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ABSTRACT

This College Notification and PR Mobile Application System will be a
channel for Public Relations in the college. It would be convenient and accessible to
students. The alerts are notified via application on Android smartphone. Application

communicates with Beacons that are installed at various locations in college. Beacons



If

use Eddystone protocol to transmit signals. When smartphone receives signals from
Beacons, Application will determine location of users by comparing values obtained
from Beacons with location information of Beacons in database. When determining
location of the users, Application will notify information that correspond to the user's

location.
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2.2.2.3 Insvmea Altbeacon
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Relational database

TABLE (RELATION)

Columa (Attribute) Codumn (Attribute) Column (Attribute)
Row (Record or tuple)

Row (Record or tuple)

U 2.7 TassadevasgudesauuuideduiusTuguuuumsns
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sQL LLUU'lmJﬁm'aﬂam"i'TummmLuum"lLﬁaLLr’f‘t‘Jtyww'luL‘%"aqﬂ'szaw‘ﬁmw'lﬁﬂm'lmmﬁaqq
B4ty frenisldinaluladival q 8819 In-memory Wunthe wasmsmvuAmNAYEISELY
dlusydunlndiAseiy NosQL Tngdavinaruuuunisvingsnssuld wazdanumumnily

. ‘d s L3 a - J - ! L
LAV LNDIDITUAIINMDINTTVBIANIUUNITNU FTUUTUIEAUATN ] s

2.4.5 §1uvaya Firebase

§ Ty Firebase lugrudayaguiuu NoSQL cloud database veusem
Google Mfudeyalugunuures JSON aunsadsdeyalduuuiSuall (Real-Time) fins
douredaluldtugunsalfivhinmsideudetugiudeyameluderiunit seasumsviny
wuueenla (Offine) Wefimsvianlutaseenlatasfutoyalilu Local uavidlavoula

-

(Online) axiins8addayalagdnluid Tszuusnwimnuvasnds viligldeuaiunse
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A L . u’j 1 =l t 3 v v ot 3 Lo
EDNLUUN E}U“L?Jﬂ’]3L'U"Iﬂﬁ‘UE]iJuﬁﬂQLtUUE]’]ULLﬂSL‘U BUY ?Juuﬂlﬂf‘] THATIUABDINTG MIUUFIUVDYA

Firebase 3awmngdmiunaundinduiuuisealyy

2.5 JSON

JSON (JavaScript Object Notation) [16] 1l ulndanast1amide Adzuuuy
fugniidumsnunyuduayaoufianes aunsoswdeyaguuuuilldlnglidold
Wsunsula 9 lunsgu Tneguiuuves JSON exlizuuuulassaiadug Key uar Value
vieiluuuueniisd aillvidanaguuuuilanad iy Wdana xml

NINSFIUFULUUYY JSON Ao RFC 4627 fiumanavaslngdilu json Tnsidy
e emnednnilauasAugaiitinnida neluSouiand Object) wildeyafiFonis
wiues (Member) 3n15i¥gufio {“name” : “value”} wazmnuiuesiinnnii 1 4 i
ﬁ"uﬁqmﬂ%‘amu’lﬂqamﬂﬁaﬁ{“name" P fualue™, “name” :Hvaluel, ..}

Usulanes JSON Usenausie

o & o/ ]

1) Number fiatayaniiusaauvingu

. & W v W v o )
2) String Aiaveyausvianmanys lHiaTamuiesgysynie
\udhasvon

2, < =

= ¥ AJ ! L)
3) Boolean AodayailiiuArruadady gn vise fin

Y
o w < [ ¢ <
4) Array fateyailuyadoyas dydnvahuduvasuiy

muanuarldiaTemneganmamuisazatlueiise wWu [vart, var2]

. - v < [ )
5) Object Ayadayaiiilug Key uas Value Ly String
Vo) s L3 =l £ dl ot ] 1 U Vo a £ a
Wdydnwahaduinnuagldinommneganiaduiiudusiase uaslddydnuaininag
\Hushudaszwing Key uay Value 1wy {keyl:valuel, key2:value2)

6) Null AnANINg

JSON iulaseadredoyavdandefiaansavhaudaufunvianianiud
(JavaScript) laagnafiusz@vsnm amwarnansudiduntwdmsumsiusunsuuuiuius
was PwbidnWauansalusunsudanstoyavuninivledliegwasainuayd
Ustivsnm Tng JSON ililassadudmiunsdmifuioyauarldlunisuandsudeyariiu
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wTpUeuesiinld 8nvia JSON aunsauvadlmiulassadeesniuvl XML (Extension
Markup Language) laagsaznansanis uanadaguit 2.8 Yaguuilmwildlunsdeu

WsunsuvanuilndiGaldanu JSON Tasanunsoatiauazutassuiuuluanly

JSON
XML S
<Node> "id":10002,
<id>10002</1d>
<Name>john</Hame> “name":"john"
</Node> 1
<Node> {
€1d>10003</id> "id":10003,
<Name>Scott</lame> "name”:"Scott™
</Node> ts
<Node> {
<1d>10004</1d> L0046
<Name>Mohan</Name> ‘name”':"Mohan
</Node> b
<Node> S
<id>10001</1d> | M0
<Name>Deepak </Name> pme s Deepalk
</Node> 1 ]

JUf 2.8 MsuasgUuuutoyasewing XML uag JSON [17]

2.6 N1¥191

11919121 (JAVA Programming Language) [18] Lﬁu,ﬂ’m’mauﬁﬁma‘fﬂ?uﬁ

@

vilanildlassainnmwigniannedessnnain C uag C++ Insinududnumsding

(1

'
=

(Object Oriented Programming) gneanuuuliinisienlesiunelududeudiasiian
Wi asvild i elduoundinduidsundnening (Compile) iBans ufsaudr1a13150
ULl sassunnumanvesu (Platform) fisesuniuan Taslufimnusniugos
naulndlvl inssdeyaiineulndudrasgnifuluguvesyardilud (Bytecode) Ald3uuy
Java virtual machine (JVM) muaaniinenssuvenadosiisuiungaal.d 2016 nMw1a1m
gninldnugann laslanzauiuieundindu (Web Application)

@

mMs@gulysunsuiivssneusmenguuosing (Objects) udaringazdadungu

q

lugUresnana (Class) Fausdazaaraniaiinuantd n1suntles (Encapsulation) @ fe

= &

nIvunguuasdeyaiienisundesuasidennovauas n1sdunen (Inheritance) 3 fie
n1seeulinluld vielgudunmaunuveaii wazn1sWeagu (Polymorphism) sl

2 wannsAeleliasinands (Overloading) i alusunsuAerfuudsionisiauysaneiy
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a Vi P ar & 1Y) A a a . &
warleioslsfs (Overiding) Hauaziulsmilouduy WWBLTEUNGANT TN (Behavior) Tuu
v Tnefiodh Class Fesiunuuresing
Tafiveanw fie M dunwfaduayumadoulsunsuideing

wuvanysel Famngdmivimunszuuidanududou nswannlusunsuuuuing
| v Yo a4 o ol & v
whbitsausnlddmiedons q AfleglussuuvnuiuinldlunisesnuuuTusunsuld
viliilalededu [19] menenilanuadendeiuniw C uay G+ ueghaunn fafu
Jldimdouduniwilnidu q Adeswnsudnulennsaliuvionun Snvedafaniuein
wisAMududausing 4 u0en1w C uay C++ anlu Tasldudnmsveeniswaunlusunsy
(v P - o a > 1 = o
Luvinguiwnuiundy Wsunsuilswtulasldnwisinaviianuanusaviaulaly
a ua < | as v re & v o v a wa a a
swUUUuansiuandnaiuld bisududeshauldiansssuuuiinsmidoulusunsy
1 3 d = 2/ =i o v o s 1 ﬂy
winly wasidislusunsuiinisgnanadlvanluld anwamaeziidermundediinutesnety
A L4 a I‘S 1 ﬂ‘ ¥ o Yl L
welalinssulusunsainiu 4 Wrsanudemeuuaioswesdlils vihlvisiarudaendean

a1 Y =
LLﬁﬂLﬂaimﬂBﬂ?UImU'iﬁﬂUﬂUQ

2.7 WBUATDUAFAALD

LaunsaLAaRAle (Android Studio) [20] Aeymiedaaiiowaiu IDE (ntegrated
Development Environment) finn9u3sv Goosle a3 19t uuniifonswanueundinduuy
seuuliAnisueunsess Inednguseasdvas Android Studio Apfan1siamiaIasile
IDE ﬁ'mm'ﬁnﬁ’mmLLaiJ'wEiLﬂ'ﬁ’uuuizuuuﬁﬂ’ﬁmmumaam‘lﬁ’ﬁﬂszﬁwﬁmwunnﬁu
WaRun15e9ALIY GUI (Graphic User Interface) 71 ¥ 78lWa1u15auanifi 06 19u04
weundinduluesiiunnsatuULam nuusdzJuld amnsouanmaurtegaldviui
Tnglifeshmasuueundiaduuusyuudias sutedaudluysulgsludesesnuiiies
svuusiaesiidneedymiuegluilogiiu uounsesdagilearldnwornuas XML Tuns
sonuuuweUnalty lullagiuueunsesdagAloaruisavihauldvussuuujuinig
Windows MacOS ua Linux dmiunisifsuueundinfuuuteunsesdagiled 2 Junou
Ao N1sAARs Java SDK (Java Software Development Kit) Aain3 aailafi ldluntswamn
woundiadu daiflausnieng q Aldlunsianndsiausaniunieann Usenaudae

| = . = ) VY a
2 dufe JOK (Java Development Kit) fiilumeslniaesuasiuideianainuoiniuwinnn
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waz JRE (Java Runtime Environment) iufisausialausidnng q dwsumssulusunsudl

WAILUIAILAII

2.8 szuuUuAnIsuaUnsaER

ssuuUiRnisuounsesd Aessuuufiinisuvude gnimuniulasuin
i (Google LLO) uT¥ngnvasui¥ndanndn (Alphabet Inc) [21] 1] 0990t Hu
ssuuUfuinisuvuidn falafumnuieuduegnege Inefiduudimsnarauinnitfosay
80 vosssuuUfiRnsunanivin [22] Wesnndianngunsalensauassedu annsath
svuuUjuRnisueunsesdluimundusenduasld vlitigunsalildsyuuufoinag
ueuAsBERiisIAILINN TrrimatnvaevisyiuLagsIAn squﬁammmﬁmuuuqﬂnmﬁ

HUuAwinRe warAmazPeaLnnRIeTIle bviguslnafidudenlumsidentdanu

& a o
2.8.1 WUV UNALATY

woUndintuupunseefasallsulalnen1w Kotlin Java uay C++ lagaeil
YR IBe NS UBUNTOER (Android SDK) sxUsvananayad i ldideuly dayalu
uwoUndindunazninensinddu q Adsng q udukeunsesdunninalugusuulndana
apk lunilslndana apk WITITILBYAAN maau,auﬂiaaﬁuaﬂwatﬂﬁu'ﬁlﬂuqﬂﬂifﬁﬁﬁ

ssuuUfiinisueunsesn

2.8.2 2995%INVaIkaANIN

aaa = o y Al Lrd b 2/
uoniifiveweunsassounaiatu Wudsigldnuarldnuvumisegunsal

a wa ¢ aad  aa da l a aad '
Tuszuvufudnnsueunsesd lnsueaiidfesdidanisends 209s8inveueniif Ineaztsuen

i o
ana o

= o o l‘j s A 1 v ¥
A0ULVBIUDANIAUY ) [23] UAMUTUNDULANINNGUN 2.9 19U Qnad iy (onCreate)

gnisuAu (onStart) A1devieu (onResume) #nn19¥11a1u (onPause) gnugald (onStop)

o

gn¥iany (onDestroy) tTus

Y
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onCreate()

v

onStart() L B onRestart(}

‘ 4

User navigates

to the activity onResume()
App process T
“si.,i‘Au‘;Ts_LLiJ, y

Another activity comes

into the foreground
v User returns

$ to the activity
Apps with higher priority AN
need memory onPause()
|
The activity is
no longer visible ;

User navigates

* to the activity

onStop() )

[

The activity is finishing or
being destroyed by the system

v

onDestroy()

PO

JUN 2.9 29238 nveaueniiin

2.8.2.1 onCreate

onCreate agvnuduiudiunsnvesenidf aviduduiilivinnisis usasn
usniu wu maBendnseuszauiudly msiSensfasey View Wudy
2.8.2.2 onStart

onStart 9¥Y1N9UTUFRDIIN onCreate VBILDATIIA
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2.8.2.3 onResume

onResume ¥V9UTUADIIN onStart vesueARi3f sxifiuduiily i3 uade
d2u1Ad Ul (Animation) luueail 3f fanefvaUnsalateuen 1y naes Asa
WIFI/Bluetooth 1Hlugiu
2.8.2.4 onPause

[ ; d e al ] 4’ L7 o 1 1 ]
onPause 3¥iuTuiloneafidiluagluiiuvds (gnuaveunsdu uslign
o I'-" L") Q s 1 s 1 4‘
uatavianuausemely) dnagvinistuiinansuysludiud
2.8.2.5 onStop

=

o & Ny
onStop wyiNNuTULLaLeATIRULMIe LY
2.8.2.6 onDestroy

12 U
aal o o

° ﬂlf, d - YV s < a a
onDestoy zviuiuliiowenidituviiudsa tnedlidmsoweundindu

a !ll =S - s o o EJ o 1 o
s videgnuoundiatuhmsiaeiiieyssndamiasaash

2.8.3 dausauszaunudly

| ' W v a Y] '3 1 P 7] 1)

duseUssaunuglfvoseundinduweunsesfivsidudungldouduamnse
winnazldauld Tnsluunanwesy Lounsausazilfnagnvesdiusaysraiugldanulile
WWonldndwumiiaudy 1wy ndasuansderu naaslddaru Juna 1udy

2.9 Mbed OS

Mbed OS L usruuyfURin1sdmiumizedsvananansena ARM Cortex-M
Tngazsoaiunnsgumsiteanstimenlasuminiionynd [24] Wy LTE Bluetooth Smart
Zigbee 10 ud'y Mbed 0S 1 ussuuUfUuAn1sifualnal RTOS (Real-Time Operating
System) AmunrdmsuIIuR1Y 10T (Internet of Things) Mbed OS ¥M41UAINTBAIAUA
U9 CMSIS-RTOS API (API for Real-Time operating systems) a1y Keil CMSIS-RTOS
RTX Library t@uitugmilunsadne éi3usildan Mbed 05 [25] gl faziSuiuiingg
Weulusunsudieniw C++ Wld main.cpp uarassldmdeing q Mineatunslday
g19auidn1eluveslulasaoulnsaians 1y GPIO USART ADC DAC 12C SPI 18 ugiu
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umsiBenlusunsudrutl Aanunsald APl Bai3und mbed Drivers 1AlyiiGenld agluguves
AA"A LU Digitalin DigitalOut Serial Analogin Way AnalogOut 1usy wiad 1S uidew
Wsunsufidudounnniu forednisadramiadonldlavsn? Tnslaseadrensvieuees
TUsunsunIw C/C++ vzdpsiionafosnisilafdu Saiide main0) lunsdifild Mbed OS
flaiduiiasgnienuasyhendading 4 nelulnedeilizands Main Thread 19aunsnadag
uderdu q 193n Tnun1sadne Thread wavAmuANIsIIuYeudazutoslugUves
Haridu Ardasing ﬁL%auag'luﬁaﬁ‘i’wé'ﬂﬁu YUY Single-Thread agalsAmunis
linulilasreulnsamesuasWauweunaindu Ivane q nsdfisududeddnsvimunuy
wanguwioniu (Multi-Tasking) §nn1ssae RTOS MaNN15YINaMMUUL Multi-Tasking fiflo
nsuusllsunsunisueundintuseniiiunudesnats 4 1u fawisaudsadunatiu
vhawlssafuinihaldwientu 5Eenmudesmeaiiin Threads wie Tasks Tnesily
n1sidenld RTOS szuudldaosusvinnudn muguuuumsdadiunisyitny
nugeyveslusunsy lon Cooperative (Non-Preemptive) Uag Preemptive szuufivineu
LUy Cooperative 1¥Ana55%2a1lunMsiuliyanugesmuddu uasyniudos
whswenfutinawes CPU Tuduludisuinly warlifinsunsnnansduannaugos
B (Task Preemption) usgduszuy Preemptive uduiid1deynda (@6 Priority genn)

WANUITOVOUNTANANFULS

2.10 AUNLNDY

ftnined (Debuggen WuinTasiioNldlun1snsindeumdeiianannlulusunsy
(Bug) lu‘umsﬁIUiLLnsuﬁwé’ﬁuagﬂﬁ [26] UnAuaisavldfumdsfianainmanssny (Logic
Error) 11nn3nsAumIted anaianislaennsal (Syntax Error) insiedafinanainnig
hivnsaisggnasvaeulneroulmassoguds Avninefannsnldlunisuedinesarves

Y | Yo g w v a o v oa v
suusynimeglulusunsulévilisannsomdeRanaianuvissadulusunsuld

2.11 ST-LINK/V2

ST-LINKV2 WHugunsaliildlunssuTnanlusunsy (Programmer) kazmsitn
TUsunsu (Debuggen dmsululaspoulnsaiassnsena STM8 uar STM32 Tnsntely
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lilasnaulnsataesnszna STM32 ilduhoussanananszga ARM Cortex-M3 Saannsn
thinldnuiulalaseeulnsainesiifmeyssinananszga ARM Cortex-M ¢

gunsal ST-LINK/V2 uansdisguit 2.10 seadunisldarudumedina (nterface)
SWIM (Single Wire Interface Module) uay SWD (Serial Wire Debugging) 3 e JTAG 4
\WJudiSuanasa UART (Universal Asynchronous Receiver Transmitter) m‘sw"'amia
gunsal ST-LINK/V2 Tagldamurihuvnadumesia Swo suaziiniseeans fuyriann 4 97
9 3V3 SWDIO SWCLK uaz GND fasnsnait 2.1

5UM 2.10 ST-LINK/V2 In-Circuit Debugger/Programmer [27]

M15°99 2.1 Msleunevesgunsal ST-LINK/AV2 Aaedumasina SWD veq

gunsalvanena
ST-LINK/VZ pin Target Connection
3V3 VDD
SWCLK SWCLK
SWDIO SWDIO

GND GND
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N152NUUULATNNTININUT Yy Tinus

J 1 v =3 -l ° =
uniazyauumsnwunalulad Beacon uazinenmalulad Beacon 1
v | W ¢ a w ¢ - v oo v
Ussgndldsauiuneunsessuoundinduuuauiivivy ieldlunisussmduiusdoya
1 L3 v = d’ 1 = J = v

113815 lagauninlnudasdinsndeusedumesilniieffeyangudoyauasuaniua
Fawalulad Beacon sgtrelinsudusieudoyarnarniu aeandeaiuudinmuisives

¢ <l w v v a o oa & o ¢ a v dpw
oeinsfgldanutlng TnsueundinduiiBewluavsesiuneunsesiuaundinduildeaniuy

¢ - wa & ) - . o
aunimiuszuudiRnisusunsesd 4.3 Tulu madenldgudeyaviia Firebase iflasan
\Wun1sdedioyauuy Realtime uavdrosemsihwndeulusunsy gunsel Beacon tuay
viusaiululasaeulvsaiees nRF51822 Tnaideulusunsulyidsdnyanm Bluetooth #e
nslvAea Eddystone ufionlaeyunsunisvinuvesssuudssnduiustoyatnianssy

- a a ke L3 a al
waUnalTUUUsTUUURURN1SUOURTRUALARIIFUT 3.1

A 4

Microcontroller fe=s  Bluetooth Application = Database

| & o (T Py
UM 3.1 vAenlaesunsumevinnuvesszuuysynduiudveya

ynmsiuLeUndlntuuusTUUUURMsuaunsosn

3.1 N1398NLUY
3.1.1 msyeanuuuluga Beacon

n1seanuuURsTuga Beacon uaneieguil 3.2 Tngauidenldluga nRF51822
Wudnwuseian System on Chip (SoC) AldwireUszuaana ARM Cortex MO 32 bit 794
U3¥W Nordic Semiconductor a1ansnsessulnsivmea Bluetooth Low Energy ﬁag’luﬁhu
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2.4 GHz mzdwmumsiaungUnsaliilénisdeanstoyariu Bluetooth fldwareush
lavn1seonuuuluga Beacon 3xlduumined CR2032 1 uunasndvaruves
lulasAoulvsalans nRF51822 wavld ST-LINK/V2 In-Circuit Debugger/Programmer
duiusuvanlusunsunarAdnlusunsuvaddulasneulnsaiaes nRF51822 lnsats PCB
(Printed Circuit Board) %LLamﬁqgﬂﬁ' 3.3 warn159198UnI0lauuI99sluga Beacon

WARIAITUTN 3.4

Module's Left Connector SWD Interface Connector
SWD
RST | 5 SWCLK
SWIM 3 1 SWDIO
[ (e 33V
= 7 8 — ——
GND GND GND

Module's Right Connector

U7 3.2 213sluga nRF51822
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O

00
Q0

QO

00

Q0O

Oe—)

QO O00O0O

Q0
00 coocono

000000000
000000000
000000 00 4
000000Q00

(n) @18 PCB @unti () a7e PCB Aumaa

3U# 3.3 a1e PCB wasluga Beacon

hY]

(n) NMeawgUnsaiasunaRInmi - (1) MsrgunsaiasuuNeTILMds

UM 3.4 me1egunsalasuwinsluga Beacon

3.1.2 nseantuulUuswnsu
3.1.2.1 mseenwuulusunsulyeundiaduyinnisusaiiou

msesnuuulusunsuliveundinduaninsansaadugunsal Beacon tnenis
usuwdindunsusnazdevihnisvesyainnisitriaiunaasiiss uavvedanisle
1 Bluetooth iniUauaundiatu ueundiaduszusaiouirdesnisidrdshumiuasiing

wieliueundinduainsnnsandugunsal Beacon Wlonatu “OK” woundinduazuans
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v/ o 1 :i' 5 - i 4 1
lnezfionvesyganiaidrfuhumisiduasinerdonvelianislénu Bluetooth ilonaty
- » a 9] v = o P d Y ¢ °

ALLOW” aunsvilnuazilialdaunsidnisiumisiinauay Bluetooth aunsminuazyinnns
1 Adv L3 - 5 [ Y 1 LY Aﬂl
AU Beacon laglufiilgunsnl Beacon avfnmveguliineensnie q meluanitu ile

« - L o U 4‘
ausNIANUATIINY Beacon WounALATUILLAAT Instance ID 1849 Beacon Ainsaanyly
[ L3 4 2/ = 1 1
\Wisuivteyavesgunsal Beacon fignifiveglugiudeyauasiudouliivuing instance 1D
Uy 9 aseiuaednsle ntuteundinduasuansnisudaouuunaunsudafiouresauniv
o Voo al du o o ¢ d a o | & o
WhuFuaunsudadioussuansseaziBuanduiius fussdnsil Beacon Andaay Favnasad
-y s o v o o o o 1 Aﬁ I‘j d
uoUnalAtuyinIsuinmay Laundinduazyiin1sandnaniugInAeny Beacon fifnsad
0eAnsuY q Wi mindliidilnduinsuesdnsidn uasueundiadunsiany Beacon M
on waundintuazandianuzliuasliudasiouh uivinesdnstu 9 Insdwanianssu
Tl wazgldomududnlnduiinuesdnsiudness Leundladuasudasiouln
o Yoo ¢ a a o X v a  w
WieanauaumsuILiow aunivinuazilaueundinduiumn msidueundindu
' v o = = - ] oy oMy o v g a as v
Wuununiskaniioud 2 nsal nsdusamndldeudalilindedld weundinduasidng
v a4 wewu u - & ) | AR - a v A v gw
mihaswaitldau waznanstonuiow “Login First nstnaemnglyuateitily
v = a L d 1 v a n'j 3 a‘
duiaudweuniiaduazidgmiuansiansaniouaresesdnsdu o ngunsal Beacon
= 5 ' 5 & v - () a at [ J (3 d L7 /|
AARNBY UALNNATILYMDUNALATY WaUnAIndUITYIINseuanIunITlawaltlinou
& val d vey v a  a d a4 voaw. v vy
vnass mnldinsadeaidrldudweundinduasifivaniusnnsasdodnldiiasadldidnly

v ﬂlj IJ v - Q) 1 a i 1 4 [N 2 d 15 | 1 ot
wan nafiweUnddulniszanunsaldildanuldagliiumihacdeadhldsn wininds

1 a wvaew a  w v v W v o v | v gy, s
Liweasaidiliouesundntusstdwihasdedldfieliasdodldiou Tnelnatuin

° a a v L L AJ
nsvihnuveweunalniulianinsnniadiugunsnl Beacon uanadagud 3.5
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3.1.2.2 mseanuuuldsunsuliileundindulivinnisnsiadugunsal

Beacon

N15m5793UgUNTa] Beacon axviuielvigunsalaunsninuiunsiuingldiuey

<

4

< o o ' o v o ] ¢ ¢ @
nynle o erhdeyamumisiuldnussuunisuduiteussly TnegunsalausmivuazSue

v i t P ) o
VOYANN %ﬂﬂqﬂﬂifﬁ Beacon ¥4 Namespace ID Instance ID RSS Wazau § 31nUUIL
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for ULP wireless applications. It incorporates Nordic's latest
best-in-class performance radio transceiver, an ARM Cortex
MO CPU and 256kB flash + 16kB RAM memory. The nRF51822
supports Bluetooth® low energy and 2.4 GHz protocol stacks.

Processor Power

16 MHz 32-bit supply
ARM Cortex-MO CPU

Radio Oscillators
Multi-protocol 2,4GHz

Lower power and higher performance

The nRF51822 uses the 32-bit ARM Cortex MO MCU, together
with extensive flash availability, 256kB in total, with 128kB
available for application development. Code density and execution
speed are considerably greater than for 8/16-bit platforms. The
Programmable Peripheral Interconnect (PP} system provides

a 16-channel bus for direct and autonomous system peripheral
communication without CPU intervention. This brings predictable
latency times for peripheral to peripheral interaction and power
saving benefits associated with leaving the CPU idle. The device
has 2 global power modes ON/OFF, but all system blocks and
peripherals have individual power management control which
allows for an automatic switching RUN/IDLE for system blocks
based only on those required/not required to achieve particular
tasks.

AHB Lite bus

The new radio forms the basis of the nRF51822's performance.
The radio supports Bluetooth Low Energy and is on air compatible
with the nRF24L-series products from Nordic Semiconductor.
Output power is now scalable from a maximum of +4dBm daown
to -20dBm in 4dB steps. Sensitivity is increased at every level
and offers sensitivity ranges (dependent on data rate) from -96 to
-85dBm, with -92.5dBm for Bluetooth low energy.

KEY FEATURES

e Multi-protecol 2.4GHz radio

*  32-bit ARM Cortex MO processor

e 256kB flash/16kB RAM

* Software stacks available as downloads

¢ Pin compatible with other nRF51xxx series devices

* Application development independent from protocal stack
*  Fully on-air compatible with nRF24L-series

* Programmable output power from +4dBm to -20dBm
e RSSI

¢ RAM mapped FIFOs using EasyDMA

* Dynamic on air payload length up to 256 Bytes

» Flexible and configurable 31 pin GPIO

* Programmable Peripheral Interface - PP|

*  Simple ON/OFF glebal power modes

* Full set of digital interfaces including: SPI/2-wire/UART
e 10-bit ADC

e 128-hit AES ECB/CCM/AAR co-processor

e Quadrature demodulator

* Low cost external crystal 16MHz + 40ppm

* Low power 16MHz crystal and RC oscillators

» Ultra low-power 32kHz crystal and RC oscillators

»  Wide supply voltage range (1.8Vto 3.6 V)

* On-chip DC/DC buck converter

* Individuzl power management for all peripherals

* Package options: 48-pin 6x6 QFN

APPLICATIONS

* Bluetooth Smart applications

* Mobile phone accessories

* Computer peripherals

* CE remote controls for TV, STB and media systems
¢  Proximity and security alert tags

* Sports- and fitness sensors

¢ Healthcare and lifestyle sensors

e Game controllers for computers

* Toys and Electronic games

* Domestic/Industrial control and data-acquisition
*  Smart RF tags for tracking and social interaction
e Audience response system

* Intelligent domestic appliances



Easy, fast and safe code development

The nRF51827 offers developers a clean separation between
application code development and embedded protocol stacks.
This means compile, link and run-time dependencies with the
embedded stack and associated de-bugging challenges are
removed. The Bluetooth low energy stack is a pre-compiled binary
available from Nordic Semiconductor, leaving application code
lo be compiled stand-alone. The embedded stack interface uses
an asynchronous and event-driven model removing the need for
RTOS frameworks. Developers can concentrate with confidence
on what they do best - developing applications.

Maximum re-use and easy migration

The devices in the nRF51 series are pin compatible enabling
migration between technologies such as Bluetooth low energy
and ANT with no layout changes. The common HW architecture
ensures that one codebase can be re-used effortlessly between
nRF51 series devices. Variants in the nRF51 series enable simple
choices tailoring device selection to desired wireless protocol and
feature requirements with little or no changes.

§110 protocol stack

The nRF51822 is complemented by
the S110 Software stack. The S110
is a complete Bluetooth low energy
stack supporting the peripheral

and broadcaster GAP roles. It offers
GATT/GAP and L2CAP APIs to the
application. The S110 protocol stack
can be downloaded along with adopted
Bluetooth low energy profiles from
Nordic Semiconduclor,

Application code

Bluetooth Gazell
Low Energy Protocol
Protocol Stack

Stack

SoC

Development tools

Nordic Semiconductor provides a complete range of hardwara
and software development tools for the nRF51 series devices. For
more information contact us.

RELATED PRODUCTS

nRF6700 nRFgo Starter Kit
nRF51822-DK nRF51822 Develop Kit
nRF51422 ANT multi-protocol SaC
WORLD WIDE
OFFICE LOCATIONS ...
Headquarters: o

Trondheim, Norway
Tel: +47 72 89 89 00

For more information
Visit www.nordicsemi.com for the cormplele prod-
uct specification about this and any other wireless
ULP products.

About Nordic Semiconductor

Nordic Semiconductor is a fabless semiconductor
company specializing in ULP short-range wireless
communication, Nordic is a public company listed
on the Norwegian stock exchange.

§ TRONDHEIM,

SPECIFICATIONS

Frequency band
On-air data rate
Maodulation
Output power

Sensitivity

Radio current
consumption LDO
at 1.8v

Radio current
consumption
DC-DC at 3V

Microcontroller
Program Memaory
RAM

Oscillators

System current
consumption

Hardware Security

GPIO

Digital I/0
Peripherals
PRI

Voltage regulator

Timers/counters

Package options

2.4GHz ISM [ 2.40000 - 2.4835GHz]

250 kbps, 7 Mbps or 2 Mbps

GFSK

Programmable: +4 to -20dBm in 4dB steps

-92.50Bm Bluetooth low energy
-96dBm at 250kb
-90dBm at 1Mbs
-85dBm at 2Mbs

16mA - TX at +4dBM output power
10.5mA - TX at 0dBm output power
13mA - RX at 1Mbs

10.5mA - TX at +4dBm output power
8.1mA - TX at 0dBm output power
7.5mA - RX at TMbs

32-bit ARM Cortex MO
256kB Flash
16kB

16MHz crystal oscillator
16MHz RC oscillator

32kHz crystal oscillator

32kHz RC oscillator (+250 ppml

420nA - No RAM retention
530nA - 8k RAM retention
2pA - All peripherals in IDLE mode

128-bit AES ECB/CCM/AAR co-processor
31 configurable

X2 Hardware SP| master
Z2X 2-wire master

UART

Quadrature demodulator
10-bit ADC

RNG

Temperature sensor
RTC

16-channel

LDO (1.8 to 3.6V),
LDO bypass [1.75to 1.95V]
Buck DC/DC (2.1 ta 3.6V)

2 x 16 bit, 1 x 24bit, 2 x 24bit, RTC

RoHS compliant 48-pin 6xé QFN
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