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ABSTRACT

This research is to create a medical-héalthcare data transmission by using NB-
loT. The objective.is-to-reduce step of workingand redundant.of collécting healthcare
data from' patients:"And-to collect’ data 'as a system for tracking the. treatment of
chroni¢ patientswho live in outskirt.” Narrow/Band-Internet of Thing (NB<aT) is used as
an intermediary to'send data tothe database, for making heattheare information that
can be used easily-in-the process of patient treatment and for develépment of service
quality of staff.

Processing ‘of _healthcare'data transmission begin with“set Up and connect
Bluetooth, inte_healtheare ‘instrument. and into data transmissioh device or NB-loT
board for, allowing data ‘communicate~between them. Then cénnect NB-loT to
database on senver by using functional of Node-Red programming.In this project, the
database is desighed.and tested with one person forbringing data to show in potable
graph and to follow data. trending on application.

The result of the experiment; see-that, NB-loT can sent the data immediately
to database, including with display the lasted data and trending on dashboard in real-
time. So, the advantage of this project is to reduce step of work in data storage system,

easy to access the database and easy to use the data for analyzing.
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] o = ' & B W . 3 & i )
WATBIYS NNTTNITLIEN AIVIUIUUN (Load-measuring device) 1Uuaiulsznoudiunily
-l o 5 as o ) W aie W i as -l =
YAUATNITIUINUN NIV TRYeIuAR enuNUTIwma Il Wil laevinly 2edldiuf
P - ) ' | i al v ' Py v o o '3
WAL Wy dudnenseudlnfideserelulidiusuiivgn vie lvanwas (Load-cell)

drulsznananazulasmuismsinanussaulniduagvn



2.1.1 dulsznauvassuaninatimbn (Weight indicator)

- d al ° J Y g & e ot
FUP22 unuiamsyinavasaiasfaimindivia

| o w J L - o 4 &
(nun: https://www.Lﬂ%awa'_l'nEJ_;cer"n'/._d1_g|ta_ls_cale.(how2use{n'].'smmu'umm'sawq/)

1. gadusenaunsn A dnanisudainauyd onrdus § Way(Analog to digital
convertor; ADC) ADC Wisuidiloy filsios il diunisinraussiulniioenunduiiay
) v wmerE L phetmm” o T \ope o d B9 § T X S
davilgasdaliivuedn udSondr Sautt (Count) NDAUANUATDITD AR NAUAIN
WUA37 Interal resolution F9A8 91NNV EARAENT N5 AYD9, ADC Lty 6117 ADC
wun 24 U9 Intemalresolution asilu 2 6niia s 24 wiami 16777216 ADC vurn 24 T

1 & B e S 2 1 2 MY oo 1<l s s L a ..
avlaildtodne 28 Onunltaau Tﬂammﬂmu’lﬂ-ﬁaagﬂ 20 U0 %9 Internalresolution aztiu
2 nMmas 20 w0.1048576 15 _

a;-,_ A v =l . d o q oy : s & s i 1

2, dandsznaundas Ao njagaly JeeEdunssualuiliivawdsenausng 9
viovue wasaelwlviiuluanigadse J

3. dausgnauinaufe dasvanana Jwrldlalasreulnsadefiiusiusyinana
e v o ) PR b o o Vv o ¢ )
inmihmileuAuiassdfniay uitsimsAwseilaslusestiaunssnalousiay Tneay

[ s O, N iy ¥ o 19 el . & o
1A autiuitlaann ADC minrsAumaiiwvlmnauuTidneadnaenna uaziinna
. I
NFAMUULEAIDINNITNDUARNG

' o A ) - e |
4. dudsenaund Ao nAnsuanswasiaiay (Display) yananilludiulszanana
- & o o o o vy v oA i
¥AslivuigANIMEIsaIndnavasdIwIunna 1l idnedy e T3 (Zero) way auvu
(Span) Famheanudrddesaunsaiivdeyaldlauiineglifinnssglald isgliivuiu
1 d 2 2/ d‘ a o 2/ [ = ge’ ot
s war audu Miuliggoludelaniewarasdoshnsaouiisudminumsgiugn
3 dl = - dI
ASLUIBLNTUAATDY

| o < aa 7 P i o o
5. daudsznounin A dauiAnsedugldau dsiedunasie 9 Neguuunmindn

=
VBIATO



2.1.2 ianwad (Load cell) [2]
No Load

Strain Gauge
Tension

o ¢ < 1l o =l o
JUN 2.3 Tnaniwadilebifiusannsevih uasiiusannseyi
< = 3 = 0 .
(Mu1: https://www.thaieasyelec.com/article-wiki/review-product-article/how-to-use-

load-cell<and-hx7t+i-amplifier=module.html)

vanisad Ao trulwasdwisiasiaiadmin vud il fuusinaudidsdymyio
wourdan (Analég) W30 Aava (Disital) lUSdmUszanana nsTalsansyyimiana wie
USinnsveglyian (Load) Meesndsumud avldiainsinae-(Strain Gauge) infndaluu3innd
ﬁn1‘5L1J§aumJaa;ﬂmwe‘ﬂﬂaﬂwaé’ Hlefiusainssihiuimivianad sy Wansuinaitan
aq’luu?aamﬁﬁn"ﬁLﬂé‘ﬂﬂgﬂﬂi@ﬁﬂﬁfﬂumﬁi'ﬁ'}‘Lﬁﬁ'lm'-mrs'hum-uﬁﬁ"uams.uimimﬁ'em‘l.ﬂ

105Ul 2.3 'Lu‘qﬂ_ﬁ'aLmsum‘lﬁ%’uwsanﬂ (Compression) asyiabignsuinanadiidn
il wprtiqanlafudssia (tension) agsiatasuinagniasen sevitlianmtiuniuwes
A uwadly amsuinade 4 eyl taaaau v ggnaepgaeiuly
AnwaLY0929959NalnUUSAA (Wheatstone Bridge') il outasButsiuluia (voltage

difference) saly

Compression Tension
—_\ in + Vs frm—s. |
m— Tension out Compression | s

lJ I = -
JUN 2.4 nMsmeamTunaLuUTInalauyia

(fu: https://www.thaieasyelec.com/article-wiki/review-product-article/how-to-use-

load-cell-and-hx711-amplifier-module.html)

oo

1 s d o s s N
AILSIAY (voltage) Noonunavgnuenedyurlagdvenedyyin (amplifier) way
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98gNaILU1 ADC (Analog to Digital Converter) Lliauansuaidusiaavtimg



— IN ADC our

JUN 2.5 wuiauaasnsidaarionensne luudeing
o
(Mun: https://www.thajeasyslec.com/articte-wiki/review-product-article/how-to-use-

load-cell-and-hx711-amplifier-module.html)

2.2 lulasmauTnsateas (Microcontroller) [3]

Lulpsreulnsalaed 0ol UC, UC wSarMCU fia gunsalmunmuuraien Fsussy
ANAIN IS ARE AR LT YU BlRARET loglulilasaeulniaidoslasauedfy
mheanud uagneds dadudwiseneunandidavtssuunaifamasinideiu Tny
nsussan L alumn sl iy

Lilpsreulvsatassiuyanumasuuupswiiae stuuaeulnsasndniendn
otmils Apihiisuvneuiamesvuaan franansathamszgndlddulimanuans Tnesiu
N1500NUUUNITIH T A UIUAIe 9 tazdsannsalusupsumauf onunu Sunn
(Input) wazie s (OutpUE) WadssulilumyaugUnsalie g Ti8nde Fauinduszuy
fanunsohunUszgnaldaiulduatinate ameduadialazueurden onfeg oy
seuudganneuiudnluld, sstudasAr setunontnsndneu wagdu q Basvuy
Lulaspoulnsaiand 'LuQﬂ'ﬂ‘*ﬂQﬁuﬂgu?I"Ill’1‘a‘ﬂﬁﬁﬂ?iL%ﬂNBfBﬁUiSUULﬂ%B‘thEJ (Network) va4
rewiamesialuliBnde Fafunisdsnuidilduamiunnas wiraazdunisdsaueg

=l 1 = [l a -
AuAzTNlanEIWAS o edUMDSITRA e



UM 2.6 Tassainslaeiialuveslulasreulnsaaes

(finn: www.Chokelive'com7blog/2013/07/Miero-Controller-Application.html)

2.2.1 1394 (Arduino)

origliidulilasaaulvsataasvesanuudusazUlugaiagun, degnasraunan
L3 k4 3 « “ =
raulvsalaninszna ARM 183 ATMEL Yaivaslilasmauinsaiansueinnalioswasszuuide
A o ar 1 i p 2 qj
(Open Source) Mignuisathldiaureidugunsaang 4 16 wagauamuisalunisiiiuyy
¢ ol o = Lo g W ) Vv oo o M
Inannas Boot Loader) ialinga ARM Faviluinisiinanlaniddussadnunsavinlidne
= o & w s -r-l-l ) ¢ o s dw & =
W uazdiin sl flunismuguiue favete g luldnumeuniv Co+
o = =i v » o ¢ ° | e el ¢ '
uniguldsunsudinuguiaglunislang fusinadnsndalunaniseiliy Fammsensgl

=l 1 a - 3 % dJ a -=¥
BENINUUL Bae (shield) WalnyAILARASHINNYY

2.2.1.1 ‘@15qhiglu-a19a1a (Arduino Uno R3)

o ! i - -‘ 1 P £ 11 | a
A1 gli-(Uno) Wlunmwidand Sasaimils 1uvesanrialusuusniings

]

= a aa ol o
29NU1 UVUIR U84 68.6x53:4 ﬁaaLﬂJﬂs L‘i‘JUUEJ'afﬂzJ1&15§1m’luﬂu‘l‘i}’a’mmﬂﬂEjﬂ §PNOMIA
1 = o = v - v ' =l Vo o Y ' ¢ ¢ i
Wunweivnsdmsvansiauiuisuiorighiuazidanliasativulinnnieineniglu

+oa < i . ¢ ' 1w w ) & i
JUBY 9 NevnuvvLawIzINndl Insussnesgluelil IdfinsWaunSesun faus R2 R3

1
I ] GJ d - L | & Il‘—'{ ol - EJ "I
uazgueosiidoutvled uwuu SMD Wivesansqluilasunuloumniian esain
1 1 L} L3 :J I EJ ar 4;' o 1 = ot :
simbiune wazdnlvglusianduarlausiising q Afaundunaduayusrdadsiuueini
) v = alal & & | 1 1
Juvdn uaztaddnednsfiensdln MU dedldonansatenasuesliie ordgluglu

91$enu 7 MCU Wy ufininafilef (Package DIP)



o

Joyadumy

Flodlulasmoulnsaiand ATmega328
Tawsasruluvin 5V
soasumsTIeusulng @uugun)  7-12 v

s 1 ol d at
seesunsInensasulni @91dn) 620V

Wos# Digital I/O 14 port (il 6 port PWM output)
Wosn Analog Input 6 port
nszudlniidsldluusiaznedn 40 mA
nszualnfidnelalunesn 33y 50 mA
Huilusunsumelil 32 KB/muitUsunsa, 5008 lilnoynivanines
ﬁuﬁmu 2 KB
Mufimirgndsass (EERROM) 1 KB
mBAsAdA 16 MHZ
YUIR 68.6 x 53.4 mm
vwidn 25¢
SeiREsP - dwiy USSinreftice g: t: j g (-
| ey (o

2 i Resat

1 nofe USE >

5
meams  ARDUINO

Swedn ICSP - AtmegadZe

10MCU : Atmegalfl2

£ u0s Power jack 7-12 ¥ SMCY . Atmegaldll

7wedn VO

Bwedm Power

A &« ‘« ] ] 5
UM 2.7 lulaseeulvsaiass 015gluglu o1sanu

(fin: www.Ce.kmitl.ac.th/download.php?DOWNLOAD_ID=4307&database=subject)



] < o &
VUNULEUA €) C"l']ﬂJE“LJW 2.2 UAMUNRUIYAIY

L,

10.

10

o

USB Port: lddwmiusiofuaeufinmefifiodulnaniusunsudn MU wazanglnlisu
vain

Reset Button: WWuliavldnaiitedasnisl Mcu Bumsviendlud

ICSP Port w84 ATmegal6U2: tJ unwes nsi 14 TUsunsy VisualComport Uy
ATmegal6U2

/O Port: Digital /O fausien DO f¢ D13 uenandl U Pin sgnmiiiay 7 Wi
M8 19U Pin 0,1 1Wuw Tx, Rx / Serial, Pin 3,5,6,9,10 waz 11 (Juw1 PWM

ICSP Port: ATmega328 ({unesniliadlusinsu Boot loader

MCU: ATmega328 [ MCU #iltuuvesnensgiu

Input/Outplt-Port: uenTMIUTUAIBBUNPaIE NG WA SaFsududessy
duanaluduzdon Falsun AO-AS

Power Port: \WtAtasvesaiifodoenissrdlilifitnesasten Ussnaudaee
WAt £33V, 45V, GND; Vi

Power Jacks Sulmnitandad (Adapten) Tatvhlsedistiszwing 7212 Tadt
MCU-waq ATmega16U2 [ MCUTivinntiniiidu USB to Seriat 16t ATmega328 av

AnaenuRduRInesHIY ATmeegalsli2

2.2 1:2'973akuuilu (Arduino Nano)

vaino1§gluunlu gonuuuimniivuaidn Warliiuanuia 4 WU 193uled

Lulasmeulnsaiagsiues ATmegals8 vialuas ATmega328 Usunsuriaulnsinasa UART

e v =i = ol | a - ¢ = ¢ aa a
{i3U USB to UART sl ldgioatuiiaan (Mini USB) \¥ousaiUnaxfidines finesaadsia

o

«

dunm Le1Wine 18wWein Tweinuauraendunn 8 wosn Uuuasdataildmuausnluda

| v & 1 & v ¢ 8,0 = . Al
(Regulator) anansasrglnlimeus 7- 12 Wakifaliuasamieuls (3relwiin vin) nsdls

1 1 & oW i r <l (3
uwiasdglvl 5 Taadegudr annsadieiwalalaenssiivn 5 Taas

doyadumiy
FuUledlulasmeulnsaans ATmegal68 %38 ATmega328
Teusanulnn 5V

s 1 at A -]
59950 (Fuusad) 7-12V

s 1 s EJ o s
5995UNsTBULTIRUlNTHA (n91nn) 6-20V

Wa3n Digital Input/Output 14 port (1 6 port PWM output)

Was® Analog Input 6 port



i}

nszualwiiseldlundasnesn 40 mA

nszualuiidngldluwedn 3.3v 50 mA

" 16KB %30 32KB Muillusunsy, 5008 4Tneyy

Nuiilusunsunely ;
lnanines

sy 1 %39 2KB

fuithepusions (EEPROM) 512 B 38 1 KB

mnudAsada 16 MHz

YU 45x18 mm

i 5¢

U 28 Lilasaoulnsaisos oighiuly

(ﬁ;m: http://www.myarduino.net/article/d/um'nu-arduino-ﬁaaz'l?-ﬂauﬁz-uuzﬁ’l-

arduine-5unayq\u)

2.3 ugns (Bluetooth) [4]

Uy fessuudeaisustgunsaldidnnsetindiduuaemi fmerauiny syozdy
(Short-Range Radio Links) lnsusimasnnisliaasiniiia nie ajedagindouse uaxlsl
durdedldnmsiiunituduasaniloutudunsisa daeinfismouagmnunniing
\BousauuuBuisisn Milunasideisiessuinamsdnvidefonvaunsallulnsdmiindoudiu
riouq uazlumsidelildjaawsitdedeyaiesstiuien uididnwiisnsdedoyadidu

-l 4 ave aw W ra v
s elddmiugayileuulnsdwiiiofio (Headset) fe

2.3.1 MINIUYRIVGYS

s a o a a 1 1 I 1
ugys wlddynaangainuiiae 2.4 GHz \Fnzidsnd) usavuendeseanly nuusiay

Uszind agelunnuglsvuazeinsng a¢ldyas 2.400 fa 2.4835 GHz wisesmidu 79

ot

1 a l=r ) 4 A 1 b4 at 1 :j 1 a =l 1
aedyand uavaylieadynuiiuil diedsloyaadudasliun 1,600 aSsie 1 Jundl dau

1

%
o d v < = 1 I | o 1l
Aduagldaun 2.402 fia 2.480 GHz wiseeniiu 23 das szegvinnisves ugy)s 3zeLn 5

2

o

10 a3 laeilszuudesiulagldnisdeusiansunisideude way Yeatunisandyan

o
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o @ o < A = n:lnlﬂl' v
TEWINEeaNT Inessuvlzadutodyyinluun azlinnuauisalunmsdendsunuaald
o I [ e &l I o = o al 1 ] 1y s < s
1Uﬂ75@ﬂﬂ@LﬂﬂamIUN§lIﬂﬂﬂluﬂqUJU@@QL?UQWWNﬂNWHLaﬁﬁ@q wqiﬁﬂqﬁﬂﬂﬁﬁﬁsaaﬂaall

wlugtayavilaenniu

=l al =3

Y} d g v o di v |
Inevanvesugysazgneanwuuaiieldivgunsaliiflvuiaidn ilesanldnisouds
v o =1'1 | | 1 I3 = a .. A < %) [
doyaludmuiliuin sgragu Indnm, @es, uoundiadusng 9 waganuisondoudield
] 14 A o 2/ 1 n’j yy o ° =
18 velagluszesifimualiiniu (Wszana 5-10 was) wananddslindanus Al
loy waranansaldnuldu Inslddanilumnsalwies 4 e

1 1 1 8 |4 = 1 - = - 1

aumNaRnsaNsa@Ieteyaraugys ey 1 Mbps (1 wnzdadedunil) Salsl
filgymezlsunuvunvesinanldiuvulnsdmwifiefe wie nisldauuuuialy dadedn

o o

- | » = i v & ) [
wideienn uidududeyanfivuaetn orezdwiulywardgninlulSsusuuaulians

u
& e o

(Wireless LAN; WLANY U2 A1u@u1s0vey Uans Savnsduiuneauais deludiuves
a v | ) 1% 1 = | a o o

WLAN fidlailszeenasiu-dediliansa urtieliiu3eusas Ugns-agitvuadidnndn nishadai
L ' e o o w ] val ot =i ar o 1 4 s
lddrond uagnddny mslindsnuifiesniouin o6 0.1 Tas mnfiediuaduiiefiouds &

Wiy watei
2.3.2 Lugatigns HC-05 (HC-05 Blustooth Module) 5]

lunaugys HE-0s luligal ineilideasiussuansdisuana salnslnnea (Serial
Port Protocol; SPP) Tng@laganein (Serial Port) 1Uiugyis V2.0+EDR (Enhance Data Rate)
3 Mbps Modulatior wiatifuranidldnu 2.4 GHz aunsd@eisanugUnsaiugnsau 4 16
sauvis (§oudereTiEEastinesiNa (Serial Intedface) SuiARIRAADIHINI95 RS232
iering AT Command Tumasusuusaeafie g v0dluga

Tugaguilannsadsabidulsilmnnames Masten. gaslyinaa (Slave) 3

TasdunILegluduVO AT Command

HC=05

28 MASTER/SLAVE
27 HW/SW

26 CLEAR

24 STATUS LED

]

N

ALLLLRELLLELY

¥
d
@
T
@
2

- L
45
1]
!
3

L3

3UT 2.9 Tugaugys HC-05
(ﬁm: http://www.robotsiam.com/artfcle/S/L%’Emm'a—hc—OS-bLuetooth-ﬁu—arduino-uno-

r3)
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1
Ud

Nvadlugaugys HC-05 el

- KeY \uwduwe Midwiudhdluun AT command

- vee undmiuusaduliidodutag +3.6v .. +5.5v

- GND Wuvinsme

- X0 Wuvedwadwisudiea (usaduasind 3.3v)

- RXD WundunndmiudiBea (usediuaeindl 3.3v)

- STATE iuverdnn Mszyanunisalidenseniuugys rfinsdeusevioli
(Disconnected / Connected)

AANTRAA

. ﬁ:]'l!JP’I'Uﬂ 4:- \W////Z/

- Mdedeet

- U

vvvvvv

.a-o’a"'o%
-mm\ VA rﬁ»

A
i’éhau,n'éi’\‘“Q
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2.4 lugalwuwa sveedygyinumiin HX 711 (HX 711 Weight sensor

L7

Amplifier Module) [6]

Lugadnivveedynuvedvnanead dmsvadiorsglulaensuvasdyainein
aa o = o o & el al o &
wouzdonduddiia 24 dn (ADC) evsneduyannmadvanead Tnsflveadeuiulvanisad

lngnse dmiuveindsessunswiuegluta 2.6 fa 5.5 Thad

Uit 2,10 nissiglaga HXT71 1y a9aid

{'ﬁm: https://www.mosfex.com/product/QS/Iana-thl L-weight-sensor-amplifier-

dual:channel=module-a115ud o=load-cell-wSana1)

2.5 BusITinussaTIWaY (Internet of Things; loT) [7]

- , a | b2 R = oo
walilad Intethiet of Things (loT) "0 “Bumeiidnvdiassnda? wuneds n1sfiaa
a9 9 gnifaulendmnetiudidlandtivesuls valrugudaunsadinisavau 1o
« 1 1 = 1 = ] ‘:‘ L= d
gunsalsn rumaeatsduwmesiie 1iu-n1de We-Dn quasalwsesldlwin sooud
ca o b o ldd o Yo @ oo o o W
Insdwidienio 1ATDeiie daans wsslddainey insosllensmnsioens inTosdnsTulseny
o < = aa o as ' a4 1 oa € & & v
gaamnssu 8113 Undfeu insedliluiiausEdntusing o iatieSetnedumesidn Wudy
P & | o ) )
lnowealulagtiazduvisssToniasrmumamauasaudodlunion 4 fu msizmnszuy
ot &t f - 1 - s o Vi 1 1 (-
snwimulasnnsvesgUnsaiuasiaiedie Sumesidalifine agyliglivszasddidnun
nsevinsibifsssasdsegunsaldoyaarsaumna wioauudiuivosynnals dat
maiRulugszuuleled Fadianudidudos Wawwnsnisuazimadalunisdnwiaiiy

Uaensdglainugiulume
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lwuwasuargunsal nafeuns ssuugwdayauasUssunana

A
Intarmat de 1Av
& 4

SatAs

>
Cwnagtar ol MY

U7 2.11 AnwnizvesssUulalsd
(fa: https://www.tci-
thaijo.org/index-php/NBTC, Journal/article/download/116003/89414/.)

= | ¢ < =y 2

1]

ni\dausagUnsailuleleninialadAuie nsidensenisdeassapssuuliany
walulad infevibiudrudolunswonlagUnsolliavnetu Tnsgunsaiazdstoyaiing
LAt teuuYl A iR aliviinasUs vaana Lo UnalaTulas A (Applications and
Services) uunaiaf (Cloud) s Sumaiimitudaundn lumsysraugunsaimnaalvauisn
doassyniterulsuulwsivmonnnsg i wWislinisisuoriiesetnefiangieiu dnvae
vossvuulalefiuansioguir2 11 Tnensidendegunaailoloitvmedoteanhsofinnsandu

= ' ¥ 1 W o
Nsitaunangaelaatutude

1. dumenmiameiot (Physical and Network Access Layer)

L o4
ot

2. Fuduveiiun (Intemet Layer)
3. Fuuaunalatu (Application: Layer)

¥ o

= " & = - = = o ° v
Fawsavduasiiinaluladuavuinsgiu SIAWRAnTIvarnvate Aarunsatanld lunis

v

< ! el o =4 i 14 =l ) ) a1 .5’
wensegunsailelefiinduieieteld swaviBuaveudazdunansaraluil

2.5.1 Pumenmuazia3nee (Physical and Network Access Layer)

Pt a | o o & | & s
Funienniaziasevradutuiedasanveaaseuieleled asidusudirivun

QU q

o o A 2/ o o < o '3

nsvuvaunudearsluseauinveateya inadanisuagian AduaLdLazLUAIAY
. A 8/ @ & sJ d 1

(Bandwidth) 7l samfienisdaguuvureavsudaya Aldlunisdeansszuitegunsaluas

A < W = i by ° 1 a

3oty aluladuazinsgunisesiuniaideudalutunisnm S5 usazmelulad

¥ o/

2/ o 4 1 /s 1 =) 14 Y
UALAEYRINNANWANATUDNlU 19y USEN Texas Instrument @57193U Waa995570 U

s}
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mIzRa CC2500 WiaNYAWRAIUIT URIULINTEIUNISE 0a1S IEEE 802.15.4 nSouTEw
Maxstream léfa31egunsal XBee uaz XBee PRO wiaugmaunuuuitugiuves Zigbee lu
[} Vay Qs ida L o é I a
dau gunsalugyslalimsiannumsglmindnisliwdsnumninfiunn fesnnsgnugys
Weea1us1 w3eTuead (Bluetooth Low Energy; BLE) gunsaldeansldaneildndaanus
| = - | =l o v oo w =
dmnnaziiszeyne msdeanslylnatn Wesnnidaullunsiuluseiuiisidn udiinig
Wansueglaniildnis nszaeaunasy Widunaunine Feganunsoveneszesnienis
= el & o i dJ' | o i
doanslidunniu Ai3end1 8991 (LoRa) lnvanunsaifiouranisdeatsluszegniannin
L4 Ju = a A 2/ o & as <4 [}
500 lnsle wenanidadniswauininsgiunisd eansiiaeieldfuszuuiniedne
o & o od a o o o o = =
Insdwilafiauiidn Aanansaduaveuddrsuauarmdauanld de masgrududleled

(NB-loT) 8nme Tulasesubasthmealladidudleledinldiisoasdon sadl

2.51.1(dutleladt (Narrow Band Internet of Things; NB-IoT) [8]

U7 242 gunsaitBuiilaledt (NBJoT Shield)
(i https://www.blognone.com/sites/default/files/externals/

5f3ffa6a9ad599a0cf64c8905ed 18257 .phe)

wutleledl gnunauslng 36PP Miugua NnsgIus1unisdansun
' ol =l Ve w p ! & o al
Tasevreinsdmiiadoun lnggneanuuulildidenuiniuiialums feansuwazauily
1w H ¢ = a o ' == v v A
msdstoyan gunsaliduTlelefviauuudiuanuiideaiuiuil GSM, 3G w3a LTE (Wane
¢ | P~ o v [ o | a
et. al, 2016) Fadugunlud Licensed Band fisiaaldsunsoynnldaruainmuisany
o w o | 9 & 1 @ = A 1
Miuguanaweasd msitounelivenaasianis dwazdudeyannandgiuveuniaviy
o o Adg v oa e v = ' w = ° @
Inséwit Ladeuniliusns Wudleledlduauanuiiegeios 180 kHz F9anunsavilaany
) & o o s & g | v
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253 %uuadwﬁm%’u (Application Layer)
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2.5.3.1 InslnAeagffl (User datagram Protocol; UDP Protocol) [11]
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Protocol) [12]
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REST
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Internet Constrained Environments
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(f: http://www.altencalsoftlabs.com/blogs/2016/08/08/analyzing-mqtt-vs-coap/)
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2.6 5TUUUIMITANNT5FIUTRYA (Database Management Syster) [13]
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2.6.4.3 M53ANsnuAuUaenie (Security Management)
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TulasnauRaned (Mic rocomputer)
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2.6.5.2 Wuudnaesgudoyanuuiaatie (Network Model)
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26:5.4/LUUT 00T ToYAING (Object Oriented Model)
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2.6.6.2 anmRYatauTasioya (Minimal Data Redundancy)
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2.6.6.3 ﬂ’l‘fl‘iﬁ"é’l’ayaﬁ’.}uﬁu (Improved Data Sharing)
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2.6.7.2 anudugau (Complexity)
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2.7.1.2 S3UUAAIAKULANS ISR (Publicly Cloud Storage)
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2.7.1.3 szuupaninuudIud (Privately Cloud Storage)
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2.7.1 45%v0namakuuinew)zgldunisag (Hybrid Cloud Storage)
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2.7.2.6 fwaUnaiadu (Applications) ¥relun1sdnnisivd Tneundglsusnng
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Us1L903 (Web Browser) ldoguds waziitomnuazanddugliuing szuupand 3dl4
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WaganawsdmivdUlnannniluanlid (MSedwanUdsuntaslng) vu stuuaang
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a Qs sJ (4 s n'J
wuudnluliiviseniseniuirdslaslud (Synchronize) tutaq

2.7.3 Usglewdvaeamisldnuszuunania
2.7.3.1 annsaddialudsing q livnivanam
2.7.3.2 amnsadiunnadafulngls
2733 fuenuanniinistequnsalimiulidettawaneniafar
2.7.3 4 i udgsdiuluGosvesgunsalimiulndde
27,35 losuvSaraalusoy 94wy asdrsodeya nissuuseilunsdidoya
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2.7.4 Yaidvasmsldiusduunain
2.7.6.1 fitthudp s unsdouse suviasitinuoriy
2.7:4 2 rmvaenive Wayaderagnudadesels
2743 @orwsins lunstindnsn A ueeidbiuinsusasse
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2.8 Amazon EC2 [17]

Amazor EC2 (Hududadiyusdinanvesuntsyinutenetifungs ey uussuu
a9 (Cloud, Computing) W8 Amazom.com- a5zt Clolid Computing Ae n1sliusnng
ssuunpuRame T Ml Esndeuinsled (T Services) winsAs 1 Iilngmssangliusnng
laeglivimsannsodndssuihornamuiigidsy Guasndaaldaiilunaitedaiiuii Wil

gliimslidudusesiinsanjuanigUnsaisdeiiamissenduasusesidla osudannsa

= <

- | v o= 4 w
\WouseiusruuBumesiin Aawisalduins Cloud Computing 16

]
= o Tl as

TEUUAANIN IzilamanvueNaAty

q

ﬁﬂg

L. dléaunsafuuauazmuguiiunanmsldninenslifenuios (On-demand Self-
Service)

2. flfansadrfausnsldainyniiamnsadeudossuudumesidnld (Broad
Network Access)

3. fiauBavguuazuiuilasuldinte (Rapid Elasticity) Tneanusau$u-anawn wie
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Amazon EC2 38 Amazon Elastic Compute Cloud tdundndusilusnisauiu
fimihilunisadrauas fueSeaaiion (Virtual Machine) lussuuaand AWS Juateaiion
wa1fignisend “Guaunud (nstance)” Amazon EC2 13 suiadiounisliusnasiiu
@505 dadudrumidsluuinisues Amazon Web Services n3ai3enda 9 11 “Amazon
AWS” nannnsyieuwes EC2 Aomsadradsniiesiaiiou (Virtual Server) fusnldary Taod
Ridanusaiianvuineemsnensle 1y idenvuinves CPU, Memory waz Disk lenau
#8115 8g1lsAin sruu Amazon EC2 axliliiAld91eludiunesgunsaiidsviaesuasen
gaviduaslawudvassyuuufiinas ety larwudvas MS Windows Server ({udu

ALAUVDITZUY Amazon EC2 Asil

1. annsnaiuedathaifmasiailou (Virtual Machife) Susnlfanuldesasni

2. dlidenuiinubestuudiiinng 0S fiFaenralsite Windows #8e Linux

3. annsndenvuInYesssaaaiafeIN1s Mersruuinweaiivasase Tneatunse
Ayl laLed

4. annsesoupglunnsyinsrud1sesoa (Backup)niB3euuntaya (Disaster

Recover) laagrsinemeasiian l9aqasn

2.9 Node-red [18]

Node-RED

U7 2.20 AiyAnwniues Node-red

(Aun: https://nodered.org/about/)

< o - o ot 1Y & a o
Node-RED L{'fJuIUnLﬂimL‘f';fuLmaau@ﬂumsw&uuﬂaiawagﬂwmmwimwww IBM
Emerging Technology waydauniiavesfingiu JS Foundation §nwaizuad Node-RED 1T
o ° ¢ ; P s « , |
N1591889N19Y1191u9899UN T8 (Virtual Tool) @ a1¥aulesgnsalag Service uag APl g 9

8 % oy 9 = ¢ = o ] =i @
\dneiuludnuay Flow-Base Jeaninwisigesia vio APl sns q fegluimusa (Flow) ae

v Y o

gauanawaluguuuulnun (Node) uaglnuausazlnunvzvihaulddedies vilvgwaun

U

weundiduliinoadouldnlieeenn
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Node-RED 1a3unisAndulay J. Paul Morrison luneasseil 1970 msideulusunsy
MUN15na (flow-based programming) 1Wuisn1seSunsdnwarnsvirauresuaUnaiadu
iaflouduin3evreuas black-boxes w?alwuﬂﬁm nifenlu Node-Red Tnsunazinunasil

Taguszasduazdoyaiialiiinisieunuiiseyly waviadotefiviidmsulideyalva
seningnuale

Node-RED 1ulusunsuiivinauneld Node js anmnsaidisuunusiontsviiausudiy
1oUoUNAATUAS 9 ldeg1adieuuiusiees wazaunsavineusuiuiy JavaScript
function s text editor I# i Node-RED iflausi3lush uie afdu Afiuslemisng q 19

1 = =l : @ el ‘J i a
DUNNEIND BnYivdaligulluy (Template) Maauasaltaulaviainvane

U

2.9.1 UseiRmanslidiineed Node-red

Node-Bed S usuluganeni) 2013 4iAlasen1sian-g vad'Niek O’Leary wag Dave
Conway-Jones Mnnganisnasimaluladlifadulmlned BV A eilis mlundngrununie
dwiunsldninmuasAIsInn TS UREMWIEMIANIAYE mattnataduinnninadesiionly
fanunsguenslnlunendiimag

Node-Red tUalvusmsluifiousueiou U 2013 waelssuniswauniugsudnousy
D uagnaaiBilassniananves s Foundation lideunanaal 1 2016

2.10 phpMyAdmin[19]

NS
1A |
» RN

\qu‘i \‘/

phpM§Adsn

31117'1 2.21 dgydnwaluos phpMyAdmin
(fin: https://www.phpmyadmin.net)

phpMyAdmin 10 u freeware open sources w5 olusunsud gnwaurlneld
o 2 s v ©
n1w1 PHP uialdlunsuimisdanisgiudaya MysQL ununisadends idesanndald
o PR & = ° i 5 PV VI =
gudeyaiidu MysQL visasziiauduinuargaeinlunsldiu dufuifiedosilely
Y o 3 < o 1Y) W v
NMIIANTFINTBYA MySQL Tusniielsianmnsadanis szuudanisgrudeya (Data base

management systern; DBMS) 7.y MysQL dineuazazmni iy Tne phpMyAdmin §1®
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[ d a P o v | < ¢ ¢ o Y
\Huinsesdleviianislunsdanisgrudaya MysQL duduiuniwes Tnsanunsavhnmsadn
v - % % M v o al ¢ o woe Y] a d

Fuveya wse a3nmsndoyalvild wazdalienduinlddrmiunimeaeunsiag (query)
Yoyamun1w SQL wiouiuly @wsayinis unsn (insert), au (delete), SUian (update)
visaldmdesing q miloututunisldn saL lumsadamsedeya

phpMyAdmin 1Julusunsudseian MySQL Client Amilafldlunisdanisteya
MySQL suduiustiwes dlaenss phpMyAdmin fiadasvineuuuiuiusiiwedidu fsw
W e UnwdLadu (PHP Application) 7 l9AruANTAn1S MySQL Server A711a1M150 784

phpMyAdmin [20] A8

1. a¥fuavauguteya (Database)
as1auazdnnseIse ey WnINUDYA, autoya, ufludeya, aumsis, uilvsuan

Ivaauinglwdianluiuudoyalumsaale

F e b

Ay (Query) sherida SOL
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3.1 \n39danazgunsal

d k o =
iwspsllauavaunsamlglumsaniiueu

1,

sl I

;2

\3asdatimin (Weight scale)

vasaduilelef vouniotne ngym (True NB-IoT board)

213glugli 915a1u (Arduine-UNO'R3)

21§ghiuilu (ArddinoNano)

Tugaugys HE-05 (HC-05 Bluetooth NModule)
quamuLma{mmaﬁ'tymwmu‘;wﬁ’n HX-711.(HX7.1.1 Weight Sensor Amplifier
Module)

gnAuamf

3.2 naaeIMsADEIITZINT9I (Arduino) sty lugaugys (Bluetooth

Module)

3.2.1 mimz&mh:@auqﬂuﬁ HC-05

g | d" 1 o
Tumsasalugaugys HCO5 Wawusntinnsidaudulndnuiatnes (Master

Mode) n3alunnaany (Stave Mode) 1y 9desldadifiSemin AT Corhmand Set #3480

gardeiionlililunasaunsiiinatgs HC-05

fritzing

o ' ' ¢ '
‘giJ‘Vl 3.1 f‘l'ﬁma’,]ﬂﬁl'iﬂ’]El'i%ﬁ‘)’l&ﬂ’li@IUﬂUIﬂJQﬁUQVluﬁ HC-05

(fiun: https://www.allaboutcircuits.com/projects/control-an-arduino-using-your-

phone/)
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Ao29RsINgUT 3.1 wasilodemelridiuundsdneln Irluulugaugyseznsznsy
53 Fadumsidngimnnisiauuni Tnelugavgnsdiaildsunsie

35015141 AT Command Set finsnenaelnainunasdnglneen udnadusidnves
Tugaugysdnaly mndusangliidrilundednglnmuida ilvuuluganseniuting sy
T uanaii 101g AT Mode d1159

d 2/ 1 yﬂlj 1 1 o dy
iawing AT Mode Timarnlugaugns uiasluuadsil
3.2.1.1 nupanawmes (Master Mode)

- AT+RMAAD (lumsanenisduguesgunsed

- AT+ROLE="THmgunsaltfuluumnanes

- AT+CMODE = 0, Fpusielugaiowiugneuaniasa (Address)

< AT+BIND = 98D3,31,F94620 lduoninsavasugysiiiulnunaam
- —~AT+UART = 38400,0,0 A4 baud rate- 38400

3.2.1. 2 lninaav (Slavée Mode)

< [AT+RMAAD hinasensnhsiupvesaunsel

< | AT+ROLE = 0/seAraunseli Jilwsmain

-~ AT+ADDR ps7vdaunaninsdvosughs Ineniieainsaild 19lunis
Fadvesugyeiiiulmmnaians

- ATHUART, = 38400,0,0 fi3A3 baud rate-#1. 38400

3.22\nsweaostia-Unlwuuenigly

untsngasinisdearssvdteiigluaosmakuugys Tnsnasdeuldad sl
oriqifiegluluumaned Bitinsteuds 0 uay 1 iiefinsWiinisUauasDavaonlw
uoadi (LED) w1 13 vasesaludnianoglulminaarm sithrsayInanldnlulnununame s
wazlnunaaludeenigluudazir mminteddgaueinenlnumnames efium 1

ciei ¢ 1l a . e w
viaenlvluoadavaserigluineglulvueaamazia uazidlefiu 0 vasnlwueadazdu

// Keep reading from HC-@85 and send to Arduino Serial Monitor
if (BTserial.available())
i
¢ = BTserial.read();
Serial.write(c);
}
// Keep reading from Arduino Serial Monitor and send to HC-@5
if (Serial.available())
{
c = Serial.read();
BTserial.write(c);

}

d ] L2
JUN 3.2 lAnenigluvedlvununaines
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if (BTSerial.available() > @)
{

ch = BTSerial.read();
}
if (ch == "1")
{

digitalWrite(13, HIGH);
1
else if (ch == '@")
i

digitalWrite(13, LOW);
}

=~ v '
U7 3.3 TAnenipluvaslvumnaa

v o o= v
3.3 n1s3u-dedioyaniniaiastedmiin

i o o at
3.3.1 nsgouifiouiaIoadaEamin
5 Aﬁy 2 =i el 1 .; o o 1 v oo o =
TudupsuilagdesiigunsaifiannsansvaiminindusuldiRevinnsasuiieu
ﬂl) @t L& ‘ﬂ'r ar 1 v d d ‘; ar 1 1
Taovludilifgndinhwinussgmuustiliflgnduanuisaldgunsalou 4 Assydminld wu

VINUNVUNARIT

+: White
C: Red
- Black

Lower right

Upper right Lower left

Upper left

=l 1 & o 4 4 o v ow < '
UM 3.4 nseialvaneadns 4 dlunsesdsimindrduluga HX711 uazonsglu
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o ' pu| Y e -l o P ' - & % w '
VNSNS AUFUN 3.4 3ntwihnsifisuldn ieeuranesesdadimein sy

1o 2 a al a ¢ ) . & o =l
luga HX711 ArfignulaazuansuudiSeaueilmes (Serial Monitor) 31ntiuyinnsasuliieu

< VS v g v v v ¥ v a ) Y . v
insesdalmiinlrngulinsaiuiiminelavesing Taenisuiua calibrate_factor Tulén

if(Serial.available())
%
char temp = Serial.read();
ifCtemp == "+' || temp == 'a')
calibration_factor += 10;
else if(temp == '-" || temp == 'z")
calibration_factor -= 10;

- v v - b, 4§ w
E'th 5.5 Tﬂﬂmiﬂh‘[um‘iaauWIEI‘Utﬂiaﬂ‘HQu‘]‘Hun

& W = P B o | '
3.3.2 msuteyamniaiastaiminlasnsdeasiaulugaugys HC-05

dT e hl
3.3.2.1 1A%99NUI LN

= d nll ‘n‘ o 1 12 L 5’ o L
WIEAS NN LASAD UL EUIT YT OB TInUUTR ST UTEya N
= ol o ar e = £ 1 el | =l Vil a Y < o
TN AR BRNE M DTN URY T el Tastamilnasseth fuugysiivih
o e W ¢ velal W o 0 v i o
wihilulnsesnalnes iadwnluiansqlinsednduugsiviimhlulisnaain iilesuen
UUANIKE

5 ‘-""t
.
HX.711 Module
?
L L= = - -
| Ascki®Naga: Bluetooth HC-05
-

+ : White
C: Red
- Black

1
i

Upir ri;ht I { Lower left Lower right

w

o

& ﬂ.; A IIJ g at =1 A ! « ol at )
U7 3.6 wasviumneluesesinimin nefinisdeuselnanivadvs 4 Midhivluga HX711, 919gl

WRSURYD

YaIELN) Zu'zfuﬁau 3321 ZPﬂUﬁE!U%‘?ﬂmiZ’z? Arduno Uno R3 [uithi Arduino Nano
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if (c==@)

{
float data = scale.get_units();
a = data * 100;
1f (a == b && a >= 3@)

{
€ = 2;
}
b = a;
if (€ == 2)
{
d = a;
val = d / 100;

Serial.print(val);
mySerial.print(val);
Serial.println(" kg.");
}
i
else
i
delay(500);
float data = scale.get_units();
a-=_data. ¥, 100;
itla-< 30)
{

}
¥

=a;

g PO
- a0

= v . el il \ & T B v car )
JUN 37 nenspliiainsdsuivin toviinasdiaibyaludigunselivdsdaya

3322 QUﬂSfﬁ%‘Uﬁd'ﬁ'ﬂHa (Data Transmission device)

- 2 =l e & 1 e & 1 e 1 a

wesinolaublelovifiad (NBJoT Shield) Whiuesalufidausefulugaugys
< o v o i W o < g W o L ow el
hmihnlulvanaaiisaansoiuteyaunainiesesdadmin uasidesnefulaueads
A g va o 5w EA e v 4 1 w
ielviiimsuansrateyaivin aniudeuleddoyaluinivasginteta InglHisutlele

i at 1] $ ﬂl « L] A ar at «
Adusnanslunisdifoyalundsinesiouraudannminsdni

fritzing

< < ' 5 Py oW =i
U# 3.8 maweusisanigliidivugysuazveLeadi
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if (mySerial.available() > @)
{
led.setCursor(4,1);
led.print("Wait...");
data = mySerial.read();
delay(3);
val += (char)data;
g = 1;|

3

o % & 1al fu 1w 4 o v W o & o o ala
:ﬁJ‘V] 39 Iﬂﬂa'ﬁiﬁiﬂﬂq‘ﬂﬂimiﬂﬁqﬂaaa LWEI'VHﬂ']iTU‘UaN“a’mﬂLﬂi@Q’UQU’IWUHLLaﬁLLﬂﬂﬁNaUu’ﬂﬂLLaﬁ‘ﬂﬂ

3.3.3 msdedayanngunsalivdayaludigudoya

d‘ (4 | as L5 d y = s ot ot ] 2 2 "
LuE}El’1S@IUSU%@Qﬂ%?ﬂLﬂS@Qﬁ'W'MUﬂmaaqﬂﬂimi‘um‘umda (Data transmission
device) aziimslsuldnliinisdsioyaludniiuaagutdeyatu phpMyAdmin sy Bulle
lofl Adigunvunisdsteyaiuulnsinnoagin (UDP Protocol) Iyt ayavsgndsluds

WSWnesHunIsviauualusiagy Node-red

Strifg udpRemotelIP - "13.229.229.244"; /7 Your Server IP
String udpRemotePort = "50005"; // Your Server Port

<l o T ' & 1 Sy oo v ; = o
39 3.10 Vs qliiTiaUns it Udsiona e iin sUsmaRanys sarverip wak port fisesiu

#® semdytigtia 80 'nede-red %y
modem. sendUDPstr(udpRemoteIP, udpRemotePort, val);
Sérial.printin("Sent/= 0K!");

=l 1=l <us v al oy v
U7 3.11 TRnenghingunsaisudsteys Wisdsdoyaluds Node-red

ol & @V
34 msaamwmmx'-aﬂanagamgﬂwaga

3.4.1 MIasIuTsWIsaWN

Amazon Elastic Compute Cloud (EC2) fia Amazon Web Service ldiiloadrauay

o o = ¢ a o P = €
§ULﬂia\3LaﬂJE]UGLU35UUﬂa']'Jﬂ AWS IﬂﬂLiUﬂLﬂ'ﬁ@QLﬂNautﬁaquqq DUALLALY

:‘I 1 4 L7 i 24
3.4.1.1 A9ALATATRATASITIU AWS

3.0.1.2 \Ual4a1u Amazon EC2 Instance

Tuasuase (Dashboard) Amazon EC2 1897 “Launch Instance” WUl

a A - b o I <
NUDUALAUD) LWDATIUAZATMUAALASDE DY
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| ECZDashboard Resources e
Events ‘
Tags You are using the following Amazon EC2 resources in the US East (N. Virginia) region:
Reports 0 Running Instances 0 Blastic IPs
Limats 0 Volumes 0 Snapshots
s 9 Key Pairs 0 Load Balancers
e SETOED 0 Placement Groups 1 Security Groups
Spot Requests {.Mm-ﬂwm-mwm“m_‘mmmw“ tde
Reserved Instances
Create Instance

To start using Amazon EC2 you will want fo launch a virtual sarver, known as an Amazon EC2 instance.

Launch Instance
sTone

Wote: Your stances wil isunch n the US. East (N, Vigina) regon

Service Health ' Scheduled Events ¢
Service Status: US East (N. Virginia):
o US Esst (4 Vigini) Na events
Piacement Groups This service is operating narmally
Key Pairs Avaliability Zonie Status:
Network interfaces - -
N e Availabiity rona is operating normally
Load Batancers @ Us-sast-1b
Anlahilty Jore | OPerAtInG normaty
- NPT A
N un-sant- 1
Launch Configurstions e Avmlabiity 008 I8 CONRING ParTERy
Aunc Sicaling Oroups

& Ls-sast e
Armiabify 7008 & DOOEENG nommaly

; =l o I 2/
A nvuan s

Ansnilesyuy

AT f*f 3
WARAIR rad

535> E)E}b)

Sl

al 1/10th the cost of

Launch a database using RDS

@ Ubuntu Server 14.04 LTS (HVM), SSD Volume Type - ami-030950107c4a0d878 m
Ubuntu Server 14.04 LTS (HYM), EBS General Purpose (SS0) Volume Type. Support available from Canonical 84-bit (x86)
Llelal (http:/Awww.ubuntu.com/cloud/servicas).
Root device type: ebs  Virtualization type: hvm
> Microsoft Windows Server 2019 Base - ami-Obdcef808b488bcad
#t Windows 2019 D edition. [English] 40t )

Root device type: ebs  Virtualization type: hvm

3Ul 3.13 nsidan Amazon Machine Image (AMI)

2. \denUszinvduanaud TnsUssinnaualaudusenaumediulsenaunansiaiy 11
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\@8n t2.micro warAAn Review and Launch

Step 2: Choose an Instance Type

optimized 10 1 dfferent Use Cases. appiications. They memary, arage. ard give you the flextslity to chooss the appropriess mix of

PescuEes for your appications. Leam more 7y can meat
Fiter by: ANl instance types = Current generation  ~  ShowHide Colurnns

Curmently salected: 2.micm (Virisbie ECUs, 1 vCPUS, 2.5 Gz, Infel Xeon Famiy, 1 (48 memery, EBS onty)

= e s e - Mewvem - BTy U ek Peeanen
I L] Ganar pupose E 1 1 B8 ony Low 1o Moderate.
General purpose. 47 1 2 EBS any = Low to Moserate
Genarsl purpose 2 madm 2 4 EBS oniy . Low 15 Moderats
General purpose Qiarge [ 8 EBS onty - Low 1o Moderate
General purpose miiarge ] . £88 only Yea Modsrate
Ganaval purpose. 4 xdarge . % EBS only Yes Hgn
Gerwral pupose ™ xiarge . = £88 oy You Hoh
ey prpose 4 1] 85 gy - L
Carwrsl prpose. ] a 83 oy - 43 Gt
e prcas L e 1 ars a4 Ey Moerate
2 "

* Instance Detalls
» Storage
*+ Tags Edit tags

)

& ol .
UM 3.15 asadeunsisAnauLanud

Il:ll‘ I

4. aingfd gagegldlunsidrfeduaunud Linux athadaenselagld SSH AWS Faufu

' ql 1a ¢
mumﬂummmwm@ﬂu

y I B y & m
\d9n Create a new key pair kazavt911 MyKeyPair 9anuuaanyy Download Key
3

. 9] o ) =l 3 1A W Y a P
Pair ‘Wﬁ\'l"?ﬂﬂuUIﬁQﬂLﬂUﬂEﬂUﬂWLLWUQV]Uaaﬂﬂﬂ WAIAAN Launch Instance LW®

Sunuly duansus Linux
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Sclootnnexhlimkqpu&ormhanmkqur X

Akey pair consists of a public key that AWS stores, and a private key file that you store, Together,
they allow you to connect to your instance securely. For Windows AMis, the private key fila is required
to obtain the password used to log into your instance. For Linux AMIs, the private key file allows you to
securely SSH Into your instance,

Note: The selected key pair will be added to the set of keys authorized for this Instance. Learn more
about removing existing key pairs from a public AMI.

Croate a new key pair m
name

location. You will not be able to downicad the file

[Qmmwwummmrmmmmmmm

again after it's created.

a 3 a o
5. Aan View | (=1 W LI‘ZILL SUDIDUALAUINENILIY
= (
1 .

9 ;:Z Q :* A
h Status e Z ™ ~
!T:— | - 7 \ S S~ N X
| D P oy
! - . -

Do 0 9 =
= -‘&%

6. ABAUINst LD UAUR! -- vitog IP angsnie
18U3704) zﬁﬁgfuﬂwﬂaauu qutancgaqu@l 13nA refresh button
Auwmilent F@lﬁ& IpTadBle: psaiig AWS e lstnunsn

THauldiedouseiudy
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ECZ Dashboard =
o e - R iceoe
Tags 1 7] Tte 1ol
Reports
B Hame Instanc 1D * Instance Type - Availabiity Zons- insiance Siste - Ststws Checks <  Alwm Status  Public ONS (IPvd)
Limis
o0 0958 5etEata, 2.micro ap-southeastib @ maning © Vichecki. Nese “a  ec213220229244

Instances
Launch Templates
Spot Requents
Poserved Inatancos
Degicated Hosts

Copacity Resarvations

ANt

Bundie Taske

Srapshots
Litacyce Manager

Instance: | -Oeck05BSeiSatatab  Public DNS: ac2-13-220- 220 244.8p-southeast-1.compute smazonaws.com LN}

SecutyGroips Doscription  Status Chwcks  Monlloring  Tags

U 3.18 anurnsinnuve Buudnud

A ] al e LA
3.41.4 \YaUMDNUDUALALY

A -y (73 = q‘.: o I o= L (3 a 8/
Fotelduduaunud anturnisdeureduauaudlasls SSH dwmsugly

Mac/Linux'user: {dan Mac/Libux

1. ARUNADT Macu3a Linuasiilaaidud SSH sasegudanua Sy awnse
asaavilagLous SSH LATasRIN ssh Aussindras
2. \Womihdhemesiia l9dde chmodiieliuuladlidf ddausalafanunsngain
ansasueld Taennstaurdameluil e s itnandliag SsH dusa:
chmod 400 ~/.ssh/MyKeyPRairpem

e o et addmght — bash — B0x24
Wed Dec 16 12:05:27 on ttys00o
92176:~ adamglic$ cp - ywn loads/MyFirstKey.pem ~/.ssh

~ adamglic$ chmod 400 .ssh/MyFirstKey.pem
6:~ adamglics

suil 319 purhdssninAnsbiad SsH.dius
3. 14 ssH iilewdeudelud Buauaud Tunsaiddorlde ec2-user drudd SSH azgn
dulihulasnvesilsvuiinly uaziteg IP sukuuAe:
ssh -i {full path of your .pem file} ec2-user@{instance IP address}
TdswaziSensadolui
ssh -i ~/.ssh/MyKeyPair.pem ec2-user@{IP_Address}
9819 ssh -i ~/.ssh/MyKeyPair.pem ec2-user@13.229.229.244)

& v I o w w | .
sruvazTutanulanauiinatefutanI1use LU
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@®@°e adamglic — ssh — B0x24
b8e856392176:~ adamglic$ ssh -1 ~/.ssh/MyFirstKey.pem ecZ-user@sz. 5
The authenticity of host '52. 5 (52. 5)' can't be established.

2

RSA key fingerprint is 37: 2
Are you sure you want to continue connecting (yes/no)?| yes

sUf 3.20 19 ssH ilaidonrialufBunanud

WU yes udnm enter

dy 1/ 2/ :J 13 ol L2 1 J
i%‘U‘U’i]Sf‘UU‘UB'FI’J']MIGW]E]UT/]ﬂﬁ']&iﬂU‘UE]F‘T'J’]iJWﬂ‘LUu:

ISerEs2 5

n't be established.

)7 yes
to the list of known hosts.

9-rel case-notes

availablc

3UN.3.21 demansmaunduwdonltinmduiand
) v TR ¢ ot g = | oa =l =
PMNUUNUIDITUTINGMSNBUS UdamSuduaunud BatunisiwsunanuinIaaaliou
Linux-2a4-AWS lussuumanplas

3.4.2:-nsa3952ueya lu-phpiyAdmin

1. Waumiaesual phpMyAdmin

2. Mnsasgutoyate healthcare-iazadn create

Databases” | 4 SOL  § Stalus . 4 ‘Userasccounts ., Export %

Databases

s Create database 4

hialthcare __L_;tlg_qenér_al o | 9 o Create
o
JUN 322" msasieguteya

3. @5199715°9%9 data YULUA 3 ADANY

# Structure | SQL Search Query w4 Export | Import ° Operations = Privileges i Routines ¥ More
I No tables found in database, |
4 Create table
Name: | data Number of columns: |3
Go

JUT 3.23 msasimnsadeys
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Yoyalumsnadisail
No fie druvastoya

§ & o o n\lyu v
Time AB LI8LAEUYN ﬂsU‘UE]Z;‘JJa

i 2 oo 1Y - s 1% & o o
Weight fia Tayaniuiinu uhwindildannsdadmin

i [ Server: localhost » [ Database: healthcare » i Table: data

| Browse [M Structure [ SQL 4 Search #: Insert &) Export [id Import = Privileg #" Operati + More

¥ Table structure 43 Relation view

# Name Type Collation Attributes Null Default Comments Extra Action

1 No @ int(11) No None AUTO_INCREMENT .7 Change @ Drop + More
2 Time datetime No CURRENT_TIMESTAMP +' Change @ Drop w More
3 Weight text utiB_general_ci No  None & Change @ Drop v More

U324 dayalumsaiivasaiiata
3.4.2 M3ppNiuy flow.Un.Node-red / /
° D i . .. e | e ¢ ca
Node-RED 1{un1531a995¥4 Y (Virtuat Tool) @ L¥oulasesalasivesiauay APl

i 9 isieiuludneiue Flow-Base

JUA 325-venuuuniave il Node-red
1. Suteyavingunsnifudstoya (Data Transmission device) Inedl 1§uileleft 1Ty

o | v ar &1 aa o I3
minandlunisdsdoyaindudsiaosiou nslnaeagdfl finesn 50005



s00s  using[ipwa  #]

=] on Port
& Output }aamg
% Name Name

Tip: Make sure your firewall will allow the data in.

Ports already in use: 50005

Edit udp in node
oae oo R
‘VMIM

e T |

JUit 3.26 msssaTnualnsinaoagid

$Uf 3.28 mssarilnum MySQL

52

8/ € o o A 3 123
a. ailsiumsyhoniilnun select data tiiovinmsidendeyanngudeyalumss

% Name

[ select data

/ Function

| 1 msg.topic = "SELECT * FROM data ORDER BY No"
2 return msg;
3

o v o o
U 3.29 msadreflaridunisviauiiivue select data
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) o 4 o < a
5. afalerdumsinuinun send to chart ilethdeyafideninluuansariumii

uaUndiagu
¥ Name
send to chart &~
# Function -

1 var str = msg.payload;
2 str = str(msg.payload. length-1] ['Weight'];
3 msg.payload = str;
|4 return msg;

<l v o o
UM 3.30 msareflaidunisviauiiiuun send to chart

Voo o w w
6. Tﬁuﬁ chart ‘%ﬂﬂﬂaﬂUﬁQf{'ﬁu L'ﬂi}LLaﬂ‘“LU'}IUNﬂENQmHaIUEUu'UUﬂ'i"lﬂ

I Label gauge

I value format  {{value}}

T Units kg.

Range min 0 max 80
R - I - |
Sectors 0 ptional | .. ptional .. 80
% Name

3Tl 3.32 nsiarlnun gauge
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8/

;73 s ] 4 -] u‘J’
8. amﬁqﬁwmimmuﬁi‘mum send to table LB UNVBYRVNNLALEAAINAUUAI TN

2 % a o 1Y @
9. I'WUﬂ template L{JUﬂ'ﬁﬂaﬂLLUUﬂTﬁTﬂ Lwaiaﬂﬂlﬁlﬂﬂﬂqﬂqfqﬂm'mL'J']La’ILLﬂE'JUﬁ

MGroup | HEALTHCAREDATATRANSMISSION]TABLE 3| o
K Size auto |

% Name

@ Pass through messages from input.
£ Add output messages to stored state.

7 Template
| L <table 1d = “table” border = “1° width = ‘10085
- >

&I 1= d‘ ¥ o o k%4 d‘ = 1 :.II 1 ¥ o 2 & 2
enasihduenansiavulidgmsunsidnuiienisinwimintu lleugalrmiludusslovdaunisen

lnsallagnsdu Snneinudlvdsudanion uazdesdndaduiwenenarsynassniinisiluly
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Software

o]
il ===
Weight scale Data —1

transmission phpMyAdmin

Q Bluetooth de,sice

1

:

1

:

1

1

1

5

1

:

ﬁ g —‘——*h SONRN B 7 Node red E
= 1
]

:

i

1

]

1

1

Dashboard

Alls
— D

- e e e -

= i = = = =

) a . af L7 o
YA uliliandnsdstoyaluingudayaiasuanulilasuase (Dashboard)

1599 LT TEUUNI ST IR AN NI INNAS Bed Wil Hnuaunsnisudatoua
(Data transmission device) laiFudayaruugys uayddagalududsvinesriusnan
Suilaled (NB-oT) Intteyaildazgniniiuasgiutoua (Database) uasiinisuananari
nantiuaruasn, (Dashboard) ﬁagﬂ‘iﬁ’ 4.1

Mnmsimtadeyatanzvenist MuinuazenivINISWITBNISosLsAY
d7u naemaumsvhtivenaslaesds lasthguiutisasviminundsyneu deluusasdiu

wulym guassauazlananisviteunail
E N
4.1 ﬂ'1iLLﬁﬂﬂNﬁIﬂﬁ'ﬂUﬂﬂﬂLﬂ'ﬁ@@?ﬁﬂ'}Wuﬂ

a i 4 ) = VIS W fu 1w i a %) v
L:JE]G\E]LL%ﬁH’lEJlWL“B’]ﬂULﬂ‘ia\‘]‘tjduwmﬂLLaquﬂiﬁuiUﬁﬁ‘ﬂElsilra’e]EJ’NL‘iUU‘SE]EJ MU

e a1 . w o ) & o 1 .
WORTAEUANIAIIT Healthcare Data Project Aa3UN 4.2 1893101 3EUanIA1I1 Weight

s o P = 2/ © al o
scale GNE‘U?] 4.3 IWBLASUUNIDUAIMIUNITNIU
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- = v o =i v o U O 5w
E'IJ‘M 4.3 %auaafuﬁuam Welght scale IWaLHSHUNSDLAMSUAISYIUINLN

o &g o ol w o Y o a <l o
IUﬂqiﬂﬂﬁaULﬂﬁaQ‘UﬂuqﬂUﬂ LUK NAFBININISYIUINUN EN?J'LI'VI 4.4 YuUnuILLea

i é A . , i o o Bt v
Fhazuanid1dn Weight scale wait' fiagUi 4.5 asan 13U Teananatasuansamln
moly

al alal o 1 . -
EUVI 4.5 99LL0agALARIA1IN wait... INDTENITUSEUIaME
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v
o v s

1o aa <
ﬂ']u’ﬂﬁ‘l.\mﬁ]zgﬂLLﬂ@&UUWUWQ@LLaﬁ‘HW @NE‘UV] 4.6

C} - I g s
E‘U‘V] 4.6 DUDATALENIAIUINLN

! L3 < 3 5 < & 'a" s @ L. at =
luduvesgunsaisdawainmunaziiiniosiniminwasgunsalfudedaya ANgUuN 4.7

=l W O 1B ' (L) i
JUB 4 T nsssaivinuaznaesgUnsalSudweya
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melundesgunsniiudeioyaasiiaunsaldidnnsofingdring,  wegui 4.8
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o a2 1 v
4.2 msaﬂmwagamngaya

o
o s ]

A o 0'1 Io’ ot v 1/ o 9 .
davihnstalmidnue Jeyadmiinaggnasludaiivuugiudoya phpMyAdmin Tu

U

&y v v Y oo a o w  w o o o v 1w o o
ﬁ’]iqﬁﬂlﬂﬁiqﬂl? Gquuﬂ']'i'igua']ﬁu TUN BAYLIAT AIUNNINITINAN W\?ETJ‘V] 4.9 azlio

2/ 2/ L2 = i 1 E 2 ./ d
ﬂﬂdﬂ?i@ﬂ@%ﬁiﬂﬂi’}uﬂ’lﬂﬂaﬂ mmsaé‘aﬂauL’mggmmaa&a"lmnﬂma

phpMyAdmin |= ocalhost » @ Databs

e ¢e | Browse [ Structure [] S

Recent Favorites

- - [ +. Current selection does not contain a

& New

T healihcare + Showing rows 0 - 4 (5 total, Query t¢
_.,...,New
B i SELECT * FROM “data’

$- information_schema : : ————

.

+‘__ ; i Show all me 2
5

/ + Oplions
No~ Time.~ _____ Weight |
1= 2019°04:03 18:53:59 41.05
2, ‘eis0400 185430, 41.25
1[\N3, 20190409 18:56:24.40789
| V45 2019-04°03.19:0126:41.40
5., 2019-04-0315:02:04 41.05

AN

)

gﬁﬁ 4.9 _ﬁ’m‘!’}_‘aqa phpMyAdmin

4.3 ANSUAMNHAYURAYUDSA (Dashboard)

dvvonnvvedalavhinsdsmin dayastgndani@msuumiduillfegraiud
Fafunsuansnadoyasnaiannis Realtime) Tngnnsdaiminadsenga fayasrusnguu
uasin (Gauge) Tumirofilansu Uazilnisuansnaswdannsm (Weight chart) vestoya
dminauinan e x Ao NETYANISTIAMET Wazlny y AD AN Snvaiinnsna

(Table) uansAnimniinlavis anduinawuaal Ui 4.10

chart
e bl
A
i L y “
3

‘a105 | -

0 g 80

[  DwefTme [ weigw
T 2010-04-03T11 83 50.000F I
N 2079-04-03T11 54320002

I - 2079-04-03T1 66240007
|

|

 0M-04-03T1201 260002 |
__ #070-04-031207040007 [ aos

sUM 4.10 wiuswuaga (Dashboard)
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- r & o =l & w ] ar
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§1utoya phpMyAdmin MazianwaRIuIsUase
5.2 Jgnuaziwanienisuhla

5.2.Lsssudanulugrudoys

Jgwn

2 i o 2 | ] a o T, 1Y
gwisyabiaisasyysiauvetesala o naoeiin1sseyiaaunudnouin
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5.2.2 enlladuiueulunisdsdoya

Ugym

Luaamn L’e]‘LJ‘Ul’E]I‘ﬂ‘V] Mﬂ?iﬂ@ﬁ’ﬁLLUUIW'ﬁIWﬂﬂa dﬁ (UDP) A8 ﬂJﬂ’ﬁﬁ\ﬁlaﬂJﬁ‘/ﬁ’]ﬂL‘i'ﬁ
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True NB-loT board (NB-1oT Shield for Arduino)

truemove@

HaRUA : TradNBLIoT board

WUSUR : True loT
ANKOULGY

True NB-loT board,(Wiaiifaavagwmafiain NB-loT Shieldfor Arduino)
vasAdadIsiIviuIA3au T NB- 10T (Narrow Band Internet of Things)

T2 Tugasu BC95-B8 3n Queetel Mosavdunaslasaututiuariiud 900 MHz ua9 True NB-loT SIM
wiauaNuazaInlunsladukiy USB

wanzd@miutavaeu loT via Undsuing (Maker) tRass19aunsal u3aTaqtiu loT
dmiuldAy Arduino Board

Tt vualddonalyt )

NB-1oT Shield for Arduino wiaudiuaisaarvidu True NB-loT fiasaunluvase
deyaninfouarlafiadazine True NB-loT Wlunal 19 Tae'lisdnlsinaiaya
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aanuuuTaglatugadaans BC95-B8 31 Quectel Wireless Solutions Co., Ltd. daifiuTupadasnsiitasy
YA NANY. Snfodaliwdonuiuasinoiansiann

5293uAMA 900 MHz Tussuy LTE-Cat.NB1

sasduanulumsdassiayagedait 24 kbps (download) uas 15.625 kbps (upload)
s298ud1dy AT Command 3GPP TS 27.007 V14.3.0 (2017-03) ua¢ enhanced AT Command 22y
Quectel @smnnatiniannlumsidiouTusunsy

sa03uTusTnmaannaq UDP, CoAP, IPv4 muanasgIuzas NB-loT

aanuuuiiu Shield iwdums¥ioIuzag Arduino

d9uu Serial UART 2 AT Command

awsaudanady Raspberry Pi iu USB lduasannsai§anlasiums UART 1
MuanoanusTuga Wanisvionu (Status LED)

wPUl wiaeasilasdu

N

—

20 8 x 12 x 3 luding
1miin 150 afu



Arduino Nano 3.1
ltem# ARMB-0022

Overview:

Arduine Nano is a surface mount-breadboard embedded version with integrated USB. It is
a smallest, complete, and breadboard friendly. It has everything that
Diecimila/Duemilanove has (electrically) with more analog input pins and onboard +5V
AREF jumper. Physically, it is missing power jack. The Nano is automatically sense and
switch to the higher potential source of power, there is no need for the power select
jumper.

Nano’s got the breadboard-ability of the Boarduino and the Mini+USB with smaller
footprint than either, so users-have more breadboard space. It's gota pin layout that
works well with the Mini or the Basic'Stamp (TX, RX,’ATN, GND on one top, power and
ground on the other). This new version 3.0 comes with ATMEGA328 which offer more
programming and data memory space..It.is two layers. That make it easier to hack and
more affordable.

fEmmn e e e i s e ————s

Electronics Source Co.,Ltd Website : http://www.es.co.th
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Fax:(662) 884-9213-4



Specifications:

Microcontroller Atmel ATmega328
Operating Voltage (logic level) 5V
Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital I/O Pins 14 (of which 6 provide PWM output)
Analog Input Pins 8

DC Current per I/0 Pin 40 mA

Flash Memory 32 KB (of which 2KB used by
bootloader)

SRAM
EEPROM

Electronics Source Co.,Ltd Website : http://www.es.co.th
7/129 Central Pinklao Bldg., 17FL., Unit 1702 Email : info@es.co.th
Baromrachonnee Rd., Bangkok-noi, Bangkok 10700 Tel : (662) 884-9210 (6 line)

Fax:(662) 884-9213-4
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Released underthe Creative Commons Attribution Share-Alike 2.5 License

http:/ereativecommons.org/licenses/by-sa/2.5/

More information:

www.arduino.cc Rev 3.0



Arduino Nano Pin Layout

O goonh O
D1TX (1) [3Z4|0 O O] 30| (30) VIN
DO/RX (2) [OF» AREUID__ 80| (29) GND
RESET (3) |O% Mt;gsgug 20| (28) RESET
GND (4) |OZ u [ to (27) +5V
D2 (5) OEI % O| (26) A7
D3 (6) [OS==™ rst %0 (25) A6
D4 (7)4O= % - Jo] | eg (24) A5
D5.8) |02 o Q| (23) A4
D6 (9) o,xﬁg.\\‘% 20/ (22) A3
D7-(10) {OaW ’?/".o (21) A2
D8 (11) ox«.’g, Q.‘o (20) A1
D9 (12) 402 %, \\‘ 20/(19) A0
D10 (13) {©F s 2089 KO | (18) AREF
P11 (14) og. ||||| 0/ (1733
D12 (15) |03 go (16)D13
0 !

1-2,5-16 - |:D0-D13 10 Digital input/ottput port 0-to 13

3,28 RESET input Reset (active low)
4,29 GND PWR Supply ground
17 3V3 Output +3.3V output (from FTDI)
18 AREF Input ADC reference
19-26 AD-A7 Input Analog input'channel 0-ta 7
27 +5V Output or- | +5V oulput (from on-board regulator) or
Input +5V (input from external power supply)
30 VIN PWR Supply voltage




Arduino Nano Mechanical Drawing
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USBPIE(SV)

Arduino Uno R3

Ground and AREF
rOun s Digital Inputs/outputs Serial transmitter and

receiver pins

ICSP for USB
interface

“~"" beside a number
of bin means it used for
PWM output

ICSP for

ATMEGAT6uZ- mu G Atmegadas

microcontroller

. ATMEGA328P-PU
" microcontroller

External Power
Supply
AC _DC adaptor
!
Power pins Analog Inpants
INTRODUCTION

Arduinofs used-for-building differenttypes of élestronia cirelits\easily using of 'hoth a physical
pregrammable circuit board usually microtontrollerand piéce of code runningenicomputer with
USB'goringttion between thecomputer and Arduding:

Programming lahguage used, in-Arduing s just asunplified version of C+# that can easily replace
thousands of wireswith words
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ARDUINO UNO-R3 PHYSICAL COMPONENTS
ATMEGA328P-PU microcontroller

The most important element in Arduino Uno R3 is ATMEGA328P-PU is an 8-bit Microcontroller
with flash memory reach to 32k bytes. It’s features as follow:

= High Performance, Low Power AVR

-
%‘B-blt n.( "} ePréscaler al :.'.),..
UH? /%o 1"-4 fihseparate Préscalé eNfode énd Capture Mode
&%nter grate ’\,__:‘_I ato & ,

v A\
Pacd %thwﬂafg}

6- channel 10« -
Temperature Measureme
Programmable Serial USART
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Master/Slave SPI Serial Interface

Byte-oriented 2-wire Serial Interface (Philips 12 C compatible)
Programmable Watchdog Timer with Separate On-chip Oscillator
On-chip Analog Comparator

Interrupt and Wake-up on Pin Change

O 0 00 O

e Special Microcontroller Features

o Power-on Reset and Programmable Brown-out Detection
o Internal Calibrated Oscillator =

o External and Internal Interrupt b

o A

Six Sleep Modes;:

#s v A®

L 4

“PagLnant



e Pinconfiguration

L3
(PCINT14/RESET) PC6 [] 1 28 [1 PC5 (ADCS/SCL/PCINT13)
(PCINT16/RXD) PDO [| 2 27 [ PC4 (ADC4/SDA/PCINT12)
(PCINT17/TXD) PD1 []3 26 [1 PC3 (ADC/PCINT11)
(PCINT18/NTO) PD2 [[| 4 25 [ PC2 (ADC2/PCINT10)
5 24 [1PC1 (ADC1/PCINT9)

(PCINT19/0C2B/INT1) PD3

] PCO (ADCO/PCINTS)

Va¥s | .\
ly StaticOpera
16 MIPS T

Write/Erase Cycles: 10,000 FISsH-T00000 EEPROM
Data retention: 20 years at 85°C/ 100 years at 25°C

0O 0 00O
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o Optional Boot Code Section with Independent Lock Bits
© In-System Programming by on-chip Boot Program hardware-activated after reset
o Programming Lock for Software Security

* USB 2.0 Full-speed Device Module with Interrupt on Transfer Completion

Complies fully with Universal Serial Bus Specification REV 2.0
48 MHz PLL for Full-speed Bus Operation: data transfer rates at 12 Mbit/s
Fully independent 176 bytes USB DPRAM for endpoint memory allocation
Endpoint 0 for Control Transfers: from 8 up to 64- bvtes
4 Programmable Endpoints:

— IN or Out Direct

0O 00 O0O0

' 1]
oA o5 Seril
..; ‘ &"“3”‘&;'.

Q.
D= ez : Q.
o 22Progr
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» Operating Voltages
o 2.7-55V
» Operating temperature

o Industrial (-40°C to +85°C)

&I 1= d‘ ¥ o o k%4 d‘ = 1 :.II 1 ¥ o 2 & 2
enasihduenasiavulidgmsunsidnuiionisineimintu leugalrmiludusslovdaunisen
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OTHER ARDUINO UNO R3 PARTS

Input and Output

Each of the 14 digital pins on the Uno can be used as an input or output, using pinMode (),
digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin can provide or
receive a maximum of 40 mA and has an internal pull-up resistor (disconnected by default) of
20-50 k Ohms. In addition, some pins have specialized functions:

o Serial: 0(RX) and 1 [TX). Used to receive (RX) ar ansmit (TX) TTL serial data. These
plnsareconnectedtoth orrespondingpins 'théATmega&UZUSB»to-‘ITLSerza!chqp

o External Interfupt€” and3sThesei ‘P'-ifﬂu! ol d to trigger an interrupt on a
low value’ fa!lm edge; o e

o PWM:3 ,6,9, g

o #5Pk 0[55 1
Using the

31131

ayinan

\,’51
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ARDUINO UNO R3 SCHEMATIC DIAGRAM
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HC-05

-Bluetooth to Serial Port Module

Overview

HC-05 module is an-easy. to use Bluetgoth SPP (Serial Port Protocol)*module, designed for
transparent wireless serial connection setup,

Serial port Bluetooth module is fully qualified Bluetooth V2.0+EDR (Enhanced Data-Rate) 3Mbps
Modulation with complete 2.4GHz radio- transceiver and baseband. It uses CSR Bluecore
04-External . single. chip - Bluetooth system with CMOS technologyrand with AFH(Adaptive
Frequency Hopping Feature). It has the footprint as small as 12.7mmx27mm. Hope it will simplify
your overall design/development cycle,

Specifications

Hardware features

Typical -80dBm sensitivity

Up to +4dBm RF transmit power

Low Power 1.8V Operation ,1.8 to 3.6V I/O
PIO control

UART interface with programmable baud rate
With integrated antenna

With edge connector

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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Software features

Default Baud rate: 38400, Data bits:8, Stop bit:1,Parity:No parity, Data control: has.
Supported baud rate: 9600,19200,38400,57600,115200,230400,460800.

® Given a rising pulse in PIO0, device will be disconnected.

®  Status instruction port PIO1: low-disconnected, high-connected:

® PIO10 and PIO11 can be connected to red and blue led separately. When master and slave
are paired, red and blue led blinks 1time/2s in interval, while disconnected only blue led
blinks 2times/s.

® Auto-connect tothe last device on power as default:

® Permit pairing device to.connect as default:

® Auto-pairing PINCODE:"0000" as default

@ Auto-reconnectin 30 min when disconnected as a result ofbeyond the range of connection.

Hardware

HC-05 Bluetooth module

.
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PIN Name |PIN| Pad type Description Note
=
13
GND 21 VSS Ground pot
22
33 Integrated 3.3V (+) supply with
vee 12 33V On-chip linear regulator output
within 3.18-3.3V
AlOO 9 | Bi-Directional | Programmable input/output line
AlO1 10 | Bi-Directional | able input/output line
¢
Bl-Direcﬂmul ngnmm tput line,
P;l / i oytpnl for )
i Mppnwn
tput for PA(I fitt
u mpm line

HC-05 Bluetooth module

iteadstudio.com

06.18.2010
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CMOS input with  Reset if low.input debouncde so

RESETB 11 | weak internal must be low for >5MS to cause

pull-up a reset

CMOS output,

UART_RTS | 4 ::r::e:: UART request to send, active low

pull-up

CMOS input

with weak

UART CTS | 3 UART clear to send, active low
- internal

pull-down

UART R ,4: :;;"‘ - -m\
_ W\ /1
\N b

e

‘ol..

(

/m

?' \ “ ¥ I~
7
b e |
o

Y EEE WS ‘::':..Kiﬁlﬁ"'ﬂh
""3: V"

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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USB_+ 20 | Bi-Dircctional

PCM_CLK | 5 | Bi-Directional | Synchronous PCM data clock

PCM_OUT 6 | CMOS output | Synchronous PCM data output

| PCM_IN 7 | CMOS Inpui. | Synchronous PCM data input
| 1 : ' i
| |
|

{
|

PCM_SYNC" 8 | Bi-Directional | Synchronous PCM data strobe

> A < LML AELE I YO S M.

AT command Default:

How to set the mode to sérver (master):

1. Connect PIO11 to high level.

2. Power on, moduleiinto command state,

3. Using baud rate 38400, sent the “AT+ROLE=1\r\n” to module, with “OK\r\n”
means setting successes.,

4. Connect the PI011 to low level, repower the module, the module work as server
(master).

AT commands: (all end with \r\n)
1. Test command:

AT OK -
2. Reset
AT+RESET OK =

3. Get firmware version

AT+VERSION? +VERSION:<Param> Param : firmware version
oK

Example:

AT+VERSION?\r\n

+VERSION:2.0-20100601

OK

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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4. Restore default

AT+ORGL OK -
Default state:
Slave mode, pin code :1234, device name: H-C-2010-06-01 ,Baud 38400bits/s.

5. Get module address

AT+ADDR? +ADDR:<Param> Param: address of Bluetooth
OK module

Bluetooth address: NAP: UAP: LAP

Example:

AT+ADDR?\r\n

+ADDR:1234:56:abcdef

OK

6. Set/Check module name:

AT+NAME=<Param> OK Param: Bluetooth. module

AT+NAME? +NAME:<Param> name
OK (/FAIL) {Default ;HC-05)

Example:

AT+NAME=HC05\r\n set the module pame' to “HC-05"
oK

AT+NAME=TeadStudio\r\n

OK

AT+NAME?\r\n

+NAME: TeadStudio

OK

7. Get the Bluetooth device name;

AT+RNAME 2<Param1> 1, +NAME:<Param2> Param1,Param 2 : the address

oK of Bluetooth device
2. FAIL
Example: {(Device address 00:02:72:0d:22:24, name: [Tead)
AT+RNAME? 000272, ‘od2224\r\n
+RNAME: |Tead
oK

8. Set/Check module mode:

AT+ROLE=<Param> 0K Param:
AT+ ROLE? +ROLE:<Param> 0-Slave

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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OK 1-Master
2-Slave-Loop
9. Set/Check device class
AT+CLASS=<Param> OK Param: Device Class
AT+ CLASS? 1. +CLASS:<Param>
OK
2. FAIL

10. Set/Check GIAC (General Inguire Access Code)

AT+IAC=<Param>

1.0K
2. FAIL

AT+IAC

HAC;<Param>

OK

Param: GIAC
(Default : 9e8b33)

Example:
AT+IAC=9e8b3f\r\n
OK

AT+IAC\r\n

+|AC: 9eBb3f

OK

11. Set/Check +- Query access pattéms

AT+INQM=<Param=><Param2>, | 10K Param:
<Param3> 2. FAIL 0~—=—inquiry_mode_standard
AT+ INQM? +INQM : <Param>,<Param2>, | 1—=inquiry_mode_rssi
<Param3> Param2: Maximum number of
0K Bluetooth devices to respond
to
Param3:
Timeout (148 1.285 to
61.44s)
Example;
AT+INQM=1,9,48\r\n
OK
AT+INQM\r\n
+INQM:1, 9, 48
0K
HC-05 Bluetooth module iteadstudio.com 06.18.2010
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12. Set/Check PIN code:

AT+PSWD=<Param> 0K
AT+ PSWD? +PSWD : <Param>
OK

Param: PIN code
(Default 1234)

13. Set/Check serial parameter:

AT+UART=<Param=>,<Param2>< | OK Param1: Baud

Param3> Param2: Stop bit

AT+ UART? +UART=<Param><Param2>, Param3: Parity
<Param3>
OK

Example:

AT+UART=115200, 1,2\r\n

OK

AT+UART?

+UART115200,1,2

OK

14. Set/Check tonnect mode:

AT+CMODE=<Paramz OK Param:

AT+ CMODE? +CMODE:<Param> 0 -.connect fixed address
OK 1 - connectany address

2 -slave-Loop

15. Set/Check fixed address:

AT+BIND=<Param> oK Param: Fixed address
AT+ BIND? + BIND:<Param> (Default

0K 00:00:00:00:00:00)
Example:
AT+BIND=1234, 56. abcdef\r\n
OK

AT+BIND?\r\n
+BIND:1234:56:abcdef
OK

16. Set/Check LED 1/O

AT+POLAR=<Paraml,<Param2>

OK

Param1:

AT+ POLAR?

+ POLAR=<Param1><Param2>
OK

0- PIO8 low drive LED
1- PIO8 high drive LED

HC-05 Bluetooth module

iteadstudio.com

06.18.2010
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Param2:
0- PIOSY low drive LED
1- PIOS high drive LED

17. Set P10 output

AT+Pl0=<Param1><Param2>

Param1: PIO number
Param2: PIO level

0- low
1- high

Example:

1. PIO10 output high level
AT#PI0=10, 1\r\n

OK

18. Set/Check— scan parameter

AT+IPSCAN=<Param1>,<Param2 | OK Param1: - Query time

>,<Param3z>,<Param4> interval

AT+IPSCAN? +IPSCAN:<Param1>,<Param2>,<P | Param2: Queryduration
aram3><Param4> Param3: Paginginterval
OK Param4: Call duration

Example:

AT+IPSCAN =1234,500,1200,250\r\n

OK

AT+IPSCAN?

+IPSCAN:1234,500,1200,250

19. Set/Check ~SHIFF parameter

AT+SNIFF=<Param1>,<Param2>,
<Param3><Param4>

(0] ¢

AT+ SNIFF?

+SNIFF:<Param1>,<Param2><Par
am3>,<Param4>
OK

Param1: Max time
Param2: Min time
Param3: Retry time
Param4: Time out

20. Set/Check security mode

AT+SENM=<Param1>,<Param2>

1. 0K
2. FAIL

AT+ SENM?

+ SENM:<Param1>,<Param2>

Param1:
0——sec_mode0+off
1——sec_model+non_se

HC-05 Bluetooth module

iteadstudio.com

06.18.2010
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OK cure
2——sec_mode2_service
3——sec_mode3_link
4——sec_mode_unknow
n

Param2:
0——hci_enc_mode_off
1——nhci_enc_mode_pt_t
o_pt
2——nhci_enc_mode_pt_t
o_pt_and_bcast

21. Delete Authenticated Device

AT#PMSAD=<Param> Param;
Authenticated Device
Address
; Example:
AT+PMSAD=1234,56,abcdef\r\n
oK

22. Delete All Authenticated Device

AT+ RMAAD 0K 1

23, Search. Authenticated Device

AT+FSAD=<Param> Param; Device address

24, Get Authenticated Device Count

AT+ADCN? +ADCN: <Param> Param: Device Count
OK

25. Most Recently Used Authenticated Device

AT+MRAD? + MRAD: <Param> Param: Recently

0K Authenticated Device

Address

26. Get the module working state

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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AT+ STATE? +STATE: <Param> Param:

OK “INITIALIZED”
“READY”
“PAIRABLE”
“PAIRED”
“INQUIRING”
“CONNECTING”
“CONNECTED”
“DISCONNECTED"
“NUKNOW"

27. Initialize the SPP profilelib

AT+HINIT

28. Inquiry Bluetooth Device

Paraml: Address
Param2: ‘Device Class
RParam3 - RSSI Signal
strength

<Param2> .

AT+INQ +INQ; <Paramil>,

<Param3>

OK

Example:

ATHINITAR\D

OK

AT+IAC=9e8b33\r\n

OK

AT+CLASS=0\r\n
AT+INQM=1,9,48\r\n
At+INQ\r\n
+INQ:2:72:D2224,3E0104,FFBC
+INQ:1234:56:0,2F1FFFC1
+INQ:1234:56:0,1F1F FFCO
+INQ:1234:56:0,1F1F FFC1
+INQ:2:72:02224,3F0104,FFAD
+INQ:1234:56:0,1F1F FFBE
+INQ:1234:56:0,1F1F FFC2
+INQ:1234:56:0,1F1F,FFBE
+INQ:2:72:D02224,3F0104,FFBC
OK

28. Cancel Inquiring Bluetooth Device

AT+ INQC OK -

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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29, Equipment Matching

AT+PAIR=<Param1><Param2> Param1: Device Address
Param2: Time out

30. Connect Device

AT+LINK=<Param> Param: Device Address

Example:
AT+FSAD=1234,56,abcdef\r\n
OK
AT+LINK=1234,56,abcdef\r\n
OK:

31. Disconnect

AT+DISC 1. +DISC:SUCCESS Param: Device Address
oK

2. +DISC:LINK_LOSS
0K

3. +DISC:NO_SLC
0K

4. +DISC:TIMEQUT
oK

5. +DISC:ERROR
oK

32. Energy-saving mode

AT+ENSNIFF=<Param> OK Param: Device Address

33. Exerts Energy-saving mode

AT+ EXSNIFF =<Param> OK Param: Device Address

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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Semiconductor

HX711

24-Bit Analog-to-Digital Converter (ADC) for Weigh Scales

DESCRIPTION

Based on Avia Semiconductor’s patented
technology, HX711 is a precision 24-bit analog-
to-digital converter (ADC) designed for weigh
scales and industrial control applications to
interface directly with a bridge sensor:

The input multiplexer selécts either Channel A
or B differential” input to ‘the “low-noise
programmable gain amplifier (PGA). Channel. A
can be programmed with a gain of -128 or 64,
corresponding to a full-scale differential input
voltage of £20mV_or.£40mV respectively. when
a 5V supply is connected to- AVDDranalog power
supply pin. Channel-B'has w fixed gain of 32. On-
chip power supply regulator eliminates the need
for an external supply regulator to provide analog
power for the ADC and. the sensor. Clock input is
flexible. It cin be from an external clock Source; a
crystal, or_the on-chip oscillator that' does not
require any external component. On-chip power-
on-resel  circuitry - simplifies digital interface
initialization.

There, is* no ‘programming ‘needed for the
internal registers. All controls to the HX711 are
through'the pins.

Vavon

FEATURES
* Two selectable differential input channels

* On-chip active low noise PGA with selectable gain
of 32, 64 and 128

. On-chip power supply regulator for load-cell and
ADC analog power supply

* On-chip oscillator requiring no external
component with optional external crystal

* On-chip power-on-reset

* Simple digital control and serial interface:
pin-driven controls, no programming needed

* Selectable 10SPS or 80SPS output data rate

* Simultaneous 50 and 60Hz supply rejection

« Current consumption including en-chip analog
power supply régulator:

normal operation < 1.5mA, power down < luA

* Operation supply voltage range: 2.6 ~ 5.5V

*  Operation temperature range: -40 ~ +85'C

« 16 pin SOP-16 package

APPLICATIONS
» Weigh Scales
* Industrial Process Control

Vsup

SESS0 27-55V
= A R? R
10uF : -
Load'cell @ _ BASE [ VSUP f1DVDD
pmememifmr AVDD A b
; N + =
: i Analog Supply
! - wr
: : INA- Y = c P | rerrom
L5 T . Interface l—fJ [ MCU
INB+ g
INB. Gain =32, 64, 128 . L
VBG Internal
Bandgap Relerence Oscillator HX711

0.1uF,
3 gA(;ND

én Uxo

Fig. 1 Typical weigh scale application block diagram

TEL: AVIA SEMICONDUCTOR

(592) 252-9530 (P. R. China)
EMAIL: market@aviaic.com
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Pin Description

Regulator Power  VSUP [ * 16 [ DVDD Digitl Power

1
Regulator Control Oupwt BASE [ 2 15 1 RATE  Output Data Rate Control Input
Analog Power AVDD [ 3 43X Crystal VO and Extemal Clock Input
Regulator Control Input VFB ] 4 13 3 X0 Crystal VO
Analog Ground AGND*T] 5 12 "DOUT  Serial Data Output

Reference Bypass _VBG [ ] PD_SEK_ Power Down and Serial Clock Input
Ch. A Negativednput  INNA [ 100 3 INPB  Ch.BiPositiye Input
ChyA Pakitive Input  “INPA. [ & 9/ [0 INNB Ch. B Negative Taput

> o

SOP-16L Package

Pin# | Name Function Description

VSUP._ [Power Regulator supply: 2.7 ~ 5.5V
BASE |Analog Output [Regulator cantrol output ¢ NC when not used )
AVDD |Power Analog supply: 2.6 ~ 5.5V
VFB " |Analog Input_|Regulator control input. ( connectto- AGND when not-used )
AGND |Ground Analog Ground
VBG | |Analog Output [Reference bypass output
INA-  |Analog Input _[Channel A negative input
INA+ J|Analog Input - |Channel A positive input
INB- " |Analog Input__|Channel B negative input

Lloo || |wn] &= 1w 1o | —

10 INB+ ~|Analog Input _ [Channel B positive input

11 |PD.SCK Digital Input__|Power down control (high active) and serial clock input

12 DOUT  [Digital Output [Serial data output

13 XO " [Digital /0 Crystal I/O(NC when not used )

14 XI___ |Digital Input_ |Crystal I/O or external clock input, 0: use'on-chip oscillator

15 | RATE |Digital Input |Output data rate control, 0: 10Hz: 1:80Hz
DVDD |Power Digital supply: 2.6 ~ 5.5V

‘Table 1. Pin Description

=)
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KEY ELECTRICAL CHARACTERISTICS
Parameter Notes MIN TYP MAX | UNIT
Full scale differential
input range V(inp)-V{inn) +0.5(AVDD/GAIN)
Common mode input AGND+1.2 AVDD-1.3
Intemal Oscillator, RATE =0 10 Hz
Intemal Osgillator, RATE=
— DVDD 80
Outpot dasa rate Crystal or external clock,
RATE =0 £/ 1.105.920
Crystal orexternal.clock,
RATE=DVDD £5/138.240
Output data coding 2's complement 800000 WEEFFF | HEX
Output setlling time " [RATE=0 0 e
RATE =DVDD 50
Input offset drift Gain = 128 02 mV
Gain = 64 04
sptudndi 3 4
Input noise Gain = 128, RATE =0 50 nVirms
(Gain =128, RATE =DVDD 90
Temperatur&Qrift Input offsct{ Gain'= 1289 6 nV/C
(Gain ( Gain = 128) +5 ppm/ C
Input common mode
rejection Gain = 128; RATE=0 100 dB
Power supply rejection |[Gain = 128, RATE =0 100 dB
[Reference by pass
(Vgg) E2D Vv
Crystal or external ¢lock
frequency 1 11.0592 20 MHz
Power supply voltage 2o 2 26 23 s
AVDD, VSUP 2.6 5.5
Analog supply current : g
including regulator) Normal L bA
Power down 0.3
g Normal 100 HA
Digital supply current [
Power down 0.2

(1) Settling time refers to the time from power up, reset, input channel change and gain change

to valid stable output data.

Table 2 Key Electrical Characteristics
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Analog Inputs

Channel A differential input is designed to
interface directly with a bridge sensor's
differential output. It can be programmed with a
gain of 128 or 64. The large gains are needed to
accommodate the small output signal from the
sensor. When 5V supply is used at the AVDD pin,
these gains correspond to a full-seale differential
input voltage of £20mV or +40mV respectively,

Channel B differential-input has.a fixed gain of
32. The full-scale input voltage range is +80mV,
when 5V supply/is used at the AVDD pin.

Power Supply Options

Digital power supply (DVDD) should-be" the
same power supply as the MCU power supply.

When using internal analog supply regulator,
the dropout voltage of the regulator ‘depends ‘on
the external transistor-used. The output voltage is
equal to, Vavob=Vpc*(RI+R2)/ R1 (Fig. 1). This
voltage should be designed with-a minimum of
100mV below VSUP voltage.

If the on-chip analog supply regulator is not
used, the VSUP. pin.should be connected to either
AVDD or DVDD, depending on which voltage is
higher. Pin'VFB should be ¢onnected to. Ground
and pin BASE becomes NC. The external 0.1uF
bypass capacitor shown on Fig. .1 at the VBG
output pin is then not needed.

Clock Source Options

By connecting pin X1 toGround, the on-chip
oscillator is activated. The nominal output-data
rate. when using the internal oscillator-is. 10
(RATE=0) or 80SPS (RATE=1).

If accurate output data rate is needed, crystal or
external reference clock can be used. A crystal
can be directly connected across XI and XO pins.
An external clock can be connected to XI pin,
through a 20pF ac coupled capacitor. This
external clock is not required to be a square wave.
It can come directly from the crystal output pin of
the MCU chip, with amplitude as low as 150 mV.

When using a crystal or an external clock, the
internal oscillator is automatically powered down.

Output Data Rate and Format

When using the on-chip oscillator, output data
rate is typically 10 (RATE=0) or 80SPS
(RATE=I).

When using external clock or crystal, output
data-rate is directly proportional to the clock or
crystal frequency. Using 11.0592MHz clock or
crystal results inwanvaccurate 10 (RTE=0) or
80SPS (RATE=1) output data rate.

‘The output-24 bits of data is in 2°s complement
format.-When-input-differential signal goes out of
the 24 bit range, the output data will be saturated
at 800000h (MIN) or 7FFFFFh (MAX), until the
input signal comes back to the input range.

Serial Interface

Pin "PD_SCK and DOUT ‘are used for data
retrieval. inpul selection, gain selection and power
down contrals,

When output.data_is not ready for retrieval,
digital output pin DOUT is high. Serial clock
input PD-SCK should be.low. When DOUT goes
to low, it indicates data is ready for retrieval. By
applying 25-27. positive cloék pulses at the
PD_SCK pin, data is shifted ‘out from the DOUT
output pin. Each PD_SCK pulse shifts out one bit,
starting with the MSB bit first, until all 24 bits are
shifted out, The 25" pulse at PD_SCK input will
pull DOUT pin backto-high (Fig.2).

Input “and-gain_selection is controlled by the
number, of the input PD_SCK pulses (Table 3).
PD_SCK clogk pulses should not be less than 25
or more than-27 within one conversion period, to
aveid causing serial communication error.

PD_SCK Pulses c;’g‘:"il Gain
25 A 128
2 B 2
27 A 61

Table 3 Input Channel and Gain Selection
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Current Output Data Next Output Dats
¥ Oine comvershon period ¥
DOUT MSB l X X :E x LSB ,1 e
y e T: b £ SR
PDSCK T 1 2 3 1 : M 2% New Comversions CILA, Gairne 128
I .._.| f .
PO SCK i 1 3 1 u 5 % h::llhn:nlm CHLD, Gain: 2
P SCK 1 2 3 1 T 2 26 7 L«:(!.,u.mkn CH.E, Galared
Fig.2 Data output, input and gain selection timing and control
Symbol Note MIN TYP | MAX-| Unit
Ty [DOUT falling edge to PD. SCK rising edge | 0.1 s
T>.  [PD_SCK rising edge to DOUT data ready 0.1 s
Ty . |PD_SCK high time 0.2 1 50 1S
Ty PD_SCK low time 0.2 | s

Reset and Power-Down

When chip is powered up, on-chip power on
rest circuitry will reset the chip.

Pin PD_SCK input is used to power down the
HX711. When PD.SCK Input is low. chip is.in
normal working mede.

Power down:

m M’.u

Pow er down

..__1_-_
»
v

Fig.3 Power down control

When PD_SCK pin changes from low to high
and stays at high for longer than 60us, HX711
enters power down mode (Fig.3). When internal
regulator is used for HX711 and the external
transducer, both HX711 and the transducer will be

powered down. When PD_SCK: returns to low,
chip will reset and enter normal operation mode.

Aften ‘a reset or power-down ‘event, input
selection is default to Channel A with a gain of
128.

Application Example

Fig. lbis a typical weigh scale application using
HX711, lt-uses-on-chip oscillator (XI=0), 10Hz
output_data rate (RATE=0). A Single power
supply (2.7—~55V) comes directly from MCU
power supply. Channel B can be used for battery
level detection. The related circuitry is not shown
on Fig. 1.

AVIA SEMICONDUCTOR
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Reference PCB Board (Single Layer)

cl
1= +— Q155
104F MCU VDD
i dovse _ DD —-I"j
2 e e T ()
26~ " -
Eof | SN 2 AVEE, 0 N4 ||_
i -—*[ _.
3 1 irg %0 T th
s 4 Ri .
Cr X AW CCuT -
- 56— ppsok —lL
- b s T
4 o - .
'l‘:|"- I wu Sl ree—tl )
Sl e S S |
L | HX711
Pl i
R dop | 70 W

Fig.4 Reference PCB board schematic

o R s

Fig.5 Reference PCB board layout
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Reference Driver (Assembly)
/%
Call from ASM: LCALL  ReaAD

Call from C: extern unsigned long ReadAD(void)

PUBLIC
HX711ROM

rseg Ld f
an [ g PR | G\
sbit __ADSS ol O

NN,
-

/4 e ), e |
el , 428, A5 ﬂll;_mmfﬁ A ————— ad
_ m:;pv S {272017%

: @85 ST z80 e )

XCH AR5

RLC A

XCH AR5

DINZ R4, ShiftOut //moved 24BIT?
SETB  ADSK

NOP

CLR  ADSK

RET

END

AVIA SEMICONDUCTOR 7
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Reference Driver (C)

1/
sbit  ADDO = P1°5,

sbit ADSK = P00,

unsigned long ReadCount (void) {
unsigned long Count,
unsigned char i
ADDO=1
ADSK=0
Count=0,
while (ADDO) ,

AVIA SEMICONDUCTOR 8
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Package Dimensions
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