TAI LI EUSI EUCAP. CQOV

BO GIAO DUC & PAO TAO
TRUONG PAI HQOC SU PHAM KY THUAT TP. HO CHI MINH
KHOA PIEN - PIEN TU

PO AN MON HOC 1

NGANH KY THUAT PIEN-PIEN TU

PE TAI:
PO NHIET PQ DUNG CAM BIEN DS18B20 SU DUNG BOARD
ARDUINO, HIEN THI TREN LCD, TRUYEN PHAT KHONG
DAY,GIAO TIEP VOI MAY TiNH QUA CONG COM

GVHD : NGUYEN THANH BINH
SVTH : NGUYEN VAN QUOC
MSSV : 11141170

Tp. Hé Chi Minh - 5/2014

https://tailieusieucap.com




Pai Hoc Su Pham K¥ Thuat Khoa bién-bién Tu

MUC LUC

IMIUC LUC ..ottt ettt n sttt en st en et en s 1
DANH MUC HINH VE ......oiiiiiiiiieeeceee et 2
DANH MUC BANG SO LIEU .......ooiiivieeiieeceeseee e ese st 3
0] §00) 15 57N 6 SRR 4
PHAN 1: TONG QUAN ..ottt ettt n st 5
I. Gi¢i thidu chung V& ArdUino ..............cc.ccvvvvvereeieriieeseeeeeseee e 5
I1. Gi6i thiéu vé board Arduino Mega 2560 ..................ccecvvevreeversssersesenennnns 6
I11. Giéi thiéu vé cam bién nhiét d9 DSI8B20..........ccccccvovvevereeereceeeseeeeieneeas 8
IV. Gi6i thidt V& LCD 16X2 ....vvveeeirceeieeeeeeieseees e eeeeieseseesies st sen e 13
V. Giéi thi¢u vé module truyén phat NRF24L01.........c.cccoeveveverereeereceseseeens 144
1. TRONG SO KF tUAL.......eveeeececeeee ettt ss st 14

2. S0 A0 CHAN.....covveeeeeieecee e ettt 15

S PhAN TICN Lo 15
VI. Giéi thiéu vé ngén ngir 1ap trinh cho Arduino. ............cceveveveeviveeveereeeien, 16
VI1.Gigi thigu phan mém Visual Studio 2010 .........cccoveveeveevcneereceeseeeesenennns 17
L. TONG QUAMN ¢t sttt en st en e sens et en st et en e s nseessnsees 17

2. Gi6i thieu Windown Form Application C#...........ccoeviiiiiiiiieiiee e, 18
PHAN 2: LAP TRINH VA LAP PAT MACH . PONHIET DO VA TRUYEN
PHAT KHONG DAY, VIET GIAO DIEN NHAN NHIET PQ DUNG C# .......... 19
LMACH THU .......oooviiieeieeeceeeeeeet e enee e es st ss st ens et an e 199

1. SO A0 CAC KNGI...o.vovicvisceeeeeeeee ettt n e st eneees 19

2. ChiTC NANZ CAC KNOI c...vecvevceees ettt 19

3. SO @0 K&t NOT PHAN CUNG .....vecvvrceeeeeeeeeeeee e s st 20
4.Lap trinh cho Arduino mach phat ..o 21
5.Nap code va chay chuong trinh ... 32

I MAGCH PHAT ....ooooooieeeeeeee ettt 33

1. SO A0 KNG vttt 33

2. ChiIc NANZ CAC KNGI .....vecvovvceees ettt s s en e 33

3. SO @0 K&t NOT PNAN CUNG .....vecvvrceeieeeeeeeeeee ettt 34

4. Lap trinh cho Arduino mach thu ..o 35

5. Nap code va chay chuong trinh ... 39

6. Kiém tra sy dong bo gitra ben phat VA DeN thu ..........ccceveveveieceeceeeeeeeeas 39

PO AN MON HOC 1 1



TAI LI EUSI EUCAP. CQOV

Pai Hoc Su Pham K¥ Thuat Khoa bién-bién Tu
111.GIAO DIEN NHAN VA HIEN THINHIET DPO.......c.coovviviiereeeeereeen, 40
1.Thiét ké giao dién hien thi NNIGE A0 ........ccovevviieeeeeeceeeee e 40
2.Viét chuong trinh o GIA0 QI8N .......oecvvvceeee e 40
PHAN 3: KET LUAN VA HUONG PHAT TRIEN......ccccooooiivieeserceeereeee s 45
L KET LUAN ...oooiiecee ettt sttt en s sttt n e 45
1. HUONG PHAT TRIEN ........oooiviviiiirieeieieseee e eee et 46
TAI LIEU THAM KHAO .....ooiiiiiceeeeeeeeeee et 47

DANH MUC HINH VE

Hinh 1.1: Nhitng thanh vién khdi xudng Arduino. ........ccooeveiieiiiniee e 5
Hinh 1.2: Board Arduino Mega 2560. .........ccouiiiiiiiiiiiieiiee e 6
Hinh 1.3: CAM DIEN DSLI8B20..........c.cueueeeeeeeeeeeeeeeee ettt ettt ettt ettt 8
Hinh 1.4: So d6 chan cam bién DSLI8B20. ......ccooviiieieeeeeeeeeeeeeeeeeeeeeeeeee e, 8
Hinh 1.5: SO d0 KNOT DSLI8B20...........c.cueeeeeeeeeeeeeeeeeeeeeeee oottt 13
Hinh 1.6: M 64Dit ME ROM .....coovveveeeeeeeeeeeeeeeee ettt ettt ettt 9
Hinh 1.7: Cau trdc vang NN DSI8B20...........cvvevereceeieieeeeeieseeeeieseseissesesessssesesasseneees 9
HINh 1.8; Lut d0 18NN ROM ...ttt ettt ettt 160
Hinh 1.9: Luu d 1énh chitc nang DSI8B20..........coviuiieeeeeeieceeeseeee e, 11
Hinh 1.10: Khe thoi gian KNOT ta0. .......ooiiiiiiiiiee e 12
Hinh 1.11: Khe thoi gian doC,VIEL. .........ccccvevevieeieeeeseeeeeeeee e, 12
Hinh 1.12: Hinh anh s0' dd ChaN LCD 16X2. .....cvvuiiieieeeeeeeeeeeeeeeeeeee e, 13
Hinh 1.13: MOdUle NRF24AL0L. ...ttt ettt 14
Hinh 1.14: So d0 chan module NRF24AL0L.. ...c.vovooee et eeeeeeeeeeeeeee e eeeeee e, 15
Hinh 1.15: Giao dién phan mém Arduino IDE. ..........cccoeevereeeeerieesereeesseeee e 16
Hinh 1.16: Giao dién phan mém Visual Studio 2010............cccoeeeerereieereeeseieeenen, 17
Hinh 1.17: M6t giao dién ding nhap do ngudi ding thiét Ké...........ccceeveeeevvivrererennns 18
Hinh 1.18: So d6 két ndi phan cting DN PRAL. ...........cvveveveiereeeeeeee s 20
Hinh 1.19: Hinh anh thuc té két qua nhiét d6 b&N Phat. ............cccccvvveeveveeieeeeeeee, 32
Hinh 2.1: So d6 két ndi phan cing BBN thU. ......c.c.vvveverceeieseeeee e 34
Hinh 2.2: Hinh anh thyc té két qua nhiét d6 nhan dugc b&n thu. ..........cccovveveeeeienne, 39
Hinh 2.3: Hinh anh nhiét @6 bén phat va bén thu..............ccooe i, 40
Hinh 2.4: Giao dién hién thi NSt d0 NNAN. .......eveeeeeeeeeeeeeeeeeeeeeeeee e, 40
PO AN MON HOC 1 2

https://tailieusieucap.com




TAI LI EUSI EUCAP. CQOV

Pai Hoc Su Pham K¥ Thuat Khoa bién-bién Tu
Hinh 2.5: Nhiét ¢ nhan duoc sau khi giao tiép Voi Arduing. ..........c.evvveeeeeereenene, 44

DANH MUC BANG SO LIEU

Bang 1. Bang két ndi chan Arduino VOi LCD..........covvevveiereeeeeeee e 20
Bang 2. Bang két ndi chan Arduino V&i DS18B20...........cccovvvevevieeeereesseeeeiesenens 20
Bang 3. Bang két ndi chan Arduino V&i NRF24L0L..........cccccovoveeeveeeeereeeeseeeeseees 20
Bang 4. Bang két ndi chan Arduino VG LCD..........ccooovveveeeiereeeeeieeeeeseeesss et 33
Bang 5. Bang két ndi chan Arduino véi module NRF24LO0L ..........ccocvvevveeierecreienenns 34
PO AN MON HOC 1 3

https://tailieusieucap.com




TAI LI EUSI EUCAP. CQOV

Pai Hoc Su Pham K¥ Thuat Khoa bién-bién Tu

LOI NOI DAU

Ngay nay khoa hoc cong nghé ngdy cang phat trién, vi diéu khién AVR va
vi diéu khién PIC ngdy cang théng dung va hoan thién hon, nhung co thé noi su
Xuét hién cua Arduino vao nam 2005 tai Italia dd md ra mot hudng di mai cho vi
diéu khién. Sy xuit hién ctia Arduino d4 hd tro cho con ngudi rat nhiéu trong lap
trinh va thiét ké, nhat 1a déi véi nhitng nguoi bat dau tim toi vé vi diéu khién ma
khéng ¢ qua nhiéu kién thirc, hiéu biét sdu sac vé vat Iy va dién tir. Phan cing
ctia thiét bi da duoc tich hop nhiéu chirc ning co ban va 1a ma nguén md. Ngon
ngit 1ap trinh trén nén Java lai vo cling dé str dung twong thich véi ngdn ngit C va
hé thu vién rat phong phti va dugc chia sé mién phi. Chinh vi nhiing 1y do nhu
vay nén Arduino hién dang dan pho bién va dugc phat trién ngdy cang manh mé
trén toan thé gioi.

Trén co so kién thic d hoc trong mon hoc : Tin hoc dai cuong, vi xir 1y 1
& 2, dién tir co ban, k¥ thuét sé... clng véi nhitng hiéu biét vé cac thiét bi dién
t, em da quyét dinh thuc hién dé tai: PO NHIET PO DUNG CAM BIEN DS18B20
SU DUNG BOARD ARDUINO, HIEN THI TREN LCD, TRUYEN PHAT KHONG
DAY,GIAO TIEP VOI MAY TiNH QUA CONG COM Véi muc dich dé tim hiéu thém
vé Arduino, 1am quen véi cac thiét bi dién tir,cach lap trinh giao tiép voi may tinh
va nang cao hiéu biét cho ban than. Do kién thirc cOn han hep, thém vao d6 day
|a 1an dau em thuc hién d6 an nén chac chan khong tranh khoi nhitng thiéu sét,
han ché vi thé em rat mong c6 duoc sy gop ¥ va nhiac nhd tir thy gido dé cé thé
hoan thién dé tai ctia minh.

Em xin chan thanh cam on thay gido Nguyén Thanh Binh d4 gilp d& em
rat nhiéu trong qua trinh tim hiéu, thiét ké va hoan thanh dé tai do an 1 ny.

TP HCM, ngay 25 thang 05 nam 2014
Sinh vién thuc hién

Nguyén Vin Quéc
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PHAN 1
TONG QUAN

I Giéi thiéu chung vé Arduino
Arduino thyc su da gay song gio trén thi truong nguoi dung DIY (la nhitng
ngudi tu ché ra san pham ctia minh) trén toan thé gigi trong vai nim gan day, gan
giong v6i nhitng gi Apple da 1am dugc trén thi truong thiét bi di dong, s6 lugng
ngudi ding cuc 16n va da dang véi trinh d6 trai rong tir bac pho thong 1én dén dai
hoc d& 1am cho ngay ca nhitng nguoi tao ra chiing phai ngac nhién vé mirc d6 pho

bién.

Hinh 1.1: Nhitng thanh vién khéi xwéng Arduino.

Arduino la gi ma c6 thé khién ngay ca nhitng sinh vién va nha nghién ctu
tai cac truong dai hoc danh tiéng nhu MIT, Stanford, Camegie Mellon phai su
dung; hoic ngay ca Google cling mubn hd trg khi cho ra doi bo kit Arduino Mega
ADK dung dé phét trién cac tng dung Android twong tic v4i cam bién va cac
thiét bi khac.

Arduino that ra 1a mot bo mach vi xir Iy dugce dung dé 1ap trinh tuong tac
Vvéi cac thiét bi phﬁn cung nhu cdm bién, dong co, dén hoac cac thiét bi khac. Pac
diém noi bat cua Arduino 1a moi trudong phat trién ung dung cuc ky dé sir dung,
VGi mot ngdn ngit 1ap trinh ¢6 thé hoc mot cach nhanh chong ngay ca vdi nguoi
it am hiéu vé dién tir va lap trinh. Va diéu 1am nén hién tuong Arduino chinh 14

muc gia rat thap va tinh chat nguén mo tir phan cing tdi phan mém. Chi voi
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khoang $30, nguoi dung d c6 thé s¢ hitu mot board Arduino c6 20 ngd 1/0 ¢
thé tuong tac va diéu khién chimng y thiét bi.

Arduino ra doi tai thi tran Ivrea thudc nuéc Y va duoc dit theo tn mot vi
vua vao thé ky thir 9 1a King Arduin. Arduino chinh thitc dugce dua ra giéi thiéu
vao nam 2005 nhu 13 moét cdng cu khiém ton danh cho céc sinh vién cua gido su
Massimo Banzi, 13 mot trong nhitng ngudi phat trién Arduino, tai truong
Interaction Design Instistute lvrea (ID11). Mic du hau nhu khong dugc tiép thi gi
ca, tin tic vé Arduino van lan truyén véi toc do chéng mat nho nhitng 1oi truyén
miéng tét dep ctia nhitng ngudi dung dau tién. Hién nay Arduino noi tiéng tai ndi
c¢6 nguoi tim dén thi tran Ivrea chi dé tham quan noi da san sinh ra Arduino.

Gioi thiéu vé board Arduino Mega 2560

o
-

MEHAERE PR TANSS TR BRe - |22
o R = =R

e - ompPl PIRREREY

S~

Hinh 1.2: Board Arduino Mega 2560.

Arduino Mega 2560 la 1 bo mach thiét ké véi bo xir ly trung tam 1 vi
diéu khién AVR Atmega2560. Cau tao chinh cua Arduino Mega 2560 bao gom
cac phan sau:

Céng USB: day 1a loai cong giao tiép dé ta upload code tir PC 1én vi diéu
khién. Pong thoi nd ciing 13 giao tiép serial dé truyén dir lidu giita vi diéu khién
va may tinh.

- Jack nguén: dé chay Arduino thi c6 thé 14y ngudn tir cong USB & trén,
nhung khong phai lic ndo ciing ¢ thé cam voi may tinh dugc. Luc d6 ta cin mot
nguon tir 9V dén 12V.

C6 54 chan vao/ra s6 danh sb thir tu tir 0 dén 13, ngodi ra c6 mdt chan
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ndi dat (GND) va mot chan dién ap tham chiéu (AREF).

Vi diéu khién AVR: day 1a bo xt li trung tdm ctia toan bo mach. Véi mdi
mau Arduino khac nhau thi con chip 1a khac nhau. O con Arduino Mega2560 nay
thi st dung ATMega2560.

- Céc thdng so chi tiét cia Ardiuno Mega 2560:

Vi xu ly: 5V
Di¢n &p hoat dong: 7-12V
Pién ap dau vao: 6-20V
Chan vao/ra (1/0) sb: 54 (15chan 1a dau ra PWM)
Chan vao tuong tu: 16
Dong dién trong mdi chan I/O: 40mA
Dong dién Chan ngudn 3.3V: 50mA
Bo nhd trong: 256 KB
SRAM: 8 KB
EEPROM: 4 KB
Xung nhip: 16MHz
Atmega2560

Cac Mega 2560 c6 16 dau vao twong tu, mdi ngd vao tuong tu déu co do
phan giai 10 bit (tac la 1024 gié tri khac nhau).Theo mic dinh do tir 0 dén 5
volts, mac dur 1a n6 cé thé thay d6i phan trén ctia pham vi bang cach st dung chan
Aref va analogReference) chirc nang.

Cac Atmega 2560 c6 256 KB bo nhé flash dé luu trir ma (trong d6 c6 8 KB
duoc sir dung cho bo nap khaoi dong), 8 KB SRAM va 4 KB cua EEPROM.
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1. Giéi thiéu vé cam bién nhiét a6 DS18B20
1.Téong quan:
DS18B20 14 IC cam bién nhiét o, chi bao gdm 3 chan,hinh anh thirc té nhu

hinh duoi.

Hinh 1.3: Cam bién DS18B20

PIN CONFIGURATIONS

[BOTTOM VIEW )

To.a2
(DEABE3G)

Hinh 1.4: So' @0 chan cam bién DS18B20.

2.Pic diém DS18B20:
— IC do nhiét do,giao tiép vdi VDK qua giao thic 1 day.
— M0i thiét bi c6 1 ma code 64 bit riéng biét.
— Ngudn cung cap 3V-5.5V,c6 thé cap ngudn thong qua chan dit licu.
— C6 thé do dugc khoang nhiét do tir -55°C dén +125°C.

PO AN MON HOC 1 8

https://tailieusieucap.com




TAI LI EUSI EUCAP. CQOV

Pai Hoc Su Pham K¥ Thuat

Khoa Dién-bién Twr

— P06 chinh xac 0.5°C trong khoang nhiét d6 do tir -10°C dén 85°C.

— P06 phan giai cam bién 9-12 bit.

— Thoi gian chuyén ddi 16n nhat 750ms tuong tng véi do phan giai 12bit.

So d6 khdi bén trong ctia cam bién:

Weu
4T ettt s wmwomY conTRCL DS18B20
| + =
) {? |
TEMPIRATURE SINSOR
wrmma vy || e acw ——u
GHD Crn 1<8irm PORT O — REGISTER (CLPRO
&
ROCISTIR §E CFROM|
COMFRGURATION RIGE TDR
o p—
Vo SUPPLY || PR
SEMSE
i—b-l BT CRC GENDRATOR I

Hinh 1.5: So d6 khoi DS18B20.
3.Giao tiép véi DS18B20:
— VDK giao tiép v6i DS18B20 theo ting chu Ki.

— Mbi lan truy xuat dit liéu tir DS18B20 phai trdi qua 3 budc:

— Cau tric ving nhd ma ROM 64 bit cua DS18B20:

Budc 1:Khéi tao
e Budc 2:Giri ma Iénh ROM
e Budc 3:Gui 1€nh chirc nang cho DS18B20 thuc hién

8-BIT CRC | 48-BIT SERIAL NUMBER

| 8-BIT FAMILY CODE (28h)

MSE

LSB MSB

LSB MSB

LSB

Hinh 1.6: M4 64bit ma ROM
— So @b vung nhé DS18B20:

Byte 0
Byte 1
Byte 2
Byte 3
Byte 4
Byte 5
Byte 6
Byte 7
Byte 8

SCRATCHPAD
(POWER-UP STATE)

Temperature LSB (50h) } (85°C)
Temperature MSB (05h)

EEPROM

Twu Register or User Byte 1* «—»| Ty Register or User Byte 1
T. Register or User Byte 2* «+—| T, Register or User Byte 2
Configuration Register® «—> Configuration Register
Reserved (FFh)

Reserved

Reserved (10h)

CRC*

* Power-up state depends on value(s) stored in EEPROM.
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Hinh 1.7: Cau triic viing nhé DS18B20
— Luu d6 1énh ROM DS18B20 dugc trinh bay bén dudi:

Initialization
Sequence

MASTER Ty
RESET PULSE [

v

DE18B20 Ty
PRESENCE
PLLSE

h

MASTER Ty ROM

MAZTER T, BITO MASTER T, BIT 0
DSBS Ty
FAMILY CODE
1 BYTE
N M
BITO B0 DEVICE(S]
- WITH ALARM
MATGHY MATCH? FLAG SET? "
DS18820 T,
SERIAL NUMBER ¥ Y
& BYTES -
l 4
DR 1820 Ty BT 1
DSRS0 T, MASTER Te (GeieaonT By |
poligetl o DK 18820 T, BIT 1
MASTER T, BIT 1

!I:

DE18E20 T BIT O

DE1BB20 Ty BIT O

DS18E20 Ty BITO

DE1BEX0 Ty BIT O

“(’?"

DS 18820 Ty BIT 63

MASTER Ty

DE18E20 Tx BITE3

MASTER Ty BIT 83

=

BITE3
MATCH?

v

MASTER Ty
FLCTION
COMMAND
{FIGURE 12)

Hinh 1.8: Lwu dd 1énh ROM
- Luu d 1énh chire ning DS18B20 dugc trinh bay bén dudi:

PO AN MON HOC 1

https://tailieusieucap.com

10




TAI LI EUSI EUCAP. CQOV

Pai Hoc Su Pham K¥ Thuat

Khoa Dién-bién Twr

Initialization
Sequence

MASTER Ty

RESET PULSE [

v

DE18B20 Ty
PRESENCE
PLLSE

h

MASTER Ty ROM
COMMAND

DeS 1B 20 Ty
FAMILY CODE
1 BYTE
BIT O
¥ MATCH?
DeS 18820 T,
SERIAL MUMBER ¥
& BYTES
DS 18820 Ty, MASTER T
CRC BYTE BIT 1

4&*

DE18E20 T BIT O

DE1BB20 Ty BIT O

DS18E20 Ty BITO

DE1BEX0 Ty BIT O

MASTER T, BITO

MASTER T, BITO

BITO
MATCH?

DEVICE(S)
WWITH ALARR
FLAG SET?

=
<
Il

DS 18820 Ty BIT 1

DS 18820 T, BIT 1

MASTER Ty BIT 1

“(’?"

DS 18820 Ty BIT 63
MASTER Ty DE18E20 Tx BITE3
BIT &3
MASTER Ty BIT 83
M
BITE3
MATCH?
¥

v

MASTER Ty
FLCTION
COMMAND
{FIGURE 12)

Hinh 1.9: Luu dd 1énh chirc ning DS18B20

— Thoi gian khoi tao:
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MASTER Tx RESET PULSE MASTER Rx
l———  480ps minimum —»]+———————— 480ps minimum  ———|
DS18B20 T,
DS18B20 +—— presence pulse
v waits 15-60us — |._ 60-240ps _']
U

1-WIRE BUS / /
GND

LINE TYPE LEGEND
— Bus master pulling low

DS18B20 pulling low
Resislor pullup

Hinh 1.10: Khe thoi gian khéi tao

— Gian d6 khe thoi gian doc viét:

START
oF SO OF SLOT
MASTER WRITE “0" SLOT MASTER WRITE “1” SLOT
— +— ps < Ty <20
— Glps<Ty“0" <120ps ——»
— |._ >1ps
Vey
1-WIRE BUS @
GND -
DS18B20 Samples DS18B20 Samples
MIN TYF MIN TYP
+ 15us |+ 15u5 —+|le— 30ps —..| « 15ps _.|.- 15p5 e 30ps —
MASTER READ “0" SLOT MASTER READ “1" SLOT
—>| +— 1ps < Tase < 00
Ve
GND —
+— Master samples >lps | Master samples
=1ps — |-|—
e 15ps I 45ps I — 15us —-|
LINE TYPE LEGEND
s master pulling low DS18B20 pulling low
Resistor pullup

Hinh 1.11: Khe thoi gian doc,viét

IV. Giéi thiéu vé LCD 16x2:
— Théng sb ki thuat:
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VSE VDD VEE RS RW EN DO D1 D2 D3 D4 D5 DE D7 A K

1 2 I 4 5 67 8 9 101112 13 141516
T

N __,——'—"'_:—_'—'—"'_-::_'—

TIMSHARF

l1ex2CharacterLCH

Hinh 1.12: Hinh 4nh so d6 chan LCD 16x2.
— Lecd ¢ tat ca 16 chan:

- Chan cap nguén: vss (ndi ngudn 5V), VDD (ndi 0V), VO (diéu chinh d6
tuong phan)

- RS: Chan chon thanh ghi (Register select). N6i chan RS véi logic “0”
(GND) hoic logic “1” (VCC) dé chon thanh ghi.

+ Logic “0”: Bus DB0-DB7 sé& néi v6i thanh ghi 1énh IR cta LCD (¢ ché
d6 “ghi” - write) hoic ndi voi b dém dia chi cia LCD (& ché do “doc” - read).

+ Logic “1”: Bus DB0-DB7 s& ndi v&i thanh ghi dit liéu DR bén trong LCD.

- RW: Chan chon ché d6 doc/ghi (Read/Write). N6i chan R/W véi logic “0”
dé LCD hoat dong & ché d6 ghi, hodc nbi véi logic “1” dé LCD & ché do doc.

- E: Chan cho phép chét xung ki tu (Enable). Sau khi céc tin hi¢u duoc dat
lén bus DBO-DB7, céc Iénh chi duoc chap nhan khi ¢ 1 xung cho phép ciia chan
E.

+0 ché d6 ghi: Dit liéu ¢ bus s& duge LCD chuyén vao (chap nhan) thanh
ghi bén trong no khi phat hi¢n mét xung (high-to-low transition) cta tin hiéu chan
E.

+ O ché @6 doc: Dit liéu s& duge LCD xuat ra DB0-DB7 khi phat hién canh
l&n (low-to-high transition) & chan E va dugc LCD gitt ¢ bus dén khi ndo chan E
xudng murc thap.

-D0-D7: Chan dir liéu

-A, K: Chan diéu khién dén nén
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Lcd 6 thé hoat dong theo 2 ché do: 4 bit va 8 bit. Ché do 4 bit doi hoi phai
két ndi voi 7 chan I/O ciia ardiuno. Ché do 8 bit doi hoi phai két ndi vai 11 chan
I/O cta Ardiuo. Trong dé tai ndy em chon LCD hoat dong & ché do 4 bit

V.  Giéi thiéu vé module truyén phat nRF24L01
1. Théng so ky thuat

Hinh 1.13: Module nRF24L01.

-Radio:

+Hoat dong ¢ giai tin 2.4Ghz

+ C6 126 kénh

+Truyén va nhan dir liéu

+ Truyén téc do cao IMbps hoidc 2Mbps.
- C6ng suit phat:

+ CO6 thé cai dat duoc 4 cong suat ngudn phat: 0,-6,-12,-18dBm
- Thu:

+ C6 bo loc nhiéu tai dau thu

+ Khuéch dai bi anh huéng béi nhidu thap (LNA)
-Nguén cép:

+ Hoat dong tur 1.9-3.6V

+ Céc chan 10 chay dugc ca 3.3 1an 5V
- Giao tiép:

+ 4 chan giao tiép theo giao thirc SPI
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Pai Hoc Su Pham K¥ Thuat Khoa bién-bién Tu

+ Toc do tdi da 8Mbps
+ 3-32 bytes trén 1 khung truyén nhan.

2. So do chan:

i

-
.
-
.
-
o
.
i

Hinh 1.14: So' @6 chan module NRF24L01.
3. Phén tich

+Module nRF24L01 hoat dong & tan s6 song ngan 2.4G nén Module nay
kha niang truyén dir liéu toc do cao va truyén nhan dit liéu trong diéu kién moi
truong co vat can.

+Module nRF24L01 c6 126 kénh truyén. Picu ndy gidp ta c6 thé truyén
nhan di liéu trén nhiéu kénh khac nhau.

+Module kha ning thay d6i cong suit phat bang chuong trinh, diéu nay
gilp no cé thé hoat dong trong ché do tiét kiém ning luong.

+ Chu y: Pién 4p cung cap cho 1a 1.9V dén 3.6V. Pién ap thuong cung cap
14 3.3V. Nhung céc chan 10 tuong thich v&i chuan 5V. Piéu ndy gilp né giao tiép
rong dai vai cac dong vi diéu khién.

VI.  Giéi thiéu vé ngdn ngir 1ap trinh cho Arduino.
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Pai Hoc Su Pham K¥ Thuat Khoa bién-bién Tu

DO_MNHIET_DO_FULL_THU | Arduino 1.0.5-r2 ——— = | S —"—

File Edit Sketch Tools Help

Do _MNHIET_DO__FULL THI

AEet moi chan woi aArduino Mega Z560 nlna saua: -
s

S—IFR0Q —>= 53 =

MISO —>= S50

MOSIT —>= 51

SCKE —>» 52

CE = S-—49

CSM —> 7-—45

Gy —>= GITD

WCC = 3. 3w

L
A AskEhai bao thu wien LCD
#include <LiguidCresit=al.hos

#include <SFT1.h>=
#Finclude <nRFZALOlpD .o

LigaidCrystal lcdl(z2, 23, 24, 25, 26, 27): fLiguidCrystal (s, =enab

- (11 3

Hinh 1.15: Giao dién phin mém Arduino IDE.

Thiét ké bo mach nhé gon, trang bi nhiéu tinh ning thong dung mang lai
nhiéu loi thé cho Arduino, tuy nhién sitc manh thuc su cta Arduino ndm & phﬁn
mém. Moi truong 1ap trinh don gian dé sir dung, ngon ngit 1ap trinh Wiring dé
hiéu va dya trén nén tang C/C++ rat quen thudc voi ngudi 1am ky thuat. Va quan
trong 1a s6 luong thu vién code duoc viét sin va chia sé boi cong dong ngudn mo
la cuc ky 16n

Arduino IDE 13 phan mém dung dé 1ap trinh cho Arduino. Mai trudng lap
trinh Arduino IDE c6 thé chay trén ba nén tang phd bién nhit hién nay 1
Windows, Macintosh osx va Linux. Do ¢ tinh chat nguén mé nén mdi truong 1ap
trinh ndy hoan toan mién phi va c6 thé md rong thém bai nguoi dung ¢ Kinh
nghiém.

Ngbn ngit 1ap trinh c6 thé duoc md rong thong qua cac thu vién C++. Va
do ngdn ngit 1ap trinh ndy dua trén nén tang ngdn ngi ¢ ciia AVR nén nguoi ding
hoan toan c6 thé nhing thém code viét bang AVR vao chuong trinh néu

muébn.Hién tai, Arduino IDE c6 thé download tir trang chu http://arduino.cc/ bao

gom cac phién ban sau:

- Arduino 1.0.5
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Pai Hoc Su Pham K¥ Thuat Khoa bién-bién Tu

-Arduinol.5.5 BETA (Hd tro cho 2 board Arduino mdi nhat 13: Arduino
Yun va Arduino Due).
-Arduino IDE cho Intel Galileo.

VI1.Giéi thi¢u phan mém Visual Studio 2010:
1.Téong quan:

— Visual Studio 2010 Ultimate la cong cu xay dung , lap trinh m& ngudn dé
quan tri thong tin hé thong phat trién phan mém ctia doanh nghiép, xay
dung cac tng dung cho may dé ban va cac tng dung web.

— Visual Studio 2010 Ultimate dugc xem la mot trong nhirn cong cu thiét ké
t6t nhat hién nay véi viée phat trién phadn mém, trién khai cac giai phap

doanh nghiép.

210 x|
M Edt Vew Debug Toam Dot Tooh Archischaw  Tek Aahoe  Wrdow Heg
eddl| & e A L] e i e 2
Lol ot o Solution Ciplore Ax
1 o |
hoaofr .
QO Visual Studio 2010 Utimae
; (et Sxarted
— Wik e
) opunp * Wtk s Mrwy In Wikl S bucko 110
Uiy Sleind Ky b . Flipdnd 1 e
-
al Shusdcs 3014 0 Crvparvis
gty Foren e RET Framascrh, version 4
wide L Wil Sl 52 it Fae
w Criarlineg Apple ations with Wil St
i Etowachng Vil Studo
Coavdvaamdty sl Lessrmeireg Resones
(= TR ——
I e page o ety
Vs N Ex

Hinh 1.16: Giao dién phin mém Visual Studio 2010.
— Visual Studio 2010 Ultimate dugc tang cuong thém nhitng giai
phap giam thiéu nguy co trong qué trinh phat trién thiét ké.
— Visual Studio 2010 Ultimate tao ra cac giai phap vé phin mém,

phét trién mot s6 cong cu tuyét voi clia tng dung lap trinh.
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Pai Hoc Su Pham K¥ Thuat Khoa bién-bién Tu

— C6 thé ndi Visual Studio 2010 Ultimate 1& phan mém khong thé
thiéu danh cho nhitng K¥ thuat vién phan mém va mot sd cong ty
phét trién phan mém.

Nhirng tinh niang chinh cia Visual Studio 2010 Ultimate:
— Phat trién m& ngudn, phan mém.
— Thuyc hién giai phap phan mém.
— Ung dung lap trinh.
2.Gio6i thiéu Windown Form C#:
2.1 Giéi thi€u:
— Tao ra cac ing dung chay trén may tinh c6 cai dat .NET Framework 2.0.
— Su dung khong gian System.Windows.Forms.
— Thiét ké giao dién tryc quan.

— Vi duy ta thiét ké giao dién nhu hinh dudi:

Accounting Login

Login

Please enter Username and Password

Username:

Password:

Hinh 1.17: Mét giao di¢n diing nhap do ngwéi dung thiét ké.
2.2. Ung dung cia Windowns Forms:
— Céc chuong trinh quan 1y tai chinh dan su,san xuat,quan 1y doanh

nghiép,..
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PHAN 2
LAP TRINH VA LAP PAT MACH PO NHIET PQ VA
TRUYEN PHAT KHONG DAY,VIET GIAO DIEN NHAN

NHIET PQ DUNG C#
I.  Mach phat:

1. So d6 cac khéi:

CAM BIEN ARDUIZI\é(é)OMEGA Nrf24101

DS18B20 » o (PHAT)
(XU LY TRUNG

TAM)

LCD
(HIEN THI)

2. Chirc ning cac khoi:

— Cam bién: c6 chic ning do nhiét do tir moi trudng va g gid tri do
duoc cho Ardiuno khi c6 tin hiéu yéu cau.

— Khdi xir ly trung tdm: ¢6 chirc nang diéu khién cam bién DS18B20 do
nhiét do, dong thoi hién thi dit liéu trén LCD va diéu khién phat dit liéu
thdong qua module NRF24L01.

— Khéi hién thi: c6 chirc niang hién thi gia tri nhiét do do duoc.

— Khdi phéat: c6 chic ning phat di liéu( nhiét d6 do duoc) tir Ardiuno nay

sang bo thu cua Arduino khéc.
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3. So' do két ndi phan cing:
a. Bang 1. Bang két néi chan Arduino véi LCD:
Arduino pin 22 23 24 25 26 27

LCD pin RS E D4 D5 D6 D7

b. Bang 2. Bang két ndi chan Arduino véi DS18B20:

2
Arduino pin o 5V GND
(ngb vao so)

DS18B20 Vout Vs GND

c. Bang 3. Bang két ndi chan Arduino voi nRF24L01:

Arduinopin | GND | 3.3V | 8 7 52 o1 50 53

NRF24L01

oIN GND | VCC | CE | CSN | SCK | MOSI | MISO | IRQ

d. So dd két ndi chung cho cac khéi:

Hinh 1.18: So' d két ndi phin cirng bén phat.
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4. Lap trinh cho Arduino mach phat:
4.1. Gidi thiéu thw vién sit dung trong chwong trinh do va phéat nhiét
do:
+ Thu vién: module nRF24L01
#include <nRF24L01p.h>
+Thu vién: truyén di liéu
#include <SPI.h>
+ Thu vién: LCD
#include <LiquidCrystal.h>
+Thu vién :giao tiép vai cam bién one wire
#include <OneWire.h>
4.2. CODE lap trinh:
//khai bao thu vien LCD
#include <LiquidCrystal.h>
LiquidCrystal lcd(22, 23, 24, 25, 26, 27);
#include <SPI.h>
#include <nRF24L01p.h>
NRF24L01p transmitter(48,49);
#include <OneWire.h>
OneWire ds(2);
// Scratchpad locations
#define TEMP_LSB 0
#define TEMP_MSB 1
#define HIGH_ALARM_TEMP 2
#define LOW_ALARM_TEMP 3
#define CONFIGURATION 4
#define INTERNAL_BYTE 5
#define COUNT_REMAIN 6
#define COUNT_PER_C 7
#define SCRATCHPAD _CRC 8
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// Device resolution
#define TEMP_9 BIT Ox1F// 9 bit
#define TEMP_10_BIT Ox3F // 10 bit
#define TEMP_11 BIT Ox5F // 11 bit
#define TEMP_12 BIT Ox7F // 12 bit
// OneWire commands
#define STARTCONVO  0x44 // Tells device to take a temperature
reading and put it on the scratchpad
#define COPYSCRATCH 0x48 // Copy EEPROM
#define READSCRATCH OxBE // Read EEPROM
#define WRITESCRATCH O0x4E // Write to EEPROM
#define RECALLSCRATCH 0xB8 // Reload from last known
#define READPOWERSUPPLY 0xB4 // Determine if device needs
parasite power
#define ALARMSEARCH  O0xEC // Query bus for devices with an
alarm condition
int HighByte, LowByte, TReading, SignBit, Tc_100, Whole, Fract;
int i;
float T;//nhiet do o gia trido C
byte data[12];//mang de luu du lieu vung nho
byte addr[8],data_scratch[9];//mang de luu gia tri cua vung nho ROM
byte numberDevice,bit_resolution;
//ham xuat ra ki tudo C
byte ki_tu_do[8] = {
B00111,
B00101,
B00111,
B0000O0,
B0000O0,
B0000O0,
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B00000,

B00000,
+H
void countDevice()//function count number device 1-Wire on bus
{

numberDevice=0;

while(ds.search(addr))

{

numberDevice++;
¥
Serial.print("Found : ");
Serial.print(numberDevice);
Serial.printIn(" device.");

bool get_Address(unsigned char* deviceAddress, byte index)
[*
ham tim du lieu vung nho ROM cua thiet bi thu index va
luu du lieu vao mang deviceAddress
*/
{
byte index_temp=0;
while(index_temp <= index && ds.search(deviceAddress))
{
If((index_temp == index) && (ds.crc8(deviceAddress, 7) ==
deviceAddress[7]))
return true;
index_temp++;
}

return false;

}
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void display_ROM(byte n)//functon display memory ROM of all device
{
inti,j;
for(i=0;i<n;i++)
{
get_Address(addr, i);
Serial.print("Found device ");
Serial.print(i, DEC);
Serial.printIn(" with : ™);

Serial.print("ROM memory : ");
for(j=7;j>=0;j--)
{
Serial.print(addr[j], HEX);
Serial.print(" ");
¥
Serial.printin();
IIxac dinh ho thiet bi
if (addr[0] == 0x10)
{
Serial.printin("Family device is : DS18S20");
¥
else if (addr[0] == 0x28)
{
Serial.printIn("Family device is : DS18B20");

}

else

{

Serial.print("Device family is not recognized: 0x");
Serial.printin(addr[0],HEX);
return;
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¥
//cai dat do phan giai

set_Resolution(addr, 12);

//doc do phan giali
get_Resolution(addr);
Serial.print("Number bit Resoluton : *);
Serial.printin(bit_resolution);

¥
¥

void read_Scratch(unsigned char* deviceAddress, unsigned char*
scratchPad)
{

ds.reset();

ds.select(deviceAddress);

ds.write(READSCRATCH);

// byte 0: temperature LSB

scratchPad[TEMP_LSB] = ds.read();

// byte 1: temperature MSB
scratchPad[TEMP_MSB] = ds.read();

I/ byte 2: high alarm temp
scratchPad[HIGH_ALARM_TEMP] = ds.read();

I/ byte 3: low alarm temp
scratchPad[LOW_ALARM_TEMP] = ds.read();

I byte 4:

// DS18S20: store for crc

// DS18B20 & DS1822: configuration register
scratchPad[ CONFIGURATION] = ds.read();
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I/ byte 5:
/I internal use & crc
scratchPad[INTERNAL_BYTE] = ds.read();

I byte 6:

// DS18S20: COUNT_REMAIN

// DS18B20 & DS1822: store for crc
scratchPad[COUNT_REMAIN] = ds.read();

I byte 7:

// DS18S20: COUNT_PER_C

// DS18B20 & DS1822: store for crc
scratchPad[COUNT_PER_C] = ds.read();

/I byte 8:
// SCTRACHPAD_CRC
scratchPad[SCRATCHPAD CRC] = ds.read();

ds.reset();

}

void get_Resolution(unsigned char* device Address)
{
bit_resolution =0;
read_Scratch(deviceAddress, data_scratch);
if(data_scratchfCONFIGURATION]== 0x1F)
{
bit_resolution = 9;
}
else if(data_scratch[CONFIGURATION]== 0x3F)

{
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bit_resolution = 10;
}
else if(data_scratch[CONFIGURATION]== 0x5F)
{
bit_resolution = 11;
}
else if(data_scratch[CONFIGURATION]== 0x7F)
{
bit_resolution = 12;
}
}

void write_ScratchPad(unsigned char* deviceAddress, unsigned char*
scratchPad)
{
ds.reset();
ds.select(deviceAddress);
ds.write(WRITESCRATCH);
ds.write(scratchPad[HIGH_ALARM_TEMP]); // high alarm temp
ds.write(scratchPad[LOW_ALARM_TEMP]); // low alarm temp
ds.write(scratchPad[ CONFIGURATION]); // configuration
ds.reset();
ds.write(COPYSCRATCH);
delay(10); // 10ms delay
ds.reset();

}

void set_Resolution(unsigned char* deviceAddress, byte newResolution)

{

read_Scratch(deviceAddress, data_scratch);
switch (newResolution)

{

case 12:
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data_scratch[CONFIGURATION] = TEMP_12 BIT;
break;

case 11:
data_scratch[CONFIGURATION] = TEMP_11 BIT;
break;

case 10:
data_scratch[CONFIGURATION] = TEMP_10 BIT;
break;

case 9:

default:
data_scratch[CONFIGURATION] = TEMP_9 BIT;
break;

}

write_ScratchPad(deviceAddress, data_scratch);

}

void measure_T(byte n)//ham do nhiet do tat ca cac kenh
{
int a,b;
for(a=0;a<n;a++)
{
get_Address(addr, a);
ds.reset();//khoi tao cho vong giao tiep ke tiep
ds.select(addr);
ds.write(0x44,1); // DS18B20 Function Command:start conversion
Temp, with parasite power on at the end
delay(1000); // maybe 750ms is enough, maybe not
// we might do a ds.depower() here, but the reset will take care of it.
ds.reset();
ds.select(addr);//MATCH ROM COMMAND
ds.write(OXBE); //DS18B20 Function Command: Read Scratchpad
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LowByte = ds.read();
HighByte = ds.read();
TReading = (HighByte << 8) + LowByte;
/*ghep byte cao va byte thap cua thanh ghi nhiet do
de duoc du lieu nhiet do 12 bit
*/
SignBit = TReading & 0x8000; // test most sig bit
//ket qua tra ve la 1 neu bit thu 12 cua TReading la 1,nghia la nhiet do
am
if (SignBit) // negative
{
TReading = (TReading " Oxffff) + 1; // 2's comp
}
Tc 100 = (6 * TReading) + TReading / 4; // multiply by (100 *
0.0625) or 6.25

Whole = Tc_100/ 100; // separate off the whole and fractional portions
Fract = Tc_100 % 100;

T=Tc_100;

T=T/100;

/ltruyen du lieu nhiet do ra cong COM
Serial.print("Temperature device ");
Serial.print(a, DEC);

Serial.printIn(" is : ");
if (SignBit) // If its negative
{
Serial.print("-");

}
Serial.printIn(T);
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//hien thi nhiet do len LCD
Icd.setCursor (9, a);
lcd.print(T);

/ltruyen nhiet do
transmitter.txPL(a);
transmitter.send(SLOW);
transmitter.txPL(Tc_100);
transmitter.send(SLOW);

}

}
void setup(void) {

Icd.createChar(0, ki_tu_do);//tao ki tu do "0™" ki tu do co ten "char(0)"

//khoi tao LCD

Icd.begin(16,2);//hien thi LCD 16 cot 2 hang

//hien thi hang 1

Icd.setCursor(0, 0);//lcd.setCursor(col, row) di chuyen con tro tai cot 0
hang 0

lcd.print("Chanel 1:");

I/xuat Ki tu char(0) ra LCD
Icd.setCursor (14, 0);
Icd.print(char(0));

IIxuat ki tu "C" ra LCD

Icd.setCursor(15,0);

lcd.print("C");

//hien thi hang 2

Icd.setCursor(0, 1);//lcd.setCursor(col, row) di chuyen con tro tai cot 0
hang 0

lcd.print("Chanel 2:");
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I/xuat Ki tu char(0) ra LCD
Icd.setCursor (14, 1);
Icd.print(char(0));

IIxuat ki tu "C" ra LCD
Icd.setCursor(15,1);
lcd.print("C");

// start serial port

Serial.begin(9600);

//khoi nrf24101

SPI.begin();//khoi tao truyen du lieu kieu SPI
transmitter.channel(10);//chon kenh truyen cho module nRF24L01
transmitter. TXaddress("Artur™);
transmitter.init();

//dem so thiet bi tren bus data

countDevice();

Il

display_ROM(numberDevice);

get_Address(addr, 0);
ds.reset();//khoi tao cho vong giao tiep ke tiep
read_Scratch(addr, data_scratch);

void loop(void)

{

measure_T(numberDevice);

}
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4.3. Nap code va chay chwong trinh:
Sau khi nap chuong trinh cho Arduino thi hé théng bat dau lam viéc.
Hé théng hoat dong theo trinh ty nhu sau:
— Arduino diéu khién DS18B20 do nhiét d6 va gui lai nhiét d6 vé
arduino,viéc giao tiép xay ra tai chan digital 2.

— Arduino guti nhiét do do duoc cho LCD 16x2 hién thi.

— Arduino truyén nhiét ¢6 nhan dugc dén khdi thu théng qua module
nRF24L01.

Hinh 1.19: Hinh anh thue té két qua nhiét do bén phat.
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Il. MACH THU
1. So dé khoi:

KHOI THU

(MODULE
NRF24L01)

KHOI HIEN THI

GIAO DIEN
WINDOWN

ARDIUNO
MEGA 2560

(KHOI XU LY
TRUNG TAM)

Khoa Dién-bién Twr

2. Chire niing cac khoi:

KHOI HIEN
THI
LCD

— Khébi thu: ¢6 chitc nang nhan dit liéu nhiét tr module NRF24L01 cua

may phat.

— Khdi xtr ly trung tam: ¢6 chue ning diéu khién nhan di liéu théng qua
module NRF24L01, dong thoi hién thi di liéu trén LCD.

— Khéi hién thi LCD: ¢6 chiic nang hién thi gia tri nhiét do thu duoc.

— Khéi hién thi trén giao dién Windowns:hién thi nhiét d6 nhan duoc tur

Arduino.

3. So @6 két ndi phan cirng:

a. Bang 4. Bang két nbi chan Arduino vai LCD:

Arduino pin 22 23 24 25 26 27
LCD pin RS E D4 D5 D6 D7
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b. Bang 5. Bang két ndi chan Arduino v&i module NRF24L01:

Khoa bién-bién Tu

Arduinopin | GND | 3.3V | 8 7 52 o1 50 53
NRF24L01
oIN GND | VCC | CE | CSN | SCK | MOSI | MISO | IRQ

a. So dd két ndi chung cho cac khéi:

Hinh 2.1: So' d6 két ndi phén citng bén thu.

4. Lap trinh cho arduino mach thu:

4.1. Gioi thiéu thw vién sir dung trong Arduino bén thu:

+ Thu vién: module nRF24L01

#include <nRF24L01p.h>

+Thu vién: truyén dir liéu

#include <SPI.h>

+ Thu vién: LCD

#include <LiquidCrystal.h>
4.2 CODE chuwong trinh Arduino:

/Ikhai bao thu vien LCD
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#include <LiquidCrystal.h>

#include <SPI.h>

#include <nRF24L01p.h>

LiquidCrystal lcd(22, 23, 24, 25, 26, 27);//LiquidCrystal(rs, enable, d4,
d5, d6, d7)//dieu khien LCD qua 6 chan cua LCD

NRF24L01p receiver(48,49);//CSN,CE

int index,index_0;

int Temp,ND_Temp;

float T;

//ham xuat ra ki tudo C
byte ki_tu_do[8] = {

B00111,

B00101,

B00111,

B0000O,

B0000O,

B0000O,

B0000O,

B0000O,

}

//ham tryen du lieu den may tinh

void serial_monitor()

{

Serial.print(*Nhiet do nhan duoc la: *);//truyen du lieu khong co ki tu
xuong dong

Serial.print(T);//ghi chuoi

Serial.printIn(* do C");//truyen du lieu co Ki tu xuong dong
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}

/lham nhan du lieu
void nhan()
{

receiver.read();

receiver.rxPL(Temp);

}

void setup(){

Icd.createChar(0, ki_tu_do);//tao ki tu do "0™" ki tu do co ten "char(0)"

//khoi tao LCD

Icd.begin(16,2);//hien thi LCD 16 cot 2 hang

//hien thi hang 1

Icd.setCursor(0, 0);//lcd.setCursor(col, row) di chuyen con tro tai cot 0
hang 0

lcd.print("Chanel 1:");

I/xuat Ki tu char(0) ra LCD
Icd.setCursor (14, 0);
Icd.print(char(0));

IIxuat ki tu "C" ra LCD

Icd.setCursor(15,0);

lcd.print("C");

//hien thi hang 2

Icd.setCursor(0, 1);//lcd.setCursor(col, row) di chuyen con tro tai cot 0
hang 0

lcd.print("Chanel 2:");
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I/xuat Ki tu char(0) ra LCD
Icd.setCursor (14, 1);
Icd.print(char(0));

IIxuat ki tu "C" ra LCD
Icd.setCursor(15,1);
lcd.print("C");

//khoi tao toc do truyen du lieu noi tiep den may tinh
Serial.begin(9600);
Serial.printin("Nhan nhiet do.....");
//khoi tao truyen du lieu SPI
SPI.begin();

//khoi tao nRF24L01
receiver.channel(10);
receiver.RXaddress("Artur");
receiver.init();

index_0=0;

//[dong bo du lieu nhan va phat
while(!receiver.available());

do

{

if(receiver.available())

{
receiver.read();
receiver.rxPL(Temp);
//Serial.printin(Temp);
If(Temp==0 || Temp==1)
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{
index = Temp;

Serial.printin(index);

}

while(index==index_0);

}
void loop(){

/Ixuat du lieu nhiet do ra LCD
while(Ireceiver.available());
if(receiver.available())
{
receiver.read();
receiver.rxPL(ND_Temp);
T=ND_Temp;
T=T/100;
Icd.setCursor(9,index);
//Serial.printin(ND_Temp);
Serial.printin(T);
lcd.print(T);

while(Ireceiver.available());

if(receiver.available())

{
receiver.read();
receiver.rxPL(Temp);
if(Temp==0 || Temp==1)
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{
index = Temp;

Serial.printin(index);

}

5. Nap code va chay chwong trinh:
— Sau khi nap chuong trinh cho Ardiuno, thi dir liéu nhiét d6 sé thu
thong qua module NRF24L01 va hién thi 1én LCD, ta ciing c6 thé
hién thi gia tri nhiét d6 nay 1én man hinh may tinh théng qua ché do

Serial Monitor ctia phan mém Arduino IDE.

Chanel 1:31.86°C

31
Chanel 2:31.086°C

Hinh 2.2: Hinh anh thue té két qua nhiét dd nhan dwoce bén thu.

6. Kiém tra sw dong bé giira bén phat va bén thu:
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hanel 1:31.86°C Chanel 1:31.
Chanel 2:31.86°C Chanel 2:31.86°C

O\

Hinh 2.3: Hinh anh nhiét d§ bén phéat va bén thu.

I11. GIAO DIEN NHAN VA HIEN THI NHIET PO
1. Thiét ké giao dién hién thi nhiét do:

a5 Forml (o || = | =]
About  Help
(S DIBD
SLATEL v TEMPRATURE CHAMNEL 1 O clo C
I In |
CONTROL
COMNECT DISCOMNECT
‘ ‘ ‘ ‘ TEMPRATURE CHAMEL 2 do C
EXIT
Status

Hinh 2.4: Giao dién hién thi nhiét d§ nhan.
2. Viét chwong trinh cho giao dién:

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

using System.Drawing;

using System.Ling;

using System.Text;

using System._Windows.Forms;

using System.10;
using System.10.Ports;
using System.Xml;

namespace RECIEVER_DATA

{
public partial class Forml : Form
{
SerialPort P = new SerialPort();
string InputData = String.Empty;
int TT = 0;
delegate void SetTextCallback(string text);
public Form1()
{
InitializeComponent();
string[] ports = SerialPort.GetPortNames();
cbCom. Items.AddRange(ports); P_ReadTimeout = 1000;
P.DataReceived += new SerialDataReceivedEventHandler(DataReceive);
private void DataReceive(object obj, SerialDataReceivedEventArgs e)
{
InputData = P.ReadLine();
if (InputData != String.Empty)
{
if (Convert.ToDecimal (InputData) == 0)
{
1T = 0;
}
else if (Convert.ToDecimal(InputData) == 1)
{
TT = 1;
}
else
{
if (TT == 0)
SetTextl(InputData);
}
else if (0T == 1)
SetText2(InputData);
}
}
}
}
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// Ham hien thi nhiet do kenh 1
private void SetTextl(string textl)

{
if (this.textBoxl.InvokeRequired)

{
SetTextCallback d = new SetTextCal lback(SetTextl);
this. Invoke(d, new object[] { textl });

else this.textBoxl.Text = textl;
}

// Ham hien thi nhiet do kenh 2
private void SetText2(string text2)

{
if (this.textBox2.InvokeRequired)

{
SetTextCallback d = new SetTextCal lback(SetText2);
this. Invoke(d, new object[] { text2 });

}
else this.textBox2.Text = text2;

}
private void Forml_Load(object sender, EventArgs e)
{

cbCom.SelectedIndex = 0;

P.BaudRate = 9600;

P.DataBits = 8;

P.Parity = Parity.None;

P.StopBits = StopBits.One;
}
private void btKetNoi_Click 1(object sender, EventArgs e)
{

try

{

P.Open(Q);

btNgat.Enabled = true;

btKetNoi .Enabled = false;

// Hién thi Status

StripStatus.Text = "Conecting to port " +
cbCom.Selectedltem.ToString();

catch (Exception ex)

{
MessageBox.Show(*'Can"t conect.”, "Try again", MessageBoxButtons.OK,
MessageBoxlcon.Error);

}
private void btNgat Click_1(object sender, EventArgs e)
{

P.Close();

btKetNoi .Enabled = true;

btNgat.Enabled = false;

// Hién thi Status

StripStatus.Text = "Disconected I';
}
private void btThoat Click_1(object sender, EventArgs e)
{

DialogResult kq = MessageBox.Show(*'Do you want exit ?', "Thong bao",
MessageBoxButtons.YesNo, MessageBoxlIcon.Question);
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if (kq == DialogResult.Yes)
this.Close();
}
private void cbCom_SelectedIndexChanged_l(object sender, EventArgs e)

if (P.1sOpen)
{

P.Close();
} _
P.PortName = chCom.Selectedltem.ToString(); }
private void label4_Click(object sender, EventArgs e)
{
}
private void toolStripMenulteml_Click(object sender, EventArgs e)
{
Form2 frmForm2 = new Form2(Q);
frmForm2.Show();
}
private void aboutToolStripMenultem Click(object sender, EventArgs e)
{
Form3 frmForm3 = new Form3(Q);
frmForm3.Show();
}
private void textBoxl_TextChanged(object sender, EventArgs e)
{
}
}
}
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6.3 Bién dich cai dit file setup ciia giao dién,giao tiép véi Arduino

ol Forml il l':'“EIl_-;:h]
About  Help
PORTCOM |coms x) TEMPRATURE CHANEL 1 2987 doC
|
CONTROL

rEEr e TEMPRATURECHANEL2 3043 doC

EXIT

Conecting to port COMS

- 4

Hinh 2.5: Nhiét d9 nhan dwgc sau khi giao tiép voi Arduino.
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PHAN 3
KET LUAN VA HUONG PHAT TRIEN

.  KET LUAN:
1. Nhirng diéu dé tai lam dwoc:

Nhu vy, véi dé tai d6 an 1:PO NHIET PQ DUNG CAM BIEN DS18B20
SU DUNG BOARD ARDUINO,HIEN THI TREN LCD,TRUYEN PHAT
KHONG DAY,GIAO TIEP VOI MAY TiNH QUA CONG COM.

Pé tai da dat duoc nhitng van dé sau:

— P4 gidi thiéu so lugc vé cac phan cirng mot cach chi tiét dé hiéu

— Da gidi thiéu phﬁn mén can thiét thun tién cho viéc lap trinh, dé)ng thoi

chi ra nhirng cau 1énh va ham quan trong lién quan.

— C6 thé do va hién thi nhiét 46 tuong d6i chinh xac,tiét kiém duoc sb

chan VDK do str dung cam bién one wire.

— C6 thé truyén phat giita thiét bi thu va nhan.

— Do nhiét @6 thang Celsius (°C).

— Tao duoc giao dién nhan nhiét d6 chay trén Windown.

— Hién thi dugc nhiét d6 nhan duoc trén giao dién Windown d4 xay dung.

2. Nhirng diéu khé khin giip phai khi 1am dé tai:

Pé tai d6 an 1:PO NHIET PQ DUNG CAM BIEN DS18B20 SU DUNG
BOARD ARDUINOHIEN THI TREN LCD,TRUYEN PHAT KHONG
DAY,GIAO TIEP VOI MAY TINH QUA CONG COM. Trong qué trinh thuc hién,
lap trinh cho mach do nhiét d6, da giap phai nhiéu kho khin khac nhau nhu: do
phai nghién ctru nhiéu tai liéu nude ngoai, datasheets,... dan dén nhiéu chd dich
sai, dich nham din dén 4p dung cac ham, ciu lénh bi sai ¥ nghia, cdu tric..., trong
qua trinh viét code gip phai nhiéu 15i phat sinh ma khong tim ngay ra nguyén
nhan can dau tu thoi gian dé giai quyét, nhiéu linh kién rat kho dé tim duoc thu

vién chuan dé lap trinh... Qua trinh lap mach ciing gip phai nhitng khé khan nhat
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dinh tuy nhién em di ¢ gang giai quyét duoc van dé phat sinh dé hoan thanh
duoc dé tai. Em da hoan thanh thiét ké, 1ap trinh va lap dit mach do nhiét do s
dung Arduino khong truyén phét trong vong 2 tuan ké tir khi nhan dé tai va sau
d6 nghién ctru trong 3 tuan tiép theo dé thuc hién dugc chic ning truyén phat tin
hiéu nhiét do giita 2 board Arduino,trong 3 tuan tiép theo em da xay dung duogc
giao dién nhan nhiét 9,2 tuan ké tiép em d& hoan thanh giao dién nhan nhiét d6
va hién thi dugc nhiét do nhan 1én giao dién.

Do day moi 1a lan dau tién 1am mot dé tai d6 an, cong véi kién thirc con
nhiéu han ché, em tu thdy dé tai cua minh thyc hién dugc van con rat nhiéu sai
s6t, khiém khuyét. Em rat mong duogc su ung ho va gitp dd cua thay gido dé dé
tai ciia em thuc hién duge hoan thién hon va c6 thém nhiéu cai tién dang ké va
mg dung tét hon vao thyc tién.

3. HUONG PHAT TRIEN:

— Xay dung hé thong gidm va dicu khién thiét bj khong day thong qua
module NRF24L01 két hop véi giao dién xay dung trén Windown.
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