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ABSTRACT

This Project presents the wireless sensor and the control wireless system of electric equipments for
poultry farm. Supplying the wireless technology from ZigBee module 2.4 GHz to transfer the control data
from the computer to ZigBee module Transmitter. The command transit to ZigBee module receiver. The
microcontroller received command to control temperature sensor and electric equipments by relay switch. The
results from the wireless sensor sends temperature data through time. According to the display screen via GUI
and stored in a database. The advantage point is that, long ranges communicate between User and module
sensor (over the specification of Zigbee). By setting all modules (Zigbee) operated as repeater to each other.
So, it can be used for wider area. Users can command a temperature controller and a wireless electric device
without having to visit the farm itself. Users can check the operation of equipment according to the standards
easier. Features of this project. Zigbee is to use a repeater to work together. It enables data transmission
between the user with a sensor module to connect even when they are very far apart over the signal between

both. Made available in an extensive farm area.
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143 $romuanuazalnauolumsaiuauguavhsuhinuduaa
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VNN 2

Gl
NEBYNUG NG

2.1 malulad ZigBee

= 5 S| :ﬁ d' é’ 9 [ d’ A ]
maluTad ZigBee unisdemisfiesnuuuiudmiumsdeais luaseiie
< s Y : A . v a 4
e uuy1¥mo (Wireless Sensor Network) Tao%e ZigBee lﬂmmﬂwqmsmmi asa1s
é} g A A < Y Y v ' dsf 9 v oA A o o ]
v Tagravs TunuuFousn tazez1iUayavu1a13581IRNIAIINUNNIINVA MU
523N 1AZAANIIVeI9 I ANINT U914 1R8I 11NN ATHUANIAT FIU
1Y ' 4 4 @ o <]
M3¥u-dadeyanuy - IEEE 802.15.4 fifumsdemsnuuissudandinu anuiGo
v i £ i

nssudetoyaduaziiniagn msdeasdnvusilldgminnlidmivnsdemsszning
A o o o s v A4 n A ; o 9 oiiiEa
A3 840319 3aNT e we s Rdensfedisnuy 1saeeann N geoInsUseUd 1N U
v [ =Y ) Y 9 o =] d A [
n1IAAAa 1 VSN I53unie e1vzaslFinnugse i Usinaning nazmiedsy

defifisagauazlszndandian Tagnsdea1sszozIndivy ZigBee 1ANA191ANS

¥ Y
#9131 Bluetooth A4l

a c& 1 \ o 9 A s A v 9 [ A v 3 ]
Nﬂ]i!‘ﬁ@ﬂﬁﬁ]@ﬂWﬂ%U‘lﬂ@u!WﬂiENS‘Uﬂ"IS!‘]f’e)iJﬂ@Jﬂ'Iﬁﬁ‘U!ﬁﬁi’]“lﬂﬂ‘l!l!'lﬂTﬂﬂJ

9y o @ A Y n v (3 A
ﬂ]ifl‘lNTl—!!!‘U'Ulligﬁ JANAIITUINDB NG 1‘]5\111! 1@8131!’]1!5]']?11/‘13\?\1 TUHHUAIAB T

M3aea13Izoz 10d luszez 10 - 100 MRS

minzdmsunsEhsz 31 (Monitor) a2 M13AUAN (Control) 1FIIURAAIMAITY
NUAUIAR N 1L AP A IUAZITUMIIAITUNNE

4 4 <] a a -
- nfunsdemisteyaianwiEalizana 125 - 250 ATalinae 3N (kbps)

2.2.1 MA531% IEEE 802.15.4

W31 IEEE  802.15.4 ﬁmuwﬁuﬁmé’umi%udaﬁagagﬁmﬁ'uimms
m‘%‘m%’uﬁﬁwq (Physical Layer) 1azn13A2UANNIITUAL (Link Layer) Fagio T
nsdeasIFaduingnmd 24 Anzidsad (GH2) niaeeniilu 16 ¥esdymr
Fyauaz s wnzidsad (MHz) dm3uanud 900 wazidsad (MHz) misesniiiu 10
Yoaduana dyanuaz 2 wnzidsad (MHz) 1¥nsraudyana (Modulation) U Offset
Quadrature Phase Shift Keying (Offset-QPSK) t1az l¥msuddaymdayay1ais unaunyy Direct
Sequence Spread Spectrum (DSSS) ‘ﬁﬁé‘lﬂﬁmﬁmﬂﬁﬂﬁﬂ (Spreading) 2 a1 chip/sec AYUAYN

mssudatoya Taoldl1ls Taneauuy Carrier Sense Multiple Access / Collision Avoidance
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4 4 1 [~ @ o
(CSMA/CA) wazie lmsdeannieviodues 15maitlumasgruderdu Jadmua
A o % A viod A ' ° Y
W93 UMM U5 1F a1 uIAT8U18 (Network Layer) naznsi ldi¥au
1 @ [~ 1A o
(Application Layer) 394/ UMM3 911 IEEE 802.15.4 tumasguImifismualagesnns

ZigBee Alliance

2.1.2 Tassa5elislanoa ZigBee

ZigBee

. A Platfc
1l ZigBee Advanced Platform Alliance

A W ' A et N Y o :

mMsWeudeillulasavioveunIdugIFITeS 15 a8 Mvua lao1nTeIU ZigBee

=1 ] n v U % =1 1
fiog 3 guuuy lTaun nuvA1Y (Star)  HVVILAVIAYI (Peer-to-Peer) LAazHUDIATININIY
(Mesh) #4M151¥auaaUY Star mildUMs B UABLUY 1A59Y1837 (Piconet) A1MSVIATOUY
A v s 3 SN ¥ o L% ' o
Bluetooth Iagmsaea1sszninglnsaliiuyes 15aremunsnsiila laosdugilnsal
Personal Area Network (PAN) Coordinator H3® Gateway Node @115 U5 1¥0UABULUTEAY

3 4 1 4 ] Y 9 4 v g
@ondlumsideusamsveralasielindeesnll Taslunmisiyeudaetiuszasall PAN
< < A v 15 Jd <3 A I % -

Coordinator Fu1¥eNABRYAUQYNIATUIBBINUANIMAMITNAY (Full-Function Device) 114

3 < 3 4 { ;
A1SHIAUNN (Routing) taz@UnsalFuIyasuUVHTAMVTINITDAAAT (Reduced-Function

: A VW I 2 a a K = A <
Device) di¥auganugUnsaiilanuannsa@uaniui ¥ginsanianuamisnny

£~ 1] %

' Y 4 A A Y a A o A ¥ a
douei'ldnuglnsal Bluetooth 111 Master AT MFoUABAD Master AU e liina

A ] ~ ug
1939V My



Mesh /

PAN voordinator
Cluster Tree . Full Funciion Device
: Rednced Funchion Device

51 2.2 gunens vee In Tl Tag lumsiFeuseveuniaui

v o (7

! o A g SN Y A v ) % Y o
ﬁf]'LlﬁWﬂﬂlﬁTWﬁU!ﬂi?]“U']ﬂ!‘lﬂ!!‘lf@ﬁllﬁﬁ'lflﬂ@ﬂﬁ lﬂﬂ1§ﬂ5$ﬂﬂﬂwaﬂﬂ1ucﬁﬂﬂ3@qﬂﬂ5ﬂ!

a

< 4 ° g iy o @ o
Wuyes a1 A HUATTeza1 lums IgnIsHAUI aWnn3 1191 (Sleep  Mode)
- ' o { v { 4 :: % %
Tassgnsalvyrimhin aanislswdsnulimaetisongamailumsszndandsanu
o ol Ay v n_ 4 o ' el
nsfmuansnauinilalaonissesve liginsal Full Function Device 1iauonszozan
~ o o A A J 9 s o A @ A @ i
Megiinisnay vaziielinisdadeyavinadnsaialrdunigignsainavey
¢ ) g 2 v 1 R s Y & A
g1n3ai Full Function Device 31nudoya 131sras nuazmumailnsaigniuwilussozile
co LW A 9 ° T Yo T e 9 £
alnsaignivAurS awdeaninuseaz 1dsunisawmiglns aldiudadanisfeavedeya
| < o @ 1 [ o
#ldAu 131 vazdsinsiudedeyasuldsudeyansuauysaise I

79 ¥ > ', ' ) ' o
ﬂ15ﬂ§$f£ﬂ§l1%31u Z1gBee uu%m!l]ﬂ!!ﬂﬂﬂ’lllﬂﬁglﬂﬂmaqm@y‘ﬂmw']ﬁ'ﬁ Ny 3 Uy

U

<] ] v 1
s FoyauvY Periodic VoymMuFrvrar T HAINIINAIVANEATINITA

o v Y 3 9 o q YU WA v alia i gy P
uazgaswIuduanunszay 1dadeyauazinlideya himaeu vy lddmSuuses
A < Y _ <4 @ cs'd v 1 9 A =1 Y [
nazfiwesiveyanuy ntermittent (udnvugilinisasriiuteyaiiolinigldau wu
A ! o Y %Y
a%ad Wl 1agdeynnuy Repetitive low latency 15 1ua1u%1¢09715 Latency Yioo9 Tagns
A Yy v ] 9 At [
gomsvz1¥359aassveanat uazawsnlina lnuuy GTS miesulszdununInveans

a o [ I~
vsmsi 115 uan wu and13me Qludu



M13197 2.1 1ODAINA Hazdas1vaya

Frequency Spreading parameters Data parameters
PHY ?
(MHz) o2 Chip rat Bit rate Symbol rate
MHz hiprate | oy gulati « yml :
( ) (kehip/s) Modulation (b/s) (i spmibales Symbols
868-368.6 300 BPSK 20 20 Binary
868/915
902-928 600 BPSK 40 40 Binary
868/915 868-868.6 400 ASK 250 12.5 20-bit PSSS
Coptional}. | 900 gog 1600 | ASK 250 50 5-bit PSSS
$68/915 868-368.6 400 O-QPSK 100 25 16-ary Orthogonal
(opticnal) 002-978 1060 0-QPSK 250 62.5 16-ary Orthogonal
2450 2400-2483.5 2000 O-QPSK 250 62.5 1 6-ary Orthogonal

i A us
2.2 Tugadeaisvoyalias XBee - PRO

51U 23 Tuga XBee-PRO tU Chip Antenna

2.2.1 paaNlamManala

* posaiialaaiiall

-anudlun1svinu : 2.4 GHz

- /1891077 : HageIMALLY Whip

- 59ozi1ms usy : gaga 300 vla W3elszana 100 a3

- 5202915 AR (DU line-of-sight) : gaganalszim 1,500 @3

- 9G4 : 60 mW (18 dBm)

-anuhluns JUdYaN : -100 dBm (1% packet error rate)

o J ° ' 4
- AT NNIUVYNUINDIA : ﬁTlJ]Sﬂﬂ1ﬂu@ﬂ1u1’l’l\3°ﬁawg‘lf!!3§ X-CTU !ﬁajﬁ,

7




v
a a o I [ =1 [~ an
1) Buwaeunaendmiuivsulaidygiuemnasniluadnea
A7ALID9A 10 UA
2) BunALIINARINDA
-UUA : 0.96 x 1.297 12 130 2.438 x 3.294 IFUAINAT
Vv
-iee:2.8-34vV.
- nszuaTiih ; disdadona 215 mA, Suteya 55 mA,esn11 10 mAlu
> a4
Tnuaaanaaun e +33 v,

- gunnii 159 < -40 eeRuTaTod 09 85 BeAUVATIA

. Qmauﬁﬁé’mmséemﬁ’ieya

- annsavanihuginsainmaesuazauan 1a

- Saneneateyaruaiuing : 250,000 tageuni

- 5A31M30ONDAVOYABUN5Y @WasaIsa) : 1,200 - 115,2000 dndeduni

- 3duvyTaseaduteyaiisess : 9a@e@ (Point to Point) , 19AEHABYA
(Point to MultiPoint) taz A Ia fugynsslauanas giu IEEE 802.15.4

- ataeneAUAsd : PAN ID,¥03(channel) 1az110A1A3d (Address) A115
HpAS TR MUATHAIBAAT & 1ANIADA 65,000 51a

-maTuTaglunsns zmﬂﬂﬁu : DSSS (Direct Sequence Spread Spectrum)

- 5045 UN I IINAUY APLIAY AT command A3 DR THUARLNG

d 4
¥ouauIs X-CTU

2.2.2 NM5SAAV

|

\\
/i’

Pinl e S Pin ‘20

%’*

KENRBEREan
»._:]
[
g
p 1
ol
[ ELE-X-E-F X8

5U9 2.4 M3vavIvVeTuga XBee-PRO

U



M7 2.2 M39AVIVe4 TUga XBee-PRO tazfandulunisiam

v

R o MY

1 | Vee vise iAo +33v

2 | DOUT VI IMHATITOYABUNTY

3 | DIN PBUNAS UTRYARUNTY

4 |DO8 VD INNARTINDALDIY

5 | RESET s ananuaniv «0”)

6 | PWMO/RSSI YUBINNA PWM %840
HAZVURINHALTAIANNLIIVBINT STy

7 | PWMI YULINNA PWM %04 1

8 | NC Tilefau

9 | DTR/SLEEP_RQ/DIS Vo unas uFyam ingaiag1g Tmua SLEEP 13
hunsunadineares

10 | GND NABNT 1IN

11 | AD4/DIO4 VIBUNABLIRBN 4 HTB WMBUNR/MB VAR INRD 4

12 | CTS/DIO7 Sumasuduanadanisdedayaninlaaa (cear-2-send)
T¥lumsnruausanizmssudadeyanieiiuviduna
PUAAIADA 7

13 | ON/SLEEP YWAAIADTUATT AT
“1> agluTnuahaulng
0 a8 1u11un SLEEP

14 | VRE vigons a1 miuTuaandasdyanseude iy
avmean1ylu XBee Series 2

15 | ASSOCIATED/ADS/DIOS | vidaida s n1siferaensevidunaeiaen 5 wieu
unAEINNAATADA 5

16 | RTS/AD6/DIO6 emwausannunienludidoya (Ready-To-Send) 19
AuAuTanIEmssudateyanseuvidunasuiien 6
W3 BUIBUNAIINNAAINDA 6

17 | AD3/DIO3 NBUNABUIADN 3 HIBUIBUNAVINARTADA 3

18 | AD2/DIO2 NBUNABLIADA 2 HIBWBUNAB IINAATADA 2

19 | ADI/DIOI NBUNABLNABA 1 H3BMBUNAIBINAAIARA 1|

20 | ADO/DIOO MIUNABUIABA 0 HIBUIBUNAIINAATADA 0




2.3 lulnsneuInsiass dsPIC30F4011

[
dspic3or4011  1flululasaeuInsmesluaszga dsPIC30F  vu1a 40 Pin
: : 3 ° s It &2 gy
Y84 Microchips 111 MCU Usgi11e3a Tao dsPIC30F4011 1y MCU dal¥misilszanana
9 a 2 A : Y 9 o
toyauwy 16 da  dilganuluduvesarmaunsalumsisznanaveyadyau
muAsaea mangegiadadmsmililszgndlFlununluguan Taglassadramelu
I~ v 4 s i
viflunspanpmaiusznnglulasaeu Insames (MCU) 1022995 DSP (Digital Signal
o 1 Q)
Processing) 521191 1380y 138019300 MCU @s2Qa dsPIC30F 31U DSC H3e Digital
. oy 9 Y 4 4
Signal  Controller fil@ TasTaseasravesuesalulasneulnsmes dsPIC30F4011
o v o J < @
1@zumsesnnuuliuesafivinadn  mnsaemsi lszgadldannilundn  lag
s vy Ao g 1 v ; o a
melueialdussuenasiduiludenis1dnu uazazainaemsviannldsunsy Inny
fandu aunsadfundsudana  vo  meilddszgndldauludayazang

Waeanded azmmneauiuaNaeans IFuldlunaion anvuzaudeants

2.3.1 Inssa%r9aveia dsPIC30F4011

= ¢ s
51 2.5 veialulnsneuTnsames dsPIC30£4011
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- hdeumdasie hlidsarasveaneia Isummdasio Tl 7-20vAc/DC

- IC Regulate HU1U Switching YU 5V/1A

- LED TEST f115Umaaaun13iauveiuesa 1aoniunuein RBO

- Jumper @M 3 AA M@ Ay RBO AU LED TEST

- VR Yfua dansulFlsuanuaievesntiesudaina LCD

_ W@ 14PIN IDE dmuienda iy LCD 1y Character

- Jumper @3 UABNUNUVNIAIVANYI R/W Y89 LCD

_ 430F Reset 131 Reset 113911911v83 MCU tifoagluTiia Run

_vasie 1cD2 syl FideudefunieaTusuns miazAthanas g
ICD2

- A3aY dmTuaen TMNANIT19IUILHIN Run (RUN) 118¢ Program (PGM)

_ LED Auaq aeaniuz PGM tileneiaiannlu Program Mode

_LED @il nerasaniue RUN dievesariern 1y Run Mode

e UART? Taafludaanuiuy rs232 Tnal4 Pin vea RF4 (RX2) 1z
RFs (TX2) Hudaandeuse

A8 UARTI Taailudyanuuuy RS232 $a14 Pin vo4
RC13(TX1),RC14(RX1) L?Juﬁ”ﬂgtgm!%amia

- Jumper S Aenns¥ensedayian RC13,RCI4,RFARES T10zld

(% 1% ' ° Y a g o @ T A o @ 9 R
dgyauainaimiitundunwsudaved RS232 13a GPIO dmsuldauma

0%

3.

- @edyaa RC13,RC14,RDO,RD1,RD2 uag RD3 dmisuldau

@ é Y 3 1 = - a A
@Aty 10 Port-RF #4011 MCU §1 40 Pin 93 71i9 Aw RF [0..6]

1
See
5.

]

@ (i) 4
THIVLTANADTUS "U’eN!l.?iﬁ\‘ﬁan‘lV\l +5V UB3IUdIN

G
g3
C
=

= a

= A
19 Port-RE 39921 7 Um AB RE [0..6 (1A 8]

1
e
B
o)

e
2
2

I

19 Port-RB #4811 MCU 40 Pin 2% 8 1i9 Ao RB [0..7]

1
Se
3.
@

=

@ z

(e

2. Re
2

e

4 I~ v , 9y Jd
10839 11U JU 40 Pin 151183 dsPIC30F4011

ee
o

bl

11



O
MCLR 1 S 400 AVDD
EMUD3/ANO/VREF+/CN2/RBO [ 2 390 AVss
EMUC3/ANT/VREE-/CN3/RB1 [ 3 381 PWM1L/RED
AN2/SS1/CN4/RB2 14 370 PWM1H/RE1
AN3/INDX/CN5/RB3 [0 5 36 [1 PWM2L/RE2
AN4/QEA/IC7/CN6/RB4 16 o 350 PWM2H/RE3
ANS/QEB/IC8/CN7/RB5 (17 ) 340 PWMBL/RE4
ANB/OCFA/RB6 [ 8 U 330 PWM3H/RE5
AN7/RB7 ]9 o 320 Vop
ANS/RB8 [] 10 W 310 Vss
Voo O 11 o 300 C1RX/RFO
Vss 12 o 290 CIEXRFL
OSC1/CLKI 113 b 28 1 U2RX/CN17/RF4
OSC2/CLKO/RC15 [ 14 = 27 [0 U2TX/CN18/RF5
EMUD1/SOSCHT2CK/UTATX/CN1/RC13 0 15 26 1 PGC/EMUC/U1RX/SDI1/SDA/RF2
EMUC1/SOSCOIT1CK/U1ARX/CNO/RC14 [ 16 251 PGD/EMUD/U1TX/SDO1/SCL/RF3
FLTA/INTO/RE8 O 17 24 1 SCK1/RF6
EMUD2/OC2/IC2/INT2/RD1 [ 18 23 [1 EMUC2/OC1/IC1/INT1/RDO
OC4/RD3 [ 19 221 OC3/RD2
Vss [] 20 2100 Vbb

31U 2.6 HARIMIAVIT YAV VDY dSPIC30F4011

2.32 pasaniiAvesuaia

1den1¥ MCU aszaa dsPIC30F4011 484 Microchips 10U MCU
Uszieia Tasauanifmuques MCU laun

- 11179A1001 Flash 48 KByte

- 11178A11491 RAM v119 2 KByte

- iimiteamnud1 EEPROM ¥uia 1 KByte Amsumudeyaldan

- fiwesa /O vi1A 29 Bit

- 1§ 16 Bit Timer/Counter 11491 5 Y@

- 11 Input Capture 31UIU 4 FB3

-1 Output Compare 91U 4 04

- 31 ADC 10 Bit/500 Ksps 91491 9 %04

- 31 PWM Motor Control 31471 6 ¥84 W3 03 Quadrature Encode Interface (QEI)

-1 UART $119U 2 %09

-1 SPI 91u9u 1 %99 uag 1 12C $1uIu 1 %949

- 117995 Watchdog, Power-ON Reset, PWM

-9 Ciystal 7138 7.3728MHz a3 ld PLL gainnudirite Run A0A

29.4912MHz 14

12



=1 -4 nﬂ' ° ] Y
- ineiadem1saunsy UART nuy RS232 $1UIU 2 %09 WiON Jumper
Y
dmsudenl¥ay UART vse GPIO lamndeanis Jaglduide UART 11Uy CPA-

4 Pin MRS §IU DTN

v
SIS

7197 1CSP 13§11 1ICD2 1wy RI11 dwmsulFswduganannlysunsy
(13 Debugger 13895UN15119UA AT §1U ICD2 Y8 Microchips 151 ICD2 3 8
Pickit2 &

-} Switch d w3 vaduFyaIusEnIN Program/Debug (PGM) tag 1411
150 (RUN) wau LED aaa Tnuamsiaiuueiuesa

- ﬁﬁ’adaﬁﬂgmﬂm /O 1YY Header YU1A 2x5 971U 3 ¥A 1AL Header 1x8
Pin 90 1 %A

- Header 14Pin 151 Character LCD #3031 VR Suanuaing

- 1 Switch Reset @115 14 Reset M3n1a1mves MCU mglunasa

~ % LED dmsunageumsriau aoly RBo lunisaiugy wiew Jumper
fana I

- Power AC/DC Tnput W30 Regulate 11 Switching 1085 LM2575 yu1a
5v/1A aatlninnieuinia9s Regulate 1108 LED @AIAIMZINAII0 Power

- U119 PCB Size AT 8 x 6 cm.

2.4 WOSABYNIN RS-232

RS-232 ©®W1911 Recommended Standard-232 11915 31U RS-232 !ﬂ‘L!iJWTigﬂ!

d'l Yo A A ° Y d 1 Y a v Y] o U [ 9
“VI1ﬂ§‘lJﬂ”l'i?)i]ﬂ!!]J‘]J‘JJHW?]TW%‘VHGlWQ‘IJﬂﬁﬂ!@]@‘W’NiﬂﬂﬁWﬂ@mNﬂuﬁnJﬁﬂ‘Vﬂ\ﬂu‘S’.J‘)Jﬂ‘Llllﬂ

wasgrurnareria 18ssarseeanuuiun uawasguiladuanuiounaz iy

A319u714 Ao 11As g RS232 Aeadsenialdludl 1969 Tagauaugad1mnisy

adg a g a g o @ 4 ' A
amnnIgund GlUf!ﬂ!!ﬁﬂﬂ'li@U!@@S!Nﬁ!!ﬂU RS-232 @uﬂ@f‘)ﬂ!lﬂﬂﬂWWiU!%ﬂN@@!%a§Nu9ﬂ

@ =4 4 o 1 a ' @ 1
Fuludy ieileadulilfiRams datoyavumodu@endu uias giu RS-232 Tani

< : ¢ % ¥
atnsaieeniiu 2 Uszinm Hegunsainsaeailsziniiine

1) DTE (Data Terminal Equipment) fi8 glnsaidmsudadoya mu asuiiiaes

13



d o [ o a '
2) DCE (Data Communication Equipment) A alnsald M uiINIIAAAe

Q

Yo

19U Modem A1MM1A3 14 RS-232 @1ln3ai DTE a13 1¥ianesad tazgilnsal DCE adsld
v 1 v A A e A 9 o 1 <] a a ) ~

Winedulls Faiaetonldiuesgeziluriia D-Type ¥iia 9 vty 25 V1 (UNATIGIN
DB-25 11ag DB-9) 3¢AUNTIAUILIA15 19 -3V D -15V d115Uaedn High (Mask)

1HAZaPdN Low 92 NTEALLSIAUTEMIN +3V D4 +15V (Space)

2.4.1 GNYUZURINBUNINEBIUUD D-Type

ee

ace

Wadetuy D-Type N1 lumsdeansuuveunsuveunieanauiunastiu 1z iie

e I

Y P
2 ANYULAD LUV 9 V1 UATUDU 25 V1 VNASITINI DBI 1Ay DB25 Farneniaeasiia

v o

wiidnyazmanauvesdauanumiiousy uamsiais 0a himileuiu

4 o d
Wo3ABUNTUUBY PC DBY AI WesneUNINVaIaUnIaiMauDN

v

DB9 @139 (Female)

a‘l Y o 4
g‘i.l‘ﬂ 2.7 NINBNDIADUNIUBIIBA-232

M3eN 2.3 WNVaId I 1Y

Signal Full Name Ongmnator Function’
s el =) = ar
TxD Transmit Data DTE | | dyioyofinzinan DTE WWé1 DCE
: w3 =t = 253
RxD Receive Data DCE- | judoyannsziinin DCE WdDTE
CTs Clear to Send DCE | m32adudunInnin DCE Tviouaziude-

4NN DTE

; P Jer =
€D Carrier Detect DCE | Wolsfingadyn ueaiilmsniwose

: T e
Sy e edun i Acive

DR Data Set Ready DCE | Uan DTE 71 DCE winuiiasinanmudd

DTR | Data Terminal Ready | DTE | dysian bTE uen bk wisunioy

RTS Request to Send DTE | dymiain DTE Usn DCE wisundaui
a3
IxiuTDyn
RI Ring Indicator DCE | #193udynnome sae Insend

14



f,f‘"mwm
N cooco I8
Bl ccoc [
‘&\W F

JUERE——

= o v A ) o
ETJ‘VI 2.8 DB9 ﬂ'.]ﬂ HUBIINAIUK AN

v ] 13 :
242 AN VB BUNINNBSYNSNIUY DBY taznThim sl

Pin Description Type
1 Data Carrier Detect (DCD) Input
2 Received Data (RXD) Input
3 Transmitted Data (TXD) Output
4 Data Terminal Ready (DTR) Output
5 Signal Ground (GND) Input
6 Data Set Ready (DSR) Input
7 Request To Send (RTS) Output
8 Clear to Send (CTS) Input
9 Ring Indicator (RI) Input

=} o ' L v
JazPIAveImsdu a1 Ysznau ldae

o (1Y)

- Transmit Data : TD J¥dmsudadeyasunsueanainaeuiiimes
9

U

@

“Receive Data : RD 1¥dmsusudonasunsmimngineuiingas

QU a

[ 1 Y

- Request To Send : RTS l¥dmsvuaadoyalidiglnsaidarons
e3eave ItgUnsailnenudateyanduin
Y o o 1 S A J \
- Clear To Send : CTS l¥dmSuasrnaeunglnsnindeuaeaio wieuiog
v Y A N, Y] o A ] 9 a ° ()]
Sudeyanie hilamzaesivdyana RTS onnedlanieunvziiimsditeyasen
NV RT
Y o @ 4 ' @ '
- Data Set Ready : DSR l¥d1msuasdvaeumsi¥endanuszniing
a Jd o 4 q Y1 @
asunmesnugUnsaimenie azlégiuv DTR
3 4
- Signal Ground : SG 1TUN31I6VBIIZ VY
Y v
- Carrier Detect : CD M10g Active tiiafin1saadyan Carrier 910 TanA

- Data Terminal Ready : DTR l¥dmiuvenligiuasaitlaronaius

" Y ~ U 9 g 9 A 1 [ 4
’JW]E’Nﬂﬁﬂﬂﬂ@ﬂﬁ]ﬁIﬂU‘lﬂ DTR U A9 31¥2UANUVUT DSR ‘U@l\‘]'é}ﬂﬂﬁiuﬂﬁ'lmfl'lﬂ
: : A ! A s 3 YYu o ~ )
- Ring Indicator : RI UITUIT Active !M@TJJ!ﬂlllﬂﬁiJﬁiy)iUﬂm!ﬁﬂﬂ!‘lﬂ

@ 4
A8 INTANN
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2.5 Todingaumgil DS1820

< Y a an @ a
DS1820 e INYUUDUUVVAINBA YBN Dallas Semiconductor @IH1IDIAJUUNN

[ ' ' =< A a a = ' o 12l
Wunuigessn C 1u%3& -55C 09 125C NANuageea 9-12 Ua HaguauuNuaIagn 0.5C

' @ d I aa @ !
Tugia -10C 84 85¢ TavagIdananeninaesnuuilunuu@inea tazdiamsaiioy

=y T o

o DRNES ' o Py W oAany X
‘Vnﬂ'lijﬂ‘i!!ﬂﬂ\l!‘m hJEl\‘]ﬂll')flﬂ31N%1!!ﬂ$ﬂ3ﬂﬂﬁﬂﬂﬂ‘]ﬁuﬂ1ﬂiu lﬁl‘]f]ﬂ FIUHUIYAITND

td' o ' Y

soumoluving 64 da npumiressen JeawsoNziimssuazVouTeyaneIfy

wiidinisdiiau lunsasaetaguugiildediawinaiunisdszuiana
) }
(% A a

v
vaalulas Tusiaes wennmiuudIdsaunsofans DS1820 tieminsIvingumniila

u

e

@ a ° ' a ¥ A~ ' i @ g o
TunaednvaztagnmoanIui @umuIn1AeAINiiauIenaNedNANURYATEITY
! 1) < a g’! o 91 A A [ g
llitegilumsdadeniolueinms alasainsesldaneg nsemeluniesdnsiazie1ng
§ @ ' g @
fflueuns uda@uved DS1820 ANs AR DU Msd yanaiteadu@e) 1dvnaise

Ll 9 ) [
¥alag ludvauvayadiiuaz iy

2.5.1 namnifnuyel DS1820
A 4 @ 1 J ~ 0" oy 9/ X
- Bumasnladyanur e mnaiiganaiag Y 1 @10veya (1-Wire)
- ygneanaasIvduRMDil 1AMa197 Y uuaoteyatios 1 medeya
w oY £ J 1
- higadlyalnsaineuenuis
- WNIDAIANMSF NI POWER ON Tdsumiacnadoya
d < o
- POWER ON vz amuanoiugue
Vv v
- g TauuRALa -55 aarsarioand +125 earalyeai 0.5 83a
' =] ¥ 1t o Y
waiFeaaeail vieaur -67 sammhisu larins +257 semmnsularii 0.9 e
I A [~
vhsulavigeainl
@ <. q a (=4 1o aa [
- sananuElumsulasnngunginiiluagduavaineaminy 200 psec
- AlFuannsafvuamssaaudeugugaminil 1d Tunuy Non-Volatile
¥ '
- MsAeud Ut U IIAMIMUASHAHIUMIdINITuazIeAIAT d

a ol

M Y A A o
‘UENQ‘]Jﬂiﬂ! lﬂiﬂﬂfﬂﬂuﬁ]ﬂwu‘ﬂﬂi'Ji]’.]ﬂ@ﬂ!'ﬂﬂilﬂ'll!'ﬂ%‘iiﬂi!!ﬂi‘uﬂ]ﬂu@ﬂ

U

v =Y

o 79 ¥ a_ ¥ s
= !'I’Y‘Jﬂ%ﬂ‘ﬂﬂ'lﬁl]i2’/Qﬂﬂi‘HQTUWSﬁflﬁﬂﬂ‘ﬂlﬁgﬂllﬂzﬂﬂﬂﬁ lﬂuq‘ﬂﬂﬁmﬂflﬂﬂu
o A a e /s A s A A
!"Vlaﬁillﬁ!m@ﬂ 3$'U1JT§Q\‘ITL!Q§]ETTVIﬂ§53J NaanNUNn !‘Vl@ﬁjllll!ﬂ@i HIBDITVUBUG

NaIuas Ui IRy
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#ninMomANAI NISTBUINAINNTZUL

2.5.2 NISIANITV

DALLAS
D51820

L3 2 3

o = 56 {180 mils)
5 8 = 1b5185202)
BOTTOMVIEY]
_T0-52
{D5S18520)

31 2.9 Tasaad s nazvives DS1820 ANV TO-92

193130 2.4 N1FIAVIVEY DS1820

1 GND VINTNA

2 DQ U1 Data / Input / Output
Y

3 VDD vl@eq +3v - +5v

m3dedasiazaIay DSISB20 a8 Tagldiateyauuy 1-wire
Y04 Dallas Semiconductor =§ﬂ%’mfJﬁ"iyﬂunmsﬁmumﬁmﬁmsm&u malu DS18B20
ugnzaat Iaadsziidiving 64 e v liaiuisaldain DS18B20 warga iU e
WUy 1 wire WSouuld uenand DSISB20 FiauIsarinaluTnuaws1Aa (Parasite

% g o ' 3 v v o :
Power Mode) aaitlumssianTaslild Ividos ualdwdsanninaedyana 1-wire Fal

4 o [ @ a v A Y a = 24' Ao w
UsgTemimndmsunsiagamigiiszos Ina Wielums ldalui o lieiidida
v 4 Y =<} ] A A 4 2 A A [
’Jﬂl i]qu]ﬂ!ﬂ’lJ?)Q(]Uiﬂﬁm@‘i Temperature FINUUVUIA 16 UAAILTAI
9 A g

I~ ' a g =
Tuzi) drleyagumnpiituuan s sy 17 uadfeyagampiidluay s vxidlu “0” Tunsdl

# DS18B20 e luTuuaanuazidoa 12 Ta TanniialuS3dines Temperature 21y
wua ualupsaifivauluTwea 9-11 Ga Tad (e 0 - e 2) 92 luigaldau Falums
fmuaTHuANI1MAZIB0AN3 119U V8N DSISB20 HudInIsaiua lafiiddnes

Configuration ¥4 Tagdnfisuau DS18B20 azvihamluTnua 12 iia
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bit7 bit6 bit> bitd bit3 bit2 bitl bitQ

LS Byte 23 22 21 20 2-1 2-2 2—3 24
bitl3 bit14 bit13 bit12 bitl1l bit10 bit9 bit8

MS Byte S S hd S S 2 » 3t

0000 0101 0101 0000

+85°C 0550h
+125°C 0000 0000 1111 1010 00FAh
+25.04 0000 0000 0011 0010 0032h
+0.5°C 0000 0000 0000 0001 0001h
+0.0°C 0000 0000 0000 0000 0000h
-0.5°C 1111 1111 1111 1111 FFFFh
570, C 1111 1111 1100 1110 FFCEh
-55°C 1111 1111 1001 0010 FF92h

. 3 : 2 '
AMIARMs Y 1-wire (JusguVTaveyauyY Half-duplex UuAD@MIIDTDAS
9 a o [ 1 Y 9 [ ' =1 o 1 Y %

18 2 dfiam ua iannsasuvazdateyanssudulusisnandordu’ld szumia

=] o < o 3 @ [

finsshannilunuy Master/Slave Tagginsal Master 9211 UaIAIIANAD UL 1AZTINIZ
[ U LY ~ o o s

mssudavesiaveyn TuvmzgUnsal Slave 3231191UA NI AIUANYLIGY NI Al Master
Y

iy

Y =

V i
TunsIFauianny 1 wire i dadyanudoya DQ vzdvalianiizalndnasings
o 15sca a J g N Yo | Y
annsamldlagnsaedadiuniuilszana 5 flaTevuyasd 13 e
o @ 5 ' M Y3 A
suiupvesdy LT 1-wire musauaean 1Ay 6 311Uy Av Reset Pulse,

Presence Pulse, write 0, write 1, read 0, read 1

A : ¥ 2 ¢ A
CIU.ﬂﬁ3]J31!ﬂ15!§1]§%|4ﬂ')5§@ﬁ13!!‘]lﬂ 1-wire MAKUAUUY E]q‘lJﬂiﬂl Master 9911?)\3‘1161531

4 ' 4 U ) Yo g
N3 ARA1TAIIAITA319 Reset Pulse nou 1iHogUnsal Slave 1451 Reset Pulse nogai1g
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i ' 1 v v 7]
Presence Pulse (MBABUSUMIVBITHAITABATUY F9H51002180AUIFIIQIAN 9

aaaaaluzai 2.11

Master ey p¢e— DSHBA —y )00 Release

Reset Pulse Presence Pulse
min 480 us 60-240 us
1-Wire Bus
‘ RESET ,/ ACK .

lMaster Release
15-60 us

Master pulling low
DS18B20 pulling low
Resistor pull up

UM 2.11 nsunsAnaedeaIsuuY 1-wire A28 Reset Pulse 188 Presence Pulse

TumsWouteyamiseanitly 2 sliadensWoudeya «17 nazmsWoudeya “0”
o = a 9 ) 9 v < o v ls
aaaadluzli 2.12 msiloudeyans DS18B20 fedlFwaaaivedInianenediedi 60

v 1 4 1 'o
usec HAzABANFIINA 2N Iniadenad19d1 1 psec

Start of slet ) MAT Start of slot
e — i 1 Master Write “1” Slot
vpd e B0US — 12005 i) le >1us
1-Wire Bus
GND
min type max min type max
15us  § 15us P 30us 15us i 15us 30us

== Wlaster pulling low
wmm  Resistor pull up

31l 2.12 maiouteyand DSI8B20

a’; A a o o LY

mMsWoutoyan 2 siia SuusngUns ol Master ADIAITYYIUUUTA 1-wire TN
Tegluanuzasindideu lunsiindesnsWaudeya “0” aslu DS18B20 gilnsal Master
Yy KR w @ Y 3 el 1 [ \ < ] 5
desmsdaanauuiialiiuasindide aundvzasugIanar Iniaden (981961 60 psec)
1 3 G4 U @ 4 o
adlunsdifidesnmsoudeya “17 a1 DS18B20 gUnsal Master Avalavania e lviiia
nauTdegluaniuzasinganauns Sampling Y94 DS18B20 #4920 1UHI9 15 psec-60 psec

o 1 4 @ LY )
‘Hmﬁﬂ“ﬁ@l’ﬂim Master aﬁﬂi}}i}ﬂﬂm’d 1-wire adi

Tuniseruainisly SRAM vad DS18B20 a1 lanaeiiioadnsal Master

E]

Idgudeyariieueiiniiemailu SRAM (Read Scratchpad) afisnilu 0xBE as'ly#
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U S A J @ d U
DS18B20 (Aofey MAtUTaEuewTeyannlla 1-wire Taglniddeaveeniseiudeai]

1 1 5 ' 1 g o I} 5 o
$291701981961 60 psec 1AZABWFINIATTHING INNAAPABEIE 1 psec Aduaadlu

A
1N 2.13
i

Master Bead “0" Slot H Master Read “17 Stot

Vpu i S : N :

1-Wire Bus
wap T&taﬁer’Sample ?I‘ééﬁet'&amg%e e Hlaster pulling low
thus @ 45us H 15us % == DS18620 pulling low

: 2 b — Resistor pull up

Ul 213 msendeyasin DS18B20

v

' 9 Y s A 4 Y R o ) ]
N13IUVBYAINUA [-wire !SM!!SﬂQﬂﬂﬁﬂ! Master IEADIAIUT 1-wire ﬂﬂ'ﬂ@g
a o o ' ' 9 g’/ =_ ' o A A
Tuaauzasdnauilurianaieeaniay 1 usec 11nUuIIABelased lunsiin DS18B20
y 9 =2 o g yd NI/ ' 2 I A Wivta)
daveua “0” DS18B20 azauia liifluasdndnuaundtnzduga Iniadendidnzasola
Tinau legluaniuzasdnas dmlunsiiil DS18B20 detaya “17 DS18B20 v de i
Wogluaniuzasinginass Tunis Sample 1o uYeyasin DSI8B20. AsviIn1ely

@ A ¢ o o =
15 psec ‘Vi'ﬁ\ﬁ]1ﬂ?ﬂ!5N%@Q\lﬂuﬁﬁﬂﬂﬂﬂllﬂﬂﬁjuglJTl /13

b4 9
Yuaeumsi1lFau DS18B20 1 3 VunsuAIgiue
1. Initialization

2. ROMCommand

3. DS18B20 Function Command

felay 4 ¥ Y ' & )
15 Initialization Y5z no 1 11UA200 15013 Reset Pulse 91981/n501 Master 11128

5 2 4 T ' o o
Presence Pulse 3402151 Tas DS18B20 teueuan11gUnsainiauriaiu
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$115199 2.6 Rom Function Commands

Read Rom 33h “l%’éimm 64 1n (Lasers ROM) 11§ command U
21 1dRaaniade DS1820 T3 luduAs M niu
f1dona1eq a2ud21% command 1 DS1820

u@azeIN Iz dIveyABB AMIBUAL

Match Rom 55h Command ﬂuﬁ"mmﬁ"m 64 U9 (Lasers ROM)
mielfuamesszyinnz1i DS1820 @2 lnu
a2 ldngeiilens DS1820 aredalude

iduidonnu

Skip Rom CCh #1151919 DS1820 Higadandedlu BUS 117 13
#94521 64 a0 (Lasers ROM) 15191315014

A 4 2 : A
command Himeaavuaoulunisdeans

v
a

4 o ~ | (% 4
Search Rom FOh 195341115 Initial TJudr0211m190501902

v
@ =4

1133715 DS1820 84NN command  Search

tY)

ROM ﬁﬂﬁ'mﬂma{ﬁmﬁmwmmz DS1820

' v ) Y
HAaLA 19

Write Scratchpad 4Eh 15lunisiWoudoyans  DSI820 SuAUM
v
FNUIVDI TH register N3 1WoUIZAUTAA

A 1all g UE =]
e lwinla TunisdadyaaiGme

Read Scratchpad 48h 1% lunns copy 6191}’8)11,?1 scratch pad T1Ja EE
Memory

Convent T 44h 1wz usunlasmgumnii

Recall E2 Bgh Command ﬁﬂ&’ﬂ'1uﬁ1 Temperature Trigger ‘71

3 ]
' 1310 EE Memory Yuin

Read Power Supply B4h 89910 a9 command 7111 ud" DS1820 924

[ @ 1

A IunauNT AagUIIMIAY Parasite Power,

ANy External power supply
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4 3 T : = Y Y o Y T
HAdINNI1INT  Initialization (@IITIUVIDYLUAD q‘ﬂnsm Master 9303 ROM

A3

Command 1181 DS1820 ROM Command tiutisean lailu 5 A1dad10/ufe SEARCH
ROM [FOh], READ ROM [33h], MATCH ROM [55h], SKIP ROM [CCh], ALARM SEARCH
[ECh] $alunsfifideldaiu DS1820 Misadu@oniuaz 1 ROM Command Tdua 2 Fde
1fufe READ ROM $uilun1581ua1 ROM Code Y119 64 T VUAI DS1820 dnmidine
A2 D o & A A A < B Lo @ o
SKIP ROM Fuilumdsi ¥ lunsaifigUnsal Master A9401309A179AIUAN DS1820 NNAA?

aa s uiludeaszy ROM Code

wdannfiaUnsel Master @9 Rom Command 111 DS18B20 1d7 91lnsal Master
221115019 Function Command_titerd'1a7uaunshauves DS1820 16 Function
Command 1/52no111/A28 CONVERT T [44h], WRITE SCRATCHPAD[4Eh], READ
SCRATCHPAD[BEh], COPY SCRATCHPAD [48h], RECALL E2[B8h], READ POWER
SUPPLY [B4h]

L
2.6 Jtae

2 =) d
s 2.14 Sradaduny

Gl

¢ < < : : 9 Yo v 2o A
3106 (Relay) (TugUnsainiman Magnatics device i 1gAunmunu dogiiundanation
Y
v 1 ' v A4 4 o =2 ' C Y (Y
TiFueg ualutgiiuii Srad gniannTiliaunmAnhaivdewnn uddiaananms uaz

Tasaadruan o113
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2.6.1 ¥HiAVDIITI A8
T < 7 o Y 4 a da o o Y o
3100 (Relay) uglasanihmhiniduadasivannsiinuadieny vaaia
] < a L 1
uiman Wi e Tsdueua (solenoid) T1adlFlunmsarnguaces T 1ded
= g 3 = e A o £y v ] v 9
v Sad Auadadaruauiinuds il miseenamwanvasms 1dau
3|
&ty 2 Uszinmae
a I o w A v A [ 4
1. 51290189 ( Power relay) W3aunisgnnuUI ABUUNNIABI (Contactor or
o v 4 ] 1 o
Magnetic contactor) 15 1umsauau IWihda fvinalvgindisadsssum
= L4 [ o w & Y
2.3120A71AN (Control Relay) Tumadniida il ér 19luneesarvuau
R REERA o @ A A a4 ¢ A < !
m latimaa T imin wSeme msatuqusadnisaeuummaesvuialne
Fadmuay vuhitensudio q 1 Fad”
Y a s A Yo o\ o Y Ay
mihiivesreunnames de nslgdida liihdwnuieaie ldaiuaums

(2 @

aadeniad i nmuna asuunamessildisimunsaatuguiids il
o v A y ) v W do o A Po
funiadu vesszuy hih1d ae liaauguisndmdimiensuumnnesinau
= I 1Y a o ¥
Hueno Iihwnadarehfuaiadaiuauazasasvetasuunnaes md i
A 3| @ q 2 1w
ifleuthneduerveztiuvihnszuansa vide Wilinszuaadun lavuegiums

) o q ¥ v W Y=
RRILNEAY] ﬂ]ij‘lfﬂ’e]l!!!%ﬂ!ﬂﬁ)iﬂﬂﬁﬁ”mﬁﬂﬂilﬂﬂllﬂ%iiﬂﬂi%:’, lﬂ'ﬁ (Remote) 19\ N

mhiirannnlasassrudufiaaulunsasuguiag vih

2.6.2 Tnsaa3ramaluve st

i

[E

B

o

I'l,"+ \.\l
| v )
\‘-" e HJ-'
3Uh 215 Tasaadumeluvedsag
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molulasaadnves Sad azszneuldrouania (Coil) 1y uaz nihdwda
(Contactor) e umhdura 1 ¥a wsznenlidae

1 wihdudannn@la (Normally Close Wie NC) $aTuanizilnd wiilassieng
AUV1393 (Common)

2. windudauuuladma (Normally Open %38 NO.) R LI ALV LRER ]
(Common) iiavaaafins sfuanas eu ws enszua lwar TuSinafifioane

= 4 @ | Y o o ' 1 Y 1Y A
114 3108 1 9 BNNUNHNTUATNINAI 1 BA 16U 2 99, 4 Y9 HAWIAHNAA

1 3 5 13 3141
¢ ¥ e | R
__L,_\ __________ g, 87 T
g (w3 ] r (f;
4 [ 14 2542
¥ ar “ar I '?) f/]\w- Il
W TS R AR Wi AT I
{Miain contacts) (o) [ Avsaliary contacts)

! o @ d
519 2.16 Taseasunthdudanieluvedsad

U

2
o/ o/ o L AL

4 4 ! o %
ADULNNINGS (Contactors) UBAINIZHMINANAANId AU uagnihdudd
[ 1 [ . v @ g J o v 1< 1 @
dufegiuiiuannihdudanisluvesasuimnmesgunivesniilu 2 drumnanyuzves
o = ] I U o g A
A9 Fauseentiu 2 audatl Ae
Y o @ @ : = 9 Y o o v A @ o (% 1 1
1. Wi duEadn (Main Contacts) Iasin@uaantidudananil 3 ou dimsudaru
o 1 o { @ L % @
ida i 3 slai lgueines wie Tnaailduseanluih 3 la mihdudananvesneu
I ' @ w9y 9 o gz v g A A Ay
images e mynunssdunagnssud lage wihdudandnusiialndila (Normally
@ o o @ v Y 1 1
open:N.O. contact) 9aB3MAY Midudaaumasiiefe 1,3, 5150 L1, L2, L3 nazau
Tvanfe 2, 4, 6 W38 T1, T2, T3 Azl
VYRR e e ‘ Y @ a cgla qy/ " Y EY Z’, Y
2. MINAUHAYIY (Auxiliary Contacts) HINFUAA¥HALIAAAIDGA 1LV IINITRIATY
& 7 o 2 Yo o Y A o v
YOIFIABUINNNDBS HyLIAmANUATZa la@ 1IN ¥ 37uved2905 15w iy
Y o o A oq¥ i ny A A ' ! A ; %
wihduAan iaeuumameai i lanasanal oo "holding”" 139 "maintaining
¥ w1 -4 < v v @ ¥ '
contact” Mihdudad otz dumihdudanuuTon ldaeanie Tagezgnasyu-as i

[ U I o o w @ @ 1 o 2
i]Q’H’Jzﬂﬁ@ﬂ-ﬂﬂ@ﬂﬂ]@iﬂ’ﬂu!!‘ﬂﬂmfﬂi 6ﬂH§ﬂ1ﬂUHﬁ}1ﬁNNﬁ‘B’Jﬂ ﬂ%!ﬂ‘u 13, 14amsy
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A A Y

o % 1 a o Y A A I
ﬂ’e)‘u!mﬂmﬁli‘ﬂ‘u'ﬁu1ﬁ1JW’d‘If’JfJ!!‘1J]JﬂﬂG]!“]Jﬂ 199 D1) N.O. ¥an 2%sz11 23, 24 ung

VI T Aany [ o w a3
mihdudasenuulnatlavelisnysdnuilu 31, 32 uag 41, 42
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a
UNN 3

NSVNUVVITZUUNTNINY

3.1 MSMNUYBITZUY

/ Main

,‘nmxlwnt\

Client

\

Module #1

N

ft“!lmann-

'a“--mtq/

319 3.1 uaagg dnuuayamnsfedesy I PC Av Tuga

' g A ! A : q. ¥ : 9
1599 AUV UIBBAILUIAT B9 Main UAZIATBY Client luaiuves Client v ly
Jd v w =Y A [ " 1YY U U 3’/ d’ -4 [ é
1Y ULEBIANIAY UMDY DS1320 LM@'N]‘I”Hlﬂ!!ﬂ’)ilzﬁﬁﬂn!ull”l‘ﬂ])@iﬂﬂ'lﬂﬁ‘]J FIVSLUTAAIND

' a o v o
N1u%1ﬁﬂﬁ1ﬂ®ﬂ@MW3!ﬂ@STﬂﬂNTLI’WE]S@ RS-232

32 wé’nmsv‘imumaam%‘m Main

! '
o U

T g < J Iaq Y a 1w 1-259) A (2 A
drutiazidu a]iﬂ!!')ﬁﬂcl‘lfcluﬂ'li@]ﬂﬂ'f]iﬂ-ﬁ\ﬁl O HMIBAITIVNINAIATDY

a 4 y v v A A o A A Aa ' . A Y

ADUNAUNDT (Main) ﬂ'lJ@l'J!ﬂﬁ@Qﬂﬂﬁﬁﬂl‘ﬂﬂ!%@ﬁ?ﬂqmﬁaﬂl H3I9N58nI1 Client !Naﬁﬁ‘lf
° Y =~ ] A [

(User) ‘Vnﬂ’lfi!ﬁ@ﬂ'i31J1J3ﬂﬂ1'31!ﬂ1!!!ﬂﬂ Auto/Manual W1u%13ﬂﬂ1ﬂ@ﬂ@u7‘l3!ﬁ@§ Ha3IN

111A393 Main 923113 aamda ldigunsal XBee-PRO Taoru RS-232
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3N 3.2 uamwams@unvesmdiluisaz ¥

Tusunsumdn (Main) (C#uu pO) Tsunsudaviiinily Gur iesimihiiaase
sudlFlumsdanumuaisieg deTugadign @y n1ssiumaguul d93 0 1Ag
Tumsshan Tuamae (AutoManual) Tnefimssagiunusmdaiiefadefudiafideans
AnnoA10081997 Tl

v kS
Y

¥ K ) AN Yo | , &
BUN Cl‘l!ﬁ'«]uell@\i XBee-PRO Tllﬂ AU UX]JU!!HU XBee-PRO Series 1 #3

U

] o A =] ad @ Ny f 33 YA q Y o
TignsariauluTvua Mesh viotadsaszangala 99 lamen 1W19u10D Peer to
a 1 @ Sy o/ o 1 a ' v Qy/ 4
Peer ADAAABUUUAIABAIIAY TaoiuamInIsAndauanzas1eslag luTasnauInsames

UM AR UIIDLAIABAIAG NTIIAIVEI XBee-PRO 1A 0dfmua 130 o118 109

o @ A o W\ Y d v ¥ v 9 ° ' NYD ol B o 21‘
197 E)zllﬁll.ﬂzﬂ'.l XBee N3ANNDAIYILDTIDY 15 NIABININDINTHUAA l’Jﬁﬂ‘]Jﬂl!ﬂQl!

1252590 A

] v
U a3 A flﬂ'liﬁ"l?il!ﬂ!ﬂ@‘gﬂ)!'e]ﬂﬁﬂ MY = 01 1AZAINITANADAIBAS DL = 05 neUU

o a Y o <4 ) o T Ay alold 19 v A
A3 B Aaeemumly MY = 05 tag DL =01 U194 ﬂ1§7]1!‘lfuu’”1ﬂllﬁ')ﬂu@Qiuiﬂllﬂ’li
1 a n A o A a @ R 1 é’ " e
ANV 1Nﬂﬁ$ﬂﬂﬂ5$!w@uﬂ3@u1ﬂﬂ ITUNTTVAI 19!@7‘”&‘@‘ A-B umuu

XBee (A) XBee (B)

 MYV=01 DL=05 .~ MY=05 DL=01

U7 3.3 uaansfMuAAIVe IR VBT XBee-PRO
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ZigBee IEEE 802.15.4 Standard datasheet at
http://www.thaitelecomkm.org/TTE/topic/attach/Bluetooth_and_Zigbee/index.php
ZigBee Technology and IEEE 802.15.4 Standard datasheet at
http://zigbeeyoyo.blogspot.com/2007/08/zigbee.html

DS1820 Digital Thermometer Replacements datasheet at
www.datasheetcatalog.org/datasheet/maxim/DS 1820-DS18208S.pdf

DS1820 Embedded at

www.thailembedded.com/blog/?tag=ds1820

Zigbee and Xbee BASIC
http://www.thaieasyelec.com/index.php?lay=show&ac=article&lId=538707975&Ntype=1
Xbee Basic Configuration in Network Application
http://www.thaieasyelec.com/Embedded-Electronics-Application/Xbee-Basic-
Contiguration-in-Network-Application.html
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SOURCE CODE MAIN
Code Visual C#2010

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.10.Ports; //lehﬁa‘lfﬁ'ﬂu RS-232 Port 8
using System.JO;

using System.Windows.Forms;

namespace Test_txrx
{
public partial class Form1 : Form
{
int counter = new int();
int end_counter = new int();
byte[] bbyte = new byte[10]; ndmiu1Hudeya
byte[] thyte = new byte[10]; 7 dmsuHaeteya

£

string data_mecss;

public Form1()
{

InitializcComponent();

private void Form1_Load(object sender, EventArgs ¢)
{
serialPort] .DataReceived +=new SerialDataR eceivedEventHandler(serialPort1_DataReceived);
AMUUATBUADNNITAAAD
string[ ] comStr = SerialPort.GetPortNames();
nti=0;
foreach (string port in comStr)
{
comboBox1.Items. Add(comStr[i]);
I+
¥
/lcomboBox1.SelectedIndex = 2;
textBox1.Text="";
textBox2.Text ="";

textBox3.Text ="";



textBox4.Text = "";

textBox5.Text = "";

textBox6.Text = "";

textBox7.Text = "";

textBox8.Text ="";

textBox9.Text ="";

textBox10.Text = "";
textBox11.Text ="";
textBox12.Text ="";
textBox13.Text ="";
textBox14.Text = "";
textBox15.Text ="";
textBox16.Text ="";
textBox17.Text ="";
textBox18.Text ="";
textBox19.Text ="";
textBox20.Text ="";
textBox21.Text ="";
textBox22.Text ="";
textBox23.Text ="";
textBox24.Text ="";
textBox25.Text ="";

textBox26.Text ="";

button2.Enabled = truc;
button3.Enabled = false;
button4.Enabled = false;
button5.Enabled = falsc;
button6.Enabled = falsc;
button7.Enabled = false;
button8.Enabled = false;
button9.Enabled = false;
button10.Enabled = false;
buttonl1.Enabled = false;
button12.Enabled = false;
button13.Enabled = false;
button14.Enabled = false;
buttonl5.Enabled = false;
button16.Enabled = false;
button17.Enabled = false;

button18.Enabled = falsc;

textBox1.Enabled = false;



textBox2.Enabled = false;
textBox3.Enabled = false;
textBox4.Enabled = false;
textBox5.Enabled = false;
textBox6.Enabled = false;
textBox7.Enabled = false;
textBox8.Enabled = false;
textBox9.Enabled = false;
textBox10.Enabled = false;
textBox11.Enabled = false;
textBox12.Enabled = false;
textBox13.Enabled = false;
textBox14.Enabled = false;
textBox15.Enabled = false;
textBox16.Enabled = falsc;
textBox17.Enabled = false;
textBox18.Enabled = false;
textBox19.Enabled = false;
textBox20.Enabled = false;
textBox21.Enabled = falsc;
textBox22.Enabled = falsc;
textBox23.Enabled = false;
textBox24.Enabled = false;
textBox25.Enabled = falsc;

textBox26.Enabled = false;

radioButtonl.Enabled = false;
radioButton2.Enabled = falsc;

radioButton3.Enabled = falsc;

counter = 0;
end_counter = 6;
radioButton1.Checked = false;
radioButton2.Checked = false;
timer1.Enabled = false;
timer2.Enabled = false;
timer3.Enabled = true;
timer4.Enabled = false;

timer5.Enabled = false;



private void serialPort]_DataReceived(object sender, SerialDataReceivedEventArgs ¢)
{
while (counter < end_counter)
{
bbyte[counter] = (byte)serialPort 1.ReadByte();

counter = counter + 1;

private void buttonl_Click(object sender, EventArgs e) //ﬂuﬂausfjn
{
if (comboBox1.Items.Count > 0)
{
if (!serialPort1 .IsOpen )
{
serialPortl .PortName = comboBox1.Text;

scrialPort1 .Open ();

tbyte[0] = 0x82;
textBox1.Text = tbyte[0]. ToString();
tbyte[1] = 0x30;
textBox2.Text = tbyte[1]. ToString();
tbyte[2] = OxEE;
textBox3.Text = tbyte[2]. ToString();
tbyte[3] = 0x00;
textBox4.Text = byte[3]. ToString();
tbyte[4] = 0x00;
textBox5.Text = tbyte[4]. ToString();
tbyte[ 5] = OxFF;

textBox6.Text = tbyte[5]. ToString();

tbyte[ 0] = 0x81;
textBox14.Text = tbyte[0]. ToString();
tbyte[1] = 0x30;
textBox15.Text = tbyte[1]. ToString();
tbyte[2] = 0x32;
textBox16.Text = tbyte[2]. ToString();
tbyte[3] = OxEE;
textBox17.Text = tbyte[3]. ToString();
tbyte[4] = 0x00;
textBox18.Text = tbyte[4]. ToString();

tbyte[5] = 0x00;



textBox19.Text = tbyte[5]. ToString();
tbyte[6] = OxFF;

textBox20.Text = tbyte[6]. ToString();

buttonl.Enabled = true;
button2.Enabled = true;
button3.Enabled = true;
button4.Enabled = true;
button5.Enabled = true;
button6.Enabled = false;
button7.Enabled = true;
button8.Enabled = true;
button9.Enabled = true;
button10.Enabled = true;
buttonl1.Enabled = true;
button12.Enabled = true;
button13.Enabled = true;
button14.Enabled = true;
button15.Enabled = true;
button16.Enabled = true;
button17.Enabled = true;

button18.Enabled = truc;

textBox1.Enabled = true;
textBox2.Enabled = truc;
textBox3.Enabled = true;
textBox4.Enabled = true;
textBox5.Enabled = true;
textBox6.Enabled = true;
textBox7.Enabled = true;
textBox8.Enabled = true;
textBox9.Enabled = true;
textBox10.Enabled = true;
textBox11.Enabled = true;
textBox12.Enabled = true;
textBox13.Enabled = true;
textBox14.Enabled = true;
textBox15.Enabled = true;
textBox16.Enabled = true;
textBox17.Enabled = true;
textBox18.Enabled = true;
textBox19.Enabled = true;

textBox20.Enabled = true;



private void button3_Click(object sender, EventArgs ¢)

{

textBox21.Enabled = true;
textBox22.Enabled = true;
textBox23.Enabled = true;
textBox24.Enabled = true;
textBox25.Enabled = true;

textBox26.Enabled = true;

radioButtonl.Enabled = true;
radioButton2.Enabled = true;

radioButton3.Enabled = true;

tbyte[0] = 0x82;
textBox1.Text = tbyte[0]. ToString();
tbyte[1] = 0x30;
textBox2.Text = tbyte[ 1].ToString();
tbyte[2] = OxEE;
textBox3.Text = tbytc[2]. ToString();
tbyte[3] = 0x02;
textBox4. Text = tbyte[3].ToString();
tbyte[4] = 0x02;
textBox5.Text = tbytc[4]. ToString();
tbyte[5] = OxFF;

textBox6.Text = tbyte[ 5]. ToString();

tbyte[0] = byte.Parse(textBox1.Text);
tbyte[1] = byte.Parse(textBox2.Text);
tbyte[2] = byte.Parse(textBox3.Text);
tbyte[3] = byte.Parse(textBox4. Text);
tbyte[4] = byte.Parse(textBox5.Text);
tbyte| 5] = byte.Parse(textBox6.Text);
timer1.Enabled = true;

serialPort1. Write(tbyte, 0, 6);

counter = 0;

buttonl.Enabled = false;

button2.Enabled = true;

/njunam



button3.Enabled = true;
button4.Enabled = true;
button5.Enabled = true;
button6.Enabled = talse;
button7.Enabled = false;
button8.Enabled = false;
button9.Enabled = true;
button10.Enabled = true;
buttonl1.Enabled = true;
button12.Enabled = true;
button13.Enabled = false;
button14.Enabled = false;
buttonl5.Enabled = false;
buttonl6.Enabled = false;
button17.Enabled = true;

button18.Enabled = false;

private void button2_Click(object sender, EventArgs c) /i ﬂnaan
{
timer1.Enabled = false;

serialPort1.Closc();

this.Closc();

——

private void timerl_Tick(object sender, EventArgs ¢) /MANIND
{

textBox7.Text = bbyte[0]. ToString();

textBox8.Text = bbyte[1]. ToString();

textBox9.Text = bbyte[2]. ToString();

textBox10.Text = bbyte[3].ToString();

textBox11.Text = bbyte[4]. ToString();

textBox12.Text = bbyte[ 5].ToString();

textBox13.Text = bbyte[ 1].ToString() + "." + bbyte[2]. ToString() + " Cel";
if (bbyte[3] == 0) radioButton1.Checked = false;

else radioButton1.Checked = true;

if (bbyte[4] == () radioButton2.Checked = false;

else radioButton2.Checked = true;

if (counter == 6) counter = 0;
button6.Enabled = true;

//data_mess += textBox13.Text + " " + bbyte[3].ToString() + " " + bbyte[4].ToString() + "

I ",
B



data_mess += groupBox7.Text +" "+ date.Text +" " +time.Text +" "+ textBox13.Text +" " +bbyte[3].ToString() + " " + bbyte[4]. ToString() +
"pn";

timerl .Enabled =false ;

private void button4_Click(object sender, EventArgs €) //ﬂmﬂgﬂ§
{
Y v dw 2
/ANUBYANITUINNIHIA
for (int 1= 0;1< 10; i++)

{bbyte[i] = 0x00; }

sdwduaainamine
textBox4.Text ="";
textBox5. Text="";
textBox7.Text ="";
textBox8.Text ="";
textBox9.Text="";
textBox10.Text ="";
textBox11.Text ="";
textBox12.Text ="";
textBox13.Text ="";
/textBox14.Text ="";
/NextBox15.Text ="";
/MextBox16.Text ="";
/MextBox17.Text ="";
textBox18.Text ="";
textBox19.Text ="";
textBox20.Text ="";
textBox21.Text ="";
textBox22.Text = "";
textBox23.Text = "";
textBox24.Text = "";
textBox25.Text ="";

textBox26.Text ="";
data_mess = ""; / auteyaiiuiin13eeny

buttonl.Enabled = true;
button2.Enabled = true;
button3.Enabled = true;
button4.Enabled = true;

button5.Enabled = true;



button6.Enabled = false;
button7.Enabled = true;

button8.Enabled = true;

button9.Enabled = true;

button10.Enabled = true;
buttonl1.Enabled = true;
button12.Enabled = true;
button13.Enabled = true;
button14.Enabled = true;
buttonl5.Enabled = true;
button16.Enabled = true;
button17.Enabled = true;

button18.Enabled = true;

radioButtonl.Checked = false;
radioButton2.Checked = false;

radioButton3.Checked = false;

private void button6_Click(object sender, EventArgs ¢) /I Mya Auto AT Save

{
timer2.Enabled = false;

timer5.Enabled = false;

button2.Enabled = true;

button3.Enabled = true; / ﬂn aq
button4.Enabled = truc; ATILG
button5.Enabled = true; Vi ﬂil Auto

button7.Enabled = true;

button8.Enabled = true;

button9.Enabled = true;

button10.Enabled = true;
button11.Enabled = true;
button12.Enabled = true;
button13.Enabled = true;
button14.Enabled = true;
button15.Enabled = true;
button16.Enabled = true;
button17.Enabled = true;

button18.Enabled = true;



saveFileDialogl.Filter = "Text File [*.txt";

if (saveFileDialogl.ShowDialog() = DialogResult.0K)

{
string path = saveFileDialogl.FileName;
StreamWriter sw = new StreamWriter(path);
/lsw.WriteLine();
/lsw.Write(date. Text);
/lsw.Write(" " + time.Text);
/lsw.Write(" " + data_mess);
sw.Write(data_mess);

sw.Close();

private void button5_Click(object sender, EventArgs ¢)
{
tbyte[0] = 0x82;
textBox1.Text = tbyte[ 0]. ToString();
tbyte[1] = 0x30;
textBox2.Text = tbyte[1].ToString();
tbyte[2] = 0XEE;
textBox3.Text = tbyte[2]. ToString();
tbyte[3] = 0x02;
textBox4.Text = tbyte[3]. ToString();
tbyte[4] = 0x02;
textBox5.Text = tbyte[4].ToString();
tbyte[5] = 0xFF;
textBox6.Text = tbyte[ 5].ToString();
data_mess ="";
tbyte[ 0] = byte.Parse(textBox 1.Text);
tbyte[ 1] = byte.Parse(textBox2.Text);
tbyte[2] = byte.Parse(textBox3.Text);
tbyte[3] = byte.Parse(textBox4.Text);
tbyte[4] = byte.Parse(textBox5.Text);
tbyte[ 5] = byte.Parse(textBox6.Text);
timer2.Enabled = true;
serialPort]. Write(tbyte, 0, 6);

counter = (;

buttonl.Enabled = false;
button2.Enabled = falsc;

button3.Enabled = false;

/mgutoyai

A

/dlguteyai

&

// Auto 28-29



button4.Enabled = falsc;
button5.Enabled = false;
button6.Enabled = true;
button7.Enabled = false;
button8.Enabled = false;
button9.Enabled = false;
button10.Enabled = false;
button11.Enabled = true;
button12.Enabled = true;
button13.Enabled = false;
button14.Enabled = false;
button15.Enabled = false;
button16.Enabled = false;
button17.Enabled = false;

button18.Enabled = false;

private void timer2_Tick(object sender, EventArgs c) /mananaTvug Auto
i 4
i

if (counter == 6) counter = 0);

textBox7.Text ="";
textBox8.Text ="";
textBox9.Text ="";
textBox10.Text ="";
textBox11.Text="";

textBox12.Text ="";

textBox13.Text ="";
textBox13.Refresh();
radioButton3.Checked = true;

for (double count = 5000000; count > 0; count--) ; /iinanaiianii

textBox7.Text = bbyte[ 0]. ToString();
textBox8.Text = bbyte[1]. ToString();
textBox9.Text = bbyte|2]. ToString();
textBox10.Text = bbyte|3]. ToString();
textBox11.Text = bbyte[4]. ToString();
textBox12.Text = bbyte[5]. ToString();

textBox13.Text = bbyte[1]. ToString() + "." + bbyte[2]. ToString() + " Cel";
if (bbyte[3] == 0) radioButton1.Checked = falsc;



clse radioButton1.Checked = true;
if (bbyte[4] == 0) radioButton2.Checked = false;

clse radioButton2.Checked = true;

button6.Enabled = true;

data_mess += groupBox7.Text +" "+ date.Text +" " +time.Text+" " +textBox13.Text+" " +bbyte[3].ToString() +" " + bbyte[4]. ToString() + "\r\n";

double 1= bbyte[l];
if (bbyte[2] ==5) {i+=0.5; }
if (i>27.5)
{
tbyte[3] = 1;
serialPort1. Write(tbyte, 0, 6);
counter = 0;
}
if(i<27.5)
{
tbyte[3] = 0;
serialPort1. Write(tbyte, 0, 6);
counter = 0;
}
Hif (1 == 28.5)
{
tbyte[3] = 2;
serialPort1. Write(tbyte, 0, 6);
counter = 0;

b

serialPort1. Write(tbyte, 0, 6);
counter = 0;
radioButton3.Checked = false;

for (double count = 5000000; count > 0; count--) ; /Miianatianiia

private void timer3_Tick(object sender, EventArgs e)
{
date.Text = DateTime.Now.ToLongDateString();

time.Text = DateTime.Now.ToLongTimeString();

private void button7_Click(object sender, EventArgs c)

!
1

tbyte[0] = 0x81;



textBox14.Text = tbyte| 0]. ToString();
tbyte[1] = 0x30;
textBox15.Text = tbyte[1]. ToString();
tbyte[2] = 0x32;
textBox16.Text = tbyte[2]. ToString();
tbyte[3] = OxEE;
textBox17.Text = tbyte[3].ToString();
tbyte[4] = 0x02;
textBox18.Text = tbyte[4]. ToString();
toyte[5] = 0x02;
textBox19.Text = tbyte[5]. ToString();
tbyte[6] = OxFF;
textBox20.Text = tbyte[ 6]. ToString();

tbyte[0] = byte.Parsc(textBox14. Text);
tbyte[1] = byte.Parse(textBox15.Text);
tbyte[2] = byte.Parse(textBox16.Text);
tbyte[3] = byte.Parsc(textBox17.Text);
tbyte[4] = byte.Parse(textBox18.Text);
tbyte[5] = byte.Parse(textBox19.Text);
tbyte[6] = byte.Parse(textBox20.Text);
timer4.Enabled = truc;

serialPort1. Write(tbyte, 0, 7);

counter = 0;

buttonl.Enabled = false;
button2.Enabled = truc;
button3.Enabled = falsc;
button4.Enabled = truc;
button5.Enabled = false;
button6.Enabled = false;
button7.Enabled = true;
button8.Enabled = true;
button9.Enabled = false;
button10.Enabled = false;
buttonl 1.Enabled = false;
button12.Enabled = false;
button13.Enabled = true;
button14.Enabled = true;
button15.Enabled = true;
buttonl6.Enabled = true;
buttonl7.Enabled = false;

buttonl8.Enabled = true;



private void timer4_Tick(object sender, EventArgs ¢)

{
textBox21.Text = bbyte[ 0]. ToString();
textBox22.Text = bbyte[ 1]. ToString();
textBox23.Text = bbyte[2]. ToString();
textBox24.Text = bbyte[3]. ToString();
textBox25.Text = bbyte[4].ToString();
textBox26.Text = bbyte[ 5]. ToString();

textBox13.Text = bbyte[ 1].ToString() + "." + bbyte[2]. ToString() + " Cel";
if (bbyte[3] == 0) radioButton1.Checked = false;

else radioButtonl.Checked = true;

if (bbyte[4] == 0) radioButton2.Checked = false;

else radioButton2.Checked = true;

if (counter == 7) counter = 0;
button6.Enabled = true;
data_mess += groupBox8.Text +" "+ date.Text+ " " +time.Text + textBox13.Text + " " +bbyte[3].ToString() + " " + bbyte[4]. ToString() + "\r\n";

timer4.Enabled = false;

private void button8_Click (object sender, EventArgs ¢)
{

tbyte[0] = 0x81;

textBox14.Text = tbyte[0].ToString();

tbyte[1] = 0x30;

textBox15.Text = tbyte[ 1]. ToString();

tbyte[2] = 0x32;

textBox16.Text = tbyte| 2]. ToString();

tbyte[3] = 0xEE;

textBox17.Text = tbyte| 3].ToString();

tbyte[4] = 0x02;

textBox18.Text = tbyte|4]. ToString();

tbyte[5] = 0x02;

textBox19.Text = tbyte[ 5]. ToString();

tbyte[6] = OxFF;

textBox20.Text = tbyte| 6]. ToString();

data_mess ="";
tbyte[0] = byte.Parse(textBox 14.Text);
tbyte[1] = byte.Parse(textBox 15.Text);



tbyte[2] = byte.Parse(textBox 16.Text);
tbyte[3] = byte.Parse(textBox17.Text);
tbytc[4] = byte.Parsc(textBox18.Text);
tbyte[5] = byte.Parse(textBox19.Text);
tbyte[ 6] = byte.Parse(textBox20.Text);
timer5.Enabled = true;
serialPort 1. Write(tbyte, 0, 7);

counter = 0;

buttonl.Enabled = false;
button2.Enabled = false;
button3.Enabled = false;
button4.Enabled = false;
button5.Enabled = false;
button6.Enabled = false;
button7.Enabled = false;
button8.Enabled = falsc;
button9.Enabled = falsc;
button10.Enabled = false;
button11.Enabled = false;
button12.Enabled = false;
button13.Enabled = false;
button14.Enabled = false;
button15.Enabled = true;
button16.Enabled = true;
button17.Enabled = false;

button18.Enabled = false;

-~

private void timer5_Tick(object sender, EventArgs e)

{

it (counter == 7) counter = 0;

textBox21.Text ="";
textBox22.Text = "";
textBox23.Text ="";
textBox24.Text = "";
textBox25.Text ="";

textBox26.Text ="";

textBox13.Text ="";
textBox13.Refresh();

radioButton3.Checked = true;



for (double count = 5000000; count > 0; count--) 5 /Munatiauini

textBox21.Text = bbytc[ 0]. ToString();
textBox22.Text = bbyte| 1].ToString();
textBox23.Text = bbyte|2].ToString();
textBox24.Text = bbyte[3].ToString();
textBox25.Text = bbyte[4].ToString();
textBox26.Text = bbyte[ 5]. ToString();

textBox13.Text = bbyte[ 1]. ToString() + "." + bbyte[2]. ToString() + " Cel";
if (bbyte[3] == 0) radioButton].Checked = false;

else radioButton1.Checked = true;

if (bbyte[4] == 0) radioButton2.Checked = false;

else radioButton2.Checked = true;

button6.Enabled = truc;

data_mess += groupBox8.Text+ " "+ date.Text +" " +{ime.Text +" " + textBox13. Text + "

double i = bbyte[1];
if (bbyte[2] == 5) {i+=10.5; }
if(1>.27.5)
{
tbyte[4] = 1;
scrialPort1. Write(tbyte, 0, 7);
counter = 0
}
if (1<27.5)
{
tbytc[4] = 0;
serialPort]. Write(tbyte, 0, 7);
counter = 0;
¥
/¥t (1==28.5)
{
tbyte[3] = 2;
serialPort]. Write(tbyte, 0, 6);
counter = ();

3

sertalPort1. Write(tbyte, 0, 7);
counter = 0;
radioButton3.Checked = false;

for (double count = 5000000; count > 0; count--) : /MianMtiantia

" + bbyte[3]. ToString() + " " + bbyte[4]. ToString() + "\r\n";



private void button9_Click(object sender, EventArgs e)
{
[*tbyte[0] = 0x82;
textBox1.Text = tbyte[ 0]. ToString();
tbyte[1] = 0x30;
textBox2.Text = tbyte[ 1]. ToString();
tbyte[2] = OXEE;
textBox3.Text = tbyte[2]. ToString();*/
tbyte[3] = 0x01;
textBox4.Text = tbyte[3]. ToString();
tbyte[4] = 0x02;
textBox5.Text = tbyte[4]. ToString();
tbyte[5] = 0xFF;
textBox6.Text = tbyte[5]. ToString();

tbyte[0] = byte.Parse(textBox1.Text);
tbyte[1] = byte.Parse(textBox2.Text);
tbyte[2] = byte.Parse(textBox3.Text);
tbyte[3] = byte.Parsc(textBox4. Text);
tbyte[4] = byte.Parsc(textBox5. Text);
tbyte[5] = byte.Parsc(textBox6.Text);
timerl.Enabled = true;

serialPort1. Write(tbyte, 0, 6);

counter = 0;

buttonl.Enabled = falsc;
button2.Enabled = true;
button3.Enabled = true;
button4.Enabled = true;
buttonS.Enabled = true;
button6.Enabled = false;
button7.Enabled = false;
button8.Enabled = false;
button9.Enabled = false;
button10.Enabled = true;
buttonl1.Enabled = true;
button12.Enabled = true;
button13.Enabled = false;
button14.Enabled = falsc;

buttonl5.Enabled = false;



button16.Enabled = falsc;
button17.Enabled = true;

button18.Enabled = false;

private void button10_Click(object sender, EventArgs e)
{
/*tbyte[0] = 0x82;
textBox1.Text = tbyte[ 0]. ToString();
tbyte[1] = 0x30;
textBox2.Text = tbyte[ 1].ToString();
tbyte[2] = 0XEE;
textBox3.Text = tbyte[ 2]. ToString();*/
tbyte[3] = 0x00;
textBox4.Text = tbyte[3]. ToString();
tbyte[4] = 0x02;
textBox5.Text = tbyte[4]. ToString();
tbyte[5] = OxFF;

textBox6.Text = tbyte[ 5]. ToString();

tbyte[0] = byte.Parsc(textBox 1. Text);
tbyte[1] = byte.Parse(textBox2. Text);
tbyte[2] = byte.Parsc(textBox3.Text);
tbyte[3] = byte.Parsc(textBox4. Text);
tbyte[4] = byte.Parse(textBox5. Text);
tbytel 5] = byte.Parse(textBox6. Text);
timer1.Enabled = truc;

scrialPort1. Write(tbyte, 0, 6);

counter = 0;

buttonl.Enabled = false;
button2.Enabled = true;
button3.Enabled = true;
button4.Enabled = true;
button5.Enabled = true;
button6.Enabled = false;
button7.Enabled = false;
button8.Enabled = false;
button9.Enabled = true;
button10.Enabled = false;
buttonl1.Enabled = true;
button12.Enabled = true;

button13.Enabled = false;



button14.Enabled = falsc;
button15.Enabled = false;
button16.Enabled = false;
button17.Enabled = true;

button18.Enabled = false;

private void buttonl1_Click(object sender, EventArgs e)
{
/*tbyte[ 0] = 0x82;
textBox1.Text = tbyte[ 0]. ToString();
tbyte[1] = 0x30;
textBox2.Text = tbyte[ 1].ToString();
tbyte[2] = OxEE;
textBox3.Text = tbyte[2]. ToString();*/
tbyte[3] = 0x02;
textBox4.Text = tbyte[3].ToString();
tbyte[4] = 0x01;
textBox5.Text = tbyte[4]. ToString();
tbyte[5] = 0xFF;
textBox6.Text = tbyte[5]. ToString();

tbyte[0] = byte.Parsc(textBox 1. Text);
tbyte[1] = byte.Parsc(textBox2. Text);
tbyte[2] = byte.Parse(textBox3.Text);
tbyte[3] = byte.Parse(textBox4. Text);
tbyte[4] = byte.Parsc(textBox5.Text);
tbyte[5] = byte.Parsc(lextBox6.Text);
timer1.Enabled = trug;

serialPort1. Write(tbyte, 0, 6);

counter = 0;

buttonl.Enabled = false;
button2.Enabled = true;
button3.Enabled = true;
button4.Enabled = true;
button5.Enabled = true;
button6.Enabled = false;
button7.Enabled = false;
button8.Enabled = false;
button9.Enabled = true;
button10.Enabled = true;

buttonl1.Enabled = false;



button12.Enabled = true;
button13.Enabled = false;
button14.Enabled = false;
button15.Enabled = false;
button16.Enabled = false;
button17.Enabled = true;

button18.Enabled = false;

private void button12_Click(object sender, EventArgs e)
{
/*tbyte[ 0] = 0x82;
textBox1.Text = tbyte[ 0]. ToString();
tbyte[1] = 0x30;
textBox2.Text = tbyte[ 1]. ToString();
tbyte[2] = 0xEE;
textBox3.Text = tbyte[2]. ToString();*/
tbyte[3] = 0x02;
textBox4.Text = tbyte[3]. ToString();
tbyte[4] = 0x00;
textBox5.Text = tbyte[4]. ToString();
tbyte[5] = OxFF;

textBox6.Text = tbyte[ 5]. ToString();

tbyte[0] = byte.Parsc(textBox1.Text);
tbyte[1] = byte.Parse(textBox2.Text);
tbyte[2] = byte.Parse(textBox3.Text);
tbyte[3] = byte.Parse(textBox4.Text);
tbyte[4] = byte.Parse(textBox5.Text);
tbyte[5] = byte.Parse(textBox6.Text);
timer1.Enabled = true;

serialPort1. Write(tbyte, 0, 6);

counter = 0;

buttonl.Enabled = false;
button2.Enabled = true;
button3.Enabled = true;
button4.Enabled = true;
button5.Enabled = true;
button6.Enabled = false;
button7.Enabled = false;
button8.Enabled = false;

button9.Enabled = true;



button10.Enabled = truc;
buttonl1.Enabled = true;
button12.Enabled = falsc;
button13.Enabled = false;
button14.Enabled = false;
buttonl5.Enabled = false;
button16.Enabled = false;
buttonl7.Enabled = true;

button18.Enabled = false;

private void button13_Click(object sender, EventArgs e)
{
/*byte[0] = 0x81;
textBox14.Text = tbyte[0]. ToString();
tbyte[1] = 0x30;
textBox15.Text = tbyte[ 1]. ToString();
tbyte[2] = 0x32;
textBox16.Text = tbyte[2].ToString();
tbyte[3] = 0xEE;
textBox17.Text = tbyte[3]. ToString();*/
tbyte[4] = 0x01;
textBox18.Text = tbyte[4]. ToString();
tbyte[5] = 0x02;
textBox19.Text = tbyte[5]. ToString();
tbyte[6] = OxFF;
textBox20.Text = tbyte[6]. ToString();

tbyte[0] = byte.Parsc(textBox 14.Text);
tbyte[ 1] = byte.Parse(textBox15.Text);
tbyte[2] = byte.Parse(textBox16.Text);
tbyte[3] = byte.Parse(textBox17.Text);
tbyte[4] = byte.Parse(textBox18.Text);
tbyte[5] = byte.Parse(textBox19.Text);
tbyte[ 6] = byte.Parse(textBox20.Text);
timer4.Enabled = true;

serialPort1. Write(tbyte, 0, 7);

counter = 0;

buttonl.Enabled = false;
button2.Enabled = truc;
button3.Enabled = false;

button4.Enabled = true;



button5.Enabled = false;
button6.Enabled = false;
button7.Enabled = true;
button8.Enabled = true;
button9.Enabled = false;
button10.Enabled = false;
button11.Enabled = false;
button12.Enabled = false;
button13.Enabled = false;
button14.Enabled = true;
button15.Enabled = true;
button16.Enabled = true;
button17.Enabled = false;

button18.Enabled = truc;

private void button14_Click(object sender, EventArgs ¢)

*byte[0] = 0x81;

textBox14.Text = tbyte[0]. ToString();
tbyte[1] = 0x30;

textBox15.Text = tbyte[1]. ToString();
tbyte[2] = 0x32;

textBox16.Text = tbyte[2]. ToString();
tbyte[3] = OXEE;

textBox17.Text = tbyte[3].ToString();*/
tbyte[4] = 0x00;

textBox18.Text = tbyte[4]. ToString();
tbyte[5] = 0x02;

textBox19.Text = tbyte| 5]. ToString();
tbyte[6] = OxFF;

textBox20.Text = tbyte[6].ToString();

tbyte[0] = byte.Parse(textBox 14.Text);
tbyte[ 1] = byte.Parse(textBox15.Text);
tbyte[2] = byte.Parse(textBox16.Text);
tbyte[3] = byte.Parse(textBox17.Text);
tbyte[4] = byte.Parse(textBox18.Text);
tbyte[ 5] = byte.Parse(textBox19.Text);
tbyte[6] = byte.Parse(textBox2(.Text);
timer4.Enabled = true;

serialPort]. Write(tbyte, 0, 7);

counter = 0;



buttonl.Enabled = falsc;
button2.Enabled = truc;
button3.Enabled = false;
button4.Enabled = true;
button5.Enabled = false;
button6.Enabled = false;
button7.Enabled = true;
button8.Enabled = true;
button9.Enabled = false;
button10.Enabled = false;
buttonl1.Enabled = false;
button12.Enabled = false;
button13.Enabled = true;
button14.Enabled = falsc;
button15.Enabled = true;
button16.Enabled = true;
button17.Enabled = false;

button18.Enabled = true;

-

private void button15_Click(object sender, EventArgs e¢)
{
/*tbyte[0] = 0x81;
textBox14.Text = tbyte[0).ToString();
tbyte[ 1] = 0x30;
textBox15.Text = tbyte| 1]. ToString();
tbyte[2] = 0x32;
textBox16.Text = tbyte|2]. ToString();
tbyte[3] = OXEE;
textBox17.Text = tbyte[3].ToString();*/
tbyte[4] = 0x02;
textBox18.Text = tbyte|4].ToString();
tbyte[ 5] = 0x01;
textBox19.Text = tbyte| 5]. ToString();
tbyte[6] = OXFF;
textBox20.Text = tbyte[6].ToString();

tbyte[ 0] = byte.Parse(textBox14.Text);
tbyte[ 1] = byte.Parse(textBox15.Text);
tbyte[2] = byte.Parsc(textBox16.Text);
tbyte[3] = byte.Parse(textBox17.Text);

tbyte[4] = byte.Parse(textBox18.Text);



tbyte[5] = byte.Parse(textBox19.Text);
tbyte[6] = byte.Parse(textBox20.Text);
timer4.Enabled = true;
serialPort1.Write(tbyte, 0, 7);

counter = 0;

buttonl.Enabled = false;
button2.Enabled = true;
button3.Enabled = false;
button4.Enabled = true;
button5.Enabled = false;
button6.Enabled = false;
button7.Enabled = true;
button8.Enabled = true;
button9.Enabled = false;
button10.Enabled = false;
buttonl1.Enabled = falsc;
button12.Enabled = falsc;
buttonl3.Enabled = true;
button14.Enabled = true;
buttonl5.Enabled = false;
button16.Enabled = truc;
button17.Enabled = falsc;

button18.Enabled = true;

private void button16_Click(object sender, EventArgs )
{
/*tbyte[0] = 0x81;
textBox 14.Text = tbyte[0]. ToString();
tbyte[ 1] = 0x30;
textBox15.Text = tbyte[ 1 ]. ToString();
tbyte[2] = 0x32;
textBox16.Text = tbyte[2]. ToString();
tbyte[3] = OXEE;
textBox17.Text = tbyte[3]. ToString();*/
tbyte[4] = 0x02;
textBox18.Text = tbyte[4].ToString();
tbyte[5] = 0x00;
textBox19.Text = tbyte[ 5]. ToString();
tbyte[6] = OxFF;

textBox20.Text = tbyte[6].ToString();



private void groupBox 14_Enter(object sender, EventArgs €)

{

private void button17_Click(object sender, EventArgs e)

{

tbyte[0] = byte.Parsc(textBox 14.Text);
tbyte[1] = byte.Parse(textBox15.Text);
tbyte[2] = byte.Parsc(textBox16.Text);
tbyte| 3] = byte.Parse(textBox17.Text);
tbyte[4] = byte.Parse(textBox18.Text);
tbyte[ 5] = byte.Parse(textBox19.Text);
tbyte[6] = byte.Parse(textBox20.Text);

timer4.Enabled = true;

serialPortl. Write(tbyte, 0, 7);

counter = 0);

buttonl.Enabled = false;
button2.Enabled = true;
button3.Enabled = false;
button4.Enabled = true;
button5.Enabled = false;
button6.Enabled = falsc;
button7.Enabled = true;
button8.Enabled = true;
button9.Enabled = false;
button10.Enabled = false;
buttonl1.Enabled = false;
button12.Enabled = false;
button13.Enabled = true;
button14.Enabled = true;
buttonl5.Enabled = true;
buttonl6.Enabled = falsc;
buttonl7.Enabled = false;

buttonl8.Enabled = true;

string t = "D:\\GiFtziKA\\Project\\Test_txrx\\";

nt 1;

string fb = "Farm l.xt";

StreamWriter sw = File. AppendText(@f + fb);

Jmuaiiel
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private void button18_Click(object sender, EventArgs e)

{

sw.WriteLinc();

sw.Write(groupBox7.Text);

" + bbyte[3]. ToString());

sw.Write(" "+ date.Text);
sw.Write(" "+ time.Text);
sw.Write(" "+ textBox13.Text);
sw.Write("

sw.Write(" " + bbyte[4].ToString());

sw.Close();

buttonl.Enabled = false;
button2.Enabled = true;
button3.Enabled = true;
button4.Enabled = true;
button5.Enabled = true;
button6.Enabled = false;
button7.Enabled = false;
button8.Enabled = false;
button9.Enabled = true;
button10.Enabled = true;
button11.Enabled = truc;
button12.Enabled = true;
button13.Enabled = false;
button14.Enabled = false;
buttonl5.Enabled = false;
button16.Enabled = false;
button17.Enabled = true;

button18.Enabled = false;

string f = "D:\GiFtziKA\\Project\\Test_txrx\\";

int i;

string tb = "Farm 2.txt"; e

StreamWriter sw = File. AppendText(@f + tb);

sw.WriteLine();

sw.Write(groupBox8.Text);

sw.Write("
sw.Write("

sw.Write("

"+ date.Text);
" + time. Text);

" + textBox13.Text);

v
/AlaWdugdazas

/mmuaies



sw.Write(" " + bbyte[4].ToString());
sw.Write(" " + bbyte[5]. ToString());

sw.Close();

buttonl.Enabled = false;
button2.Enabled = true;
button3.Enabled = false;
button4.Enabled = true;
button5.Enabled = false;
button6.Enabled = false;
button7.Enabled = true;
button8.Enabled = true;
button9.Enabled = false;
button10.Enabled = false;
buttonl1.Enabled = false;
button12.Enabled = false;
button13.Enabled = true;
button14.Enabled = true;
button15.Enabled = true;
button16.Enabled = truc;
button17.Enabled = false;

button18.Enabled = truc;

/Aladudazasa



SOURCE CODE CLIENT

Code MPLAB
fda
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IIva';am | <o ID voagfidaridain
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| Relay0 | <----- 0x01 = ON, 0x00 = OFF,0x02=Read only

| Relayl | <----- 0x01 = ON, 0x00 = OFF,0x02=Rcad only
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| Temp(t) | <------- gunpiauniingg
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| Relay0 | <——- 0x01 = ON, 0x00 = OFF
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#include <p30f4011.h> /I dsPIC30F4011 MPU Register
#include "stdio.h"

"sprintf” Function

#include "uart.h”

/* Setup Contiguration For ET-BASE dsPIC30F4011 */
_FOSC(CSW_FSCM_OFF & XT_PLL16); // Disable Clock Switching,Enable Fail-Salt Clock
/I Clock Source = Primary XT + (PLL x 16)

_FWDT(WDT_OFF); // Disable Watchdog

_FBORPOR(PBOR_OFF & PWRT_64 & MCLR_EN); // Disable Brown-Out ,Power ON = 64m$,Enable MCLR

_FGS(CODE_PROT_OFF); // Code Protect OFF

/* End Configuration For ET-BASE dsPIC30F4011 */

#define CodeStop O0xFF /I Key Code Uaﬂﬂﬂﬁ]ﬁiﬂ?ﬂ'ﬁlﬂgﬁ
//#define MY_ID 0x32 //n°1ﬁumnwmﬂﬁmammmam 2
#define MY_ID 0x31 A/AMMUARYHNIBANBIHINIEAY T’

//---= LED (Relay#0)

#define TRIS_R1y0 TRISFbits. TRISF1
#define Relay0 LATFbits. LATF1
#define TRIS_Rlyl TRISFbits. TRISF2

#define Relayl LATFbits. LATF2

// Character LCD Interface Pins

#define TRIS_DATA_PIN_4 TRISBbits. TRISB0 // Direction D4
#define TRIS_DATA_PIN_5 TRISBbits. TRISBI1 /l Direction D5
#detine TRIS_DATA_PIN_6  TRISBbits. TRISB2 // Direction D6
#define TRIS_DATA_PIN_7 TRISBbits. TRISB3 // Direction D7
#define TRIS_RS TRISBbits. TRISB4 // Direction RS
#define TRIS_E TRISBbits. TRISBS /I Direction E

#detine DATA_PIN 4
#define DATA_PIN_5
#define DATA_PIN_6
#dcfine DATA_PIN_7
#define RS_PIN

#dcfine E_PIN

LATBbits. LATBO

LATBbits. LATB1

LATBbits. LATB2

LATBbits. LATB3

LATBbits. LATB4

LATBbits. LATBS

// RBO=D4 LCD

//RB1=D5LCD

// RB2=D6 LCD

// RB3 =D7 LCD

//RB4=RS LCD

//RB5=E LCD

// Used



/* Display ON/OFF Control */
#define DON 0xOF
#define DOFF 0x0B
#define CURSOR_ON OxOF
#define CURSOR_OFF 0x0D
#define BLINK_ON 0xOF

#define BLINK_OFF 0x0E

/* Cursor or Display Shift */

#define SHIFT_CUR_LEFT  0x13
#define SHIFT_CUR_RIGHT  0x17
#define SHIFT_DISP_LEFT 0x1B

#define SHIFT_DISP_RIGHT 0x1F

/* Function Prototypes */

void Initial_4bitLCD(void);

void SetCGRamAddr(unsigned char);
void SetDDRamAddr(unsigned char);
void WriteCmdLCD(unsigned char);
void WriteDataL CD(unsigned char);
void PutsLCD(unsigned char*);

void Delay_tW_LCD(void);

void Busy_LCD(void);

void Delay(unsigned long int);

/l---- For DS1820

/Hdefine TRIS_DS1820  TRISEbits. TRISEQ
/f#define DOUT_DS1820  LATEbits. LATEQ

/H#define DIN_DS1820  PORTEbits. RE(

#detine TRIS_DS1820  TRISFbits. TRISF0
#define DOUT_DS1820  LATFbits. LATF(

#detine DIN_DS1820  PORTFbits.RF(

unsigned char tempresbit(void);

void tempwrbytc(unsigned char dat);

// Display on

// Display off

// Cursor on

/I Cursor off

// Cursor Blink

// Cursor No Blink

// Direction EO

/I OUT

/I IN

// Direction EQ

/I OUT

/' IN

// Cursor shifts to the left
/I Cursor shifls to the right
// Display shifts to the left

// Display shifts to the right

// Initial LCD Interface

/I Set Cursor Address
// Write Command

// Write Data

// Print Message

// Enable Pulse Delay
// Wait LCD Busy

// Delay Time Function



char temprdbyte(void);

char rdtemp(void);

void Forward(void);

void Backward(void);

char buf_Tempc[20]={"0",\0",\0",\0",\0' /1 Set butter for display Temp
SNONOLNONO' N0
NONOUNOLNO'NO'

OO0

Jfrmrmmmmmeneeemma o aen :Global variables
unsigned char Buf[80]; /I Received Command/data is stored in array Buf
unsigned char BBuf[20];

unsigned char data_tmp[80];
unsigned char ch;
unsigned char ¢_buf=0;

unsigned char addr back;  //14iffu My redandy

4 UIRX ISR
// UARTI Receiver Interrupt Service Routine

void _ISR _UIRXInterrupt(void)

{

_UIRXIF =0; // Clear interrupt tflag RX

/I Read the receive bufter till atleast one or more character can be read
while (DataRdyUART1()) {

ch =ReadUARTI1(); // Read buffer rx

//putcUART1(ch); // print character rx

Butlc_buf++] =ch; // wirte to buf

}

/1 ‘UITX ISR

// UART]I Transmitter Interrupt Service Routine



void _ISR _UITXInterrupt(void)

{

_UITXIF = 0; // Clear interrupt flag TX

/1 :Delay MS
// Delay 1 ms (XT w/PLL 4x)

void Delay_MS(unsigned int ms)

{

unsigned int 1;

for (; ms>0; ms--)
for (i=0; 1<728; i++)

Nop(); // delay 1 mch cycle

1/ :Uartl_Init
// Initialize UART1

void Uart]_Init(void)

{

unsigned int UIMODEvalue, U1STAvalue, BaudRate;

CloseUARTI1();

// Contig Interrupt UART1

ConfigIntUARTI(UART_RX_INT_EN &
UART_RX_INT PR6 &
UART_TX_INT EN &

UART_TX_INT_PR2);

UIMODEvalue = UART_EN &
UART_IDLE_CON &
/UART_RX_TX &

/UART_ALTRX_ALTTX &

UART_DIS_WAKE &

/I Close UART1

/I Receive mterrupt enabled
// Priority RX interrupt 6
// transmit interrupt enabled

/1 Priority TX interrupt 2

// Module enable
/I Work in IDLE mode
// Communication through the normal pins

/I Communication through ALT pins

// Disable Wake-up on START bit Detect during SLEEP Mode bit



UART_DIS_LOOPBACK & /I Loop back disabled

UART_DIS_ABAUD & // Input to Capture module from ICx pin
UART_NO_PAR_8BIT & // no parity 8 bit
UART_ISTOPBIT; /1 1 stop bit

Ul1STAvalue = UART_INT_TX_BUF_EMPTY & // Interrupt on TXBUF becoming empty

UART_TX_PIN_NORMAL & // UART TX pin operates normally
UART_INT_RX_CHAR & // Interrupt on every char received
UART_ADR_DETECT_DIS & /I address detect disable
UART_RX_OVERRUN_CLEAR; // Rx bufter Over run status bit clear
BaudRate = 191; // BaudRate 9600 pbs
// Open UART1

OpenUART1(UIMODEvalue, U1STAvalue, BaudRate);

/ :Uartl PrintStr

// print string to uart1l
void Uart]_PrintStr(unsigned char *str_uart)
{

putsUARTI ((unsigned int *)str_uart);

while (BusyUARTI()); /I wait for transmission to complcte

void Initial_4bitLCD(void)

{
TRIS_DATA_PIN_4=0;

Output
TRIS_DATA_PIN_5=0;
TRIS_DATA_PIN_6=0;
TRIS_DATA_PIN_7=0;
TRIS_RS =0;

TRIS_E = 0;

RS_PIN =0; // Instruction Select

E_PIN=0; /I Disable Strobe

/I Set Port Direction =



Delay(50000);

WriteCmdLCD(0x33);
WriteCmdLCD(0x32);

WriteCmdLCD(0x28);

WriteCmdLCD(0x0C);
WriteCmdLCD(0x06);

WriteCmdLCD(0x01);

void SetCGRamAddr(unsigned char address)

{
RS_PIN =0;
DATA_PIN_7 =0;
DATA PIN 6 =1;
DATA_PIN_5 = ((address & 0x20)>>5);
DATA_PIN_4 = ((address & 0x10)>>4);
EPIN=1;
Delay_tW_LCD();
E_PIN=0;

Busy_LCD();

RS_PIN = 0;
DATA_PIN_7 = ((address & 0x08)>>3);
DATA_PIN_6 = ((address & 0x04)>>2);
DATA_PIN_S = ((address & 0x02)>>1);
DATA_PIN_4 = ((address & 0x01)>>0);
EPIN=1;

Delay_tW_LCDO();

E_PIN=0;

Busy_LCD();

void SetDDRamAddr(unsigned char address)

// Power-ON Delay (minimum of 15ms)

// Initial 4 Bit Interface Format

// Function Set (DL=0 4-Bit,N=1 2 Line,F=0 5X7)

// Display on/otf Control (Entry Display,Cursor off,Cursor not Blink)

// Entry Mode Set (I/D=1 Increment,S=0 Cursor Shift)

/I Clear Display (Clear Display,Set DD RAM Address=0)

// Select Instruction
// DB7 Must be 0 For Setting CGRam ADDR

// DB6 Must be 1 For Setting CGRam ADDR

// Strobe High Nibble

// Enable Pulse Delay

// Select Instruction

/I Strobe Low Nibble

/' Enable Pulse Delay



RS_PIN =0;

DATA_PIN_7=1;

DATA_PIN_6 = ((address & 0x40)>>6);
DATA_PIN_5 = ((address & 0x20)>>5);
DATA_PIN_4 = ((address & 0x10)>>4);
E_PIN=1;

Delay_tW_LCD();

E_PIN=0;

Busy_LCD();

RS_PIN=0;
DATA_PIN_7 = ((address & 0x08)>>3);
DATA_PIN_6 = ((address & 0x04)>>2);
DATA_PIN_5 = ((address & 0x02)>>1);
DATA_PIN_4 = ((address & 0x01)>>0);
E PIN=1;

Delay_tW_LCD();

E_PIN =0;

Busy_LCD();

void WriteCmdLCD(unsigned char cmd)
{
RS_PIN =0;
DATA_PIN_7 = (cmd & 0x80)>>7);
DATA_PIN_6 = ((cmd & 0x40)>>6);
DATA_PIN_S = ((cmd & 0x20)>>5);
DATA_PIN_4 = ((cmd & 0x10)>>4);
EPIN=1;
Delay_tW_LCD();
E_PIN=0;

Busy_LCD();

RS_PIN=0;

DATA_PIN_7 = ((cmd & 0x08)>>3);
DATA_PIN_6 = ((cmd & 0x04)>>2);
DATA_PIN_5 = ((cmd & 0x02)>>1);

DATA_PIN_4=(cmd & 0x01);

// Select Instruction

// DB7 Must be 1 For Setting DDRam ADDR

// Strobe High Nibble

// Enable Pulse Delay

/I Select Instruction

/I Strobe Low Nibble

// Enable Pulse Dclay

/I Sclect Instruction

// Strobe High Nibble

// Enable Pulse Delay

/I Select Instruction



E PIN=1, // Strobe Low Nibble
Delay_tW_LCD(); // Enable Pulse Delay
E_PIN=0;

Busy_LCD();

Delay(50000); //'1.64mS Delay

void WriteDataLCD(unsigned char data)
{
RS_PIN=1; // Select Data
DATA_PIN_7 =((data & 0x80)>>7);
DATA_PIN_6 = ((data & 0x40)>>6);
DATA_PIN_5 = ((data & 0x20)>>5);

DATA_PIN_4 = ((data & 0x10)>>4);

E PIN=1; // Strobe High Nibble
Delay_tW_LCD(); // 'Enable Pulse Delay
E PIN=0;

Busy_LCD();

RS_PIN=1; /I Select Data
DATA_PIN_7 = ((data & 0x08)>>3);
DATA_PIN_6 = ((data & 0x04)>>2);
DATA_PIN_5 =((data & 0x02)>>1);

DATA_PIN_4 = (data & 0x01);

E_PIN=1; I/ Strobe Low Nibble
Delay_tW_LCD(); // Enable Pulse Delay
E_PIN=0;

Busy_LCD();

Rl

void PutsLCD(unsigned char* bufter)

{
while(*butter !="\() /I Loop Until End of Message
{
WriteDataLCD(*butter); /I Write Character to LCD
buffer++;
}



void Delay_tW_LCD(void) // Enable Pulse Delay
{

int i;

for(i=0;i<18;i++);

}

void Busy_LCD(void) // 40uS Delay
{
unsigned int i;

for(i=0;1<1800;i++);

JrEE Rk oo ook
/* Delay Time Function */

/* 1-4294967296  */

/******** ***************/

void Delay(unsigned long int count1)
{

while(countl > 0) {count1--;} // Loop Decrease Counter
)

//***Funclion fOr DS]SZO ok skeok ok skok ok ok ok sk ok ok skok sk ok sk skok sfeoleok sk ook sk sk skok

unsigned char tempresbit()

{
int 1,j;

TRIS_DS1820 = 0; // set output
DOUT_DS1820 = 0; // Send LOW
for(j=1764:7>0;j--) //Delay 600 uS

Nop();
DOUT_DS1820=1; /* end reset pulse */
TRIS_DS1820 = 1; #/ P INPUT

for(=1763>0--)
Nop(); /I Delay 60 uS
if(DIN_DS1820)

return 0;



for(=17645>0;j--)
Nop();

return 1;

void tempwrbyte(unsigned char dat)

{

unsigned char 1,j;

for(i=0;1<8;i++)

{
TRIS_DS1820 = 0;
DOUT_DS1820 = 0;
for(j=0;j<44j++)

Nop();

if(dat & 0x01)
DOUT_DS1820=1;
clse

DOUT_DS1820=0;

for(=1763>0;j--)
Nop();
DOUT_DS1820=1;

dat >>=1;

for(j=0;<30;++)

Nop();

-~

char temprdbyte()
{

unsigned char dat,1,);

for(i=0;1<8;i++)
!

3

dat >>=1;

//Delay 600 uS

// set OUTPUT

// Delay 15 uS

// Delay 60 uS

// Delay 10 uS



TRIS_DS1820 = 0;

DOUT _DS1820 = 0;

for(=0;<44:++)
Nop();

// Delay 15 uS
DOUT_DS1820=1;

TRIS_DS1820=1;
if(DIN_DS1820)
dat |= 0x80; // input = 1
else
dat &= 0x7F; // mput = 0
for(=176>0;--)
Nop(); // Delay 60 uS
}

retumn dat;

char rdtemp()
{
char dat;

nt j;

if{tempresbit())
{

tempwrbyte(0xCC); //Skip rom

tempwrbyte(0x44); //Temp Convert
for(=1470>0;--)
Nop(); // Delay 500 uS
tempresbit();

tempwrbyte(0xCC);

tempwrbyte(0xBE);

dat = temprdbyte();

return dat;

return 0;



void Forward()
{
unsigned char rx_data[5];

unsigned char rx_dat, i;

< ¥ 1 e & A Ny
"Ny MY Uﬂiﬂ')ﬁ\]ﬂ'lﬁ\lll'l!ﬂﬂ!ﬂ]l’] an

addr_back = Buf[1];

if(Buf[3]==0xEE)
data_tmp[0]=0x82;
clse data_tmp[0]=0x81;

data_tmp[1]= MY _ID;

Jamuaifuniadage

ch=0;

c_buf=0;

while(BusyUART1());
WriteUARTI(*+);

while(BusyUART1());
WriteUART1("+);

while(BusyUART1());

WritcUARTI1(*+);

rx_dat="+';
° o
/- safma iy ok’

while(ch!=0x4B);
c_but=0;
while(ch!=0x0D);
ch=0;

c_but=0;

Delay(10000);

/aamauyasuaives DL

fgndaa
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while(BusyUART1());
WriteUARTI1('A);
while(BusyUARTI());
WriteUART1('T");
while(BusyUART1());
WriteUART1(D');
while(BusyUART1());
WriteUARTI('L));
while(BusyUART1());
WriteUART1(But]2]);
while(BusyUARTI1());

WriteUART1(0x0D);

rx_dat="+";
o o
/- 38R UL "ok’
while(ch!=0x4B);
ch=0;
¢_buf=0;
while(ch!=0x0D);
ch=0;

c_buf=0;

/lansivau
while(BusyUART1());
WritcUARTI1('A");
while(BusyUARTI());
WritetUARTI('T");
while(BusyUART1());
WriteUART1('C");
while(BusyUART1());
WritetUART1('N");
while(BusyUART1());

WritetUART1(0x0D);

o =
/- semmauiu ok’

while(ch!=0x4B);

/MY vedadivzdase i

// Enter

/I Enter



c_buf=0;
while(ch!=0x0D);
ch=0;

c_buf=0;

Delay(100000);  /maadnazifialif Xbee set A0

et suteyadifimAeazdade
=2;
while(Buf[i]!=0xFF)
{
data_tmp[i]=Buf[i+1];
it

data_tmp[i]=0xFF; //1asfiasanaio

irdaveyase l14:

1=0;
sidatamn
while(data_tmp[i]!'=0xFF)
{
while(BusyUARTI1());
WritcUART1(data_tmpli]);

i+
}
while(BusyUART1());

WriteUART(data_tmpli]); /a3daaran1o 0xFF aen il

void Backward()
{
unsigned char rx_dat;

mnt 1,3;

data_tmp[0]=0x82; //5WAdINAY

A A

= = | ' da d, A o
//ﬂi’JﬂﬂE)il'J'l!‘]JUﬂ'J'ﬂgﬂa'I’L!ﬂ_ﬂl'ﬁ.ﬂlﬂﬁE’Jnﬂﬁ\lﬁlﬁmﬂi'llmiﬂ111

w



if(Buf[2]==0xEE)
¥ v
{/milumgaiin dniuseimsasnaeuniindenisddmdedals

/mazins lamaamgil

j = rdtemp();

if(j&0x01)
{

1=5;

i>>=1

}

else

{
1=0;
j>=1;

1

data_tmp[1]=(unsigned char) j; //thwwgﬁs'i'miﬁ'mmﬁﬁtm
data_tmp[2] =(unsigned char) i; //fimﬁﬁnuqmugﬁ
/ldata_tmp[11=0xAA; //A1anvnianninansdiion

//data_tmp[2] =0xBB; /AMmAtivugamnl

/A5 1IMS 813 oA G3 NG
mdnniG ndainia

1=0;

while(Buili]!= 0xEE)

{i++5}

ASNMIB N oA g
if(Butli+1]==0x01) /e On3nadantiniia
{Relay0=1;}
else if (Bufli+1]==0x00) /11 OFF 3radeiinita

{ Relay0 = 0;}

senaauzaueandindu’ll

Jo oA &

data_tmp[3]= Relay0; mivuaadsiadminiiaaandy



[Rndiiiaes
i(Bul[i+2}==0x01)
// Relayl = 1;
{ Relayl =1;}
else if (Buf]i+2]==0x00)
/l Relayl = 0;

{ Relay1 = 0;

semamuzaueadinay i

data_tmpl4]= Relayl;

data_tmp[5]= OXFF; //autayn

Jmmuadunadandy Taon/asuaives DL

c_buf=0;
while(BusyUART1());
WriteUART1('+);
while(BusyUARTI());
WriteUARTI('+);
while(BusyUART1());

WritctUARTI1('+);

rx_dat="+;

° [=f
/- somma Ul u 'ok'

while(ch!=0x4B);
ch=0;

c_buf=0;
while(ch!=0x0D);
ch=0;

c_buf=0;

Delay(10000);

yaamdafsuaives DL

while(BusyUART1());

/d10nndaandea

/i # OFF 31ad@ianaaa

/8WAUB3 Relay Afid0q



WritctUARTI1('A");
while(BusyUART1());
WriteUART1('T);
while(BusyUART1());
WriteUART1('D");
while(BusyUART1());
WritetUARTI('LY;
while(BusyUART1());
WritetUART1(addr_back);
while(BusyUARTI1());

WriteUART1(0x0D);

rx_dat="+";

/- sofna I ok’

while(ch!=0x4B);
ch=0;
¢_buf=0;

while(ch!=0x0D);

ch=0;
¢_buf=0;
/Mlamsiigu
while(BusyUART1());
WritcUARTI1(A");
while(BusyUART1());
WritetUART1('T");
while(BusyUART1());
WritetUARTI1('C");
while(BusyUART1());
WriteUART1(N);
while(BusyUART1());
WriteUART1(0x0D);
rx_dat="+";
1=0;

s

° o
/- sMna WU ok’

/M MY vesrrfiszdanan

// Enter

// Enter



while(ch!=0x4B);

c_buf=0;

while(ch!=0x0D);

c_but=0;

Delay(100000);

/ravayanduse h

/myadnagiite1i Xbee set A104

1=0;
while(data_tmpl[1i]!=0xFF)
f

1

while(BusyUARTI());

WriteUART1(data_tmp[i]);

i
while(BusyUART1());
WritcUART1(data_tmp[i]);
Delay(100000);
} else

{
yifonh) doya'ly
for(i=0;i<20;i++)

BButli]=Bufli];

Jdsdganiie 0xFF aen 1

/mlavusves DL Alumsaanau Tl ddadedidanaeunsn

Jmmuadumndanay Tnonldouaives DL

ch=0;

c_buf=0;

while(BusyUARTI1());
WriteUART1('+);

while(BusyUART1());
WritecUARTI1("+);

while(BusyUART1());

WriteUART1('+);



/I rx_dat="t";

/- safouiiu ok’

while(ch!=0x4B);
ch=0;

c_buf=0;
while(ch!=0x0D);
ch=0;

c_but=0;

Delay(10000);

nissdanlaoudved DL
while(BusyUART1());
WriteUART1('A");
while(BusyUART1());
WritetUARTI('T");
while(BusyUART1());
WriteUART1(D";
while(BusyUART1());
WritcUART1('L");
while(BusyUARTI1());
WritcUART1(addr_back);
while(BusyUART1());

WritetUART1(0x0D);

rx_dat="t";

/- s ilu ok’

while(ch!=0x4B);
ch=0;
c_buf=0;
while(ch!=0x0D);
ch=0;

c_bul=0;

/Nlamsitou

/M MY vadanazdanay

// Enter



while(BusyUART1());
WritcUARTI('A");
while(BusyUARTI());
WriteUARTI('T);
while(BusyUARTI());
WritetUARTI('C");
while(BusyUART1());
WriteUART1(N');
while(BusyUART1());

WritetUART1(0x0D);

rx_dat="t";
1=0;

s g
/- samna iy ok’

while(ch!=0x4B);

c_buf=0;
while(ch!=0x0D);
ch=0;

>

¢_buf=0;

Delay(100000);

v TN Mg e A ' AV A A ons
ssnavse Wiy hilvdfignenigumginieiind

.
/erh] Yoyanduiu
for(i=0;1<20;i++)

But]i]=BBut[i];

=1;

while(BusyUARTI());

WriteUART1(data_tmp| 0]);

while(But]1]!'=0xFF)
{
while(BusyUARTI1());

WritcUART1(Buf[1]):

// Enter

Imyadnngie W Xbee sct A8

/AT ATHA 0x82 Bon'l1)



i+

}
while(BusyUARTI());
WritcUART1(Buf[i]); iasiagaiio oxFF eenlal
}
}
/1
[fmmmmm e e :Main Program;-----=---===-snnmureee
J
int main(void)
{
int i,j;

Initial_4bitLCD();

Uartl_Init();

simue Sadmiinialfveanesn FO,F1
TRIS_RIy0 = 0;

Relay0 = 0;

TRIS_Rlyl = 0;

Relayl = 0;

SetDDRamAddr(0x00);

PutsLCD((unsigned char *)" PROGRAM TEST "):
SetDDRamAddr(0x40);

PutsLCD((unsigned char *)" DS1820 TEMP ");

Delay(2000000);

Lo A

//'Initial LCD 4 Bit Interface

// Initialize the UART1 9600 bps

// Set direction control RFO Output
// Clear RFO Aimrualisias adagluaniiz OFF nou
/I Set direction control RF1 Output

// Clear RFO imiunlidid3 mdog luan1iz OFF nowu

_LATF1 =1; /amiuaanzGuduliSmidrho S on nou

_LATF2=1; /mmuaanmzduduli Taddrii dhu on nay

%
while(BusyUART1());

WriteUARTI1('C");
while(BusyUART1());

WritcUARTI('D');



*/

for(;;) {
Jj = rdtemp();
if(j&0x01)
{
=
j>>=1;
¥
clse
{
1=0;
i>>=1
}
/ABIVI TR

// sprinti{bul’_Tempe,"Temp = +%d.%d %cC " 3,00k 1Py

/I SetDDRamAddr(0x40);

/D351iRe)

sprintf{buf_Tempc, "T=+%d.%d%cC".j,i,0xDF);

SetDDRamAddr(0x00);

PutsLCD((unsigned char *)but_Tempc);

Delay(20000);

Ao & Ay b
//NﬂWNHiiﬂlﬁ)yﬂ!‘U]lﬂ

if (ch == CodeStop) {

ch=0; /avarganeisoly

Y v 9 A o

c but=0; /Aaliis udusuteyaniadidaling

/it My fridatfeyain e danduldgndaa

Iladdr_back = 0x30; //imuamisuiumaduihunisady T gannives o



addr_back = Bul[1]; /82figud fe 0x30, saiinilie 0x31 ad1au

u

imhmsasnaeuiilumsairenisdindy (0x81 = d9de (Forward), 0x82 = 90T (Backward))

Delay(80000);

/* But]0]=0x81;
Buf1]=0x30;
But[2]=0x32;
But[3]=0xEE;
But[4]=0x00;
But]5]=0x00;

Buf]6]=0xFF;

sprintf(but_Tempc,"SetDATA ");

SctDDRamAddr(0x00);

PutsLCD((unsigned char *)buf_Tempc);
*/
switch (Bul[0])
{
case 0x81 : Forward();
break;
case 0x82 : Backward();
break;
default : break;
¥
/%
sprintf(buf_Tempc," Send OK ");

SetDDRamAddr(0x00);

PutsLCD((unsigned char *)but’_Tempc);

2/

-

return 0;

iy
:
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XBee™/XBee-PRO™ OEM RF Module - 802.15.4 - Product Manual v1.x8x [2006.07.12]

1. XBee/XBee-PRO OEM RF Modules

XBee and XBee-PRO RF Modules were engineered to meet

IEEE 802.15.4 standards and support the unique needs of
low-cost, low-power wireless sensor networks. The mod-
ules require minimal power and provide reliable delivery of

data between devices.

The modules operate within the ISM 2.4 GHz frequency

band and are pin-for-pin compatible with each other.

1.1. Key Features

High Performance, Low Cost

Low Power

XBee
e Indoor/Urban: up to 100" (30 m)
e Qutdoor line-of-sight: up to 300’ (100 m)
e Transmit Power: 1 mW (0 dBm)
e Receiver Sensitivity: -92 dBm

XBee-PRO
e Indoor/Urban: up to 300’ (100 m)
e Outdoor line-of-sight: up to 1 mile (1500 m)
e Transmit Power: 100 mW (20 dBm) EIRP
» Receiver Sensitivity: -100 dBm

RF Data Rate: 250,000 bps

Advanced Networking & Security
Retries and Acknowledgements
DSSS (Direct Sequence Spread Spectrum)

Each direct sequence channels has over
65,000 unique network addresses available

Point-to-point, point-to-multipoint
and peer-to-peer topologies supported

Coordinator/End Device operations supported

128-bit Encryption (downloadable firmware
version coming soon)

Transparent and API operation

1.1.1. Worldwide Acceptance

XBee
e TX Current: 45 mA (@3.3 V)
e RX Current: 50 mA (@3.3 V)
e Power-down Current: < 10 pA
XBee-PRO
e TX Current: 215 mA (@3.3 V)
e RX Current: 55 mA (@3.3 V)
e Power-down Current: < 10 pA

Easy-to-use

No configuration necessary for out-of box
RF communications

Free X-CTU Software
(Testing and configuration software)

Small form factor

Network compatible with other
802.15.4 devices

AT and API Command Modes for
configuring module parameters

Free & Unlimited Technical Support

FCC Approval (USA) Refer to Appendix A [p47] for FCC Requirements.
Systems that contain XBee/XBee-PRO RF Modules inherit MaxStream Certifications.

ISM (Industrial, Scientific & Medical) 2.4 GHz frequency band
Manufactured under ISO 9001:2000 registered standards

XBee/XBee-PRO RF Modules are optimized for use in US, Canada, Australia, Israel

FCS
Ce

and Europe (contact MaxStream for complete list of agency approvals).

o oy

& 20 : inc.; Lo enitial & Proprictary -

A dinlito P pontrind i
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XBee™/ XBee-PRO™ OEM RF Module - 802.15.4 - Product Manual v1.x8x [2006.07.12]

1.2. Specifications

Table 1-01. Specifications of the XBee/XBee-PRO OEM RF Modules

Specification - , E XBee

Performance

Range: Indoor/Urban .

(w/ 1.9 dB Whip or 2.1 dB Dipole antenna) up o 100 ft. (30m) up o 300 (100m)

Range: Outdoor RF line-of-sight .

(w/ 1.9 dB Whip or 2.1 dB Dipole antenna), UP t0 300 ft. (100m) up to 1 mile (1500m)

Transmit Power Output 60 mW (18 dBm) conducted,
(software selectable) ImW (0 dBm) 100 mW (20 dBm) EIRP*

RF Data Rate 250,000 bps 250,000 bps

Interface Data Rate 1200 - 115200 bps 1200 - 115200 bps

(software selectable) (non-standard baud rates also supported) (non-standard baud rates also supported)
Receiver Sensitivity -92 dBm (1% packet error rate) -100 dBm (1% packet error rate)
Power Requirements

Supply Voltage 28-34V 28-34V

If PL=0 (10dBm): 137mA(@3.3V), 139mA(@3.0V)
PL=1(12dBm): 155mA (@3.3V), 153mA(@3.0V)
Transmit Current (typical) 45mA (@ 3.3 V) PL=2 (14dBm): 170mA (@3.3V), 171mA(@3.0V)
PL=3 (16dBm): 188mA (@3.3V), 195mA(@3.0V)
PL=4 (18dBm): 215mA (@3.3V), 227mA(@3.0V)

Idle / Receive Current (typical) 50mA (@ 3.3 V) 55mA (@ 3.3 V)

Power-down Current (@ 3.0 V) <10 pA <10 pA

General

Operating Frequency ISM 2.4 GHz ISM 2.4 GHz

Dimensions 0.960" x 1.087" (2.438cm x 2.761cm) 0.960" x 1.297" (2.438cm x 3.294cm)

(M)Bér‘étiﬁg ‘Tembé»ratﬁre ‘ s . —40to 85° C (industrial) )8 -40 to 85° C (industrial) J » .
Antenna Options Integrated Whip, Chip or U.FL Connector Integrated Whip, Chip or U.FL Connector
Networking & Security

Supported Network Topologies Point-to-Point, Point-to-Multipoint, Peer-to-Peer Point-to-Point, Point-to-Multipoint, Peer-to-Peer
g‘;?\:g;:iglzs; r;j; 16 Direct Sequence Channels 12 Direct Sequence Channels

Addressing Options PAN ID, Channel and Source/Destination Addresses : PAN ID, Channel and Source/Destination Addresses
Agency Approvals

United States (FCC Part 15.247) OUR-XBEE OUR-XBEEPRO

Industry Canada (I>C>) » 4214A-XBEE 4214A-XBEEPRO

Europe (CE) ETSI ETSI (Max. 10 dBm transmit power output)*

* When operating in Europe: XBee-PRO RF Modules must be configured to operate at a maximum transmit power output level
of 10 dBm. The power output level is set using the PL command. The PL parameter must equal “0” (10 dBm).

Additionally, European regulations stipulate an EIRP power maximum of 12.86 dBm (19 mW) for the XBee-PRO and 12.11 dBm
for the XBee when integrating high-gain antennas.

Regarding Antenna Options: The ranges specified are typical when using the integrated Whip (1.5 dBi) and Dipole (2.1

dBi) antennas. The Chip antenna option provides advantages in its form factor; however, it typically yields shorter range
than the Whip and Dipole antenna options (especially outdoors). For more information, refer to the “XBee Antenna” appli-
cation note located on MaxStream’s web site (http://www.maxstream.net/support/knowledgebase /article.php?kb=15 3).

PR A 4, 1ol o YivioeiJblnplols Ve b bhple/ VLN U 0 i 2 7 i o (bR
@ 2006 MaxStream, Inc., Confidential & Propriciary - All Richis Reserved ]



dsPIC30F4011/4012

Pin Diagrams

40-Pin PDIP
o
MCLR ] 1 = 401 AVDD
EMUD3/ANO/VREF+/CN2/RBO O 2 390 Avss
EMUC3/AN1/VREE-/CN3/RB1 ] 3 380 PWM1L/REO
AN2/SS1/CN4/RB2 [ 4 370 PWM1H/RE1
ANB3/INDX/CN5/RB3 O 5 36 0 PWM2L/RE2
AN4/QEA/IC7/CN6/RB4 [ 6 o 350 PWM2H/RE3
ANS5/QEB/IC8/CN7/RB5 O 7 ) 340 PWM3L/RE4
AN6/OCFA/RB6 [ 8 ) 330 PWM3H/RE5
AN7/RB7 9 o 320 Vop
AN8/RB8 [ 10 (5] 310 Vss
Voo O 11 =] 300 C1RX/RFO
Vss [ 12 U 290 C1TX/RF1
OSC1/CLKI O 13 o 28 0 U2RX/CN17/RF4
OSC2/CLKO/RC15 O 14 = 27 0 U2TX/CN18/RF5
EMUD1/SOSCIT2CK/U1ATX/CN1/RC13 O 15 = 26 01 PGC/EMUC/U1RX/SDI1/SDA/RF2
EMUC1/SOSCO/T1CK/U1ARX/CNO/RC14 O 16 250 PGD/EMUD/U1TX/SDO1/SCL/RF3
FLTA/INTO/RES [ 17 240 SCK1/RF6
EMUD2/OC2/IC2/INT2/RD1 [] 18 230 EMUC2/0C1/IC1/INT1/RDO
OC4/RD3 [ 19 220 OC3/RD2
Vss [ 20 21 Vop
44-Pin TQFP

44 111 PGD/EMUD/U1TX/SDO1/SCL/RF3
35 [T EMUC1/SOSCO/T1CK/UTARX/CNO/RC 14

o -—
o )
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= Q
= [
Z =
= N
(&) O o
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(3) O =
P00« o=
Qo OQz
= o e S
R A o le_(
0200 w3350
QWOoO>>OoWl=
% ONT OD® I~ OO
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PGC/EMUC/U1RX/SDI1/SDA/RF2 I 1 33 NC
U2TX/CN18/RF5 Ir] 2 32 EMUD1/SOSCI/T2CK/U1ATX/CN1/RC13
U2RX/CN17/RF4 I 3 3113 OSC2/CLKO/RC15
C1TX/RF1 I 4 30HT3 OSC1/CLKI
C1RX/RF0 I 5 29[11 Vss
vss 6 dsPIC30F4011 28113 VoD
Vob 14 7 2713 AN8/RB8
PWM3H/RE5 —Tr{ g 26/ AN7/RB7
PWM3L/RE4 T g 25[TT1 AN6/OCFA/RB6
PWM2H/RE3 1] 19 24111 AN5/QEB/IC8/CN7/RB5
PWM2L/RE2 11 23113 AN4/QEA/IC7/ICN6/RB4
NOFTHOMNOO”EO—N
SRR
QO Q9 0 Al © «— N ™
w o
“fkrgipEdes
TIYYYSIsI B
== zZzZ
s § LYY
£z e m|c7> 2
x &P =z
2295
Sz<z
Zenn T
88
==
S

i

© 2008 Microchip Technology Inc. DS70135F-page 5



dsPIC30F4011/4012

Table 1-1 provides a brief description of the device I/O
pinout and the functions that are multiplexed to a port
pin. Multiple functions may exist on one port pin. When
multiplexing occurs, the peripheral module’s functional
requirements may force an override of the data
direction of the port pin.

TABLE 1-1: dsPIC30F4011 1/0 PIN DESCRIPTIONS
= Pin Buffer e
Pin Name Type Type Description
ANO-AN8 | Analog | Analog input channels. ANO and AN1 are also used for device programming
data and clock inputs, respectively.
AVDD P P Positive supply for analog module. This pin must be connected at all times.
AVss P P Ground reference for analog module.
CLKI | ST/CMOS | External clock source input. Always associated with OSC1 pin function.
CLKO O — Oscillator crystal output. Connects to crystal or resonator in Crystal
Oscillator mode. Optionally functions as CLKO in RC and EC modes.
Always associated with OSC2 pin function.
CNO-CN7 | ST Input change notification inputs. Can be software programmed for internal
CN17-CN18 weak pull-ups on all inputs.
C1RX | ST CAN1 bus receive pin.
C1TX O — CAN1 bus transmit pin.
EMUD /10 ST ICD Primary Communication Channel data input/output pin.
EMUC 110 ST ICD Primary Communication Channel clock input/output pin.
EMUD1 /10 ST ICD Secondary Communication Channel data input/output pin.
EMUC1 /10 ST ICD Secondary Communication Channel clock input/output pin.
EMUD2 /10 ST ICD Tertiary Communication Channel data input/output pin.
EMUC2 /10 ST ICD Tertiary Communication Channel clock input/output pin.
EMUD3 110 ST ICD Quatemary Communication Channel data input/output pin.
EMUC3 110 S ICD Quatemary Communication Channel clock input/output pin.
IC1,1C2,I1C7, I ST Capture inputs 1, 2, 7 and 8.
IC8
INDX | ST Quadrature Encoder Index Pulse input.
QEA I ST Quadrature Encoder Phase A input in QEl mode.
Auxiliary Timer External Clock/Gate input in Timer mode.
QEB I ST Quadrature Encoder Phase A input in QEIl mode.
Auxiliary Timer External Clock/Gate input in Timer mode.
INTO | ST External interrupt 0.
INT1 | ST External interrupt 1.
INT2 | ST External interrupt 2.
FLTA | ST PWM Fault A input.
PWM1L (0] — PWM1 low output.
PWM1H 0] — PWM?1 high output.
PWM2L (0] — PWM2 low output.
PWM2H ) — PWM2 high output.
PWM3L (0] — PWM3 low output.
PWM3H (0] — PWMS3 high output.
MCLR /P ST Master Clear (Reset) input or programming voltage input. This pin is an
active-low Reset to the device.
OCFA | ST Compare Fault A input (for Compare channels 1, 2, 3 and 4).
0OC1-0C4 O — Compare outputs 1 through 4.

Legend: CMOS
ST

CMOS compatible input or output Analog = Analog input
Schmitt Trigger input with CMOS levels (0] = Output
Input P = Power

DS70135F-page 12
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dsPIC30F4011/4012

TABLE 1-1: dsPIC30F4011 1/O PIN DESCRIPTIONS (CONTINUED)
Pin Name B i Description
Type Type
OSCt1 | ST/CMOS | Oscillator crystal input. ST buffer when configured in RC mode; CMOS
otherwise.
0SC2 110 — Oscillator crystal output. Connects to crystal or resonator in Crystal Oscillator
mode. Optionally functions as CLKO in RC and EC modes.
PGD /10 ST In-Circuit Serial Programming™ data input/output pin.
PGC I ST In-Circuit Serial Programming clock input pin.
RBO0-RB8 110 ST PORTB is a bidirectional I/O port.
8RC13-RC15| 8l/O 8ST PORTC is a bidirectional 1/0 port.
RDO-RD3 110 ST PORTD is a bidirectional I/O port.
REO-RES, /10 ST PORTE is a bidirectional I/O port.
RE8
RFO0-RF6 110 ST PORTF is a bidirectional I/O port.
SCK1 110 ST Synchronous serial clock input/output for SPI1.
SDI I ST SPI1 data in.
SDO1 (0] — SPI1 data out.
SS1 I ST SPI1 slave synchronization.
SCL 110 ST Synchronous serial clock input/output for [’c™,
SDA /0 ST Synchronous serial data input/output for 12C.
SOSCO (0] — 32 kHz low-power oscillator crystal output.
SOSCI | ST/CMOS |32 kHz low-power oscillator crystal input. ST buffer when configured in RC
mode; CMOS otherwise.
T1CK I ST Timer1 external clock input.
T2CK | ST Timer2 external clock input.
U1RX | ST UART 1 receive.
U1TX (0] — UART1 transmit.
U1ARX | ST UART1 alternate receive.
U1ATX (@) — UART 1 alternate transmit.
U2RX | ST UART2 receive.
u2TXx O — UART2 transmit.
VDD B — Positive supply for logic and I/O pins.
Vss P — Ground reference for logic and 1/O pins.
VREF+ | Analog |Analog voltage reference (high) input.
VREF- | Analog [Analog voltage reference (low) input.
Legend: CMOS= CMOS compatible input or output Analog = Analog input
ST = Schmitt Trigger input with CMOS levels O = Output
I = Input P = Power

© 2008 Microchip Technology Inc.
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DS18520

5 DALLAS AW/ /W High-Precision
1-Wire Digital Thermometer

| www.maxim-ic.com

FEATURES PIN CONFIGURATIONS
= Unique 1-Wire® Interface Requires Only One

Port Pin for Communication DALLAS
= Each Device has a Unique 64-Bit Serial Code DS1820

Stored in an On-Board ROM

*  Multidrop Capability Simplifies Distributed
Temperature Sensing Applications

= Requires No External Components

= (Can Be Powered from Data Line. Power
Supply Range is 3.0V to 5.5V

= Measures Temperatures from -55°C to
+125°C (-67°F to +2FIfF)

= 10.5°C Accuracy from -10°C to +85°C

e S

= 9-Bit Thermometer Resplution R Jg SO (150 mils)
= Converts Temperature in 750ms (max) (ZD 0= (DS185202)
= User-Definable Nonvolatile (NV) Alarm

Settings
= Alarm Search Command Identifies and @

Addresses Devices Whose Temperature is

Outside Programmed Limits (Temperature (BOTTOM VIEW)

Alarm Condition) TO-92
* Applications Include Thermostatic Controls, (DS18S20)

Industrial Systems, Consumer Products,
Thermometers, or Any Thermally Sensitive
System

DESCRIPTION

The DS18S20 digital thermometer provides 9-bit Celsius temperature measurements and has an alarm
function with nonvolatile user-programmable upper and lower trigger points. The DS18S20
communicates over a 1-Wire bus that by definition requires only one data line (and ground) for
communication with a central microprocessor. It has an operating temperature range of —-55°C to +125°C
and is accurate to £0.5°C over the range of —10°C to +85°C. In addition, the DS18S20 can derive power
directly from the data line (“parasite power™), eliminating the need for an external power supply.

Each DS18S20 has a unique 64-bit serial code, which allows multiple DS18S20s to function on the same
1-Wire bus. Thus, it is simple to use one microprocessor to control many DS18S20s distributed over a
large area. Applications that can benefit from this feature include HVAC environmental controls,
temperature monitoring systems inside buildings, equipment, or machinery, and process monitoring and
control systems.

1-Wire is a registered trademark of Maxim Integrated Products, Inc.
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ORDERING INFORMATION

PART TEMP RANGE PIN-PACKAGE
DS18S20 —535:2Cto +125°C 3 TO-92
DS18S20+ —552Ct0 +1258C 3TO-92
DS18S20/T&R =55 C 1o £125°C 3 TO-92 (2000 Piece)
DS18520+T&R —53°0 10 +1258C 3 TO-92 (2000 Piece)
DS18S20-SL/T&R —952C to £125°€ 3 TO-92 (2000 Piece)*
DS18S20-SL+T&R = CitoF125°C 3 TO-92 (2000 Piece)*
DS18S20Z —2350C 10:+1252C 8 SO
DS18S20Z+ ~532C to £125°C 8 SO
DS18S520Z/T&R 55 C 10 £]1258C 8 SO (2500 Piece)
DS18520Z+T&R -39 C {0 £125°C 8 SO (2500 Piece)

+Denotes a lead(Pb)-free/RoHS-compliant package. A “+” appears on the top mark of lead(Pb)-free packages.

T&R = Tape and reel.

*TO-92 packages in tape and reel can be ordered with straight or formed leads. Choose “SL” for straight leads. Bulk TO-92 orders are straight
leads only.

PIN DESCRIPTION

PIN
NAME FUNCTION
TO-92 SO
1 5 GND Ground

Data Input/Output. Open-drain 1-Wire interface pin. Also provides

2 -+ DQ power to the device when used in parasite power mode (see the
Powering the DS18520 section.)
Optional Vpp. Vpp must be grounded for operation in parasite

3 3 Vop
power mode.

— L 2’86’ 7 N.C No Connection

OVERVIEW

Figure 1 shows a block diagram of the DS18S20, and pin descriptions are given in the Pin Description
table. The 64-bit ROM stores the device’s unique serial code. The scratchpad memory contains the 2-byte
temperature register that stores the digital output from the temperature sensor. In addition, the scratchpad
provides access to the 1-byte upper and lower alarm trigger registers (Ty; and Ty). The Ty and T registers
are nonvolatile (EEPROM), so they will retain data when the device is powered down.

The DS18520 uses Maxim’s exclusive 1-Wire bus protocol that implements bus communication using
one control signal. The control line requires a weak pullup resistor since all devices are linked to the bus
via a 3-state or open-drain port (the DQ pin in the case of the DSI 8S20). In this bus system, the
microprocessor (the master device) identifies and addresses devices on the bus using each device’s unique
64-bit code. Because each device has a unique code, the number of devices that can be addressed on one
bus is virtually unlimited. The 1-Wire bus protocol, including detailed explanations of the commands and
“time slots,” is covered in the /-Wire Bus System section.

Another feature of the DS18S20 is the ability to operate without an external power supply. Power is
instead supplied through the 1-Wire pullup resistor via the DQ pin when the bus is high. The high bus
signal also charges an internal capacitor (Cpp), which then supplies power to the device when the bus is
low. This method of deriving power from the 1-Wire bus is referred to as “parasite power.” As an
alternative, the DS18S20 may also be powered by an external supply on Vpp.
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