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LOI CAM DOAN

Chung t6i cam doan day la cong trinh nghién ctru caa chdng toi.

Céc s6 liéu, két qua néu trong luan vin 13 hoan toan do chdng toi thuc hién.

Nhém thyc hién dé tai



LOI CAM ON

Xin gt 167 cam on chan thanh dén quy thiy c6 khoa Dién — Bién tu da giang day
em trong sudt bén nam hoc va tao diéu kién thuan loi dé em thyc hién tét dé tai.

Cam on gia dinh, cha me d4 1a ngudn dong vién to 16n vé vat chat va tinh than trong
suét thoi gian hoc hanh, dé em c6 duge twong lai, theo dudi wdc mo va sy nghiép.

Dic biét cam on thady Phan Van Hoan di tao diéu kién va huéng dan em céach hoc

tap ciing nhu nghién ctru dé hoan thanh tét d6 an tét nghiép.

Cubi cung xin chuc gia dinh, ban bé va quy thay, ¢ nhiéu sic khoe va thanh cong

trong cong viéc.

Xin chan thanh cam on!

Neudi thyuc hién d8 tai
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TOM TAT

Ngay nay véi su phat trién manh mé cua cong nghé 10Ts (Internet of Things) cuing
Vvéi cac thiét bi thong minh nhu SmartPhone, SmartWatch. .. cac san pham trén da duoc
tng dung dé tao ra cac san pham théng minh nham phuc vu cudc séng cua con ngudi
ngay cang tét hon, tién nghi hon, dat biét 1a cac san pham diéu khién théng minh, ching

duoc wng dung rong rii trong doi séng va cong nghiép.

D3 c6 nhiéu du an vé nha théng minh dwgc nghién ciu va phét trién thanh san
pham. Tuy nhién cac nha thong minh chua dugc trién khai nhiéu do chi phi lap dat va

van hanh cao, giao dién ngudi dung chua than thién.

Vi vay dé kac phuc cac nhuoc diém trén nhom nghién ctru da quyét dinh thiét ké,
thi céng hop diéu khién thiét bj dién trong nha, trong dé st sung vi diéu khién trung tam
la STM32F407VETS6, giao dién ngudi dung dugc thiét ké trén cam ung dién dung
GLCD 7. Bén canh d6 thiét bi con c6 thé diéu khién bang dién thoai théng minh st

dung hé diéu hanh Android dé diéu khién, phat nhac mp3 phuc vu nhu cau giao tri.

Xiii



CHUONG 1. TONG QUAN

Chwong 1. TONG QUAN

1.1. PAT VAN PE

Hién nay véi sy phat trién vuot bac cua khoa hoc ky thuat. Con ngudi ngay cang
hién dai hda céc trang thiét bi trong nha nham nang cao chat lugng cudc séng. Nha
thong minh (smart home) dang tro thanh xu hudng tat yéu va Ia tiéu chuan cua nhiing
ngbi nha hién dai.

Viét Nam khong nam ngoai xu hudng do, di co rat nhiéu trudong dai hoc va cong
ty tai Viét Nam nghién ctru va phat trién cac thiét bi diéu khién théng minh. Tuy nhién
viéc tng dung ngoai thuc té con gap nhiéu kho khin do chi phi dau tu cao, chua tiét
kiém vé chi phi van hanh va giao dién diéu khién chua than thién véi nguoi dung.
Hién tai cac dé tai cap sinh vién thuc hién chi xoay quanh mot sé noi dung nhu: diéu
khién bang dién thoai, tin nhan, song vo tuyén hay la Bluetooth va chi st dung cac
cam bién théng dung nhu nhiét 6, cam bién khi gas, tng dung céng nghé RFID, vé
lap trinh thi lap trinh vi diéu khién PIC, Arduino....

Ngay nay cac hdng san xuat thiét bi dién tir nhu Microchip, Atmel, Intel,
STMicroelectronics, cho ra doi nhiéu dong vi diéu khién 32 bit va 64 bit duoc ung
dung rong ri trong cong nghiép va doi sdng. Hang STMicroelectronics da tung ra thi
truong cac dong vi diéu khién 32 bit str dung core Arm cortex M4 véi wu diém 1a gia
thanh ré, hiéu suét cao, dé sir dung va cong dong sir dung kha manh trén khap thé gioi.

Pé tiép tuc phat trién theo xu hudng cua thé gigi nhom quyét dinh chon dé tai
“THIET KE VA THI CONG HOP PIEU KHIEN THIET BI DIEN TRONG NHA”.
Va véi nhimg vu diém cua dong Arm cortex M4, chon STM32F407VET6 1am vi diéu

khién trung tam.

BO MON PIEN TU CONG NGHIEP 1



CHUONG 1. TONG QUAN

1.2. MUCTIEU

Muc tiéu 14 thiét ké va thi cong hop diéu khién thiét bi dién trong nha. Gém c6
mach diéu khién va mach cong suat. Cho phép diéu khién, gidm sat cling nhu hen gio
bat tit 5 thiét bi AC 220V trén man hinh cam tng 7° . Hién thi Nhiét do, do am va
thoi gian thuc. Cho phép ngudi dung diéu khién va giam sat thiét bj tir dién thoai

thdng qua wifi va camera ip. Ngoai ra con c06 chirc nang giai tri nhu nghe nhac MP3.
1.3.  NQi DUNG NGHIEN CUU

Cac noi dung ma nhém can thyuc hién bao gom:

e NOI DUNG 1: Tim hiéu cac hoat dong cua cac bo diéu khién thong minh co
trén thi truong.

e NOI DUNG 2: Pua ra cac giai phap hoat dong va thiét ké cac khoi.

e NOI DUNG 3: Thiét ké va thi cdng mach cdng suét.

e NOI DUNG 4: Thiét ké va thi cong mach diéu khién giao tiép gitta vi diéu
khién STM32F407VET6 véi cam bién nhiét do- do am, cam bién anh sang,
man hinh GLCD, thé nhd microSD, IC phat nhac VS1003, module wifi
esp8266 va mach cong suat.

e NOI DUNG 5: Thiét giao dién nguoi dung trén man hinh GLCD 7°’ va giao
dién trén dién thoai android bang phan mém Android Studio.

e NOI DUNG 6: Viét chuong trinh cho vi diéu khién bang phan mém Keil
pVision 5.

e NOI DUNG 7: Lap rap cac khdi va tién hanh diéu khién thir nghiém cac thiét
bi.

e NOI DUNG 8: Chinh stra cac 15i xuét hién.

o NOI DUNG 9: Viét bao c4o luan van.

e NOI DUNG 10: Bao v¢ luan vin.

BO MON PIEN TU CONG NGHIEP 2



CHUONG 1. TONG QUAN

1.4. GIOI HAN
Cac gigi han caa dé tai:
e San pham chi &ng dung cho cac thiét bi céng suat nhoé nhu dén, quat, TV, DVD...
e Chi st dung cac cam bién don gian nhu nhiét d6 d6 4am, do chinh xac chua cao.

e Hé thdng chi sir dung trong nha.

1.5. BOCUC

e Chuong 1: Tong quan.

Chuong nay trinh bay dit van dé dan nhap Iy do chon dé tai, muc tiéu, ndi dung

nghién ctu, cac gisi han théng sé va bd cuc do an.
e Chuong 2: Co sé ly thuyét.

Gidi thiéu vé Arm cortex M4 va vi diéu khién STM32F4 bén canh d6 gi6i thiéu

vé cac chuan giao thiép va linh kién chinh dugc st dung trong dé tai.
e Chuwong 3: Tinh tosn thiét ké.

Chuong nay trinh bay so dd khdi hé théng, céach tinh toan cac théng sb k¥ thuat

cuia cac khoi sir dung, thiét ké cac khéi voi yéu cau dit ra ban dau.
e Chuong 4: Thi cong hé théng.

Trinh bay cac mach da thiét ké va trinh tu Iap rap thi cong, huéng dan cach cai
dat, s dung cac phan mém lap trinh va trinh bay cac thao tac huéng dan sit dung hé
thdng.

e Chuwong 5: Két qua - Nhan xét - Panh gia
Chuong nay trinh bay cac két qua dat duoc va chua dat.
e Chuwong 6: Két luan va huwéng phat trién.
Pua ra dénh gia vé nhitng két qua dat duoc so véi muc tiéu ban dau, dé ra cac

phuong an khéc phuc va huéng phat trién cua dé tai.
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Chwong 2. CO SOLY THUYET

2.1. VIDPIEU KHIEN

2.1.1 B§ vi xir Iy ARM CORTEX — M4

Cau trac ARM (viét tat tir ten gbc 1a Acorn RISC Machine) 1a mét loai cau tric
vi xur ly 32 — bit kiéu RISC (viét tat cua Reduced Instructions Set Computer - May
tinh véi tap l1énh don gian héa) dwoc sir dung rong réi trong céc thiét ké nhing. Do ¢6
dic diém tiét kiém ning luong, cac bd CPU ARM chiém uu thé trong cac san pham
dién tir di dong, ma véi cac san pham nay viéc tiéu tan cong suat thap 1a mot muc

tiéu thiét ké quan trong hang dau.[1]

Arm cortex 1a mot thé hé¢ 16i vi xir Ii thé he¢ méi dwa ra mot kién triic chuan cho
cac nhu cau cong nghé. Kién tric caa n6 1a mot 18i hoan chinh bao gom bo vi xu Iy
cortex va mot hé théng céc thiét bi ngoai vi dugc thiét ké theo giai phap SoC.

Cortex cho phép truy cap dit liéu khong thang hang, hd tro dit x6a cac bit bén
trong hai viing 1Mbyte ciia bo nhd ma khong can xu Iy luan ly (Boolean processor).
Cortex gom 3 dong:

- Cortex-A: Bo xir ly danh cho hé diéu hanh va céac tng dung phuc tap. Hb tro
tap lénh ARM, thumb, va thumb-2.

- Cortex-R: Bo xur ly danh cho hé thong doi hoi khac khe vé dap ang thoi gian
thuc. Ho tro tap Iénh ARM, thumb, va thumb-2.

- Cortex-M: Bo xtr ly danh cho dong vi diéu khién, duoc thiét ké dé toi uu vé
gia thanh. H6 tro tap lénh Thumb-2. (Dong ARM STM32 ¢6 16i Cortex-M).

B6 vi xtt Iy ARM Cortex-M4 1a thé hé vi xu ly thir 2 caa dong Cortex-M dua
trén kién traic ARMv7-M, duogc gidi thiéu vao nam 2010. N6 dugc mé rong thém vé
tap 1énh va kién trdc méi.

Corex-M4 gém mét 18i CPU 32-bit, cac thanh ghi 32-bit, duong dan dit liéu noi
bo 32-bit va giao dién bus 32-bit, cing mét sé thanh phan khéac. Ngoai ra, Cortex-M4

cling da hd tro mot s6 hoat dong lién quan dén dix liéu 64-bit.
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Hinh 2.1. Kién trdc bo vi xir Iy ARM Cortex-M4

L6i cua Cortex-M4 1a mot CPU RISC 32-bit dugc thiét ké dua trén kién tric
Harvard (dic trung bang sy tach biét gitra viing nhé chira dix liéu va chuong trinh).
NO la phién ban don gian hoa tr md hinh lap trinh caia ARM7/9 nhung c6 mot tap
lénh phong phi va téi wu hon, hd trg tot cho cac phép toan sé nguyén, kha ning thao

tac véi bit va dap ang thoi gian thuc tot hon.
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Hinh 2.2. L6i ARM7TDMI cua Cortex-M4.

OOODCONO OO0 A M

j ARM7TDMI
IO O

CPU Cortex-M4 c6 cau tric duong 6ng 3 doan (three-stage pipeline). Vai kién
trdc nay thoi gian réi cia mot chu ky s& duoc han ché t6i da nén hiéu xuét tong thé

cua nd duoc cai thién ro rét.

T g‘u

Hinh 2.3. Kién trac duong 6ng cia ARM Cortex-M4

Binh thuong Cortex-M4 c6 thé thuc thi hau hét 1énh trong mét chu trinh don,
nhung véi cau tric pipeline nay Cortex-M4 c6 thém kha niang dy doan r& nhanh nén
lénh c6 thé dugc thuc thi nhanh hon. Ttc 1a néu véi mot Iénh thuong A dang dugc
thue thi thi mot 1énh B khac s& duoc giai ma va mot 1énh C khac nira s& duoc lay vé
bo nhé. Con dbi vai lénh ré nhanh (if ... else chang han), trong khi lénh diéu kién

duoc giai ma & tang decode thi bo xir 1y s& nap Iénh du dinh r& nhéanh trong else, khi
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lénh r& duogc thuc thi, bo xir 1y s& phan tich xem dau 1a 1énh tiép theo. Néu lénh ré&
nhanh dugc chon thi nd s& duoc thuc thi ngay (vi né dang ¢ tang decode), con néu
khong thi bo vi xu ly s& thuc hién tiép lénh tiép theo (dd duoc lay ¢ tang fetch).

L6i Cortex-M4 chi hd tro tap l1énh Thumb-2. So véi kién trac tap Iénh ARM
hodc Thumb thi Thumb-2 téi vu hon vé hiéu suit va kich thuéc méa, bao gom ca bo

phan phan cimg, nhan chu trinh don, va thao tac bit-linh vuc.

Ngoai ra, Cortex-M4 con dugc tich hop ché d6 ngu (sleep mode) va tuy chon
kha nang duy tri trang thai (optional state retention capabilities) cho phép dat hiéu

suat cao véi muc tiéu thu dién nang thap. [2]

2.1.2 Vi diéu khién STM32F407
a . Cau truc bd nhé va bus.
% Céu tric hé thong bus:
- Tam bus chu:
e Cortex®-M4 véi 161 FPU I-bus, D-bus va S-bus
e DMAI1 memory bus
e DMA2 memory bus
e DMAZ2 peripheral bus
e Ethernet DMA bus
e USB OTG HS DMA bus
- Bay bus té:
e B0 nho flash ndi Icode bus
e B0 nhd flash noi Dcode bus
e B0 nhd noi SRAM(bo nhé truy XUAt ngau nhién tinh ) 1 12 112KB
(chinh)
e B¢ nhd ndi SRAM2 16KB (phu)
e AHBLI peripherals
e AHB2 peripherals
e FMC
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Hinh 2.4. CAu tric bus hé thdng
% Cau tric bd nhé.

B6 nhé chuong trinh, bd nhé dit liéu, thanh ghi va cong I /0 duoc t6 chic trong
pham vi 4 GB. Bo nhé bat dau tir dja chi 0x00000000. SRAM bat dau tir dja chi
0x20000000 va tat ca SRAM ndi déu duoc bé tri ¢ diém bat dau ving bit band. Ving
nhé thiét bi ngoai vi bat dau tir dia chi 0400000000 va ¢ ving nhé bit band. Cac
thanh ghi diéu khién cua nhan Cortex bat dau tir dia chi 0XE0000000.

Vung nhé danh cho FLASH duoc chia nho thanh ba viing. Vung thir nhat goi 1a
Uesr Flash bat dau tir dia chi 0x00000000. Ké tiép la System Memory hay con goi la
viing nhé 16n. Ving nay c6 do 16n 4Kbytes thong thuong s& duoc nha san xuat cai
dit bootloader. Cudi cung l1a ving nhé nho bat dau tir dia chi OxX1FFFFF80 chua
thong tin ciu hinh danh cho STM32. Bootloader thuong duoc dung dé tai chuong
trinh théng qua cong USART1 va chtra & viing User Flash.

Pé kich hoat bootloader ciia STM32 nguoi dung phai thiét 1ap cac chan BOOTO
va BOOT1 & mic dién &p thip va cao tuong tmg. Khi dé, sau khi STM32 duoc khai
dong chuong trinh s€ dat bootloader vao dia chi 0x00000000 va thuc thi no thay thuc

thi chuwong trinh cta ngudi ding & User Flash. Dé giao tiép vai bootloader, ST cung
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cap mot chuong trinh chay & PC, chuwong trinh nay c6 kha ning ghi, x6a ving nhé &
User Flash. Ngoai ra chiing ta c6 thé cdu hinh cac chan bootpins dua SRAM ndi vao
dia chi 0x00000000, cho phép tai xudng va thuc thi chuong trinh ngay tai SRAM.
Péu nay lam tang tdc do tai chuong trinh va han ché sé 1an ghi vao Flash .

b . Reset And Clock Control

% B reset caia vi diéu khién.

STM32 c6 nhiéu ngudn Reset khac nhau ngoai duong Reset bén ngoai.
STM32 c6 thé bi budc khoi dong lai tur: cac bd Watchdogs noi, mot Reset mém théng
qua NVIC, bo Reset mg / tat ngudn noi va mach phat hién dién &p ngudon thap. Néu
mot tin hiéu Reset xuét hién, mot bo cd trong thanh ghi kiém soét va trang thai RCC
c6 thé duoc doc dé xac dinh nguy@n nhan gay ra Reset. Trang thai cua nhitng cd nay
van con ton tai cho dén khi hé théng duoc cap nguon trg lai hodc cho dén khi ngudi

dung thiét 1ap bit Remove Reset.

V
External =
reset circuit(1)
DR NRST® RPU Internal Reset
,! l - J-_ - [ DD— Filter ’
, |’ 0.1 pF
\\_T_ I_ ! STM32Fxxx

w
-

-

ail4132c

Hinh 2.5. Mach reset.
% Xung clock caa vi diéu khién STM32F407.

C6 3 loai xung clock c6 thé duoc sir dung dé lam xung clock hé thong
(SYSCLK-xung clock cho khdi xir 1y).

- HSI( High Speed Internal-16MHZ) nguon xung clock téc do cao bén trong
Arm.

- HSE( High Speed External) nguon xung clock téc do cao bén ngoai Arm.

- PLL(Phase Locked Loop) ngudn xung clock lay tir bo nhan tan sd( hay sir

dung).

Ngoai ra Arm con ¢ cac nguédn clock phu khac nhu:
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- LSI( Low speed internal) 32Khz dung dé cap cho independent watchdog hay
RTC dung dé dinh thoi.

- LSE(Low Speed External) nguon xung clock tbc do cham thuong dugc ndi
vé6i thach anh 32.768 kHz tir bén ngoai, xung clock nay co thé duoc dung dé cap cho
RTC.

Trong hau hét cac tng dung, xung clock dung cho bo xir Iy Cortex va céc thiét
bi ngoai vi dugc ldy tir ngudén dao dong bén ngoai (HSE va LSE). Néu thach anh

ngoai ¢6 van dé nd s& sir dung bd dao dong noi (LSI) 16Mhz.
c. GPIO va AFIO.
% GPIO caa vi diéu khién.

STM32F407VET6 ¢6 5 cong da dung véi 80 chan diéu khién. Mdi chan diéu
khién c6 thé cau hinh nhu 1a GPIO hoic ¢6 chirc nang thay thé khac, hoac mdi chan
cd thé cung ldc 12 ngudn ngat ngoai.

Cac cong GPIO duoc danh sé A->E va muc tiéu thu ¢ 5V. Nhiéu chan c6 thé
duoc cu hinh nhu 13 input/output trong tac véi cac thiét bi ngoai vi riéng caa nguoi
ding nhu USART hodc I2C... Mdi port I/O c6 hai thanh ghi cdu hinh 32 bit
(GPIOx_CRL,GPIOx_CRH),c6 hai thanh ghi dir liéu 32 bit (GPIOx IDR,
GPIOx_ODR), thanh ghi set / reset 32 bit GPIOx_BSRR va thanh ghi reset 16 bit
GPIOx_BRR. Tuy vao cach sir dung ma GPIO duoc c4u hinh 13 ngd vao ,ngd ra , ngd

vao tuwong tu ,hodc vira ngd vao vira ngd ra... Duéi ddy 1a bang cau hinh cua GPIO.
< AFIO ciia vi diéu khién

Chte ning thay thé cho phép ngudi dung sir dung cac céng GPIO véi cac ngoai
vi khac. Dé thuan tién cho thiét ké phan ciing mot thiét bi ngoai vi ¢ thé duoc anh xa
tGi mot hay nhiéu chan cua vi xir 1y.

Str dung céc tinh ning thay thé caia STM32 duoc diéu khién boi cac thanh ghi
“Remap & Debug 1/0”. Méi thiét bi ngoai vi (USART, CAN, Timers, 12C va SPI) cé
1 hodc 2 truong bit diéu khién anh xa dén céc chan cua vi diéu khién. Mot khi cac
chan dwoc ciu hinh sir dung chiic ning thay thé, cac thanh ghi diéu khién GPIO s&

dugc st dung dé diéu khién chir ning thay thé thay vi tac vu 1/0. Céac thanh ghi
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Remap c6 diéu khién bo JTAG. Khi hé thong khai dong, cong JTAG dugc kich hoat
tuy nhién chirc ning theo ddi dit liéu (data trace) van chua khéi dong. JTAG c6 thé
chuyén qua ché d6 Debug, xuét dit liéu theo di ra ngoai hoic don gian chi str dung
cong GPIO.

d . Ngit.

Ngit 1 viéc vi diéu khién dirng tam thoi chuong trinh dang thue thi ma di thuc
thi mot chuong trinh khac c6 yéu cau cap thiét hon. Sau khi thyc thi xong CPU s&

quay tro vé thuc hién lai chuong trinh ci.

NVIC (Nested Vector Interrupt Controller — Bo diéu khién vector ngat 16ng
nhau) 12 mot khéi nam trong 16i Cortex c6 nhiém vu quan Iy cac nguon ngat, do co
rat nhiéu ngudn c6 kha ning yéu cau CPU ngat nén ching can c6 mot “nguwdi quan
1y” chung dé sap xép, diéu khién moi hoat dong ngat duoc dién ra diing theo ¥ mubn

tranh truong hop chong chéo, xung dot giira cac yéu cau

Dé sir dung NVIC can phai qua ba budc cau hinh. Dau tién ciu hinh bang vector
cho cac ngudn ngit ma ta mudn st dung. Tiép theo cau hinh bang thanh ghi NVIC dé
cho phép va thiét lap cac muc uu tién ciia cac ngat trong NVIC va cudi cing can phai
cau hinh céc thiét bi ngoai vi va cho phép ngat twong tng. Bang vector ngat cua
Cortex bit dau ¢ ving dudi cua bang dia chi. Tuy nhién bang vetor bat dau tir dia chi
0x00000004 thay vi 1a 0x00000000 nhue ARM7 va ARM9, bon byte dau tién duoc sir
dung dé luu trir dia chi bat ¢au cua con tré ngan xép.

MJi vector ngat c6 do rong 4 byte va giit dia chi bat dau cua chuong trinh phuc
vu ngit twong ¢ng, 15 vector ngat dau tién 1a cac ngat dat biét chi xay ra trong 16i
Cortex. C4c ngat ngoai vi ngudi dung bat dau tir vetor 16, duogc dinh nghia boi nha
san xuat va duoc lién két dén thiét bi ngoai vi. Trong phan mém, bang vector thuong
duogc gitr trong chwong trinh khéi dong bang cach dinh vi cac dia chi trinh phuc vu
ngat tai dia chi nén cua bo nhd.

e . Giao dién ngoai vi ndi tiép(SPI).
Giao dién ngoai vi ndi tiép (SPI) 1a mot chuan dong bo ndi tiép dé truyén di
lieu & ché do song cong toan phan full-duplex (hai chiéu, hai phia), do cong ty

Motorola thiét ké nham dam bao sy lién hop giita cac vi diéu khién va thiét bi ngoai
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Vi mot cach don gian va gié ré. Trong giao dién SPI st dung truyén din 4 day MOSI,
MISO, CLK, CS.

Khdi SPI téc d6 cao két ndi véi Bus ngoai vi APB2, khéi SPI toc do thap két
ndi voi Bus ngoai vi APB1 . Mdi SPI ¢é thanh ghi cdu hinh doc lap, di liéu truyén co
thé 1a 8 bit hoic 16 bit, thir ty hd tro MSB hay LSB. C6 thé cAu hinh né dong vai trd
1a Master hay Slave. Dé hd tro truyén dix liéu tbc do cao, mdi khdi SPI ¢ hd tro thém
2 kénh DMA danh cho guri va truyén nhan dir liéu. Thém vao khbi CRC danh cho ca
nhan va truyén nhan dit liéu. Khdi kiém tra 16i CRC ¢ thé hd trg CRC8 hoic CRC16
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Hinh 2.6. So d6 khéi SPI.
Trong giao dién SPI cd bén tin hiéu sb:

MOSI hay SI — cong ra cua bén chu ( Master Out Slave IN). Pay 13 chan danh
cho viéc truyén tin hiéu tir thiét bi cha dong dén thiét bi bi dong.

MISO hay SO — Cong ra bén t& (Master IN Slave Out). Pay 1a chan danh cho
viéc truyén dir liéu tir té dén chu.

SCLK hay SCK la tin hiéu clock dong bo (Serial Clock). Xung nhip chi dugc
tao boi Master.

NSS: day 1a mot chan tly chon dé chon ché d6 chu / td. Chan nay hoat dong
nhu mét "chip chon" dé cho cac SPI chu giao tiép véi céc thiét bi t6 riéng va dé tranh
chdng di liéu. Pau vao NSS cua thiét bi t6co thédugc didu khién bai cac cong 1/0
trén thiét bi chi. Chan NSS ciing ¢6 thé duoc sir dung nhu mot dau ra néu duoc kich
hoat (SSOE bit) va xudng muc thip néu SPI 1a trong cau hinh chinh. Theo cach nay,

tat ca cac chan NSS tir thiét bi té duoc két ndi vai chan NSS cua thiét bi chu déu
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dugc dua xuéng muc thap va trg thanh thiét bi t& khi chung duoc cau hinh trong ché

d6 diéu khién bing phan cang.
f. 12C

Giao tiép I12C 14 giao thic wu tién truyén thong ndi tiép duoc phat trién bai
Philips Semiconductor. Mot giao tiép 12C gdm 2 diy: SDA 1a dudng truyén dir lidu
hai hudéng, SCL 1a dudng truyén xung dong bo. Truyén voi téc do tiéu chuan 1a
100KHz va tdc do cao 1a 400KHz. Giao tiép I2C hoat dong ché d6 mot cha mot t&
hodc mét chi nhiéu t&

Bén chu sé& truyén tin hiéu Start dén bén t&, sau d6 no s& gri 7 bit dir lidu chua
dia chi cua bén t& ma né mudn giao tiép, theo thir tu cac bit co trong sd 10n nhat
MSB s& truyén trude, bit thir tim dé quy dinh 1a nhan bit “0” hay gui dit liéu bit 71”7
cua thiét bi td, tiép theo 1a bit ACK dé xac nhan thiét bi c6 nhan dugc 1 byte hay

khong, cudi cung 1a tin hiéu Stop dé két thuc qué trinh truyén.

SDA_\ males X_\ ack /T

SCL
1 2 8 9
4P FEY
Start Stop
condition condition

Hinh 2.7. Phuong thtrc truyén 12C.

12C trong STM32 hd tro nham giao tiép véi cac mach tich hop ngoai. Giao
dién 12C c6 thé dugc cau hinh hoat dong & ché do slave, master hay dong vai tro bo
phan xir duong trong hé théng multi-master. Dao dién 12C hd tro téc do truyén chuan
100kHz hay téc d¢6 cao 400kHz. Ngoai ra con hd tro 7 hodc 10 bit dia chi. Puoc thiét
ké nham don gian hoa qué trinh trao d6i véi 2 kénh DMA cho truyén va nhan dit liéu.
Hai ngét cho 1 nhan Cortex, mot cho dia chi va truyén nhan. Thém nira, dé dam bao

tinh chinh xéc dir liéu truyén, khéi kiém tra 15i dir lieu (PAC- packet error checking)
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duoc tinh hop thém vao dao dién 12C cho phép kiém tra md CRC- 8 bit. Thao tac

nay duoc thuc hién hoan toan boi phan cang.

| Data register |
-
Data \VI’ .
SDA [le—»  control o Data shift register o
Comparator PEC calculation
Own address register
Dual address register
Clock PEG regi
SCL [J+—» control register !
Clock control
Register (CCR)
Control registers L
(CR1&CR2) ST
Control
Status registers P logic
(SR1&5R2) b
SMBA [« >
Interrupts DMA requests & ACK

Hinh 2.8. So d6 khéi 12C.
g . B diéu khién cho phép truy xuit linh hoat bé nhé tinh (FSMC).
FSMC la giao dién truyén dit liéu 16 bit dong bo va bat dong bo giira vi diéu
khién véi cac loai bo nhd bén ngoai.[3]
FSMC c¢6 nhiing dic diém sau:
e Giao tiép truyén dit liéu gitta AHB véi cac loai b nhé ngoai cé giao thire
phu hop.
e Pap tmg duoc cac yéu cau vé thoi gian truy xuat caa cac loai bo nhd ngoai.
e Tat ca cac bo nhd ngoai chia sé dia chi, dit liéu va tin hiéu diéu khién. Do

d6 dé chon bd nhé can truy xuat ta phai sir dung thém tin hiéu chon chip(
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chip select) riéng biét cho tirng b nhé. Tai mot thoi diém khéi FSMC chi

cd thé giao tiép vai mot bo nhd va chi cho phép mot truy xuat xay ra.
Céc dic tinh FSMC cua dong vi diéu khién STM32F40X.

e Hb tro giao tiép véi cac loai bo nho tinh:
o Ram tinh (SRAM - static random access memory).
o NOR Flash
o PSRAM (4 bank b6 nh¢).
e Hai bank NAND Flash hd trg ECC c6 thé kiém tra tgi 8 Kbyte dit liéu.
e Hb tro giao tiép PC Card 16 bit.
e HO trg ché do truy xut burst cho phép dong bo céc thiét bi( vi du giira
NOR Flash va PSRAM)
e Cho phép cai dat ché do 8 hoac 16 bit dix liéu.
e Céc tin hiéu diéu khién chip select duoc thiét ké doc 1ap cho tirng bank bo
nho.
e Cho phép lap trinh thoi gian tré cho phi hop véi nhiéu loai bo nhé nhu 1a:
o Thai gian & trang thai cho ( t6i da 1a 15)
o Thai gian quay vong caa chu ky bus ( ti da 15)
o Thai gian tré truéc khi cho phép xuat dit liéu va ghi dit liu( toi da 15)
o Thai gian tré cho viéc doc, ghi va giao thie truyén nhan.
e Cho phép truy xuét dit liéu theo byte khi ding PSRAM va SRAM.
e Chuyén doi tir bus 32 bit AHB sang 8 hoic 16 bit ndi tiép dé co thé truy
xuit duoc céc loai bd nhé ngoai 8 hoic 16 bit.
e HO trg FIFO( First In First Out) dai 2 word mdi word gom 32 bit 1am bo
dém gidp giai phong AHB khi truy xuat bo nhé tée do thap.

e HJ tro giao thuc truyén bat dong bo.
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FSMC interrupt to NVIC
—[1 FSMC_NE[4:1] 7
I FSMC_NL{or NADV) MOR/PSRAM
From clock NOR/PSRAM FSMC_NBL{1:0] signals
controller N memory FSMC_CLK _J
HOLK g controller
P

FSMC_A[25:0]
g —p1 FSMC_D[15:0] Shared
= i i - FSMC_MNOE signals
% Cu:unflgutratcun —®1  FSMC_NWE
= registers FSMC_NWAIT

FSMC_NCE[3:2] L MNAMD

~ FSMC_INT[3:2] J signals
NANDYPC Card
memory ] FSMC_INTR ™
controller FSMC_NCE4_1

FSMC_NCE4_2

FSMC_MNIORD

FSMC_NIOWR PC Card

{ signals
FSMC_MNREG
FSMC_CD
ai15591k

Hinh 2.9. So d6 khdi FSMC.
FSMC chia ving dia chi giao tiép véi cac bo nhé ngoai ra 1am 4 bank mdi bank
c6 kich thudc 256Mbyte.
Bank 1 duogc dung dé giao tiép toi 4 bo nhd NOR Flash hay PSRAM. Bank nay

duoc chia ra thanh 4 bank nho méi bank nhé c6 kich thuéc 64 Mbyte nhu sau:

e Bank 1 — NOR/PSRAML1 — bia chi nén 6000 0000H — Puoc chon bai NEL1.
e Bank 1 — NOR/PSRAM2 — bia chi nén 6400 0000H — Bugc chon bai NE2.
e Bank 1 — NOR/PSRAM3- bia chi nén 6800 0000H — Bugc chon bdi NE3.
e Bank 1 — NOR/PSRAMA4— bia chi nén 6C00 0000H — Pugc chon bai NE4.
Bank 2 va 3 duoc dung dé giao tiép voi bo nhd NAND Flash( mdi bo nha ding
1 bank).

Bank 4 dugc dung dé giao tiép véi PC Card
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Chu y: Khi sir dung mdi bank ta phai khai bao loai bo nhé ma ta dang st dung

thong qua thanh ghi ciu hinh. Khi giao tiép véi bo nhé cd bé rong dit liéu 1 16 bit thi
FSMC s& sir dung cac dudng dia chi ndi cuia AHB 13 HADDR[25:1] dé tao thanh cac
duong dia chi dé giao tiép vai bo nhé ngoai 1a FSMC_A[24:0]. Bat chap bé rong di
liéu cia bo nha 12 8 bit hay 16 bit thi khi két ndi ta lubn phai két néi FSMC_A[0] voi
duong dia chi A[0] cta bd nhé.

Address

6000 0000h

6FFF FFFFh

7000 0000h

7FFF FFFFh

8000 0000h

8FFF FFFFh

9000 0000h

9FFF FFFFh

Banks Supported memory type

Bank 1
NOR/ PSRAM

464 MB

Bank 2

4 x84 MB

NAND Flash

Bank 3

464 MB

Bank 4

464 MB

ail4719

Hinh 2.10. T6 chirc dia chi cia FSMC.

Bang 2.1. Céc tin hiéu FSMC st dung dé giao tiép voi NOR Flash.

Tén cac tin higu FSMC | 1/0 Chirc nang
CLK O | Céap xung clock cho ché do truy suat dong bo
A[25:16] O | Bus dia chi
AD[15:0] 1/0 | 16 duong dir liéu khi hoat dong & ché do khong da hop.
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Khi hoat dong & ché do da hop thi ddy 1a 16 duong dia

chi/ dix liéu
NE[X] O | Tin hiéu chon chip(Ship select),x=1..4
NOE O | Cho phép ngd ra(Output enable)
NWE O | Cho phép ghi( write enable)

Cho phép chét( Latch enable), tin hiéu nay dugc dung

NL(=NADV) O | dé bao 1a dia chi da sin sang ddi vai mot sb loai NOR
Flash
NWAIT | | Tin hiéu yéu cau cho tir NOR Flash.

h . B¢ dinh thoi (Timer)

STM32 c6 bdn khéi dinh thoi. Timer 1 1a khdi nang cao danh cho diéu khién
dong co, 3 khéi con lai dam nhiém chirc nang da nhiém. T4t ca ching déu c6 chung

kién traic, khéi nang cao sé co thém cac dac tinh phan cang riéng.

Tat ca cac bdo TIMER déu gébm bo dém 16-bit voi thanh ghi chia tan sé dao
dong 16-bit (prescaler) va thanh ghi tu nap (auto-reload). Bo dém cua khdi dinh thoi
c6 thé dugc cau hinh dé dém 1én, dém xudng hay trung tinh (Ién xuéng xen k& nhau).
Xung nhip cho ddng hd c6 thé duoc lua chon dya trén 8 ngudn khac nhau: tir ddng ho
chuyén biét dugc lay tir dong ho hé théng, tir xung nhip chan ra lay tir khdi dinh thoi
khéc, hozc tir ngudn xung nhip ngoai. Khdi dinh thoi st dung cong chon dé lay xung
nhip dau vao thich hop, nguoi ding c6 thé st dung chan ETR dé diéu khién cong

chon nay.
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o | cK_TmE from RCC Internal clock (CK_INT) »
= Trigger
w, FTit Polarity selection, ETRF Bl
2 Edge defector and Prescaler
F ‘\ TRGO o To other timers
L
Input filter To DAC and ADC
ITRT ——J»
ITRZ ——p TRGI Slave moda
fTRS / controllar
TIF_ED
»*
* Raset, ul
= Enabla,
> Up/Down, : 24
TIHFP1 > Ereadar Count REF Register [—
TIZEP2 » interfacs G T
> ] :.
=
6 b=
~{u[ AutoReload © z
Register T
. —{] 3.
L P Repatition counter z %
CK_PSC —n CK_CNT o 8
» (prescaler) = {counter) DTG[7:0] registers I g
- 3]
T cedl U cdl 1.
5 - £
1L TH TIHEPY . A T | E
£ Input fiter & P let e E1PS [ CaplureiCompare Jocirer, > V|8
F Edge detecior » ™| 1 Register » = |2 | =z
TIFFZ ] ~{ 8
E TRC CC3l @ ccal "* ] [5]
o TIZFF1 - AN A : il
1[1 Ti2 Input filter & P IC2 | oreecaler ICZPS | Caplure/Compare |OCZREF - b
£l P Eige detecor » 2 Register .
E TI2FP2 ~{ T
TRC co2l 0 coal * z
g TI3ER3 . - A ’ oca 1%
gl 13 o Input fiter & » |ic IC3FS Caplure/Campare |OCIREF — —(]
'[] Ik X —35- Prescaler » A SN =
i Edge detector T Ll _\? 3 Registar = =
(S —P . A z
TRC };’1,;‘ v coil ] ;
3 THFP3 » A AN o 1g
o T4 Input fiter & (N o | Capture/Compare |oc4REF . 1
iu, P! Edge detector i [ | Frescaler » i »

e de 4 Registar =
£ TI4FP4 (e £
= e ? e
z i
[ B8K Polarity selection A E S

1 l_‘/ ] i
£ Clock failure event fram clock canlrollar =
= S5 (Clock Security System)
AAlnterrupt & DMA output ~/u Event DTG 1 Qutput control
Legend
Preload registers transferred to active registers on U event according to control bit
M539906V1

Hinh 2.11. So @b khdi Timer 1.

+» Kénh capture/compare
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M0di kénh Capture/ Compare duoc diéu khién béi duy nhat mot thanh ghi. Chirc
ning cua thanh ghi nay c6 thé thay ddi tiy thudc cau hinh. G ché do Capture, thanh
ghi nay c6 nhom céc bit dam nhiém thiét bi loc dit liéu dau vao va ché do danh gia
cac ngd PWM. Mot khéi Capture co ban gom ¢ bén kénh vao dé ciu hinh bo phat
hién xung (Edge Detector). Khi mét xung canh Ién hay xung canh xudng duoc phat
hién, bo dém hién thoi s& dugc cap nhap vao céc thanh ghi 16 bit Capture/ Compare.
Khi su kién Capture xay ra bo dém c6 thé duoc khoi dong lai hay tam ngung. Mot
ngit DMA c6 thé duoc sir dung trong trudng hop nay. O ché do Compare, STM32

cung cap ham chuan so sanh va bo tao xung PWM.

THF_ED
To the slave rnnbe controller
Ti TIF_Rising :]\
(b——— Fiter | T1"F [ Edge ——0|T11FP1
rDTS downcounter detector ™ F_FE.“II'IQ 1 01
A TIZFP1 10 |IC1 Divider [IC1PS
.12, 14,18
ICF[3:0] CCIRICCINP —s TRC y
TiMx_CCMRA1 TiMx_CCER {from slave mode
TI2F_Rising controller)

(from channel 2)

TI2F_Falling
(from channel 2)

| CC15[1:0] | ICP‘S[1:D]] |GC1E|

TIMx_CCMR1  TIMx_CCER

MS331151

Hinh 2.12. Ché d¢ capture/compare kénh 1.
< Ché d¢ diéu khién @b rong xung (PWM).

M3i khdi Timer déu c6 kha nang tao xung nhip PWM. O ché do xung PWM,
gié tri Peroid dugc luu vao thanh ghi Auto Reload con gia tri Duty dugc luu trong
thanh ghi Capture/Compare. C6 2 kiéu tao PWM, mét 1a canh 1& (edge-aligned) va
canh I gitra(center-aligned). V&i Edge-aligned canh xuéng cua tin hiéu tring voi
thoi diém thanh ghi reload cap nhap lai gia tri. Vi center-aligned thoi diém thanh ghi

reload cap nhap lai la khoang gitra cia chu ky Duty.
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Counter register :i:ﬂj(1j(2}{3x4]{5}{5)[?i3j:”11[

OCXREF | ;
CCRx=4 : L : !

CCxIF  © |

OCXREF : E
CCRx=8 : :

CCxlF

OCXREF ‘1"

L
CCxIF _i

OCXREF
CCRx=0

CCRx>3

CCxlF

LS.

MS31083V1

Hinh 2.13. Dang song Edge-alibned PWM.

Counter register
OCxREF
CCRx=4
CCxIF CMS=01 f'
CM5=10 ,’
CMS=11 A s
OCxREF
CCRx=7
CMS=100or 11
CCxlF
I1I
OCxREF

Hinh 2.14. Dang song Center-aligned PWM.
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i. USART

USART (Universal synchronous asynchronous receiver transmitter) la chuan
truyén nhan ndi tiép ddng bo. STM32F4 cd ba khdi USART, mdi khéi cé thé hoat
dong o téc o 4.5Mbsp. Mot khdi nam trén APB1 véi xung nhip hoat dong 72MHz,
hai khéi con lai nam trén APB2.

Mach tich hgp cho phép chia nho toc 6 Baud thanh nhiéu tc d6 khéac nhau
thich hop vai nhiéu kiéu trao ddi dit liéu khac nhau. Mai khéi USART c6 hai khoi
DMA danh cho tuyén nhan dit liéu.

Dix liéu c6 thé trao doi theo ché do half duplex trén duong trén Tx. Khi hd tro

giao tiép modem va giao tiép nhiéu ludng USART con cung cip céc tin hiéu diéu
khién CTS va RTS.

Voo

Tx

[www.mbedvn.com]
Hinh 2.15. Ché d¢ half duplex cia USART.
Nguoi dung cd thé cau hinh khi USART cho céc giao tiép dong bo tdc do6 cao
dua trén 3 duodng tin hiéu riéng biét nhu SPI. Khi hoat dong ¢ ché do nay, khoi
USART s& déng vai tro 13 SPI master va c6 kha ning cau hinh Clock Polarity/Phase

nén hoan toan co thé giao tiép voi cac SPI slave khac.
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[www.mbedvn.com]

Hinh 2.16. Ché d6 hd tro giao tiép SPI cia USART.

2.2. Module LCD TFT

Module duoc st dung cd tén ER-TFTMO070-4V2.1, |a phién ban cap nhat cia
module ER-TFTM070-4. Module két hop hién thi trén méan hinh LCD 7 inch va tim
cam tmg dién dung, voi do phan giai 800x480 duoc diéu khién bai vi mach SSD1963

mang lai hinh anh sac nét o rang, gdc nhin rong.

Hinh 2.17. Man hinh LCD TFT.
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Module hd trg nhiéu chuan giao tiép song song 6800, 8080 8 bit /9 bit/16 bit/18
bit/24 bit, tich hop khe cim thé Micro SD. TAm cam tng duoc diéu khién boi IC
FT5206. Hoat dong st dung ngudn ap thap tir 1,5V dén 5,25V. Tiéu thu dién ning
thap dudi 0,75 mW tai 2,7V ti 1& 1y mau 1én dén 125 Khz. Dong tiéu thy & mic dién
4p 3.3V 1a 480mA, ¢ 5V 1a 300mA. La mach 1y tuéng khi st dung cac ngudn pin.
Puogc tng dung pho bién trong diéu khién giam sat man hinh cam tng hay trong Cac

thiét bi do luong, thiét bi dau cudi...

2.3. Giao tiép sdcard
a. Thé nhé SD

Thé nhé chuan SD (Secure Digital) néi chung 1a dinh dang thé dwoc phat minh
boi Panasonic va dugc phat trién bai lién minh giira Panasonic, SanDisk va Toshiba
vao nam 2000. Hiép hoi nay duoc thanh 1ap nhim muc tiéu dua ra tiéu chuan thé nhé
t6t hon cho thiét bi cAm tay. Sir dung dé dang trong luu trit dir liéu. Hién tai c6 3 tiéu
chuan thé SD pho bién 12 microSD, SDHC va SDXC tuwong thich véi hau hét thiét bi.

Thé SDHC “High Capacity” (dung Iugng lon) duoc gidi thiéu vao nam 2008,
danh dau buéc phét trién méi cho dong thé nhd SD. Mitc dung lugng luu trit ¢6 thé
tir 4 MB dén 64 GB.. Th¢ SDXC “Extended Capacity” (dung luong mé rong). Gidi
han luu trir dugc mo rong tir 64 GB 1€n 2000 GB (2 TB).
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Bang 2.2 . Chtrc nang chan SDCard.

SE] II\D/:S S'\[;”Fr’]iin S',\El)i(l:;i?] Name | 1/O | Logic Description
1 1 1 2 nCS I PP | SPI Card Select [CS]
9 9 9 3 DI | Pp [SI\IjIIOSSeIr]iaI Data in
3 3 3 VSS S S | Ground
4 4 4 4 VDD S S Power
5 5 5 5 CLK I PP | SPI Serial Clock [SCK]
6 6 6 6 VSS S S | Ground
. . . . Do o op SPI Serial Data Output
[MISO]
NC Unused (memory card)
| | | NIRQ | o | oD | Interrupt (SDIO card)
9 9 1 NC Unused
10 NC Reserved
11 NC Reserved
b. SDIO.

SDIO la chuan giao tiép thé nhé SD tdc do cao. Khéi SDIO cua vi diéu khién
STM32F4 gom 2 thanh phan chinh:

- Khdi chuyén d6i SDIO cung cap day du chirc nang cho cac MMC/SD/SD 1/0
nhu 12 xung clock( SDIO_CK), 1énh ( SDIO_CMD), dit liéu(SDIO_DI0..7]).

- Giao dién APB2 truy cap cac thanh ghi SDIO va céc tin hiéu yéu cau ngat hay
DMA.

Céc dic diém cua chuan giao tiép SDIO:

- H& tro 3 ché do két néi duong dir lieu khac nhau theo chuan MultiMediaCard
System Specification Version 4.2 la: 1 bit, 4 bit va 8 bit.

- Hoan toan tuong thich véi cac phién ban truéc cua MultiMediaCards.

- Thich hop véi SD Memory Card Specification Version 2.0.

- Hb trg cac tinh ning doc CE-ATA.
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- Téc d6 truyén dir liéu co thé I1&n téi 48Mhz véi ché do 8bit.

Ché d6 két ndi dix lieu mac dinh cia SDIO 1a mode 1 bit vgi chan dit lieu 1a
SDIO_DO. Chiing ta c6 thé thay d6i ché do két ndi trong phan cu hinh SDIO.

From host to card From card to host

data from card to host Stop command
stops data transfer

SDI0_CMD -{Command I-I Fiespmsel- e Cammandl-lﬂesponse -

L L O e O e

|#—— Block read operation —

Data stop operation

+ Multiple block read operation

Hinh 2.18. Qua trinh doc dit liéu caa khéi SDIO.

From host to card From card to host Stop cgammand |
sto| ta transfer
l i Data from host to card ps

SDIO_CMD Command I‘I Response -« ---ofommmmmmmmm e -Command |-{ Response - ----

[}
i
SDIOD -q--oooemoee 1 Busy! | Datablock| erc H Busy I——-l Dita block| crc | Busy|
T
I
[}

Optional cards Busy.

Meeded for CE-ATA #——  Block write operation = = Data stop aperation -

- Multiple block write operation — >

ain47ar

Hinh 2.19. Qué trinh ghi dit liéu cua khdi SDIO.

2.4. Phwong phap diéu chinh dién 4p xoay chiéu mét pha.
Phuong phép nay c6 thé giup ta diéu khién d¢ sang ciia bong dén hay toc do cia
quat bang cach thay dbi do tri hiéu dung cua diép ap ngd ra thdng qua viéc dong mo

g6c kich cua triac két hop véi viéc diéu chinh do rong xung cua vi diéu khién.
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Trong mot chu ky dién 4p xoay chiéu 1 pha thi triac chi cho phép dién ap di qua
khi duoc Kich dan, nhu hinh bén dudi.

i i i Input Sine'wave : lnpht Sine wave
i, o e on 0, ; o | S
a ol ' a , L a :
(G R Triac gate ' » ! . Trac gate

ﬂ ﬂ trigger I‘I ﬂ trigger

Triac output Triac putput

a) b)
Hinh 2.20. Dang song dién ap trong phuong phép diéu chinh dién ap xoay chiéu.

Hai hinh trén la dang song cta cung 1 mach, khac nhau la véi hinh a) thi dén s€
sang hon hinh b) do duoc kich sém hon hinh b). Thoi diém triac dan goi 1a goc kich
anpha o va duoc tinh tir diém 0 cua dién 4p AC. Gdc kich a cang nhé thi triac duoc
dan cang sém do do dién ap hiéu dung ngd ra s& cang lén 1am cho dén sang hon va
nguoc lai. Piém 0V s& xuat hién 2 1an trong mot chu Ky vi vay goc kich a sé thay doi
tur 0°-180°( 0-7t). Khi a=0 thi toan bo dién ap sé qua tai va khi a=180° thi s¢ khong c6

dién &p qua tai.

Cong thtrc tinh dién ap hiéu dung cua tai ngd ra nhu sau:

sina

UT=U\/1—%+ (2.1)

2m
Trong d6: Ur: Dién ap hiéu dung ngo ra.

U : Bién ap hiéu dung ngd vao
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a : Goc kich.

Mach phat hién diém 0 1a mot phan kha quan trong trong viéc diéu khién gdc
kich cua triac. Mach nay c6 nhiém vu phét hién thoi diém séng dién ap xoay chiéu
xubéng muc 0V, ldc ndy mach sé& tao ra 1 xung gui vé vi diéu khién, sau d6 vi diéu
khién s& xir Iy va tinh toan gui xung tao géc kich cho triac dan.

Gia sit dién &p AC c6 tan sd 50Hz thi c¢6 nghia 1a mdi chu ky dién ap mat
1/50=20 ms, dong nghia véi viec mdi 20 ms s& ¢6 2 l1an dang song dién ap vé 0V &
thoi diém bat dau va thoi diém sau d6 10ms. Khoang thoi gian tir 0-10 ms s& quyét
dinh dén dién &p ngd ra, vi du ta mudn gia tri dién ap hiéu dung ngd ra bang mét nita
ngd vao thi vi diéu khién can giri 1 xung kich triac vao thoi diém 5ms cua chu ky
dang song dién ap.

*V“I Z%iAC
_ﬂ_ A ;K Triac

Zero-C(oss Boic
detection

uC

éLoad

i1

Hinh 2.21. Mach diéu chinh d¢ sang co ban dung vi xi ly.

2.5. TIM HIEU VE HE PIEU HANH ANDROID.
2.5.1 Khéi niém Android.

Android 1a mot hé diéu hanh dya trén nén tang Linux dugc thiét ké danh cho cac
thiét bi di dong c6 man hinh cam ung nhu dién thoai théng minh va may tinh bang.
Ban dau, Android duoc phét trién bai Tong cong ty Android, voi su hd tro tai chinh
tir Google va sau nay duoc chinh Google mua lai vao nam 2005. Android ra mét vao
nam 2007 cung v6i tuyén b thanh Iap Lién minh thiét bj cam tay mo: mot hiép hoi
gom cac cong ty phan cang, phan mém, va vién thong véi muc tiéu day manh céc
tiéu chuan mé cho céc thiét bi di dong. Chiéc dién thoai dau tién chay Android duoc
ban vao thang 10 nam 2008.
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Ngoai cac phién ban android méi hién nay: ngay 3/11/2014 Android 5.0
Lollipop d3 ra mét va chinh thie duoc cip nhat cho céc thiét bi. Va hién nay phién

ban méi nhat cua android 13 Android 6.0 Marshmallow duoc tung ra thi trudng vao

ngay 5/10/2015.

Bang 2.3. Cac phién bang Android.

Version Code Name Release date API
6.0-6.0.1 Marshmallow October 5, 2015 23
5.0-5.1.1 Lollipop Novzrgfzr = 21-22
4.4.x KitKat October 31, 2013 19-20
4.1-43.1 Jelly Bean July 9, 2012 16-18
4.0-4.0.4 Ice Cream Sandwich | October 18, 2011 14-15
3.0-3.2.6 Honeycomb February 22, 2011 11-13
2.3-2.3.7 Gingerbread December 6, 2010 9-10
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2.2-2.2.3 Froyo May 20, 2010 8
2.0-2.1 Eclair October 26, 2009 5—7
September 15,
1.6 Donut 4
2009
1.5 Cupcake April 27, 2009 3

2.5.2 Kién tric h¢ diéu hanh Android.

Kién tric hé diéu hanh chinh 1a cac thanh phan (component), cac 16p (layer) cau
nén mot hé diéu hanh va cac thanh phan hay cac I6p nay phai c6 mdi quan hé Véi

nhau vé cap bac va ching phai duoc thé hién rd trong so do kién trac.

Thi kién tric hé diéu hanh chia 1am 5 16p chinh 12 16p tng dung (Application),
I6p khung ung dung (Application Framework), 16p thu vién (Libraries), 16p thuc thi
Android (Android Runtime), 16i Linux (Linux Kernel).

APPLICATIONS

Contacts Phone

APPLICATION FRAMEWORK
Ac(ivfty Windiow Céﬁéent \;i;w
(ELETTT Manager Providers System

Package Telephony Resource Location Notification
Manager Manager Providers System System

LIBRARIES ANDROID RUNTIME

Manager Framework Core Libraries

OpenGL|ES Dalvik Virtual
Machine

SGL

LINUX KERNEL

Display Camera Flash Memory Binder (IPC)
Driver Driver Driver Driver

Audio Power

Keypad Driver WiFi Dirver Drivers Management
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Hinh 2.22. Kién trac hé diéu hanh Android.
a. Lép wng dung (Application).

Android d3 bao gdbm mét bo cac tng dung chinh nhu trinh nhan email, trinh
nhan tin SMS, lich, ban 45, trinh duyét web, danh ba va cac chuong trinh phu tro

khac. Tat ca cac ang dung st dung ngdn ngit lap trinh Java.
b. Lép khung wng dung (Application Framework).

Nho Android cung cap nén tang phat trién mg, cac nha phat trién co thé xay
dung cac tng dung da dang va sang tao. CAc nha phat trién c6 thé ding cac phan
cting thiét bi, Iy théng tin vi tri, chay ngam cac dich vy, thiét 1ap canh béo, thém

théng bao vao thanh trang thai va nhiéu cai khéc nira.

Cac nha phat trién c6 thé tac dong sau vao khung APl ma céc tng dung chinh
dang dung. Kién tric tng dung duogc thiét ké don gian dé tai sir dung lai cacthanh

phan trong tng dung do.

Tat ca cac ung dung nén 1a mot bo céc dich vu va hé théng, bao gdm cac thanh

phan chinh:

- View System: da dang va c6 thé tly bién bao gom: danh sach (listView), luéi

(gridView), textbox, nat (Button), va cac View khac.

- Content Provider: cho phép @ng dung Iy dir liéu tir tng dung khéc hay ching

chia s€ dir liéu véi nhau, ...

- Resource Manager: cho phép truy xuat cac ngudn tai nguyén cuc bd nhu chudi

tinh, hinh anh va tap tin khai bao giao dién, ...

- Notification Manager: cho phép ung dung trinh bay canh b&o ¢ thanh trang
thai.

- Activity Manager: quan ly vong doi tng dung.
c. Lép thwvién (Libraries).

Tang nay chira tat ca cac thu vién Java, dugc viét dit biét cho Android nhu ac

thu vién framework, cac thu vién xay dung giao dién, d6 hoa va co sé dit liéu. Mot sb
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c6 thé ké dén nhu 13 bo may trinh duyét web ma ngudn mé WebKit, thu vién libe, co
s& dir liéu SQLite tién loi cho viéc luu trit va chia sé dir lidu, thu vién hd tro thu phat
am thanh va video, thu vién SSL gilp bao mat mang...

Thu vién bao gdm céc thanh phan dang quan tam:

- Surface Manager: quan |i giao dién bao gém 16p giao dién 2D va 3D.

- Media Framework: mét bo thu vién hd tro doc, ghi lai nhiéu dinh dang am
thanh, video, hinh anh nhu: MPEG4, MP3, AAC, JPG, PNG..v..v...

- SQLite: hé thdng co s& dit liéu c6 kich thudc nhé nhung manh mé cho tat ca
ung dung.

- FreeType: lién quan trinh bay kiéu chir va hinh anh.

- SGL: hé théng dd hoa 2D co s6.

- Libe: thu vién hé théng C duoc rit ra tir thu vién hé théng C chuan.

d. Lép thwc thi Android(Android Runtime).

Android str dung may 4o Dalvik dé chay cac (ng dung viét bang ngdn ngir Java.
May ao Dalvik 1 1a may ao duogc tinh chinh danh riéng cho thiét bi di dong chay trén
nén Android. Khac voi may 4o Java chay trén céc thiét bi di dong cd hd trg Java doi
cli, may ao Dalvik co thé gitp thiét bi chay nhiéu may ao cing ltc (thé hién tinh Pa
Nhiém).

May 4o Dalvik chay nhiéu tap tin dinh dang .dex dugc t6i wu hoa cho may co
bo nhé thap. May ao Dalvik 1é thuce vao 18i Linux cho cac tinh ning co ban nhu 1a
ludng va quan ly bo nhd mirc do thap.

e. LOi Linux (Linux Kernel).

Linux Kernel 1a 16p thap nhat. N6 cung cap cac chirc ning co ban nhu quan Iy
tién trinh, quan Iy bo nhg, quan ly thiét bi nhu: Camera, ban phim, man hinh, ...
Ngoai ra, n6 con quan Iy mang, driver cta céc thiét bi, diéu ndy g& bo su kho khin vé

giao tiép véi cac thiét bi ngoai vi.
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2.5.3 So lwoc vé lap trinh wng dung cho android.
a. Ngbn ngir lap trinh.

Ngbén ngtt lap trinh chinh thac cia Android 1a Java. Mac du c&c ung dung trén
Android dugc phét trién dyua trén nén tang Java, nhung Android khong hd J2ME va
J2SE, 1a hai ngdn ngit 1ap trinh phé dung cho cac thiét bi di dong dua trén may ao

Java cua Sun.
b . Mboi trwong lap trinh cho Android.

Trudce day, 1ap trinh véi android sir dung Eclipse va cai dat plugin vao dé code.
Nhung hién nay Google d chinh thiic release ban Android Studio riéng (giéng nhu
Visual Studio cua Microsoft do), tit ca nhitng gi can lap trinh cho android ciing nhu

cac plug-in déu s& duoc tich hop va co thé cai ma rong.

C6 thé n6i Android Studio 1a mot moi truong phat trién tich hop (IDE -
Integrated Development Environment) tuyét voi, dugc dua trén mot tén tudi ndi tiéng
IntelliJ IDE. Nhu tén goi, Android Studio 1a mot méi trudng thiét ké va phat trien
ing dung cho nén tang Android. Méi trudng phat trién nay rat dé cai dat, thiét lap va

c6 thé tao ra mot dy an (project) méi chi sau vai giay.
2.5.4 Céc thanh phan co ban cia mét &ng dung android.
a. Activity.

La thanh phan quan trong nhat cua bat ky mot tng dung Android nao. Thuat
ngir Activity chi mot viéc ma nguoi dung c6 thé thuc hién trong mot ang dung
Android. Do gan nhu moi activity déu twong tac véi nguoi ding, 10p Activity dam
nhan viéc tao ra mot cira s6 (window) dé nguoi lap trinh dit 1én d6 mét giao dién
ngudi ding vai setContentView(View). Mot activity c6 thé mang nhiéu dang khac
nhau: Mot cira s6 toan man hinh (full screen window), mét cira so floating (V6i

windowslsFloating) hay nam 16ng bén trong 1 activity khac (véi ActivityGroup).
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[http://expressmagazine.net/]

Hinh 2.23. Vong doi cua Activity.
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b. Intent.

Intent duoc st dung v6i phuong thic startActivity() dé mo mot Activity, va
ding véi broadcastintent dé goi nd dén bat ki BroadcastReceiver lién quan nao, va
ding véi startService(Intent), bindService(Intent, ServiceConnection, int) dé giao

tiép vai cac Service chay dudi nén.

Intent cung cip mot chire niang cho phép két ndi hai chuong trinh khic nhau
trong qué trinh thyc thi (runtime) (Cung cap kha ning cho phép hai chwong trinh
khac nhau giao tiép véi nhau). Chirc ning quan trong va duoc str dung nhiéu nhit cua
mot Intent 1a m& mot Activity, noi ma no ¢6 thé duoc dung nhu mot vat két ndi cac

Activity lai vai nhau (Truyén thong tin gitra hai Activity khac nhau).[4]

“Intent”

[http://expressmagazine.net/]
Hinh 2.24. Sir dung Intent dé trao d6i théng tin gitra hai chuong trinh.
c. Service.

Mot service 1a mot thanh phan cua tng dung, thé hién mong mudn tng dung
thuc hién cic hanh dong trong khi khong tuong tac voi nguoi dung hoic cung cap
chirc nang cho cac ung dung khac sir dung. N6i mot cach don gian, service la cac tac
vu (task) chay ngam dudi hé thong nham thuc hién mot nhiém vu nao d6. Mdi class
Service phai chaa thé <service> dugc khai bao trong file AndroidManifext.xml.

Services ¢ thé dugc bit dau bai Context.startService() va Context.bindservice()

Ciing nhu cac d6i tugng cua ung dung Khéc, services chay trén ludng (Thread)
cua tién trinh chinh. C6 nghia 1a néu service dy dinh chay cac hanh vi c6 cuong do
I6n hodc cac hanh vi cé thé gay nghén mach, nd sé& ty sinh ra luong (Thread) caa

chinh n6 dé 1am thyc hién cac tac vu dugc mé ta trong Service.

BO MON PIEN TU CONG NGHIEP 36



CHUONG 2. CO SO LY THUYET

d. View.

View I thanh phan co ban dé xay dung giao dién ngudi dung cho 1 ¢ng dung
Android. View 12 1 16p cin ban cua widgets (widgets duoc dung dé tao cac nat nhan,
text fields,...).

2.5.5 Chic ning giam sat bang camera ip thdng qua @wng dung android.

Ngay nay yéu cau vé an ninh va bao mat ngang cang cap thiét va quan trong.
Ngoai luc lwong an ninh thi camera IP 1a mot cong cu hd tro dit luc trong viéc giam
sét tur xa.

Camera IP sir dung giao thac TCP/IP dé truyén tai dix liéu hinh anh, &m thanh,
mdi camera IP ¢6 1 dia chi IP riéng biét nhu 1 may tinh ndi mang.

Dé c6 thé giam st tir xa bang camera IP thi can phai dang ky mot tén mién ddns
mién phi. Ung dung android s& truy cap vao tén mién ciia camera IP va cho phép hién

thi hinh anh, 4m thanh camera IP thu dugc trén man hinh cta dién thoai.

BO MON PIEN TU CONG NGHIEP 37



CHUONG 3. TINH TOAN VA THIET KE

Chwong 3. TINH TOAN VA THIET KE

3.1. GIOI THIEU

Véi muc dich tao ra hop diéu khién cé thé diéu khién céc thiét bi trong nha cong
suat nho nén hé thdng can phai cé khéi cong suat, khéi diéu khién, nhém lua chon
phuong phap diéu khién thong qua dién thoai va man hinh cam @ng nén phai c6 khéi
hién thi va khdi wifi, ngoai ra nhém con c6 céc khéi khac nhu khéi SD Card, khoi

cam bién va khéi phat nhac phuc vu nhu cau giai tri.
3.2. TINH TOAN VA THIET KE HE THONG.

3.2.1. So dd khéi hé thong

KHOI | KHOI
PHAT NHAC CAM BIEN

KHOI

KHOI PIEU :
SD CARD — . (> KHOI WIFI

KHOI KHOI
HIEN THI CONG SUAT

Hinh 3.1. So d6 khdi hé thng.

Hé thdng gdm 7 khoi:

e Khdi diéu khién STM32F407VET6 ¢ chiic nang nhan va xu ly dir ligu tir cam
bién, SD card, module wifi, diéu khién man hinh LCD & khéi hién thi, khdi phat nhac
MP3 va diéu khién cac ngd ra & mach cong suat.

e Khéi doc SD CARD: doc, giai ma file hinh anh, am thanh mp3.

e Khdi hién thi nguoi ding GLCD 7 hién thi nhiét d6, thoi gian, trang thai thiét

bi, giao tiép véi ngudi dung.
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e Khéi giai ma va phat nhac Mp3 VS1003B.
e Khéi cong suat diéu khién céc thiét bj dién 220V, ddng thoi cung cdp ngudn
cho GLCD va khéi diéu khién.
e Khbi cam bién nhiét do, do am.
e Khéi giao tiép wifi v6i dién thoai Android dung module ESP8266.
3.2.2. Thiét ké khdi mach cong suit.
Véi muyc dich cung cap ngudn cho khi vi diéu khién va man hinh LCD ngoai
ra con cd 5 ngd ra dé diéu khién cac thiét bi 220VAC va 1 khéi ngd ra 0-16VDC. Vi
vay mach cdng suat bao géom céc khéi:
e Khdingd vao 12VAC cap tir adapter.
e Khéi chinh luu va 6n 4p 5VDC/3A.

e Khéi phét hién diém khong.

e Khéi cac ngd ra diéu khién thiét bj 220VAC.
e Khéingd ra0->16VDC.

a. Khoingd vao 12VAC.

Pé dap ng vé yéu cau tham my va nhoé gon nén nhom quyét dinh chon khoi
nguon ngd vao tir Adapter 12VAC ma khong 1am mach ngudn xung 220VAC nham

giam dién tich cho mach cong suat. Céc théng s6 cua Adapter 12VAC:

e Dién ap ngd vao: 220VAC
e Tan sé: 50Hz

e Dién adpngd ra: 12VAC

e Dong tdi da: 1A
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b . Khéi chinh lwu dién &p va nguén én ap 5V/3A.
% Khéi chinh hru.

Do ngudn ngd vao 1a 12VAC nén can phai chinh luu dién ap AC thanh DC dé
cap cho khéi vi diéu khién va LCD. Hién nay trén thi treong cé nhiéu loai I1C chinh
lru khac nhau, sau khi xem xét nhém quyét dinh chon IC chinh luu cau diode

KPB307 do gia thanh ré va nhiéu nguoi st dung.

< Khéi ngudn 6n ap 5VDC/3A.

Ul6
TeC ; IN_ FB ﬂj 1 i
C60 =" ON/OFF OUT — 5
. GND 100uH —1rC21
1000uF/50V Seoc o —_
LM2576-5V P
) IN5822 1000uF/25V

J\-'D

!

Hinh 3.2. Mach ngudn 5V sir dung LM2576.

Véi yéu cau ngd ra 1a Vou = 5VDC Va licag = 3A . Mach sir dung IC LM2576-

5V véi ngd vao lay tir ngd ra cua IC chinh luu.

LM2576 1a loai IC ngudn switching rat thong dung trén thi truong va co kha
nang hoat dong dugc véi dién ap vao lén tdi 45V ddi véi cac loai thong thuong hoac

téi 63V ddi vai loai LM7526HV.

Ho LM2756 c6 wu diém la cho dong ra Ién tai 3A dong tai, Ién hon nhiéu so voi
cac 1C 6n &p tuyén tinh thong thudng nhu KA7805,KA7812,...LM2576 la lya chon

thich hop vai cac mach ang dung can dong Ién nhu Led driver, Motor DC....
Céc thdng sb ciia LM2576:
- Dién ap lam viéc: 4>45V.
- Dbién édp ngb ra: 5V
- Hiéu suat: 77%

- Tan sb dao dong: 52Khz
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- Dong gidi han: 5.8A
- Nhiét d6 lam viéc: -40>125°C
Tinh toan céc théng sé.

- Tinh Li: dua vao dac tinh dién ap dong dién cua LM2576, chon gia tri
L1=100puH.

- Tinh Cour: gia tri tu loc ngd ra co thé lay tir 680uF dén 2000uF. Dién &p
gap 1.5 lan dién ap ra 5V = chon Cout = 1000pF/50V.

- Chon diode kep: dya vao bang hudng dan voi dién ap dau ra 5V-3A co

thé chon diode schottky 1N5820.

- Tungd vao Cin chon 100pF-35V.

¢ . Mach phat hién diém 0.

4K7
uo6
10V R 1 0 DETECF
12 (2 B N 1 10u-10V — Ul
ch] 1k5 | 1 4
~12 3 4 ™
- B , N

Diode Bridge Ql ~

IN4148
D1

Hinh 3.3. Mach phat hién diém 0.
Mach tao mot xung ngén khi dién ap vao bang 0. Khi dién ap chinh luu vao giam
xudng thap hon C1, Q1 bat dau dan va tao ra mot xung vai trim micro giay, IC PC817

s€ lam viéc theo xung Q1. Bién tro R2 gidi han dong qua LED phat cia PC817.
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d . Mach chuyén déi cong suit.

R2 R3

180 2k4
Ul

~ooutt B I 6 TRED I
2'—'(}0 ] } | 100n-400V BTAL6
A, ! i

P
MOC3I020

I

)

[
MT2
MTI

GND

Hinh 3.4. Mach chuyén déi cng suat.

BTA12 la triac diéu khién toan s6ng vai hiéu suit cao, chng nhiéu tét va chuyén
mach nhanh.

bac tinh:

- Dién ap lam viéc téi 800V,

- DOng & trang thai dan la 12A RMS & 25°C.

- Chuyén mach nhanh 1.5mA/ms.

- Céch ly ndi (2500Vrums )

MOC3020 14 opto cach ly quang dung dé diéu khién triac. MOC3020 bao gém
mot LED phat hong ngoai GaAs va mot chuyén mach hai chiéu bang énh sang (hoat
dong nhu mét triac). MOC3020 dung dé giao tiép gitta cac diéu khién dién tir va triac
cong suat dé diéu khién cac tai tré va tai cam. Dién ap cach ly cao (5300VAC RMS)
va chuyén mach nhanh.

Khi ngd ra OUT1 cua vi diéu khién 1én mtc 1, LED phat cuia MOC sang, triac
quang dan kich chan G cua triac cong suat, dién tré R2 giéi han dong kich, Iic nay

triac cong suat dan. Tu C1 duoc sir dung khi tai c6 tinh chat cam.
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e. Mach PWM 0-16VDC.

16V

0-16VDC

I
| — 2
PWM DC L~ s DC

PWM DC > N o3

) N\ . 50 | IRF640
K1+
— PpC8l7 R40
GND 10K mN
GND
GND

Hinh 3.5. Mach PWM 0-16VDC.

IRF640 1a MOSFET kénh N, chuyén mach véi tan sé rat cao, dung trong céc
mach diéu chinh dién ap DC, diéu chinh téc d6 dong co DC.

Bang 3.1. Thong sé MOSFET IRF640

Thong so Giai thich | Min | Max | Pon vi Piéu kién
bi¢n 4p danh
Vbss 200 Vv Ves=0V, Ip=250pA
thung
Robs bién tro cuc DS 0.18 Q Ves=10V, Ip=11A
Di¢n &p trude
Vsp ) 2 V | T;=25°C,Is=18A,Ves=0V
diode
bién ap trudc cuc Vbs=Vas,1p=2501
Vs 2 4 V
GS A
Dong tai toi
Ip 18 A Ves=10V,Tc=25°°C
da
Cong suat
P ) 50 W
cuc dai

Xung dién ap dua vao chan G cua IRF, gia sir ban dau xung dién 4p > 0V, IRF
dan, c6 dién ap dau ra, tai thoi diém thir hai xung dién ap = 0, IRF khoa, dién ap dau

ra = 0 va ctr nhu vay tao ra dién ap dau ra c6 dang xung vudng, tan sé phu thudc vao
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tan s6 ngd ra PWM cua vi xtr Iy, & ddy 1a 10Khz. Opto PC817 dung nhu cong tac
chuyén mach dong ngit IRF theo tan sé ngd ra cua vi xtr 1y, déng thoi cach ly mach

IRF véi mach diéu khién.
3.2.3. Khdi Diéu Khién

Véi viéc diéu khién thiét bi dién 220V dung PWM cua timer 1, phat nhac dung
chip VS1003B véi SD Card dé giai ma mp3 theo chuan SDIO, diéu khién GLCD 7”
dung chuan FSMC va giao tiép véi cam bién nhiét d6 ¢6 am,cam bién anh séang va
module Wifi. V&i nhitng yéu cau trén nhém quyét dinh chon chip STM32F407VET6.
Vira dap tng du cac ngd 10 dé diéu khién vira tiét Kiém chi phi nhung van dap ung du
hiéu nang. Chip xur ly 32 bit ARM Cortex M4 STM32F407VET®6. Vi bo nhd Flash
1én dén 512Kb, bo nhd RAM 192 Kbytes va 80 ngd 10.
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STM32F407VET 33
PAO PBO .:,,9‘7; —
- PAl PB1 ﬂtf?\— 27 Ras
A3 267 A2 PB2 ~ROPBI ——
DA T PAY PR3 (B3 TR TRPTT SCR > S4Bk
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USB OTG TS ULPI CK_ —pao—3Ui| PAS PBS (gl — 20
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7 SPIT MOSTAAL 32 pa7 PB7 | CTP_SDA'
; 67 95  PBS8 P
o ; | PAS PBS [ate——2% " T3CT SCL -
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T i R MR8 palo PBIO fail—ro—
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76| 3__PBl4 =
' s ] e s w—
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g PCO__ 15 81 PDO el i g
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POl ] = DI S ISME2
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PCS 65 55 PDS A
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renCI < PEIa s th V3
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2
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£ e VSSA STM32F407VET

Hinh 3.6. So @b két ndi vi diéu khién.
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3.2.4. Khéi hién thi giao tiép véi ngudi ding

Str dung man hinh mau cam ung 77 dé hién thi va giao tiép véi ngudi dung chip
diéu khién duoc tich hop san trén LCD 1a chip SSD1963. Man hinh 7 inch d phan
giai 800x480 pixel:

- Hién thi giao dién nhiét d¢, thoi gian, trang thai c4c thiét bi va giao dién nghe
nhac

- Giao tiép voi nguoi dung , thao tac 1énh ngay trén man hinh .

So db két ndi cam tmg duoc trinh by & hinh 3.7, céc tin hiéu giao tiép voéi vi
diéu khién gom c6 : TP_/RST diing chan PD12, TP_INT dung chan PD13, TP_SCL
dung chan PB6, TP_SDA dung chan PB7.

CON40 Ia connector vira giao tiép cam wng vira giao tiép hién thi Graphic LCD,
vi diéu khién str dung chuan giao tiép FSMC véi 16 bit dé giao tiép, cac bit diéu khién
LCD CS,LCD RS,LCD WR,LCD RD dugc két ndi véi cac chan PD7, PD11,
PD5, PD4 .

5V |I-GND
12
FSMC Am\f,’3+ 3 4 %’ FSMC NEI
FSMC NWiE—222 |5 ¢ —PDd > moMcNOE
~e BN - -
pREESNEEEE | EROTED
JFSMc3 —ERL 9 15 | PD0 S>pemier <
JFSMCs —2E8 113 14 —PE7 > Fomvca S
2 5 < : 7 "FSMCA4 S
2 FSMCT —LEI0 15 16 PES  FSMcs <

>_f1——f——< PE12 n PE11 >_f7__T__<
JFSMC9 —PE1Z 15 g | PEIL >euee—
JFSMCIT —Eld | 19 99 —PED3  >euicios

>——T—f——< PDS8 PEI1S >__T_T——<
L FSMCI3 ——="—1 21 22 ——=2>—C FSMCI2 »
JESMCISo—PRI0 | 53 o4 | PO >ovicias
S 25 ﬁ6 N
S e A
P 27 28 >
P 29 30 =
31 32 S .
CTPSCL ﬁgﬁ’ 33 34 +/ CTP /RST
CTP INT 3 135 3¢ ——FB7 >~ Grpspa
37 38—«
G.\'D'|||—: 39 40 PAll BL_ ONJOFF |
TFT FSMC

Hinh 3.7 . So do két ndi chan GLCD va Touch vaéi vi diéu khién
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3.2.5. Khéi giao tiép giai ma am thanh.

Khéi nay sir dung IC giai ma am thanh VS1003b dung dé giai ma am thanh cho
cac chuan dinh dang nhac MP3, WMA, WAV, MIDI, thu nhac dinh dang IMA,
ADPCM (4m thanh mono). H3 trg b chuyén d6i DAC cho MP3 va WAV dang stereo
chat lugng cao. C6 bo diéu khién tai nghe &m thanh, giao tiép MP3 ding chuan SPI1
\VS1003B c6 5.5Kb RAM trén chip sir dung cho code/data.

_ dio
:::dio VS1 003 Mono Stereo Stereo Ear- :I_J -
— ! MIC AMP }_;{ MUX Lt ADC DAC phone Driver > B
el ] output
GPIO 4
- // = GPIO
X ROM
DREQ
2L
trol

XCS lnterl'raoa VSDSP4
XDCS . Y ROM
B I
x UART 3 - vRrAM

Clock \

multipler Instruction Instruction

RAM ROM

Hinh 3.8. So d6 khi VS1003B

Ngd ra ra tai chan LEFT hodc RIGHT s& tao tao ra s6ng sine ngd ra tan s6 1

kHz véi bo diéu ché tan sé 48 kHz(véi thach anh cung cap xung ngoai 12.228 MHz).
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0 T T T 4
20 b -
I T(J) T SSSROORI NSV PN ST S — -
(= sl
=
3
g SB[  e Be -
=
E
=

0 5000 10000 15000 20000
frequency Hz
Hinh 3.9. Ph6 ngd ra tai chan LEFT hoic RIGHT véi tro ngd ra 1a 30 Q

Ché @6 SCI Read cua VS1003B( ma Iénh 0x03):

Xcs ;’
001 23 456 7 8 9 10111213 14 15 16 17 30 3
s | [TTUUUUUUUUUUTUUUUL U
3210
S|:>nnnnn{u‘11nnuu / don't don't
ml\ ont care nigang
B instruction (read) i address - » il out -
15 14 10
so_nnnnnnuunnuunuuufo.oc X}@__
= =EaCUtio
DREQ

Hinh 3.10. Gian d6 xung cua qué trinh doc VS1003B

Ché do SCI Write cua VS1003B( ma Iénh 0x02):
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XCS T\
01 2 3 4 5 6 7 8 8 10 11 12 13 14 15 16 17 a0 31

SCK

N 3 2 1 0,15 14 1 0
5|:>R{Jnuunn/_1\onnno@OOODOC :)OE

= instruction {write) = address 1 data out -
s 4{ 00O0ODO0OOODODODODTOOODODODODOOODODTO QOO0 UUKB

execution

DREQ /_

Hinh 3.11. Gian d6 xung cta qué trinh ghi VS1003B.

So d6 giai ma Mp3 cua VS1003B:

SDI . MP3/PlusV/
Bitstream WAV/ADPCM/
— ™ FIFO ®|WMA decode/
MIDI decode
SM_ADPCM=0
AIADDR =0 SB_AMPLITUDE=0 ST _AMPLITUDE=0
L
( User \!\ Bass \\! | Treble \!\ Volume Audio S rate.conv/™
™ Application [ enhancer [™* enhancer [™® control ™ FIFO [~™and DAC _E
AIADDR =0 SB_AMPLITUDE!=0 ST_AMPLITUDE!=0 SCIL_VOL 2048 stereo

samples

Hinh 3.12. So d6 th tu giai ma dir liéu cua VS1003B.
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3.2.6. Khéi giao tiép SD Card.

Khéi giao tiép véi SD card giao tiép qua chuan SDIO 4 bit. Cac chan tin hiéu lan
SDIO_D1 dén SDIO D3 duoc két ni twong g véi cac chan PB8, PBY, PB10 va
PB11, chan SDIO_CLK ndi véi chan PC12, chan SDIO_CMD néi véi chan PD2 va
chan SD_CD ndéi véi chan PB4,

W3
MODULE SD_CARD
Rl R, R R4 RS
WEID 1™ 100 10K
] [ ] CN4
! d h
SDIO DI__: r,g ? DAT] R
>—<I‘_'l|)](_} ])U | s 6 D‘\Tﬂ Fansrilasn sOCKe
GND1| VS8 :
..-3 q T F LT
/" IDIO CLE PC12 4 CLK Card Bottom View
pp3 V3l = VDD
. SDIO CMD P('Tl = CMD
27SDIO D3 CPL'I[J T CDDAT3
2 SDI0 D2 % DATZ
A = o
I L ’

MICROSD o=~
R54
1\. ¥ p———
10K =
=| GND
el
[

Hinh 3.13. So @b khdi SD Card.

3.2.7. Module wifi ESP8266 V12.
a. Gi6ithigu

Module ESP8266 la module wifi gia ré va duogc su dung rong réi trong cac ung
dung lién quan dén Internet va Wifi ciing nhu cac tng dung truyén nhan si dung thay
thé cho cac module RF khac.

ESP8266 1a mot chip tich hop cao, dugc thiét ké cho nhu cau cua mét thé gidi
két ndi mai, thé gisi Internet of thing (I0T). ESP8266 cung cap mét giai phap két néi
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mang Wi-Fi day da va khép kin, cho phép né c6 thé luu trit cac tng dung hodc dé

giam tai tat ca cac chirc nang két ndi mang Wi-Fi tir mot bo xu ly ¢ng dung.

ESP8266 co6 xtr ly va kha nang luu trir manh mé cho phép n6 dugc tich hop véi

cac bo cam bién, vi diéu khién va cac thiét bi tng dung cu thé khac thong qua
GPI10s véi mot chi phi téi thiéu va mot PCB tdi thiéu.

1 1XD.
|RXD
\GPID4

(1GPIS
GPIOD
{1GPI02
L 1GPIOTS
. GND

Hinh 3.14. Module ESP8266 V12.

b. Céc thdng sé ky thuat.

ESP8266 V12 c6 c4c thdng s6 Kk thuat nhu sau:

Tuong thich cac chuan wifi: 802.11 b/g/n

Wi-Fi 2.4 GHz, hd tro WPA/WPA2.

Chuan dién ap hoat dong: 3.3V.

Chuan giao tiép ndi tiép UART véi toc do Baud 1én dén115200

C6 3 ché d6 hoat dong: Client, Access Point, Both Client and Access
Point.

H3 tro cac chuan bao mat nhu: OPEN, WEP, WPA_PSK, WPA2 PSK,
WPA_WPA2_PSK.

Ho trg: Wi-Fi Direct (P2P), soft-AP.

Tich hop TCP/IP protocol stack.

Tich hop TR switch, balun, LNA, power amplifier and matching network

Tich hop bo nhan tan s, on ap..
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e LED chi béo truyén nhan TX / RX
c. So @b ké néi module wifi.

Chan VCC va chan CH_PD (chan kich hoat chip) két ndi v&i ngudn 3.3V cua
mach diéu khién. Chan GND va chan GP10O15 néi véi GND caa mach, chan TXD néi

vai chan RX cua vi diéu khién, chan RXD ndi va&i chan TX cua vi diéu khién.

MODULE WIFI

wifl
, — 1 16 — M EWIFTRX
3V3 ki W1 T
T cupp]2 B[ WX
: 3 14—
S,
— 5 12 —
. — g
19
T vcc ¢ ‘
DIP16 =

”
o
-

Hinh 3.15. So d6 nguyén ly giao tiép module ESP8266 véi vi diéu khién
3.2.8. Khéi cam bién.
a. Cam bién nhiét @, d0 am DHT11
< Gi6i thidu.
DHT11 la cam bién nhiét d6 va do am, ra doi sau va duoc st dung thay thé cho

dong SHT1x ¢ nhitng noi khong can do chinh xac cao vé nhiét d6 va do am. Hién nay

n6 duoc sir dung rong réi do chi phi ré va dé lay dix liéu théng qua giao tiép one wire.

BO MON PIEN TU CONG NGHIEP 53



CHUONG 3. TINH TOAN VA THIET KE

[www.hshop.vn]

Hinh 3.16. Cam bién DHT11.

< Thong sé ky thuat va nguyén ly hoat dong.

DHT11 c6 cu tao 4 chan nhu hinh 3.16, n6 c6 cac théng sé ky thuat sau:

Ngudn cap: 3-5V

Dong str dung: 2.5 mA max

Po tot & do am 20% - 80% Véi sai s6 5%
Po t6t ¢ nhiét do 0°C dén 50°C sai s6 +2°C

Tan sb lay mau t6i da 1Hz

b . Cam bién anh sang BH1750.

Thong thuong Véi cac dé tai don gian thi dé do cuong do anh sang ta co thé sir

dung quang tr& dé doc gia tri ADC rdi tinh toan. Nhung véi yéu cau vé do chinh sang

cao nén nhdém em quyét dinh chon cam bién anh séng BH1750.

Cam bién anh sang BH1750 dung dé do cuong do anh séang giao tiép theo chuan

12C . Cam bién c6 bo ADC noi va bo tién sir Iy nén két qua 1a gié tri cuong d6 &nh

sang lux ma khong can phai xt Iy tinh toan chuyén doi nao nia.
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Hinh 3.17. Cam bién anh sang BH1750.

Théng sé k¥ thuat:

Ngudn cung cap: 3-5V.

Do phan giai 1 — 65535 lux.

Giao tiép theo chuan truyén 12C.

Kha niang chéng nhiéu sang ¢ tan s6 50 Hz/60 Hz.
Sy bién doi anh sang nho (+/- 20%).

Tiéu hao nguon it.

Mot vai vi du V& d6 roi cua anh sang:

Ban dém: 0.001 - 0.02 Ix.

Troi sang trang: 0.02 - 0.3 IX.

Troi may trong nha: 5 - 50 Ix.
Troi may ngoai troi: 50 - 500 Ix.
Troi nang trong nha: 100- 1000 Ix.

[www.hshop.vn]
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Chwong 4. THI CONG HE THONG
4.1 GIOI THIEU

Sau khi tinh toan va thiét ké nhoém da thi céng phan mach cong suit va mach diéu
khién. Mach cong suat bao gdm khdi ngudn, khdi cong suat, mach do diém khong.
Mach diéu khién gom cac khéi vi diéu khién, khéi mp3, khéi SD card, khdi cam bién
va giao tiép vai module wifi.

42 THI CONG HE THONG
4.2.1 Thi cong bo mach

179, 705 C(mm

104.14 Cmmd

N =
-

Tig]

Hinh 4.1. Lép Top PCB mach diéu khién.
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Hinh 4.3. Lép Top PCB mach cong suat
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Hinh 4.4. L6p Bottom PCB mach cong suit.

Bang 4.1. Danh séch cac linh kién chinh.

STT Tén linh kién Giatri Dang vé Chu thich
1 IC LM2576 5V-3A TO-263
2 TRIAC BTA16 600V-16A TO-220 Co tan nhiét
3 MOC3020 DIP-6
4 Tu p cao 100nF 100nF
5 PC817 DIP-4
6 IRF640 TO-220
7 KBP307 700V-3A
8 ASM1117-3.3V 3.3V-1A SOT-223
9 RT9166-25PXL 2.5V-0.3A SOT-23
10 RT9166-28PXL 2.8V-0.3A SOT-23
11 VS1003 LQFP-48
12 STM32F407VET6 LQFP-100
13 PAM8403 5V-3W SOP-16

BO MON PIEN TU CONG NGHIEP

58




CHUONG 4. THI CONG HE THONG

4.2.2 LAap rap va kiém tra

a. Lap rap mach cong suit.

00 AN TOT NGHIEP
TAN DAT-12141047
UAN HUNG-12141553

Hinh 4.5. Két qua thi cdng mach cong suat.
Mach cong suit bao gdm khéi cong suat, khdi nguon va khéi do diém khong.
Hinh 14 két qua thi cong ciia mach cong suat.

b. Lap rap khéi diéu khién.

Két qua thi cong lap rap cia mach diéu khién nhu hinh

§000083¢

15720av~v136

LULTTTE

Hinh 4.6. Két qua thi cong mach diéu khién.
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4.3 PONG GOI VA THI CONG MO HINH
4.3.1 Péng g6i bo diéu khién

Hop diéu khién dugc tinh toan va thiét ké du trén kich thuoc thyc té sau khi thi
cdng khéi cong suat va khdi ngudn, hop c6 mét ngd cim ngudn DC két ndi véi mach
cong suat, mot ngd ra jack 3.5 cia mach mp3, ngd ra dé gan thé nhé SD va cbng tic

ngudn.

Hinh 4.8. Mit trén cua hop diéu khién.
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4.3.2 Thi cong mo hinh.

Hinh 4.9. Vi tri cdng tat ngudn.
Cong tic ngudn cua bo diéu khién duoc thiét ké nam bén mép phai cua hop diéu

khién nham gitp nguoi ding dé thao tac.

e

Hinh 4.10. Mat dudi cua hop diéu khién.
Mt dudi hop diéu khién c6 ngd cam thé nhd & gitra va hai bén 1a céc 16 loa.

Hinh 4.11. Mat trén caa hop diéu khién.
Mt trén cua hop diéu khién gom c6 ngd cap ngudn DC, cac cong két ndi thiét bi

va ngd cam tai nghe.
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44 LAP TRINH HE THONG
4.4.1 Luwu dd giai thuat

a . Lwu d0 giai thuat cho vi diéu khién.

- Lwu dé chwong trinh chinh.

Khoi tao thu vién,
cau hinh ngoai vi

Hién thi tab Home
Z
Poc va hién thi nhiét do,
do am
Nhan va xu 1y tin hiéu
tr Android

Hién thi tab Home q
Hién thi tab Setup >
Hién thi tab Music q
Hién thi tab Timer >
Hién thi tab System >
Hién thi tab About >

Hinh 4.12. Luu d6 giai thuat chuong trinh chinh ciia vi diéu khién.
Khi dwgc cap ngudn vi didu khién s& khai tao cac bién va thu vién lién quan. Sau
d6 vi diéu khién tai giao dién tab Home. Tiép theo d6 1a s& doc céc gia tri nhiét do, do

am, cuong d6 anh sang dé hién thi 1én man hinh va cho tin hiéu diéu khién tir man
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hinh cam g hay ngudi ding nhan vao cac tab dé chuyén qua cac tab twong ting. Qua

trinh nay sé lap di lap lai.

- Luwu dé gidi thugt ciia chwong trinh con tab Home.

( Hién thj tab Home>

A

Xo0a cac tab khac va
hién thi tab Home

Chon thiét bi

buing

DPong/Mo thiét bi

B

A
( K ét thuc )

Hinh 4.13. Luu d6 giai thuat tab Home.

Tab nay c6 chirc nang dao trang thai cua nit dugc nhan.
- Lwu dé chwong trinh con tab Setup.
Khi nhin chon vao mat thiét bj thi bang tly chon diéu khién s& hién ra bao
gom cac chirc nang:
e Chon Set Device cho phép them thiét bi mai hoic x6a thiét bi hién tai
e Chon Set Name cho phép thay d6i tén cia thiét bi.
e Chon Set PWM cho phép thay dbi dién ap hiéu dung cua thiét bi dé

diéu khién toc do cua quat va do sang cua bong dén.
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( Hién thi tab Setup )
v
Xba céc tab khac va hién
thi tab Setup

Chon thidt by —>2
Chon thiét bi ngd ra >
Thay d6i tén thiét bi >
Thay d6i dién ap
ngod ra
Sai

A

( K ét thuc )

Hinh 4.14. Luu d6 giai thuat tab Setup.

- Lwu dé chwong trinh con Timer.

( Hién thi tab Timer)

A

X0a cac tab khac va
hi¢n thi tab Timer

Chon thiét bi

Dung

Hen gio thiét bi

Ll

A
( K ét thuc )

Hinh 4.15. Luu d6 giai thuat tab Timer.
Khi nhan vao nit trong tab Timer, s& hién ra mot bang cho phép dit gio bat, tat

thiét bi, thém, xda lich trinh hen gio.
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- Lwu dé chwong trinh con tab Music.

(Hién thi tab Music)

A 4
Xoa cic tab cii hién thi tab
Music

Tim théy file nhac
trong SD card

Hién thi danh sach nhac

Sai

Phat bai dugc Phat bai ké Phat bai

chon tiep trudc do

| Dung nhac | | Phat nhac |

TT=0
TT=1

»la
La b

A 4
( Kétthac )

Hinh 4.16. Luu d6 giai thuat tab Music.
Khi tab Music duoc chon lan dau, vi xtr Iy doc trong thé SD tim file am thanh,

néu khdng co thi thong bao va thoat. Néu cd tién hanh hién thi danh sach bai hat. Chon

vao cac nut Play, Pause, Next, Privious sé xu ly phat nhac &ng vai cac nut.
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b . Lwu dd giai thuat cho &¥ng dung Android.

- Lwu dé chwong trinh Android.

Bét dau

4

Khéi tao cac bién
hién thi, giao dién

&t ndi WiFi
thanh céng

Bat wifi cho ung dung

Dulng [€
\

y

Cap nhat giao dién

v
Hién thi nhiét do,
do am,...

A\ 4
Ham Main()

Dung
Két thic

Hinh 4.17. Luu d6 Activity Main.
Ban dau khi khai dong, tng dung s& khai tao cac bién, tab va cap nhat giao dién.
Sau d6 tng dung s& kiém tra thiét bj da bat wifi chwa, néu chwa thi ¢tng dung s& tu
dong bat wifi, sau khi két n6i véi wifi ung dung s& gui lénh yéu cau cap nhat giao dién,
lac nay vi diéu khién s& gui 1énh dong bo cho giao dién cho ung dung. Nguoi dung c6

thé diéu khién thiét bi théng qua giao dién cua tng dung.

- Lwu dé ham Run.
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Bit dau

Tin hiéu diéu
khién tir arm.

Sai

Cap nhat giao dién

ac su kién chuyén tab;
onClick(),onLongClick(),o
ptionltemSelected

Sai

Céap nhat giao di¢n Xt ly,
gui tin hiéu ra blueooth

<
)

\ 4
( Kétthac )

Hinh 4.18. Luu d6 giai thuat ham Run().

Trong ham Run() ndy chuong trinh s& Kiém tra phia dudi vi diéu khién cé gui tin
hiéu dong bo hay khdng, néu cé thi ting dung s& cap nhat giao dién, néu khong thi ang
g s& kiém tra nguoi dung co tao ra cac su kién chuyén tab hay nhan vao cac nit trén
man hinh &ng dung hay khdng néu c6 thi s& nhay vao cac chuong trinh con ctia Cac sy

Kién.
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- Luwu dé gidi thudt sw kién onOptionltemSelected

Bét dau

) 4

Chon chure nang bung G_iri_ Intent goi
Set PWM Activity SetPWM
Sai
.4
Chon chire nang . Dung Gui Intent goi | |
Alarm Activity Alarm
Sai
v
Chon chirc nang ™~ Pung Gtri Intent goi
— - >
Rename Activity Rename
Sai
4
Chon chure nang ~ Dung Cap nhat giao dién _
Delete > Guri 1énh x6a ra Wifi |
Sai

<
y

\
Két thuc

Hinh 4.19. Luu d6 ham onOptionltemSelected().
Ham nay nam trong Activity List_Control, c6 chirc ning hién thi danh séch tdy
chinh khi xay ra su kién onLongClick() trén céc Item. Khi nhan vao céc tiy chinh thi

ung dung s€ Intent téi Activity tuong tng.
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4.4.2 Phan mém lap trinh che vi diéu khién.
a. Giéi thiéu phan mém Iap trinh
Hién nay c6 rat nhiéu phan mém phuc vu cho viéc lap trinh vi diéu khién nhu
Keil C, IAR, CCS, .... Sau khi tim hiéu cac phan mém lap trinh cho STM32 thi nhém
em quyét dinh chon phan mém Keil C V5 do phan mém nay duoc kha 1a nhiéu ngudi
st dung, cac ban Keil C sau nay hd tro nhiéu bd thu vién ngoai vi phat trién va hd tro
debug tét.

Céc budc cai dat phan mém Keil C V5 nhu sau:

- Pau tién cac ban vao trang web cua hang Keil C dé tai phan mém Keli C V5 vé.
Tiép theo chay file mdk511.exe. Hop thoai cai dat xuat hién va chon Next.

ARN B

“— T —
Setup MDK-ARM V513
I

Welcome to Kell MDE-ARM D> KE I E

Felesse 12/2014 Tools by ARM

Thizs SETUP program installs:
II MDEK-ARM ¥5.13

: Thiz SETUF program may be used to update a previous product installation.
However, you zhould make a backup copy befare proceeding.

It iz recommended that pou exit all Windows programs before continuing with SETUP.

Faollow the instructions to complete the product inztallation.

M et = Cancel

Hinh 4.20. Hop thoai cai dat Keil C V5.
- Sau @6 tich vao 6 “l agree to all the tems of the preceding License Agreement”

tiép theo chon Next.
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License Agreement KE I E
Please read the following license agreement carefully. Tools by ARM

1
To continue with SETUP, you must accept the terms of the License Agreement. To accept the
agreement, click the check box below,

II EMD USER LICEMCE AGREEMENT FOR MDK-ARM -

N THIS EMD USER LICEMCE AGREEMEMT ("LICEMCET) IS5 A LEGAL AGREEMENT
BETWEEM YOU (EITHER A SINGLE INDIVIDUAL, OR SINGLE LEGAL EMTITY) AMD
ARM LIMITED CARM™) FOR THE USE OF THE SOFTWARE ACCOMPANYING THIS
LICENCE. ARM 13 OMNLY WILLING TO LICEMSE THE SOFTWARE TO YOU ON
COMDITION THAT ¥OU ACCEPT ALL OF THE TERMS IN THIS LICEMCE. BY
CLICKING “| AGREE™ OR BY INSTALLING OR OTHERWISE USING OR COPYING -

¥ | agree to all the terms of the preceding License Agreement

I — Kel MOF-ARM Setup

Cancel

Mext ¥

<< Back

1]

Hinh 4.21. Hop thoai license cai dat Keil C V5.

- Tiép theo ban s& chon duong dan lwu thu muc cai dit & muc Core, sau do

chon Next.

Folder Selection DZ KE I E

Select the folder where SETUP will install files. Tools I:I‘f ARM

Preszs "Mest' to install MDE-ARM to these folders. Press ‘Browse' to select different folders for installation.

— Destination Falders

I Core: IEZ'\.KE“_VE Browsze ... |
Pack: [C:AKei_vEAARMYPACK Browse ... |

— pdate [netallation: Create backup toaol folder

W Backup ald core files to C:\Keil_w54E ackup. 001

— Fel MOF-ARM Setup

Cancel

MHert x>

<< Back

Hinh 4.22. Hop thoai chon noi luu thu muc cai dat Keil C.
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Sau d6 hop thoai “ Customer Information “ xuét hién, cac ban dién day du
thdng tin va chon Next. Sau dé cic ban chd may tién hanh cai dat va chon
Fisnish sau khi da cai dat xong.

Pé lap trinh cho vi diéu khién STM32F4, ching ta can phai tai ban Pack cua
STM32F4 sau d6 tién hanh add ban Pack d6 vao Keil C . Viéc thém Pack tién hanh
nhu sau:

Dau tién c4c ban m& ban Keil C V5 1én sau d6 chon vao muc Pack Intaller

nhu trong hinh:

B vision T ——

File Edit View Project Flash Debug Peripherals Tools SWCS ‘Window Help

NS G| 2 @]9 o o™ mm R EEE G|
D p e = [« | B % < (@

|

Project

EPluject Books 1} Functions | [} Templates
=

Build Output
I

Hinh 4.23. Thém Pack STM32F4 cho Keil C V5.
Sau d6 cac ban chon File-> Import va chon vao ban Pack ma ban muédn cai

dat. Sau khi cai dat xong ta sé dugc nhu hinh sau:
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File Packs Window Help
‘ L] | Device:
ﬂ Packs r Examples ] ﬂ ﬂ Devices r Boards ] ﬂ
Pack Action Description Search: - X
[#-ABOV:CM3_DFP ﬁ Install ABOV Semiconductor CM3 Device Suppot| || pevice /| Summary
- AmbigMicronApello_DFP ﬁ Install Ambig Micro Apello Series Device Supper| |"5 % arm 10 Devices ;I
[+}-AnalogDevices: ADuCM34... ﬁ Install Analeg Devices ADuCM36x Device Suppor % Freescale 47 Devices
[#}-AnalogDevices: ADUCM32... @ Install Analeg Devices ADuCM320 Device Suppo @ Holtek 19 Devices
[+~ ARM: CMSIS ! Update CMSIS (Cortex Microcontroller Software In E| @ STMicroelectronics | 153 Devices
[+~ ARM:: CMSIS-Driver_Valida... @ Install CMSIS-Driver Validation &% 153 Devices
[+~ ARM: CMSIS-RTOS Valida... @ Install CMSIS-RTOS Validation % STM32F401 20 Devices
[+~ ARM:mbedTLS 4 Up to date | ARMmbed Cryptographic and SSL/TSL lib w4 STM32F405 5 Devices
[#}-Clarinox: Wireless @ Install Clarinox Bluetooth Classic, Bluetooth Low w4 STM32F407 8 Devices
[+ Hitex: CMSIS_RTOS_Tutorial @ Install An Introduction to using CMSIS RTOS for w4 STM32F410 10 Devices
[+ Holtek:HT32_DFP :>" Install Holtek HT32 Family Support =% sTMazZRIIL 9 Devices
[+ Keil:Kinetis_KLxx_DFP 4 Upto date || Freescale Kinetis Kl Series Device Suppo B \,@ STM32F415 4 Devices
[#1- Keil:MDK-Middleware 4 Upto date || Keil MDK-ARM Professional Middleware ft 5T STM32F417 8 Devices
[#-Keil: STM32Fdio_DFP & Upto date | STMicreelectronics STM32F4 Series Device @7 STM32F427 |10 Devices
#°1§ STM32F429 21 Devices
T #-71§ STM32F437 10 Devices
| 1§ STM32F439 14 Devices
J w1 % STM32F446 |9 Devices
w1t STM32F469 15 Devices
w1 STM32F479 10 Devices
| o |
Ready | [onume
\

Hinh 4.24. Ban Pack STM32F4.

Sau khi them ban pack cho STM32F4 thi chiing ta c6 thé viét code cho dong vi
diéu khién STM32F407VET6. Sau day nhom s& trinh bay cac budc tao mot project
mau nhu sau:

- Sau khi mo phan mém Keil C Ién ta chon Project -> New uVision Project

sau d6 s& xuat hién hop thoai nhu hinh:

Create New Project | 57 |
{. juv| & » LETANDAT » Downloads » - |¢,|| Search Downloads pl
Organize v Mew folder =+ @

- Favorites — . black
Bl Desktop . black_with_circle
1 Downloads . HDH
=l Recent Places |5 . Lecture8_UART

.. New folder

4 Libraries . VS1003 (line out)
@ Documents | .. white
J*i Music . white_with_circle

[ Pictures @ |index
=) Subversion

E Videos

File name: -
Save as type: | Project Files (".uvproj; ".uvprojx) v]
+ Hide Folders ’ Save ] ’ Cancel ]

Hinh 4.25. Hop thoai chon noi luu project.

BO MON PIEN TU CONG NGHIEP 72



CHUONG 4. THI CONG HE THONG

- Sau d6 chon thu muc luu project -> save. Sauk hi nhan save s& xuat hién 1
hop thoai cho phép ta chon dong vi diéu khién ta muén lap trinh. O day minh
chon dong STM32F407VETX cua hdng STMicroelectronics.

|

CPU |

ISuﬂware Packs j

Vendor:  STMicroelectronics
Device:  STM3ZF407VETx

Toolset:  ARM
Search: I
Description:
‘%3 STM32F405 ;I The STM32F4 famity incorporates highspeed embedded memories and =
= ‘%3 STM32F407 an extensive range of enhanced 1/0s and perpherals connected to

two APB buses, three AHB buses and a 32-bit multi-AHB bus matric.
‘¢ STM32F407IE

- 64-Kbyte of CCM jcore coupled memory) data RAM
I STM32F407IG - LCD parallel interface, 8080/6800 modes
=] \%3 STME2FA07VE - Timer with quadrature (incremental) encoder input
- 5 V4olerant 1/0s
- Parallel camera interface
“ STM3IZF407VE - True random number generstor
- RTC: subsecond accuracy, hardware calendar
4 STM32F407ZE -96bit unique D

%% STM32F407Z6

Hinh 4.26. Chon dong vi diéu khién dé 1ap trinh.
- Sau khi thuc hién budc trén thi ta da tao dugc mot project co ban.,

b. Viét chwong trinh hé thong

Do chuong trinh twong d6i dai nén nhom xin phép khong trinh bay ma s dé
trong dia CD.
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4.4.3 Phan mém lap trinh cho dién thoai android.

Trude day, dé 1ap trinh tng dung android thi céc lap trinh vién thuong sir dung
phan mém eclipse. Nhung hién nay Google da cho ra doi phan mém chinh thirc ding
dé 1ap trinh tng dung android d6 14 Android Studio. Véi nhitng vu diém nhu: hd tro
t6t hon viéc bd cuc ung dung cho nhiéu thiét bi khac nhau, dam bao rang app viét ra c6
thé twong thich vi man hinh caa ca smartphone Ian tablet, hd trg cong cu mé phong,
... d6 1a Iy do nhom quyét dinh sir dung phan mém Android Studio dé Iap trinh tng

dung android cho ngudi dung.
Cac budc cai dat Android studio:

- Pau tién cac ban can phai cai dat ban Java phd hop véi phién ban Android
Studio minh sir dung.

- Sau d6 vao trong web https://developer.android.com dé tai Android Studio Vé.

- Tiép theo Run file.exe m&i tai vé. Sau dé s& xuat hién hop thoai Setup, ban

chon Next.

Android Studio Setup = =

Welcome to Android Studio Setup

Setup will guide you through the installation of Android
Studio.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue,

Android
Studio

Cancel

Hinh 4.27. Hop thoai cai dat Android Studio.
- Tiép theo chon cac option va chon Next.
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Android Studio Setup = =
Choose Components
Choose which features of Android Studio you want to install,

Checdk the components you want to install and unchedk the components you don't want to
install. Clidk Mext to continue.

Select components to install: Android Studio dEtill)

Android SDK
Android Virtual Device
Performance {Intel@ HAX

Space reguired: 4. 2GE

<o ([ o> )| oo
R

Hinh 4.28. Chon céc option cia Android Studio.
- Sau d6 hop thoai quan ly gidy phép s& xuat hién. Cac ban chon « | Agree”.

Android Studio Setup o=
License Agreement
Please review the license terms before installing Android Studio,

Press Page Down to see the rest of the agreement.

To get started with the Android SDEK, you must agree to the following terms and A
conditions.

This is the Android SDK License Agreement (the "License Agreement”).

1. Introduction

1.1 The Android SDK {referred to in the License Agreement as the "SDK” and specifically
including the Android system files, packaged APIs, and SDK library files and tools |, if and

when they are made available) is licensed to vou subject to the terms of the License
.ﬁ.gregment._ThE License Agreement forms a legally binding contract between you and W

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Android Studio.

= Back I Agree Cancel
e ————

Hinh 4.29. Hop thoai quan ly gidy phép Android Studio.
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- Sau d6 cac ban chon thu muc luu ban cai dit va ban SDK. Tiép theo chon
Next.

Android Studio Setup - =
Configuration Settings

Install Locations

Android Studio Installation Location

The location specified must have at least S00MB of free space.
Click Browse to customize:

C:\DevProgramsandroid\Android Studio Browse..

Android 50K, Installation Location

The location specified must have at least 3.2GE of free space.
Click Browse to customize:

C:\DevPrograms\Android'sdk] Browse. ..

e (o> D[ oo

Hinh 4.30. Hop thoai chon noi Iuu ban cai dat Android Studio.
- Tiép theo ban chon cau hinh RAM danh cho bo quan ly tang téc phan ctng
(Nén chon khoang 2GB) va chon Next.
- Sau d6 hop thoai Install xuat hién va chon Install. Sau d6 ban chd may tinh

cai dat xong va chon Finish.
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Android Studio Setup — =
Choose Start Menu Folder
Choose a Start Menu folder for the Android Studio shortouts,

Select the Start Menu folder in which you would like to create the program's shortouts, You
can also enter a name to create a new folder.

|

Accessibility ~
ArCcessories

Administrative Toals

fast connect

Google Chrome

Internet Download Manager

Java

Java Development Kit

K-Lite Codec Pack

Maintenance

Skype b

[ | Do not create shortouts
« Back ‘ Install ' Cancel
e ——

Hinh 4.31. Hop thoai Install Android Studio.

Dé tao mot project Anroid co ban thi ta can 1am cac budc sau:

- Pau tién nhap dup vao biéu twong cua Android Studio, sau d6 s& xuat hién
hop thoai nhu hinh 4.32, chon “Start a new Android Studio Project”.
- Tiép theo dién tén ung dung vao khung “Application name” va thu muc luu

project & khung “Project location” nhu hinh 4.33. Sau d6 chon Next.
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Android Studio

<y
&
£

N Welcome to Android Studio

Recent Projects

Hinh 4.32. Hop thoai Quick Start cia Android Studio.

y :
i New Project
H Android Studio

Configure your new project

Hinh 4.33. Bat tén cho project android.
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- Sau d6 s& xuat hién hop thoai cho phép chon ban SDK va thiét bi chay tng
dung. Ban SDK cang nho thi hd tro cac nhiéu thiét bj nhung ich chirc ning hon. Chon
Next.

M Target Android Devices

Select the form factors your app will run on

Hinh 4.34. Hop thoai cho phép chon ban SDK.
- Tiép theo s& xuat hién 1 hop thoai cho phép chon giao dién mang hinh bt dau

cua tng dung. Sau khi chon xong bam Finsish nhu hinh 4.35.
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™ Create New Project

H Add an activity to Mobile

Hinh 4.35. Hop thoai chon giao dién bét dau cho tng dung
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45 VIET TAI LIEU HUONG DAN SU DUNG, THAO TAC
4.5.1 Viét tai liéu hwéng dan sir dung

Pé sir dung duoc thiét bi can phai thyc hién cac budc sau:

Bwéc 1: Lap céc thiét bi can diéu khién vao mach cong suit. Sau d6 cap ngudn
cho thiét bi

Bwéc 2: Cap ngudn cho mach diéu khién va cha thiét bi setup.

Bwéc 3: Vao tab Setup chon hoic thay dbi thiét bi diéu khién cho phd hop véi
thuc té cho tirng button.

Buéc 4: Quay vé tab Home dé thuc hién diéu khién.

Buwéc 5: Bé thuc hién diéu khién bang ung dung android. Cac ban can phai bat
ché a6 wifi cua android va két néi vao mang wifi cia noi ban sir dung thiét bi. Sau do
giao dién s& dugc cap nhat 1én tng dung va cac ban co thé diéu khién nhu man hinh
cam ung.

Ngoai ra dé hen gio bat tat thiét bi thi vao tab Timer dé thiét Iap hoac mubn nghe

nhac thi vao tab Music.

4.5.2 Quy trinh thao tac

Quy trinh thao tac trén man hinh cam ung 7”:

Diéu khién bat/tit thiét bi: chon tab Setup=>tién hanh chon thiét bi>quay
lai tab Home-> bat/tat thiét bi.

- Hb tro thay doi téc do, do sang cho mot so thiét bi (Quat, bong dén sot
dbt, van...): Chon tab Setup>Set PWM->Thay d6i gia tri tiy chinh tir 0-
100->Nhan OK.

- Thay d6i tén thiét bi theo y thich: Chon tab Setup—=>Set Name->Nhap
tén>Nhan OK.

- Nghe nhac: Chon tab Music> Chon bai hat-> Play.

- Chon bai héat: Trong tab Music chon bai hat tir list music hoic 4n

Next/Previous.
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- Thay d6i d6 sang dén nén cho LCD: vao tab System chinh d6 sang tur

thanh truot.

Quy trinh diéu khién
trén LCD

\ 4

Thiét 13p cac thiét bi

Bat tat cac thiét bj

Thay ddi tée do ,
do sang

Hen gid bat tit
thiét bi

Chon bai hat va
phat nhac

( Két thuc )

Hinh 4.36. Quy trinh thao tac trén man hinh cam ung.
Quy trinh diéu khién trén dién thoai:
- Két ndi véi bo diéu khién: chon tab Setting=>Nhap IP=>Nhap Port->Chon
Connect.
- Diéu khién bat/tat thiét bi: Chon tab Home->tién hanh chon thiét bi >
bat/tit thiét bi.
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- Hb tro thay doi toe do, d6 sang cho mot sb thiét bi (Quat, bong dén sot dét,
van....): Chon tab Home >Nhén gitt thiét bi>Set PWM->Thay déi gia
tri thy chinh tir 0-100>Nhan OK.

- Thay ddi tén thiét bj theo y thich: Chon tab Home —>Nhan giir thiét
bi->Set Name->Nhap tén>Nhan OK.

- Nghe nhac: Chon tab Music> Chon bai hat-> Play.

- Chon bai héat: Trong tab Music chon bai hat tir list music hoic 4n

Next/Previous.

- Chon giam sat: Chon tab Camera-> tién thanh giam sét.
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Quy trinh diéu khién
trén Dién thoai

Sai

Két ndi WIFI

Dlng
A
v

Thiét 1ap cac thiét bi

Chon hen gio

Sai

Chon nghe nhac

Sai

. b
Chon gidm sat

Sai .
Ket thuc dieu

Sai

Bat tit cac thiét bi

Thay di toc do ,
do sang

Hen gio bat tét
thiét bi

Chon bai hat va
phét nhac

Bat camera dé
quan sat

khién
Dung

( K ét thuc )

Hinh 4.37. Quy trinh thao tac trén dién thoai.
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Chwong 5. KET QUA_NHAN XET PANH GIA

5.1

KET QUA

5.1.1 Két qua nghién citu.

Trong vong 12 tuan lam db 4n nhém nghién ciru d dat duoc cac két qua nhu sau:

Nghién ctru sau hon vé vi diéu khién STM32F407VET6 va dong tuong tu cua
STM32F4.

Giao tiép dwoc voi man hinh cam tng dién dung 7°° theo chuan giao tiép
FSMC NOR FLASH.

Nghién ciru str dung duoc module wifi eps8266 va giao tiép duoc véi vi diéu
khién va dién thoai.

Tim hiéu va nghién ctu giao thirc socket cua hé diéu hanh android dé giao
tiép truyén dit liéu gira dién thoai va vi diéu khién.

Biét cach giao tiép véi thé nhé theo chuan SDIO va IC giai m4 am thanh
VS1003.

Tim hiéu duoc cach thiét ké va sir dung céc linh kién trong mach cong suat va
mach diéu khién.

Tim hiéu va biét cac str dung phan mém nhu phan mém thiét ké mach chuyén
nghiép Altium Designer, phan mém lap trinh vi diéu khién KeilC va phan

mém Android Studio d¢ 1ap trinh &ng dung cho android.

Thi c6ng thanh cdng mach cong suat va mach diéu khién.
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5.1.2 Két qua thi cong.

< Két qua thi cong giao dién ngudi ding trén hop diéu khién.

Termp: 29°C [ 10:45

jurt 47 %
it 239 Lux Th-30/06/16

(=]

Television
0-12v

Fluorescent DC Output

Hinh 5.1. Giao dién tab Home.
Tab Home 14 giao dién chinh, hién thi ngay gio nhiét do, do am, cuong do sang
va trang thai bat, tat cua 5 thiét bi AC va 1 thiét bi DC, trang thai hen gio. Trén giao
dién nay nguoi ding bat tit cac thiét bi thong qua viéc cham tay vao cac nut twong ng

véi mdi nit.

10:45

Th-30/06/16

2.Set name

Fluorescent | DC Output

Hinh 5.2. Giao dién tab Setup
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Tab Setup cho phép nguoi dung tly chon diéu khién nhu: thém, x6a mot thiét bi,

chinh d¢ sang dén soi toc, chinh tbc do quat, dat tén cho thiét bi.

/ Temp: 20°C
x Humi 47 %
Light: 239 Lux

100%

Pumps Fluorescent DC Output

Temp: 29°C
B Humi: 47 %
Light: 239 Lux

.
OLAICHOT LN T
02.CHUYNT "1.MP3
03.KIPCMC™1.MP3
04.LIENKH™1.MP3
05.GIANHO™1.MP3

Hinh 5.4. Giao dién tab Mucsic.
Tab Music hién thi giao dién nghe nhac, phat nhac bang cach chon vao tén bai hat.
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Fluorescent DC Qutput

Hinh 5.5. Giao dién tab Timer.
Tab Timer cho phép nguoi dung cai dit thoi gian bat, tat thiét bi, cd thé luu thanh

mot danh séach lich trinh bat, tét.

‘ Set Time/Date:
Set Brightness:

Hinh 5.6. Giao dién tab System.

Tab System cho phép ngudi dung diéu chinh thoi gian cua hé thdng, chinh dén

nén man hinh va cho phép luu trang thai thiét bi hién tai vao Flash.
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€ Xiciol ol el

Hinh 5.7. Thiét bi duoc diéu khién & ché do tit.

Hinh 5.8. Thiét bj duoc diéu khién & ché do mo.

% Két qua thi cong tng dung Android.

Dé str dung ng dung trén android can phai két néi véi wifi giao dién dién thoai
s& dong bo voi man hinh GLCD.
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Add device

Incandescent
@ Fan

==l Television

[ Socket

= Pump

O

s | Fluorescent

Hinh 5.9. Giao dién chinh cua tng dung. Hinh 5.10. Thém thiét bi.

Alarm

v Repeat

Controls

Set PWM

'@ Alarm

:Ij Rename

Delete Device

® On Device

Off Device

Hinh 5.11. Giao dién tuy chinh. Hinh 5.12. Giao dién hen gio
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v 3G Gl [} 21:58

Hinh 5.13. Giao dién giam sat bang camera IP.
5.2 NHAN XET — PANH GIA.
Cac noi dung dat duoc so voi yéu cau dit ra:

- Diéu khién bat tat, diéu chinh d6 sang hen gio bat tit thiét bi bang cam
ung cua GLCD hoac dién thoai thdng qua wifi.

- Hién thi nhiét @6, thoi gian va trang théi caa thiét bj trén man hinh GLCD
va dién thoai.

- Phéat nhac MP3 tir thé nhé.

- Giam sat tir xa bang dién thoai.
Tuy nhién hé thong van con mot sé han ché nhu:

- Tinh toan b6 tri mach cong suat chwa hop ly 1am cho viéc két néi thiét bi
gap kho khan.
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Chwong 6. KET LUAN VA HUONG PHAT TRIEN

6.1 KET LUAN

Chuong két qua di phan anh sinh vién chi thuc hién dugc khoang 85% so véi
muc tiéu dit ra & chuwong 1. Cac ndi dung ma nhom da thyc hién dugce d6 1a thiét ké va
thi céng dugc mot san pham cé thé diéu khién cac thiét bi trong nha, tao dugc ung
dung diéu khién va giao tiép duogc giira cac khdi voi nhau. Tuy nhién nhém van chua
thé tao ra mot hé théng 6n dinh do phan tinh toan thiét ké con nhiéu sai s6t. Nhin
chung dé tai chi mai hoan thanh ¢ muc kha.

Trong qué trinh 1am dd an, sinh vién da rat ra duoc nhiéu kinh nghiém dé tao ra
mot san pham hoan thién nhu: dau tu thoi gian, linh kién trén thi truong, hién biét vé
cac linh kién va thiét ké board mach, ...

6.2 HUONG PHAT TRIEN
Mot s6 hudng phét trién dé hoan thién dé tai nhu la:
- Két ndi internet, diéu khién két hop gitra Bluetooth, wifi va web server.
- Giao tiép vai USB theo chuan USB OTG dé tang toc do truyén dit liéu.

- Thém mach cong suat Ion dé cé thé diéu khién nhiéu tai céng suat 1n.
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