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ABSTRACT
The Objective of this thesis is presentation of designing HMI1 (Human Machine Interface)
used arc middleware for operation interface between process controlled by PLC with user.  The
HMI to divided are designing HMI on ecomputer 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 control PLC through this HML
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A5 HLARINIINHLNBYDS End Code Tun1sanaed@oa15uuy Host Link Communication

End Contents Probable cause Cofreclive measures
code )

20 Nomial completion - -—

M Not execulable in RUN mode The comrtand that was sentcan- | Gheck the relation Between the
not be executed when the PC isin | cormmand and the PC mode.
RUN mede.

22 Not executable in MONITOR mode | The command that was sent can-
ncs be executed when the PC is in
MOMITOR mode.

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

mode not be executed whenthe PCis i {used.
PROGRAM mode.

13 FCS eiror The FC$ s wrong. Either the FCS | Chieck the FCS calculation method,
calculation is mistaken of thereis | i there was mfluence from noise,
adverse influence from noise. transfer the command again.

14 Format error The command fermatl is wrong. Check the tormat and transfer the

command again,

15 Entry number data error The areas for reading and wiiting | Commect the areas and transfer the
are Wrong. command 29ain.

16 Command not sepported The epecified command doesnot | Check the command code.
axist, .

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

19 Not executable lterns {0 read not registered for Execute QQ 1o register items to
composite command (QQ) read hefore attempling batch read.

23 User memory write-profected Pin t on C200HS DIP switch is ON. | Tum OFF pin 1 fo execula.

A3 Aborted due to FCS error in trans- | The enrgr was generated while a Check the command data ang iry

mit data comMmand exterding ever more {he transfer again.

Iy Aboried dus o format error in :r;:n one frame was being execu-

fransmit data :
A5 | Aboried due fo entry number data | hote: The data up fa that pomt has
aiTor in wansmit data already been written to the ap-
propriate area of the CPU.
AB Aborted due ta frame length emor
in transmd data
ther |- infuence from noise was received. | Transfer the commiand again.
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NMARUIN AR Header Code Tunmisaanedoansiil Host Link Communication

11-3 Host Link Commands

This section explains 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
@ [« 5100 R R [x10%y 102" 107 x 108 x 10% x 102 x 101 x 100 Pk d
: 1 H i | 1 L | | 1 : i
NN N ™ S AN FAN 4
Hode no. Header %%%‘lnni word Hao. of words FCS Terminator
code {0000 to DS11) 10000 1o C512)

Response Format

T T : 7 . T T T T T T :
@ 10" x10°] R R Cx 18" x 167 [x 167 x 16° x 157 x 167 % Jd
: I i : ! 1 1 ] .. 1 ; !
A FAN A\ AN ; A W
Mode no. Header  End code | Read data 4% word) FCS Terminator

code \ /

Read data {for number of wards read)

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

T T T EANE | T " T I T i I T
o :x101x1oﬂ| R H 22109 0109 10" 2 100 x 103 x 102 ¢ 107 x 100 =0
R SN VR MU FRRUON SR AU RSN SRPRUUPROY VYU JUPRRE ST SN IO SR WO
\ FAN A\ AN FAN AN /
Mute no Header Begmri:ng word Mo. of words FCS Terminator

code {002 fo 0099) (DDO1 to D1CD)

Response Format

R RS I S M R | T AT e T !
{@]uolnoﬂ[n HIJ-:1£7'11E°X1E31152116‘X€6'3 ® 4
) L. : i 1 1 | .. l 1
i Fa\ Fat A /
Hodeno.  Header  Endcode  Rend data (1 word) s FCs Terminator
code Read daia 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 retumed 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 timers/
counters, starting from the specified timerfcounter. ‘

Command Format

1 : [ I : T I 1 T
I@ x10V x 100 R G xmhmﬂxm'x:cﬁiuuhwlzle‘xmﬂl J se 4
Bt o PP | . el [ . PO | .
\ AN S AN AN AN /
tode nc.  Header Beginnng tmer'counief  Mo. of timers/counters FCS Terminalor
code (003 10 D514 {0001 to 2512}
Response Format
‘ : -71'7.-\& Pt 1T-ab-N; ----- I '
@.‘xmlxl. R lG-I1ijIE OFF | *E 4
v A A A { N A S
Mode no Feager  End code FCS5 Terminator
code Read data
{1 bmeer/courter)
Read data
{tor numiyer of TC read)
Parameters Read Data {Response)

The status of the number of Compiet:ion Flags specrfied 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 centents of the specified number of DM words, starting from the spe-
cified word.

Commend Format

Q @lnu!moﬂ' A D lxsc3xm3x1n1x1cﬂ 107 % 102 » 10! x 100 s J]
; | | i L 1 t I l ; 1 ] |
LA WA e AT AN AN /
Node no Header Eeﬁgmnaqworo Mo, of words FCS Terminator
coHe {0003 o 4999} (0007 to 1060M
[s&e note!

Note 1. If 10.000 words have to be read, specify the number of words to be read as
0oao.

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

Respanse Format

: T H T T H T 7 T T T T
P [x10t 10 R D [x 1B x 1892163 x 187 x1B! x 180 Dok 4
: L ; ; ] ; l ! 1 .. i : !
\ AN AN A VY
Node ng. xder End coda \ Read data {1 word) y, FCS Terminator
[
Renad data [for 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 retumed in order, starting with the
specified beginning 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 waord.

Command Format

H I ; T f T ¥ T T I j T
g 10" 2407 R & w10« 102 x 100 109 10% x 102 x 107 x 109 T T
3 I : : i l l : | } ] i {
5\ AN A\ AN A ay /
Mode no. Header Beginning word Mo, of words FCS Terminator
code 10006 to &7y (0031 to BL28

Response Format

P e e ' . | | oproee-
P 10 a0 Ry lnsﬂ x 18%x 183 x 162 x 16! 1150[ ‘
[/ SO I S e el SR I S
NN AN AN AT
Node na. Header End code s, Readdala {1 word) 7
cods Read data
(for nunter ¢f words read:
Parameters Read Data (Response)

The contents of the number of words specified by the command are returned in
hexadecimal as a response. The words are retumed in order, starting with the
specified beginning word,

11-3-8 IR/SR AREA WRITE — WR

Wites data to the iR and SR areas, start:ng from the specified word. VWriting is
done word by word.

Command Format

i I T - F ! T T T T g T
Ly |:'G‘- xmal w R lx W % 102 o 100 X100 183 4 162 ¥ 16! x 15F ok
[SUUII WO NPT SO ST PETDIN § [ | [ PSRRI ] H 1
! !\ AN AN / N Al .t
Node no. Header BO%%‘SM word \ Write data (1 word) Y FCS Terminatar
tode { 1o 0511}

Wiite data j
[for numiber of wards by write}

Note Data cannot be written to words 253 to 255. If thers is an attempt to write to these
words, no error will result, but nothing will be written to these words.

Response Format

) S e Tt T
S [0t a0t oW R 116 0160 L IR
; L i i ] i 1 i :
M AN AN FaN /

Modenz.  Header End code FCS Terrminalor

coda

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

Note H datais specified for writing which exceeds the allowable range, an efror will be
generated and the writing 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 D512 wilf 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
R . » - r 1 IR T T R ! ! e
@ o 11@‘:’| W L 103 12 o tDT w108 167 2 152 « 18T 16D : w2
i i i i | b ) ; i [ 1 ek 1 i i
M AN AN AN Y 4 AW A NS 4
Node no. Header B%nn' word 5\ Write data {1 word) y FCS Termenator
ende (0000 to (B3}
Write cata
{for pumbar of words o wita |
Response Format
l @ ¥ 10 nm“E WL |x181 x50 I b _l_]
; 1 ! 1
! AN AN AN AN /
Papda no Header  End code FCS Terminator
tode
Parameters Write Data {Conwunand)}

Specify in arder the contents of the number of words to be wntten to the LR area
in hexadecinial. starting with the specified beginnmg word.

Note If data s specified for weiting which exceeds the allowable range. an error will be
generated and the writing operatron will not be exacuted. If, for example, 60 is
specified as the beginnng word for weittng 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 64 is beyond area boundary.

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

by word,
Command Format
: S o N RN | e - [ ‘
fg xmd un-'[ Wk o122 w100 x 10 (1 18w 1E2 1 961 x 18 T
1 I 1 | : 1 | . - |
A AN FAT . P Y 4 N A 4
Node no. Header BE.. nning word Wite dato (1 word) FCS Termrinator
cogde il '0 } \,,.,..w.:.., e o .. .“/ -
Yéite data
{for no. of waords to write)
Response Format
I L I St S e SRR
@ 10 Il W H ojx18T x 180 Pk 4
! ; : i ! ; 1
NN AN I LS
Hade no. Heoder  End code FCS Temtinsator
code
Parameters Write Data (Command)

Specify in order tha contents of the number of words to be written to the HR area
in hexadecimal, staring with the speafied beginning word.

Note If data is specified for writing which exceeds the allowable range, an error will be
genersated 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 fast word for writing data, and the command will
not be executed because HR 100 ts 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
numler.

Command Format

: i 7

i T T : T I . =Y :
@ 10 K100 W G x 103k 10% # 100 x 100jCH = % g
i 1 i : 1 i [OFF e i i ;
L A oS N N
Hede ro Hemder Beﬁinn‘mra ttin:erfcounter FC3 Terminator
cde ( o 05Ty Write data
Wyrite data
(far numkber of TC to write}
Response Format
: T . H i ¥ T ¥
D et w0 w o xi8Tx1BY N
1 H : 1 1 i i
. AN AN A FAN /
Mode noy Header  End code FCS Termunator
code
Parameters Write Data (Command)

Specify the status of the Complation Flags, for the number of timers/counters to
be written, in order {from the beginning word) as ON (i.e., “17) 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 7
Writes data to the DM area, starting from the specified word. Writing is done
ward by word.

Command Format

T R T | y PR ' - -
c@ R 109w D e 0% k102 X100 1000k 167 182 2 187 w180 T
1 ] 1 ] e i .
EOR & NS A NS NN S
Mok no Hegpder %%%Bni \Q ward S\ Wenite cata {1 woerd) Y FCS Tesminator

cods i 1o 3999 s da
bl

ifor number of words to wite )

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

Response Format

: I ; T T T 3
T (x0txh oW D |xt6t x e P
t ; ! L I I :
\ AN AN FAN FAN /
Node no Header  End code FCS Temunator
code
Parameters Write Data (Command}

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

Note 1. If data is specified for writing which exceeds the allowable range, an error
will be generated and the writing operation will not be sxecuted. i, for exam-
ple, 9998 is specified as the beginruing word for writing, and three words of
data are specified, then 10000 will become the fast word for wniting data, and
the command wilt not be executed because DM 10000 is beyond the wiite-
abls 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, slarting from the specified word. Writing 15 done word

by word.
Command Format
H f — R AN R T 7
! & lx 10" xmﬁl W wa?x. 107 x 10F x10%|x 163 x 16 x 161 x |SET Do 1
o | : . . I b [ | Y R | ; :
! AN A AN / 4 N
Node no. Header Beginning word s Ve data{dwordt s FCS Terminator
coge (0ACC o 3027) \Winte data
{for the numiber of words o write)
Response Format
1 T T T T
fia] 1D w10 W J {18 xE? S d
1 ] 1 1 |
L o N N A VU & W
Fode no Header  End code FC5 Temmnator
code

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

Command Format

f : T ; T T ] T T T T T ; T ‘
E @ xﬂﬁ] K 5 JO‘PI OP2 OP3 OPd | «10% x 102 x 187 « 109 « 107 x 108 T
| SUPIRURNRU SN AU RS SRS DRI ST FUPRIN SN N | DO PO AP O DV
5 A AN * A M AN /
Hode no.  Hea Name Word Br FCS  Terminator
code address
Response Format
Jo T T T
@ |10 1% Kk 5 [rw6lxigd *
| N | I |
LN AN AL Ao
Neds no Heatder  End cade FC5 Terminator
code
Parameters Name. Word eddress, Bit {Command)

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

Name Classification Word address setting Bit
OPt | OP2 | OP3 | OP4 range
o) {S) R or SR 0000 to 0511 00 to 15 (decimal)
{8} {S) LR 06060 to 0053
{3} {8} HR 0000 to 0059

{3S) {S) AR Q000 to 0027
M (3} Completion Flag {timer) 0000 10 0511 Always 00
M H Completion Flag (high-speed timer)
T
T
f

(8) Complation Fiag {counter)

=D A A>T O
Zz|Z| |||~

R Completion Flag (reversibie counter)
M Completion Flag (tolalizing timer}
(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 CIO Area is specified.



11-3-25 FORCED RESET — KR

71

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) 1s transmitted.
Command Format

D e e R T I o1 e .
& gx w018 K R [OP1 OP2 OP3 OP4 |x193 1107 x 100 ¢ 103« 107 x 100
sl ) D D T A S et i SR S S T
A N " _MN A
Node no.  Hender Name Word Bit FCS Terminator
code address
Response Format
! T g . T T
P (219t <100 Kk R P 181 x &7 #0004
¢ 1 : | 1 1
Y FaN Fa A AN v
Modeno.  Header  End code FCs Terminator
tode
Parameters Name, Word address, Bit {Command}
In“Name", specify the area (e, IR. SR, LR, HR, AR or TC]) that is to be forced
reset. Specify the name in four characters. In “Word address”, specify the ad-
dress of the word. and i "Bit” the numbaer of the bit that is ta be forced reset.
Name Classification Word address setting Bit
OPt | OPZ | DP3 | OP4 range
c | 0 {8) [IRorsSR 0000 to DS 1 00 10 15 (decimal)
L R (5} {8) |LR 0000 to 0063
H R (8} {8) HR 0GG0 to N0
A R (£} ] {8) AR 0004 to 0027
T ! M {5} Completion Flag (timer) 0000 1o 0511 Always 00
T i M H Cornpleion Flag (high-speed %imer}
c N T {8) Conmpletion Flag {counter)
C N T R Completion Flag {reversible counter)
T T [ M Comptation Flag {totalizing tmer)

{S) Space
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