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ABSTRACT

This project presents the design and construction of a vacuum cleaner. The
basic working principle of the vacuum cleaner is divided into 2 systems: automatic
and manual systems. The working principle of the automation system is equipped
with 3 ultrasonic wave measuring sensors attached around the vacuum cleaner to
measure the distance between the vacuum cleaner and the obstacles .The
ultrasonic wave measuring sensors are connected to the Microcontroller which
commands the direction and speed of the DC motor by PWM. The Microcontroller
also monitors the vacuum cleaner to turn away when detecting obstacles to avoid
collisions and damage .The manual system remotely controls the vacuum via the
Bluetooth system. This vacuum cleaner consists of all 3 wheels including one front
wheel and two rear wheels. The front wheel acts as an independent wheel while the
other 2 wheels control the vacuum cleaner to turn left or risht. In addition, the
vacuum cleaner is composed of 3 DC motors. One motor is connected to the main

brush while the other two motors are connected to the wheels



AnRNssuUsZNNA

Tunmsdnvilassnuiedeagaru Tmid1veveunsranyue11IEAUTNYY He.aT.
g Anlaides Arotuurliang Tiduusiuastiouslotymeneg sufsaauiiuas
gunsalililummvilasse §ﬂﬁ¥dﬂ€u3mﬁ}’l‘iéﬂﬂﬁ1uﬁlﬁ'EJ’.]%’ENI‘LJﬂ’lﬂﬁﬂ’a’m‘iuﬂ'ﬂma’@ﬁﬂﬁ’l
wagheuiusUsegndldlulassay

vovounszAndnnsmiitiemdsluFosldiesneg Snvadnpyatuayuuaniy

o o

4 & - - a a a a §alg v L3 =5 Y o [
idslabiiauesamajuiinasiiouq mnssudidnnsedndilvdugunsal saudslimuusii
fq ilmauzgdnvhanunsavhlassnuillidusagans

£ & Yasr o @ 1 = < £ o o Y ¥ o i &

gamelnnzgInimivilasauilesludsslenidmiufaulauasdimanuiluld

nule



W

UTARBDNTE TN ..o |
UNAAEDATIVIINGY....ocerrerrrecensossosoeseeesos e essessees e I
B L If
1V IV
ST L O Vi
G| I o eSO, OO VIl
WU RR TSI o AN\ /77 . . 1
1.1 AT a A WEFRVBIIRNY oo 1
1.2 A VLAY TR UTEAIAYBIMITANY oo 1
I8 £ BIRT ey e AT )Y e SEFIMIMENT o V@ C N, v, ) | W 1

il 1G0T G 21 DR MO NI 2 N A ¢ A7) B LY 17 | W 2
i AUl Y o A A AN e o ——— Lo ST | N 2
UM 2 SMATOTREITON oo LD M el N S 3
Acbragmgilypi] o S o A e 4 3
P\ TR N S A SRS L S - s e/ S 3
2.2.1 UDRDT I TEUANTA .ottt 3
2.2.2 WG I\ e 2 d oS A 13
2.2.3 TATABUINITAADT ..o oo 15

A RV . Ny SRS 16
224 ué’nnw@m@umauﬂ?m@ms’{u ...................................................................................... 16

2.3 MABRGUNTAL ..ot ses s 18
2.3.1 NOWIDTRYTNTEMARNTY oo 18
2.3.2 ABUADTNTEMART.. oo 19

B B BT s cvnsncsnasomsn st sSSP S 19
il T 20



81508y (5i0)

Wi

UM 3 BB UTUNITIT .o 21
3L AWIIIOU. ..o e 21
3.2 FUBBURUTUITU oo 21
3.2.1 VWUAUNTRUATBIGAILL .ot 21
522 eanLmumsﬁmwmm%qamc!u ............................................................................. 22
3.2.3 DONUUUTASIVBIATONDAE U ..o 23
3.2.8 USENBUMRBIQA .ottt e 24
3.2.5 MITATMUBUNBUATUL o iehoree et s emsss st ssssssese et oo 25
UNT & MITVIADOG UAERAMISTATON oot 28
4. YnfsiseriGangdeiiinygmingz. [ L0 \ 3 R ot N A N 28
¢ 6 LR B I VI Jre 2 A ¢ 40) Bana LD TR | W 28
§. L AnapToinervery . N UL A0\ AL /% Prvvresd N 00 B 28

4.2 NPAIUNSIU — ANRIEUIUTVDI LUULTDIORARS YT e 30

< VAETIG | D NBEAY iihireanesanui i1l P U | W, » 8 WPl N NP 30

L W VAT Ao S 7)) W, WL\ £ S Bt v . S ki)

4.3 NAAOUNIIIV — AUV UGYBrvrvvoioroiorooeionesoesoeeo et ireessens s 41
4.3.1 GG N 28 Ao oo Sl 41
8.3.2 HANTIGIARY 2. G -Bespirrrrensrrmrnnnrremsnrsrgornsorses gl SN S gl vsssvvsoessssmmmosssssesess 41
UNT 5 AFUNANITITY UASTBUAMOUL oo 43
5.1 ATUHBNISVINADY.....ooooocecerirce e eesseessee s 43
5.2 DMMBTQUATIA ..o seees e oo 43
5.3 UBUAUBUUY oo eee e 43
BBMENTONBY v eees st 44
D U A Y5511 nssnsmsems v wesmpoms om0 555 A SRR 5558 45
QUSRI IMTUVUATOIRAMU . e 46
T AT AIURL et a6



815URYA919

M137971 e
4.1 MINHANITNARDIVDUIUNLOTTANZIRATIT 1 oo 40
4.2 M151NANTNAADIVUNBIUYDTTAASNRTATIT 2 oo 40
4.3 P NHANTNAADIVBULUYDTTANTNYTARIT 3 oo 40

VI



gﬂﬁ W
2.1 ETUTBYUTMTOAUANDS ..o 4
59 Wmmﬁ’uagﬁauﬂg’mﬂmﬁﬂ ....................................................................................................... q
2.3 dnvaisvestudwan ... B e TR s) 4
A LT 5
B UL BT Y Missssseiscnsssnnmnsesesnonsone5bAORRRRG s 5wt A S s 6
PR TR OT RT3 PR ™ .., 6
2.7 193N RUBINBLAD TN TEATIUUBUNTI oo 7
2.8 NAIMITNUNBA BT NN TEUAATINUUTUI oo 7
2.9 2993MIausoLAeS IHN TEAT UL SN AL ANODS 8
2.10 239smsausanes sy asswUvaD U AU AUBWOS 8
2.1¥ @)W Modatation ) . sk, C. Uvet L2251 S 7 SV 10
2.1¢ B9y H-BS el TN L AW /2 e SN0 i
2.15 prraR Tt L 238D D L A N A YA ekt . B 11
2.14 #énMInT9TULaL TRTEEEMS I TNQMEARIEY e 12
2.15 M3vhauvesdume s e e s onauSan S HDA oo oo 13
2.16 N3NUARIAIGM ARV SN UMAAEAN oo 14
2.17 looinsun1sVeuy e S uves I8 s i e AR US AR BT oo 14
YA e [Vl gTeR Y 0, VLY, b - A o O, 3 N o 15
ARRT TN i e N A A S 17
2.20 NITAUBIATOWAL oot i
2,21 HDUADTIIE T NTEUANTI oo oo 18
2.22 HBUIBSNTEWANTI oo 19
70 1 S 19
2.28 WAANGAD NI .....ocoeereerenenrsossersoesseee oo et es s ees s 20
3.1 URONIADEUNTIMARTUADUNS WA oo 21
3.2 ‘uﬁafﬂ,masLmsume%gumaumﬁﬁmwuaqm%aqmﬁuwwé’m‘[uﬁﬁ ................................. 22

Vil



d13Uty3U (siv)

gﬂﬁ _ NN
33 Uﬁarﬂ,rﬂasLmiuu,ama%umunwﬁmummm%a@m!uszwuuuma ................................ 22
3.8 TATUATOGANUATUU e 23
3.5 TATUATOIALUATUN e 23
36 MATBIRAEIL e e 24
3.7 WA TSI NTTUBUATOINEI oo 24
3.8 MANYIUVBIDUNEATUY BCOMEIOL ... oo 25
3.9 UADATUSUNTUYBIUBUNBLATU .o 27
4.1 mwﬂizmwuﬁuﬁaumi@ﬂ .................................................................................................. 24
4.2 LﬂUﬂ?Sﬂ’ﬁs‘UUﬁUﬂﬁﬁﬂ’]‘iﬂﬂ .................................................................................................. 25
R0 ARG ) T et WA AW ol DY o b TTSRRI | W 27
4.4 2NITAMIUM INAABUN T UAA R AUNURDT DR IYTA oo 30
4.5 Serial monitor uanasyEzLLYRTSanslednfiaf 1 Assus 5 wuRwag. ... 31

"o a ¢ w a w oa o a
4.6 NS MIERIANWadUBUBALALAEYSATDLTUTES Dani TatARIT 1 Tissas 5 wufiwas. . 31
4.7 Serial monitor waMITEEENSUULRSSaRSwDAMT 1 Nzey 10 WuURWeS . 32

4.8 N3 muamaadueaenlalaznInveruaessanilailasif 1 fistey 10 WwuRns 32

]
=l

4.9 Serial monitor hamTzszNILTURS DA lwTAMIT 1 NSzey 15 WuRwas . 33
4.10 naluansradvonenlalasysaveLsuessaniledaiig 1 Tistes 15 Wwufiuns3s

4.11 Serial monitor WaAITEEEMINIUTDIDANI AR 2 ATzes 5 wuRns . 34

]
=l

4.12 nsmuansrvadunenlalazyiinvadeuiressanslaliaiaf 2 fissey 5 wufiwns 34
4.13 Serial monitor LanIsTEEMLUaSSandletinfT 2 fisvey 10 wufwns .. 35
4.14 nymluanainWaduoonlawasyisavesausessanileinfaf 2 fiszes10 wuRiuas 35
4.15 Serial monitor wanaszBEMALRTTansadaff 2 fissor1s wuRuns...... 36
4.16 n3MuaniiadveonlaLasyisavedruressanilaiafif 2 Aistaz1s WwuRung 36

4.17 Serial monitor KAAITEEENIUYUYBTDARSUTARIN 3 Avey 5 Wwufwas .. 37

'
=l

4.18 namansriadveonlALaLsAve LsUwessans lelafif 3 Tissey 5 wuBiuas 37

4.19 Serial monitor WAAISEENIATULRSTAaRIUTARIT 3 Asvey 10 wuiuas .. 38

VIII



d15UnysyU (sio)

JUT Wi

]
=

4.20 namuansmadveenlaLar NI ATeNYLT D SansaafT 3 fisvee10 Wwufiwes 38
4.21 Serial monitor UaRIsTEEMLLRSSansNadaff 3 isvey 15 wuRuas ... 39
4.22 nsmuansAiaduodenlauasvsavesaugassanslainfmi 3 fises15 wuRiung 39
4.23 wﬁ’lsm'sw%'aquﬁ .............................................................................................................. a1

L Rer R B R 42



1.1 anutusnuazanudrayvesym

J - - a =y s s
ewnanmisiaulanieiuasvgisvesdinuiiies waznsidaiuiausssunay

walulagrinequassiiadszma silingunmwumuasnateidu gudnatslunate i o1

[ s a

gudnanameiunisiionts gudnarsmisiunisne iudu daufieoglusiedmte s

waslvairmvhalungamn dwalidauludennilowinwiodiddiniisdu qune Fes

TuRnveunhivatsedwluusayiu viounsuiilustaeony iliuesdna wiewilesdn lu

i
a

m'ﬁ'«i’ﬂmsﬁun'ﬁﬁ’]mmasmmﬁag}mﬁﬂ%’qLﬂuﬁaﬁqﬁsg:nﬂ WsIEnasaulaayinliAn g

& o g ) B Y oa W 1 v [ )
anUsnilufiavanveselsrduneliiindunerequamvesaulut il Tasianizduds
dwalnensiuszuumaiumela saiuielaenndosiiddinveseuludruiios uasiite
WinpwasnInaue nguvesimindaldesnuuunazasrneiesgaduiianunsavinauléa
sruugnluifaz svuukaung iWetinyssanslunisyamiuazernty wastrelsUszuse

usaaganalunNIsyANaz 1 nAIeY

1.2 ﬂ'J'liJﬂ‘J:Q'VIlHEILLES%ﬂQU'ﬁSﬁQﬁﬂBQﬂW?ﬁﬂU’]

=

iehluashansesgadulivisrounsuaztuszszinanlunisvhauazeinitegonde

= =i

Welilinawazminuarsanss Whiunguauilidesiinamislidureuauazens

TaiinguAuilsianansovhauazeraedliitu daseny s sy

U

1.3 duyAgIUYaINITANE
adiunsesgaru Aamnsainuldsnludd Tnsasamnsandoud wunih oesnds
BWergeidivaran anefuuarvavdsinrnaedd saufeawnsaiauldlaenisnuey

fimnanseegaduInlamiuszuL Bluetooth TiaReuiinudesnisvelday



1.4 YaUWANISIY

° - | o o a 9 o ¥ & a =
-dnnsovibileiesgadundouiiiumin aeevds Beadhe e uasnavdsin

Y9l A DALULTR

-dnsamupsiiaTesaduadeuiidiumi aeeuds BurdednInn uagnaudsdia

11lalasnsruruaInIluvrsruuugys

-Auunwesludlanunsavinulalagludoadeulan

1.5 Uszlevniaadnazlasu
IAiedoagiuitannanilldoldass

o 7 v a d = 1% & 2/
-mmmmmmgwmuaLaﬂmauﬂaﬂhﬂf*ﬂumiaﬂwmmlm



2

=D

un

awv a v
NTUAAENNYAVDY

as :3‘1 kY

2.1 ¥annI5LU29RAU

mann1silewiuvennsasgaduiuazuiadu 2 svuu fle 1. syuudnlul@ axgnmuay
1 9 a o d‘ a a v a & v & v aa <l
me lulnsnaulnsaned Windeud nuni neevds dendne deava Iesnluld uavesdl
Wuweitssesmedsdaniiluia rosinszormaieliiniesgarduannsavauidsaie
Inddsfinvanaesls

2. svvukiiuia gnavaulae lulasaeulnsaiaes wuiu udazgnddly Hiumri nee
WA 188 11920 Meilam Auszuuugys awddlinudenis

insesgadutuiiuuamasluf fie dulensiy 12V 1300mAh Tasanunsavheldlag

Ldfeadsuuan BnviedaanunsatisUssudausaazinalunisyinaiiuazentuaneae

2.2 nauiiifeados
2.2.1 uawasWAINsEuEnT
2.2.1.1 aNunInevaINamasliiInszLanse
veweslwinTzuanss vieRdueines (OC Motor) \ugunsaifiuUasmdssulniials
\uwdsna Tasadrennelu veimesnszuanss Ussnoudedundne dosdiu loun uwimsn
N1SUATUNLIRAIM uBNINTd iiudsadny (Brush) Fadududeuseiitefundsaulniia

aeuenludiunanvesueines ilevnainldiulniinszuanss sxlignnisnilviin

AULLLIVANTOUY SEUARIN

2.2.1.2 d@uUsenauyaauanes lWinnssuanss

s

wawmasiwinssuanssidulsenouiddny 2 drusisll
1. drunegfiunvseniiuninawines (Stator) Ussneusie
-Wsunselen (Frame Or  Yoke) Wulassneuenyivsinddumafureadunss
' 1 v - ] o = - v & o w 2 ' -
wimdnandunielutaliliasuisssuasdndrulseneudugiiudaussindnemdnuaense

< 1 1% I~
LwaﬂLLNwmmuLngUmdniwan



s

JUi 2.1 daunegfuivioainines

= W @ i ’ I |
JUN 2.2 amaaniiueysoudiudingn

-uimdn (Pole) Usznaudie 2 daumeunuiaualivdniasanaindiuusnunud

o 14 1 [ Y v @ | = a a ] P
(Pole Core) emsurmanuNY Aumeauulsenauiuduuisdiadniunsy dudatei
duguldniuielfsiugunasmesilamesiSunintusimin (Pole Shoes) Finguszasdlil
& 1 va  w = A 9 va v o A 9va
TuslvanuazlsiwaslnadatunnigaiteliiAndesenmmiosiian welhintesoinieios
=i = v - &) Sy ) e \a7 o s s I R
fignaziinaliiduusunivanantuimdnandaudwdndwlulaaesunnilaauditliiae

wisdanseridslnvedlsinefinidunisilinemesiiindau (Torque)

JUT 2.3 dnuaizastiwlngn



I o 1 =4 . p L) 1 5 ] < ﬂi} o
dUiEeY YnaInaUINWIWMAN (Field Coil) azWusgsouqunuiauivdnunainiyi
MiNsunTElaINAeueniieaLduLswiman ATy LasiduususindniezAnns
AnanuaziasuiutvawILkivanvese sy v inusintuy
Gl =l 1

2 fivu Rotor) svpuviaiseninlsineifmyuivhliiAnidsudununcey

lupdugnUu (Ball Bearing) %qﬂiznauag'tuuciuﬂmﬁaﬁw (End Plate) voaaines

JUN 2.4 lsas

falamasusznaunie 4 diuseiu fe

Lunuwan (Shaft) ufdmiuianauiuames wasdaunumsnensn
1wes (Armature Croe) Useneudualsinesunuimariasnseguuunde wetsiulyinyuag
Tuwniaiinsduandiouls

2. WNUMENB13U983 (Armature Core) YndsukumMEnU19 AL (Laminated
Sheet Steel) ufidmiuiuraaInesuivestuadiostn (Torque)

3. pauilemas (Commutator) vivhenaunsesnuuulududasaiauaului
(mica) Auszarinadvesmesiinmmnes drurdvenesiammes ziivesdwmsulduaneans
109UAAINBITUNTDS Farsuianeste AL LA ULIuNE \Dugunaumsanszuen Sl
dulanuuusednu (Carbon Brushes) Wesunssuaananetoudnluss wrainersueadiite
afaduusaivandndrunilslifiianisfndauasiasufusudunslwsnindiu faia
MnnaItaulvEn MINAIILEITEN UGS mewmes (Motor action)

4. YAanaI3uRe3 (Armature Winding) \Duvnarniueglusosaasn (Slot) vaaunu
915111983 WnvasmmIsdnvielvguazinnuseussinvietestiuiuagfunsesnuuy
vowhlsmesuiniug diefieliimnsauiumusine Adesns esfnwsoluludaansi
813171305 (Armature Winding) Tuleniansly

3.ULU59074 (Brushes)



JUN 2.6 w0

[ 5 (3 =l ] = A a = v = A "y P L =
nneATUaulgUTTuwsdmasniuinlure sl selialanaegiuuuiie a1l

v e w

n' = 3 d‘ s I U L3
AUNFNUIAD LR DINADALIANWETUNTELLE LLﬂd‘fﬂ‘ﬂﬂ'ﬁgLLﬁ‘lWﬁq'ﬁgﬂq'N“Uﬂa'lﬂﬂﬂl'iﬂl']l,"ﬂ@g
o a v od ¢ o v o
ﬂU?ﬂﬂilWﬁ’]'\ﬂﬂﬂ']ElUﬂﬂ ﬂ‘amLiJquli.maiﬂ‘isLt.a'lwﬁ’m’iaﬁlzwmwm'i‘Uﬂ‘izLLamnmEJuaﬂ

\iludnesiiamines Tameriueiinaussdavitliuamasnanls

2.2.1.3 vinvewwamaiiniinssuanss

uemaiUuUBYNIN (Series Motor) Aeustnasiidavammauiuusingnounsuiuens
wiesvemeIneiviniindTaas (Series Field) finaudnuaziianeliuseingstouldidugu
Mdsvessaliihsasnveaasuliiheuiiseuvememeseynsuilelifivanmnuiiazgs
nnudniilvanundeninuiifazanamiulvan Twanuinvieviauminerudianas us
vnadnvessaweslidudunsisnnguantidiaiemiunlituededdinilutunany
8814 19U wFesgaruaiomanomis adulwindnsduinatestiny uawmeinssuanss
wvaynsuldruminléfideldnuminnssuaszsnnamuniisevavanauiislifiinanude
AITRrganetainsunselawaiy Feduaninuameiuuveynsuisdeiiivanude

DELANE



3 (’MW ‘_

Series Arim.

O

JUn 2.7 23N YNULeBImeINNIEATIMUUaYN Y

UMD INAINTLUARTILUVILIY (Shunt Motor) MSasenduiuewmes usmasuuy

=l

vuuilvnainaunwivin(Field Coil) assovunuiiutnain ynaoinemaswuvIILl

L (3 3

L = A = QI 5 i dl L L2
ﬂﬂmﬂHMﬁMﬂ’J"I&IL%’?FNVILLSQUWLS&J“&{NWW LLﬂﬂ’ﬂﬂJL%’]3§JUF’NVI°U1JV11J’EJLﬁl’ﬂiﬂ’lull"lmﬂll’]%ﬂ‘u

2

[y v I o o 1 = o1
QWUﬂ\jﬁ WﬂaNLW?'lﬂWﬂﬁﬁJmﬂﬂﬂ’]iﬂ?']l]L%'ﬁmmuaxg}gq ﬂ’]'iLUﬁEJNﬂ’J’!iJL%’ﬂﬂMEJ

+ O— :

Arm. Shunt

0

gﬂﬁ 2.8 199IN13YNUL B85 NN L LERSILUUTRIY

waLmasIWnsELAnTIMUUNEL (Compound  Motor) #3al3eninneuUfueInes
d"‘ o L2 Ad
vawesluinszuanswwvunaniiasinudnvuridvesmawmesluiinssuanss wuvwuy
LazWUUBYNTUINTINAY walneswuUNay Spmdnvurirviedusilngs (High  staring
torque) wirSisauns sausdaliilivansunseiadilvanfiuivomesuuunaniiiznide
VRINVUUNTBVARINTUTIDE 273

337 1l¥ovaainuvuiurivuiuivenamesisenia venduviShort  Shunt Compound

Motor) Aa3U433



Series field (F5afan)

—I

(evianeed) (Sundlan) E
Arm, Shunt field —mn¢
e

r.a

O

JUN 2.9 193smsihaunemesiniinsyasauuuresnturireuUiauemes

2891 2fpsieYRaIn vuIAUTAAIREYNINLALIRAINBIIIETITuNT 1A duNden

UnniainaiLong shunt motor) fleguaeas

Series field (Hladan)

(Hunitas)

(@vaLae)
Shunt feld

Arm.

i

JU# 2.10 2993 svhauemesiihnszasuLastuireuUiauewmes

o P=1 2/ ] = o

\Wesanuewmesininszuansedisiaignuazldauing Fanunisusewmesinda
nazuanss wldaulavainvaty iy vesduruiadn Snseulwin wwunayusudiuay

o @ i = o & Ay v oA o =
1599n 369 Tulssnugnamnssusaudslumsyilasanuasilliidentd vewediies 12 v
50 rpm dmsude 2 6 was nelmes 12 V 1500 rpm dwmsunusetandn 1 ¢
3/ L4 4 i/ -] o 5 a
nsldau seimeinisuanss sedldnsvuagalunisyhe fadu lulasnaulnsaines v

Liannsaveudalasnss Au wewmesnszuansild Sefaiyndunszua
2.2.1.4 n15AIVANNBLABS IR INSULARSS

Ingilazmuruesrdsznou 3 Usznisde



1. muAuAISeweInes (Speed Control)

2. muRuustlinuesemas (Torque Control)

3. MUANTIANIIN TN UYBWBLABS ( Direction Control)
nImUANAMILSIYBWBINBSNTEuaRTItY Tevhldlen1sUSunssiuidelfueines

dun1smunuussda lasnsmuaunspiaiiinussaneueed wasiisnelifusnaina

s lunsdlawnweiuuuldvaaniy dmiunisaiuaunianyy W3BN1SARUAANIINITVIYY

2
o

1 lunsalueimesinings awnsavildlaensadutuvasineln Aselduduemes  dmiu
=l =3 £ < = ¢ 1

nstves weweshiihnssuansaain uwulfulindnansduannes s¢liannsanuny

erlslosnnidn Tnsnismvaumuiiveseines azgndrasesunuseiu Tnsanusauiu

Lilsiiudussfugeaaiisreliuomes daunsmunuussdn a1avilagldfiuniuyiue

. ) ' a o w I A & )
LUUTAAIA (Wire Wound Resistor) usifiazifiaiaslwigadeiishdumm aztulutlagiy

@

(=]}

Julnflsuldmsmunu dersiadiousgiaines (Pulse Width Modulator) #:ayld

elldiunuemesifutng q Insnmsauauussiu Aensuiudianitwesiadndngliiuies

3
v ol

Feilavihlianmdsganduliun dwivnmsndummyureseines  entldisadudade

ile vieltinsimdvieddnnselindidlumun
2.2.1.5 PWM DC Motor Control

PWM w38 pulse width modulation Wumadiaildaua audivesewes Tagld
winn13 \Ua Un wewmeimennuiige wunaAtedsvesuseiuiildsenundieuwinfunis
wWasuwssulasnsPwM dulasiluasiinsadrignedudinden (Square Wave) saninlay
vunAUvesdtyaIn (Periodmdnnisddyues PWM AenisUsuiasumauninavesgn

ﬂﬁu’LuLLﬁiasz Ingignadudufiegsiliusaiuaisioonunilates uasdrgnaduen

2/
< a = Y | = v oy

L39PURAsNETIANNTY nFUAUES V 1ade (udd) %qqﬁaﬁwﬁu%uagﬁ’ummn"m

U9IgNAAY T NievesgnAauilisandt pulse width w3e Duty Cycle



Pulse Width Modulation

Duty Cycle
Lo25% ‘ :
12V ‘ i
ov = -——H———H—-ﬂ——ﬂ——--- 3V average
o ? .
I Duty Cycle |
50%
12V
ON | OFF
N O e e sl atala 6V average
oV -
| .
Period I
Duty Cycle |
90%
12V - _
=== ==H- l==_10.8 Vaverage
OV L7

wwi sHowToNechatronics.con

U 2.11 Pulse Width Modulation

U

2.2.1.5 A15TUNTEMElRUBLADSNSLERN S

) e € 1 ' & 4 P v a ¢
nUunszuanTuamesauingasilunuy H-Bridge FnasUsznoufmensudawmes

<4 o v o = € sy & 3 I @ L =
wianenwla lngvimihiiluadadilala $1uau 4 99 (Q1-Q4) lnssiariu DC Motor PRgUN

1 L

= a v oo
5 @saunsanivaunsirniansivavenszuald Wedsdygiuniuadliueainn Q1 uas
Q4 ¥ wazllanisyinuveseamn Q2 uay Q3 nszuadrlnaIngm Voat Tugm GND
Jviliuewmediiuvau  Wedwdyaranuauliueain Q2 war Q3 ¥iau wazlanis

vieueediin Q1 uay Q4 nsziafilvadunaliuawmesvyundudie



11

Vbat vbat

‘B’ side ‘A’ side ‘B’ side
. Q3

Q3 Q -
== e N
— le— & D1 D3 -
== =
: ey
le— A D2 D4 X —i
3; = i
Q4 Qz2

SUTl 2.12 2995 H-Bridge

Tulassnuilyadunszuaild Ae yadunsvua L2osN

3UA 2.13 yadunszua L298N

2.2.2 \WwULwRTIATTEIN
2.2.2.1 AMUVINEYDAYUYDITATTETN
HC-SR04 iHuwuiwaslugadmiunsiaduinquasnssszmsnuulsiduda [1-2) Tneld

Y a P H = ' [ ¢ o ol
AAUDansIeln mu’juﬂamammmﬁqqLﬂumwmﬂﬂsumaawwﬂ HAMUDNUTEU 40KHZ

v i o |

) P | & v oA '
2Av9N13lUAND T Aefldnwaurassauemadudidu dwalraduldunnatsssniduig

39 wazanansaBemdunssluvuingle 9 Ald wazuenaniiaawd aokHz Saudumuans

2

= =l s v i 74 nl' = o v r.‘i' = -al
TrETIAUMAAganaiunIT Iy minliAudgelu ssvilinauiunalaluszegmaiiana

2 2/
o o \'L!Ju

o v d' o 2/ = L= A 1] - =
indadnldnuasaeinsverlalussosiidu Tnscoeldmng 2 - 400 wudiuns vve 1 -



12

156 U7 awnsanalrnuivlulasaeulnsaiassiame Tdnwdsaus wuigsunisyaly

Ussgnildnuiussuumuausnluii® wissuduvuous

2.2.2.2 ANNITINTUTBLYULYD S INTZHEN
vanmaha szmileuruiunismsnduingiedeswesdnen nuguil 2.14 Tasey
Usznauludaeda $u-ds sansileiln fderdwiuninud 40 kHz eenluluennimdae
AULUTEIN 346 LwATHETIUAT Ltaxc?f:;%"uasﬂaa%'ué’mt:ymﬁasﬁauﬂé'umﬂi’mq il
nsumslunisindeuiivesrdy, nafildlunsiumali-ndu @ fazanunsariuram

T8o¥1eveding (S) 19a1n S = 346 x 0.5t

]
| 5]

{u HC-SR04 (Wusuiigniealdaunniign nsdeansiululasaeuinsaaeiasléiansn

1 U

Ty o vildanuazdl 4 v1 Aawn VCC Trig Echo waw GND Tusuilsesiuussiulvidsadi sv

nsalnuwsasulidsaiaunin 5v lugaazlianuisavianldnuuni

JUW 2.14 vdinmansadunay inssesinasenindingienaudss

v/ 1

d' t %4 [ [+ fasfnf 174 | b
Walinseuiamissezidulumeainudie lugawureitdalaUsznanaliiiouies

'
o/ Y

uin wazawwaansvesmsannadudyauwadiiinunieduiudfussosnediiald
2.2.2.3 wiann13inssezinenausanileda

s A o U s v A s ;2 =3 = 1 | L7 v - (-] o:"
WANNSNEIAYYRINTINTLUYAMEARUDans 1 lela AaniTdirdudansilasiasiuiunils
aanlUanids (Transmitter) Wlondudaluvuiuing aduasdnisazfieundunn udais
s o @ . 2/ a s P d‘ = Vs - L a’l" [ £
nauluvuiiiu (Receiver) men1ssuiunaifdwmausenly suileSundunduinites vl

\EmsamsEEEisEnIinguduesla



13

as =
Wuwasinszuzdruadudaninluiia

AMUB 40kHz M
«
\

FEUEUN = TEETan * AnuTdes 2

-
@O www.ioxhop.com

* STUSMNABININNTY 2 URLUAS

A [ @ v dl @ =
U7 2.15 msvhanveadueiinszussunausaniiluia

dl 2 ¥ 1 ‘ = L% du o L dl
F¥EEIA19AINATIAYTI a1 s R unaslUwasnduil tsratunsatiaaiilaly
= v W H - 9] W - a a
Wiguiisuniusnsiimdssannsofunislaluluemelaias lnesns1iéadoeiiaunidle

Tuenaisamldmugns
dnsuirendedluainia = 331 + (0,606 * quugiilumissasmivaidea) m/s

o ! o o a ) & ' as = Y

dungdn dnssrvendesiidunlueinimiu sxusgiugamal m vazdude
Auliluduweidanilatiauisiu Sailduweingumniunde vilvamsatnsseznald
wiugnanndeliy dmsuluiuitlifiduwesingnmad viansodnduwesingamgiunse

4. o1 = v U - d 5 =i = A
WeunmAuEanaIneln wieldrgumgiiadeislvessunalneld Tasgnmgiindoves

& P -
Usewalneialavesd 27 serwadua

Y



gamplilndsvewszwrlvelundazne

o3 26,
tiansunn _§'35.3

oA 26.3
Wimedvoon _ZH 1

#rusan 28 1

nan 5 283

wriupeniflsanile &2 77
285
a 23.1
wilo 27
e e e -

0 5 10 15 20 25 30 35
W oM @O mgpdeu gomgilumheamisadoa
@7 www.ioxhop.com . sk
YauUaIIN INWAL

UM 2.16 namluansrrgamgiliedsvesssnalnelundaznin

2.2.2.4 MANNSYNIUYLTUYefInssusaeatusanilyia

¢ a & = igen, o i ] =
Lulugauwesdansilafianu avihwsiuanseiu Wesanustasguinuannsad

1 a 1 =l s o A o s d = e
LAANNTINY HAENANNNANNITNNIUITUNAAYVIIUNDUN Y

Crystal

OF www.ioxhop.com I_\ [”1

(@t 2o

U1 Trig

10us

frUsEuana

100uS - 25ms
v o 41 Echo
fnI5U

P [ [ & o 2 a W 1 =
E‘LJVl 217 1{5]EJu'ﬁLLﬂillﬂ'ﬁﬂ']\'l'lu‘ﬂﬂ\‘lL‘YJ‘IJL‘U@‘J'JWWEJS@?EJF’]ﬂuaﬁm'ﬁ'ﬂ‘ﬁuﬂ

P oA a | @ = a P a
PNFUN 2.17 9z diefinnsdedryaandlui Trie 29asnelussFuadannui

14



15

'
L = v £y 1 =l

40kHz d1uau 8 gnadusenly lagldmudainadanealdusiiensds udrmdsmuSouiailou

]
o =l

dalng szdsdymineenty anduidiendudinduaniiingu Awisuaiewdululasiny
dyralwihagiwiuszainana udrlvideinnoenumisun Echo agifiudn unundnves
uwesanluflszinana Ssuszanunail Tuudassufazuansiaiy ag149lusu HC-SR04
wliledlulasrouinsaiansives ATtiny24 Tusu US-100 fegldlulasreulnsaaesuuu

=l o 1 ¢ =
LEINU LLGﬂi.IV]'i'WULU@'i LUBQ"UWHLUQ%‘I@‘UUUIMQﬁIﬂuaU

2.2.3 lulaspaulnsaiass

lulaspoulnsaiaesilugunsaldidnnsetindiilénruaugunsailuiviesyuy
didnnseindinan lulasreulnsaaesiuuisuiadiounsuiimesvuindnanunsoidon
Wsunauaalulyl ulasmevlnsaiaeifiae funifesdeaitesssiuiummsesminluniuny
szuviinnuiemudlaiideamslaslifonmdniign uwiinladldfesmunadnmindy fud
aunsadeuyaiddlianusaufinuldesdalui® dewuunisBoulusunsuniweneg
nunmdIug Un senuuy Wardndus nasnsutnUssivsiaans dramanidsslilé
auiardoenfennsdidnnetind ilufidaudsidestunisauns

Arduino_81ui1 (81-9-8-1d u3e o19ely) iluvesalulasreulnsiaainszga AVR il
NISAAUILUU Open Source ﬁaﬁmﬂﬂmwa'ﬁ'azﬁlawzﬁm Hardware uay Software fMuoasn
Arduino gnaanuuuslildnuldine fufuiamnsdmiudisuduiinu fedgldaud

aunsasauLlal LA ARLIABEaaIRIuase usalusunsusialadndie

SU#l 2.18 Arduino MEGA 2576 R3

mUNEYeIuesa Arduino lumsregunsaliaiusie Aegldiuauisanoisss
= = L3 2/ d‘ 3 2/ -:J 2 = |
didnvseiindainneusnudnieuraidnaniiun 10 vetuesn wiailorwasaIna g

\anranuueiaLEsu (Arduino Shield) Uselnneneg Wy Arduino XBee Shield, Arduino



16
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0C:D9:C1:8D:0C:A2 Mazda

4B8:F0:8:CFEB:5C CAR MULTIMEDIA

F0:98:9D:DB:18:3E Nutnaree's iPhone

IC:01:0A:F2:CC:5F MB Bluetooth

5C:96:9D:87:1C:40 Bunsita's MacBook Pro

00:23:3D:39:1F:ES Ford Audio

S4:53'ED:63:9C:95 Sony Automotive

00:18:E4:35:21:85 HC-05

18:44:05:€2:25:04 JBL GO
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2. Slonmta
3 \dlenaty
4.\dlenaty

5.dlanavy

y | Arduino 1.6.7

Soft

File Edit Sketch Tools Help

#include <SoftwareSerial.h>
wareSerial BTSerial(l, 0):

char incomingByte = 0;

char

int

int
int
int
int
int
int

int

bD=20;

echoPi

trigPinl =

echoPi
trigPi
echoPi
trigPi

incomingserial = 0;

nl

I

-] o W W W N

n2 =
n2 =
n3 = 6;
n3 = 7;

int IN1 = 8; £/an2m
int IN2 = 9;
int ENA = 10;
int ENB = 11; / FRpIng
int INY =123
int IN4 =.137
int X = 0;
int ¥ = s
int Z = 0;
long randNumber;
int ledM = 24;
int ledA = 26;
void secup() {

Serial.b=gin (9600);
pinMode (trigPinl, OUTPUT):
pinMode (echoPinl, INEUT):
pinMode (txigPinZ, OUTPUT);
pinMode (echoPin2, INFUT):;

000 OB

// RX | TX

long durationl, duratiecn2, duration3;
distancel, distancez, dlstanceS@

O

3'1]'1'71i 4.24 Serial monitor
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Stop
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Right
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Stop

Stop

[¥] Autoscrol

N —————
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qunsaldmiuvinaseagary
lulpsmoulnsaiass Arduino MEGA 2560
YAdunTELa L298N
Wwulwesdanileila HC-SRO4
ugysluga HC-05

UDMDINTTUANTS 12 V (UDimasiies)
NOLMDINTEUANTA 12 V

WuRLRBs 12 V 1300mAh
napuNURY

wuselmelu

WARUYABINIAVWIA 5V 0.4A
anelwvuneing

vioua

Mdeildlunisaiunu

#include <SoftwareSerial.h>
SoftwareSerial BTSerial(1, 0); // RX | TX
char incomingByte = 0;

char incomingserial = 0;

ntD=6



int echoPinl = 5;

int trigPinl = 6;

int echoPin2 = 30;

int trigPin2 = 28;

int echoPin3 = 34 ;

int trigPin3 = 32,

long duration1, duration2, duration3;

int distancel, distance2, distance3;

int ENA = 8;
intINT=9;  //a9am
int IN2 = 10;
int IN3 = 11;
int ING = 12;

int ENB = 13;  //fede
int ENAV = 2;
int IN1V = 3;
int IN2V = d;

int FAN = 7;
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intn=20;

ntm=0; .

intlJ =0;

intV=0;

int W= 0;

long randNumber;

int ledM = 24,

int ledA = 26;

void setup() {
Serial.begin (9600);
pinModel(trigPin1, OUTPUT);
pinMode(echoPini, INPUT);
pinMode(trigPin2, QUTPUT);
pinMode(echoPin2, INPUT);
pinMode(trigPin3, OUTPUT);
pinMode(echoPin3, INPUT);
pinMode(ENA, OUTPUT);
pinMode(IN1, OUTPUT);
pinMode(IN2, QUTPUT);

pinMode(IN3, OUTPUT);
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a9

pinMode(IN4, OQUTPUT);
pinMode(ENB, OUTPUT);
pinMode(ENAV, OUTPUT);
pinMode(IN1V, OQUTPUT);
pinMode(IN2V, OUTPUT);
pinMode(ledM, OUTPUT);
pinMode(ledA, OUTPUT);
randomSeed(analogRead(0));

pinMode(22, OUTPUT); // this pin will pull the HC-05 pin 34 (key
pin) HIGH to switch module to AT mode

digitalWrite(22, HIGH);

BTSerial.begin(9600); // HC-05 default speed in AT command more
%30 9600

//D =0;

void loop() {
if (Serial.available() > 0){
incomingByte = Serial.read();

switch (incomingByte)



case 'X"

n=n+1;

if (N%2) == 0){
digitalWrite(FAN, LOW);

Serial.println("F off");

else{
digitalWrite(FAN, HIGH);

Serial.println("F on");

break;

case 'Y"

m = m+1;

if ((M%2) == 0 )
digitalWrite(IN1V, LOW);
digitalWrite(IN2V, LOW),
analogWrite(ENAV, 0);

Serial.println("M off");

elsef
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digitalWrite(IN1V, LOW);

digitalWrite(IN2V, HIGH);

analogWrite(ENAV, 255);

Serial.println("M on");

break;

case 8
digitalWrite(IN1, LOW);
digitalWrite(IN2, LOW);
analogWrite(ENA, 0);
digitalWrite(IN3, LOW);
digitalWrite(IN4, LOW);

analogWrite(ENB, 0);

Serial.println("Stop\n");

break;

case 'F"

digitalWrite(IN1, HIGH);

digitalWrite(IN2, LOW);

analogWrite(ENA, 170);

digitalWrite(IN3, LOW);

// stop all motor

// turn it on going forward
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digitalWrite(IN4, HIGH);

analogWrite(ENB, 200);

Serial.printin("Forward\n");

break;

gase ‘Bl // turn it on going backward

digitalWrite(IN1, LOW);

digitalWrite(IN2, HIGH);

analogWrite(ENA, 110);

digitalWrite(IN3, HIGH),

digitalWrite(IN4, LOW);

analogWrite(ENB, 200);

Serial.println("Backward\n");

break;

case 'R // turn right

digitalWrite(IN1, LOW);

digitalWrite(IN2, LOW);

analogWrite(ENA, 0);

digitalWrite(IN3, LOW);

digitalWrite(IN4, HIGH);

analogWrite(ENB, 200);



Serial.println("Right\n");

break;

case 'L":

digitalWrite(IN1, HIGH);

digitalWrite(IN2, LOW);

analogWrite(ENA, 170);

digitalWrite(IN3, LOW);

digitalWrite(INg, LOW);

analogWrite(ENB, 0);

Serial.println("Left\n");

break;

case ‘A"

digitalWrite(ledA, HIGH);

digitalWrite(ledM, LOW);

Serial.println("A\n");

B =]

while(D == 1){

// turn left

digitalWrite(trigPin1, LOW);

delayMicroseconds(2);

digitalWrite(trigPin1, HIGH);
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delayMicroseconds(10);
digitalWrite(trigPin1, LOW);

durationl = pulseln(echoPin1, HIGH);
distancel = durationl * 0.0347362 / 2;

if((distancel > 15) || (distancel <= 0))

W= 0
}
elsef
U= L

Serial.printin(distance1);

Serial.printn(U);

delay(100);

digitalWrite(trigPin2, LOW);

delayMicroseconds(2);

digitalWrite(trigPin2, HIGH);

delayMicroseconds(10);

digitalWrite(trigPin2, LOW);

duration2 = pulseln(echoPin2, HIGH);

distance2 = duration2 * 0.0347362 / 2:

//5g8gmalundunis2
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if((distance2 >= 15) || (distance2 <= 0))

V=0

Serial.println(distance?2);

Serial.printn(V);

delay(100);

digitalWrite(trigPin3, LOW);
delayMicroseconds(2);
digitalWrite(trigPin3, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin3, LOW);

duration3 = pulseln(echoPin3, HIGH);
distance3 = duration3 * 0.0347362 / 2;
if((distance3 >= 15) || (distance3 <= 0))

W = 0;

elsef
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W =1,

Serial.println(distance3);

Serial.println(W);

delay(100)

if(U==0)8&(V==0)8&(W==0))

Serial.printn("F.");

digitalWrite(IN1,HIGH);

digitalWrite(IN2,LOW);

analogWrite(ENA,170);

digitalWrite(IN3,LOW);

digitalWrite(IN4,HIGH);

analogWrite(ENB,200);

if(U==0)8&&(V==0)8&&(W==1))f

Serial.println("F.");

digitalWrite(IN1,HIGH);

digitalWrite(IN2,LOW);

analogWrite(ENA,170);

digitalWrite(IN3,LOW);
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digitalWrite(IN4,HIGH);

analogWrite(ENB,200);

if(U==1)&&(V==0)8&& (W ==0))

Serial.println("F.");

digitalWrite(IN1,HIGH);

digitalWrite(IN2,LOW);

analogWrite(ENA,170);

digitalWrite(IN3,LOW);

digital Write(INd,HIGH);

analogWrite(ENB,200);

if((U==1)8&&(V==0)&&(W==1))

Serial.print(n("F.");

digitalWrite(IN1,HIGH);

digitalWrite(IN2,LOW);

analogWrite(ENA,170);

digitalWrite(IN3,LOW);

digitalWrite(IN4,HIGH);

analogWrite(ENB,200);



f(U==1)&&(V==1)8&&% (W ==0))

Serial.printin("R.");

digitalWrite(IN1,LOW);

digitalWrite(IN2,HIGH);

analogWrite(ENA,170);

digitalWrite(IN3,LOW);

digitalWrite(IN4,LOW);

analogWrite(ENB,0);

delay(5000);

if((U==0)8&(V==1)8& (W =

Serial.printn("L.");

digitalWrite(IN1,LOW);

digitalWrite(IN2,LOW);

analogWrite(ENA,Q);

digitalWrite(IN3,HIGH);

digitalWrite(IN4,LOW);

analogWrite(ENB,200);

delay(5000);
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if(U==1)& (V==1)&&%(W==1))

Serial.print(n("s.";

digitalWrite(IN1,LOW);

digitalWrite(IN2,LOW);

analogWrite(ENA,0);

digitalWrite(IN3,LOW);

digitalWrite(IN4,LOW);

analogWrite(ENB,0);

f(U==0)8&&(V==1)8&&(W==0)\

digitalWrite(IN1,LOW);

digital Write(IN2,LOW);

analogWrite(ENA,0);

digitalWrite(IN3,LOW);

digitalWrite(IN4,LOW);

analogWrite(ENB,0);

delay(100);

randNumber = random(2);

if(randNumber == 0)
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Serial.println("L.");

digitalWrite(IN1,LOW);

digitalWrite(IN2,LOW);

analogWrite(ENA,0);

digitalWrite(IN3,HIGH);

digitalWrite(IN4,LOW);

analogWrite(ENB,200);

delay(5000);

iftrandNumber == 1)

Serial.printn("R.");

digitalWrite(IN1,LOW);

digitalWrite(IN2,HIGH);

analogWrite(ENA,170);

digitalWrite(IN3,LOW);

digitalWrite(IN4,LOW);

analogWrite(ENB, 0);

delay(5000)

//\eft

//Right
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incomingserial = Serial.read();
Serial.println(incomingserial);
iflincomingserial == 'M'){
digitalWrite(ledA, LOW);
digitalWrite(ledM, HIGH);
digitalWrite(IN1, LOW);
digitalWrite(IN2, LOW);
analogWrite(ENA, 0);
digitalWrite(IN3, LOW);
digitalWrite(IN4, LOW);

analogWrite(ENB, 0);

B ="

break;

case 'M":

digitalWrite(ledA, LOW);
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digitalWrite(ledM, HIGH);

Serial.printn("M\n");

digitalWrite(IN1, LOW);

digitalWrite(IN2, LOW);

analogWrite(ENA, 0);

digitalWrite(IN3, LOW);

digitalWrite(IN4, LOW);

analogWrite(ENB, 0);

break;

default:

digitalWrite(IN1, LOW);

digitalWrite(IN2, LOW);

analogWrite(ENA, 0);

digitalWrite(IN3, LOW);

digitalWrite(IN4, LOW);

analogWrite(ENB, 0);
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Ultrasonic Ranging Module HC - SR04

Product features:

Ultrasonic ranging module HC - SR04 provides 2cm - 400cm non-contact
measurement function, the ranging accuracy can reach to 3mm. The modules
includes ultrasonic transmitters, receiver and control circuit. The basic principle

of work;

(1) Using IO trigger for at least 10us high level signal,
(2) The Module automatically sends eight 40 kHz and detect whether there is a

pulse signal back.

(3) IF the signal back, through high level , time of high output 10 duratlon is
the time from sending ultrasonic to returning.
Test distance = (high level timexvelocity of sound (340M/S) / 2,

® 5V Supply
® Trigger Pulse Input
® Echo Pulse Output
® (V Ground

Electric Parameter

Wire connecting direct as following:

Working Voltage DC5V

Working Current 15mA

Working Frequency 40Hz

Max Range 4m

Min Range 2em

MeasuringAngle 15 degree

Trigger Input Signal 10uS TTL pulse

Echo Output Signal Input TTL lever signal and the range in
proportion

Dimension 45*20*15mm




Vee ' Trig cho GND

Timing diagram

The Timing diagram is shown below. You only need to supply a short 10uS
pulse to the trigger input to start the ranging, and then the module will send out
an 8 cycle burst of ultrasound at 40 kHz and raise its echo. The Echo is a
distance object that is pulse width and the range in proportion . You can
calculate the range through the time interval between sending trigger signal and
receiving echo signal. Formula: uS / 58 = centimeters or uS / 148 =inch; or: the
range = high level time * velocity (340M/S) / 2; we suggest to use over 60ms
measurement cycle, in order to prevent trigger signal to the echo signal.

10us TTL Timing Diagram
Trigger Input
to Module
& Cycle Sonic Burst
Sonic Burst
from Madule

Input TTL lever
Echo Pulse Output signal with a range
to User Timeing Clircuit in proportion




Attention:

< The module is not suggested to connect directly to electric, if connected
electric, the GND terminal should be connected the module first, otherwise,

it will affect the normal work of the module.

® When tested objects, the range of area is not less than 0.5 square meters
and the plane requests as smooth as possible, otherwise ,it will affect the
results of measuring.

www.Elecfreaks.com



“User Guide
L298N Dual H-Bridge Motor Driver

This dual bidirectional motor driver, is based on the very popular L298 Dual H-Bridge Motor Driver
Integrated Circuit. The circuit will allow you to easily and independently control two motors of up to 2A
each in both directions.It is ideal for robotic applications and well suited for connection to a microcontroller
requiring just a couple of control lines per motor. It can also be interfaced with simple manual switches,
TTL logic gates, relays, etc. This board equipped with power LED indicators, on-board +5V regulator and
protection diodes.

SKU: MDU-1049
Brief Data:

e Input Voltage: 3.2V~40Vdc.
¢ Driver: L298N Dual H Bridge DC Motor Driver
e Power Supply: DC5V -35V
e Peak current: 2 Amp
e Operating current range: 0 ~ 36mA
e Control signal input voltage range :
e Low:-0.3V < Vin < 1.5V,
e High: 2.3V < Vin < Vss.
e Enable signal input voltage range :
o Low: -0.3 < Vin < 1.5V (control signal is invalid).
0 High: 2.3V =< Vin < Vss (control signal active).
e Maximum power consumption: 20W (when the temperature T = 75 )
e Storage temperature: -25 ‘C ~+130 C.
* On-board +5V regulated Output supply (supply to controller board i.e. Arduino).
e Size:3.4cm x 4.3cm x 2.7cm

1 www.handsontec.com




Schematic Diagram:
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Board Dimension & Pins Function:

+5V Power

Power GND

A Enable

Logic Input |

B Enable

+12V Power}

Qutput B

CTUILNIENTZNT IN ¢

- Qutput A

5V Enable

wwey
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Connection Examples:

Controlling 2-DC Motor with +5V Arduino onboard Power Supply:

Below is the circuit connection use the on-board +5V power supply from Arduino board, and should be done
without the 5V Enable Jumper on (Active 5V). This connection can drive two 5V DC motors simultaneously.

Motor B

Sketch Listing:

Copy and paste the sketch below to Arduino IDE and upload to Arduino Uno/Mega board.

[Fmmmmmmmm e e e e e
// Author : Handson Technology
// Project : Arduino Uno

// Description : L298N Motor Driver
// Source-Code : L298N Motor.ino
// Program: Control 2 DC motors using L298N H Bridge Driver

Set the output pins

4 www.handsontec.com




pinMode (IN1, OUTPUT) ;
pinMode (IN2, QUTPUT) ;
pinMode (IN3, QUTPUT) ;
pinMode (IN4, OUTPUT) ;

}

vold loop ()

{

// Rotate the Motor A clockwise

digitalWrite (IN1, HIGH) ;
digitalWrite (IN2, LOW) :;
delay (2000) ;

// Moteor A
digitalWrite (IN1, HIGH) ;
digitalWrite (IN2, HIGH);
delay (5a0)

// Rotate the Motor B clockwise
digitalWrite (IN3, HIGH);
digitalWrite (IN4, LOW) ;
delay(2000) ;

// Motor B

digitalWrite (IN3, HIGH);
digitalWrite (IN4, HIGH);

delay (fa0)

/7 Rotates the Motor A counter-clockwise
digitalWrite (IN1, LOW) ;

digitalWrite (IN2, HIGH) ;

delay (2000) ;

// Motor A

digitalWrite(IN1l, HIGH) ;
digitalWrite (IN2, HIGH) ;

delay (540) ;

// Rotates the Motor B counter-clockwise
digitalWrite (IN3, LOW) ;
digitalWrite(IN4, HIGH) ;

delay(2000) ;

/o
£/

Motor B
digitalWrite (IN3, HIGH) ;
digitalWrite (IN4, HIGH) ;
delay (533) ;

b www.handsontec.com




Controlling Stepper Motor

In this example we have a typical NEMA-17 stepper motor with four wires:

The key to successful stepper motor control is identifying the wires - that is which one is which. You will need to
determine the A+, A-, B+ and B- wires. With our example motor these are red, green, yellow and blue. Now let's get
the wiring done.

i e
789101112

Connect the A+, A-, B+ and B- wires from the stepper motor to the module connections 1, 2, 13 and 14
respectively. Place the jumpers included with the L298N module over the pairs at module points 7 and 12.
Then connect the power supply as required to points 4 (positive) and 5 (negative/GND).

Once again if your stepper motor's power supply is less than 12V, fit the jumper to the module at point 3
which gives you a neat 5V power supply for your Arduino.

Next, connect L298N module pins IN1, IN2, IN3 and IN4 to Arduino digital pins D8, D9, D10 and D11
respectively. Finally, connect Arduino GND to point 5 on the module, and Arduino 5V to point 6 if sourcing
5V from the module.

Controlling the stepper motor from your sketches is very simple, thanks to the Stepper Arduino library
included with the Arduino IDE as standard.

b www. handsontec.com




To demonstrate your motor, simply load the “stepper oneRevolution” sketch that is included with the
Stepper library, for example:

ot Sketch  Tools Hep

- A48
50
BuFut
SerigiGEM
Servo
SFE_S8P1B0

Bevn Ag... {8 : ;
SnootiablChShie
Uipload | " "

Upload Using Programmey R SoftwareSerial

Page Setup onp 5P
Priet Ol Stapper
Straaming
Teladuinoias
Texifingler
1Y

_ owRevolition |
stapper_oneStepAtATime
stepper_speedControl

vyYYeY vyyvvewrwwy

Finally, check the value for

const int stepsPerRevolution = 200;

in the sketch and change the 200 to the number of steps per revolution for your stepper motor, and also the
speed which is preset to 60 RPM in the following line:

myStepper.setSpeed(60) ;

Now you can save and upload the sketch, which will send your stepper motor around one revolution, then
back again. This is achieved with the function

myStepper.step (stepsPerRevolution); // for clockwise
myStepper.step(-stepsPerRevolution); // for anti-clockwise

Connection for the sketch “stepper oneRevolution:

SUMPER
£

4 LT
s Arduing ’

Web Resources:

7 www.handsontec.com




Arduino Mega 2560 Datasheet
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Overview

The Arduino Mega 2560 is a microcontroller board based on the ATmega2560 (datasheet).
It has 54 digital input/output pins (of which 14 can be used as PWM outputs), 16 analog
inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal oscillator, a USB connection, a
power jack, an ICSP header, and a reset button. It contains everything needed to support
the microcontroller; simply connect it to a computer with a USB cable or power it with a AC-
to-DC adapter or battery to get started. The Mega is compatible with most shields designed
for the Arduino Duemilanove or Diecimila.

Schematic & Reference Design

EAGLE files: arduino-mega2560-reference-desian.zip




Schematic: arduino-mega2560-schematic.pdf

Summary

Microcontroller ATmega2560

Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V.

Digital I/O Pins 54 (of which 14 provide PWM output)
Analog Input Pins 16

DC Current per I/0 Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 256 KB of which 8 KB used by bootloader
SRAM 8 KB

EEPROM 4 KB

Clock Speed 16 MHz

Power

The Arduino Mega can be powered via the USB connection or with an external power supply.
The power source is selected automatically.

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or
battery. The adapter can be connected by plugging a 2.1mm center-positive plug into the
board's power jack. Leads from a battery can be inserted in the Gnd and Vin pin headers of
the POWER connector.

The board can operate on an external supply of 6 to 20 volts. If supplied with less than
7V, however, the 5V pin may supply less than five volts and the board may be unstable.
If using more than 12V, the voltage regulator may overheat and damage the board. The
recommended range is 7 to 12 volts.

The Mega2560 differs from all preceding boards in that it does not use the FTDI USB-to-
serial driver chip. Instead, it features the Atmega8U2 programmed as a USB-to-serial
converter.
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The power pins are as follows:

® VIN. The input voltage to the Arduino board when it's using an external power source
(as opposed to 5 volts from the USB connection or other regulated power source). You
can supply voltage through this pin, or, if supplying voltage via the power jack, access
it through this pin.

e 5V. The regulated power supply used to power the microcontroller and other
components on the board. This can come either from VIN via an on-board regulator,
or be supplied by USB or another regulated 5V supply.

e 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is
50 mA.

e GND. Ground pins.

Memory

The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KB is used for
the bootloader), 8 KB of SRAM and 4 KB of EEPROM (which can be read and written with the

EEPROM library).

Input and Output

Each of the 54 digital pins on the Mega 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 kOhms. In addition, some pins have specialized functions:

e Serial: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 (TX); Serial 2: 17 (RX)
and 16 (TX); Serial 3: 15 (RX) and 14 (TX). Used to receive (RX) and transmit
(TX) TTL serial data. Pins 0 and 1 are also connected to the corresponding pins of the
ATmega8U2 USB-to-TTL Serial chip.

e External Interrupts: 2 (interrupt 0), 3 (interrupt 1), 18 (interrupt 5),

19 (interrupt 4), 20 (interrupt 3), and 21 (interrupt 2). These pins can be
configured to trigger an interrupt on a low value, a rising or falling edge, or a change
in value. See the attachlnterrupt() function for details.

e PWM: 0 to 13. Provide 8-bit PWM output with the analogWrite() function.

® SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS). These pins support SPI
communication using the SPI library. The SPI pins are also broken out on the ICSP
header, which is physically compatible with the Uno, Duemilanove and Diecimila.

® LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH
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value, the LED is on, when the pin is LOW, it's off.

e I2C: 20 (SDA) and 21 (SCL). Support I2C (TWI) communication using the Wire
library (documentation on the Wiring website). Note that these pins are not in the
same location as the I2C pins on the Duemilanove or Diecimila.

The Mega2560 has 16 analog inputs, each of which provide 10 bits of resolution (i.e. 1024
different values). By default they measure from ground to 5 volts, though is it possible to
change the upper end of their range using the AREF pin and analogReference() function.

There are a couple of other pins on the board:

e AREF. Reference voltage for the analog inputs. Used with analogReference().
® Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset
button to shields which block the one on the board.

Communication

The Arduino Mega2560 has a number of facilities for communicating with a computer,
another Arduino, or other microcontrollers. The ATmega2560 provides four hardware UARTS
for TTL (5V) serial communication. An ATmega8U2 on the board channels one of these

over USB and provides a virtual com port to software on the computer (Windows machines
will need a .inf file, but OSX and Linux machines will recognize the board as a COM port
automatically. The Arduino software includes a serial monitor which allows simple textual
data to be sent to and from the board. The RX and TX LEDs on the board will flash when
data is being transmitted via the ATmega8U2 chip and USB connection to the computer (but
not for serial communication on pins 0 and 1).

A SoftwareSerial library allows for serial communication on any of the Mega2560's digital
pins.

The ATmega2560 also supports 12C (TWI) and SPI communication. The Arduino software

includes a Wire library to simplify use of the I2C bus; see the documentation on the Wiring

website for details. For SPI communication, use the SPI library.

Programming

The Arduino Mega can be programmed with the Arduino software (download). For details,

see the reference and tutorials.
The ATmega2560 on the Arduino Mega comes preburned with a bootloader that allows
you to upload new code to it without the use of an external hardware programmer. It



communicates using the original STK500 protocol (reference, C header files).
You can also bypass the bootloader and program the microcontroller through the ICSP (In-

Circuit Serial Programming) header; see these instructions for details.

Automatic (Software) Reset

Rather then requiring a physical press of the reset button before an upload, the Arduino
Mega2560 is designed in a way that allows it to be reset by software running on a
connected computer. One of the hardware flow control lines (DTR) of the ATmega8U?2 is
connected to the reset line of the ATmega2560 via a 100 nanofarad capacitor. When this
line is asserted (taken low), the reset line drops long enough to reset the chip. The Arduino
software uses this capability to allow you to upload code by simply pressing the upload
button in the Arduino environment. This means that the bootloader can have a shorter
timeout, as the lowering of DTR can be well-coordinated with the start of the upload.

This setup has other implications. When the Mega2560 is connected to either a computer
running Mac OS X or Linux, it resets each time a connection is made to it from software (via
USB). For the following half-second or so, the bootloader is running on the Mega2560. While
it is programmed to ignore malformed data (i.e. anything besides an upload of new code),

it will intercept the first few bytes of data sent to the board after a connection is opened.

If a sketch running on the board receives one-time configuration or other data when it

first starts, make sure that the software with which it communicates waits a second after
opening the connection and before sending this data.

The Mega2560 contains a trace that can be cut to disable the auto-reset. The pads on either
side of the trace can be soldered together to re-enable it. It's labeled "RESET-EN". You may
also be able to disable the auto-reset by connecting a 110 ohm resistor from 5V to the reset

line; see this forum thread for details.

USB Overcurrent Protection

The Arduino Mega2560 has a resettable polyfuse that protects your computer's USB

ports from shorts and overcurrent. Although most computers provide their own internal
protection, the fuse provides an extra layer of protection. If more than 500 mA is applied to
the USB port, the fuse will automatically break the connection until the short or overload is
removed.

Physical Characteristics and Shield
Compatibility
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The maximum length and width of the Mega2560 PCB are 4 and 2.1 inches respectively,
with the USB connector and power jack extending beyond the former dimension. Three
screw holes allow the board to be attached to a surface or case. Note that the distance
between digital pins 7 and 8 is 160 mil (0.16"), not an even multiple of the 100 mil spacing
of the other pins.

The Mega2560 is designed to be compatible with most shields designed for the Uno,
Diecimila or Duemilanove. Digital pins 0 to 13 (and the adjacent AREF and GND pins),
analog inputs 0 to 5, the power header, and ICSP header are all in equivalent locations.
Further the main UART (serial port) is located on the same pins (0 and 1), as are external
interrupts 0 and 1 (pins 2 and 3 respectively). SPI is available through the ICSP header on
both the Mega2560 and Duemilanove / Diecimila. Please note that I=C is not located on the
same pins on the Mega (20 and 21) as the Duemilanove / Diecimila (analog inputs 4 and 5).
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HC-05

-Bluetooth to Serial Port Module

Overview

HC-05 module is an easy to use Bluetooth 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
O4-External single chip Bluetooth system with CMOS technology and 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 PIOO, 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 to the last device on power as default.

® Permit pairing device to connect as default.

®  Auto-pairing PINCODE:”0000” as default

®  Auto-reconnect in 30 min when disconnected as a result of beyond the range of connection.

Hardware

12, Tum

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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PIN Name | PIN| Pad type Deseription Note
#
13
GND 21 VS8 Ground pot
22
lntegrated 3.3V (+) supply with
?’3 12 3.3v On-chip linear regulator output
YCC
within 3.15-3.3V
AlOU 9 | Bi-Directional | Programmable input/output line
AlOl 10 | Bi-Directional | Programmable input/output line
PLOD 23 Bi-Directional | Programmable input/output line,
RX EN control output for LNA(If fitted)
PIO1 2 Bi-Directional | Programmable input/output line,
TXEN controel output for PA(GF fitted)
PIO2 25 | Bi-Directional | Programmable input/output line
PIO3 26 | Bi-Directional | Programmable input/output line
PIO4 27 | Bi-Directional Programmable input/output line
PIOS 28 | Bi-Directional | Programmable input/output fine
PiO6 29 | Bi-Directional | Programmable input/output line
PiQ)7 30 | Bi-Directional | Programmable input/output line
PIO8 31 | Bi-Directional | Programmable input/output line
PIOY 32 | Bi-Directional | Programmabie input/output line
PIO10 33 | Bi-Directional | Programmable input/output fine
PIO11 34 | Bi-Directional | Programmable input/output line

HC-05 Bluetooth module

iteadstudio.com

06.18.2010
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CMOS input with  Reset if low.input debouncde so
weak internal must be low for »5MS o cause
pull-up a reset

CMOS output,

tri-stable with e .
UART_RTS 4 . UART request to send, active low
- weak internal

RESETB il

puli-up
CMOS input
. with weak
UART_CTS | 3

; UART clear to send, active low
internal

pull-down
CMOS input
UART_RX 2 “_"h et UART Data input
- internal
puli-down
CMOS output,
Tri-stable with
UART TX 1 Ll a‘) 2 4 UART Data output
- weak internal

pull-up
CMOS input
with weak

SPI_MOSI | 17 s g
b internal
pull-down

Serial peripheral interface data
input

CMOS input
with weak
SP1_CSB 16 i i
i internal
pull-up
CMOS input
ith weak
SPI_CLK 19 “ Serial peripheral interface clock
- internal
pull-down
CMOS input
with weak
SPI_MISO 18 )
- internal
pull-down

Chip select for serial peripheral

interface, active low

Serial peripheral interface data
Qutput

USB_- 15 | Bi-Directional
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USB_+ 20 | Bi-Directional

NC 14

PCM_CLK 5 | Bi-Directional | Synchronous PCM data clock

PCM_OUT 6 | CMOS output | Synchronous PCM data output

PCM_IN 7 | CMOS Input | Synchronous PCM data input

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

AT command Default:

How to set the mode to server (master):

1. Connect PIO11 to high level.

2. Power on, module into 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 PIO11 to low level, repower the module, the module work as server
(master).

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

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
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4. Restore default
- T

AT+ORGL

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=HC-05\r\n set the module name to “HC-05"
OK

AT+NAME=[ITeadStudio\r\n

OK

AT+NAME?\r\n

+NAME: ITeadStudio

OK

7. Get the Bluetooth device name

AT+RNAME?<Paraml1> 1. +NAME:<Param2> Paraml, Param 2 : the address
OK of Bluetooth device
2. FAIL

Example: (Device address 00:02:72:0d:22:24, name: [Tead)
AT+RNAME? 0002, 72, o0d2224\r\n

+RNAME:ITead

OK

8. Set/Check module mode:

AT+ROLE=<Param> OK Param:

AT+ ROLE? +ROLE:<Param> 0- Slave
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OK

1-Master
2-Slave-Loop

9. Set/Check device class

AT+CLASS=<Param>

OK

Param:

AT+ CLASS?

1. +CLASS:<Param>

OK
2. FAIL

Inquire Access Code)

1.0K

Param: GIAC

2. FAIL (Default : 9e8b33)
AT+IAC +IAC:<Param>

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

11. Set/Check -- Query a

S patterns

AT+INOQM=<Param>,<Param2>, | 1.0K Param:
<Param3> 2. FAIL O0——inquiry_mode_standard
AT+ INQM? +INQM : <Param>,<Param2>, | 1——inquiry_mode_rssi
<Param3> Param2: Maximum number of
oK Bluetooth devices to respond
to
Param3:
Timeout (1-48 1.28s to
61.44s)
Example:
AT+INQM=1,9,48\r\n
oK
AT+INQM\r\n
+INQM:1, 9, 48
OK
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12. Set/Check PIN code

T : = s e — i
Shhihen 2 ey L S
AT+PSWD-<Param> OK
AT+ PSWD? +PSWD : <Param>
OK

bl

Param: PIN code
(Default 1234)

13. Set/Check serial parameter:

AT+UART=<Param>,<Param2>,<
Param3>

OK

Param1: Baud
Param2: Stop bit

AT+ UART? +UART=<Param>,<Param2>, Param3: Parity
<Param3>
(0] 4

Example:

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

AT+UART?
+UART:115200,1,2

OK

14. Set/Check connect mode:

g

i i e :
AT+CMODE=<Param> OK Param:
AT+ CMODE? + CMODE:<Param> 0 - connect fixed address
OK 1- connect any address

2 - slave-Loop

15 Set/Check fixed address:

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

OK 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 I/0

AT+POLAR=<Param1,<Param2>

OK

Param1:

AT+ POLAR?

+ POLAR=<Param1>,<Param2>
0K

0- PIO8 low drive LED
1- P1O8 high drive LED

HC-05 Bluetooth module

iteadstudio.com

06.18.2010



> I'Te Studio

“ Malke Innovation easler

Tech Support: info@iteadstudio.com

Param?2:
0- PIO9 low drive LED
1- PIO9 high drive LED

17 Set PIO output

AT+P10=<Param1>,<Param2>

Param1: PIO number

Param2: PIO level
0- low
1- high

Example:

1. PIO10 output high level
AT+P10=10, 1\r\n

OK

18. Set/Check — scan parameter

AT+IPSCAN=<Param1>,<Param2

OK Paraml: Query time

>,<Param3>,<Param4> interval

AT+IPSCAN? +IPSCAN:<Param1>,<Param2>,<P | Param2: Query duration
aram3>,<Paramé4> Param3: Paging interval
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>

0K

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. OK
2. FAIL

AT+ SENM?

+ SENM:<Param1>,<Param2>

Param1:

0——sec_mode0+off
1——sec_model+non_se
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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——hci_enc_mode_pt_t
o_pt
2——nhci_enc_mode_pt_t
o_pt_and_bcast

21. Delete Authenticated Device

AT+PMSAD=<Param> OK Param:

Authenticated Device
Address

Example:

AT+PMSAD =1234,56,abcdef\r\n

OK

St

AT+FSAD=<Param> 1. OK Param: Device address
2. FAIL

24. Get Authenticated Device Count

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

AT+MRAD? + MRAD: <Param> Param: Recently
0K Authenticated Device
Address

26. Get the module working state
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AT+ STATE? + STATE: <Param> Param:

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

AT+1NIT

28. Inquiry Bluetooth Device

Paraml: Address
Param2: Device Class
Param3 : RSSI Signal
strength

AT+INQ +INQ: <Paraml>, <Param2>,

<Param3>

OK

Example:

AT+INIT\r\n

OK

AT+IAC=9e8b33\r\n

OK

AT+CLASS=0\r\n
AT+INOM=1,9,48\r\n
At+INQ\r\n
+INQ:2:72:02224,3E0104,FFBC
+INQ:1234:56:0,1F1F FFC1
+INQ:1234:56:0,1F1F,FFCO
+INQ:1234:56:0,1F1FFFC1
+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 -
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29. Equipment Matching

AT+PAIR=<Param1>,<Param2> | 1. OK Param1: Device Address
2. FAIL Param2: Time out

30. Connect Device

AT+LINK=<Param> 1. OK Param: Device Address

2. FAIL

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

31. Disconnect

et
Param: Device Address

AT+DISC 1. +DISC:SUCCESS

OK

2. +DISC:LINK_LOSS
oK

3. +DISC:NO_SLC
OK

4. +DISC:TIMEOUT
OK

5. +DISC:ERROR
oK

AT+ENSNIFF=<Param> 0K Param: Device Address

33. Exerts Energy-saving mode

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