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ABSTRACT

This project presents an electronic walking aid for physical therapists and the
elderly. The machine can control 2 systems. is system 1, the automatic system can
operate at a speed of 0.25 m/sand 0.5 m/s and the second system, the self-adjusting
speed system can operate at speeds of 0.25 m/s and 0.5 m/s. by using a push-button
switch to control the operation at that speed. Make notifications via the LINE application
and send a warning sound through the buzzer speaker. By investigate the operation of
motors in automation and speed adjustment systems. Found that both left and right
motors work as intended. Trial notification within 5 seconds by sending a notification to
the LINE application and the buzzer speaker Found that the notification can be done
within 5 seconds. Experimental speed of 0.25 m/s and 0.5 m/s at a distance of 1.5 m and
2 m both in the speed adjustment system and the automatic system. Successive It was

found that the speed of the electronic walker has a maximum error of 4%.
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2.3.1 yilavamilauvas
1. nifoutassilaunuivdn (ron Core Transformer) nifautasuuui aeldusy
manseunans wkudnlvigjrldsunsen 8 (6) Ausile () Uszneufuduunudedmlngasld
Tusniluifinudlaigedin wu nifouvadhusudsiasldia viensfouvauas usaduliin

v <, YR a v B a & o« a a a
AINUIULTULITINUAT ] AIUNHDINTT NUBLUAYUALRZLUTZ AN A NEINER



2. vafouvaswdaunuiadlsyi (Ferrite Core Transformer) vsloutaswiiniaau
Tngagldlunuiifianuigs u lueessu-esedeing uielursasainde mszldamnsald
niauwlasvilaunumanta

3. wylauUassilaunuenne (Air Core Transformer) nisfoudassindayldlusm
Audgenng 1wy luniesiu-asesdsingamige msizliaunsalivsloudaseing uld
[esnaziinanugyidues

2.3.2 lassas19vasvsiaudaslnia
wUsenMUAsIguYessEuUNTAaele 2 wuu Ae wilewUaslniivila 1 e

wayndeuUadlninuiia 3 wa udazvladlassasddgyiuandusui 2.3

NN

/ dadouiv
.‘__&,
¢ vadANALNi
-1 B
$

vaadnguani

£y

UM 2.3 wandlassairsvaadoudaslnii

(i : http://www.kctc.ac.th/kctc2013/www.tranformer-plug_poo.com/)

1. anaIndgugdl (Primary Winding) siwithilsuusanaeuluiin
2. unaInnRenil (Secondary Winding) vvthidneusaadoulih
- dasoaelul (Terminal) vt idugadeaslalfuunain udutie (Name
Plate) vimihfiuenseagidonuszddvsiontas
- guUnsalszuieAueu (Coolant) w1 ssursanufeuliiuunain 1y

2101, Weay, Wty vseldiainauwaziutiessuieausau [Wusu


http://www.kctc.ac.th/kctc2013/www.tranformer-plug_poo.com/

- 1A33 (Frame) w3 oA avaaniondas (Tank) ¥t UT5990890 WAWAEN
FWNINTRAFITEUUTEUIEANSoUlRR UMl anUasvwa g
- anduazauniaimiuau (Switch Controller) innih#insuaunsiUdsuruInves

a

usaideulni wazilgunsailosdulnihwiinsng q samegse
2.4 1a19a3UAINTZUENT
2.4.1 M3uusviinvasnamasinii
wawnaslylih [5] iugunsallwihiwdsundanulwidundenuna uewmesily
milutiigiiu uwiazslnfezfinuauiAfuandeenlumunninis souvdemdsuiiunnssiy
anusauuslau 2 alla mudnvagnisldnuvesnssudliin
1. wainaslwinszuasadu n38L38n7118.8 uanes (A.C. MOTOR) n1suusviin
yosuawastnihadunuseandu 3 viln Aa ¥ia 1 wa, 2 wa wag 3 wa
2. 1oL HNNTELaNTI Y30158N91A.9 waLens (D.C. MOTOR) Hanas i
nszuansduiuidstuedounddnegimisulssnugpamnssunaeiinuauianasiuly
Funsuiualddaudaruniin gaauivgaandeuldtuinnlulsanugnamnss
2.4.2 ANANINEVRINBLABS ITHINTEUANSS
uewneilwiinszuanss uie .4 vewwes idundeanaliinnszuanssiiudou
wdarulifindundanuna dssdanseduiladainmeuen uazrianszduiladsefies
vawnoiliinszuansaduduindsiuiiddyesrmislulssnugnamnssy nsenuaudin
whilugumsyiuarmussevsiuianuiiseusanlvaudsamsougean denldlulsseu
o tsanudulelnd wawes uazlswuaadlany Jusiu
2.4.3 wanmsinauvaanasiniinszuanss
wanmsviuvesemedluinsruanss Weussiulriinszuansadaluly
wewmed dnniiazuissieiueeufiunmesidlviurameerfuinesaieuuulvintu uay
nszualifiBndumisslnadlluvamnauuuivgn afedunde Tty suAnauuuivgn
2 aw Tuvasiiedunuguaudivesduussuinanaglddaiu Arnmseduazindaiuiay

a = a ) ° Y a a Y s s o v s e & v s s al
NANWLA YIS LAIULLIINUY ‘VHELLWLﬂWLLiQ‘U@IU@'ﬂ@qiquﬂaﬁ WWIW@WiﬂJWLﬁ]@iUWH‘Lﬂ@ B1ILUIDIN

wyutisandt 1swas (Rotor)
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2.5 auinaluingIiuLATaItELAU
wseataedu [6] WWugunsaifildtisluntsiuiieduaduliiUisaunsatisinionuios
Tayndulunanaunazanuamsalunisusenauiaingusydniu

o

1. FnqusvasdvaniunisldinIestieiiu Ae weiiuanuduaasdiengansiaulugng
ANURAUNAvaINgulIANTEAN NAMLie waztese visegniaulaUnAnIeiuTEUUUSEA M
2. 92l 1snseafdu 2-5 wWnanudulavazaulasadslunisiaulagianizly
Hgveny tnsuUslszinnvaaaiosiedu laud 1 (cane), Liméu (crutches) uwazgunsaldae
Wuvliadn (walker)
2.5.1 T4
I calg v v v = A ] o § val o aAaX
WugUnsalnlgiadnsladramils i ovrengs19n1e il dn1snsaian Ay
WRIINNg NS UEnNUeIs1enelin 399U a1uisasessuimnuassianele 20-25
§ & & 1 v v % dl Yo v Aa oA
Wosigud Jerrsanainistinteaelnnuaztowila wuiznagldiudUieiilennisuinivmie

a a =

Uanaglnnlel ldwindnvianldidewlwiessgiiden dvanvaieguuuy
2.5.2 ldiandu limdull 3 Uuuu loun
1. ldmdusnus (Axillary crutches) 9aesutvinladinie 80 tWasidudves
i U U e o v Ao Y] v Ao )
Wmtinda JwnmnziugUieniinsegnuiinuasUieniidyvinisnseia
2. ldAnduwau (Forearm crutches) Svunaduninladmgusnus vinlvnaaesianin
(XY 901 £y v v 1 = & @ I3 ’S Ly} v 1 o Y v 1 =
wASUUMUNlaUe8nI1 A 40-50 WasHUAYIUIMUNALAEII8UTEADIAIAILAL LN 39
%) y-dl LY Yo Y [y = Y v %) a [y v 9°J %) (%) 1 A
wineAugInseialan nsuuseauiiedu ldwdnnisimeanuldimdusnusluingy
3. ldAnduwnannasy (Platform crutch) danwaelunisldwudelnulidandu
$nud wimunzdugUlenddymidensninluvinge gildannsaasimdniiuvy Jedleviseilala
wagrndeliuty Msvsuszauanuguaswannesy iinnisinmssseauterenluriningeusiy
LUURIVIEA?
2.5.3 gunsnlveiiuviingun

saa

=i < o = = = o 3 o a
NFUN 2.4 1 UURUNTUNNANULUAININYIEA LUDIINUFIUNITIOITUUINUNY

'
% Yala

e dmtiniuiasiuladne Jamuneiugaengrionilymnimsadalad

e

= -’-N

Y ¢ 1 a a o | a 1
Jorduvesgunsalrreiaurindun Ae dJeuialvgiinesne nasiauluduly

auUnd Llnsanuwuulalainisunis wazldanusaTuasiulale
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JUN 2.4 gunsaltieiiuyiinge)

lngn1sinanuasgunsaldigiiuriingu Tivinvesd Uieey seauidednuamvasves
gunsalvIeAuYingw) dedugunsaldigiiuriindun asedseauieanulunssgniisasinn
vsallodunileduudl derenaistaUseat 15-30 89A1 MSHUSHIINENgUNTaIYIELAUY A

91 U991 AUe8A1IUITIR TN TaN N kan91dngeeuly

2.6 lupa1enng dLaan-01

v

Bieafi-01 [7] faguil 2.5 WWulugaliamevunadnidensioiueine Snviadsansnas
Tsunsululumildlnglifeseduerneluviohilasnoulnsaiaesdu 4 osnTusiead 8266 7
TfuezduiuuuuineunUsyasd (System on Chip : SoC) fie anansailulalasnoulnsaians
#lush annsadsunmn Cr+ vulusunsuonely Tedsld Snvedsdasivanlusunsusiunig
9198lu loRslalagns

dayaniunaila

- 9935un1sEeANIMINLIASEINENIY 802.11 181/R/T

a

- @eumelanakuulasa A2A (Direc P2P) wazwany R (Soft-AP)

=

- Hyeluslaneaandn

9

a L1
- U@y INNALUUERUUBIN (on board)

€ 1 =) 1

- Aunsswagean 215 adwend 9 1 wngdn nswainweididmisviduasldidlu

Po8n31 0.1 Jadine tulruAawAUAUIeY
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Ul 2.5 Bloal 01

v da 3

2.7 duguruiadinvinegiaty

Judganuedusidmasunlinuausean [8] Rnannsindygiaaumvasulay

o Y Q q

€

Y

a v Y] % A4 o 4 = a Y] | Y v °
iy']ﬂﬂ/]G]E]Qﬂ']ﬁﬂi‘l)ﬁ'ﬂ’]llﬂ?qﬁﬂaﬂﬁﬁqumgﬂﬂauaLWaUNNWLﬂﬁEJ‘ULV]EJUﬂu LU D10 83IN17UN

]
[ A

graaud s susuiudygrulniinszuanss dslannunitsvesdygiusuad

o4 Y

G
Ty

i i v o A A A o & 5y = =
AL gUAIN LLaSF’]’NlIﬂ??ﬂ%@\‘lﬁ@ﬂﬁiﬂﬁﬂﬂﬁﬂﬁL‘ViﬁUNHU%U@%ﬂUﬂJUW@%@Qﬂ’]iLﬂ@EJ‘ULL‘U@Q‘V]

< Y

D.
D.

Re

a ' [

AnTuINNTRNIRluTsUuTesdaalninTswanse Awanslugun 2.6

A}

=
MsulSaumey R, TS A S e S ' -

aaa
L)

191NN

5UN 2.6 nsthdyaaaumdsuniuieuiisuiudganulnitnssuanse
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(%
K%

a g v aa a
3413 UNWi%@?UﬂﬂJﬂJ@ﬁLW@Iu33‘UU@"i]V]auu 4

A =]

dmsunistauseleviandygumndusua

g U
[y

fouauuAaedn 1 warasdn 0 adeinstseuuAIialuauataunsalnfenIuANm e dyy U
wauzdon Wy N13AIVANANETNvEIaeatn TussuuRdassliaiunsonivaugunsal
Aanandlanss q FereslddygruiadinviuegatunivnuauaIvewaenlilaginnsusu

AIULIAIYD9ABAN 1 ULavasdn 0 3emdleAa (Duty cycle) Aanandlusun 2.7

29IAVDINENUTING

ﬁvqtua'\maqﬁaﬁﬁ:ﬂ'ﬂng 50% Duty Cycle

ﬁaanmmmﬁaﬁﬁﬂﬂng 75% Duty Cycle
l

100% Duty Cycle
5UN 2.7 sUnvudnaauiadinviuenadu

1. 7 50 Wasidus MnluiAa nueds aAruatdu aanin 1 = 50 wWasigud was
Aunaidu aendn 0 = 50 Wasidus

2.9 75 Wasiud anloda et aunaiiidy aandn 1 = 75 Wesigus way

Aunaidu aandn 0 = 25 Wasidus
3. 91 100 Wosigud fdlatAa nu1ede aunatidu aandn 1 = 100 wWasidus way

[

Auvafiilu aandn 0 = 0 Wesidua
Tun1susumuanenaiinadunszualiiiinseenludigunsalnldlunisauaudsidn

U5U 50 Wesluamifluida aravililivasiiluasin 1 = 50 Wesidus dslunszualwiinane
sonluwmde 50 Wesudvawimun winiluaivauauaInvesrasa il axvinlivasnld

i ~ s & & ]
AUEINANEY 50 LUDSIGUAYDIAINUAINNVINNUA
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2.8 Tugasintnsa9dun1sidee/du (TILT SENSOR MODULE SW-520D)

5UN 2.8 lupaaindnsiadunisides/du

Nn3UT 2.8 wanslugaaindnsradunsiBey/du (91 ugunsaifilddmsviuiaay
wndoulmmesssuty FidenvareUssamilsituiiugiudaniowdn nivivedugaaing
pratunndesfensadumaudsussuvannuuueudunadasdsdygaudeinluga
annsansaduldusinseiinisviuresssuiudn 4

AuaNUALaztayaTIwIe

- usenulbndin: 3.3 Taadl 89 5 Taadt

- measaidenselagnstuaeulnsaiass
- RIANRSEAU YKo (TTL)

- nszudlvvieengean: 15 daduaud

- anunsavhauiusssduliiei

- gaunilunsinnuesan: 0 ssrngaled 09 + 80 asr LAY

9 Y

a s

- Auwmeswonldaude

- dongmsldauuny

a -4

2.9 DUNIIALYULYDT
Bursusnwuwes [10] 818-A8010wA (e18-d80nk) WWudwwesnsraduingilindnnis
ALVIOUVDIARUDUNTNTA AUNTANUATEaLlunNISYINUlalaeUSUAIAIMUAIUNIY S28ZN99

o 3 - 80 Lwufiny waryalunin £15 agen
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2.9.1 Tassadanugiuvaaguieasdunsin
1. @ds (Transmitter)

Suslssn wessenUdiliiu) wagliruduuaiggaiianizaininud
Wit weadiUssmiiinwarwiiou weadiiild @ 2 91 Ae welunduuAlng woadffiliuas
durlssawsazyiln ansanunseiagean @adweud) laumnsaiu

2. 175U (Receiver)

WlEnsudamas (Phototransistor) Wnllgnsudaimesifunsudamesi sy
wilnlglalonulinelursasiiertu Tnglilnlglalenvhminfidus Tuseanszualiuniua
yemswulanes fau Welliamansenuilnlalalon Ranistnssuafivioa nswudanedss
gnunsatnsuale

Wlansudamesaziinszuasalnaunnilnlglalondntos wavaiuise
dnszualauinni

2.9.2 YoRvasndudunsise

- lindsutesideuldiuesosautioy, Tnsdwe

: LLmNﬁmmmmﬁﬁ (Low Circuitry Cost) 15eudisnazanusaifiausonu ssuy
Suldegeings

- denudaeanslunisisesdoyags dnuvaeni1sdinau (Directionality of the Beam)

Y

'
a1

sl finsessusduluvasfiddyan

- pAuunsnanneesldliiinlndiesiitos (Hish Noise Immunity)

2.9.3 Haidvunsndudunsisn

- 1A3esds (Transmitter) uAELA3B33Y (Receiver) doseglunuinafufiodiosfiuinet
Tuwuag iy

- pauszgniilaengluldieidu au duws fulsl silideanslails

- szugvemsdeansazidey Usvavdamazanasdisyezmnannty

- ANININIA LU NUDN WAIDITIAILIY) HuLazNanzinanaUsEAnSain g

#0ang

2.10 lugadunduainas

v

Uea7960 aauandlugui 2.9 Wdmsuduaguanes [11] Nnesnisnszuage lagly

Y

il
Ty uadudmadsunldaivauueamn lun1snivauaIus @a131505035UANLEIT0S
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=

fyanaugUadudmasnildaiuaumeainldia 25 Aladsed aunsomuauuewesld 1 6 uaz
AIUANNYUEIBYINLA

- fussiulnidesowed 6-27 Tredd

- NITuARNAgeEa : 47 uenlgean

= U a o U ¥ 3
- Ausssudunndwmsuldniuay : 5 Tad

JUN 2.9 Tugatudtuaiwmes Jear960

'
=

2.11 wunLAas

2.11.1 AURUIPUAZNNTYISILUALADS

a IS

wustaed [12] uunasnie wazazaundsaulni lngendeuinsead

seninsguedtave udnldeuainndsnuedlnlundenulii ivszneusmetiuinuazdiay
18N TUYISILUALAOT LIIBUTIFUTDIUUALADIANRIIUTIAYIN VLTI
SUAU WAEIEY1SALUERY 9 IURSIAUVBILUAWMBTINHTUTIMTIAUTATATLY 2995281EANTYFA

2.11.2 ¥UAVDUALADIATUAN TSNS MU

1. wummasUsundl Wukunnasiilaniunisiduadtdauisatnduununs a

9 Y

al v 1 = 1 a

Uszqitenduunldlnila sendniSendudn “am” Segnatevll

Y

a a a

2. wuameiniend [Wunummeinidesnunisldudiaursathnduanmnsauszg
dlonduuldlule wu uwunimeIsaoud wunimedilede uasdngulvily iy wamedvinde
nszudlallvallivio wadniond anunsadanszualilyaildvdsanlunuaidosinansiafidilivi
wummaiedaannsnhlinduluegluanmiduldlnenmssanszualmdrlulmidegunsalillisa

ITi38n31 9154995 139 59156999
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2.11.3 USSENNVDILUALADST

1. aulslaevald arudszinniiduaiewuuni Usesianldudanag ldaiuisosn

v A =

Useqlndld dauvsenaundifymenuinilasanledsiunssiinarenreyinlminugisemis

Tf-iaidu 4

2. dudamlatd duvssionildannsominguandalnlflgsnudsndudesiisly
Fedouvsevunety vuadildlasiiluiidausonn il (AAA), 1o1o (AA), 18 (A), § (O, #
(D) war 9 Taadt Tuagfugunsaiiinluld

3. dunseau dulssamidnliialutunfnidede intesdnan wissdwils
ndessoguuaziaiedddlnihuuinidndu

a. wumweivdangaa-nsn Wunuameddslilusasuduazsanoineslad Taodl
Unaumemussalimuimun wegiinsaiugdudusvglunsiiauiizolwiieg dalng

wusmeIUsEvil anunsadunsausegliludle uwidlonunotgpisiuunneinldudilusleda

a A =)

5. wustaesviadna-waadey Wuwuanasniiutdalnldlvulegiuag1an

a A A

Tneannldivingdlofie Wnsdwilleds aunsallwih wazvesawnn

9



o
unn 3
o
N1393NLUULLASNIININIU
luuniinanidis vienlaezunsunisvinauvens os i udidnnsednddrmsugi

neamiUanazggieny n1seanuuulaseaing adysanisiauveddusingy N15eenkuy

WATVI59 LLagﬂ’]i@@ﬂLLUU’NQS?’]’JUF’]QJﬂ’ﬁVY’N’]u

3.1 vdanlaazunsy

o ¢ ~ ¢
nilenlag 15V 34 1995950 HUAIADS NOINDS
¢ ar Vd A
nIneSINNaE vesaiifiea
a o d
uennanulan Taigavioan-01 5V 7960
d '
vasneguly

©° L7 J
N5

Buzgsh aAatijuna
lugaryiues (switch button)
(TILT SENSOR
MODULES)

P s = ) a aa A &
E‘U‘VI 3.1 Uaaﬂlﬂ@%LLﬂiﬂJ%@ﬂLﬂiaﬂ%')ﬂLﬂu@LaﬂVﬁa‘Hﬂﬁ

dwiudthenigamunUnuazggeene

9n3U7 3.1 @wnsaeiuieudenlaezinsunisvinauvenaiesiaudianvselngd
dmsuudgeeeuazEinnenmudn lanadl
1. wilowdaslilih fie gunsalluihiuvamdsauluiinszadu 220 Taad Tilundesu

I nszhanss 15 1aad



19

2. 29939157 Ao wasfignesnuuuaiieiuussulaiiinszuansefiuunnediinnis
gaudondeaulii Ssgnldamainisesdng 9

3. uwUAAe3 Ae gUnsAiUsEnoUMewadliiuagl vivihidniAundanuliih

4. ueiaTTiear960 fe votatuNemesad Nmuaunmheulnglililasreulnsaiass
Jeumdnyanamiadiniueguadu emuauanuisieengueines

5. wownes Ao gunsallwihfisundsnudngluihiuasuulandundssuna

6. 01598l glu 9193 fe lulasaeulnsaesildlunismuaunisiauveslasey

7. wresdunane 5 1ad fe 29sudasusedulai 9an 12 Taad 743 10w 5 1aad 7F
Ineldlodisanisn woadu7805

8. lugadleaii-01 fe Tuganewheilinszmedygamieideusolofifugunsal lunns
yhawdithuldng Weunsaiflunsdeusetulefvesmevhefiasldnu

9. dinduna fe dAndnldlunadenszuunsienu wazanudlunisinny

10. lugawwutees A gunsalilddmsusuianundeulmvesssuny

1. dlwedmwes Ao dlnawimdndlivimiiuiafeoudos

12. uenwandulat Ao uemilidmsvsuududeudefinnsduvide foswouniete

Wudannsating

3.2 alv15an151N9uva9lUsNSY

f Sensor 1&& / (‘ Sensor 1&& ]

Motor Move Motor Move Motor Move Motor Move

Forward Forward Forward Forward

PN

5UM 3.2 Wadunsnnisvinuvedusingy
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MN3UT 3.2 uansmsvhauvediusunsu Tl Wodunsinulsunsy vhnnsfusn
szozneanlugasanilediaudansraaeuiiouly mndrszezmadosnit 100 vganas
Y91 wansI9d Ul ouladnass winAszermanInngn 100 Wvinauludiudaludenis
asraaeuoulalunisidonszuunisvien madunisiauluszuuuiueanld hnisnse
Goulumsidenanu fren1ssurRaneaanaing uasianmasanyemes adenszuy
A5¥useludf szasieaeuiisulalunisidenanud TneSuaianwugesdunsusalivi

ANSEIAN

1 = 1 a aa a ¢

3.3 'eJE]ﬂLLUUIﬂi\‘lﬁi’N‘UENLﬂiB\‘i‘U’JEILﬂuf’JLaﬂ‘VlﬁﬁJuﬂﬁ
YUINVBIATDIYILAUTAIINEL 75-93 ufians a1uisaususeauanuadla Auel?
ATUANY 53 LEURALLAT ﬂ']’]ﬂJEJTJG?]J’]UUUﬁ'%JU 45 WURLLIAT LaTAINNIN 49 LURLIAS G?]JQLL?{WQIU

U7 3.3

75 -93CM

48 - 66 CM

53 CM

49 CM

JUN 3.3 lpssasnmwennsestieiudiannselind
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JUN 3.4 insestieiudiannsetind

3.4 N1599NLUUINTVI5D

R3 10k
fo) (v}
n $R16.8k o P g” & 2
o 3 X o
LeDIT X - 7
| ) RELAY1
JRv110k  R2220 Z R4 10k
x

LED2
D2 1N4007

D3 1N4007

{99

JUN 3.5 N1399NLUUNITVIT

& aa

NFUN 3.5 LAAINITOBNKUUNATNISA Tnedidunn 12 Tad 8 3 woud N1uesises
nszua wazilusaiudiseg vliihdudavesiadintnims ussiulvasenduednn Tu

a v v v o v ° 1 Y aa A ]
YULLAYINUNINTUNUL (Rl), F91UN1U2 (R2) NNTSLUGLIIAULYILDADALNDLLERIAIEN U
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WALFIAIUNIUUSUATLA YINISUSUANYBIRIAIUNIUUSUANLS A AIANUAIUNIULALS DA LA g
' Py & o w A v g = & VoW v v v vy
NIUUA 139 L TUNNSINAANTEWaN i b UE 8998303488 LYiNnUININUS UM U Uit AL
R TV PTG T TN AR N VDRI RN

91599 65 %

$17u Ah TiFBnSaLiin = 65 % AWIALUAMDS (3.1)
=0.65x22
=1.43 Ah
$nnutalue = $9u9u Ah fiFewnsaiy + nszuaTinasge (3.2)
=143 x0.22
= 6.5 2l

3.5 N399NKUUINDIATUANLIIAUINHAN

Vil m7805 |2 o
330 By
+ GND
12V == 1uF >Y
§ D1
L
O
GhND1

JUN 3.6 N1590NUUURITAIUANLTIAULITI

NN3UT 3.6 uansmsoenuuLasmuALssiulwilaelledisanisines uealdn7805
Hunseseunuussiuduna Aduseduannda 7-35 Taad wagliendnaiidinitwazasi &
Awsadu 5 Toad Taglursasidefiussdudunn 12 Taad ihundivn 1 vesled7805 azviinng
annauusadulivae 5 Taad uddwoniendnn nsdedufiuusey iWevimihitievinlieesd
Aranadiostu oussduoonane 3 azsitudadmiuen 330 Tosiu Suoadfifoidunisuans
anue

\iean1nlediues 7805 dussdutendnmosnuindif slaad fesdneussiudunali

1NN 5188 wagdneusadudunalaliiiu 35086 wazfasdneusanudunelinindi
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Vout + VDropout 3sagléf 5v+2V = 7V fie azdesdneussiudunnunnniy 7 Taad
VCE(max) =-250V

VBE(max) =1V

IC(max) =-15A

PD(max) =75 W (85°C)

AUININAYRT R

VBEXVBE
PR = — (3.3)

1/ 330
0.3 W @anld 0.5W

11 lout max

PD ]
Iout(max) = m 4 (mumﬁlwamula%) (3.4)

r=1h "
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< @ LINE Notify

@ LINE ACCESS TOKEN: DANGER!!

@ | LINE ACCESS TOKEN: DANGER!!
LINE ACCESS TOKEN: DANGER!!
LINE ACCESS TOKEN: DANGER!!
LINE ACCESS TOKEN: DANGER!!
LINE ACCESS TOKEN: DANGER!!
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{ LINE ACCESS TOKEN: DAN@ )
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LINE ACCESS TOKEN: DANGER! )
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1| LINE ACCESS TOKEN: DANGER!
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| LINE ACCESS TOKEN: DANGER! ) ,,
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#oaniluta
const int Trig = Al;
int Echo = AQ;
int Mode = A2;

void setup() {

pinMode(Mode, OUTPUT);

Serial.begin(9600);

}

void loop() {

long duration, cm;
pinMode(Trig, OUTPUT);
digitalWrite(Trig, LOW);

delayMicroseconds(2);
digitalWrite(Trig, HIGH);
delayMicroseconds(5);
digitalWrite(Trig, LOW);
pinMode(Echo, INPUT);

duration = pulseln(Echo, HIGH);

cm = microsecondsToCentimeters(duration);

Serial.print(cm);
Serial.print("cm");
Serial.printtn();
if (cm > 100) {
digitalWrite(Mode, HIGH);
}

else {

digitalWrite(Mode, LOW);

34

//fmunan trigger Mvnaunden Al
//89UAUN Echo Aivaunasn A0
//ANAUNEINTLADNNITNIIY Mode 7197

2UN80N A2

//fwunlst Mode Ui Output

//nN580a15ANML57 9600

//ARUANSZYY LaTISTaLIaT
J/fmualivn Trig Wu Output
//AAUATNSUAUNITVINLVD

TrigL‘fJu Low
//BMRUATUIUAUNITT IO Trig
//MUATINTUAUNITYINUYDY Trig
//MAUAVBIUAUNITIINIUVDY Echo
//\dl9A1 Echo U HIGH fawindudands
duration

//ua@ne@lu Serial Monitor

//27 cm TANINNIT 100

//lAdaAnfanealyt Mode aa3n HIGH

J/vndunsaiou

//ldaAnfanaalt Mode a83n Low
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}

delay(100);

}

long microsecondsToCentimeters(long microseconds) {
// enawesndudesiie 340 m/s 38 29microseconds per centimeter.
// eazouiieantuaznduin

return microseconds / 29 / 2; //A@UNINGN }

#dsAnounazndsdudnenndndulad

void Line_Notify(String message) ;

#include <WiFi.h>

#include <WiFiClientSecure.h>

byte Buzzer = 13; //SnunRIneaiildensotu Buzzer

byte sensorPin = 2; //fSmnunnaneaiidousoiu
Tilt Senser Module

char ssid[] = "Test Line"; //ete Wi-Fi figeinisideuse

char pass[] = "1234567890"; //IVHNULATOUY

#define TokenLine "Q8JEijC63QfGnsgrvM8fvRgEWz7dOQloiXgmLpzAnIE"
//iﬁm%amia Line token

String txt1 = "DANGERI!"; /ey iazuandy Line

void setup() {

Serial.begin(115200); //dmusldmnuiadeansiinamuisa 115200
WiFi.begin(ssid, pass); //5umsideusefiunevheeietie
Serial.print("WiFi Connecting"); //W@a3 "WiFi Connecting" Tupoulwa

while (WiFi.status() = WL_CONNECTED) //asadinaniugnisidensionenie

{

Serial.print("."; /alddusalduans " Tumeuleaaunin
Feusold

delay(500);



}

Serial.println();
Serial.print("connected: "),
Serial.printin(WiFi.locallP());
pinMode(sensorPin, INPUT);

pinMode(Buzzer,OUTPUT);
digitalWrite(sensorPin, HIGH);
digitalWrite(Buzzer, HIGH);

}

void loop() {

//Buzzer

int digitalVal = digitalRead(2);

if(LOW == digitalVal)

{
digitalWrite(Buzzer,LOW);

delay(50);

digitalWrite(Buzzer,HIGH);

delay(50);
}

36

//fmunlivnfdnea sensorPin Sutoyaan
Wulwesann Tilt Senser Module
J/fmunvidaneandi 13 1Ju Output ve9
Buzzer

J/fvunan L SUEuYes

Tilt Senser Module 1Uuaadn HIGH

//AAUAFDTULLSUAUVDY Buzzer

//81 tilt switch Tva1 LOW Ta1luduys

digitalVal fAvnfu

// deA1Adnealoninnasdn LOW soni
BUZZER

// AURNNITVIU
//81 tilt switch breakover
//@ARNRTNDALDIANAABTIN HIGH aani

BUZZER

// MURNNITVINU



H#UAADU Serial monitor

byte state = digitalRead(sensorPin);

if (state == 1)

{
Serial.printin("Un@");
NotifyLine(txt1);

}

else if (state == 0)

{{
Serial.println("Dangerlll");
}

delay(5000);

}

}

#n15158n 14 LINE Notify
void NotifyLine(String t) {

WiFiClientSecure client;

if (Iclient.connect("notify-api.line.me", 443)) {

Serial.printin("Connection failed");

return; }

String req ="

req += "POST /api/notify HTTP/1.1\r\n";

req += "Host: notify-api.line.me\r\n";

37

//AAUA AT state WINAUANRINDAT

21ul9a1n sensorPin

// Tkanamlu Serial monitor

// ANA1ANUBIRLUST state winAu 0 T9ivin

'
Y

Adnaly

//n@ndnanan Serial Serial Monitor

req += "Authorization: Bearer " + String(TokenLine) + "\r\n";

req += "Cache-Control: no-cache\r\n"

req += "User-Agent: ESP32\r\n";
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req += "Content-Type: application/x-www-form-urlencoded\n\n";

req += "Content-Length: " + String(String("message="+ t).length()) + "\r\n";

reg += "\r\n’;

req += "message=" + t;
Serial.println(req);
client.print(req);
delay(20);

Serial.println("------------- .

while (client.connected()) {

String line = client.readStringUntil('\n");

if (line == "\r") {
break;
}}//while } //loop

#lUsunsuAauANNsIIuveNamasiuluin Autometic waz Manual

int Senserl. = 11;

int SenserR = 12;

int Motorl = 5;
int Motor2 = 6;
int Motor3 = 9;

int Motord = 10;

int GO =7;
ANUNTIN

int Mode = A2;
int SW1 = A3;

void setup() {
pinMode(GO,INPUT);
pinMode(Mode,INPUT);

//Usendlvi Senser Infarate Ausgie
//Ussn el Senser Infarate fMuY
//UsgniemikUslun1suyuaugng veusnesiy
//dsgniadndslun1suuinur Yaemelmesiy
//dsgniesklslun1svyuaugng veduemnasun
//U5En ARy lUN S MYUATUYIN YDINBLABITUIN

/dsenaalwan 8 1l uaindg Button tAd oufi LU

//Usendlinaungan A2 Wuaiadiunisiaenluue
ANSYI9U
//dsenalvvnauiden A3 tduadindlunisiasn

<
AL

//imualisauys GO Wu Input

//fmualisanys Mode 1u Input



pinMode(SW1,INPUT);

pinMode(SenserL,INPUT);

pinMode(SenserR,INPUT);

pinMode(Motor1,OUTPUT);

pinMode(Motor2,OUTPUT);

pinMode(Motor3,0UTPUT);

pinMode(Motord,OUTPUT);

}

void loop() {

if(digitalRead(Mode)==0)

if(digitalRead(SW1)==0)

{

if(digitalRead(GO)==0)

|

}

analogWrite(Motor1,LOW);
analogWrite(Motor2,150);
analogWrite(Motor3,LOW);
analogWrite(Motor4,150);
delay(100);

if(digitalRead(GO)==1)

{

analogWrite(Motor1,LOW);
analogWrite(Motor2,LOW);
analogWrite(Motor3,LOW);
analogWrite(Motord,LOW);
delay(100);
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J/fmualsauds Swi 1y Input
//awvunleisauds Senserl W Input
//avunlvimauds SenserR 1 Input
//fmualisaunys Motor 1 10 Output
//fmualisaunys Motor 2 1u Output
//Awunlsiiauds Motor 3 Wy Output

//Awunlsisauds Motor 4 Wy Output

//\Aenlnunnisvinauileasdnidu 0 Trvinanulu

Tuus Manual

//yulUdnantinsenang 0.25

//5UANRIM9aN Button Switch 1Tu 0 wWiana

//UsuAn Duty cycle 0-255

//5UAR3Raaan Button Switch W 1 Wialdeas

//1D9RSMEANTTVINATY

//AUILIA
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}}
if(digitalRead(SW1)==1) //vuludnansneauss 0.50 m/S
{
if(digitalRead(GO)==0) //5uAAdneanin Button Switch 1w 0 wlona

{
analogWrite(Motor1,LOW);
analogWrite(Motor2,200);  //Usuan Duty cycle 0-255
analogWrite(Motor3,LOW);
analogWrite(Motor4,200);
delay(100);
}
if(digitalRead(GO)==1) //5umAineaann Button Switch u 1 Wiavdes
{
analogWrite(Motor1,LOW);
analogWrite(Motor2,LOW); //4a9aineanisfiigiu
analogWrite(Motor3,LOW);
analogWrite(Motord,LOW);

delay(100);
DI
if(digitalRead(Mode)==1) //flesumndneavesdiuys Mode faaadnidu 1
agaululuun Autometic
{
if(digitalRead(SW1)==0) //87UARINDaTDIAIUT SW1

if(digitalRead(Senserl.)==LOW)

//8AA3neaiilisuaIn Senser L uway Senser R
yndien LOW viag Tivinamuiiaunds 0.25 m/s
if(digitalRead(SenserR)==LOW)
{
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analogWrite(Motor1,LOW);
analogWrite(Motor2,150); //&@3@1 Duty Cycle 0-255
analogWrite(Motor3,LOW);
analogWrite(Motor4,150);
delay(2000);
}

if(digitalRead(SenserR)==HIGH)  //8181UAIRINDAUDY Senser Infarate AUV

{
analogWrite(Motor1,LOW); //WWsiei9039n9U 2 JUI9 NeuneAn1IinaI
analogWrite(Motor2,LOW);
analogWrite(Motor3,LOW);
analogWrite(Motord,LOW);
delay(2000);

11}
if(digitalRead(SW1)==1)
//aenuminaneaain SW1 1 1 2z

Tuaaigad 0.50 m/s

if(digitalRead(SenserlL)==LOW)
{
//81UAR A neaT I SUIN Senser L wag

Senser R ¥nilA1 LOW 1146 197 991U7 A2131L57

0.50 m/S
if(digitalRead(SenserR)==LOW)
{
analogWrite(Motor1,LOW);
analogWrite(Motor2,200); //@1 Duty Cycle 0-255

analogWrite(Motor3,LOW);
analogWrite(Motor4,200);
delay(2000);



}
if(digitalRead(SenserR)==HIGH)

analogWrite(Motor1,LOW);
analogWrite(Motor2,LOW);
analogWrite(Motor3,LOW);
analogWrite(Motord,LOW);
delay(2000);

i
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//07181UANRINDAYDY Senser Infarate MUY

//Wipwa$inau 2 Junil neungan1svinau
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Arduino UNO
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Product Overview

The Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It has 14 digital
input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, 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 Uno 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.

"Uno" means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Uno and version
1.0 will be the reference versions of Arduno, moving forward. The Uno is the latest in a series of USB
Arduino boards, and the reference model for the Arduino platform; for a comparison with previous versions,
see the i i

Technical ,
Specifications Page 2
glggmgir%%%v{r\ormdgrlpﬁgsic Tutorials Page 6

%rrrmrc‘i?t%ns Page 7

Enviromental Policies Page 7

half sqm of green via Impatto Zero®
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Technical Specification

EAGLE files: arduino-duemilanove-uno-design.zip Schematic: arduino-uno-schematic.pdf

Summar
Microcontroller ATmega328
Operating Voltage 5V
Input Voltage (recommended) 7-12V
Input Voltage (limits) 6-20V
Digital I/O Pins 14 (of which 6 provide PWM output)
Analog Input Pins 6
DC Current per /O Pin 40 mA
DC Current for 3.3V Pin 50 mA
32 KB of which 0.5 KB used b
Flash Memory Bootidader Y
SRAM 2 KB
EEPROM 1KB
Clock Speed 16 MHz
the board

"Test"

MADE
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DIGITAL (PWM~) F
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Dimensioned Drawing
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ESP-01 WiFi Module

Version1.0

sherry@aithinker.com

Disclaimer and Copyright Notice.

Information in this document, including URL references, is subject to change without notice.

THIS DOCUMENT IS PROVIDED AS IS WITH NO WARRANTIES WHATSOEVER, INCLUDING ANYWARRANTY OF MERCHANTABILITY, NON-
INFRINGEMENT, FITNESS FOR ANY PARTICULAR PURPOSE, OR ANY WARRANTY OTHERWISE ARISING OUT OF ANY PROPOSAL,
SPECIFICATIONOR SAMPLE. All liability, including liability for infringement of any proprietary rights, relating to use of information in this
document is disclaimed. No licenses express or implied, by estoppel or otherwise, to any intellectual property rights are granted herein.
The WiFi Alliance Member Logo is a trademark of the WiFi Alliance.

All trade names, trademarks and registered trademarks mentioned in this document are property of their respective owners, and are
hereby acknowledged.

Copyright © 2015 Al-Thinker team. All rights reserved.

Notice

Product version upgrades or other reasons, possible changes in the contents of this manual. Al-Thinker reserves in the absence of any
notice or indication of the circumstances the right to modify the content of this manual. This manual is used only as a guide, Ai-thinker
make every effort to provide accurate information in this manual, but Ai-thinker does not ensure that manual content without error, in
this manual all statements, information and advice nor does it constitute any express or implied warranty.
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1.2. Parameters

Table 1 below describes the major parameters.

Table 1 Parameters

802.11 b/g/n
WiFI WiFi Protocles B/!
Frequency Range 2.4GHz-2.5GHz (2400M-2483.5M)
UART/HSPI/12C/125/Ir Remote Contor!
Peripheral Bus
GPIO/PWM
Operating Voltage 3.0~3.6V
Hardware Operating Current Average value: 80mA
Paramatars Operating Temperature Range -40"~125°
Ambient Temperature Range Normal temperature
Package Size 14.3mm*24.8mm*3mm
External Interface N/A
Wi-Fi mode station/softAP/SoftAP+station
Security WPA/WPA2
Encryption WEP/TKIP/AES
Fiftuware Upgrite UART Download / OTA (via network) /
Software |download and write firmware via host
Parameters Supports Cloud Server Development / SDK
Ssoftware Development fof 6 it
1Pv4, TCP/UDP/HTTP/FTP
Network Protocols / /
AT Instruction Set, Cloud Server, Android/iOS
User Configuration o

Shenzhen Anxinke Technology CO;LTD

http://www. ai-thinker. com
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2. Pin Descriptions

There are altogether 8 pin counts, the definitions of which are described in Table 2 below,

S ® GPIO2

axL| @ @® GND
1S¥| ® @ GPIOO
DA @ @ RXD

dd HD

Table 2 ESP-01 Pin design

Shenzhen Anxinke Technology CO;LTD http://www. ai-thinker. com
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Table 2 Pin Descriptions

1 GND GND
2 GPIO2 GPIO,Internal Pull-up
3 GPIOO GPIO,Internal Pull-up
4 RXD UARTO,data received pin RXD
5 vcc 3.3V power supply (VDD)
1) External reset pin, active low
6 RST
2) Can loft or external MCU
7 CH_PD Chip enable pin. Active high
8 TXD UARTO,data send pin RXD

Shenzhen Anxinke Technology CO;LTD

http://www. ai-thinker. com
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Table 3 Pin Mode
Mode GPIO15 GPIOO GPIO2
UART Low Low High
Flash Boot Low High High
Table 4 Receiver Sensitivity
Input frequency 2412 2484 MHz
Input impedance 50 Q
Input reflection -10 dB
Output power of PA for 72.2Mbps 15.5 16.5 175 dBm
Output power of PA for 11b mode 19.5 20.5 215 dBm
Sensitivity
DSSS, 1Mbps -98 dBm
CCK, 11Mbps -91 dBm
6Mbps (1/2 BPSK) -93 dBm
54Mbps (3/4 64-QAM) -75 dBm
HT20, MCS7 (65Mbps, 72.2Mbps) 72 dBm
Adjacent Channel Rejection
OFDM, 6Mbps 37 dB
OFDM, 54Mbps 21 dB
HT20, MCSO 37 dB
HT20, MCS7 20 dB

Shenzh Technology CO;LTD http://www. ai-thinker. com
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3. Packaging and Dimension

The external size of the module is 14.3mm*24.8mm*3mm, as is illustrated in Figure 3 below. The type of flash
integrated in this module is an SPI flash, the capacity of which is 1 MB, and the package size of which is SOP-210mil.
The antenna applied on this module is a 3DBi PCB-on-board antenna.

Figure 3 [Module Pin Counts, 8 pin, 14.3 mm *24.8 mm *3.0 mm]

Shenzhen Anxinke Technology CO;LTD http://www. ai-thinker. com

10
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HK Shan Hai Group Limited

Room 620 , Yutian building , songling road , Futian district , Shenzhen

Tilt Sensor Module

Tilt sensors are essential components in security alarm systems today. Standalone tilt sensors sense tilt
angle or movement. Tilt sensors can be implemented using mercury and roller ball technology, and can
be mounted using mechanical threading, magnets, or adhesives, depending on what type of surface
they are being mounted to.

Recent technological advancements in the manufacturing of tilt sensors have improved accuracy,
reduced cost, and increased lifetime. The type SW-520D is a commonly available roller-ball type tilt
sensor consists of two conductive elements (poles) and a conductive free mass (rolling ball),
encapsulated in the same case. When the tilt sensor is oriented so that that end is downwards, the
mass rolls onto the poles and shorts them, acting as a switch stroke. Microcontroller-compatible tilt
sensor modules based on SW-520D are also available at affordable costs.

Electronics circuitry behind this tiny module is usually centered around the dual- comparator chip
LM393. The module features a tilt sensor, a signal amplifier, a standard 3-pin header, a power indicator
that signals that the module is correctly powered, and a status indicator that lights up when a tilt is
detected by the tilt sensor.

When the tilt sensor is in its upright position, the ball inside the tilt sensor bridges the two contacts,
completing the circuit. When the board is tilted, the ball moves, and the circuit opens. When upright,
the module outputs 0V (L) and when it is tilted, it outputs 5V (H) through the digital output (DO)
terminal of the 3-pin header. If the analog output (AO) of the module is connected to an analog input



@ HK Shan Hai Group Limited

Room 620 , Yutian building , songling road , Futian district , Shenzhen

(for example A0) on the Arduino you can expect to read a value of 0 (OV) when in its upright position
and 1023 (5V) when it is tilted.

Description:

- Adopts high sensitivity ball switch SW-520D angle sensor
- comparator output,high drive ability,over 15ma current

- working voltage:3.3V-12V

- with screw mounting hole

- PCB size:4.2cm x 1.4cm

- Adopts LM393 comparator

Hook Up

The tilt sensor module can be connected to arduino using suitable jumper wires. First of all connect the
power supply lines; VCC and GND of the module to 5V and GND of the Arduino respectively. Next link
the digital output (DO) of the module to digital pin 2 (D2) and analog output (AO) to analog input 0
(A0) of the arduino. The whole hardware should be powered by a 9V DC / USB source through the DC
IN /USB socket of the Arduino board. Keep the tilt switch position in upright position as indicated in the
figure shown below.
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Room 620 , Yutian building , songling road , Futian district , Shenzhen

*i\ ; HK Shan Hai Group Limited

Sketch: Digital

This example code wakes the onboard indicator (LED at D13) of the Arduino when a tilt is inputted by
the tilt sensor module through the occupied digital input (D2). Just copy-paste this code into your
Arduino IDE, compile, and upload it to your Arduino as usual.

const int st

const int sw

Note that this code does not include a “software-debounce” feature commonly used with button/switch
inputs. This is not necessary here because the tilt sensor module have a built-in (1ms) “hardware
debounce” arrangement using a simple RC network (R-10K & C-100n).

,_:?____.. "‘i
' %{ﬁ
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Sketch: Analog

This example code lights up the onboard indicator (LED at D13) of the Arduino when a tilt is inputted
by the tilt sensor module through the occupied analog input (A0). Again, copy-paste this code into your
Arduino IDE, compile, and upload it to your Arduino as done earlier.

{4

Many readers might wonder why I opted for somewhat “strange” sketches here. It's for nothing; first of
all test your hardware with the included sketches, and then start the brainstorming. Replace the above
described sketches with your own favourite sketches — merely a little home work for you!



Room 620 , Yutian building , songling road , Futian district , Shenzhen

‘i\; HK Shan Hai Group Limited

Frankly speaking, with the sketches presented here, these experiments can also be conducted using a
tilt sensor (SW-520D) only, ie. without the whole tilt sensor module. If you have an independent tilt
sensor component at hand, make a try with the following hardware instead of the dedicated module.

5V
SW-520D

R
10K

c = X
1 OOn_T_

Sketch: Interrupts

Interrupt - incorporated since the 0007 version of the Arduino IDE - breaks in in the execution of the
main code. On the hardware front, Arduino is equipped with two interrupt ports so Arduino can sense
those pins for an event to wake up and resume execution of code. It is even possible to execute special
code depending on which pin triggered the wake up (the interrupt). In short, interrupt is a method by
which a microcontroller can execute its normal program while continuously monitoring for some kind of
interrupt (event). This interrupt can be triggered by some sort of sensor, or input like a switch.

When the interrupt occurs, the microcontroller takes immediate notice, saves its execution state, runs
a small chunk of code often called the interrupt handler or interrupt service routine, and then returns
back to whatever it was doing before. The set up in the program defines where the microcontroller
should start executing code if a particular interrupt occurs. In Arduino, we use a function called
“attachInterrupt()” to do this. This function adopts three parameters. The first is the number of the
interrupt, which tells the microprocessor which pin to monitor. The second parameter of this function is
the location of code we want to execute if this interrupt is triggered. And the third, tells it what type of
trigger to look for, a logic high, a logic low or a transition between the two. You can find detailed
articles/tutorials on Arduino Interrupts (prepared by me) elsewhere in this website.

Following is a basic example sketch to demonstrate the interrupt function in an Arduino connected with
the tilt sensor. This code looks for interrupts on “interrupt pin 0” (D2) of the Arduino to control the
onboard indicator at its output (D13).

IN

volatile boolean

void setup
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Unfortunately, this loose sketch is prone to mischief because of the switch-bounce problems. Replacing
the 100nF capacitor (C) with a 1uF capacitor might solve this to a certain extent (hardware-debounce).
Otherwise opt for a sketch filled with “debounce” code lines (software-debounce).

You can see just how much bouncing occurs in this oscillogram of the input from a switch. Trace “A” is
the voltage appearing at the input pin of the Arduino. Instead of the expected smooth transition, a
series of pulses lasting over 1 mS are generated. Each one of these pulses would generate an
(unnecessary) interrupt. However, if we attach some debouncing hardware to the switch then the
bouncing effect is filtered out. Notice how the “A” trace is a smooth curve, with a gradual transition!
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Handson Technology

BTS7960 High Current 43A H-Bridge Moto

The BTS7960 is a fully integrated high current H bridge module for motor drive applications. Interfacing to
a microcontroller is made easy by the integrated driver IC which features logic level inputs, diagnosis with
current sense, slew rate adjustment, dead time generation and protection against overtemperature,
overvoltage, undervoltage, overcurrent and short circuit. The BTS7960 provides a cost optimized solution
for protected high current PWM motor drives with very low board space consumption.

SKU: DRV-1012

Brief Data:

e @ o o o o o o o o

Input Voltage: 6 ~27Vdec.

Driver: Dual BTS7960 H Bridge Configuration.

Peak current: 43-Amp.

PWM capability of up to 25 kHz.

Control Input Level: 3.3~5V.

Control Mode: PWM or level

Working Duty Cyele: 0 ~100%.

Over-voltage Lock Out.

Under-voltage Shut Down.

Board Size (LxWxH): 50mm x 50mm x 43mm.
Weight: ~66g.

www.handsontec.com
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Mechanical Dimension:
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Schematic Diagram:

Microcontroller Voltage Regulator Reverse Polarity
Protection

High Current H-Bridge

Control Input Pin Function:

an *
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Control Input

Pins
Pin No Function Description
1 RPWM Forward Level or PWM signal, Active High
2 LPWM Reverse Level or PWM signal, Active High
3 R_EN Forward Drive Enable Input, Active High/ Low Disable
4 L_EN Reverse Drive Enable Input, Active High/Low Disable
5 R_IS Forward Drive, Side current alarm output
6 LIS Reverse Drive, Side current alarm output
7 Vce +5V Power Supply microcontroller
8 Gnd Ground Power Supply microcontroller

3 www.handsontec.com




Motor Power Supply & Output Pin Assignment:

Power Supply Motor Output
Input Pin Pin
Pin No Function Description
1 B+ Positive Motor Power Supply. 6 ~27VDC
2 B- Negative Motor Power Supply. Ground
3 M+ Motor Output +
-+ M- Motor Output -

Controlling DC Motor with BTS7960 Using Arduino:

Below is the circuit connection using BTS7960 high power driver to control one DC motor with Arduino
board. The potentiometer allows the control of motor speed and rotation direction of the motor.

www.handsontec.com

71



72

. ae e

R T .
R

D R N N TN R
D I I ) D R AN D AR D T N AN A
L I DY R T N S A )
D T I N R I RN L L I R R N N R
D Y T T I N
D R N B T T N S

oooooooooooooooooooooooo T T )

T T T I S N

D T N N )
R
B I e A SRR

se s e sesas e
e DI

----- A s s sssss sssss seprs e

e s as sasas sasans ol . ...

Arduino to BST7960 Connecting Table:
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(Electronic walking aids for physical therapy patients and elderly)
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