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ABSTRACT
The Objective of this thesis is presentation of designing HMI (Human Machine Interface)
used are middleware for operation interface between process controlled by PLC with user.  The
HMI to divided are designing HMI on computer by using JAVA programming and designing
HMI on the touch screen by using NT Support Software. This HMI be able to control the
industrial process controlled by PLC network, It be able to change status the industrial process

controlled by PLC network.  And user can conitrol PLC through this HML
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= r yw =1 '
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Component JComponent
Button JButton

Canvas il

Check Box JCheckBox N
Dialog Jinalog

Frame JFrame

Label JLabel

List JLi1st

Menn JMenu

Menu Bar MenuBar

Menu ltem IMenultem
Ianel JPanel

Scrollbar JScrollbar

Text Area JTextArea

Text Component JTextComponent
Text Field JTextField

upz Swing JFC (Components 102 Containers)

Aluity AwTldun Box,

JColorChooser, JComboBox, IDeskTopPane, JEditorPane, JInternalFrame, JLayeredPane,

JRadioButton, JSeparator, JSlider, JSpiltPane, JTable, JTextPane, JToggleButton, JToolbar,

IToolTip, JTree 0 JviewPort
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A5 HLARININNINBYDS End Code Tun1sanned@oa1suuy Host Link Communication

End Contents Probable catse Cofrective measures
code )

20 Nomial completion - -—

M Not executable in RUN mode The command that was sentcan- | Check the relation Between the
not be executed when the PCisin | command and the PC mode.
RUN moede.

22 Not executable in MCNITOR mode | The command that was sent can-
not be execuled when the PC is in
MOMITOR mode.

0B Nol executable in PROGRAM The command that was sentcan- | This code is not presently being

mode not ba executed when the PCis i {used.
PROGRAK mode.

13 FCS error The FCS 35 wiong. Eiher the FCS | Check the FCS calculation method,
calculation is mistaken of thereis | i there was nfluence from noise,
adverse influence from noise. transfer the command again.

14 Format error The command format is Wwiong. Check the tormat and transfer the

command again,

15 Entry number data eror The areas for reading and wriing | Comect the areas and transfer the
are wrong. command again.

16 Command not supporied The zpecified command doesnat | Check the command code.
exist, ¢

18 Frame length saor The maximum frame length was Divide the command into multipte
exceaded frames.

19 Not executable lterms to read not registered for Execute QQ 1o reqister items {0
composite command (QQ} read hefore attempling batch read.

23 User memory wiite-profected Pin t on C200HS DIP switch 1s ON. | Tum OFF pin 1 o execule.

A3 Aboried due ta FCS emor in trans- | The emror was generated while & Check the command data and iy

it data command extending over mere e transfer again.

o Abored due 1o format erroe in :ggn one frame was being execuy-

fransmit data :
A5 Aborted due to-entry sumber data | 11018 The data up o that pont has
ofTor in ransmit data already been written 16 the ap-
propriate area of the CPU.
AB Aborted dus to frame length eror
intransnyt data
Other |- influence from noise was received. | Transfer the commiand again.
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MANUIN LHaAI Header Code 1uﬂ’1‘§aﬂ$~’iﬂﬁi}ﬁ’lsmﬂj Host Link Communication

11-3 Host Link Commands

This section explans the commands that can be issued from the host computer
to the PC.

11-3-1 IR/SR AREA READ — RR

Reads the contents of the specified number of IR and SR words. starting from
the specdied word,

Command Format

1 : T T L T 1 " T
@ [«10 w108 R rofxi0d s '»O‘-’lx 101 x 108 1103:!0-‘Ix101 x 108 Lo J
: | : i | 1 L | ] 1 : i
NN N AN I AN AN 4
Hode no. Header %%%nni word Ha. of words FC2 Terminator
coce {0000 to B511) 10000 10 8512

Response Format

T S N VLT 777 T T ™
@ w10 2108 R R x 18" x 167 [x 187 x 162 x 157 x 167 % J
: { i ; ! 1 ] ] o 1 ; :
A\ A AN A -~ 5\ A\ /
Mode no. Header  End coda | Read data % word) FCS Teminator

code N /

Read data {for number of wards read)

Parameters Read Data (Response}
The contents of the number of words specified by the command are retumned in
hexadecimal as a response. The words are retumed in crder, starting with the

specified beginning word.

11-3-3 HR AREA READ — RH
Reads the contents of the specified number of HR wards, starting from the speci-
fied word.
Command Format
i T I T T mel T ¥ T T T i T T
Fos :x101x10‘}| RH tx 109 0107 110t % 100.x 103 x 102 « 107 x 100 4
1AW "o | e D, SMN\TL W e AT ) | s B
5\ FAN AN AN N\ A ;
otz o Header Beginri:ng word Mo, of words FCS Termenator
code {DC2T to (O099) (DDO1 to 0T0D)

Response Format

S R b S 7 /2 | — Ty e T !
{@]uelnoﬁ[a HIx!£7x1E°x1E3x1§2116‘xiﬁ'3 % 4
. L . H i 1 i | il . | i

\ A N N s
Noderno.  Header Endcode \ Read data (1 word) 7 TS Terminator
code

Read gata ifor number of words read)

Parameters Read Data (Response)
The contents of the number of words specified by the command are retumed in
hexadecimal as a response. The words are refurned in order, starting with the
specified beginning word.
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11-3-5 TC STATUS READ — RG

Reads the status of the Completion Flags of the specfied number of timersf
caunters. starting from the specified tmericounter.

Command Format

1 : [ I o T I 1 T
I@ x108 2100 R G x103x105x10'xiﬁf"ix103xlole".}1x105‘1 J oY A
Bt o PP | . el [ . PO | .
5 AN S AN N AN /
tode no. Header  Beginning fmercounier  Mo. of timers/counters FCs Terminator
code (D300 to 0511) {0001 to 3512}
Response Format
: T i v T il B T T
: [T ; 1, 10| ON/
|@.‘11ﬂlh|.|R lG I1ij15|OFFL | *E J
A A v { N A T
Medde no reager  End code FCS Terminator
code Read data
1 bimer/courder) ,
Read data
{for number of TC rend)
Parameters Read Data {Response)

The status of the number of Compietion Flags specified by the command is re-
turned as a response. “1" indicates that the Completion Flag is ON.

11-3-6 DM AREA READ — RD

Reads the contents of the specified number of DM vords, starting from the spe-
clied word.

Commeand Format

i @lxm!mo:" R D lechwcﬁxm'xwﬂ 103 x 102 5 10! x 190 e a
; 1 1 i ¥ 1 t ] l ; 1 ] |
LA R AN e, Y AN AT VAN 7/
Node no Header Beﬁsmnagwora Mo, of words FCS Tarminator
code {D00] to w999} 10001 to 10000
(5822 note)

Note 1. If 10.000 words have to be read, specify the number of words to be read as
0000,

2. DM 6656 to D 6999 do not exist. An error will not, however, resuttif you try
to read these words. Instead. "0000" will be retumed as a response.

Response Format

; T T T T ? T 1 T T e T
P [x10t x 109 R D [x 1B x 189 163 x 187 x 16! x 180 Pk A
: L ; i ] 2 ] ] ] 1 A i ¢ !
3 Y AN Foom S VNl
Node na. xder End code \ Read data {1 word) y, fCsS Termnator
(-3
Renad data [for numiser of worgs read)
Poarameters Read Data (Response)

The contents of the number of words specified by the command are retumed in
hexadecimal as a response. The words are returmed in order, starting with the
specified begmning word.
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11-3-7 AR AREA READ — RJ
Reads the contents of the specified number of AR words. starling from the speci-
fied word.
Command Format
! T : RIS LN 7 T T ]
Fa vt xR xmlem-lxm x 104 x103:m-|1101'x100 -,gl a
H i : E l L] | i
5\ FaN AN AN A AN /
Mode no. Header Beginning word Mo, of words FCS Terminator
code 10006 to &7y (0031 to BL28

Response Format

T LR ' _ | |-
[ @ (w10 200 Ry lusﬂ £ 1600k 183 ¢ 182 x 16! xmﬂ[

NN L AN N
Node na., Header End code N\ Read data (1 word }

code Read data
(for punibser of words read;

Parameters Read Data {Response)
The contents of the numbyer of words specified by the command are returned in
hexadecwmal as a response. The words are returned in order, starting with the
specified beginning ward,

11-3-8 IR/SR AREA WRITE — WR

Writes data to the IR and SR areas, starting from the specified word. Writing is
done word by word.

Command Format

! I I A f L 1 T T Nl A~ T : 1
Ly I: 187 % 1001 w R lx 0¥ 5 102 2 100 X100 183 4 167 ¥ 16! x 158 L% 2
A ey L K RPN | N W | NG @ ST P 3 H b
! A AN AN / N M
Node na. Header BO%%‘SM word \ Write data (1 word) i FCS Terrminatar
tode { 1o 0511}
Write data

{for number of wards ko write}

Note Datacannot be vritten to words 253 to 255. |f there is an attempl to write to these
words, no errar will result, but nothing will be written to these words.

Response Format

) e ey STt S
L@ [xwt e ow R e 18T 0160 ¥ o
; L .4 ES /] ] i 1 i :
AN AN AN N /

Modenc.  Header End code FCS Terminator

cade

Parameters Write Data {Command}
Specify in order the contents of the number of words to be written to the IR or SR
area in hexadeceimal, starting with the specified beginning word.

Note H datais specified for writing which exceeds the allowable range, an efror will be
generated and the wriling operation will not be executed. if, for example, 511 is
specified as the beginning word for writing.and two words of data are specified,
then 0512 wilt become the last word for writing data, and the command will not be
executed because SR 512 is beyond the writeable range.
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11-3-9 LR AREA WRITE — WL

Writes data to the LR area, starting from the specified word. Writing is done word

by word.
Command Format
Conp s ) y - ey . ' IR T T R ! ! e
@ ! x']@ﬁ'l Wb 10102 DY s 108 168 x 182 1T 18D : =
i i i i 1 L ] ; i [ 1 ek 1 : i
LU AN AN AN S AW A NS 4
Node no. MHeader nNINg werd Write data {1 word} FCS Tern¥nator
ende e SN ha
Write data
{for pumber of words o wrta |
Response Format
l @ v 10 meE WL |81y 150 I # J]
: 1 ! |
4 M AN AN AN /
Piodta o Header  End code FCS§ Termunator
code
Parameters Write Data {(Conminand)

Specify in arder the contents of the number of words to be wntten to the LR area
in hexadecimal, starting with the specified beginning word.

Note If data ss specified for writing which exceeds the allowable range, an error will be
generated and the writing operation will not be executed. It for example, 60 is
specified as the beginning word for writtng and five words of data are specified,
then 64 wil become the last word for writing data, and the command will not be
executed because LR 54 is beyond area boundary.

11-3-10 HR AREA WRITE — WH
Wi'rites data to the HR area. stanting from the specified word. Writing is done word

by word,
Command Format

: N v = hal/ PPN | e ]| — [ ‘

- M un-'[ Wk e122 102 w100 x 108 18} x 182 1 961 x 16 [
| I 1 | : 1 | Yy !
N AN vD_ o / Ay AN e N oL 7L G 4
Node no.  Header Ba. NG WoFd y Write cata (1 word) s fcs Temrinator
che il to } CLL R YR N } B+ B .29
Vrite data

{for no. of words to write)

Response Format

et e e e R P

{ & 10 xl{)‘:| W H ixelx gt P _1-|
i § z { 1 : |

\ FAN VAN AN AN /

Hiode ro. Hegdér' Erdcode  FCS  Teminstor
code

Parameters Write Data (Command)
Specify in order the contents of the number of words to be written to the HR. area
in hexadecimal, starting with the specified beginning word.

Note If data is specified for writing which exceeds the allowable range, an error will be
generated and the writing operation will not be executed. If. for example, 98 is
specified as the beginning word for writing, and three words of data are speci-
fied, then 100 will become the tast word for writing data, and the command will
not be executed because HR 100 is beyond area boundary.
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11-3-12 TC STATUS WRITE — WG

Writes the status of the Completion Flags for timers and counters in the TC area,
slarting from the specified timer’cournter {number). Wniing is done number by
number,

Command Format

{Ghr : ' ! :
i : , :
1 i {OFF : ' L2

LN AN 4
FCS Tarminator

i T T : T I B
@ 10 K108 W G 1@ xR« 10 X 1P
H 1 j : i
A F A A s
Mede ro Header Be inn‘mgtimerfcounter
code (GG%O:D I3 L3]

ynta data
Yrile date
{for number of TC to write)

Response Format

: T H i 3 T T
N Rl I W PET AP R S
i i ! 1 1 1 H
"\ A\ AN A FAN /
Hode na Header  End tode FC5 Teminator
cogde
Parameters Write Data {(Command)

Specify the status of the Complation Flags, for the number of timersicounters to
be written, i order {from the beginning word} as ON (i.e., "1} or OFF (ie., “07).
When a Completion Flag is ON, it indicates that the time or count is up.

11-3-13 DM AREA WRITE — WD :
Writes data to the DM area, starting from the spetified word. Writing is done
ward by word.

Command Format

o ey e I ¢ . LLS r - -
@ Rt x109 W D xR k102 00 w1000k 167 182 2 181 x 150 Do 4
1 | | | e H i
B3 A faleralols) AV yeasesWm\TE S ool A 99 A
Maxka N Header mni g word s Werte gata {1 word) Y FCS Terminator

cods i 10 2599
Write data
ifor number of words to write)

Note DM 6656 to DM 6999 do not exist. An error will not, however, resuit if you try to
wiite to these words.

Response Format

: I . T T T T g
P [x0tx% oW Do (x 16T k180 £
t ; ] 1 I I :
\ AN FAN FAN FAN /
Node no Header  End code FCS Terminator
code
Parameters Write Data (Command}

Specrfy in order the contents of the number of words to be written to the DM area
in hexadecimal, starting with the specified beginning word.

Hote 1. If data is specified for wriling which exceeds the allowable range, an emor
will be generated and the writing operation will not be sxecuted. i, for exam-
ple, 9998 is specified as the beginming word for writing, and three words of
data are specified, then 10000 will become the fast word for wnting data, and
the command wilt not be executed because DM 10000 is beyond the write-
able range.

2. Be careful about the configuration of the DM area, as it varies depending on
the CPU model.
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11-3-14 AR AREA WRITE ~— WJ

Writes data to the AR area, starting from the specified word. Writing s done word

by word.
Command Format

f T I I I T AN B T T 7
i P lx 10" xtﬁﬁt W wa?x. 107 x 10 x 100 % 163 ¢ 162 x 167 « |SET Do I

N | : . . l. | [ Y ] ; :
\ AN A WA / kY AN
Node na. Hearler Beginning woed s inte data {1 word} J FCS Terminator

coce (0400 to 19271 Cpinde data T

for the number of words o write)

Response Format

1 X T T T T
& loidt s % ow J ju 18 wg? B3 J:
1 i I i 1
L o N 2 N A U & W
Rpde no Header  End code FCS Terminator
code

11-3-24 FORCED SET — KS

Force sets a bitin the IR, SR, LR, HR, AR, or TC area. Once a bit has been forced
set or reset, that siatus will be retained umil FORCED SET/RESET CANCEL
(KCyis transmitted

Command Format

H ‘ T - T T T | I T s
E @ 210 mcﬂ] K S JDPI OP2 OP3 0ORd4 n-ﬁ[nu:'u{}"x 109 x 10‘])(1{39 L
! AN AN p A M AN /
Hode no.  Header Narme ord Br FCS  Terminator

codes address

Response Format

MEARAL T T T
@ |10 0% Kk 5 [rwluigd =
1 ; 1 t ]
8) (4 Al e AT R ... T
Nede no Header  End code F&S Terminator
coge
Parameters Name. Word address, Bit {Conmand)

In “Name", specify the area {i.e., IR, $R LR HR AR, or TC} that is to be forced
set. Specify the name in four characters. In "Word address’, speciy the address
of the word, and in *Bi{" the number of the bit that is to be forced set.

Name Classification Word address setting Bit
0Pt | OP2 | OP3 | OP4 range
o) {3} IR or SR 0000 to 0511 00 to 15 (decimal)
{5} {S) LR 06060 to 0053
{3} {8} HR 0000 to 0099

(8} {(S) AR 0000 to 0027
M (S} Completion Flag {timar) 0000 10 0511 Always 00
M H Complefion Flag (high-speed iimer)
T
T
f

{8) Complation Fiag {countar)

A QDA A>T O
=NZz|Z| || |R[—

R Completion Fiag (reversible counter)
M Completion Flag {tolalizing imer)
(5): Space

Nole 1. The area specified under "Name™ must be i four characters. Fill any gaps
with spaces to make a total of four characters.
2. Words 253 to 255 cannot be set when the ClO Area is specified.
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11-3-25 FORCED RESET — KR

Force resets a bitin an IR, SR, LR, HR, AR ar TC area. Once a bit has been
forced set or reset, that status will be retained untit FORCED SET/RESET CAN-
CEL (KC) 15 transmitted.

Command Format

B R T I o1 e .
& gx w1e! Kk R Jom OPZ OP3 OR4 |x 103 2 10% x 107 # 10°) « 100 x 10
(st phir il TR SR Re A R TR A I 1 R WSO TS S T
\ M g A
Node mo.  Header HName Word Bit FCS Terminator
code address
Response Format
! T g . T T
D@ [x12t <100 Kk R P81 x 18T LR
: 1 : | 1 }
Y M M Al AN /
Modeno.  Header  End code FCs Terminator
tode
Parameters Name, Word address, Bit (Command}
In “Name", specify the area (i e, IR. SR, LR, HR, AR or TC} that is 1o be forced
reset. Specify the name in four characters. In “Word address”, specify the ad-
dress of the word. and in "Bit” the number of the bit that is ta be forced reset.
Name Classification Word address selting Bit
OPY | OP2 | OP3 | OP4 fange
c | o {(8) IR or SR 0000 to D51 00 1o 15 (decimal)
L R (53 {3) LR 0040 to 0063
H R (8} {8) HR 00G0 to 0059
A R (£} {8) AR G004 to 0027
T ! M {5} Completion Flag (timer) 0060 1o 0511 Always 00
T i M H Cornplesion Flag (high-speed %imer}
c N T {3) Conmpletion Flag {counter)
C N T R Completion Flag {reversible counter)
T T [ M Comptelion Flag {totalizing tdmer}

{SY Space
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