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ABSTRACT

This thesis develops the wireless sensor network (WSN) for smart home. The objective is to6 make the
WSN able to be used at the low potential difference and has the power saving mode. It is designed in Star
topology which is composed of child nodes, connected to the gateway. Each child node is composed of sensor
section for checking environment, in this case, checking the level of illumination and temperature.

Then, checked values are transferred to the system for controlling the system to turn on and turn off
the electric appliances automatically. Moreover, the web interface is developed for the user to check the status
of sensors, for example, level of light and temperature at different locations in the house. Additionally, the
web interface can show the behavior of user in using the electric appliances via the internet.

The result of this experiment shows that we can improve the system using wireless sensor network
with high-efficient resulting in saving energy from using the electric devices at home. Moreover it increases

the convenient to respond the demand in the modern society.
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2.2.2 matvenneginsalounsa (SPI)

MSB MASTER LSB fyco wso]  MSB  SLAVE  LsB
B BIT SHIFT REGISTER e ‘ g BIT SHIFT REGISTER “!
MOSI MO
SHIFT
: : ENABLE
3P| ISCK  BCK|
CLOCK GENERATOR : T e

30 2.8 muendeginsaiounsy (SPI) [4]

4 i 4 o3| 4 1w
mstieudeginiaioynsu (Serial Peripheral Interface) W30 SPI 1ilun15ideuso sy
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gunssimesudsdoyauunFe Tasvir szndialuTasneuInsames AVR n3ovzugilngal
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M3 2.1 MILARINMITNINUYBIMTseNAogUnsaluDeynsy [4]

Pin Direction, Master SPI Direction, Slave SPI
MOSI User Defined Input
MISO Input User Defined

SCK User Defined Input

SS User Defined Input

2221 fedumsimuamisudddiumsitense
® M3919IULUY Master 11U
voidSPI MasterInit(void)
{
/* Set MOSI and SCK output, all others input */
DDR_SPI = (1<<DD_MOSI) | (1<<DD_SCK)
/* Enable SPI, Master , set clock rate fck/16 */

SPCR = (1<<SPE) | (1<<MSTR) | (1<<SPRO) ;
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J

void SPI MasterTransmit (char cData)
{

/* Start transmission */

SPDR =cData ;

/* Wait for transmission complete */
While (!(SPSR & (1<<SPIF))) ;

}

® M5 MUY Slave THuA
voidSPI Slavelnit(void)
{
/* Set MISO output, all others input */
DDR_SPI = (1<<DD_MISO);
/* Enable SPI #/
SPCR = (1<<SPE) ;
}
charSPI_SlaveReceive (void)
i
/* Wait for reception complete */
Whilie (! (SPSR & (1<<SPIF))) ;
/* Return Data Register */
Return SPDR ;
}

v Y
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8t 3

B3
B4

B 2
B& S
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2.2.3 msemsdoyaoynsarliga USART (Universal Synchronous and

Asynchronous serial Receiver and Transmitter)
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; GBRRy [H:L] e ;
] 7 |
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i SRUU AT OENERATOR i g
i ¥ |
i i
i B AT
i {
;~ & 1 Transmit?s;;
i LD RA{Trasawi; _/_,:_,,TTX?“_: {
i CONTROL |
n 1 ‘ ZE {
3 1 . TRANSINT SHIFT REZISTER L 00
< ! » - !
S G  a a ol
a{ i ; ar
i
H
i
H
i Ry
i
i
i
i

S S S e’ st s s«

LORRmA UCBRrB UUBReT

3 { ¢ {

g 211 Tasead1aluga USART [4]

2.2.3.1 luga USART
v [~ ] Y v A
uugeemtly 3 dudleduie
¥ v % a tﬁ' 9 o [
® MIUTIFYNUUINM (Clock  Generator) 1o ¥ unsMvuagasiues
F
139 (Baud rate) Tumsiudedeyn Tasemnsasmualdianelunas niouen

AIUNI9UT XCK (Transfer Clock)
® daudsioyaeynIu (Transmitter) Invdstoyaoonmavmesa Txd

v v Y 4 Qr-cig) 3
e mummaga@gmu (Recelver)IﬂUfﬂi'5‘U‘Uﬂyﬂﬂ1ﬂ‘U1W@5ﬂ RxD
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2232 '%'%ma'iduazsﬂsmumsa’aﬁi’faua

Famesaruguamsiing 3 dlsznenludqe UCSRA, UCSRB, UCSRC 11573
mauaauﬂsuiuﬁﬂuuua ¢¥elnsie vy Lﬂummwaumﬂuwhu anyuzveunsudoya
auﬂmuﬂi znou il

o dasuduioy UA (Start bit)

)

)}

® iindoya (Data bit)

2
ad a

® N15AUA (Parity bit)

® iiavigadoya (Stop bit)

L FRAME |

l

Ui 2.2 plhvusbsudoyalumsdsdoyauun USART [4]

01
Z“:Sﬂ-‘:‘:.
"’:%-r:,::
w»wc:

(¢ )

w

o

2.2.3.3 paiauiAfidAgvesluga USART
¥ o v @ [ ] a 1 [
° maﬁama%’agmmuﬂggzwam (Full Duplex) A5 ULASA TSN AT MBI
[ "9 Y = [ Y [
AT vuazastoya Id lunaudedu mdousy)
Y
© ﬁmu“lﬁ'ﬁa“luiwmcmTmﬁmmzamﬂmﬁa
° manmmmwamauﬂmmumu gcnumiﬂmuﬂumam fMruaiangs
aERMUAWTSSA (Parity) (1 udu
A ] a 9 £ du
) umuaTRasUANUHANMIAveusuteyauazYoya Tenes sy
(Framing Error and Data Overrun Detection)
4 v a 4
® Tnuamsdoasuuuiian s s

= 3 & vy a o
° Tnuaniguanuiilumsdeomsdoyauvvesdalnse

L

2.2.3.4 mammuasnsuHlumsSudedoya

v
1 [

° Y ] o '
mimmuasasuslunsiudedoyaiiSends Sasmensn (Baud rate) wioms

A [ a A & [ Y o ~
wasumlasvesdyaoly 1 51 deenmsosam 1dgmsei 2.
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ﬂ"liN‘?l 2.2 GlTiNLLﬁﬂﬂﬂWﬁﬁ1u’Jﬁ!5@ﬁU@m§WUEN USART [4]

!
Operating Mode Rate' "

Eguation for Calnulating Boaud Equiation for Caleulating UBRRn

Asynchmnous Normal AL Jore

mode (U2Xn = 0) S SerRRn v
Agyrchronnus Double . :

Speed mode (USXn = 1} RS SITBREn + 13

Bynchronous Magter = fose
e BaLD T ———
; Rurw 13

A
T 2{UBR

i~

UBRRy = 225
284

8

Y3 ¥ o Yo d
2.2.3.5 mpaamsmrualdsunsuldnuneninsaans

® msfmuamuFudy
#define FOSC 1843200 // Clock Speed
#define BAUD 9600
#define MYUBRR FOSC/16/BAUD-1
void main (void)

{

USART _Init (MYUBRR)

}
void USART Init (unsigned intubrr)

{

/* Set baud rate */
UBRROH = (unsigned char)(ubrr>>8) :
UBRROL = (unsigned char)ubrr ;
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Enable receiver and transmitter */
UCSROB = (1<<RXENO) | (1<<TXENO)) :
/* Set frame format : 8data, 2stop bit */
UCSROC = (1<<USBS0) | (3<<UCSZ00) ;
}

® msydadoya
void USART Transit (unsigned chardata)
{
/* Wait for empty transmit buffer */
while ({(UCSRnA& (1<<UDREn))) ;
/* Put data into buffer, sends the data */
UDRn = data ;
b

® msysudoya
unsignedcharUSART Receiver (void)
{
/* Wait for data to be received */
while ((UCSRnA& (1<<RXCn))) ;
/* Get and return received data from buffer */
returnUDRn ;
}

2.2.4 M3demsuuUTa 1 a8 (1-wire Protocol)
2.2.4.1 M3AAAD

a [] [ 4 [ @
ﬂizmummﬂmizmwvluimﬂauTmmamw?aﬁamwmmm{(Master) a5l

Yy 4
unsaluussuLlf 1 enSeonh amavl (Slave) Wufinszuunisdad

. MISNAUAAR DI E 1 @18 (Reset and Presence Pulses)
MIETUAUARARAUTT | @83 0I38ANTZUIUMS Reset and Presence Pulse
4 a o - U { o ]
TulasnouTnsamesizisuadedaanaaein (Tous 0) ven it | aeilunaiedis

Y a =3 3 " v a = J < ' =
Uy 480 "liJIﬂi’JLITVI mﬂuu%mmgﬂuﬂmaamqq (R RS Lﬂunmszmn 15 9360
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a = J o Y ° A % v o Y o v g
Tulas3unil maingasaiia 1 me ndeurhaunienousnld winlidywianduily

a g @ @ [ ' a ~ @ {
apInd1 Tasdayanmazdnegiluszoznmszning 60 a9 240 T las3mnd LanaAIzUn 2.13

MASTER TX"RESET PULSE" MASTERRX “PRESENCE PULSE"

Veus - > tuse '1 o
Vengazren h 7 oty
Wi
Vi \ y \‘
Vinax
oV S ,
te e tasry pid @
teou trec
- RESISTOR — MASTER DS28ED"

U 2.3 TuTasmouTnsamesiunsinne lod [4]

U MTVeUTOYAUNIA 1 @18 (Write 1-Wire bus)
AT Al AT ¢ w Yy v o = v 5
tieisuARAenUgnsaife 1 ae (DS18x20) AL Tuiuneums@eudoyariy
A v v = 9 A o 1 Y = ' Y @
yuANAMIREUTaYA 0 1UM1Ta 1 eneneu uazmindeemseus o Tinsan g dyana o
[~ T a 1 a a 1 [ [ Q' ]
Wilunannnnii 60 luTasiunduaz ldifu 120 3117 udddosmsioud 1 HAIINS VAU

foya o uda el 1 llashinfidensufous 1 ol HARdAT3IN 2.14

Write-One Time Siot

e
\'%’[PQ? e D557 ]
W pisssren 7 e 1
"_"”;—f ‘ ‘
v 1\ \
Vi ),f
oy
£ ]0£ 4 fx a7
L_ RESISTOR — ASTER

Write-Zero Time Slot

o ims.

- Veup 4 S
: W \ v \

¥ e e fazn — M :

4 fmnr

I ——— RESISTOR — MAS?Eﬂ

d’ =) 9 v
gﬂ‘n 2.14 NISVIUMSIVIUVBYAVUVT 1 a0 [4]
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A. Mo udoNaUTa 1 a8 (Read 1-Wire bus)

Y v H
Tunoumsa oy szisududadoya o Wit 1 aeden lugrena |

=1

Tulasunildi@eua 1 aw'l Tewdyapaiidanangdnsalsanndainnaidi

Y a = 3 12 d'
1 15 "1m1ﬂ53ummumuuﬁmmg_ﬂw 215

Read-Data Time Slot

Waup o ™ uga el |
W pnaarss T T S A A s
W LY P Gy A
A Nastar =
Vo Sampling
Wi Window A L ST Lo
) ,.( v A 3
i Rt PR
4+ s el
l s~ RESISTOR — S ASTER

31 215 nszuaumsewdoyauute 1 ao 4]
2.3 Tugamsaems1¥as DCBT-24N (mRF24L01)

2.3.1 doyaniugruveslugamsaoms¥me DCBT-24N (nRF24L01)

31 2.16 Tugamsfeas 13ae DCBT-24N (nRF24L01) [5]

nng1ii 2.16
1.GND 2.VDD 3.CE 4.SCK
5.CSN 6.MOSI 7. MISO 8.IRQ

® 154297208 2.4 GHz ISM band

® 1338RWITILUDINA 2 Mbps

® Y11A 19 x 10 mm 111150 0.95 NSu NS a6

® AUWAINY 11.3 mA TUMIMIATZHUNSIY 0 dBm

® Aundanm 123 ma TumssudoyaiinauiGs 2 Mbps

o hnufisEauNs I 1.93.6 V

=\ v 3 o wva
® 1IZUVIANITUNAN IO 1UITH
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® 52UUMTNINY 6 Data pipe MultiCeiver

l¥msireuaoLUL SPI

ERAGRER

WoIdaIa RF 125 %04

Interface SPI 0-8 MHz

v

UEXT wietyandor Toas luTnsaou Insames

M319N 2.3 My eagUauautiAnug e nRE24L01 [6]

Parameter Value Unit
Minimum supply voltage 1.9 \%
Maximum output power 0 dBm
Maximum data rate 2000 Kbps
Supply current in TX mode @ 0 dBm output power 11.3 mA
Supply current in RX mode @ 2000 kbps 12:3 mA
Temperature range -40 to +85 C
Sensitivity @ 1000 kbps -85 dBm
Supply current in Power Down mode 900 nA
s)fE 8 s 3 7
= >I 5¢ Se B B B
P e
xGt |
o (e 5 :
V33=0¥ _Lﬁl——ll
Enhanced —_
ShackBurs™ Lo ey
ShockBurs il Ly i
S & > VOD_PA=1.av
CE o0
Clock S
Racovary,
DataSlicer
ALDDR
RG Deccde
il
CRC Fraguency
CodedDecude Synthesiser
FIFQ :
CaN nfout O B
AN A ANT
SCK e Fio \ ™ e
— =Sk g
f:gtef L z PA > 1004175 0
WMESC A ‘g' Nl # i;’ 3 i ANT2
i b ,./!‘*L// Py
MOSH e IREF
] |_“l
4 19

317 2.17 udenlaezunsuvos nRF241.01 [6]
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MOST

MISO

I

i.(v J,\;J

V&S DVDD VDD VS8 IREF

20| [ 19| [18

._...
]

|6

LA

nREF241.01

14

QFN20 4x4

6

7 8 S 10

IRQ

¥DD WSS X2 X1

VD

VS8

ANT?Z

ANTI

VDD _PA

gﬂﬁ 2.18 nRF24L01 pin assignment AMUVUTIMSY QFN20 4x4 unALHa [6]

M19197 2.4 Wsdduvea PIN Tu nRF24L01 [6]

Pin | Name Pin function | Description

i CE Digital Input Chip Enable Activates RX or TX mode

2 SN Digital Input SPI Chip Select

3 SCK Digital Input SP1 Clock

4 MOSIH Digital Input SPI Siave Data Input

5 MISO Digital Cutput SPI Slave Dats Cutput, with tri-state option
] 1R Digital Output Maskable interrupt pin

7 VDD Power Power Supply (+3V DO

8 YSS Power Ground {0V

9 XC2 Analog Dutput | Crystal Pin 2

10 XCl Analog Input Crystal Pin |

11 YDD_PA | Power Output Power Supply (+1.8V} 1o Power Amplifier
i2 ANTI RF Antenna interface 1

i3 ANT2 RF Antenns interface 2

i3 VSS Power Ground {1V

15 VDD Power Power Supply (+3V DC)

16 IREF Analog Input Reference eorrent

17 V8§ Pirwer Ground (V)

18 YD Power Power Supply {43V D)

19 DYDD Power Quiput Positive Digital Supply cutput for de-coupling PUIpOSEs
24 V55 Power Giround (V)
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2.3.2 M3UI3UMSINNUVeINga DCBT-24N

Legend

% Undefined
Undefined

O Recommended Operating mode

P E VDD >= 1.9V
Q Possible operating mode
LN ) ——
i Transition state . ~
i’ ’
/ Power

7 Recommended path between operating modes 1 °reset

\ 10.8ms 7
: - N /
7 Ppossible path between operating modes S -
CE=1 Pin signal condition
PWR DN Bit state condition

TX FIFO emtry  System information

o=

- ~

I Startup \

1.5ms

PWR_UP =0

PRIM_RX = |
CE=1

N
/ RX Setting \
130 us

X finish with one packet

= / \
o I Setting ] CE=]
N\ 130us TX FIFO&mpty
N -

PWR_UP =0

CE=1
TX FIFO empty
31 219 mav laszunsumsinvealuga DCBT-24N [6]
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msfmuamsihnuaseh 18 Tasdamdsruilsddumaiiauves seilagiun
msifeudodail

® [RQ (this signal is active low and is controlled by three maskable interrupt sources)

® CE (this signal is active high and is used to activate the chip in RX or TX mode)

® (SN (SPI Signal)

® SCK (SPI Signal)

® MOSI (SPI Signal)

® MISO (SPI Signal)

' E4 1 ]
Aaetanay i 1 lunudifensmauuuy MuliCeiver S9a1150 o5

@ @ o o 4 @ d T =1
gunsal lawdouiuda 5 6 inliamnsahmsdemsduginsalme 1ded1esanic

Aodr Data Pipe 0 (R ADD
Sdde Data Pips 3 (P2 AL
Fidde Datn Bipe 2 (RyapD)
Sddr Pata Pipe 3 ALK
&dde Data Pipe &

3 (BIR4ESECEE
3 D EIBARSRECD
1 (BEAESECAT

£]
T ALLE P4) 1 OxBRRABSZRE0F

Beidr Data Pipe & (FUADDE Z5): (WEIEATSTEE0S

Frequency Channel N

31 220 mstamsmshaves Tuganuy MultiCeiver [6]

1 o W [ 4 a a
dumdlumsiamsSimasinielulugasunsafnyuiudy 1dvnenaisue

NNUTYN Nordic MNBAFI581984
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2.4 310631 ET-10PIN REL 4

UM 2.21 51ad3u ET-10PIN REL 4 [7)

ET-10 PIN RFL 4 fluvesaiiiluziad oUTPUT vu1a 4 Fo4 ponuuuN Ivdeny
UBSAYBINIY ETT 10 PIN ET (5890141 34 PIN ET Aa113aldyn CONVER 41 ET-
CONV 34 TO 10 a3 14'14)

- OUTPUT wos3iad 4 904 fidovonily com, NO, NC

-1931ad coIL 5v DC nszuamhduialdan sA250v nSe 10424V DC

- ansamenmslFamves BIT PORT flaziinnee 191839y 4 BIT Lo
n3edonld 4 BIT HI 14828 JUMPER %11%d0 10 PIN Test Relay Output 4 CH Breakout
Board 1 2 47 e 1 2 10 PIN

- thon 14 POWER 1damuessiad1ddsi19zdonsa 91 +5v voed9 10PIN Hioes
wenld POWER mieuenlunsdiuesaniuquitdontds REL4 310191 line Tayld
POWER 9 - 12 VDC i} 7805 ON BOARD

- Y119 PCB ¥09183A 6.8 x 8.4 CM Wiouaosn 1441 10 PIN 1529

d [ d'
2.5 NNUAAABDIATIVdUANMAT N 1)
nuaRuresnsvTuamadonlna (Passive Infrared Detector : PIR) HeUI5 8031
=1 4 A @ @ A A Y [ @ ]
#1015 150 damsnviunnuanenlng welslumsmiuquszuushvianulasasumy

a T Y A A 2 o Sl ) P A A 1 = ]
magﬂuﬂammammummaaullmmmmgyﬂmaﬁm JUBINA SUNITUNNTZ8
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Safanuiouseniniony Fveuiuiog Tnlsunammiveusgnuiunila faueneay

= ' A1 a A v 2
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& I ° o o Y] ad
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31]7] 2.23 TﬂﬁQﬁﬁNLLﬁSﬁﬁﬂE‘Jﬁﬂ‘]&JﬂﬁJ@Q‘ﬂi'luﬁﬂ’)mﬁ]‘iﬂﬁTﬂi]‘Uﬂ'J'IJJLﬂﬁE]HVh’i'] [8]

2

H EoR o w
1z 223 uaasTseadevesiileorsdudiraio mmmw%ummmmmﬂ
= a s @ @ F4

Hanvesanendaa 2 ya uazma 1 67 ﬂizﬂammmaﬂﬂummuuu TO-5 %‘ummwaﬂ
USHYUIA 2 x 1 Taaas @iaauﬂmﬁuuddaﬂﬁu% gﬁaﬁ'mmm%”ﬁﬁuﬂmmw'mmm
NsENURHANT a0 m“lmﬂﬂmmmﬂmwmﬁmmm”lwﬁmwaﬂmﬁmmmﬁmmmmﬂ
ANNTZN mﬂuummsmmaﬁmmm“lwawuﬂ@um"lﬂﬂswﬂﬂmahmu

ﬁtyaunmwmaﬂw"lmzummanﬂauag“lumq 1-15 lulaswas anudanmaves

¥ v

M3ATVVANUAADY 11 92061U%9 0.3 - 3 Hz Tanuusufios 1 mV,, Ad1UTIAD 9T

a

¥ [ & s w 9! = s o = YA
MINDIIITVLBTYY I mamumz”l%"lamaaﬂmuﬂm'emswmaqm Haf ldde 29957

= 4 a ' @)y v =2 o Y o o =
vnalngiigunsalnnineiinnudgnnlumsafiedendhann Suiuuldles GRIEEFRTAT

U

{ ' 2 4 ¥ v @
F iz amniEen 31 Master Control Chip 130 MPCC 1835 KC778B #an15a0 19916y
p

wanalumsned 2.5 uazlugilii 2.24

d’ @ a ~ @ A 4
MmN 2.5 m3vanneluvesd) lefasnduanundon lnuwes k7738 [8]

= 7 -
n'lod Bou MINIU
J
1 Ve useau Tvlides (Wnd 5Taad)
i . o @ A
2 Sensitivity Adjust ﬂmmm"h“lumsﬁmmmmaau"lm
3 Offset filter NI
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4 Anti - alias RERNGIGIRIN
5 DC Cap NIDILTIAUNINILANBATIVEUDI PIR
6 Vreg VTINVITLAVLTIAY (Voltage Regulator Circuits)
o Pyro (D) ADALIATUUBY PIR
LY 4
8 Pyro (S) ABNUFDTAVDI PIR
4 <
9 Gnd (A) NI1IUDUIADN
Jan
10 Gnd (D) NINUAAINDA
11 Daylight adjust Usuanuheeuasainanmouon
5 1 <3 o o
12 Daylight sense MDY ULYDIAIVULLE
13 Gain select 1[HONBANTIVENY
14 On/Auto/Off ounsaenan1IzMshaly 3 aous
15 Toggle BUNAADNNTIIU (ON/OFF)
v 4 1
16 Out AYYIUDIANAADAIUAN IHaa (ON/OFF)
17 LED UEAINITATIVIL
a J
18 ¢ UNAVDIIDT INDS3
4 o
19 R 1PIMNAYDI295 1o
~ 9 a a -4
20 Fref AUDO DIV ANDS
R R &
3 E] 3
e A G
1 720 =
DCINPUT bk i ﬁe!-ﬁ R, he
o F oonry R -
e Vreey I s YV Vi'l
——-IL‘“ ﬂ-—‘ Fiter t =
. - O : SR
Cz "J_Ili Alias fec ey 7
C ; -
j_....f_] F— DC Cap o
& = 4 Pyro (D} Toggle 15
g 4 17
’ %—1“’3 —| Sens. e
3 ] AUTO =
Pyro {8} i LED
= ol : Gain i
% Gnd {A) Daylight s 12 #
WGad @ Daglight af 1! % i
: LDR3 0 2
; ]’ —l— nest?
VR, T €
+ L

31 224 20033/ lodns e dunnumion lnawes KC778B [8]
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g 2.24 wdnmsinuves 1 KC778B G4lod MPCC wed KCT78B 1251
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dayaing 19901400 PIR wos RE200B $hunfian 7 uaz 8 Taed VR, Dudsuanu’ls
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NIUFAADI Q, WoTU LED, 1011 Ailoasnnduanumdenlnald wenvnituiiun
¢ A Y o Y o
ABAIANIADI VDY Q, dmIsaneMITIAduIa 9-12 V IdTavasa D, vzihnihiidloaty
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3.2 mm%'mmzaammmzm
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 Node

Cateway

System Diagram

A 0
3‘1]7] 3.1 UAUNNWNITNINIUUDITSU

[

v v
1ngU# 3.1 urummmsinuvesr iy aunsoueneting 18§

o a o

1. wihwlszanawa 1410 Tasneu Insames (Microcontroller Unit: MCU) Y94U38N

Atmel U Atmegal68V #aii Tnuamsilsendawdsands s Tuua uazianlugeniusig
v
[Y( o @ ] Y]
find lumsiam Snissa liganmin
d an s 1 [ o ]
2. iuresgamgil 1SuuAtAea (Digital) Tavaz Idmanuuiudunneuiden
A Y ] % [ @ @ P
(Analog) iyRuARALYLIBTEIIAKALLY 1 wire iTumsyszudamedyanlumsdoms
< J y < & 9 v
3. [WUWBIHES (LDR) 19U11aU100 (Analog) 2991517190 uagldaudie

lagihmsigeuderyluTnsaeuTnsamasiluga ADc
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o o a

4. e aSudayanaing (Transceiver) 1911Qa nRF241.01 ¥99155N Nordic 4i]
0 VA 4 v o o =] T o 4 T @
AU 1dmnesas Ui uaziidasimsdeadoyage Tasiinisioudady
(Al
TulasnouTnsamestuTuga spr
Jd > 9 Y 2 ' 1 4

5. WoINRYNTU (Serial Port) 19 RS-232 15 lumsiFounoseniunaiig (Gateway)
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numuaanay 1y Tasaziinsdetoyaiiazia anuslumsfudaiuisiusunnua il

v
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3.2.1 AaUITANS
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] [~ I'd o Y] [l S
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o et § wan

Application

Application

| ds18b20

Sensor

mmmmgmmmmmwmmmm

Hardware Diagram

ACK payload
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Data) 52U18IMT Auto ACK uazvimisaadoyalu ACK Buffer liléaTnuagn Fams

Hrnusiiddumsiiauanugli 3.3

START

4

bitial Register

DeQueue to
ACK Buffer

heck Data
In Queue

Receive
Data

4
Send Data
To USART

o w

y o @ v 4
30 3.3 ddumhouvesTsunsundnlugunang [o]

o ] a a o £ [ A g I a
mahnuludmveallsunsnuimsdumes$i awansdeglii 3.4 Yudumssy

J X g ] ] = & & i ¥
A191AM19 USART (Get Data) ¥uiunmsaan1nnninaoninmesiuness RS-232 Gais

o @ < o < ' a
Tlsunswagimisiudeya udanveimsfuaidigiade ) (ENQUEUE Data)
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START )

A

Z GetData

4
ENQUEUE
Data

y
( Terminate )

1 3.4 SdumshauvesTlsunsulududumessal (o]

ddumshauvesllsunsuludimves Inuagn Sudunnmsdmuanssames
(Initial Register) uazfv‘hmiﬁmuﬂﬁwﬁadqﬁmmsﬁu (Initial Power with Power Adaptive)
Mﬂi‘fuﬁwmﬁummm«?uma{ (Get Data From Sensor) uazﬁmﬁﬁ'ﬁaya (Transmits Data)
dmsdsdoyaduianezfin1se1umnn ACK Buffer (Process ACK Data) ifiofioz¥inis
Uszwnamalumsaiugumsihauvesgdasainneg uwiddeliduSaagimssmuasedu
Wi lumsealng (initial Power with Power Adaptive) wnhezlimsdamifiauysel

(Success)

A9 UMINNNUYE Power Adaptive Algorithm (3 UAUAIWMIAMUAA S5m0 PA 11
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A9%1 nRF24L01  Faudlunmisimuaszaundsaulumsd 13T NADD9e S Bank Packet
A @ ] 9 1 o o _ < Y @
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[ 3 [ 1 2 'Y 1o < o [ 1 @ @
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