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ABSTRACT

This thesis is present about the Microcontroller based remote sensing. The project will be transform
serial port communication (RS 232) to radio frequency wave communication for used in pattern wireless serial
port communication {RF 2.4GHz), the wireless communication method is better than, because it is can receive
or transmit in distance more than RS 232, very importance it is unnecessary cable signal for communication,
and to be able change or remove through receiver / transmitter point is easy. There are commands from
Microcontroller and status show each equipment interface with Microcontroller, it is make passed personal
computer in graphic form, we are called HM! (Human Machine Interface}. From experimental perform HMI

interface with Microcontroller and Plant model equipments, this system used good working.
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i Unable to read the security bits and clocks bit. The sequrity bit and 6 chefcycls checkboxes may not reflect the actual
; settngs on the device. To read the security bits and clocks bt cormect the device to the selacted COM port snd place
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Moddfied Urkrown maore info
T Verily after programming [~ Set Security Bit 1 :
. T Fllunused Flash [T SetSecuiy Bk 2
I Genessle checksums [ Set Security Bk 3 . 5 i
I Erstule ™ 6 cks/cycle : tart i
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waeuiunt 00 TadTURinyg 1P/ Boot Vector and Status Byte anumwi 2.12
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% Flash Magic

File B8

P Options  Help

) 1 Blank Check...
: Read Security Bits...

Read Device Signature, .. ?

WARNIMG! Changing the Bont V ector to a value other than the

default of U=FC may result in the inability to cormmunicate with the
device using {SP

Below are shown the current settings. If you wish to change them then make the
changes and click on Reprogram,

Note that Flash Magic ALWAYS sets the Boot Vector to OxFC and the Status Bute to
0x00 after programming a Hex file. Also note that after perfoiming a full Flash erase the
Boat Vector is set to OxFC and the Status Byte is set to OxFF,

Boot Vector: Status Byte:

Ox IUU i ¢ Run Boot Loader after device reset [Status Byte = 0xFF)
¢ Check PSEN for ISP entty and run user code
after device reset (Status Eyte = 0x00)

L Reprogram

[ ¥
WA 2,12 UAAINTITAGAT Status Byte

7. PATJY Reprogram (H9111015 1151iN5U Status Byte
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i:Flash Magic
File 15p QoSN Help

j | Disable Hints Update. .. P ?
i i BRI ey (o R -v__l Erase block 0 {0x0000-0<0FFF) ~
; i |Erase block 1(0x1000-0x1FFF) T

Baud Rate: JSBDU _:j . 1 |Erase block 2 {0x2000-0x2FFF) B

) . [Erase block 3 {0x3000-053FFF)

Device: {83CSI1RD2xx =1 |Erase block 4 (0%4000-0x4FFF) ;
: K b
Oscillator Freq. (MHz}: [11.0592 Erase block 5[0+3000-0:5FFF1 :

[ Erase all Flash+Security+Clks
¥ Erase blocks used by Hex File

4 ar ' o
M 213 ugasmsesadgano RTS, DTR veawesneynsy Tdiludygiuniugy

Tisunsuvosuosa

9. Thsunsueznansniwh 2.14 Ishnsmants I9dwana DTR, RTS anardl

Advanced Options

Communications Hardware Config i Seculy | Just In Time Code | Timeouts | Misc |

[v Use DTR and RTS to control RST and PSEN;
[T KeepRTS asserted while COM Port coen

T1. |5{] ms T2:!1UD ms

[ Assert DTR and RTS while COM Port apen

Cancel Ox

MAA 2.14 A9 Advanced Option

10. 11 Hex File fisdosnsee TdsunsuasunlulasnouTnramed lavaisnasly

Browse

3 _— — : -

Hex File: j

Muodified: Unknown ' more infa

N 2,15 LaA Hex File
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e Verify after programming {— Set Security Bit 1

i T Fil unused Flash [~ Set Security Bit 2
[ Generate checksums 1 SetSecurity Bit 3
[ Execute [ Bclks/cycle

i 216 uaasgduuums Isunsuasun lulasaeu Tnsames

Verify after programming : wddnnTusunsuudrldiimsasavaeudoyalu
TuTnsneuTnsames iy Hex File
Fill unused Flash : 1di1 00H aaludiilsi 1414
Generate Checksum : &314¢11 Checksumn 1 T1l50n71

Set Security Bit 1- 3 : 1ifuTisunsun1s Copy foyaiia 3 széu

12. N1y Start tioHns Tlsunsu TdasunIulasnouInsames Tuuesaves

Start

21 2.17 waaems Tdsunsu Tiaawu lulasnouTnsawmed luueda
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SOFTWARE _  [=3

Microcontroller

This program is pratected by U.S. and intematianal copyright laws.

2N 218 uaas1Usunsy Keil C51

dunenlumsaadiuaz1dnulisunsy Keil C51

1.y D sunsu Keit 51 Tendn1dlu CD-ROM Drive Tds5unsuazsingiy

9 1WA (Auto Run) M0 9ZUAAIRINTA 2.19

AN 2.19 uarmiDevelopment Tools CD-ROM (12.2001)
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B‘f’ INSTRUMENT —n""smnz SRR
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e B Target 1

Birwes [Fress [ Qbovs |

Sl

 Commmand: A | ¢f e

A 2.21 LaRINT Run 1lsunsy

5. @33 Project Twas TﬂUL‘i’J’WﬁmH Project / New Project AINTN 2.22

lmport ?Vismnl F'ro;ect
- Open Projett
Close Project
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7. vintuliidenuSivuazwe sy lnsneu Insaasis 114

Select Device for Target ‘Target t*

Select Device for Target *Target 1* - - EPU : l

N

Database

& MxC

.1 @ Myson Technology
|2 ol

4 Dregano Systems

Bl g ilics|

S EQ Sanyo
& Shap

& Siemens

fr]

- Siiconians

| =@ SMsC

e st

= E& ST Microelectionics
e E% Synopsys

: ]

=; -, £y ow ot
PN 2.24 paasmdenuITviasaot iy lnsneu Insamesnls

: Vendt_:_u: *Philips S
. Device: . POICSIAD2wx
Family ~ MCS51 ..

Data base

T Wse Extended Lin
T lse Extendsr As

Description:

- P87LPCTE?

-] PR7LPCT6S
.7 PB7LPCT69
(] PBICSTRAZRx
t[7] PBICSIRB 2Hxx
L.£7) PBACS1RB 254
+-{7] PBICSTAC2Hxx

-] PBICSIRC2wx

-] P8SCSIRD ZHxx

RN | F3ICS1RD 2un

{7 PBICE12

=) PBICS2K2

(] PRICSAK2

N e Y e )

o

i

19051 based CMOS controller with PCA
32 170 knes; 3 Timers/Counters, 7 Inte
B4K Bytes ISP FLASH, 256 Bytes anc

| Cancel
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8. ahlWalusunsulnaiTaodonuyd File / New miusziindharedmindou
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d T Qar s o L
Wsunsu dismesiiouTilsunsunu ¢ $1eq #ndsunsudening 2.25 udavantsiiviin

[ ¥
11‘151?‘:811]?1!.1115 File / Save Ltg?ﬁd%81ﬂﬁd1 Test.c

[ INSTRUMENT - ¥ision2 - [C:iKeil\ProjectFest.c] _io] xil
| @Fale Edlt Vlew Pfuject Debug Fash Peripherals Tn:tols SVCS Window Help —|& L_ﬁ
T l@r ...... ”@w
BIE: /é. v %Eﬂ” o ﬂﬂ -
: : 'Ez.@l._L[E_EE_L_FP; . T 1
J @ §! Next Bookmark % E _ .
: — — lélnclude "reuE’/ b “
: E] @ Targetl #¢incilude "abzacc.h” =
“-(I7] Source Group 1 main()
[z} Source Group { dhile(l)
{
P2 = 0Ox0OF;
i _ } R
Ty P Er=wmea 3 -

MNA 2,25 uaasmsadisnaztuinWs T suns s

I} q‘ -~ 4 o'y -
9. f1stfin W th 11w Project veus1 Tagmadounnd Ui source Group ua

¥ '
AANYIIINADA Add files to Group ‘Source Groupl® §I0TWT 2.26

g#include "reghz.h"
#include "absacc.h”
nain()

2] =

Ei 3 .Target 1
07 B

Select Device For Target Target ¢

Options for Group ‘Sotirce Group 1'

ﬁ.dl Fl! .

oG Group :sr:-urce umup 1
Targets, Groups, F'{es

i e £ Remove Group 'Source: Group L and lts FJIES

AN 2.26 4aAR Add files to Group ‘Source Groupl’
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10. 1800 IHdHD Teste A ldad1els udanaly Add fea 1 ade Sodunaiine
wihataoz litla
Add Files to Group 'Source Group 17+ . : _'_’_]_X_l
Lookml &) Project . ;

@ Test

. Fil_a*n'ar_m_a:' .!Tegt A Add

Fll'e'é.of type: .]C Source file [* ¢} 3 Close

. y .
MNN 2.27 naeadon INa%o Test.c Hadels

¥ v
11 9miuiins Add Tddell Taeldsud il cakeinesiLib udrldisudon
File of Type iifu * Asm Source file” 91miuifionIiddn “STARTUP.ASI® uRanaily Add

é n’ar by 1,
MHIATY UAINALY Close

Add Files to Group "Source Group 1" d |
. Lookin: I LB eY Ed-
TDeonrist [ omesisank

mar sTarT3%0

mirrrst lstarT7S1

A _mx [starTo00

omir_mey [Dlstart_ap
ADs1eak [Sstart_mx

Fie name: - [STARTUP 1 A
;Fill:ss'l_ﬁ_f lype : :.".&sm Source file (*5¥; “.src; %87 L‘ -

ci =} fd'i
MW 2,28 Leraanisnen 1WaTe “STARTUP.AS1”
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E-§3 Target 1

E] £ Source Group 1
& [#] Test.c
- [#] sTARTUP.ASI

- B rites [Rregs | Wpooks |
[] ¥ [
A 2.29 uaad I IWa A5 %715 Add 64l

13. IiMsis Option U84 Project Ta Uiﬁ]lﬂﬁmuﬁ Project/Option for Target ‘Targetl”

MI999LUAAIATWE 2.30

Options for Target 'Targat §°
- Device' Tatget | Qutput] Listing | €51,

Small variables in DATA _ _ﬂ S e
L :;Eo&é)'ﬁ{:u_m_s_ize:g VLar_gf.-_: 64K program E‘ f:" Use'ﬂg-éﬁb;ﬁlﬁﬂ [UxDdeZFFi_ '
e Dpera-hng s}stegﬁ: INone . .:I _ Y .

. . ¥ Use mutiple DPTR registers

AHA 230 UARIN15IYA Option VB Project

a
s oA

TudIuves Target t5S1eus omsiiae 1w

Tisleunud X-TAL vosveiaitstIdoonuun 13 unyime Miz

(don Memory Model 1 Small
- 1790 Code Rom Size z’ﬂu Large

Operating System (1% None

- AAN@DA Use On-chip Rom , Use multiple DPTR , Use On-Chip XRAM a0 W&y
"

= ' ¢ A ¥
eghvuaIafis UdoN 1Y
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14. 1Whanlugmves ouput 1R5u80N Create HEX File AINHH 2.31

”

Options for Target “Target 1"

Dewcel Tatgel U'ﬁDUt }Llstmg] C51 i 51 | BLS1 Locatel BLS1 Mlsc] Debugl UtlIRmI

] Selem Folder for Gujects... I _ Name of Executable: ]'NSTHUMENT

g l_:}e'a;eamuxable '\.lNSTRUMENT _
F:IDn.a.l:.ug informatian r Bru:\wse Infoumation |~ Merge32K Hexfile
¥ Create HEX File. HEX Format: [HEX-80 =

(" Create Livary: MINSTRUMENT.LIB . CieateBatchFie . | |

ANA 2.31 LARINTIILADN Create HEX File

IUABUNS Compile
4 4 ¥ A - v Y w 4 g
aauthAndoufivzdon 1Y unsundr Tuminasyes Ilsunsy naannsiins
=t 3 ] 3 o . = a .3 ' ¥
FouTUsunsuudns1Rezdeesiinis Compile Tusunsudsuloudum Ngnassaugtuuy
o o A 1 o o w an & . . A s d
maamﬁamﬂ'luiﬂummmuﬂauﬂm"lﬂmug Project/Bluid Target Hi0NANY F7
a A~ 1 o e @ e
Haf 18310015 Compile t3urasfintag Ouput Talsunsufazuenddsfiindeu
Y - ] 97 v 9 a o ] o @ Ao ] 3 1
grdaanie liuazdiligndes lsunsufssuandumuarniiid i idANa1a MuUNIIHIIA
¥ a dq ¥ ° ¥ ¥ Y o = o ¥ 4 p¥ o
Output RanaanIdsiinsud luldgnAes ndsenH Compile Hrnndsnez 14 lvla
d o
wiwana HEX 1 Folder  woeTilsunsu Aannsoet HEX Il Tdsunsuasum

Tulnsnouinsmassveusion®
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1% INSTRUMENT

- n'lhsmnz [C.\.Kell‘a Prmect'\Test.c} _

fle A Pro h Pemherals Tbois SVCS Wmdow Help™ __L__I ___l
'mﬁﬁleaha]n o '}]@"”m.&
z%:ﬂ;?é?% @tl | AT B
jwlele @R carm
= 24 #1nclude “reg5s.h” "
1213 Target1 #include “"absacc.h”
=43 Source Group 1 nain{} _
ﬂ D Test.c { while (1)
..... {
| [£] STARTUP.A51 _ P> = OXOF:
.'F_iggé._ ﬁlaggsT(ﬂlBooks] T .}.. o | o, __I"
compiling Test.c.;. 2
fassembling STARTUP.ASL...

~i1linking.
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Global A As Integer
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wls Tuse lonlmndmiuTdsunsufifidaudsuuudnuuz@orfu A nuuums fvuas)
wsuunerdsaduded
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Dim X(1) =5
Dim X(2) =10
Dim X(3) = 15
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Rasic Wfimua' 38l

14.1 AIAWIUNITNIANAMARS (Arithmetic Operator)
+ 119090 (Addition)
- 1150V (Subtraction)
* MY (Multiplication)
A psunfsa (Exponentiation)

v g o = . . . e
¢ n1smseadnin Ididuavinouass (Floating-Point Division)
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ar o et o -3 T
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A1319N 2.2 UAAIAIAUIUNTT AND

ATAUTUNIS nadns
False And False False
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True And False False
True And True True

A15197 2.3 uerasdIauiiums OrR

MsANduNIg AW
False Or False False
False Or True True
True Or False True
True Or True True

A1519N 2.4 LAAWIANTUMT XOR

MIAUHUATT HOAWS
False Or False False
False Or True True
True Or False True
True Or True False
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A15139 2.5 UARISIRUTIUNTT IMP

MIRUTUAg HAAWS
False Imp False ‘ True
False Imp True True
True Imp False False
True Imp True True

M3 2.6 UAAIAIALTUMT EQV
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7A RF ofanoanm Tavfufioinisiadsdoyansy 64 Byte udn Tiimsminasn 134
vuenite Yssna tmS-2ms ué’ﬁqﬁa%yaqﬂﬁﬁ"lﬂ%’matiwﬁyﬁaaq v ldnisfudadeoyad
Usedninwmgiga

- awldinundes ET-RF24G V1.0 4UU Auto Direction ttunasviaswaantumsady
Tnwaninthovesnssesudeyaiiudiodstoyn otrefosiiqn sms-sms Fedrdadoya

o = dq (A o v ' ar ar
Soundudaunaindnhiiersiilitheasedn Wimuseiudoyn Byte tsnldiu
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2.3.6 ATeeamsiiau

dmsudaedumslfeiu sxvenansliisiu Tnoldnenfiunef pc ugunsains
naaes Tasluititezvedenl¥sunsudufogdmividlumsdomsves Windows F1ife
Hyper Terminal laelu 2 Aa1g wrntiues Inusuindee ET-RF24G VL0 Tulvum Auto

: . 24 aaa ¥ o ¥ Ir|7[4=1’
Direction $015015 1HUA IS 11T

1. GenlFlusunsy Hyper Terminal 423 Windows TAGEENIN Start —Programs—»

. N Y . ] 3} al 1
Accessories—Communication—yHyper Terminal A9z TdnaRan i 2.59

Cannrection Dese:

A Y .
PMNN 259 uaaeny 19 1Usunsy Hyper Terminal

o X o w 4 ' & °
2. Widend wmuasod s vl lumadouse Ssrunsaimua ldiesandesms Tag

¥ I} »
Tudeeeezimuainiy DirectComl 1L iAsn OK ety TG uanuda T
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¢ Connect To

AN 2.60 ugasmImmuansifoudniiiy Direct to Comi

v oA o A 1 . 4 v A = seiq W
3. tlﬂmﬁ)ﬂﬂ"muﬁﬂﬁﬁmilﬁﬂl‘ﬂu Direct to Com! ‘Hﬂﬂ'llﬂiilﬁﬂﬁ)ilﬂﬂlﬁﬂﬁﬂ‘l‘]ﬂﬂu

1 » r
Comport du¥ 1% Comt AldFonltassiuanudlueis vntiuden ok wedhuluds
Tunouna i

COMI Piopotios . ...

 PatBettings'

‘ _ Bite per eei:iinct__ l‘lQEUG

s[5

- E'_arikr {Nono

Stop bis: ,1 . .ﬂ =

Mwi 2.61 uaasmsfvuadmusgumidvsinoinoynsu RS232
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K d hd
4. dumeuil wlfdmivdmuanuauifvemesnoynsy Rs232 Tauliiden
Bit per second = 9600 , Data Bit = 8 , Parity = None , Stop Bit = 1 #7u Flow Control 1#taon

» ¥
as ¢=§ ! r Y . o =
11 None :10iuiien OK Favzidigmiians Iulsunsumdnves Hyper Terminal A9n Ml 2.62

;5_' iem E HTelminal
Rl Bl Wiew Ll Tmander Help

LAULL. {Lars. ([NUM e [Pmte g

AN 2.62 L@AS Hyper Terminal

5. Tuduaoufimwsmimsfudetoyarsnhieia 2 helduds Seamsonacon1d
Tasnsnafdlaneinthonile Feiasnuszuudfiun wgnadludawaielens sduntud ud
Yuiituszmimanageunis fuuaz daing Taul¥ Protocol 3931409 Hyper Terminal #4i)
Widen 4 nunenats Protocol nodadmua Protocol 1asafunsihusuuasiheds Falu
Funeuvesnimaremiudesimualdthonilaiiuthedung 1snionituiufods Falu

»
-

é ot of H
flvz18en1¥ Protocol 189 Zmodem with Crash Recovery #efi3imanaaounisiunedoya

=p.

e

2
£
maguhedeIdiinisidendimua IWdRezdennmyd1ds Transfer—>Send File. .
nimiuliidendmuadeuasfioguesIndidentsozds Taondnund iy Browse iUy
Avunsouaszegueslndamdesns vimiuldifendimun Protocol vosnssudedoyaiily

Zmodem with Crash Recovery tda@onaanundnijy Send iovhimsGudutedoyademn
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AW 2.63 UEaRINTS Send File
[ ¥
Fnuludrwiiduihsiadeyminfldidensimuaniafinn tiiduheiy Tay
] 3
RIHUANINMUYMTIUD3 Transfer—> Receive File... nntinlidond1vuadiumniisves Folder

wiuldTuinlWdisv18antheds Tasmaifenainifu Browse udafiondivua Folder f

e Zio

i 5 o 1 a ¥ N P
Zosn3 audoriulideetmma Taeldsunsy Hyper Terminal sedsifioaniudo lnassed
] ] a 5 d a wr T .
A nazludiuved Protocol 7 19MTuAdsIn mualfasIdUN19A A AD Zmodem  with

H . 4 o g \
Crash Recovery 9137110 Receive ol Tusunsusasuivanind s

s Receive File o

*Place received file in thie following folder:
- festest

" Useteceiving protocel: - LR S
Em_o_dem with Crash Recavery _"J .

1 Receive l Close ' Cancel - l

AT 2.64 LEAINTS Receive File

[ Ed L
Tarlunaziifinssudoyaduegiu Tusunsy Hyper Terminal 92 ATUzNARS

anwzmshiamldnausgansanm fanm
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}'_File';"' 4[)(:E'.{‘.'ii"""'-.‘::i"lil":’-' l48kofusK |

Elpsed {OOTDE Rendning mmm Trvougtont 177 550

AT 2.65 LAAINTT Zmodem with Crash Recovery file send for DirectComl

Taol#soruniimavhaueziadsauysal Famhaafineasaniugmsiiauyes
‘Iﬂmnsmwnﬂﬂﬂ"lﬂmﬂﬂuﬂﬂ'Iu:Uﬂﬁmmnmmﬁwwauamsmwmamzm

Teslumsnageunisyiamved lusunsuaud0g19d ﬂwmﬂqmﬁuﬂsﬂcmums
domrsuee RS232 1insasavaouanundenlunmsivdsdoyadudiodyanamse
Hardware 420 TagidanAvuagduyumidemsyos 8232 luade Flow Control fhu

»
Hardware Wooufiudsaeduanadainda il

-~ L
. @ 1 P.;L;,mklm
g G Pin? = TXIXOUT;
S P RXD Pmd = DTRIOUT)
¥ 7 ETS Pin$ = GND
(= SR R U
2 |° ol 3 o Ping = DSR(IN) z
~ % | Cs. . Pin? = RTS(OUT) o =
g P 0 Pin§ = CTSAN) D o3 z
= £ oL T ™0 N
T |75, oo GND o 3 =
g o} —t : — G 1 Z
g - >
T RSILDEY :
. =
v : =
' IS o, 2.1
L e M !
O3
L e e e e meaamaaa I}@___o 1 -
GND N =
2

AR 2.66 uaasTveamet IFdwmumaaeuna fudadeyauu Full Duplex
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2.3.6.1 mafudadeya 2 finma (Half Duplex) uUUAABYA (Point to Point)

=

o -
RS232 % ;

- .
ET-RAF245{2} RAauwILaay PC

———

f

i

ET-RF24G{1}

naNfinAad PC

AT 2.67 ueraansTuaatoya 2 iem13 (Half Duplex) HUUYRADIA (Point o Point)

o e =]

4
deduiidluafudefoyarzuieglasaiifinsdomsoynsuuuy RS232 $1u
2 9@ Tadvaldyuvuarsfearsuuy Half Duplex niondanuiundnduds na1nfes Asy

»
o o’ r o U o é Ll M
wasaiinsseiudoyanindudaunsuisiue udafeesadeandu 1y 14 deee Lieansods

w o §

doyamumandu i iuvuzifidsudeyasy1d Tasmsfeanvviitheivdeyazdesse

[ o

Yo ¥ ¥ f A A ¥ ¥ o '
I5udoyaldnsuinuaiivdou 1imiudszdadeyanoundu 1R Taslddmuan

“
3

Configuration Y84/ 21A5 084 ET-RF24G V1.0 (T3]

A15141 2.1 LEAIA1 Configuration UDIN3 %”utiq“ﬁ'aga (Half Duplex) L'UUIARBYA (Point to

Point)

F1 Configuration ET-RF246 V1.0 Al ET-RF246 V1.0 fafi2

User R5232 Baudrate

3630 Bps 9500 Bps

RF Data Rate

250 Kbps

250 Kbps

RF Qperation Mode

Auto Direction

Huto Directon

RF Power Gain +0dBm <0dBm
RXD ID Code Q1 02
TXD ID Code 02 01
RF Frequency Channel 0 0

¥

dodunalun13fiiviua Configuration

3
- A1 RF Frequency Channel A4 mualitnsaiuis 2 49

o
11 RF Data Rate @oanMualiasdusia 2 &2

- @1 RXD ID Code #946701 R03033AU TXD ID Code 483012

A1 TXD ID Code %94A7IN1 A99a1541 U RXD ID Code U84/ 3112
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2.3.6.2 Mmafvdadeya 2 Aama (Half Duplex) #UUHA YA (RF Network)

Slave-1

5
//
:\

a'-a: %"' RS232 T \[gas.m !__%‘

ﬂ'r]Nﬂ'J;ﬂﬂ‘ PC ET-RE24G{1) ET-RAF245G(3} ﬂﬂNﬂJLH‘a‘I PC
Masgter Slave-2

ET-RF24GI4) ﬂilu'ﬂ'hﬁ%i‘ PC
Slave-3

AT 2.68 LaAINTSUdedoYA 2 AN (Half Duplex) HLLMA189 IR (RF Network)

mﬂﬂnmﬂumisUmi’fﬁmmwiwaﬂﬂﬁ iAtin1sdoasoynsuUY RS232 §1171

L'

=)

waw dares iy Taenfnmidemsuyudie 1992 Master Hudanrunuamsdontsiy
Slave uAnzdaluszuy Tavilo Master sgthinisdedoyasenaziinisldsvia I code vou
Slave Ae1ns doass i lugadoumiundas 31 stave nan §29e3udonyann Master
Twilouq fu udved Slave  tRoadadorfinsuauesdedoyaiug lavldfinuad

1 ¥
Configuration YBIA AT 09 ET-RF24G V1.0 11udail

n P N e
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A13190 2.12 LAALA1 Configuration ¥oamssudadoya 2 fiam1a (Half Duplex) nuiumaieqa

(RF Network)
#1 Configuration ET-RF24G V1.0 dhgiumg ET-RF24G V1.0 fhedatem
Fa¥11 (RF RX1) | f9fi2 (RF TX1) | Aafi3 (RF RX2) | Aafi4 (RF TX2)

Uzer RS232 Baudrate 19200 Bps= 19200 Bps 19200 Bps 19200 Bps
RF Data Rate 250 Kbps 250 Kbps 250 Kops 250 Kbps
RF Cperation Mode RF RX Oniy RF TX Only RF RX Only RF TX Only
RF Power Gain ~dBm +0dBm +(dBm +05Bm
RXD ID Code 01 - 02 -
TXD ID Gode ] 02 . ot
RF Frequency Channel 0 124 124 0

Jodunalunsfnua Configuration
¥

- i1 RF Frequency Channel Ao ual¥inssfusianuanndn

s

- f11 RF Data Rate #1048 1MUA AT I0UNIHUAN AA)

q

- A1 TXD ID Code U921 (Master) AD4733AL RXD ID Code 94A2H2-4

(Slavel-3)
- MRXD ID Code ¥94f7H1 (Master) AgansiAU TXD ID Code v9967712-4

(Slavel-3)

2.3.6.3 M33UAIUOYAULY Full Duplex

e -

. o
| H\‘] N g . tj
e —_—
FE R, T y —C |

= o BRI - L=t

(i

anuNinnas PO ™01 Fx.0 anuilent PO
E\'\\ '//_..-«- o
—-..\\ Y / ’-/_,-
SN L
— VoS i —

RN-CE ™02

. M 2,69 nananTsiudadoyaiuy Full Duplex
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Fd 3 1
Tudedatidlumsilssgndl9aunies ETRF24G V00 dmfuiimsiudsdeya

LU Full Duplex Taed1vua Tuuans 1anuiluuuy RF Receive Only Uuag RF Transmit Only

] »
duazyn TnglRtmunaft Configuration Y09suATe4 ET-RF24G V1.0 fludiail

A9197 2.13 19971 Configuration ¥9IM3SUAYBYALLUY Full Duplex

A1 Cenfiguration ET-RF24G V1.0 dhgfun ET-RF24G V1.0 dradatgvny
F171 (RF RX1) | #afi2 (RF Tx1) | #fi3 (RF Rx2) | Aaii4 (RF TX2)

User RS232 Baudrate 19200 Bps 19200 Bps 19200 Bps 19200 Bps
RF Data Rate 250 Kbps 250 Khps 250 Kbps 25¢ Kops
RF Operation Mode RF RX Oniy RF TX Cnly RF RX Only RF TX Only
RF Power Gain +0dBm +0dBm +0dBny +Q¢Bm
RXD ID Code 01 - 02
TXD ID Code - 02 - 01
RF Frequency Channel 0 124 124 Q

Y o

Jodunalun1sAMua Configuration

¥
- 1 RF Data Rate Aoaivunlasafunanuaynia

- A1RF Frequency Channel ¥23faiududunisdoadimualinsedudaain

tlanen1g

- AMRF Frequency Channel ¥8addadiudunmdeenmualiassfudsuiiu

1a1ema

- A1RXD ID Code ¥0I825UATUAUNIEDNTIAU TXD ID Code ¥BIAIAIAIY

Uaenig

- M TXD ID Code ¥9IR78¢A1HAUNIIEDIATIHD RXD ID Code ¥9IAITUAIN

tlanenia

A e s R Rt A AR AR e
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3.1 AIMSIaIHY Microcontroller Based Remote Sensing

COMPUTER

PROJECT BOARD =0 N\

PLANT MODEL

AN 3.1 1EAIRIN1T1914Y09 Microcontroller Based Remote Sensing
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Microcontroller Based Remote Sensing Usznoudy
1. COMPUTER
2. R5-232 to RF-Wireless CONVERTER
3. PROJECT BOARD
4, PLANT MODEL

3.1.1 COMPUTER

o

aoufinmefifiugUnsalAuufid1fgannd M3y 1un19d 11 ENGINEERING
d1%3U1AS99Y Microcontroller Based Remote Sensing i s idreuiames lumihifiaeg
ortoulii

1. 158euTisunsuaieg luadauvedlulasaau Insamed mswaaidi
gnsaififvidostunsfudadeya

2. 1#lumsuanansiauues PLANT MODEL 1y REAL TIME wiefi
on1 M3 MONITORING &smsiisuns finlug i 19 1Usunsu VISUAL BASIC 6.0

3. dsznonaaziuinsinszuaums e “ﬁﬁuﬁﬂﬁvﬁﬂﬂﬁﬂﬁﬂﬂﬂ‘lu

AeNaala

3 r-Y oo
NN 3.2 UAAININABLAAADI N 1% 1 HAISNAT DY
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3.1.2 RS232 to RF-Wireless CONVERTER

o e [y ) a ¥ o a wﬂ @ A
gunsnidnil (medds) dmdhfiuasdyanuin rs232 Iiludyanannuiing
daean Wlusna Tasfimednisvieninsdyaaanudinghsvldndududy iy
ot - dy el 4 A T -4
RS232 s Tulnssnudidi8msNomisuuy Haif Duplex ¥418na 113 Tnvazidoaudalu

:lr. o : d'l [~3 =Y [] duy .ﬂ' T =1
Unny 2 muummimammﬂﬂmninﬂm'jwm‘mﬂumuummws1:mmaﬁmma:¢tmuu

L4 ]
TumpuLaIims Suddoyaiiniai

*1n RETA2 Y04 OWH

MW 3.2 uiIAgATUTa RS232 to RF-Wireless CONVERTER

3.1.3 PROJECT BOARD

a 4 . Y ¢
PROJECT BOARD u;ﬂuwagﬂmqﬂﬂsmwmﬂtymwmﬂa"lﬂﬂiﬂauimmﬁasm

o g o = J o o 9 M g 1 0 o
lﬂu"ﬂkﬂﬂiﬂﬁuﬂsu‘ﬂﬁ 1tﬁjﬂuﬁjum’0mmﬂ°ﬁ PLANT MODEL U@@adHAH DN TN lﬂﬂ TUATEA

Qs

iU

MW 3.3 UaAd PROJECT BOARD

3.1.4 PLANT MODEL
o 4 o ¢ -
dhgunsaifiseenuuuiunuinglszaedveansmnguisfindesmaszaiugy
'é H o O 4 s
%4 PLANT MODEL il lagmnnudres lidudenmninmsedosnisfolddivrund vl

lawdw



o IR A A s

AT 3.4 1aA PLANT MODEL

d‘l ¥ 3/ =
3.2 mavenseagnsallunslyaueia
] 1 9/ o u’: o 1 s ' o F=]
maeude luns s Taiuinfuigunseigauenseniluasadiuudng fo
dauupf 19974 (User Interface) uazaaufineen15AIuAN (Remote Control) AILLTAIAINMN

735

Remote Control User Interface

Plant Model

Computer

...................................

1 4 v o a
Muh 3.5 madeureginsailumsldnuesa
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3.3 damseennuuldsunsuniugumsinaTu

vinfildnauudahgnsdizgnusnesnifuassdiundng Aedmuveedldem
(User Interface) unzdufin8enIsAIunY (Remote Control)  #atiuludiuvesTsunsuf

nt i e sd Uiy

3.3.1 ﬁﬂﬂssnniumuqumiﬁum&m Remote Control

START

Y
furn Step wuu
Interrupts ann
Visual Basic

A

ArAgaudayafiiumn
duflu Step s

wamdusdudtyounnlnasarn
Plant Mode!

.

Y
EUANRNNZAIN

gUnIfuamILR

garnantuznauii)sunsy
I Visual Basic

:

END

ami 3.6 uaaedaTilsunsunauguAIsi1andIu Remote Control
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3.3.2 faldaunsunIugin1ame I User Interface

START

Y

furnaonurgindan /
lulasoutnsainad

4

ATIABLIAITHGNHIBII8
doyafifuun

/
Update
doyruumitrsnonfiumsd

Y

END

AN 3.7 naasfaTsunsunugun1sH19UE I User Interface

3.4 Wsunsunaugumsiinu
3.4.1 TsunsunIUgINI5IaIUEIU Remote Control
#include "reg52.h"
#include "absacc.h"
#include "Tx_Rox.c"
#include "Delay.c"
unsigned int StepLED][16]={0xEEEE,0xDEEE,0x3EEE 0xDEEE,0xEDEE,0xE3EE 0xEDEE,
0xEEDE,0xEE3E 0xEEDE, 0xEEED 0xEEE3,0xEEED};
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unsigned int temp;
unsigned char Step;
unsigned char InputCnt;
unsigned char Buffer[3];
unsigned char LED[16];
sbit LineA = P2/0;

sbit LineB = P21 ;

sbit LineC = P2"2;

sbit LineD = P2"3;

void ShowLED(void);
void TX Status(void);
void Chk_Status(void);

f*tt********t***t#*t*********t*#t*#l**tt*********ttt/

void main()
{
SCON=0x50; //Serial Port RxTx Mode
T2CON=0x34; //Baud rate mode
RCAP2H=0xFF; //18432000/2/16=576000:576000/9600=60 =3CH
RCAP2L=0xC4; //10000H-3CH = FFC4H
Step=0;
P2=0xFF; {Input Port
EA=1;
ES=1;
while(1)
{
ShowLED();
Chk_Status();
}

73
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void Chk_Status(void)
{ unsigned char i;
bit Qut;
for(i=0;i<16;i++)

{ Out=temp&0x8000;
temp=temp<<l;
LED[i]=0x30|Out;

}

iflLineA==0){ LED[3] = 0x35;}
if{(LineB==0){ LED{7] = 0x35;}
if(LineC==0){ LED[11]= 0x35;}
if(LineD==0){ LED[15]= 0x35;}
}
void TX_Status(void)
{ unsigned char i;
TX_BYTE('S");
TX_BYTE(Step);
for(i=0;i<16;i++) { TX_BYTE(LEDIl); }
TX_BYTE(P?;
}
void ShowLED()

{ unsigned int *dptr;
dptr=&StepLED(Step];
ternp="dptr;

PO=temp>>8;

Pl=temp&0x00FF;
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void Serial_Int() interrupt 4

{
if(RI)
{ RI=0;
Step=SBUF.
Delay(20);
TX Status();
}
}
void TX_BYTE(unsigned char Data_TX)
{
TI=0;
SBUF=Data_TX;
while(TI==0){}
TI=0;
}

void TX_2BYTE(unsigned int Data TX2)//TX Data 16 bit to wireless module/

{
TX_BYTE(Data_TX2>>8);
TX_BYTE(Data TX2&0xFF);

}

void TXB_ASC(unsigned char Data)

{
unsigned char temp;
unsigned char Disp[3];
temp=Data;
Disp{0]=temp/100;
temp=temp%100;
Disp[1]=temp/10;
Disp[2]=temp%10;

//High byte

/fLow byte

/Hor LCD display

M23=>1__
/1123 => 23
123 =>2_
#23 => 3

73
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if(Disp[0]==0)
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{ TX_BYTE(0x20); 1
else
{ TX_BYTE(0x30+Disp[0]); 1

if{(Disp[0]==0)&&(Disp[1]==0)}
{ TX_BYTE(0x20);

else

}

{ TX_BYTE(0x30+Disp[1]); }

TX_BYTE(0x30+Disp[2]);
TX_BYTE( ")

void TX2B_ASC(unsigned int Data)

{

unsigned int temp;
unsigned char Disp[5];
temp=Data;
Disp[0}=temp/10000;
temp=temp%10000;
Disp[1]=temp/1000;

temp=temp%1000;

/12345 =>1_
/112345 => 2345
/12345 =>2__
/2345 => 345

Displ2]=temp/100; /345 =>3
temp=temp%100; /345 => 45
Disp[3]=temp/10; /45 =>4
Disp[4]=temp%10; /45 => 5

if(Displ0]==0)

{ TX BYTE(0x20); 1

else

{ TX_BYTE(0x30+Disp[0]); }

if{ Disp[0]==0)&&(Disp{1]==0))

{ TX_BYTE(0x20); }



}

77

else

{ TX_BYTE(0x30+Disp[1]); }
ifl{Disp[0]==0)& &(Disp[ 1]==0)&&(Disp{2]==0))
{ TX_BYTE(0x20); }

else

{  TX_BYTE(0x30+Disp[2]): }

ifl{Disp[0]==0;& &(Disp[ 1 ==0)&&(Disp[2]==0)& &(Disp[3]==0))

{ TX_BYTE(0x20); }
else
{ TX_BYTE(0x30+Disp[3]); }

TX_BYTE(0x30+Disp[4]);
TX BYTE('');

void Delay(unsigned int x)

{ unsigned int i j;

for(i=0; i< i++)

{

for(j=0,j<300;++){}  }

3.4.2 WsunIuNIUANAIIIINUEIU User Interface

Option Explicit

Public StepMCU As String

Public Step As Byte

Public TimeSet As Byte

Public Cnt As Double

Public Cnt2 As Double

Public Cnt3 As Double

Dim Status(15) As String

Public TimG1 As Byte

Public TimG2 As Byte

Public TimG3 As Byte



Public TimG4 As Byte
Public Run As Boolean
Dim a As Double

Private Sub CmdExit_Click(}
TimSend.Enabied = False
Step=0
TxStep
End
End Sub
'*#**ttt**t**t*ttt#t*t**t***t****tt*#**t;****t*$*#***t
Private Sub Form_Load()
Dim i As Byte
MSComml.CommPort = 3
MSComm1.Settings = "9600,n,8,1"
MSComm!1.RThreshold = 1
MSComml.InputLen = 0
MSComm]1.PortOpen = True
Step=0
TimSend.Enabled = True
OptMan. Value = True
TxtGreenl.Text = "2"
TxtGreen2.Text = "2"
TxtGreen3. Text = "2"

TxtGreend.Text ="2"

TimGl =2

TimG2 =2

TimG3 =2

TimG4 =2

Run = False
End Sub

TREEREEREREE R R RNk kbR kR Rk ko kR ok kot

78



Private Sub TxStep()
If MSComm|.PortOpen = True Then
Dim Buffer As Variant
Buffer = Chr(Step)
MSComm1.Qutput = Buffer
MSComm!.QutBufferCount = 0
End If
End Sub
'****************t*t*******t*******t**t*****#*********
Private Sub MSComm1_OnComm()
If MSComm|1.CommEvent = comEvReceive Then ‘Event Receive Only
Dim Buffer As Variant
On Error GoTo ErrorConnect
If MSComm]1.InBufferCount >= 19 Then
Buffer = MSComm1.Input
MSCommIl.InBufferCount = 0
Textl.Text = Buffer
Text2. Text = Len{Buffer)
If (Mid(Buffer, 1, 1) = "S") And (Mid(Buffer, 19, 1) = "P") And (Len(Buffer) =
19) Then
Dim 1 As Byte
Dim Buffer2 As String
StepMCU = Asc(Mid(Buffer, 2, 1))
Buffer = Mid(Buffer, 3, 16)
Fori=0To 15
Buffer2 = Buffer2 + Mid(Buffer, 16 - i, 1)
Next i
Fori=0To 15
Status(i) = Mid(Buffer2,i+ 1, 1)
Next i
Fori=0To 15

led(i).FillColor = CheckStatus(i)

79



Next i
EndI
End If
Text3. Text = StepMCU
End If
ErrorConnect: Exit Sub

End Sub

TRER R AR R R KRRk Rk Rk TRk R kR R KRR AR KRR KRR R R Rk KRR R kX

Function CheckStatus(i As Byte) As String
Dim Colours As String
Select Case Status(i)
Case "0"
GoTo CheckColour
Case "1"
CheckStatus = vbBlack
Cage "5"
CheckStatus = vbWhite
Case Else
End Select
Exit Function
CheckColour:
Select Case i
Case 0
CheckStatus = vbRed

Case 1

CheckStatus = vbYellow
Case 4 _

CheckStatus = vbRed
Case 5

CheckStatus = vbYellow
Case 8

CheckStatus = vbRed
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Case 9
CheckStatus = vbYellow
Case 12
CheckStatus = vbRed
Case 13
CheckStarus = vbYeliow
Case Else
CheckStatus = vbGreen
Exrd Select
End Function
R S T e Ll L T T rr ey
Private Sub TimSend_Timer()
Dim Buffer As Variant
Cnt3=Cnt3 + 1
TxStep
If OptAuto.Value = True Then
If Cnt3 >= 20 Then
Cnt3=0
Cnt=Cnt+ 1
CheckStep
End If
End If
If OptMan. Value = True Then
If Cnt3 >=20 Then
Cnt3=0
Cnt2 = Cni2 + ]
End If
End If
End Sub

TRER R Rk R ok kR kR ok kR ok Rk R R kR ok



Private Sub CheckStep()
Select Case Step
Case 0
If Cnt =1 Then
Step =1
Cnt=0
End If
Case |
If Cnt =1 Then
Step=2
Cnt=(
End If
Case 2
If Cnt = TimG1 Then
Step=3
Cnt=0
End If
Case 3
If Cnt =1 Then
Step=4
Cnt=0
End If
Case 4
[fCnt=1 Then
Step=15
Cnt=0
End If
Case 5
If Cnt = TimG2 Then
Step=6
Cnt=0
End If



Case 6

Case 7

Case 8

Case 9

Case 10

Case 11

If Cnt =1 Then
Step=7
Cnt=0
End If

If Cnt =1 Then
Step=8
Cnt=0
End If

If Cnt = TimG3 Then
Step=9
Cnt=0

End If

If Cnt = 1 Then
Step=10
Cnt=0
End If

If Cnt .= 1 Then
Step=11
Cnt=0
End If

If Cnt = TimG4 Then
Step=12
Cnt=0

End If
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Case 12
IfCnt = 1 Then
Step=1
Cnt=0
End If
Case Else
End Select
End Sub
T o ok R o e o ok o ok e o o ok o o kol ok o ko sk ok B kol ok ok e ok ok o ok ok ko R Kk Ok
Private Sub Cmdl_Click()
If (Run = False) And (Step <> 2) Then
Run = True
Chk (Step)
Manual (2)
Run = False
End If
End Sub
Vo sk o oo ook o ok ok o o ok ok o ok ko o ok R oK ok o sk ok ok ok ok o ook R Kk ok
Private Sub Cmd2_Click()
If (Run = False) And (Step <> 5) Then
Run = True
Chk (Step)
Manual (5)
Run = False
EndIf
End Sub
PR AR R Rk R R Rk kR ok koK ok gk
Private Sub Cmd3_Click()
If (Run = False) And (Step <> 8) Then
Run = True
Chk (Step)
Manual (8)
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Run = False
End If
End Sub
kR k Rk R kR Rk kR Rk ke k kbR ko ok ok kR Rk Rk Rk
Private Sub Cmd4_Click()
If (Run = False) And (Step <> 11) Then
Run = True
Chk (Step)
Manual (11)
Run = False
End If
End Sub
T Y T T T L I I,
Private Sub Commandl Click()
Chk (Step)
Cnt2=0
Do Untii Cnt2 >= 1
DoEvents
Loop
Step=0
Cnt2=90
Do Until Cnt2 >=]
DoEvents
Loop
End Sub
BT L L T T L T L T T Ty P
Private Sub OptAute_Click()
If OptAuto.Value = True Then
Cmdl.Enabled = False
Cmd2.Enabled = False
Cmd3.Enabled = False
Cmd4.Enabled = False
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Command]1.Enabled = False
Frame3.Enabled = False
Frame2.Enabled = True
Labell.Enabled = True
Label2.Enabled = True
Label3.Enabled = True
Label4.Enabled = True
TxtGreenl.Enabled = True
TxtGreen2.Enabled = True
TxtGreen3.Enabled = True
TxtGreend . Enzbled = True
CmdAct.Enabled = True
CmdDefault. Enabled = True

End If

End Sub
Y Ty T o R R B o g P P Y Py
Private Sub OptMan_Click()

if OptMan.Value = True Then
Cmd]l.Enabled = True
Cmd2.Enabled = True
Cmd3.Enabled = True
Cmd4.Enabled = True
Command].Enabled = True
Frame3.Enabled = True
Frame2.Enabled = False
Labell Enabled = False
Label2.Enabled = False
Label3.Enabled = False
Label4.Enabled = False
TxtGreenl.Enabled = False
TxtGreen2.Enabled = False
TxtGreen3.Enabled = False
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TxtGreend.Enabled = False
CmdAct.Enabled = False
CmdDefault.Enabled = False
Step=10
End If
End Sub
'***tltt******t*l*l**ttt***t**t*lt**********t**t*t*l;lt*lt*********
Function Manual(S As Byte)
Cnt2=0

Do Until Cnt2 >= 1

DoEvents
Loop
Step=0
Cnt2 =0

Do Until Cnt2 >= 1
DoEvents
Loop
Step=8

End Function

Uk Rk ks ok ok ok ok Ak sk kb o ok ok ok kR Rk R ok ok ok ok

Function Chk(S As Byte)
IfS =2 Then
Step=1
End If
If S= 5 Then
Step=4
End If
If S =8 Then
Step=7

End If
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IfS=11 Then
Step =10
End If
End Function
Tkt ok nok ko e ok ok ok bk s ool ok ok b ok ook ok ok Rk ok Rk ok ok ek kR
Private Sub CmdAct_Click()
If CmdAct.Caption = "Set" Then
On Error GoTo ErrorText _
If (CInt(TxtGreenl.Text) <= 180) And (CInt(TxtGreen2.Text) <= 180) _
And (Clnt(TxtGreen3.Text) <= 180) And (CInt{TxtGreend. Text) <= 180) Then
CmdAct.Caption = "Reset"
TxtGreenl.Enabled = False
TxtGreen2.Enabled = False
TxtGreen3.Enabled = False
TxtGreen4.Enabled = False
TimG1 = CInt(TxtGreenl.Text)
TimG2 = CInt{TxtGreen2.Text)
TimG3 = Clnt(TxtGreen3.Text)
TimG4 = CInt(TxtGreend. Text)
Exit Sub
End If
End If
If CmdAct.Caption = "Reset” Then
CmdAct.Caption = "Set"
" TxtGreen1.Enabled = True
TxtGreen2.Enabled = True
TxtGreen3.Enabled = True
TxtGreend.Enabled = True
Exit Sub
End If



PR
o et a1 e e S e L p L L

ErrorText:
Exit Sub
End Sub

Pk e o o o ok ok ok o ke o e ok ok ok ok ok ok ok ok ok sk ok ok ok o ok ok o ke 3 o ok o o o oK ok ok ok ok ok kol ok ok ok

Private Sub CmdDefault_Click()

TimG1 =2
TimGl =2
TimGl =2
'TimGl =2

TxtGreenl. Text ="2"
TxtGreen2. Text ="2"
TxtGreen3. Text = "2"
TxtGreend. Text = "2"

End Sub
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