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loT Business & Products

loT Architecture & Technologies

loT Networks

loT, Wi-Fi & Bluetooth

loT & Cloud Technology

loT Bluetooth & Wi-Fi & AWS EC2 Project
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loT Business & loT Domains

@ loT Market and Industry
loT Unit Installed Base

(Million) Consumer Business

15,000

5,244

3,136

2017 2018 2020

Source: Rob van der Meulen, “Gartner Says 8.4 Billion Connected "Things™ Will Be in Use in 2017, Up
31 Percent From 2016," Feb. 7, 2017, Gartner. https://www.gartner.com/newsroom/id/ 3598917
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loT Business & loT Domains

@ loT Market and Industry

Smart

Connected Apps & Consumer/User

Process

e —

Smart Enterprise

Smart Data
loT Market & | Connected

Industry Intelligence
Smart Cloud

Connected &
Autonomous Things

— Connected Edge
—  Smart Networks

Source: John Koetsier, “loT In The USA: 3,000 Companies, 51258 In Funding, $613B In Valuation, 342,000 Employees™
July 10, 2017, Forbes. https://www.forbes.com/sites/johnkoetsier/2017/07/10/iot-in-the-usa-3000-companies- 125b-
in-funding-613b-in-valuation-342000-employees/ #67c322d33ef5
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loT Products & Services

o loT & M2M Ecosystem

Description

BSP (Business Service
Providers / Business
Solution Providers)

System integrators and
loT solution providers /
for enterprises

Network operators,
communications
service providers, and
transport infrastructure
providers

Jasper

KORE Axeds ©

llIlllI'l
CISCO

Companies / Organizations

= ECHELON 5

QUALCOMWM  Deloitte

=== >
:=:= accenture @
koo Sprint = atat

‘ vodafone T
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loT Architecture

@ loT Architecture Layers

Application

Management
Service

Gateway and
Network

Sensors

Connectivity and
Network
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Environmental | People Tracking

Healthcare @ Retail
Transportation | Supply Chain

Energy

Device Modeling,
Configuration,
and Management

Surveillance

Dataflow
Management,
Security
Control

Sensor Network,
Sensors/Actuators, Tags
(RFID, Barcode)
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loT Technologies

o Cam bién (sensors)

Measurement

Temperature/ Temperature: -40 ~ 80 °C
Humidity sensor Humidity: 0 - 100% RH

SPD0O05G: 0 kPa ~ 35 kPa

Pressure sensor  ¢pn100G: 0 kPa - 650 kPa

Flow sensor 1 to 30 Liters/Minute t}
Maximum 30 fps,
Imaging sensor 640 x 480 VGA resolutions
(= 0.3 Megapixels)
Ultrasonic 2 ~ 400 cm non-contact -C
sensor measurement @ 40 Hz - |
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loT Technologies

o Codng nghé nhan dang déi tuong bing séng vé tuyén (Radio

Frequency ldentification—RFID)

)‘
J
-

fWorking Standard
requency
freLﬂ‘:nc 125 -134.3  10- 30 IS0 14223
S kHz cm ISO/IEC 18000-2
RFID
High ey ISO 15693
frequency  13.56 MHz 1 ECMA-340, ISO/IEC 18092
RFID NFC (Near Field Communication)
Ultra-high
Frequency 86‘;\“:60 12m ISO 18000-63
RFID
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loT Wireless Networks

@ loT Network Architecture

IoT Network

Cellular Network B ..

'lﬁ
“" 'H'n l
-
-
.

WPAN
6LowPAN

Ngd Hai Anh Phat trién dng dung loT 8/2022



loT Wireless Networks

@ Wearable loT Networks

Wearable devices
can be used to
detect biometric
information

Shoes

Watch

Glasses

Belt

Pacer, etc.
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loT Wireless Frequency Bands

o ISM (Industrial, Scientific and Medical) Band

Center

Frequency range Bandwidth Frequency Availability
6.765 MHz 6.795 MHz 0KkHz  6.780 MHz locasl“:cf;tptt:me
13.553 MHz 13.567 MHz 14 kHz 13.560 MHz Worldwide
26.957 MHz 27.283 MHz 326 kHz 27.120 MHz Worldwide
40.660 MHz 40.700 MHz 40 kHz 40.680 MHz Worldwide
433.050 MHz 434.790 MHz 1.74 MHz 433.920 MHz local acceptance
902.000 MHz 928.000 MHz 26 MHz 915.000 MHz local acceptance
2.400 GHz 2.500 GHz 100 MHz 2.450 GHz Worldwide

Ngd Hai Anh Phat trién dng dung loT 8/2022




loT Wireless Networks

@ loT Wireless Communication Technology

loT Network technology

!—1—1
WLAN/WPAN LPWAN

(Wireless Local/Personal Area Network) (Low-Power Wide Area Network)

———nr |

Wi-Fi Bluetooth  Low Rate WPAN LoRa Sigfox

LoRa '

sigfox
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loT LPWANSs

o LPWAN (Low-Power Wide Area Network)

: WLAN/WPAN i Cellular

S 3G
wi-Fi [ 4G LTE-A
SR 5G NR

Bluetooth g :
ZigBee [BIEEC
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loT LPWANSs

@ LoRa, LoRaWAN, Sigfox
» LoRa / LoORaWAN [I;%)

Application Server Logic

HAL HAL Backhaul  §  Backhaul
IPstack |
SPI/USB stac it IP stack

f Ethernet, L’ﬁE—A, Wi-Fi ‘

Wireless Gateway}: Network

(1D, S;) @

e @ . —— -

(ID,8) (D8 Customer
Objects Sigfox stations Sigfox CLOUD™ IT

Ng6 Hai Anh Phat trién ung dung loT 8/2022



loT & Mobile Communication Networks

o 3GPP & loT
"Rel.8 Rel.9 Rel.10 Rel.11 Rel.12 Rel. 13 Rel. 14

LTECat 1 1{

LTE-MTC

LTE MTC
(Machine Type LTE Cat M1

Communication) (eMTC)

NB-cloT
NB-LTE |

l_ NIMTC o SIMTC EC-GSM-loT

Global System for Mobile : |— ——
Communication - MTC
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@ WLAN Market

Huawei
$545.88 M (3.7%)

Brocade-Ruckus HP/Aruba
VRV . 5200.98 M (16.2%

Ubquft"l' 1
$75.88 M (6.1%)

537.39 M (43.4%)

Data: International Data Corporation (IDC)

Enterprise WLAN vendors Market Revenues in Q1 of 2017
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Wi-Fi

@ Infrastructure Mode & Ad Hoc Mode

Router

%‘. ,IHWIrelessf_u ‘ gswnch

Ethernet LAN

Tablet PC Access Point \
| "‘. [T ” £
Qe ~\
-\_-) a® L :.:\J“l‘“
Fa .l ] |

Workstation Server

Channel can be accessed when Contention
medium is free longer than DIFS . window

DIFS I SRLI.
Busy Medium Backoff window
P 1 1 1

e Slot time
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@ Dual Band
IEEE 802.11b, 802.11g, 802.11n IEEE 802.11a, 802.11n, 802.11ac

.' “ - . '.
R ——

®
c,clzf,

-

E-mail, surf the web  Stream HD videos and
play games online
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Bluetooth

@ Piconet & Channels

<+ Piconet

Piconet C

50 Channels Piconet F

AR

ERrF O EC T ERERHRRESE R AR EREAEE

®J ﬁx;“"ﬂffiﬁnmmm BLE (Bluetooth Low Energy) Channels

ctivity-of-the-intermet-of -things/blustooth
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Bluetooth Standards

@ Bluetooth Evolution
Enhanced Power Control
& High Speed (HS) Support 2x Speed,

Enhanced 4x Advertising Range
Bluetooth Low ?

Energy Spec.
&

First Adopted
Specification

Data_ Rate

Major Bug
Fixed & wbla Par
Stabilized ;I:IECQS G Higher Throughput
' | UPpors & Enhanced Security
@

4G-LTE
Co-exi%tence

' | |
iommzon30 @ o0 @ —

1999 '00 '03 2004 2007 2009 : 2010 2013 2014 2016
!
L}

Classic Bluetooth Standards Bluetooth Low Energy Standards
(Basic Rate, BR System) (Low Energy, LE System)
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Bluetooth Standards

@ Bluetooth Spec. Evolution

20 |1 2.1 3.0

Specifications 1.1 1.2 + EDR |+ EDR| +HS 4.0

2002 2005 2004 2007 2009 2010

LCICHUR LR RO kbps kbps Mbps Mbps Mbps 1 Mbps

Standard
WPAN Range

Improved Pairing
(without a PIN)

M0Om 10m 110m 10m 10m 50m

Yes Yes Yes

Improved Security Yes Yes Yes Yes Yes

NFC Support Yes Yes Yes Yes

Ngo6 Hai Anh Ph4t trién ung dung loT 8/2022
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2016

I e 723.1 723.1 2.1 3 25 25 Mbps 25 Mbps

2 Mbps

50 m
Yes

Yes

Yes




Cloud Companies & Services

@ Top Cloud Service Providers

Ng6 Hai Anh

Amazon Web Service dW5S

Microsoft =" Microsoft

Google ') Google Cloud Platform
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@ Cloud Service Models

Cloud Clients

Web Browser
Mobile App, Thin Client

/ Application

) Platform

~N

Infrastructure

= SaaS: Software as a Service

= PaaS: Platform as a Service

= |aaS: Infrastructure as a Service

Ng6 Hai Anh

Phat trién ng dung loT

SaaS

CRM, E-mail
Games, Virtual Desktop

PaaS

Database, Web Server
Deployment tools

IaaS

Virtual Machines, Servers
Storage, Networks
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loT & Mobile Cloud Technology

Upper Tier
CIOUd Cloud Computin
puting
Wide Area Network
Virual
Storage val
Apps Apps Machine #1
Virual
Computing ol
Apps Apps iachine 22
Dewvice Viral
management MEC Host MEC Host Machine #3 Intermediate Tier
Resource Mobile edge computing node  Cloudlet Host Edge Computing
provision 0
o Bluetooth
el el -N SRy
L ] A A
Fog g pu“ng @ = Motele Network
md& ~..__..-.
Wi-Fi, Bluetooth
ZigBee Wi-Fi, Mobile network Wi-Fi
@ - . " } Lower Tier
' y o> End Devices
..-""’—
L
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Internet of Things (loT) la gi?

o Internet Van VAt 13 thuat ngit dung dé chi cic dbi tuong cé thé dugc
nhan biét (identifiable) ciing nhu chi sy tén tai clia chiing trong mét
kién tric mang tinh két nbi. Cum tur nay dudc dua ra bdi Kevin
Ashton vao nam 1999. CA)ng |3 mot nha khoa hoc da sang 1ap ra
Trung tdm Auto-ID & dai hoc MIT, nai thiét 1ap cic quy chuin toan
cau cho RFID (mdt phuong thic giao tiép khéng day dung séng
radio) cling nhu mét sb loai c3m bién khic. loT sau dé ciing dugdc
dung nhiéu trong cac in phgm dén tir cac hang va nha phan tich.

o “Van VAt", trong khai niém ndy, cé thé hudng dén da dang thiét b
nhu may theo doi nhip tim, may phat dap vi mach sinh hoc trén gia
stic, xe hai véi cdm bién tich hop, thiét bi phan tich DNA dé quan sat
mdi trudng/thic én/mﬁm bénh, hoic thiét bi chuyén dung dé hd trg
luc luong cltu hoa trong hoat déng tim kiém citu nan. Cé y kién lai
cho rang “Van Vat" nén dugc xem 13 “mdt tc“;ng thé khong thé tich
rSi cla phan clng, phan mém, dit liéu va dich vu mang'.
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Nhiing diém mau chot cda loT

o Al (Artifical Intelligence) — Hé théng loT v& co ban ducoc hiéu 13 13m cho moi thiét
bi trd nén thdng minh, nghia 13 né gitdp ning cao moi khia canh cta cudc sdng
bi’mg nhitng dir liéu thu thap dudc, thong qua cac thuat toan tinh todn nhan tao
va két nbi mang. Mot vi du don gidan nhu hop dung gao cua ban, khi biét rang gao
Sap hét, hé théng ty dong dat mot don hang mdéi cho nha cung cép.

o Connectivity — L3 mdt dic trung co ban cda loT, hién nay cic mang thiét bi dang
trd nén phd bién, nhiéu mang thiét bi ngdy cang nhd hon, ré hon va duoc phat
trién phi hop véi thuc té ciing nhu nhu ciu cla ngusi dung .

o Sensors — loT s& mit di su quan trong ctia minh néu khong cé sensors. Cac cam
bién hoat ddng gibng nhu mét céng cu gidp loT chuyén tir mang ludi cc thiét bi
thu déng sang mang ludi cic thiét bi tich cuc, dong thdi cé thé tuong tic véi thé
gidi thuc.

o Active Engagement — Ngay nay, phan 16n cic tuong tac cla nhiing céng nghé két
noi xay ra 1 cach thu dong. loT dugc cho 1a sé dem dén nhitng hé théng mang tich
tich cuc vé ndi dung, san pham ciing nhu cic dich vu gin két.

o Small Devices — Nhu d3 dugc du dodn tir trudc, cac thiét bi ngay cang dugc tbi uu
véi muc dich nang cao d6 chinh xac, kha ndng md réng ciing nhu tinh linh hoat.
N6 dugc thiét k& ngdy cang nhd hon, ré hon va manh mé hon theo thdi gian.
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Nhing Igi ich ctia loT

o C3i thién viéc gin két khich hang — Hé théng loT gitp phan tich cic diém
mu hién tai, tim ra nhiing sai s6t vé dé chinh xac. loT thay d&i diéu nay dé
mang lai nhiu su gin két hon va hiéu qud hon véi ngudi dung. Mét dng dung
tai cic clra hang, dich vu iBeacon gidp ting sb luong san pham tdi ngudi tiéu
diing b3ng cich chi d3n ngusi dung t6i khu vuc cu thé trong clra hang va dua
ra cic goi ¥ vé san pham. Chiing cung cAp cac théng tin chi tiét, cic danh gi3
vé san pham,...Bén canh dé ching ciing c6 kha nang cho phép ngudi dung
chia sé cac san ph?;m qua mang xa hoi,. ..

o Tbi uu héa céng nghé — gitp nang cao trai nghiém clta khich hang ciing nhu
cai thién viéc s dung thiét bi vd hd tro cai tién cdng nghé.

@ Giam su hao phi — loT gilp viéc quan |i tai nguyén & cac linh vuc dugc cai
thién 1 cich rd rang. Cac phan tich hién tai thudng cung cip cho ching ta céi
nhin & khia canh bén ngoai, trong khi loT cung cp cac dif lidu, théng tin
thuc t& dé& quan I tdi nguyén mdt cich hiéu qua hon.

@ Tang cuong viéc thu thap dir liéu — Thong thudng, viéc thu thap dir liéu bi
han ché do thiét k& hé théng mang tinh thu dong. loT pha v8 su rang budc,
gidi han cua thiét k& va tao ra 1 hinh anh chinh x4c cla tit c3 moi thd.
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Nhitng thach thic gdp phai cia loT

o Kiém so4t an ninh — 10T tao ra 1 hé sinh thii ma & d6 cac thiét bi két nbi lién
tuc va giao tiép véi nhau qua mang ludi cac két ndi. Tuy nhién, hé théng
thudng chua chd trong dén cic bién phap an ninh nhim b3o mat théng tin,
d3n dén né cé thé gip phai cic cudc thn cong nhim 14y cip thdng tin cla
ngudi dung.

@ Tinh bao mat — Do tinh bao mat chua cao cong véi ban chit cha loT 13
khdng can nhiéu su tuong tic cla con ngudi nén cic ké tin céng cé thé cung
cip céc théng tin ngudi ding gid mao.

o Tinh phiic tap — Mét sb hé théng loT cé d6 phdc tap vé thiét k& va trién khai
iing dung ciing nhu khé khin trong viéc bdo tri, nang cip hé thong do st
dung nhiéu céng nghé con khi méi mé.

o Tinh linh hoat — Cé nhiéu su lo ngai khi dé cap dén tinh linh hoat clia hé
thdng loT khi tich hop véi cic hé théng khic bdi cic hé théng khi két hop cé
thé x3y ra xung dét va céc tinh n3ng sé& bi khéa I3n nhau.

o Tuin thl cic tiéu chuin — Gidng nhu cic cdng nghé khic trong linh vuc
thuong mai, loT ciing ph3i tudn thd cac tiéu chuln, quy dinh d3 dit ra trudc
dé. Tinh phiic tap clia loT 1am cho viéc tudn thi cic tiéu chuin 13 mét tha
thach thuc su
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Nhiing dng dung thuc té trong cubc sbéng cda loT

o Smart Home — Theo thdng k&, smart home |3 tng dung lién quan dén
loT dudc tim kiém nhiu nhit trén Google. Smart Home 13 1 ngdi nha
véi rat nhiéu tinh n3ng tu déng nhu bat may diéu khéng khi khi ban
sip Vé téi nha, tit dén ngay khi ban rdi khéi nha, mé khéa khi ngudsi
than trong gla dinh dang & cita nha, mé garage khi ban 1ai xe di lam
Vvé,...con rat nhiéu nhitng tinh ning gitp nang cao chit lugng cudc
séng khi st dung smart home.

e VAat dung mang theo trén nguoi — Cé thé k& dén mot sb thiét bi nhu
Dashbon Mask, day 13 1 chiéc smart headphone giup ban vua cé thé
nghe nhac véi am thanh cé d6 trung thuc cao viura cé thé xem phim
HD véi mdy chiéu 3o , hoic AMPL SmartBag ba 16 ¢ pin du phong
c6 thé sac dién cho cac thiét bi di dong, ké c3 may tinh.

@ (Connected cars — Gillp nang cao nhitng trai nghiém cho ngudi dung xe
6td. 1 chidc Connected car cé thé tbi uu cic hoat déng cua né nhu
thdng bio khi hét nhién liéu, dua ra cic canh béo khi cé vat téi gan
hodc mdéi day nhat 13 xe dién tu l4i cda hang Tesla,. ..
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ESP8266

e ESP8266 |a dong chip tich hop Wi-Fi 2.4Ghz cé thé lap trinh dudc,
gid ré, dugc sin xult bdi cong ty ban din Espressif Systems.

LUU Y:
A Dong trén mdi chan 6mA lén nhat 12mA

Cho ché do ngti ndi tit GPIO16 va

EXT_RSTB. D& wakeup, GPIO16 sé xuat mirc

THAP khéi dong lai hé théng

Khi khéi dong/khdi dong lai/weakup, gitr GPIO15 THAP
va GPI02 CAO.

— D I
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[ |

— OIED
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— @I
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ESP8266

32-bit RISC CPU : Tensilica Xtensa LX106 chay & xung nhip 80 MHz
HS tro Flash ngoai tir 512KiB dén 4MiB

64KBytes RAM thuc thi l&nh

96KBytes RAM dir liéu

64KBytes boot ROM

Chuén wifi EEE 802.11 b/g/n, Wi-Fi 2.4 GHz

e Tich hgp TR switch, balun, LNA, khuéch dai cong suidt va matching
network

o H6 tro WEP, WPA /WPA2, Open network

Tich hgp giao thic TCP/IP

Ho tré nhiéu loai anten

16 chan GPIO

Ho trg SDIO 2.0, UART, SPI, 12C, PWM,I2S véi DMA
1 ADC 10-bit

Dai nhiét dé hoat dong rong : —40°C 125°C
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Board mach phat trien ESP8266

o Module ESP8266 chi bao gom Chip ESP8266 va cac linh kién gitp
chip cé thé hoat déng dugc, tuy nhién, trong qua trinh phat trién san
pham, ching ta cAn phai nap chuong trinh cho chip trudc khi dua
vao hoat déng thuc té. Qué trinh nay 13 qué trinh gdi di lieu Binary
(d3 bién dich trén méy tinh) xudng bd nhé Flash clia ESP8266.

o D& dua ESP8266 vao ché d& Nap (Program) thi can phai dit miic
logic 0 (OV - GND) vao chan GP100, dong thsi RESET chip. Rbi sau
d6 c6 thé dung cic cong cu nap dé gdi Firmware tir may tinh xubng.

@ Hién nay cac Board mach phat trién déu tich hgp cac mach nap tu
déng, nghia 13 phan mém sé tu dong diéu chinh cic chan DTR va
RTS cua chip USB CDC, dua ESP8266 vao ché dé nap, sau dé sé gui
firmware xubng.

Ngd Hai Anh Phat trién dng dung loT 8/2022




Arduino 1a mét IDE tich hop san editor, compiler, programmer va di
kem véi né 1a cic firmware cé bootloader, cac bo thu vién dugc xay
dung s3n va dé dang tich hagp.

Ngon ngit st dung 13 C/C++.

Triét ly thiét ké va s dung cta Arduino gitp cho ngudi méi, khong
chuyén rat dé tiép can, cic cong ty, hardware dé dang tich hop.

Véi trinh bién dich C/C++ va cac thu vién chit luong ducc xay dung
bén dudi thi mdc dd phé bién ngay cang ting va hiéu ning thi khéng
hé thua kém cac trinh bién dich chuyén nghiép cho chip khac.

Dai dién cho Arduino ban dau 13 chip AVR, nhung sau ndy c6 rat
nhiéu nhd san xuit s dung cac chip khac nhau nhu ARM, PIC,

STM32 gin day nhit 13 ESP8266, ESP32, va RISCV véi ning luc
phan ciing va phan mém di kém manh mé& hon nhiéu.
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Mot s6 dac diém cua Arduino

o Arduino che diu di su phic tap cta dién td& bing cic khai niém don
gidn, che di su phdc tap cta phan mém bing cic thd tuc ngin gon.
Viéc setup output cho 1 MCU bang cich setup thanh ghi r& rang
phiic tap dén dd ngudi chuyén ciing phai 13t datasheet ra xem, nhung
véi Arduino thi chi can goi 1 ham.

o B&i vi tinh phé bién va d& dung, véi cic thu vién dugc tich hop sin.
Ban chi cin quan tdm dén tinh n3ng sdn pham ma bd qua cic tiéu
tiét (protocol, datasheet,...) Nén gitip cac newbie khéng chuyén d&
dang tiép cin va |am ra céc san ph?;m tuyét vdi ma khéng can phai
biét nhiéu vé dién t.

o Chinh vi khéng quan tam nhiéu dén cich thdc hoat dong clia cic
Module di kém, nén da phan ngudi diing sé khé x& ly dugc khi cé céc
vin dé phéat sinh ngoai tAm cla thu vién.

o Cac module prototype lam s3n cho Arduino cé d6 bén khéng cao,
muc tiéu don gidn héa qué trinh 1am san pham.
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Cac lgi ich khi str dung Arduino

o Thiét k& IDE tbt, c6 thé d& dang tich hop nhiéu loai compiler, nhiéu
loai hardware ma khdng hé gidm hiéu ning. Vi du: Arduino gbc cho
AVR, nhung c6 nhiéu phién ban cho STM32, PIC32, ESP8266, ESP32,
...tan dung tdi da cac thu vién sin c6

o Céac thu vién dugc viét dua trén I6p API trén cung, nén da s6 cac thu
vién cho Arduino c6 thé dung dugc cho tit c3 cac chip. Dién hinh 13
Arduino cho ESP8266 c6 thé tan dung trén 90% cac thu vién cho
Arduino khéc

@ Trinh bién dich cho Arudino |a C/C++, c6 hiéu nang tot

o Cich t6 chic cic thu vién C/CH++ theo dang OOP gilp phan 16p, ké
thira va quan Iy cuc ky tdt cho cc dng dung 16n

o Céac project cho Arduino déu opensource

@ Arduino chi trong tinh da nén tang, module héa cao, phu hgp véi cac
iing dung tu phtc tap téi cuc ky phic tap

o Tiét kiém dugc rit rat nhiu thdi gian cho viéc tap trung vao tinh ning
san pham.
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@ Download va cai dit Arduino IDE:
https://www.arduino.cc/en/software

@ Cai dit bd cdng cu, trinh bién dich, SDK hd trg chip ESP8266 trong
Arudino IDE: muc Additional Board Manager URLs nhap dudng dan
http://arduino.esp8266.com/stable/package_esp8266com_
index. json

‘® Preferences
"Settings MG
Sketchbook location:

/Users /. "dl/Documents/Arduino Browse
Editor language: System Default u (requires restart of Arduino)
Editor font size: 10
Interface scale: Automatic 100 °% (requires restart of Arduino)

Show verbose output during: compilation upload
Compiler warnings: None u

Display line numbers
Enable Code Folding
Verify code after upload
Use external editor
Check for updates on startup
Update sketch files to new extension on save (.pde -> .ino)
Save when verifying or uploading

Additional Boards Manager URLs: http://arduino.esp8266.com/staging/package_esp8266com_index.json ]

More preferences can be edited directly in the file
/Users/Taa W/Library/Arduinol5/preferences txt
(edit only when Arduino is not running)
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© Cai dit board ESP8266: M& Boards Manager & muc Tools trén thanh

menu-bar, tim board can st dung véi keyword “Generic 8266, rOi
chon board can cai dit nhu hinh va nhan vao install.

© @ Boards Manager

Type All E generic 8266

esp8266 by ESP8266 Community
Boards included in this package:

Generic ESP8266 Module, Olimex MOD-WIFI-ESP8266(-DEV), NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0 (ESP-12E Module), Adafruit HUZZAH
ESP8266 (ESP-12), ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, SparkFun Thing, SweetPea ESP-210, WeMos D1, WeMos D1
mini, ESPino (ESP-12 Module), ESPino (WROOM-02 Module), WifInfo, ESPDuino.

Online help

More info

Close
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@ Cai dit thu vién: 1an luot chon cdc muc: Sketch —include library
—Manage libraries. Trong library manager nhap ndi dung can tim tai
text box, chon phién ban, rdi nhin install, nhirng thu vién da dugc cai
d3t s& c6 text hién thi INSTALLED & dau mdi thu vién.

3
o @® Library Manager
Type All k4 Topic Al k4 esp8266 oled
ESP8266 and ESP32 Oled Driver for SSD1306 display by Daniel Eichhorn, Fabrice Weinberg V 3.2.7 INSTALLED
A 12C display driver for SSD1306 oled displays connected to an ESP8266 or ESP32 A 12C display driver for SSD1306 oled displays
connected to an ESP8266 or ESP32
More info
@& Arduino File Edit m Tools Help
®oe Verify/Compile #R ' Manage Libraries... ESP8266 Oled Driver for SSD1306 display by Daniel Eichhorn, Fabrice Weinberg
Upload %8U A 12C display driver for SSD1306 oled displays connected to an ESP8266 or ESP32 A 12C display driver for SSD1306 oled displays
Upload Using Programmer ~ {*88U Add .ZIP Library... connected to an ESP8266 or ESP32
button Export compiled Binary X #8S e
SheE 1adpin = 16: Show Sketch Folder %K | Bridge Yersions.2.7 2]
S int btnPin = 0; Include Library Ol Esplora v Version 3.2.7
+ int ledState = LOW; 'Add File Ethernet ESP8266 QRcode by Anun Panya 2.0.0 INSTALLED Version 3.2.6
5 ) ESP8266 Generate QRCode for SSD1306 oled displays 128+64 pixel ESP5266 Generate QRCofl¢ \/arcio "3 o fed displays
6 void blinkQ Firmata 128%64 pixel @Sl 2
Keyboard More info Version 3.2.4
if (ledState == LOW) { Mouse Version 3.2.3
ledState = HIGH; .
} ,.Tw . Robot Control Version 3.2.2
ledstate = LOW; Robot IR Remote - + Version3.2.1 -
Version 3.2.0
te(ledPin, ledState); Robot Motor —_—— Close
Arintlnf"Droccad unlua=" o SrinafladStatay- SD
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© USB CDC driver: Board ESP8266 WiFi dudc két ndi véi may tinh qua
céng USB MicroB va st dung chip CH340 dé chuyén d6i USB sang
UART, vi viy can cii USB driver d&é mdy tinh va board cé thé giao
tiép vSi nhau. Tai USB driver tu:
http://www.wch.cn/download/CH341SER_ZIP.html. Lam theo
cac yéu ciu cdi d5t. Sau khi cii dit, két qua hién thi trén Arduino
nhu hinh:

Ng6 Hai Anh
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M Device Manager & @ sketch_jul16a | Arduino 1.8.2 - O X
File Action View Help | |File Edit Sketch Tools Help ‘
= @ E HE W EXS Auto Format Crl+T
v M DucThang-PC Archive Sketch
. Audio inputs and outputs sketch_jult 6a Fix Encoding & Reload
i@ Batteries .
Bl Computer oid setup() Serial Monitor Ctrl+Shift+M h
wa Disk drives oty youx Serial Plotter Ctrl+ Shift+L
I Display adapters
& DVD/CD-ROM drives 1 WiFi101 Firmware Updater
¥4 Human interface Devices
@ |DE ATA/ATAPI controllers void loop() [{ Board: “Generic ESP8266 Module" >
4% Imaging devices i I N Flash Mode: "DIO" >
6 Inted(R) Centrino(R) WiMAX adapters
= Keyboards } Flash Frequency: "40MHz" 4
L] Memory technology devices CPU Frequency: "80 MHz" b4
' Mice and other pointing devices Flash Size: "4M (3M SPIFFS)" >
Bl Monitors
@ Network adapters Debug port: "Disabled” >
v P Ports (COM & LPT) Debug Level: “None® >
USB-SERIAL CH340 (COMS)
= w ¢ ) Reset Method: “nodemcu” 4
= Print queues
[ Processors Upload Speed: “115200" »
3 Sensors Port: "COMSE" : Senal ports
Software d 5
N Sofwes duices Get Board Info ¥ COM6
i Sound, video and game controllers
S Storage controllers " 0
Programmer: "AVRISP mkll b
Bm System devices
B linismreal Sarinl Rise erntenllare Burn Bootloader
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V4

@ Chon Board ESP8266 WiFi trong Arduino IDE: Sau khi két ndi va cai
d3t xong, s& xuit hién cong COM 3o trén mdy tinh, tén céng nhu:
COM1, COM2. .. Tham khdo ciu hinh két ndi sau:

o Board: Generic ESP8266 Module.

o Flash Size: 4M (3M SPIFFS).

o Port: chon cdng khi gin thiét bi vao s& thiy xuit hién.

e Upload speed: Chon cao nhit, néu nap khéng dugc chon thép dan.

Ng6 Hai Anh

Arduino File Edit Sketch WELIEN Help
(K ) Auto Format 38T 6/10/1401:13
Archive Sketch
Fix Encoding & Reload
temp Serial Monitor 0 8M
1 #include " Serial Plotter 8L
2 SH1106 di
3 #include <OneWire.h> ESP8266 Sketch Data Upload
4 #include <DallasTemperature.h> WiFi101 Firmware Updater
o // Onelire DS18520, DS18820, DS18 Board: "Generic ESP8266 Module" >
8 Flash Mode: "DIO" >
9 Onel 3 /7 onpin D4 (a  Flash Frequency: "40MHz" >
0 DallasTemperature DS18B20(&ds); CPU Frequency: "80 MHz" >
char temperatureCString[10]; Flash Size: "4M (3M SPIFFS)" >
< char temperatureFString[10]; Debug port: "Serial" >
5 void getTemperature() { Debug Level: "None" >
6 float tempC; Reset Method: "nodemcu* >
7| Floakt; tempF; Upload Speed: "921600" >

18 do {

9 DS18B20. requestTemperatures(
tempC = DS18820.getTempCByInd
dtostrf(tempC, 2, 2, temperat
tempF = DS18820.getTempFByInd
dtostrf(tempF, 3, 2, temperat

24 delay(100);

25} while (tempC == 85.0 || tempC

26}

28 void setupQ) {

29 // put your setup code here, to
30 Serial.begin(115200);

31 di initQ;
flipScreenvVerticallyQ;

Get Board Info

Programmer: "AVRISP mkiI"
Burn Bootloader
= (-127.00;

run once:

setFont(ArialMT_Plain_24);

displ String(@, 0, "Temp");
displa layQ;
DS18820 ;

38 3

/dev/cu.Bluetooth-Incoming-Port

N /dev/cu.wchusbserial1420
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@ Xujt firmware binary trong Arduino IDE: V&i b4t ky tinh hudng nao
can file Binary, ban cé thé dudc xuit ra bang cich Sketch —Export
compiled Binary, va file .bin s& ndm trong thu muc cta Sketch

@ Arduino File Editm Tools Help

‘e0e@ Verify/Compile
Upload

Upload Using Programmer
Export compiled Binary X #8S

R P16/10/14 01:13

BasicOTA

1 #include <ESP8266WiFi.h>
2 #include <ESP8266mDNS.h>
3 #include <WiFiUdp.h> Include Library >

4 #include <ArduinoOTA.h> Add File... ‘

c
5

Show Sketch Folder #K

6 |const char* ssid = ".........s e

7 const char* password = ".......... e ‘
8

9 void setup() {

10  Serial.begin(115200);

11 Serial.println("Booting");

12 WiFi.mode(WIFI_STA);

13 WiFi.begin(ssid, password);

14 while (WiFi.waitForConnectResult() !'= WL_CONNECTED) {

15 Serial.println("Connection Failed! Rebooting...");
16 delay(5000);

17 ESP.restart(Q);

18}

19

20 // Port defaults to 8266

21 // ArduinoOTA.setPort(8266);

22

23 // Hostname defaults to esp8266-[ChipID]
24 // ArduinoOTA.setHostname("myesp8266");

26 // No authentication by default

Generic ESP8266 Module, 80 MHz, 26 MHz, 40MHz, DIO, 921600, 4M (3M SPIFFS), nodemcu, Disabled, None on /dev/cu.wchusbserial1410
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