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Abstract

A wire communication module for PLC controller
was developed. This system consists of RF module
interface part, RS232 serial communication control part,
LED display part and control S/W with GUI interface.
conrolled by PLL

controlling and communicarion rate is also controlled as

RF communication frequency is

1200 and 4800 bps. Communication and control status are
displayed on LED. As a S/W part, graphic user interface
on Window 95 Q.S. was developed. To show the validity
communication and

of the devepoled system, severial

control of PLC system were experemented.

I. A&

R

AN AE5E 71718 AATAY 4 255
]Oiﬁ}c controller2#4] PLCE 714 ¥ A%
8 Aol712 A& glrk PLCY @A
7]?% programable logic #Ao1%, &% ZEZMH A/D,
D/A converter, /O ¥ % PID Aol 2% T22 74
Ho} Qom, A ®EEA RS422, RS4SS, oty
(Ethernet)& ©] &% 34 T4 BEF 1
¥ main controllerel 7]3;'—LH’<L g At webA
49 E PLCAI & 22N = ALY 44 $5 A
o] 2 97 24 Ao A FA 5 HAdS &
o gl vl o] A$ FAEA M2 vAdnge] A

:{o.l
o B

2

wkhyun@honam.honam.ac kr

of welrd £ uhede) FAM|ZF &85 T, i Ud
Z2e PAE W AEA A2y & HelME, PLCZH
RPUHZHE 9% Host PC 9 PLC 3ol 5419
AEYE HojA FAE doksts BHFE 2 24
FAIE A9t ol @ A sAs %
t A PLCEA EE9 Jgo] H43 ﬁff
d, o}A7RA PLCRE FolMe FARNE
interface EE°) /A5 A EZFc}.

B E=fdiME PLCE o488 973 A53E 954
) ArgAYE AWM E 100m, FRES e AS
500mol el A 97 FAle] 7h53ta, (2) FSK =4, F
o4 447Mhzei ol Bl A (10mw)E AHEstd F3t
F AME FH7b7 "He glen, 3) 3 WAHcE Hy
60774 8} PLCS} B4 7b5, (4) 4% PC 2 PLC%
Mo st A7t A BA RES FAIFHG

;

o
Al =

o

& 2 ooy ofn
2y o

L_E.
[

I A&"e 74

919 71%¢ 7837 918M @ RF moudle #o)+
@ dual RS2 B4 Ao1% @ Host PCIAS FAE
S/W AEFe Froz rojAm, AAHA Axd
E2M=E 19 13 éh’% 43 vlelaz 7“‘5&1
80C196KC¥ Host PC %= PLCE%¥ RS232CE

E0l9%+ HUY 25Bytes®] PLC %4 Z#HYS
o Haojgl Iostg dejers FHAF sy, dold
HAE o &35t winel AFEHA o sHlejeE RF
module o] MPUS! 89C52+ ®lH <] WOl & capture

a mlﬂ % 0

._89_.



2000 AKBEFIREG HEHLH

k&

mXE F23% F19% 2000/6

g 7 %“— ﬁ“—’e_ Aol MPUS! 89C52+ dloj& 9]
Ag HAE7) 98 WwALEH Z=2 HoEE
#ted, RF module€ E3& tlXE dvlol6l & S5
o FHog £4%h o AEE AW 100m,
500m olulo] $1x% Host PC && PLCSH RS232CE
AZ" FAH A" 54 Fxo 4" F ERAA
< AA FA 2E AojF MPUS 89C520 4 w#oist
EUstsEl dolH= Z9sty Bisd Agdch A A
o]® MPUQ 80C196KCE W #H 9 HoH & capturedtd

W kR
do N oy

o -0

PLC %}\\_]_ Ea’“%l_o_i —2——%}_3}01 PLC ¥+ Host Pcoﬂ
g =HYgog dolgrt Agdnt
—
e
One chip Wireless
Mlcrop!ocessol (?Data Comcl;nelé?(l:zahon
PC or oS RF Transmite
Controller S232C R &Receuver
(o] /" RF module
M Controller
~—
e
Oevice
RF-Transmite)
PLC

Rs232¢

RF module
Controlier

29 1 /g PLCE F4 B4 2EY BRME

=

wEol A7 #HHe $4 PLCY 4 ZHge 24
31, RF 5% AA% % interface & 2 Ao
e s3ict RF =& MPUE 8bit¥ 16bitT FRE
AHg3te, dual A& 9J3ld HE& 4 ICE interface
sk, =8 AAdE Aulg 95 BE ICE CMOSA S

& AHg3dh
[1-1. PLC9 £4 =Y

PLC $41& RS422/RS485/RS232 522 o|F4A Y
B =2dAE LG GLOPA PLCE #3}4 RS232 ¥4
Al e Abgslach PLCY 54 ZHde 23 2¢ 7
o} oobdl 29 29 ZHgFolAM (¥ framed PC ->
PLCZ 87 Z¥ o), (209 framed PLCSHoA &
Mol AEFHRL 7#$9 PLCY AN ¢ Zddelin, (3)
W frame® FAA error7t A S HS PLCY ol
¢g Zggdolth. 71N UL 48 oo PLCE
network® 2 |2 L A$ AAHE PLCY ¥HIolH

ol PLCY z{ IDojd). vt PCe 3vie) PLC/F &
A 2 A% PLCY =W 009 ok ENQ & EOT:=
ZA frameg FA Tl doIA Start bit® Stop bitd
ggg ok PLCO HHoie AR g A2 ¥y,
EUHZ UreiAn WHEol Ede WFe d ¢
(SS)9} d& ¢171(SB)E vt F & Rlread) W(write)
5¢ Atgso(thE 9ol LG GLOPA 218 H9A
#Zz) reade PLCY port ¥ status data® ,PCHelA
PLCZ9 dol8 & 9% ), writes PC&9A PLCEY
/O 2 memory, A/D, D/AE A& w AE3c)
format¥ data: PLC 7]%¢ we} 222 A=Fsid

{2) (PLC ACK 2&
Ac42m|§§01 oL [eothe
(3) (PLC NAK S &
ENGRH| 20| ot2RE {ETXBC

= A

1

ENG =B & & of EOTBCQ

ciolg

a2Yg 2 PLCY F4l

AQWs A 27l =Y 2 PLCY dloj=
RE WHE 0¥, €2 HE 0¥, 9= dH 14 299 4
2 #ARE &F ZH Yo e PLCY B4 &+ o
A &9 =z vehid a9 33 2o

(1) gHEH 23 ZNy

ENQ | 2% |30 [JY0 | HEh] HLY g9 EOT | 8CC
&g 2€0 tbyte
(HO5) | (00) | (W) | (sS) | (01) (08) |(%Qw0.0.1)| (Ho4) | ('9")

(2)PLC B4 8€ Zy¥

Cack | =8 |2zo]gza| oo WoiE & | EoT | BCC
g b/ 23 1byte

(Ho6} | (00) | (w) | (88) {01) (H#4) (Hod) | ('9")

(3) PLC 014 B8& =y

NAK | 2% | 2zol |20 LEREIS ETX | BCC
3] 1byte

(H15) | (00) | (W) | (sS) (H0001) (HO3) | ('9)

a9 3 A¥HEs E 2719 ZHd

I-2. 24 2% Alo{

A

A #Hz dolEg AdsE B4 AleiRst 4 delg
g WA2E T8 A4sd THOE F/4UsHE E
5 o2z AR

4 2F Aoizel UR 75 e 2o

@ PCe RS232F 41 57600 bps )
@ PLC B4 Zdy A4 2 a4

_90_



=718 {4 A-sEE 4

T4 PLC SAIRE /e

(2) & AdH

@ RF module %41( 4800 bps )

@ 9 diclHg WAz = YA 2 Ay

4 RFEE& FSKW2lel 4800bps 7HA F4lel 7h
3tiL PLLA|o]2 60 channel7}X] F34¢ AMeo] 7%
P REE AMESAT 4/ Fuds 447.2625 Mhz
4479875Mhzt § & A}-4314, channelzt %& 125K
hzelth, Z8jx PLLY 7]1& F34+ 10.6Mhzo] o}
PLL control& 34 channel ®3E& 98 Ab&3io)
o]& chipioll M64072¢} 38 H = 53L& 30, PLLS
Aolslz] el e A 2E U RST, SI, CPSE 9
3Gzl serial 48 % FriEUdHUEE RuUA .
RSTRAE resetA Z2M  active lowAl &2 N 39 act
-iveg& <&@®, Sl serial data input A&, CPS&
falling edge™ 5% &2 <3 7] pulsedl & o}
% 99 datar 17709 &/54 F35 2A data(DO ~
D16)st 417 $£419 g AAsE data(DI7™ D21)
T 22709 dataZ S0} sich o]#¥ AZE 8bit MPU
o Port 19 0, 1, 2 Gt M A old o, clockeAte
falling edgeX&u SI data’} #&&A 9 ==
timer interruppt& AM4-3A] &3 delay timeS 2 pulse
& WEAG. F9FY HAAHLS channelt E9 JF F
34291 125KHzo] long integer® 2l data® F3t= d)
2 AAHEY, £4 FH5 AL oy 2o

topg off

TxVoc = 125 KHz X N

7|4 TxVoce 447.2625 ~ 44798754 0] o] HEE
Ng @4 dn, £2 Fhee ¢ $4 FHE nn
2165MHz9] Aeoig Eul. N9 H$¥ datar 17bit
binary dataZ ¥ ok 89, CAAR T o] 7
At

for( i=0; 1<17; I++ ){
x = N/2;
y=N% 2
PLL_datalil = y;

KX
=

%/5418 9% PLL datad] 23
(1) PLL 71& s34 48( 125 KHz )
(2) &/ T34 A ( FA0 4472625 ~ 4479875

MhzAte]l 24 4 $411 1t} 21.65Mhz ©]3} )
(3) /541 data 7]
- 441! PLL9] Lock Up data #<lA]
- 441 SQL active signal 9% F4
/50 4 Aize Q) o ME FAFE 60msec

delay ¥ cpaturedts], $41 8921 A15¢ PLLY Lock UP
A& polling® 2, SQLAIEZE 16bit MPUS interrupt
© =2 checking %t}

A AliRet BE AN S ZH Yo v #H
< 39 42 YEISY

() HBE 23 ZyY

ENQ | R (90 [BZ0f |B2AN+| B4y | w4y | goT | BCC
=1} 20
(HO5) | (00) | (W) { (ss) | (o1} | (08) |(%Qw0.0.1)] (Ho4) | ('9)
(2) S8 HOIE dioiE
ol Y By 8cc
(S) 1byte (Qw001) Sbytes | ('g") 1byte
3) 25 WOES S8 QOIS
M3 Start ol ma ap .
dioIEl (byte) 280 g (Q;v;(ﬁ) 8cc byte IHIOII';I
H7b S) 1byt ‘g') 1by (H7d) | (Hee
Hoo) bvtes| yovie | ) 1V1® | soytes (90 10¥1e] il | apytes

a8 4 FA/EE AR Zey wE 33y

9 39 45 VY AFHY 27 Za, @9 54
Aolwg A% dold, W EE AR $4 do)
Hel BEHEE Uehd 2ol

I 4% 2% 2 1%

Adel #3 AFEZ RF controllerd H/W 2 Ao
S/W zgli PCE9 GUIC &3 MMIZ A2t dch
29 5 1% 49 AHHESs A 279 T4 ZEY
Hiod A58 47 welA 8bit MPUZF WA AE
At £ BEAdM ££3817) A% Tx 4%
2ES Aolg AIAE Logic Analyzer2 Z93%

i
e

&

A T

s

VLG S, o

Bampled B 4008 G Fs

D NN L BN

a3 5 A#" RF controller?] 41 Aol

219 59 channeld] W3 H¥e 4PL Hw
(1) chQ : Tx ON A& (LOW)

_91 -



20006 AKBEFIYE EEZHABMWMAE WXHE F2348 F1% 2000/6
(1) chl : Signal Input A & (Reference®} TX VCO) 2 g A= PLCE 74 923 Ao 2 2 GUIA
(2) ch2 : RSTA &(LOW) Az+s PLC 97 Test program$ 7Hdsac 7pw
(3) ch3 : CPSA %2 falling edgeX) & (pulse) WEe i Zo

(6) ch4 : LOCK OUT Al Z(LOW)

(5) ch5 : Tx PW ON 4l 3(LOW) 1. RF controller ¥ PC 4% 712 2 Ao MPU 4
(7) ch6 : DATA CONTROL A 3(LOW) A

(8) ch7 : Tx Hiolg A% (1) RF 2% interface 3|2 A A

(9) ch8 : SQL A &(F4159 A% : HIGH) (2) 394 setting2 ¢1% PLL control S/W

(10) ch9 : Rx dlolH Ma(F4F)

9 29 59 chl - ch3 crystale] 10.6MHz$l 7%
PLL7|& F 342 125KHzE setting®]F= Ao A&
o] dol:, ch0 - ch6L $41& 37193 PLL setting
Aol Azolth ch7& ¢ 29 49 W Tx dolg A
Zolth. ch8# ch9e FAZ9 PLL #A Ao Az
F4 dojgolt). d4le] B FEe AFLE FAUY
B2 wgdc o] data® PLC/F 418td &9 Zed
o2 ARHoE FAPL $£ATT 1Y 62 A A
2 A $¢ PLCE F4 F4A 2E Ao FXo A
AP Fojr},

2% 6 A2 AEZAPLCE RF A oA ¢
Aol X PLC B4 A8 2F

E oM E EE PLC Bcoder PCAA AAH
o, o] data’} RS232FA B oz F4 Aoz 9
%31, 4800 bpsE PLCS <42 € HE AJRE FH F
ARk PColA el MMI S/WeGUIol j2tsle] VC++&
Ab2-8te] test programol AFAFHALH, file VO71¥F

Edit 71%, I/O on-off7}% 2 slot read/write7] 5% %

a glek

Iv. 28

(3) PC ¥ PLC serial 4! interface
(4) Ring buffer 7% Z+& wxa Ao

2. PLC Ao} 9 Test Program 7§
(1) PLC %4 protocol ¥4
(2) baud rate Mo} S/W
(3) A Aol 2 HHIE A protocol A
(4) GUIY 4ZF3 MMI 7

Il

IR

{11 LGAA(F), LG GLOPA PLC manual, 1997.

[2] Intel(Ltd. ), Intet
Peripherial component, 1998.

[31 J. E. Hipp, "Modulation Classification Based on

IEEE MILCOM'86,

Embedded Microprocessor &

Statistical Moments”, Proc.
CA, Oct. 1986.

[4] Dinid Sumner,
menter’s manual,
sign, 1991.

[5] F. F. Liedtke,

Automatic Classification Procedure for Digitally

Wireless communication experi-

Antenas, components and de-

"Commputer Simulation of an

Modulated Communication Signals with Unknown
Parameters”, Signal Processing, vol. 6, no, Aug.
1984.

[6] E. A. Lee, D. G. Messerschmitt,
nication, Khuwer Academic Publishers, 1998.

{71 B. Sklar, Digital Communication-Fundamentals and
Applications, Prentice Hall, 1988.

[8] MicroSoft press, VC++ version 5.0 manual, 1998

Digital Commu-



