nselntiniGausansys
SMART SCHOOL BAG

ag
aF X =
UEHIINUNTAN  FUlTN
UNETINRYIN BT
o P
WBTHHND |HBUNDIHY

ﬂ‘%mpﬁﬂuéﬁlﬂuéawﬁwmm'sﬂm:nmumé’ngmﬁ?tgtyﬁmnﬁumamﬁ'mﬁﬁn
mMadvnInTIInTANLIAY
A IAANTINAGNS
aanumaluladnssesunanminumisannses
‘ Umsnwn 2560



nszduniSeudansSyy
SMART SCHOOL BAG

Tag
wEINUNIaLl guisas 57010008
UEIINa8al 99uan 57010067
e oA Lnounasge 57010307
8197158 UTnW

N, UUAYEY LYo

o‘d' =2 1
273158nUsnwsau

AT. 40T WINRUIIA

t 3

U’%zgfg'lﬁwuéﬁlﬂushuwﬁwaam'sﬁnmmwé’nqmﬂ%&yagﬁmmsmmamﬁmﬁm
aadyiInssuinsauuiay
AMZIAINTIUAIERNS
aandumalulagwszaaundndaunmsainn sz

: . Un1sAnw 2560
HIUMNMSATITUEUUAD

TUNTSATINTYITUUE”

3
b 8191589US e 3 3 ﬁm;ﬂ%u;‘:
- rﬁi;m
15y €/ (7Y

—~d - .

P Fransaulnseunnn
! KfV’IITL l Telecommunications Engineering "iﬂ'mﬁu*\'.’:‘m:m‘mu
e e

KMIT‘J 1'91 ecommﬁnications Engineering



o

YsayadwusUnis@nwn 2560

MAIMIAINTININIANLIAY

AuzdrmnTTumans anuwelulagnszasmndniqummsatansy
Fos  nsmihindeudinies

SMART SCHOOL BAG

HInYY

1L uwannunianl  guises 57010008
uaIfaend  9um 57010067
weddns \ABUNDIAY 57010307

CRIEN

;4/ 2719159703

(A, UUATY  UWSNTDE)

N

(P9, @OTNT WIVNWA)

a1a15dnUSnw (321)



AnAnssuUsena

msfdfiulassay “asudhidneudaaies” agliaansaduiagaldlann
lé3unrmeyaeiageitsinennsdiivinu fie wa. wuddy uudesuarenansdd
Vnwndan Ao as.anms wivined Aldsuuzihmdsaeunazuuimanisudlaiymaaen
szozailumsdarilasinud suedvayuaniuil intestionasaunsalmefidududes

1luszminanisdavilaseany

gevounszamilunuidlosarauniBaliunininisnluegeda
gaunuviueIsdYsERInAdr Mg sulnsAnmay angdninsieans an1dumalu-
Ty@nszaaundinguvinisainnsedayny Aldeusudideulazussdvsuszamin

2/ | ¥ o
AU ILAANEEIAYI

vovsuanEiiduiuademniuinesdismie lidddaunddavinauen

kY

o/

) o @ ' b 4 = = s a o é’ﬁl Q i
ﬁ]uﬂi%qﬂﬁiﬂ‘iﬁﬂ’muﬂﬂLﬁﬁ]ﬁﬁ'}l\ﬂﬂlﬂﬂ?ﬂﬂ mmmaumﬂmﬂmiwﬂﬂimmu RYINUBDUBDULLA

9 U

Pa1 11391 A3 819198 Wieu UndAnwuagdlinsyaamnyiou

YEINUNSAY quises
YA AY I uan
Wedednd LINRRGH

s o

k-
HRAAN
U



nseitdanSey
SMART SCHOOL BAG

Tog  wwamnuninld guises 57010008
weaiedl  gua 57010067
wetedvs Wounesy 57010307

¢ & Loer
219159NUINWT  WANUATY  Liuaee

¢ = ] [
21SINUINENTI ATEDINT  WIWLIA

UNANED

TnssnuihinawensesnuuunssdinGeudaierlngldbilasneulnsaans
#5111 ARDUINO NANO 11Uszgnabilunisyiisuiaufuiuieulgeinsiadunseng
(FORCE-SENSITIVE RESISTOR) sitelélumsasisaevdnuas nsasinenssd weniniGeou
wazfwinusiuiulnaniead (LOAD CELL) dieldlunisasaaeuihmdnnssdhiiinGeu
arwy lumsdminsedhdnBoudaasesduesd 2 dauwin fe duusmdudiuvestindn
yaansgill Li”Juﬂ'1isxuﬁmﬂfﬂmaﬂﬂizLﬂﬂﬁmmxﬁuﬁuﬁﬂL‘%auLLdasﬂuﬁﬁﬁmﬁﬂﬁamqﬁu
sonl Tneandeiuouurvenmdnsud i zanduglénsthiiminlihi 10% veq
dmitnvesdld sufinisaiaaeudnusimsazmenseilwosinGey Wedesiulym
Fruganimluszezeifiinnnmsaewanseidhiiads daufides Ao dauvesgunsaliuen
FAR(GPS MODULE) uazgunsaldsdoyal §a1a(SIM900 GSM/GPRS MODULE) snuszgnaly
9 1uffU ARDUINO NANO elannsavendumiavesnsyidhls wagld APP INVENTOR Tu
nsadwenvAiadu SMART SCHOOL BAG diu



Il

ABSTRACT

In this project, we propose the design of smart school bag using
microcontroller. Arduino Nano is applied to work with Force -Sensitive Resistor
(FSR). FSR is used for checking how students carry their school bags and also work
with load cell for checking the weight of school bag. There are two parts, the first
part is the weight of the bag. The weight of the bag is appropriate for each student
who has different weight. Based on the advice of the doctor, the bag that suitable
for the user should weigh no more than 10% of the weight of the user and how to
carry the school bag for user in the way for protecting the long-term health
problems caused by misbehaving. The second part is the GPS module and wireless
data transmission (SIM900 GSM / GPRS MODULE) to appty with ARDUINO NANO for
telling the location of the bag and use APP INVENTOR to create the application. It’s
called “SMART SCHOOL BAG”.
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2.1 WULsR5293UMsINA (Force Sensitive Resistor: FSR)

e Snrnduustnadiusuresifduiirgudnas 0.5 1 dmiuduiiud
Asadunseng wuwefiawisansafuuseilélutag 100 nd - 10 Alanfu Iluye
aosiniusenuianUatevesuigeieuia 0.1 ih Inswuiedasafuusinadides
mJ?iauwaammﬁ'mmu%uaejﬁ’ULL§Qﬂmﬁﬁsiaﬁuﬁﬂ1im’:ﬁmmﬂ@ Farnanusumuae
wanndutuusens wugesmaiaasisuas mgdmiunsasaiuusing danaudd
fio aemlaes 2375 31 aunduleesa 0.75 Sauasduiuguinanasuises
05 i Fagul 2.1, 2.2 wer 2.3 euddu

JUN 2.1 wuwainsduussng (8]

100

i

-
(=

RESISTANCE (k)
B
.

0.1

10 100 1000 10000
FORCE (g)

UM 2.2 ATIMUSUTIBUTE RIS INARAZ AUATUN U [9]



Device Characteristics

Feature Condition Value® liotes
Actuation Force 0.1 Newtons

Force Sensitivity Range 0.1- ll].l.'l2 Newtons

Force Repeatability® (Single part) | = 2%

Force Resolution® continuous

Force Repaatabilitys (Part toPart] | =6%

Non-Actuated Resistance oMW

Size 18.28mm diameter

Thickness Range 0.2-1.25 mm

Stand-Off Resistance =10M ohms Unloaded, unbent
Switch Travel (Typical) | 0.05 mm Depends on design
Hysteresis® +10% R, -R VR,

Device Rise Time <3 microseconds measured w/steel ball
Long Term Drift <5% per logmltime) 35 days test, lkg load
Temp Operating Range (Recommended) -30-+70°C

Number of Actuations (Life time) | 10 Million tested Without failure

E‘Uﬁ 23 AIANTNVRNTUTDIATIAAULTINA [9]

2.2 lalasaaulnsataas (microcontroller, MCU)

lulasreulnsaaes Ao guasalnIuAuIUIAEn F9UT59AINEINTTDT

U
b =% w = & v = 1 a
Adeadefuszuuronimesiaslululasroulnsaaeslasiuediy, niiwarudl uay

lushdafendu Tnelassasrwnluveslulasreulnsaass 4

YU
wosn fuludiuszneundndfyvesssuunsuiunesidnlidaeiu lagvinisussganld



221 mi’mﬂismawaﬂaww‘i%%ﬁg (CPU : Central Processing Unit)

2.2.2 miheAus1 (Memory) a1usauvesnidu 2 @ fie neanudid
PAdmsufiulusunsumdn (Program Memory) iWisuiafiousiinfaivenniasnaufines
Filfe Aetoyalag Agnituliludasligameluudilaifiindes Sndaumilsdaminennud
foya (Data Memory) Wilumilaunsgmunelumsdminvesdfiy uaziduiindeya
Hrasvagihan wimnlifllnides Jegafasmelundrofumnemudiusy (Ram) lu
wasraufmeding 1 uidwmivlilasreulnsaaesasilnl uhonnuddeyensiife
Humbeanusiusy Sefeyaazmelydelaiilvwdss weviduddnsen (EEPROM : Erasable
Electrically Read-Only Memory) %&mmmﬁw%z&aﬁuﬂﬂﬂwLﬁymﬁmu

2.2.3 dwfeseiugunsalaiguanyienasa (Port) 4 2 Snwusde neindunn
(Input Port) waznainadya1umnsenasmeine (Output Port) druiiagldlunsdeude
flugunsalnneuen fodududiddgann Msufuseuimededunn Wiesudin
gaviin1InAaInd Wetiluussanauazdslunosnoniwn Wowaamawu n1shn
ainaveviaenl 1Dudu

2.2 4 fesmaiuresduanieda (BUS) Aewdumsnisuaniudsudyaa
Foyaszwin iy mhenmduasnesa ludnvuzvesaedyy i udusnnegnely
ilulesreulnsaaes lnguiaduladoya (Data Bus) , Jauealasd (Address Bus) uazUd
AuRu (Control Bus)

2.2.5 195N A A YA BUIRNA HussAdsznoviidadyuindnarunis
dosannisinuiistuluslulasreulnsames %z%ua;iﬁ’umiﬁmum%’qmz %N
tyanaufinidinnuias Songnisihnufzausatilditudealililasaeulnsanes
gty Saudilunisussnanaganul e

AULANAII5EWIN Arduino Nano way Arduino Uno R3 lagtefves
Arduino Nano A Tt wdiniungasmanzeaufunisesniuunszdiannnit Arduino Uno

R3 fleU 2.4 waelimsiieuiieunsnnin 2.1



A1519% 2.1 AMLULANATNSEIINS Arduino Nano wag Arduino Uno R3

Arduino Nano Arduino Uno R3
Microcontroller ATmega328 ATmega328P
Digital I/O Pins 22 14
Flash Memory 32 KB (19911939 30 KB) 32 KB (I991ua33 31.5 KB)
SRAM 2 KB 2 KB
EEPROM 1 KB 4 KB
Length 45 mm 68.6 mm
Width 18 mm 53.4 mm
Weight 7g 25 ¢

OoaspsloRrasgsdsy
r o " =

oo T e T

A4 AT EY RN G VDY
ww ey e d®

3?1.]17'; 2.4 Arduino Nano (#18) way Arduino Uno R3 (927) [7]

2.3 Arduino Nano

Up3A Arduino Nano aanuwuuanludlvwmidn tazldduauimg 1 19iUled

lalasnoulnsiaesiues ATmegal68 Wsalues ATmega328 Tuswnsunulusiamaa UART

L3

% USB to UART unT#ld Mini USB iWeudedunaufiumes inainfdnsadunniendnn
14 wosn fmesnewrdondunm 8 wosn vuvesadiifertivun fe ansadiglwlinus 7-
12 Taad Wielivasavhauld @ elnfivn vin) nsdfluvasdnely 5 adegudinanaidnle

waedivn 5 Tad dnvaglaeiiluves Arduino Nano wansaguil 2.5




gﬂ‘ﬁ 2.5 Arduino Nano [7]

2.3.1 519a0end Arduino Nano

A151990 2.2 518aBua89 Arduino Nano

Fledlulnsroulnsiand - ATmegal68 w38 ATmega328

Tusesulin =\

seedunsanauseulai (Fuwsd) |- 7 - 12v

soefunsaeusasulni @ddm |6 - 20v

wesm Digital I/O : 14 wosn @ 6 nasH PWM output)

Wa$m Analog Input - 6 WOSH

nseualnidneldluusasnain - 40mA

nszudluiiaelalunesn 3.3v - 50mA

Fudlusunsunnelu . 16KB %8 32KB fudlusunsy, 5008 14las Boot
loader

Huflusy - 1 %30 2KB

fuFimhoanudians EEPROM) |+ 5128 wie 1KB

auiesaca : 16MHz

PYUIA : 45%18 mm

BES : 5 AU




2.3.2 H9lA59d5199995089 Arduino Nano

LW

Ui 2.6 Halasea$192995984 Arduino Nano [7]

2.3.3 anwaen13liuLn pin 989 Arduine Nano

f519fl 2.3 dAnwaen sl pin U89 Arduino Nano

Pin No. Name Type Description
122 516 DO-D13 /O Digital input/output 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 AO-A7 Input Analog input channel O to 7
21 +5V Output or Input +5V output (from on-board
regulator) or +5V (input from
external power supply)
30 VIN PWR Supply voltage




2.4 Load cell

Tvanwad Ao wuwesdmiunsiainuivin wssnsgyimiena #IeUsuIuYes
Tnanfidesnisiegufl 2.7 nudnlagldansuna (Strain Gauge) sndansluusiniiinig
Wasuwasgunssesivanwad Weduswnnsevhiufilnanwadaeyiliamsuiaifney

Tuusnaiinsasugunss 8o vienadh lisnanusmunuiidaenuianieuld

gﬂﬁ 2.7 Inanlvas [5]

No Load

5U71 2.8 nanwaddlifiusannsgyir (@e) warlnanwadidioduswnssyi (V1) [3]

915U 2.8 lugafiawnsuialdsuusene (Compression) agvilvialasuiiane
ot £ Y q' 2 s = - o @ =3 =4 = ] 2
Fudmnfusazlugeiildsuusedls (tension) sgyildamsuiiagniaeen Jevilirradie
v = = = 2 & L 13 i
dunruvesansuiadsuudadll Famsuifans 4 ffeguulvanwaduuuuvmss
(Straight Bar) azgnenagsieiuludnunzronasinalauuind (Wheatstone Bridge) 619

U 29
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Compression Tension

— Vin & & =
':":" Tension Compression

Uil 29 madieuiiuinsedvanwaduuuuvismssiuiaindlauuing [4]

neuthlnanwad lUldnusde Aeninsaiiegufiduaslifuilnessadne
wszilnanwaduudioTanse Tngldfigiu Amldasearmedoutaslinsmudenis
wemslAseaumdnnisvessi Load Cells dulsigndes vuingau way Jaqlunisigiu

Fuagfivdnwaenslden Fgui 2.10

5URl 2.10 msadeguitiuasifulvancad (5]

2.5 Tuga HX711

Tuga Hx711 Julugaveedgyayiuainivanwaduagdinli Arduino lu

suLuUAdInea 24 O ngldlwides 2.6 - 5.5 Tiad degu 2.11
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U 2.11 Tuga HX711 [12]

2.5.1 aNwEYIw849 IC vl HXT711

1'* 15 |3 DVDD Digital Power

15 =) RATE  Outpur Data Rate Control Input

14 0 XI Crystal VO and External Clock Input
13 £71 X0 Crystal VO

12 2] DOUT  Senial Data Output

Regulator Power ~ VSUP
Regulater Control OQuiput  BASE
Analog Power  AVDD
Regulator Comtrol Input ~ VFB
Analog Ground
Reference Bypass  VBG 11 [] PD_SCK ' Power Down and Serial Clock Input

10 [ INPB - Ch. B Positive Input

9 1 INNB ' Ch. B Negative Input

Ch. A Negative lnput  INNA
Ch. A Positive Input ~ INPA

5
]
00000ang

SUT 2.12 Arwaisanues IC VW HX711 [12]

2.6 aUnInluiiau (Buzzer)

gunsaludafiou fe aunsallwihdsimdndudesdygruideu Andddeu

UuLImIUAY, FRwan, gunsaliu-dedyaranieuriegunsallniily



12

Tngvialy nelugunsaiudafeuszdsznoudeanataeaynsuiuuny
Suaviton Fevmiidunihduiaiarenses (Adnefunielnil), Wednelnninduiadise
2asey sl lnansuiees Wnauuuimdniiveanafuiuduazioudmunain
Slousiuduagifiougnits nlduiaazuensenaindy vhlssun uasuiuduasiiouda
nduinfiidy derseslFnszualriinlualddnads 1l Fes ildnanedunsduaziiiey

rowlosuaziiniludesiu Snunzlaeiinluves Buzzer uansdsgui 2.13

Ul 2.13 gunsniudaiou Buzzen [14)
2.7 gunsnlfudiin

nssuaArifnagldgunsal GPS Module ldsusuiululasneulnsaiaes lne

¥lulasaevlnsaaeslunisaunn GPS Module 1i§uA in 31 GPS Module 714 GY-
NEO6MV2 Ublox NEO-6MV2 fauanslugui 2.14

Ul 2.14 GY- NEOSMV2 Ublox NEO-6MV2 [16]
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AsiEeudavas GPS Module Ublox NEO-6MV2 dululasaeulnsatasd

annsaviladawanslugufl 2.15 uasansei 2.4

i

@roct
WEO- 80001
IR
Jana

0300 2

@ ool

sUft 2.15 maifensieluga GPS GY-NEO6MV2 U lulasreulnsaiaes [16]

Ml 2.4 Mmaieuravesiuga GPS GY-NEOsMV2 fululasaeulnsawaas

ATMega328 GPS GY-NEO6MVZ
3.3V VCC
D10 Rx
D11 Tx
GND GND

2.8 aunsaldetoyaliany (SIM900 GSM/GPRS Module)

SIM900 s Iy@aﬁamﬁ:ﬁw GSM/GPRS Au1n1en 5095UsyuLdaans GSM
mmﬁ 800 MHz, 900 MHz, 1800 MHz, 1900MHz LmeUF’}ﬂJN’luWQ AT @78 UART (TTL)
interface a1u1saUszendldnulivataguuuy Wu msfudsdygyruuuu Voice, SMS,

Data uay Fax tWufu vhaufigiuwsediu 3.2V §is 4.8V duanslugui 2.16
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‘Ll‘l?i 2.16 SIM900 GSM/GPRS Module [15]

2.9 APP INVENTOR

App Inventor WueSeedlefilddmsvasiswenndindudmivanslnunag
wiuidnfidussuuUioanis Android U39 Google saudlafiu MIT sWaualusunsu App
inventor 41 fiai Google aoufIaonuLazenTH MIT Waruarnatas Tuuiy MIT App
inventor

TUsunsu App Inventor dtinaediuves Block vasluswnsa App Inventor
wansiagd 2.17 saelasnsaiauuenrdadudmiulysiwiseurdgoinis Android ds
Frnunsldduuimisesuasmaeuuulnsfwiiideusoegfunenfinmesuiennaeuuy
Insdnsisrassuuniosnsufineed laslusaadiadafeonunazgninivlivu
Bned App Inventor FataelifauisaRauiauredinioneudnnefiaiedlafls
deuAldiinsdendedussuvdumedidnl iy

mMsasmennamduarivinsyhauesniuassdiu fa dreenuuu (App
Inventor Designer) gl isndenmeulnuiifinsanisdmuiglfadauenwiindu dw
fanadludiuns@euldn (App Inventor Blocks Editon) 7il#isudauldndenisreuden
sne defudiudds Fundunstmuanginssuviomanisaififstutunes Ty
mstfeulusunsuaziadiounisretudiuianedneedidnde iy lusiazduneunisaineay
asavhmsmaaauldnune wandeaiuataauyseiudrezannsauininauenniindy
ot luldanuuulnsdnsissuuuioinig Android tn3esladld wiamnlaidlnsdny
szuUUATRANTS Android fianusafiaevaaeulfuulnsiridiaesiivhaueguuneniiunes

Feay giidnwuzmsiaumieulnsdwiaiamnlsenis anwuandenlunisiauisig
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TUsunsy App Inventor U advuayussuudfddnisfinatnvate lddrazdu

'
s

s¥UUURURNS Mac OS X, GNU / Linux kagszuuUfjifnis Windows uaguennandud

v v 9
2 = U

a$atutiuiaunsofnduasialduulnsfnissuuujianns Android wannvatgfuiilu
Pleulullagtu

élm»\m)Iz!u'mm:r“’t.; T P e e VPt Gade  Reodmbeer  yeocybrgomeoon -

T

e

st SN < B WU &S U LN P

L

sUd 2.17 wihaadauves Block vesiusuns App Inventor [17]

2.10 Mmsazwienszignds

2.10.1 Bdinuasnszih

thwihtesdmsslunsmdifiesiuld eravedusunsesondwide uas
nseqn FaiuiinfiaasagnasidlsiasiAu 10 WesiSudvestmingag Fazlaonivfiy
ndandauaznsegnisnniian wu s1dmn 60 Alansi isrfldasasmodiddmdn
annni 6 Alandy Husu Sedeyadamnsodraddldanenanséide

2.10.2 inagwng

vagneiinasenszgnuaznduilaiduegian wngnszgndundausyi

Y =

wihiduwmilousestlosfuusinszunn dusraeneilludunisilisasiuiunszgn van

'
ar ) o =i

viminfiunfull e lnslasuuiaduld wu nsnavivvesnsegn, Msinguves

nszgn wie a1nstnidlassne Sndie TnedBnsasmenseiiifignies Ae denensei
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vulvavisaesinanazllaymegamsenniuly dunseiihaisegdidiulAsemdsdiuans

wof msuFuaelimefidusnmesuarlimsasnalagldaedanen daguit 2.18

=

U 2.18Msaenienszilignis (21e) wagnisaewenszidniiied (@) (1]

U

'
=

2.10:3 nagimsiiinuiaSuiumes

wenaniwsazteliazwiensudiat vauisuan fanydestulalvivesda
Wi U1nn Auae Tiusein vieUangeays mfiundinadenedndae insigagiuaisiden
INTWaeSuaumas

2.10.4 Wlulvgjarsiianeioie?

& 1o e Y &M o g o = | | s

Wanadnaalifesdianeimednla wsisiutnnavmeliwezinn wadid
gwnlnguaziinugfwsy msilaedaeniiensearsiinindunseiludagasiisgues
$19ne ibisaunatunsedndundsiu

2.10.5 §adumszlvignil

gosfidimthuin wu wilde aya aseglnagaaudnaisvesmdaliunniign

= ¥ oo o ) = 1 g @ 6 = I

vielndshusasiunniigniues Fsezteaniminvestflilvinszagluneeuazinauin
Auly wandstheldidlddrsnnSedomedniemszdiunarswemdaziduiuimin
WL U789)
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2.10.6 Iansziinegainidue

asTanszidnegaduave lnsanzdnSeu asdandsdelinsedy

N o Y ' a o R ¥ o @ P
n151980uU Wsedaaasltlunnazdulinadnuily Wialunisanuintiniazdinszilau

nszid1veus wawastelinszididfiongnisldnuiienuumnniiy

2.11 Tspiiendas
2113 Isﬂwauimmac;]ﬂﬁuLé’uﬂismw (herniated disc pulposus : HNP)
Tsailinanwaluueusesnsegndundsausenunlunaiuduyszanmludy
w4 (spinal cord) Wias1nUsEam (spinal nerve root) FrlsAneIN1TUANES Fanyld

Uagsnn Aeguit 2.19

SUT 2.19 vslpusadnIzgnuauasnu WiLIEUUSEa™ (2]

2.11.2 Tsananiiendedniguisunau acute lower back pain)

Tsail iAnaninduidondwaast e lsaflazdennisadie funueuses
nsvgnviudu TN itssulsifionsu i Fudnanndudendensgnldnu
gnifuly 31nNNSANKEE NTENYDIRTN qﬁ’ﬁmsﬂmuﬂixLmuﬁwé’aimamq NN5LALAN

sthaniin awhlindudenddniaudniaudeunauiiun fsgui 2.20

Ut 2.20 Tassasravenaanilendadiuuen [2]
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2113 Iﬁﬁﬂis@ﬂé‘l’wé’mﬁam (spondylosis)

Tasunfudilsanszgndundadenluszozusnazliifionntsdanlag flheezand
pmsUrnudsfrewdiodesis facet joint fihwinfidennsegndundsduvufiutudis (An
douawnnaungam feaziFuienmsuinnds wanand dafinannnszgneen (Guyw) i
PnMmsgeuugunsegndundiidenas ieseninnifulualunafiunnussamdundad,

wilitennmsvvidldsnnueuseansegnifuidulszany Asgui 2.21

orio facet
(A0UAY

U 2.21 Fumisniidonvasdiesie facet joint [2]

2.11.4 lsadnaglnndn1a9v) (sacroiliac joint dysfunction symptoms)
Tsataudueseglduilsnnszgndundadey unnudiilnglidesidndu sy
[

anstuadeiunsegndundaden manulAmuvsive Fanfeddmissagnosyning

nszgniBensuiunsegndumndadaudats faguin 2.22

Sacroiliac (S) joint
»

Sacroiliac Joint

UM 2.22 dhwmistiasie sacroiliac joint Ya¥viiliun [2]
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N1509NLUULAZNITINVINUSYaUnUS

3.1 N323NWUU

ﬂ%m@gﬂﬁwuﬁ’ﬁlﬁﬂmuaﬁxwmw‘i'muﬁummzl,ﬂﬂﬁ’ﬂL'%Emé”ﬂa%as Feluundl
artaueludiuyesniseenuuuszuuTuaasUsyainug Tnenmsaunisiaures
szuuuansiagU 3.1 lnsnsieuvesseuusanavuUsesnidudesdn fie dauusnidunis
Fauredlnanisadsiuiusuigefisiatunssnadieldlumsnsiaaeuiivtinnseidnd
tniSeuazwenarldlumsnsiaeunisasmensaigldnuasmenseidild sgegns

&

warluduideadupsinuresgunsaifuafidauagunsaldsdoyaliane eldlunis

s

ASIERURNAT L AUITBINT N

b NEO-6
oad ce GPS Moduie
| SIM 900
P i
Bluetooth Arduino Nano G5M Module

Force Sensitive
Resistor

Buzzer Module

5Uf 3.1 venleezunsumsvhauvesnssiihtinieusanioy
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nsieuwesssuludiuusnazdiainnisihadminvesnseiidaliain
Tnaswwad deniininluge Arduino Nano 210t Arduino Nano 2#¥i1n15Uszananadn
Andmnildduiuidminanesg i dsliviely fnlmdnvesnsednfuniasgiu
Arduino Nano agsmsasnseualnfinlugagunsaiudaiiou (Buzzen wiold Buzzer uds
Feurufldruinfldouasmensaiinfiddhvinfunsspuee dosuweinsiaduusina
1§3uusInnaneuednsIaduLsnahe 3 Aunis wuweinmafuusinaaziinisds
usana@laludis Arduino Nano 910t Arduino Nano 2zvhnsussananainAnssnad
iy faussnaiteglutiaferiuviels dregauazdiaiu Arduino Nano agriinises
nszualwiinluds Buzzer ieldt Buzzer udsioufufldrudifldnuarmsnsudiinGey
An3% Tudiufiaes Ae floqunsnidedoyaliars (SIM900 GSM/GPRS Module) 1¢i5u

= =

dyauainnisinsignun azvinnsdeiunisiineayfgauazasidgnangunsaliuafida
(GPS Module) luguuutvasteruluiuveiinsdwifilnsdnanitedesadiin e
Flduldfuarasfigauazansignarngunsaldedoyaliawual Aagdilunsanly
wawnaiadu Smart school bag Uugunsaiinsdwvisiede 1ilenseniaSausnmandy smart

school bag Ax\tiaurefiu Google maps LiisldasA R wisiinvasnsziiitutagiu

3.1.1 nsanuantnvasnsslilaeldlnanwas (Load cell)

mseiminvesnseillagldanead Wunsihawesiminlunsz il
luuszuanalneld Arduino Nano wiethwiinidudrdifisuely Buzzer agvihmsudaiiou
Feluvsyadnudildtnssdunndeyaninisunnd fe dwinvesnszifianyauiy
fldauesidhmifnlafy 10 Weddudvesiminvesl¥uy oy yniléerushimin 40
Alandu sefunsudhasiidmidnlihiu 4 Alandu Sdlulassnuilfivansadfiannse
sosfuiuiinldgean 10 Alansudssudt 3.2 wazmsideuselnanwad Buzzer uay Arduino
Nano Feaesasliluga Hx711 Fadulugasedygruanivanwaduazdeili Aduino

Nano lusuuuuiinea 24 On Tngldlnides 2.6 - 5.5 Tad fieguil 3.3



(b)
U 3.2 Ivanlwaduaggiuivtimin
(a) Aunt

(b) MU

Ul 3.3 n1sieurelnanizad, Tuga HX711 waz Arduino Nano

21
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3.1.2 N15AsvdsuMsazwienssilagldiwuwaingiadunsena (FSR)

nMsasaRdeunsazwenseiledgnisleeldisuweinsiaduusing 1Wunns
Maguwednsadunsinaliaudiunuds Ao dnuuseugIguuaIsdsnevenszill,
FUMUE U INULEsdE e Yen s Las A wnaRtna g und e sl Fedi
AuvaduinsuazUuaEnsaznsvesnszs Taussneflduainnse Tnedinsivun
FraranuLAnAsEninsiliouar syl udicuasfisundafanansfidundees
nsgidunmsasieaeuinlésuusenandely Wemuwisudineuazunuuaednieves
nszithlgSuussidlanuunnanstusnadulundediumisienarsiidundwensenleiu
u39nA Buzzer axvmsudadion TnenisninBagninudedsiidisurnsamnaduusinad
fdushaudnans 0.5 47 dmsuibuiuiisunsneity Tnewuwesiifansansaiuusd
T4lutae 100 n¥u - 10 Alanda Fagu 3.4 waznsdeureseninaeuivainsaduusng

fiu Arduino Nano eanssisguil 3.5

JUT 3.5 nsieusaiwuleeingI9duLTIng, Buzzer uay Arduino Nano
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3.1.3 msvimsudadioulasldaunsaiudafiou (Buzzer)
Buzzer asdeiseifleflinuazmionsyiinfind’ Judesiiudafeuasiidnuay
nsudafeufisarineiulunsasnsdl msaymensudiAeid o 3 nsdl fle
- nsdlft 1 Weaenisnsadifiesiiaferasiliisuwesnnadu
LsaneUBsangar et ldS UL st i) Tuwnefwugesnsadunsinadn
FralallEuusenaiu FeRnmnuuaninssewissueeShgotuiutieiidnualy vlw

buzzer §i3 dnwazn1TazNIenTEdLaRwIgUN 3.6

N W
o | b

; - i A ehep?t
JUT 3.6 msarnngnseithineded

- A6 2 Wedgwansziuuunasreunsalaailddienin agvinla
WU SATIATUNSINA Tudwnues undInsz IasuLsenanu Bl buzzer 9 anwaE

nsagwenseuanadegUi 3.7

UM 3.7 msagwensuluvundsreuvielAsinasludrmi
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i a
= o 2

- N3l 3 Wedldnuwihnmsarmensedifihwdnuniuniasgu

Pminzay aeviilil buzzer f13 dnwagnsaznenseiliuansiagui 3.8

U 3.8 msagwenseilnddmdnvesnszidannifiuunasguiivnzausioglde

3.1.4 aanuuulAssas19upInsELln

genuuulpseadsveensgidl lagdnwuiwe snsaadunsena11sld 3 A1
uanassguT 3.9
3.1.4.1 AMLALIA LB ULABEEN 189N T2
3.1.4.2 fumimnTuLaEgagnIeveIn Tzl

3.1.4.3 AURNA9NaIeRaIuRaIYaInsE L

f ' -
FSRleft
1
|
l ™ !i , FSR right
G FSR center

U 3.9 ATeaNLUULASIEs19NsEiUNS 8 UsRS By
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3.1.5 nsnsuAdumisvanszililaggunsalfudniiia (GPS Module)

manswamerdensuidilaegunsaliuaiia Wunisendenisinau
sewinegunsalfuaififia (GPS Module) wazgunialdadeyaliany (SIM900 GSM/GPRS
Module) 11Uszgndldanuifu Arduino Nano wansdagudi 3.10 eldlunisuiArdida
fwmisesnsadn windesmssuiwniwesnseidnagldnsinsduuesinsdwidldty
gunstidsteyaldans anduagldarfifaiumisvenszilioanumimtnae serial

| A e Al

monitor wagiAfRAndle lUilaly Google Maps

U7l 3.10 msidensie GPS Module Aafulilasaevlnsaiaes

3.1.6 N150DNUUULBNNELAYY Smart school bag

s L3

ganwalvsawennalatunandiagudl 3.11 Insivihaendnuanda

o

aanbuy

SU7 3.12 wazdivufleddunisviausedy 3 Ui Ao Ao Bag tracking, Calculate weight

Y 9

way Exit Inety Calculate weight wae Bag tracking fle YniWeuludamiinned 2 uag 3
mudidu dauty Exit e Juiinadlaglddesniseanainuenniiindy nideil 2 Ae
w1614 Calculate weight Iddusunsendiuidnvesfldau lneilensendmdniasa

wanndinduazAruiauarseylminvesnseidfimanzaudmiugld viu uenaindsn

ymdnvasgldeuinsenadliuazgndsluds Arduino Nano ’Humsugys Wavihausiuiu
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gunssiuduifion (Buzzen Ao wnnsaiihidmdniy 10 wWefidudvesiminflny
Buzzer flazldufion @iuges Current bag weight asisqﬁmﬁfﬂ‘umﬂix Wlutagdu lag
averfunsThusaiuesivanwaduaz Arduino Nano odsandudnuesnseiiniu
N19URYS wARIRIFUT 3.13 wazutiiinedl 3 Ao Bag tracking laswannisvinnude e
fdaudesnsysusumiwesnsein Wldnunsenwesinsdwidlefiofldfiugunsalds

= a

Foualfare (SIM900 GSM/GPRS Module) iia¥atver1azfigauazaasignanluga
SIM900 GSM/GPRS 9101 Arduino Nano azadrnazfigauazaedgnsiiumisdaninuands
Tnsdwiiflofevesildonu ndsmnduflinuidazigauazassigeludernunnsenly
wonndiady ﬁmﬂy’uﬂﬂﬁm Location tflagsumisainssdy nntunenwndinduadenly

§4 Google Maps \iouansmunusiinivaensyii o vaugiu uanwiagun 3.14

P\

a'dyy
<
A

by LS v

Smart Seha

<

sUfi 3.11 deyanunivesennawdy Smart school bag



[-HON:]
Smart School Bag

Talcdiate weight

Please sneci(y your weight

Reset weight Send weight

Appropriate bag weight

Current bag weight

U7 3.13 wewwdiadu Smart School Bag nii1snsiides

27



Your phone number

S

Make call

Please assign your latitude

Please assign your longitude

Location

Back

U7 3.14 wenwdlady Smart School Bag wiANeHiau

3.2 1sasdlanldlun1sneass

3.2.1 Arduino Nano 3
3.2.2 IBUYOINTINTULTINA (FSR) 3
3.2.3 Load cell 1
3.2.4 HX711 1
3.2.5 Buzzer 1
3.2.6 GY- NEO6MV2 Ublox NEO-6MV2 1
3.2.7 SIM900 GSM/GPRS Module 1

28
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o 2
3.3 NMFIALNUNANTITNARDY

3.3.1 p1sthuAruvineesansiidalaannivanigas

8 £
= o Y

Wesnnlassuidmualddminvesnsedduminldiiu 10 Weiidud

%)' ) 24 1 P ko =l H s = Qs v & + = %" ¥ [
vosdminvesldu wu dedldnuivmdn 40 Alaniu delunseidimsiiminlaify
4 Alandu WJudiu Fehnsyidhiihwdnfu 10 Wesiduavewyldnu azimsuansdeniny

“over” UUNLINA9 serial monitor kag Buzzer 3¥¥iNSHIAADU

3.3.2 NMSYIN9ULEU La3nTIATUUTING

UL T TI9 U TINAIzUAB UL UaIA LU UL UL TINA R IR Ui
FIAINHUNITATIDTULSINANUINTY AIAIILAUNIUIEAAILa I DLSINALBEAY AR
FIUNIUALINTUAY Sen a1 BUINTeIRSINARUSHARNWAUALA 1 UNIY Taelunti19e

1aTlmasTLANIAMNUF LN USRI IUMUNIU (Resistance) wazising (Force)

3.3.3 N15NAABINITSUATNNAGIY GPS Module

msnaapunsuefitavesnseiihiaslugaifeatiu sxvhmsuldndds o
anuiianeg meluusnmantumalulainszaeuindidinummsainnszds devadeu
anausluglunissuanitnveslugaifiod dawanauunias Seral monitor uaziiiAntiu
S uiieuiuAfdafiléain Goosle maps nafilgTimuwmefinefuandly Goosle maps

= o oAl b7 # w
fa swmisnaweensadlulaqiu



uni 4
HANISNARDY

Tuuniidumsinauenasnnismaasafietudunanseanuuuluund 3 Toe
nsneaessLUshteiotaueduasdiundn Tnediuusn fe nan15vaasenIsinad
SinvasnselnsldinaneaduaznsinnsasmenseidiignBlaeldieume snsady
Lsenauazdufians Ae namsvaasslunismaRfasunisuosnsadriusenndindy

Tneldgunsal§uafifinuasaunsaldedoyalfaedauassnaaaussuusmduddivaning

4.1 MSNAaRINITIaANYTNYRInssn e ldlnangadLazn1sIANISETNIY

nszlngnIsleeldisuivaingraduuseng

TunsnageunIsyiauazelseandu 2 d1uudn Felwalvnsnuaenisvineuy
Y0958 UUTWE @wsauandlanigud 4.1 Tegdnuusn Ao duvesntsadeuiIvinges
nszit Ingludiutazendunisyiinuveduaneaalunisteiivdnvesnseiln dely

Uygdinusillafinisdredandeyanisnisunnd Ae dmiinvesnsedfimunzaudy

Aldeumsivaninliiiu 10 wWesdwsiwewiminveylgany wu gimidn 40 Alandy

&

(%
Qs s

saiunseidnaedesiuivtnluifiu 4 Alansy windumtnidu 4 Alany buzzer Nagyinnis

<

wdnfounazifinliiunadnsdaay n1stdeiislentiseveimesiiodunananisnaass

U
i o
|

Fagu? 6.2 axiulenndieInanwaddalmdnlatesnit 4 Alansy miveuedinesll

DA i

Us1ngA131 “over” (Nsaua1uLn) kallenudmtdnfdealiatuinndt 4 Alandu wih

gouefmaiazUsngAdn “over” (ASEUATLAT)
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wminnseih nsazviensedh
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Frude
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-

U7 4.1 Teidmnsmn1svianuves FSR uazlvaniead
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Reading: 1.
Reading: 1.38 kg no pbalance no
Reading: 1.38 kg no balance no
Reading: 1.38 kg no balance no
Reading: 3. balance no
R=addi balance no
Reading: 4. balance no
Reading: 4.25 kg balance no
Reading: 4.26 kg balance no
Reading: 4.26 kg balance no
Reading: 4.26 kg over balance no
Reading: 4.26 kg over unbalance no
Reading: 4.26 kg over unbalance no
Reading: 4.26 kg over unbalance no
Reading: 4.26 kg over unbalance no
Reading: 4.26 kg . over balance no
Reading: 4.26 kg over balance no
Reading: 4.2€ kg over balance centexr
Reading: 4.26 kg over balance center
Reading: /4.Z6 kg over balance centex
Reading: 4.26 kg center
Reading: (4.26 kg center
Reading: 4.26 kg no
Reading: 4.26 kg no
Reading: 4.25 kg no
Reading: 4<25 kg no
Reading: “4.25 kg no v
[] Autascro ane enting, | (9600 bad . | | glear outaut
— —— T —— = ———
-:1' 2 = g g LY +
U 4.2 MIT9BUBUPBIUAAIN 1 TVAABUUINUNVRINTEL

Tudnigeadudruvesnisnsivaeunsagnnensyidwealdnuiignies
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o onsdi 1 dlenvinAmewsifiwumesiaesiumisfuhmininfusded
nas1etioand1 300 fadliad na1dfe nenvaugalunsayne
nszith Fasngdri “balance” vuntheeedines fagud 4.3
L s 2 dlenudhidmesussiiwuweitiaestumisiuimdnlivitude
Anfildinarannnt 300 fadliad nande e lidunaly

+

n1sazw1anszidn3aUsingA131 “unbalance” vunLI98

D

Qs

uatimas AesUR 4.4

e COMS

| . M oend |
Reading: 1.39% kg no balance no e
Reading: 1.88 kg -no - -balance no

Reading: 1.38 kg no balance no

Reading: (1.38 kg no balance no

Reading: 23.77 kg |Tfo balance no

Reading: | 3.77 kg no  balap

Reading: 4.27 kg |oven

Reading: 4.25 kg ovex

Reading: 4.C26" kg ovex

Reading: 4.26 kg ovexn

Reading: 4.2€ kg — ove balan

Reading: 4.26 kg over . unbalance no

Reading: #4.C6 kg over  unbalance no

Reading: 4.26 kg over unbalance no

Reading: 4.26 kg over unbalance no

Reading: 4.26 kg over _balance | no

Reading: 4.26 kg over  balance no

Reading: 4.267 kg over balance canter

Reading: 4.26 kg over _balance center

Reading: 4.26 kg over balance center

Reading: 4.26 .kg ‘over balance center

Reading: 4.26 kg over balance center

Reading: 4.26 kg over balance no

Reading: 4.Z6 kg ovex balance no

Reading: 4.25 kg  over balance no

Reading: 4.25 kg over balance no

Reading: 4.5 kg over balance no v
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3UN 4.3 wivevelimednsdiianuaunalunisasmenseid
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| Send
Reading: 1.3% kg no balance no L
Reading: 1.38 kg ne balance no

Reading: 1.38 kg no balance no

Reading: 1.38 kg no balance no

Reading: 3.77 kg no balance ne

Reading: 3.77 kg no balance no

Reading: 4.27 kg  over balance no

Reading: 4.25 kg over balance no

Reading: 4.2€ kg over balance no

Reading: 4.2€ kg over balance no

Reading: 4.26 kg over _balance —no

Reading: 4.26 kg over : unbalance  no ;

Reading: 4.26 kg over b unbalance no i

Reading: 4.26 kg over | unbalance no £ %

Reading: 4.26 kg over || unbalance no ' o \

Reading: 4.2& kg over b'él‘&{a?:'e NI o ;f‘ |

Reading: 4.2€ 'kg over balance no ; 2 ’.

Reading: 4.2€ 'kg over balance  center N -

Reading: 4.26 kg over balance center

Reading: 4.26€ kg over balance center

Reading:  4.2¢€ kg over balance centerx

Reading: /4.26 kg over  balance center

Reading: | 4.26 kg - over . balance no

Reading: 4.26 kg over  balancs no

Reading: 4.25 kg over balance no

Reading: 4.:25 kg over balance no

Reading: 4.25 kg over balance no %)
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131 “no” vuniReueilnes AsgUN 4.6

; Faad |
Reading: 1.39 kg no balance no L3
Reading: 1.38 kg no balance no

Reading: 1.38 kg no balance no

Reading: 1.38 kg no balance no

Reading: 3.77 kg no balance no

Reading: 3.77 kg no  balance no

Reading: 4.27 kg over balance . no

Reading: 4.25/ kg over balance no

Reading: 4.2€ kg over balance no

Reading: 4.26 Xxg over balance no

Reading: 4.26 kg over balance no

Reading:  4.26 kg over unbalance no

Reading: 4.26 kg over |unbalance no

Reading: 4.26 kg over unbalance no

Reading: @.26._ kg over unbalance no

Reading: 4.26 kg over balance no

Reading: 4.26 kg over balance

Reading: '4.2Z6 kg over balance centex

Reading: 4.26 kg ovex  balance canter

Reading: 4-26, kg over balance center

Reading: 4.2€ kg avexr balancse center

Reading:  4.26 kg over balance center

Reading: 4.26 kg over | balanca _no

Reading: 4.26 kg over ~ balance no

Reading: 4.25 kg over balance no

Reading: 4.25 kg over balance ne

Reading: 4.25 kg over balance no v
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| | Send
Reading: 1.3% kg no balance no x
Reading: 1.38 kg no balance no

Reading: 1.38 kg no balance no

Reading: 1.38 kg no balance no

Reading: 3.77 kg no balance no

Reading: 3.77 kg no balance no

Reading: 4.27 kg over balance no

Reading: 4.25 kg over balance no

Reading: 4.26 kg over balance no

Reading: 4.26 kg over balance no

Reading: 4.26 kg over balance no

Reading: 4.26 kg over unbalance no

Reading: 4.26 kg over unbalance no

Reading: 4.26 kg over unbalance no

Reading: 4.26 kg over unbalance no

Reading: 4.26 kg over balance no

Reading: 4.26 kg over balance no

Reading: 4.26 kg over balance center

Reading: 4.26 kg over balance center

Reading: 4.26 kg over balance center

Reading: 4.26 kg over balance center

Reading: | 4.26 kg over balance ,;%5339{; ¥

Reading: 4.26 kg - cover ' balance V no 3 t;’ -l

Reading: 4.26 kg over |balance | no i (] ‘\

Reading; 4.25 kg over balance ; no i ﬁ‘ ;2 ]

Reading: 4.25 kg over balance ; no g ‘N»qﬁjﬁf

Reading: 4.25 kg over  balance E no t 2 ¥
(] Autoscroll [N fine ending~ e, 9t | dlear output

L B e T TS T E LTI o3 BA. #2 —

U 4.6 AN etmasNSaluIge s urUIRsInaInseith lsuLsInaRutoevse
analal@sunsanaiu

4

4.2 HaN1sNAa9vaINNTSUAINNaRsaUnsalsSuAfing (GPS Module)
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\Wasueuiuafifadiléain Google maps Feflanufiivinismadeuriaun 5 s
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TuraueAvnsnadsuUs aNe1A1s 12 91 AULAAINITUATERS @93, 1HUIAD

fifiafiléann GPS Module Fauansuumntiiae Serial monitor fegufl 4.7 wnUSeuiiieuiy

AMAn#len Google maps AU 4.8

T
latitude :
latitude :
latitude :
latitude :
latitude :
latituds :
latitude :
latitude :
latitude :
latitude 2
latitude 3
latitude :
latitude :
latitude :
latitude :
latitude :
latitude :
latitude :
latitude :
latitude
latitude :
latitude :
latitude :
latitude :
latitude :
latitude :

13.727511, longtitude :
13.727507, longtitude :

13.727509, longtitude
13.72751Z, longtitude
13.727511, longsitude
13.727511,1longeituds

13.727514,1longtitude :

13.727520, longtitude

13.727517, longtitude. :

13.727520, longtitude
13.727522,longtitude
13.727520, longtitude
13727525, longtitude
13.727538, longtitude

130727547, longtitude :

13.727545,longtitude
13:727545,lengtitude
13.727E539, lengtitude
13.727520, longtitude

: 13.727520; longtitude

13.727517, longtitude
12.72751i¢longtitude
13.7274%€, longtituds
13.727484, longtitude
13.727478, longtituds

13.7274€5,longtitude :

100.772918
100.772918
= 100.772918
= 100.772918
2100.772918
: 100.772518
1004772926
$.100.772918
100.772918
s 100772918
#(100.772818
s 100,772933
2100,772818
¢ 1000772911
100./772911
s "100.772911
: L00.77Z2911
:. 10050712903
:/¥DO. 772880
z /100.772888
=/ 100172895
: 106.772518
3/ A00.772926
s 10G.772941
T 100.772933
100.772941
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13.727520,100.772804 X
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® shyafiudi

‘gﬂﬁ 4.8 A1i1931N Google maps

4.2.2 UsameRninAns RNP

aw
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Module &auansuuniinag Serial monitor §e3U7 4.9 unUSsudfieufuaridadlaain
Google maps A395U# 4.10



favicuas &
latitude :
lavivude :
latituds :
latitude :
latitude :
latitude

latitude :
latitude :
latitude 1:
latitude

latitude

latitude :
latitude

latitude

latitude :
latitude :
latitude :
latitude :
latitude :
latitude :
latitude :
latitude
latitude 2

IO T 997, TUNYUILUGE +  dUVs TOSSUT
13.727599, longtitudes : 100.763275
13.727599, longtitude : 100.763275
13.727597,longtitude : 100.763275
13.727597,longtitude : 100.763267
13.727597,longtitude : 100.763267
13.727597,longtitude : 100.7632€7
13.7275%7, longtituds : 100.763267
13.727556, longtitude : 100.763267
13.72759%2, longtitude : 100.763275
13.72758%, longtitude : 100.763275
13.727590, longtitude : 100.763IBZ
13.7275%6, longtitude : 100.763267
13.727596, longtituds : 100.763267
13.727596,longtitude : 100.763267
12.72759€, longtitude : 100.763267
13.72759%€,longtitude : 10G.763267
13.72759%6, longtitude ; 100.763267
13.727596;1ongedtude : 100.763267
13.72759%6,longtitude : 100.,763267
134727596,longtituds ¢ 100.7632€7
13,72759€, longtitude = 100.76326€7
13.727556, longtitude ; 106.763267
13.727556, longtitude 2 ,100.763267

latitude : 13.7275%6,longtitude : 100.763267
latitude : 13.727596,longtitude : 100,763167
latitude 13.72759€, longtitude : 100.763275

T
[+/] Autoscro N0
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Turegdivinnisnaasuusinuinaadvdeinssulnsauuiay Taiaf

#2711 Google maps ﬁﬂgﬂ‘ﬁi 4.12

latitude : 13.727523,longtitude : 100.776250
latitude : 13.727514,longtitude : 100.776Z%8
latitude : 13.727469,longtitude : 100.77634¢
latitude : 13.727445, longtitude : 100.776359
latitude : 13.727458, longtitude : 100.776367
latitude : 13.727467, longtitude : 100.776€3€7
latitude : 13.727480, longtitude : 100.77€359
latitude : 13.727516, longtitude ': 100.7763€7
latitude : 13.727539, longtitude 'z 100.776390
latitude ¢ 13.727523, longtitude : 1006776412
latitude :/13.727517, longtitude : ,100.776412
latitude : 13.72752Z,longtitude : 100.-77640S5
latitude : 13.727534,longtitude ;i 100.776405
latitude : 13.727540,longtitude : 100.776374
latitude : 13.727539,longtitude : 300.7763€7
latitude. + 13.727533, longtitude = 100.776374
latitude : 13.727539, longtitude :-~100.7786390
latitude : 13.727535,longtitudes : 100.776357
latitude : 13.727543; longtitude : 100.776405
latitude & 13.727550, longtitude : 100.77641Z

i RN o p .
3U¥ 4.11 AINAAUUNLIED Serial monitor
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= 13.727584,100.776418
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4.2 4 weUsuinnszengsaelis Tl (35 yuue)
TurgivhnmsnegeuuinameyUsyyudmazergrrsheTam (05 yuun) 1d
YrafAafilia1n GPS Module Feuansuuniiae Serial monitor Aagu#l 4.13 w1

Wisufleufuaiiiafiléain Google maps fisgui 4.14

I Send

Iacicous 5 i0.1SOLow,; [ONgCICUaT - IOUiTroasv =

latitude : 13.726137,longtitude : 100.779418

latitude : 13.726137, longtitude : 100.775418

latitude : 13.726137,longtitude : 100.779418

latitude : 13.72€137,longtitude : 100,775418

latitude : 13.72€137,longtitude : 100.77941¢

latitude : 13.72€137,longtitude : 100.779418

latitude : 13.72€137,longtitude : 100.77%418

latitude : 12,72€137, longtitude. : \100.779%418

latitude : 18.72€137, longtitude. : 100,77%9418

latitude ¢ 13.72€137, longtitude : 100.779418

latizude :/12.72€137, longtitude & 100.779418

latitude : 13.726137,longctitude. = 100.779418

latitude : 13.72€137, longtitude 3 100.779418

latitude : #3.72€137;longtitude : 100.779418

latitude : 13.72€137,longtitude : 100.77941¢

latitude : 13.72€137,longtitude : 100.775418

latitude : 13.726137.lcongtitude : 100.779418

latitude :/213.726137,lengtitude : 100.77541¢

latitude : 13.72€137, longtitude : 100.77941%

latitude : 13,726137,longtitude : 100.7794Z¢

latitude : B3:72€23Z;longtitude &/ 100.79754Z€

latitude : 13.72e12%,longtitude : 100.77542&

Lazitude i 13.726125, longtituds = 100.779426 -2

latitude : 13.72€125,lengtitude ; 100.779426 -

latitude : 13.726127,longtitude : 100.779476 -

latitude : 13.72€137, longtitude : 100.7794C€ k
)
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GPS Module F4uaniuuninae Serial monitor f9gU7l 4.15 wuUieuiiavivariidadla
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latitude : 13.725661,longtitude : 100.780113

latitude : 13.725€55,longtitude : 100.780113

latitude : 13.725652, longtitude : 100.780113

latitude : 13.725650, longtitude : 100.780113

latitude : 13,725648, longtitude : 100.780113

latitude : 13.725648, longtitude : 100.7B0113

latitude : 13.725648, longtitude : 100.780113

latitude : 13.725655, longtitude : 100.780113

latitude : 13.725654, longtitude : 100.7801Z0

latitude : 13.725650, longtitude : 100.780120

latitude : 13.725648, longtitude : 100.780120

latitude : 13.725647, longtitude : 100.780120

latitude : 13.72564€, longtitude : 100.780120

latitude : 13.725644, longtitude : 100.780120

latitude : 13.72564€, longtitude : 100.780123

latitude : 13.725644, longtitude : 100.780128

latitude : 13.725644,longtitude : 100.7B013¢

latitude : 13.72564€,longtitude : 100.7B0143

latitude : 13.705648, longtitude : 100.7B0142

latitude : 13.725635%, longtitude : 100.7B0143

latitude s 13.725637,longtitude : -100.780143

latitude : 132.725657, longtitude : 100.780128 =
latitude : 13.725647,longtitude : 100.780120 3
latitude : 13,725641, longtituds : 100.780120 5
latitude : 13.725635,longtitude : 100.780128

latitude : 13.725€37, longfitude » 100.780128
| [ Autoscrol . [Wo tine encing. ~ (9600 baud " |
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M3197 4.1 1Wisuifisuaazigaiavasidgasenintayaiilaain GPS MODULE fiu

Google maps

a4

P GPS MODULE Google maps ATUAATRLAREU (%)
aAnu — - — - - -
arfgn a9339n aymn a83dgn axAqn 203390
g1ans 12 fu
?J?i’aﬂiii,lﬁﬂﬁmr 13727511 100.772918 | 13.727517 | 100.772963 | 0.000044 | 0.000045
a9a.
USheunann
. 13.727596 100.763267 | 13.727586 | 100.763350 | 0.000073 | 0.000082
UnAnw) RNP
ANNTATIY
FAINTTY 13.727539 100.776397 | 13.727584 | 100.776418 | 0.000328 | 0.000021
TnsAUUIAL
URIREAGY
Wnsreasey
o . 13.725661 100.780113 | 13.726142 | 100.779407 | 0.003504 | 0.000703
T
(23 Yuua)
AtzAlulad
13.726142 100.779407 | 13.725648 | 100.780140 | 0.003599 | 0.000727
ASNBAT d98.
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snsudadouludefldoy uanafeguil 4.21 dautly Reset weight Huillfiieiiiofinng
Wasuildounsadiaeme Wnadudiiteindedaly Arduino wdnsemimiinvesflday
aulwsllfludtud wadluduitsdduveniuniwesnseidnifiondniiyy Bag tracking awd]
wiheansvinu fuandduguil 4.22 Gunslidldnunsenwesinsiwiilefiovosfldo
aslu wénafita Make call Mndununsiaslusdnifldsiuiuluga SIMI00 GSM/GPRS
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Smart School Bag

'Cmculatu"a.aeighl-

Weight

Reset weight Send weight
]

Appropriate bag weight

Current bag weight

JUN 4.19 uannaiadu Smart School Bag wimns¥ides
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Calculate weight

Weight : Kg

Reset weight Send weight

Appropriate bag weight

Current bag weight

U7 4.20 aszthidmwdnluifudmdniiuenndindusey buzzer wliuifiou

R Wl
e ¢ R

Reset weight Send weight
[ e}

Appropriate bag weight

Current bag weight

5U7 4.21 nsudhinimilnifuivenndinduldseyld buzzer azvinsudaieu
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Bag tracking

Your phone number '

Make call

Please assign your latitude

Please assign your longitude

Location

Back

gﬂﬁ 4.22 Wpnnaladu Smart School Bag wiA19%a

Make call

Please assign-your latitude

Please assign your longitude

Location

Back

U 4.23 nsenvunaiavinsimvivasldauy
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‘Bag tracking

083 226 7600 3

Make call

13,727529

100776520

U7 4.26 nsenAazRnuazanigafilasununistennumalnsdwyitiofeasuy
wanwalady

£ @ = Yoislocation

9. 8 ThancothllcngKrng

£ 3min

Chalong Krung 1 Alisy

Ity of Architecture,
King Mongkut's

1 min (280 m)
Fastest route
p—

3017; 4.27 fuvniaiRewas Smart School Bag Tu Google maps
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#include "HX711.h"

#include <SoftwareSerial.h>

float calibration factor =93678.00;

#define zero_factor 70531

#define DOUT A3

#define CLK A2

#define DEC_PQOINT 2

#define buz 5

#define C Ad

#define R A5

fdefine L A6

int ij;

float people;

float bag=0.1*people;

String cal,mean;

int fc,fr.f;

float offset=0;

float get units_kel);

void weightpeople();

HX711 scale(DOUT, CLK);

SoftwareSerial mySerial(10, 11);

void setup()

{
pinMode(C,INPUT);
pinMode(R,INPUT);
pinMode(L,INPUT);
pinMode(buz, OUTPUT);
Serial.begin(9600);
Serial.println("Load Cell");
scale.set_scale(calibration_factor);

scale.set_offset(zero_factor),
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pinMode(buz, OUTPUT);
digital Write(buz,HIGH);
mySerial.begin(9600),
}
void loop()
{
iftmySerial.available()>0)
char ¢ = mySerial.read();
cal += ¢
Serial.println(cal.length());
for(i=0;1<20;i++).
{
if(callil=="5"
{
mean="",
for(j=4;>0;j--)
{
mean += calli-jl;
people = mean.toFloat();

Serialprintin(mean);

Serial.printin(people);
}
}
else iflcal[i]=="){
eal=""
}
}

}
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Serial.println(*in®);
fc = analogRead(C);
fl = analogRead(L);
fr = analogRead(R);
Serial.print("Reading: ");
String data = String(get_units_kg()+offset, DEC_POINT);
Serial print(data);
Serial.print("* kg");
weightpeople();
FSR();
mySerial.print(data);
delay(1000);
}
float get_units_kg()
{
return(scale.get units()*0.453592);
}
void weightpeople()
{
String data = String(get units: kg(+offset, DEC POINT);
float weightbag = data.toFloat();
iftweightbag>bag)
{
Serial.print(" over");
tone(5,523, 300);
}
else
{

Serial.print(" no";

59



digitalWrite(buz, HIGH);
}

delay(500);

}

void FSR()

{

if((abs(fr-fl)>300))

{
digitalWrite(buz,L OW);
Serial.print(" unbalance");
}

else

{
digitalWrite(buz,HIGH);
Serial.print("  balance");
}

if(fc>15)

{
tone(5,494, 500);
Serial.printin(" center”);
}

else

{
Serial.printin("*  no");

}

delay(500);

}
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#include "SIM900.h"

#include <SoftwareSerial.h>

#include "sms.h"

#include "call.h"

SMSGSM sms;

CallGSM call;

char mystr[20]; //Initialized variable to store recieved data

char x;

String mass="",

String com;

float latitude, longitude, speed;

String buf;

int numdata;

boolean started=false:

char smsbuffer[160];

String stat=""

char n[20];

char tchar[42];

char tstat[11];

int state=0;

void setup() {
Serial.begin(9600);
gsm.begin(2400);

}

void loop() {
if(Serial.available()>0 )
{

Serial.printin("in");



x = Serial.read();
Serial.print("x : ");
Serial print(x);
mass += X;
mass.toCharArray(tchar,42);
iflx=="N"&&mass==tchar)
{
Serial.println(mass);
state=1;
Serial.println("send location");
Serial.printin(tchar);
stat = call.CallStatusWithAuth(",0,0);
stat.toCharArray(tstat,11);
Serial.print("phone number : ");
Serial printin(tstat);
call.HangUp();
mass="",
if(stat[0]){
Serial.printin("inininin®};
Serial.println(tchar);
iflesm.readSMS(smsbuffer, 160, n, 20)) {
Serial.println(n);
Serial.printin(smsbuffer);
if(sms.SendSMS(tstat, tchar )){
state=0;
Serial.println("\nSMS sent OK");
}
stat ="
}
} else {Serial.printin("don't send");}
}
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else if(x==""|x=="\n'}{

mass = "
}

Jelse {Serial.println("disconnect");}
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#include <SoftwareSerial.h>
SoftwareSerial GPS(9, 11); // RX, TX
float latitude, longitude, speed;
String buf;
char tchar;
void setup() {
// Begin the Serial at 9600 Baud
Serial.begin(9600);
GPS.begin(9600);
}
void loop() {
if (getPosition()) {
Serial.println(buf);
bufi="4¢
delay(1000);
}
}
bool eetPosition() {
if (GPS.available()) {
String line = ",
while(GPS.available()) {
char c = GPS.read();
Pl ) {

if (line.indexOf("SGPRMC") >= 0) {

String dataCut[13];

int index = 0;

for (int dataStart=0;dataStart<line.length();) {
dataCut[index] = line.substring(dataStart+1, line.indexOf(',,

dataStart+1));

dataStart = line.indexOf(',, dataStart+1);

index++;
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}

if (dataCut[2] == "A") {
int dotPos = 0;
dotPos = dataCut[3].indexOf(.);
String latDeg = dataCut[3].substring(0, dotPos-2);
String latMin = dataCut[3].substring(dotPos-2, dotPos+10);
dotPos = dataCut[5].indexOf(".");
String IngDeg = dataCut[5].substring(0, dotPos-2);
String IngMin = dataCut[5].substring(dotPos-2, dotPos+10);
latitude = (latDeg.toFloat() + (latMin.toFloat() / 60.0)) * (dataCut[4]

== "N"Z¥Y" -1);

longitude = (IngDeg.toFloat() + (IngMin.toFloat() / 60.0)) *

(dataCutl6d == "El-21 |.<1)

line =™,

speed = dataCut[7].toFloat() * 1.652;
buf +="latitude:";
buf += String(latitude,6);
buf += "longtitude:”;
buf += String(longitude,6);
buf +="A"
buftoCharArray(tchar, 42);
return true;
}else {
Serial.println("Error-: No fix now."),

}

m,

}else if (c == "\n") {

} else {

}

line += ¢

delay(1);
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)
}
return false;
1

void serialFlush() {
while(Serial.available()) Serial.read();
}
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FSR® 400 Series Data Shest

~

Force Sensing Resistors®

Features and Benefits Description

* Actuation force as low as 02N Interlink Electronics FSR® 400 Series is part of the single zone Force Sensing Resistor™
and sensitivity range to 20N family. Force Sensing Resistors, or FSR's, are robust polymer thick film (PTF) devices that

+ Cost effective exhibit a decrease in resistance with increase in force applied to the surface of the sensor.

+ Ultra thin

This force sensitivity is optimized for use in human machine interface devices

“Rchust;up fot OMiRctiations including automotive electronics, medical systems, industrial controls and robotics.

+ Simple and easy lo integrate

The FSR 400 Series sensors come in seven different models with four different connecting
options. A battery operated demo is available. Call us for more information at

+1 805-484-8855
:% FSR" 400 Short
5mm Circle x 20mm

= FSR® 400
i - 5mm Circle x 38mm

FSR® 402 Shont
13mm Circle x 25mm

FSR*® 402
13mm Circle x 56mm

FSR® 404
20mm Donut with 5.5mm hald

FSR® 406
38mm Square x 83mm

FSR*® 408-300¢
10mm Wide x xxx mm strip
xxx =50, 100, 200, 300, 400, 500mm

PMN: PDS-10004-C

Human-Machine Interface Solutions for a Connected World
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Device Characteristics
Actuation Force*

Force Sensitivity Range*

Force Resolution

Force Repeatability Single Part
Force Repeatability Part to Part
Non-Actuated Resistance
Hysteresis

Device Rise Time

Long Term Dritt
1kg load, 35 days

Operating Temperature Performance
Cold: -40°C after 1 hour
Hot: +85°C after 1 hour
Hot Humid: +85°C 95RH after 1 hour

Storage Temperature Perfomance
Cold: -25°C after 120 hours
Hot: +85°C after 120 hours
Hot Humid: +85°C 95RH after 240 hours

FSR® 400 Series “-Da_taSheet

Force Sensing Resistors®

~0.2N min

~0.2N — 20N

Continuous (analeg)

+-2%

+I- 6% (Single Batch)

>10 Mohms

+10% Average (RF+- RF-)/RF+

< 3 Microseconds

< 5% log10(time)

-5% average resistance change
-15% average resistance change
+10% average resistance change

-10% average resistance change
-%5 average resistance change
+30% average resistance change

Tap Durability

Tested to 10 Million actuations, 1kg, 4Hz -10% average resistance change
Standing Load Durability ;

2.5kg for 24 hors -5% average resistance change
EMI Generates no EM|
ESD Not ESD Sensitive
uL All materials UL grade 94 V-1 or better
RoHS Compliant

P are derived from its taken at 1000 grams, and are given as {one standard deviationimaan), uniess cfierwise noted
“Typical value, Force dependert on actuation inlerface, , and
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FSR® 400 Series Data Sheet

Force Sensing Resistor®

Connector Information Application Information

Bare Tail For specific application needs please contact Interlink Electronics support team.
_ An Integration Guide and Hardware Development Kit (HDK) are also available.
FSR's are two-wire dewvices with a resistance that depends on applied
force. Below is a force vs. resistance graph that illustrates a typical FSR®
response characteristic. Please note that the graph values are reference only
and actual values are dependent upon actuation system mechanics and
Female Tin Contacts sensor _geometry.
PN: TE 2-487406-4

For simple force-to-voltage conversion, the FSR device is tied to a measuring
y resistor in a voltage divider (see figure below) and the output is described by the
4 following equation,

R,V +
Femaie Tin Contacts with 2 Pin Housing VOUT g
PN: TE 2-487406-4 (Ry +Resr)
PN. TE 487376-1

In the configuration shown, the output voltage increases with increasing force. If Resg
and Ry are swapped, the output swing will decrease with increasing force. The
measuring resistor, Ry, is chosen to maximize the desired force sensitivity range and

Solder Tabs to limit current. Depending on the impedance requirements of the measuring circuit,
PN: TE 1-88087-2 the voltage divider could be followed by an op-amp.

y A family of force vs. Vgyr curves is shown on the graph below for a standard FSR in a

=, valtage divider configuration with various R, resistors. A V+ of 5V was used for these

-4 examples. Please note that the graph values are for reference only and will vary between

different sensors and applications.

Other Available Part Numbers:
Hardware Development Kit, PN 54-76247 Refer to the FSR Integration Guide for more infegration methods and techniques.

: Y =3  RMVALUES
| o . 2]
R | 2 s 100k
. 4 i 47K
4 1 § e 30K
i NG QR ST, 17}
s | \
H ] 3
| -
noA0ky ™ YouT -
c | vy ]
L] 1 i
] = [
;13 DS, 1 T )
1000 ° 200 400 00 B0 1000

Force (g) ) Force (g)
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"FSR® Model 400

Model 400: Sensor Mechanical Data

Active Area: ©@5.08mm
Nominal Thickness: 0.30mm

Switch Travel: 0.05mm 25.08

/" |ACTIVE AREA)

.

Availlable Part Numbers:

PN: 34-00007 Model 400
- No contacts or solder tabs
PN: 34-00011 Model 400
- with female contacts
PN: 34-44001 Model 400
- with female contacts and housing
PN: 30-49649 Model 400

- with solder tabs GUSSET

Force Sensing Resistor®

T=0.30+0.03 —%—

010

_ .~ ADHESIVE
S 4o TOP SUBSTRATE

0N u‘\.\\\_\\“.\\'.‘lg N

SECTION A-A
LAYER STACK-UP

Exploded View

S

- BPACER ADHESIVE
“-BOTTOM SUBSTRATE
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Model 400 Short Tail:

Aclive Area: @5.62mm
Nominal Thickness: 0.20mm
Switch Travel: 0.05mm

Available Part Numbers:

PN: 34-47021 Model 400 Short Tail
- No contacts or solder tabs

PN: 34-00005 Model 400 Short Tail
- with female contacts

PN: 34-00006 Model 400 Short Tai
- with female contacts and housing

PN: 34-00004 Model 400 Short Tail

- with solder tabs

Force Sensing Resistor”

Sensor Mechanical Data

@56

/" (ACTIVE AREA)

—R3.8

————-— T=0.30+0.03

[=—15.8£0.15 ~|

6.35 —- 4L 0.10

ADHESIVE

—— TOP SUBSTRATE

~— SPACER ADHESIVE
" BOTTOM SUBSTRATE

SECTION A-A
LAYER STACK-UP

Exploded View




75

Model 402:

Active Area: @14.68mm
Nominal Thickness: 0.46mm
Switch Travel: 0.15mm

Available Part Numbers:

PN: 44-29103 Model 402
- No contacts or solder tabs
PN: 34-00012 Model 402
- with female contacls
PN: 34-00001 Model 402
- with female contacts and housing
PN: 30-81794 Model 402

- with solder tabs

Force Sensing Resistor®

@14.68 — 4610
A‘_| /" (ACTIVE AREA) .‘1*T=0 B0
[ e,
| e _—2183
| £
[ L
e !
-
h ¥ lg
.
3 .
2 7
-
/| " PRINTED DIELECTRIC
7
7
LAY o Y
_J —-|—fo 13
A
| 7.82
ADHESIVE
“Tﬁ‘\w&“mi ?é TOP SUBSTRATE
e S S N ~— SPACER ADHESIVE
“~BOTTOM SUBSTRATE
SECTION A-A

LAYER STACK-UP

Exploded View
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Maodel 402 Short Tail:

Active Area: @12.70mm
Nominal Thickness: 0.46mm
Switch Travel: 0.15mm

Available Part Numbers:

PN: 34-00016 Model 402 Short Tail
- No contacts or solder tabs

PN: 34-00017 Model 402 Short Tail
- with female contacts

PN: 34-00018 Model 402 Short Tail
- with female contacts and housing

PN: 34-00015 Model 402 Short Tail

- with solder tabs

Force Sensing Resistor®

A= [~ T=0.46:0,05
01820 | -

@212.70
(ACTIVE AREA)

|
—|— 013

- u . # ADHESWVE
i TOP SUBSTRATE
RN SPACER ADHESIVE
- BOTTOM SUBSTRATE

SECTION A-A
LAYER STACK-UP

Exploded View
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Force Sensing Resistor™

Model 406: Sensor Mechanical Data
Active Area: 39.6mm x 39.6mm T '
Nominal Thickness: 0.46mm 306 il
Switch Travel: 0.15mm 2.0 (PERIMETER) —{ |— oA
A= ——'g— T=0.46:0.05
o F e B
1

Available Part Numbers:

43604015
08
AGTIVE AREA)

PN: 34-00009 Model 406

- No contacts or solder tabs
PN: 34-00013 Model 406

- with female contacts
PN: 34-61152 Model 406

i
i
i
I
1
1
1
I
!
f
}
1
I

e
ey

R
S

- with female contacts and housing

%7
* 77
PN: 30-73258 Model 406 2 5 ?;::4
55
17777/
- vith solder tabs ﬁg,é’ FEa
v
7%
i, %74
Al | 01B—t—
= 182 |
ADHESIVE
GUSSET 3 > s TOR BUBSTRATE
GEAAARA A N 5 2 S — BPACER ACHESIVE
" BOTTOM SUBSTRATE
BECTION A-A
LAYER STACK-UP
Exploded View
I
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FSR® Model 408

Force Sensing Resistor®

Model 408: Sensor Mechanical Data

Active Area: XXXmm x 10.2mm
Nominal Thickness: 0.41mm
Switch Travel: 0.15mm

Available Part Numbers:

PN: 34-00010 Model 408
- No contacts or solder tabs
PN: 34-75319 Model 408
= with female contacls
PN: 34-23845 Model 408
- with female contacts and housing
PN: 30-61710 Model 408

- with solder tabs

PN: 34-00068 Model 408-50

018 g
T=0.4120.08 —! l—

- 50mm with solder tabs
PN: 34-00069 Model 408-100

- 100mm wih sadertabs e ———

PN: 34-00070 Model 408-200
- 200mm with solder tabs ”
PN: 34-00071 Model 408-300 LAYERS STACK-LP

- 300mm with solder tabs

PN: 34-00072 Model 408-400 Epelone ey
- 400mm with solder tabs

PN: 34-00073 Medel 408-500

- 500mm with solder tabs

Contact Us

United States Corporate Office
Interlink Electronics, inc

31248 Oak Crest Drive

Suite 110

Westlake Village, CA 91361 USA
Phone: +1 (805) 484-8855

Fax: +1(805) 484-9457
www.interdinkelectronics.com
Sales & Support: sales@iefsr.com

www.interlinkelectronics.co
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u-blox 6 GPS Modules
Data Sheet

Abstract

Technical data sheet.desefibing.ihe cost effective, highyperformande
u-blox 6 baset INEQ=6series of GPS moadules, that brings the high
performance.of the u-blog 6-positioning.engine to the miniature
NEOform faetor

These receivels combine 4 Righ fevel af integration capability with
flexible connectivity options-ira-smalt package. This-makes them
perfectly suited for mass-market end ploddcts with-striet sizeand
cost requirements

www,u-blox.com

& gt 2mm

locate, communicate, accelerate
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1.3 GPS performance

Parameter

Receiver type

Configuration

Time-To-First-Fix

Sensitvity

Accuracy

Limits

Table 2: NEO-6 GPS performance

' Al satellites at -130 dBm

‘Specification

Channels

Frequency

Signals

Time pulse

Navigation update rate

Cold Start {Autonomous)
Warm Start (Autonomaous)
Hot Start (Autonomous)
Auded Starts’

Tracking & Navigation
Reacqusition
Cold Start (Autonomous)

Horizontal position”

RMS

9%
Velocity®
Heading’ _
Acceleration
Altitude®
Velocity'

' Dependent on aiding data connection speed and latency
* Demonstrated with a good active antenna
* CEP, 50%, 24 hours static, -130d8m, SEP; <3.5m

' 50% @ 30 m/s
‘ Assuming Airborme <4g platform

GPS.G6-HW-09005-A

Advance Information

50

L1

GPS C/A Code
0.25 Hzto 1 kHz
up to 5Hz (ROM)
NEO-EG/G

2853

28s

1s

1s

NEQ-6G/Q

-160 dEm

-160 dEm

-147 dém

< 2.5 m Autonomous

< 2.0 mSBAS
30ns

<60 ns
0m's

0.5 degrees
<49

50000 m
500 m/s

NEO-6 - Data Sheet

NEO-6M
32

32

is

<3s
HEC-6M
-160 d8m
-160 dBm

-146 dBm

Page €
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1.4 Block diagram

Y
; S > o
SAW - JART
2 Filter RF Front-End Digital GPS
-— with — F Fifter Engine. ExTy
L Integrated LNA ™
S -
s m F iepta

Pawer Backup
B Maragement RAM

Figure 1: Block diagram (For available options refer to the product features table in section 1.2).

1.5 Assisted GPS (A-GPS)

Supply of aiding information like ephemeris, almanac, rough last position and time and satellite status and an
optional time synchronization signal will reduce time to first fix significantly and improve the acquisition
sensitivity. All NEO-6 modules support the u-blox Assisthow Online and AssistNow Offline A-GPS services™ and
are OMA SUPL compliant.

1.6 SuperSenselndoor GPS
All NEO-6 modules come with SuperSense, providing improved acquisition/reacquisition and tracking sensitivity.

SuperSense enables high performance tracking and navigation even in difficult signal environments such as
urban canyans or indoor locations,

1.7 KickStart / Oscillators

An available feature is KickStart. This functionality uses a TCXO to accelerate weak signal acquisition, enabling
faster start and reacquisition times. KickStart is available with the NEQ-6Q and NEO-6G.

1.8 Protocols and interfaces

Protocol Type

NMEA : Inputiatitput, ASCI, 0183, 2.3 (compatible to i
UBX Input/output, binary, uU-blox proprietary

Table 3: Available protocols

Both protocols are available on UART, USB, and DDC. For specification of the various protocols see the u-blox
5/6 Receiver Description including Protocal Specification [2].

' Requires external memory

GPS.GE-HW-09005-A Advance Information Page 7
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2 Mechanical specifications

Parameter Specification

A 16.0 +0.6/-0. 1mm [628.8 +24/-4mil]
B 12.2 £0.1mm [479.5 +4mil]

C 2.4 £0.2mm [94.3 +8mil]

D 1.0 +0.3/-0.1mm [39.3 +18~amil]
E 1.1 20.1mm [43.2 24mil)

F 3.0 20.17mm [117.9 24mil}

G 1.1 20.7mm [42.2 =4mil]
Weight 16g

Table 8: Dimensions

GND G0 [
MOSI/CFG_COMO REIN T
MISO/CFG_COM1 GND
CFG_GP50/5CK: VCC.RF
Reserved Reserved
T8 <pA2 NEO- 6 VDDUSB
8 sci2 Top View use.or i
TxD4 USB_DM
RxD1 EXTINTO
V_BCKP TIMEPULSE
vee ss Nl
GND. Reserved NN
B
Side View c

Figure 2: Dimensions (see Table 9 for specification)

& Far information regarding the Paste Mask and Footprint see the LEA-6/NEQ-6 Hardware Integration
Manual [1].
GPS.G6-HW-09005-A Advance Information Page 11
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2.1 Pin assignment
Module Name {]e] - Description
1 All Reserved Reserved
2 All SS_N | SPi Slave Select
3 All TIMEPULSE [#] Time pulse (1PPS)
4 All EXTINTO | External Interrupt Pin
5 All USB_DM Vo USE Data
6 All USE_DP [e] USB Data
7 All VODUSE i USB Supply
See Hardware Integration Manual
8 Al fesened Pin 8 and 9 musl be connected logether
. Output Vaoltage RF section
-
. Al g Veerr = Fin & and 9 must be connected together
10 All GND Ground
" All RE_IN GPS signal input
12 All GND L Ground
13 All GND t Ground )
SFLMOSH/ Cenfiguration Pin,
1Al 'y -\ MOSICha COMD g Leave apen ff not used. 1\,
" 5Pl MISO # Configuration Pin,
15 All MISO/CFG_COM1 Leave open if not used.
L Fower Mode Configuration Pin/ SPI Clock.
16 All CFG/GPSOVSCK Leave open if ot Do
17 Al Reserved i Reserved
® Al . 5042 o o) DBE Data
19 All SCL2 vo bpc Clock
20 All TxD1 o Serial Port 1
21 Al RO, | Serial Port 1
22 All V_BCKP | Backup veltage supply
23 All vCC | Supply valtage
24 Al GND | Ground
Table 9 Pinout
& Pins designated Reserved should not be used, For more infarmation about Pinauts see the LEA-6/NEO-6

Hardware Integration Manual [1].

GPS.GE-HW-03005-A Advance Information Page 12
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SIMa00
The GSM/GPRS Module for M2M applications

SIM900
GSM/GPRS Module

SIM900 |

I S2-1848S :
| FCC 1D UDV-D912142009007

| TMFT: 382134M011470607
i ! ll ]

2609520001098

L \
i |

The SIM900 is a complete Quad-band GSM/GPRS solution in a
SMT module which can be embedded in the customer applications.

Featuring an industry-standard interface, the SIM900 delivers
GSM/GPRS 850/900/1800/1900MHz performance for voice, SMS,
Data, and Fax in a small form factor and with low power
consumption. With a tiny configuration of 24mm x 24mm x 3 mm,
SIM800 can fit almost all the space requirements in your M2M
application, especially for slim and compact demand of design.

s SIMI00 is designed with a very powerful single-chip processor integrating
AMR926EJ-S core

s Quad - band GSM/GPRS module with a size of 24mmx24mmx3mm

s SMT type suit for customer application

» An embedded Powerful TCP/IP protocol stack

o Based upon mature and field-proven platform, backed up by our support
service, from definition to design and production



SIM900

The GSM/GPRS Module for M2M applications

General featrues @ Hands-free operaAt‘mn
(Echo suppression )

e Quad-Band 850/ 900/ 1800/ 1900 MHz ® AMR
® GPRS multi-slot class 10/8 Half Rate(HR)
® GPRS mobile station class B Full Rate(FR)
@ Compliant to GSM phase 2/2+

- Class 4 (2 W @850/ 900 MHz) Interfaces

- Class 1 (1 W @ 1800/1900MHz) ® |Interface to external SIM 3V/ 1.8V
® Dimensions: 24 24 * 3 mm ® analog audio interface
® \Weight: 3.4g ® RTC backup
@ Control via AT commands (GSM ® SPlinterface

07.07 07.05 and SIMCOM enhanced AT®  Serial interface

Commands) ® Antenna pad
® SIM application toolkit ® |2C
® Supply voltage range 3.4 ... 45V e GPIO
® Low power consumption ®  PWM
® Operation temperature: e ADC

¢ APl Compatibility
Specmcaﬂons Sorfeys e AT cellular command interface

® Group 3, class 1

Specifications for data

® GPRSclass 10: max. 85.6 kbps
(downlink)

PBCCH support

Coding schemes CS 1,2, 3, 4
CSD up to 14.4 kbps

ussD

Non transparent mode
PPP-stack

oo ® 000

Approvals (in planning)

CE
FCC
ROHS
PTCRB
GCF
AT&T
Ic

TA

Specifications for SMS via GSMPin Assignment

| GPRS

® Point-to-point MO and MT
® SMS cell broadcast

@ Textand PDU mode

Drivers
® MUX Driver
Specifications for voice

® Tricodec
— Half rate (HR)
= Full rate (FR)
- Enhanced Full rate (EFR)

More about SIM300 module, Please contact:

Tel+86 21 32523300
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Fax:+86 21 32623301
Email:simcom@sim.com
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