check the status to make sure the request went out.
If MyStatus = 0 Then
STATUS.Text = "Busy"
Else
show_status (MyStatus)
End If
End Sub
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'Process the Slave Loopback Response Message
'Modbus_Master UserMsgResponse Event Handler
Private Sub MbMasterV71_UserMsgResponse(ByVal hConnect As Long, ByVal
NumberOfBytes As Long)
Dim temp As Integer
If NumberOfBytes > 0 Then
Fori=0 To NumberOfBytes - 1
MyStatus = MbMasterV71.ReadUserMsgResponse(hConnect, i, temp)
LoopbackMsg(i) = temp
Next i
STATUS.Text = LoopbackMsg
End If

End Sub
9.31 GIAO TIEP QUA MANG ETHERNET

S7-200 cé thé giao ti€p qua mang Ethernet khi dung module
truyén thong CP 243-1 IT

§7-200 FC
‘ Ty
o ] 1x
pC B = | Micro/WIN
a o
= 3]
BOOTP/
DHCP server
max. 8 x {:: :\
XPUT / XGET X read | write
Ethernet
'
L
-
! " = x =
o 2 5 ] o <
o] ~ o = o =
o o %] o (o] o OPC client
3] 3] 3] ©
S7-200 S7-300 S7-400 PC

C4u hinh mang Ethernet

S7-200 truyén théng vdi cac PLC khac va véi OPC Server cai
trén may tinh dung cac Iénh truyén théng S7 (XPUT, XGET,
READ, WRITE) t8i da 8 kénh. Ngoai ra né c6 thé gdi email (qua
giao thic SMTP dé&n email server, la FTP server hay client trao dgi
file v&i thiét bi mang dlung giao thiic FTP va la server cho giao
thiic HTTP ké&t ndi vSi browser. Cau hinh CP243-1 dugc thuc hién
nhd Internet Wizard cGia Microwin, ta phai &n dinh trudc cac thong
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s6 mang nhu dia chi IP finh (vi du 172.28.24.2), Subnet Mask

S7-200
ol -
S S
2 o™
o o
o 3]
[
4x
SMTP HTTP
K ]
FTP FTP
Ethernet
r
E-mail || «~ 7~ | |E-mail FTP FTP HTTP
server server client server browser

CAU HINH CONG NGHE THONG TIN IT

(255.255.255.0) , gateway (0.0.0.0)..cai dat cdu hinh email, FTP
va HTTP

9.32 LAP TRiINH MAN HiNH TD200

Optimal Price /
Performance ratio
Easy Engineering with
TD 200-Wizard,

TP Designer and
WINCC flexible micro

Graphics - o
= PC-based
Touch Text panels h 5
Panels: pane|s . uma_n

| -TP 070 : machine

Text Display - TP 170micro interface
Display L?hiooc .
ser- =
TD 200 Customized -

Faceplate
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TD200 & man hinh hién thi ky tu va cé cac phim dé giao
ti€p v6i S7-200. Man hinh tinh thé 1dng cé 2 hang ky ty véi téng
cong 40 ky ty dé hién thi va thay déi ndi dung cac 6 nhé V clia S7-
200, cac canh b&o, thdi gian. C6 thé dung nhiéu tap font ky ty nhu
Latin, Cyrillic, Do thai, A rap, Thé, Hy lap, Baltic. Menu va Prompt
thé hién dudi cac ngbn ngld Anh, Phap, Y, Buc, Tay ban nha,
Trung quéc. Théng qua cac phim trén TD200, ta cé thé bat cac bit
ciia S7-200 ON/OFF. Lap trinh TD200 dung TD200 Wizard cla
Microwin. C6 thé ghép mét TD200 véi mot hay nhiéu S7-200. Mot
S7-200 c6 th& ghép vGi nhiéu TD200, mbi TD200 cé dia chi cy thé
va lién k&t vsi S7-200 c6 dia chi cu thé thédng qua khéi di liéu
vling nhé tham s6 V. Thong thudng may tinh 1ap trinh cé dia chi la
0, TD200 dia chi 1 va PLC dia chi 2

Standard Faceplate (TD 200) Standard Faceplate (TD 200C)
Text display area Arrow buttons Text display area Arrow buttons
b )

I || e —ET
EREE " ||| REE E
oD OEE| || = oEE

/

Configurable buttons ENTER Configurable buttons ENTER
(@and SHIFT) and ESC (and SHIFT) and ESC

0

O

O
o™
0
DEE

TD 200 (TD_1)

E CPU 224 (CPU_1)

|

Address 1

H

HD
(HN

TD 200 (TD_2) O

)

0
oEs

E CPU 212 (CPU_2)

o
To additional CPUs

Address 4
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TD200 Wizard giup cai dat khéi di liéu dé S7-200 giao

ti€p TD200:

Chon loai TD200 (version 2.1, 3.0, C), tuy theo loai TD200,
wizard sé dién ti€n khac nhau

Ngdén ngl va font chi

Cai dat password (0000 dén 9999) va cac chic nang nhu
thay déi ngay gid PLC, cudng blic ngd vao ra PLC, thay
déi ndi dung 6 nhd, ghi thé nhé

Chon bit M bi tdc déng khi nhdn cac phim F1..F4 va
ShiftF1.. ShiftF4. Cac phim cé thé la loai set hay on/off.
Chon man hinh 20 ky ty (hai cdnh bao ) hay 40 ky ty (mét
canh bao)

Canh bao gém ban tin va di liéu ti ving nhé V cla PLC
(c6 thé c6 dén 6 6 nhd cho mot cadnh bao), t6i da 80 canh
bdo. Canh bao xudt hién khi moét bit cho phép tudng tng
ON (message enabled flag). C6 thé cai dat bit xdc nhan
canh bao (acknowledgement bit) lic d6 ngudi dung phai
bdm mot phim nao dé dé bit nay on . D liéu kém theo ¢6
thé dugc thay déi bdi ngudi van hanh (editable) bing céch
nhan enter, thay ddi dii liéu béng phim mii tén, két thuc
b&dm enter , bit edit notification s& thay d6i bao da edit
xong.

Cai dat menu ngudi dung: c6 thé c¢6 8 lya chon, mbi lya
chon cé 8 man hinh, méi man hinh bao gém message va
ndi dung 6 nhd, chon menu dung cac phim mii tén, enter,
esc

- Chon vung nhé V chua di liéu

- Sau khi két thuc, wizard tao cac chuong trinh con, khoi di

liéu tham s&, bang ky hiéu.

- Sau khi lap trinh PLC va download, ta két ndi TD200 véi PLC,
vao man hinh Diagnostic Menu — TD Setup dé chon dia chi PLC,
TD200, dia chi viing nhé tham s6 TD200, van toc truyén.

Vi du: Iap trinh cho TD200 V2.1 dung céac phim F dé set M0.x, hién
thi ba message
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crofWIN

Project Edit View CPU Debug If%[Y Setup Window Help

Dhql EI KI%IEI [ I%mﬂiunv\ﬁzarﬂ.. I m
Ero S \

Edit/Add Tools. ..
This wizard will help you configure TD 200 messages quickly and
easily. When you are finished, the wizard will generate the supporting
data block code for you.
= a0
I—
AEEE Y
| — ] 5]
To begin configuring TD 200 messages, click Next.
< Prev | Next > Cancel ‘
I | [
TD 200 Configuration Wizard n

You can configure the TD 200 to display menus and prompts in a specific
national language.

Which national language would you like your TD 200 to support?
| English [E3}

Would you like to enable the Bar Graph character set?
" Yes

(s No

<prev |[[CMext> || cancel |

2 >onfiguration Wizard u

YYou can configure your TD 200 to allow the user to set the Time of Day clock in the
(CPU, and to Force IO inthe CPU. You can also password-protect these opfions, so
that a user may only access them after entering the comact 4-digit password.

Would you like to enable the Time-of-Day (TOD) menu on your TD 2007
(v Yes

(" No

Would you like to enable the force menu on your TD 2007
(s Yes

" No

Would you like to enable password protection?
(v Yes

Mo Password (0000 — 9999): [1111

< Prev | Next > Cancel ‘

Configuration Wiz

The TD 200 has 8 function keys (F1through F4 and SHIFT F1 through SHIFT F4)
that are used 1o set memory biis in the CPU. You mus! reserve eight bits of memory
(M bits) for the TD 200 to set when a funclion key is pressed. One M bit is set by
the TD 200 each time the comresponding function key is pressed.

Which byte of M memory would you like to reserve for the TD 2007

[

The update rate determines how often the TD 200 polls the CPU for messages to
display. How often would you ke the TD 200 to poll for messages?

| As fast as possible =]

TS NGUYEN PUC THANH

< Prev |m Cancel

117
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The TD 200 allows two message sizes, please select the message size
you wish to support.
(" 20 character m mode — displays two r atatime

(% 40 character message mode —displays one message at atime

The TD 200 allows you to configure up to 80 messages. Howmany
messages do you wish to configure?

[

< Prev H Next > I Cancel ‘

TD 200 Configuration Wizard

You must now define where you would like the 12 byte parameter definition
to reside in your data block. It is usually located at VBO.

Starting byte for 12 byte parameter block: | [1]
You have defined 3 messages requiring 1 consecutive bytes for message
enable flags. You must now define where you would like the enable flags to
reside in your data block.
Starting byte for enable flags: | 12

You have defined 3r requiring 120 ive bytes for the
message infermation. You must now define where you would like the
message information to reside inyour data block.

Starting byte for message information: [40
<prev |[“Hexi> Cancel |

Khi V12.7 on thi hién message 1

TD 200 Configuration Wizard

‘You have asked to configure 3 message(s). Define your message by
placing your highest priority message first.

FREGSFETTRI B EFERR
FRECNERT MEREERET-I-[-

Note: Thisfield showsthe g~
address of the particular
message. VB40 is the Inbedded Data.-- (Preg\cusl‘v‘\essagel
address of MSG1, VB8O
would be displayed for

MSG2, and so on. T HITTI el ‘

Message 2 hién thi khi V12.6 on, hién thi 6 nh6 VW98 va cho thay

ddi 6 nhé VD116, bit V114.2 on ghi nhan edit

You have asked to configure 3 message(s). Define your message by
placing your highest priority message first.

Next Message > I

Py 10 15 20
PRENCTERPRMNTECETTT]

25 30 5 40
Beae Y [ NEWCFEFFRFNFTITITTT

age beginning address: VB8a0
Message enabled bit: | V12.6

Place cursor at the edded Data... | <Previous Messagel Next Message = I
correct position and
| click “Embedded

Data..."

<prev [ Finish Cancel |
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TD 200 Configuration Wizard m

‘You have asked to configure 3 message(s). Define your message by
placing your highest priority message first.

Message 2 of 3

FFF\F\FWEF TFIEIT\WT/J)/I' Il I

WFWWEETF ol NPT | mrrrﬁ
age beginning address: ,W
Message enabled bit: ,W

edded Data...

Note: Grayed fields <Previous MESSHQBI Next Message > I

are place holders for

—| embedded data
values. <prev | Finish |  Cancel |
Embedded Data [x]

Data Format: i Display Format: Digits to the right of the

("~ None (" Signed decimal

" Word " Unsigned F

(+ | Double Word (+ Real (floating point,
)“-‘\ Note: These fields

appear only when
certain options are
chosen.

E User must acknowledge message
|7 Is the user allowed to edit this
Should the user edil of data be P

rd-protected?

Password for Edit: Edit Notification Bit: | V114.2

11 Address of Data Value: | VD116
Delete Cancel

TD 200 Configuration Wizard ﬂ

‘You have asked to configure 3 message(s). Define your message by
placing your highest priority message first.

Mmsage?ofa

FFEFFTFEFFEFFFFFT??T
R SERPRr RO T

Message beginning address: |  VB&0
Message enabled bit: |  V12.6

INS
Embedded Data... ] <Previous Messagel Next Message > |

< Prev | Einish Cancel |

Message 3 hién thi khi V12.5 on, yéu cau ngudi van hanh ghi nhan
bang ph|m Enter Iuc dé bit V78.1 on

You have asked to configure 3 message(s). Define your message by
placing your highest priority message first.

- M 30f3

2ty

TFFFFTFFTFFFFEEEFTFF
TFFFFFEFFFFFFWFFF- r

sage enabled bit: V12,6

Data... I <Previous Messagel Next Message > I

< Prev | WI Cancel |

Place cursor on the
39th position and click
“Embedded Data..."
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Embadded Data [ x|
Data Format: [~ Display Format: Digits to the right of the
(o[ None (" Signed decimal
(" Word (" Unsigned /u_
(" Double Word

User must acknowledge message

|r Is the user allowed to edit this data?

Delete OK Cancel
TD 200 Configuration Wizard n

You have asked to configure 3 message(s). Define your message by
placing your highest priority message first.

Message 3 of 35

FE RNPREPRET FES FREE

= :lw é i 30 35 40
eeaa V¥ [ | ErTFREEETNECENTERCTT

Message beginning address: VB8O
Message enabled bit: V12.6
INS Acknowledgement notification bit-
the acknowledge- >
notification bit is

displayed. < Prev H Einish i Cancel |

Wizard tao ra khéi dii liéu TD200_Block 0 ti dia chi VBO trong PLC
dé giao ti€p véi TD200

// BEGIN TD200_BLOCK 0

/I (Comments within this block should not be edited or removed)

VBO ‘TD’ // TD 200 Identification

VB2 16#10 // Set Language to English, set Update to As fast as possible

VB3 16#71 // Set the display to 40 character mode; Up key V3.2; Down key V3.3

VB4 3 // Set the number of messages

VB5 0 // Set the Function Keys notification bits to M0.0 — M0.7

VW6 40 // Set the starting address for messages to VW40

VW8 12 // Set the starting address for message enable bits to VW12

VW10 1111 // Global Password

/I MESSAGE 1

/l Message Enable Bit V12.7

VB40 ‘PRESS F1 TO DISPLAY THE NEXT MESSAGE ..’

/I MESSAGE 2

/l Message Enable Bit V12.6

VB80 ‘PREV. SETPOINT:’

VB96 16#00 // No Edit; No Acknowledgement; No Password

VB97 16#11 // Signed Word; 1 Digits to the right of the decimal;

VW98 16#00 // Embedded Data Value: Move data for display here.

VB100 ‘NEW SETPOINT:”’

VB114 16#18 // Edit Notification V114.2; No Acknowledgement; Edit Requires Passw

VB115 16#51 // Real Double Word; 1 Digits to the right of the decimal;

VD116 16#0000 / Embedded Data Value: Move data for display here.

/I MESSAGE 3

/ Message Enable Bit V12.5

VB120 ‘ACKNOWLEDGE MESSAGE BY PRESSING ENTER?’

Embedded BVious Messagel Next M

Note: The address of




BO PIEU KHIEN LOGIC LAP TRINH PUQC TS NGUYEN PUC THANH 121

VB158 16#01 // No Edit; Acknowledgement Notification V158.1; No Password
VB159 16#00 // No Data; 0 Digits to the right of the decimal;
// END TD200_BLOCK 0

Bay gid Iap trinh PLC

NETWORK 1 NETWORK 4

LD SMO.1 // if this is the first scan LD V158.1 // if message 3 acknowledge
MOVB 16#80, VB12 // ...enable the first bit is set

message R V158.1, 1 // ...reset message 3 ack bit
MOVB 0, MBO // ...clear all function key bits MOVB 16#80, VB12 // ...enable
NETWORK 2 message 1 for display

LD MO0.0 // if F1 has been pressed NETWORK 5

MOVB 16#40, VB12 // ...enable message 2 LD MO0.1 // if F2 has been pressed

for display MOVB 16#E0, VB12 // ...enable all 3

R MO0.0, 1// ...reset F1 key M bit messages at once

NETWORK 3 R MO0.1, 1 // ...reset F2 key M bit

LD V114.2 // if new setpoint edit bit is set NETWORK 6

R V114.2, 1 // ...reset edit bit LD M0.2 // if F3 has been pressed
MOVR VD116, ACO // ...get edited real value MOVB 0, VB12 // ...disable all messages
*R 10.00000, ACO // ...times 10 for scaling R M0.2, 1 // ...reset F3 key M bit
TRUNC ACO, AC1// ... convert to an integer NETWORK 7

MOVW AC1, VW98 // ... update prev. setpoint MEND

value

MOVB 16#20, VB12 // ...enable message 3

for display

Download chuadng trinh va khéi di liéu xuéng PLC, két néi PLC vdi
TD200, cai dat théng s6 két ndi, TD200 sé di tim khoi di liéu va
truyén thong véi S7-200, dung cac phim sau:

- bam F1 di dén message setpoint

- b&m Enter edit setpoint va ghi nhan message

- bam F2 cho phép ca ba message

- b&m F3 cdm ca ba message
Ngoai TD200, S7-200 con c6 thé giao ti€p vSi cac thiét bi HMI
khac nhu TP070/170/177, OP3/73.



B2DIEU KHIEN LOGIC LAP TRINH PUQC TS NGUYEN PUC THANH

_______ (i@ Nu——
Bai tap ggi y

1/Nghién cuu cac thiét bi HMI cia OMRON va SIEMENS
2/ Nghién ctu giao thic truyén Modbus
3/ Lap trinh giao tiép véi may tinh



