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ABSTRACT

The purpose.of this thesis-is to help the problem take medicine improper of
the elder. .According to the National Council on:the Elderly; about 92 percent of the
elderly have at least one chronic disease and 77. percent have at least two people,
including heart disease, stroke, cancer, cardiovascular disease breathing and diabetes.
The elderly need to-take many medications at each meal. Although ‘medications
help to maintain good health but adherence to medication is.a major problem for

elder.

The researchuhave shown that many older ‘people suffer from problems to
medication. The problem.for-taking the medicine of the elderly is forget to take
medicine , mishaps due to eye problems and non compliance of prescriptions what
you can get with a doctor’s. Arduino mega 2560 can be applied for control
automatic pill dispenser. This device is able to store, manage, and dispense your pills
with ease. In addition use the Linear Actuator moving along the axial y it will have a
vacuum nozzle intended for capture pill. You can also set timers when it is time for

you to take your pills the machine warns the elder.
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Diffuse Mode

E‘Uﬁ 2.17 Diffuse Mode

2. Backeround Suppression HuTn s gulgassaniaioglunguues Diffuse
Mode TagTvilAgugosiuy Backeround Suppression thy gnesmuuyuiliundgmiluns
asaduing AR iwtslunssasaduTieglndtugiundy wserdmdnnsieuuu
amavuyuan Tndfa Emitter qzﬁqﬁ’mmwmuaaLﬂutﬁumﬂmamsamﬂﬁmauﬁ dunasu

a_ a i o s ] -!I B al -3 o [ L] s o -
ﬁ]BMﬂmﬂlﬁ'ﬂWJ{uﬂUﬂ’}ﬂﬁ& LW’é]LLﬁQﬁEVISUﬂU%'LN’I'IJLLﬁ’)ﬂﬂUQJ’IEl\‘lﬂ?ﬂ'i‘u WQE‘UVI 2.18
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ADJUSTABLE-FIELD
BACKGROUND
SUPPRESSION

31]17] 2.18 Background Suppression
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3, Convergent LuTnlfgumesyiiandsfinglunguves Diffuse Mode TagTWld
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Convergent Mode

gﬂffll 2.19 Convergent
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4

3.2 gunIad

mngvas

3.2.1 Arduino Mega 2560

Trssnuillgidentd Arduino Mega 2560 insnzannsaldléiunn Windows fagud
3.1

- Microcontroller.: ATmegaz560

- Qperating Voltage :. 5V

: Input Voltage (Recommended): 7-12 V

- Input Voltage (Limits) : 6-20 V

- Digital /0 Pins: 54 (of Which 14 Provide PWM Cutput)

- Analog InputPins : 16

- DC Currentper I/OPin : 40 mA

- DC Current for3.3 V-Rin : 50 mA

- Flash Memory : 256 KB of Which 8 KB Used by Bootloader

- SRAM 8 KB EEPROM 4 KB Clock Speed : 16 MHz

3.2.1 Stepper Motor

Tulassauilléidenld Stepper Motor 8%e Shenzhen u FZ0605 $1uau 1 fadu

L4

yawnaslniiduindeudiewadidu 2 Phase 4 Wires d1vsusalnasi

o

g TULARDUAR

anlden Aaguin 3.2
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sUfl 3.2 Stepper Motor

ﬁqmauﬁﬁﬁaﬁ

- Size 42 x 42 mm

- Motor Depth-:34 mm

- Shaft Diameter: 5 mm

- Shaft kength : 20 mm

- Weight : 350 ¢

- Step Angel : 1.8 Degree/Step
- Rated Voltage : 4.83 V

- Current: 0.84-A/Phase

- Resistance i 5.75 Q/Phase
- Inductance«: 9.3 mH/Phase
- Holding Torque«:.2:8.kg.cm

- Insulation Class : B

3.2.2 Linear Actuator

TAseauilléidenld Linear Actuator Tunisasrenisiedeunlunuiidunse laedans

s

Linear Actuator agvinnsiniigaiugayInie fsgui 3.3
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" Stroke -

3.2.3 Mini Vacuum Pump DC 12V

Tulasenuiilfidentd Mini Vacuum Pump DC 12 V Ju DQB370-FB @ansagauas

Whenevsogavaaild Tdusedulnih 12 v dsgui 3.4
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sU# 3.4 MiniVacuum-Pump DC 12 V
fnuauTReed
- Rated Voltage 1112 V
- Rated Current : < 180 MA
- Air Flow ' Without | oad :(1.5-2.8 LPM/MIN
- Negative Pressure': 400 mmhg
- Lifetime : >30,000 Times
- Naise ; < 60.db

- Enviroment'+0-55°C

3.2.4  DS3231 Module

lulassanidididenld Ds3231 Madute 1iultigaurtnuuuaatats
RTC (Real Time Clock) Tifiaamigndiasisiugngs wmsaedidluihaasiagamgdl iiethgamgd
PnanMIRdeIIFINYAEMNTYeY Crystal fignsuniuaingamgiinteusnimion
wummeds Wonldwllifundsinslnennisuen awnsadein Ju na Wethete Tlsuts

uwerldaru aunsadenuananaiwuy 24 Filumiseuuy 12 Flusfle fagud 3.5



sU# 3.5 DS3231 module

7]
wa o S

NRauauURnAeil

- PIN 1 : 32kHzQutput

-PIN 2 : VCC (DC Power Pin-for Rrimary Power-Supply)

- PIN/34 INT/SQW (Active-liow Interrupt or Square-Wave Output)

- PIN 4 : RST (Active-Low Resel)

- PIN 13 : GND

< PIN"14-; Vgar (Backup Power-Supply Input)

- PIN 15 : SDA- {Serial Data' Input/Qutput/The Pullup Voltage can
be up to 5.5 V)

- PIN16 : SEL (Serial Clock Input)

3.2.5 . Stepper Motor Driver

Tulpsseniiieidentd -Aa988 Stepper Moter Driver iHilsinaveindmivamunu

Stepper Motor Inglawis ﬁ’agﬂﬁ 3.6

3‘1]17; 3.6 A4988 Stepper Motor Driver

29
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- Load Supply Voltage VBB : 35V

- Output Current IOUT : +2 A

- Logic Input Voltage VIN : -0.3to 55V

- Logic Supply Voltage VDD : -0.3to 55V

- Motor Qutputs Voltage : -2.0 to 37 V

- Sense Voltage VSENSE : -0.5t0 05V

- Reference Voltage VREF 5.5.V

- Operating Ambient-Temperature TA Range S+ =20 to 85°C
- Maximum dunction TJ(max). ;.\ 150°C

- Storage Temperature Tstg :——55 to-150°C

3.2.6 LCD20 x4 Character

TulassuiildiEenldan LCD wuy 20 x 4 Character STllundsuanIHan 159 1911

ol FagUii 3.7

U 3.7 98 LCD

- Supply Voltage for Logic VDD : 7.0V
- Supply Voltage for LCD Driver VDD-VEE : 135V
- Operature Temp : 50°C

- Storage Temp : -20 to 70 °C



3.2.8 Active Buzzer Module

Tulpseruiiladenldl Active Buzzer Module 3.3-5 V insnzanunsodidaaioula

agnede ) Weuae iU 1/0 feguit 3.8

gﬂﬁ 3.8 Active Buzzer Module 3.3-5 V

fnuaudansil

- Module USES 9012 Transistor Driver

- Working voltage 3.3-5V

- Has Fixed Bolt Hole and Easy Installation

- Seven Little Board PCB Size ::3.3-em * 1.5 ¢cm
- VCC External 3.3-5 V'\Voltage

- GND Externat.GND

- I/0 External Microcontrotler. IO Mouth

3.2.9 DC Motor Driver L293 IC

Tulpssuilg8enld DC Motor Driver 1293 IC 4.5-36 V 600mA funainasly 2

fuuunendass muadldvisanuSuaziiamanisnyuveeines fagun 3.9

31
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- Supply Voltage, VCCV + 56V
- Qutput Supply Voltage, VCC2 /. 36V
- InputVoltage, Vi . 7V

-‘Output Voltage, VO r =310 + 3 V

3.2.10  Suction Stem

5 @ 1 = = e B oiar as
Tulasaruiidganidmadnuinniianue1153 dagwas lagazdealdgiuige

Jusnsuuug M ALazvietalay figuin-3.10

JUTN 3.10 Wviogaig e
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s o

NamuaaRneil
-Size : 53 mm

- Diameter : 11.2 mm

3.2.11 Reflective Photoelectric

Tulassnuildidenlfiwumaingaduing Wasinduinglaglindnnisaziieuves
< o s o [ 5 =
wasdioluwuing (Reflective) aunsaviuarubilunisanaduldlduasdurnsalunis

oo oW <l
ATINVU ASFUN 3.11

=l r @ w
FUN 3.11 LUIEDINTINAVING

finnusuAfdl

- OUT of Small Plate Digital Output Interface (0 and 1)
- Detection Range : 2-30 cm

- Detection Angle : 35°

- Operating Voltage Range : 3.3-5V

- Board Size : 3.1CM * 1.5 cm
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3.2.12 Single Channel Relay Module

Tulpssuilfidenldsiad 1 uwuuua vaouduaindauaunisilalanisinany

w99 Stepper Motor anunsaldléiela DC 0-30 V wag AC 220-250 V ﬁ’ﬁgﬂﬁ 3.12

sUil 3.12 Single Channel Relay Modute

fnnumuTRng
-'Channel : 1 Channel
-TTL Control, Signal-+ 5-12 V

- Relay Violtage =/5.V

3.2.13 Vacuum Pad

5 v o IJ e
Tulasesuildidenldensga-Suayyinia (Vacuum Pad) intihfidsaiulu
waluladnisuduwasing (Pick & Place) Ao n1sonuazdefudiudiag n15ldauvesens
aa-SugayanAuansaiuly Tnetusgiuguisunauas faquasingiasgninnisinglunil

“Lc-ﬁﬁanm‘tﬂumsam%’uﬁmm Aaguii 3.13
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gﬂﬁ 3.13 Vacuum Pad

- Material.: Silicone
- Details : Bellow Pad Dia 6 mm
3.2.14 Ventilators

Tulpserdlddenidinaslunsszuiseinie tevasgnmaiineluiuatos dsgui

3.14

sUN 3.14 WAANTEUIBAINUIDY
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£

Nanududfsail

- Dimension : 70 x 70 x 15 mm
-Voltage : 5V

- Blade Material : Plastic

- Speed : 2000 RPM

- Power : 1.32 W

3.2.15 Power Supply

uwnasinelnase Ssanrsadsuussiulnaninaduliangelidunseiuliagssenlian
a1 WieldlunudBansaindls Fanisihunlalulassoui wedasln 12 v Ivdu L2934,

AQ988 uay Relay Aigufl 315

5U#1-3.15 Power SUpply

aie af

SnausuRsd

- Rated Current : 3 A

- Rate Voltage : 12V

- Working Temperature : -40~65°C

- Working Humidity : 20%~90%RH (Non Condensing)
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3.2.16 via%alau

Tulpssnuilidenliveddlaudasynite Mini Vacuum Pump fUviegesysyIne A

JUi 3.16

5U#t 3.17 lemeulusunsu Arduino
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gﬂﬁ 3.18 WiA19lUshnsy Arduino

o

DusetuilflunsiaagUnsaisidnnie dndduuuy Jseanuuulildsudieds
giaund wageaning naudhwnedldviu Arduine ldurindnwt 8197158 wnusedivg Un
ponuuy Wlatnofisnnieless Antifiaulalinisussiuguinnss Muadnassd seadu
guUAsAIRI13Y 289 Arduino LAG UNO R3, Mega, Nano-wagdi 158 15usr uyuuanns

Windows XP/Vista/T (32-bits/64-bits)8/10 (64-bits) ﬁdgﬂ?’l 318

3.3.2 TUsun3#e9NIUUAIAYSTIBNARIATEIT BE9RIUIR < Autodesk Fusion

360 fiegUN 319

360

5U# 3.19 loneulusunsu Autodesk Fusion 360
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adratusniiu uaﬂmnm;ﬁ’gﬂmqmmaqmsumuammsnwﬁm Lgaﬁlﬁwulmsqammmmmw

| r_.-‘ Qi =

Faguit 3.20 SN NS 2

3.3.3 Wsunauilensitaioudmiuadaciun 3 §f : Cura figuil 3.21

5U# 3.21 lameulusunsu Cura
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31]17; 3,22 yenaldsknga Cura

Tushnsu Cura fodndullskasudmsvadosiussuy 3 17 Alfaude uasd

= R ° o &2 Aa | v e\ om oo

Interface/ Mansaphaidudou silnusunsudhintundsulumiauldinesiian 3 8 3
el - 3 ; = v a Y — e a

TUsungusiainduvesusv Ultimaker aflugnaneSosiiant 3 i llsunsil Cura fusedlwa

3 §if wiana, stl.objuaz 3mf lulessnudliGanlfuneana st fagun 3.22

3.4 D159 NILUULAEAINRUNITHIIIY
ﬂ"1ﬁ]ﬂﬂLLUUﬂ’I‘Sﬁ’N"luﬂmtﬂﬂl{l‘u a E)Ei"NﬁEl

1. m3uRuLazeanwuuTUsuNsuianIuAua R uN 5 NuLes Arduino Tnegiinis
o &
THWAUUAT

o E=% L3 d 1
- ANVUABUNALALDIRYIAAIE wisdwlunisunle
o @ = s
- Bonldd&uulusunsuflinunzaniasnagaunisinaueadlusunsy
- uAlvtlmveslUsunsuiindusazvinnisaasulv

ot A 1 ar e
2. ﬂ’Ti’)’NLLNUﬂ’]‘S@@ﬂLLUUﬂ’W\U‘ﬁQU’] LLaﬁG\’JLﬂia{]ﬁ]’]ﬂEi’]@ﬂiﬁliﬁ]ﬂ'lﬂiﬂ'ﬂmiu
Autodesk Fusion 360

2

- MvuAvwALeeidengUnTalNABINTg

= $INN590NLUUAILATBILN TR LULA
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- U32NauULAS09a18878nLUIR
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AAURA
- naneasUlasUuANRaNINnand

3.5 35115ANHUIY

3.5:1 nszmumiaanwun'ﬁﬁ'muwmn%aia'wmE‘l’n‘luﬁﬁ

it o [owan] ke | [ | o e
Jime Aeciuino Stepper Mator Pill Container > Time
Channel Number MEGA 2560 | Linear Actistor | suction Stems Channel Number

Vacuum Pump Vacuum Pad

{ Ventilators Ventilation
[
!

Reflective

'y

Photoelactric

|

U7 3.23 Block Diagram voupFesdnee18nluli

N1598NUUUKAEATUANNITYIINUTDAUATEITI8ENSRLUTR nouazyinnIseanuUY

azfeasmungunsnifiagldlunisdinisfuAdunauaziondne Fan1svirnudndudosd

o

Block Diagram Tumsgnisvinsumesnszuiun1sdagud 3.23 - lassadinisihaureanies
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Tuduvesnsesnntulusunsuiietnanuanszuudaadalula agldllsunsy

= = P ' ® at I 3
Arduino Tunsdlsuldsunsuiitedennsvinnuldiweiaaaunm Arduine MEGA 2560 lag
\Feudafusay USB Port Bslunisoeniuunisyiiiuves Arduino ayudiniisenuuuiias

druudinimndaundsenauiv laun

1. Stepper Motor N15MI9UBY Stepper Motor gnarugilasuain Arduino
MEGA 2560 i adilsivinanu Tnauniuasletd A4988 Stepper Mator Driver {ulugauasa
dm¥uaiunsl Steppér Motor lastavagnisirenweailaidu Stepper Motor 1y Arduino
aganunsofiliud 2doaughe HIGH fu Lowsilfaiidgaiameinldnuumguniundy
winwdanyuniudiuimlagibsu.Code Arduino WBAUANANTMYUTDIINUTTILA

gﬂﬁ 3.25 'lu;sﬂﬁ 3.2 LARIN15AB72993 Stepper Motor i A4988 Mallaseeni
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OWER SUip
* ok
Arcuing - M ¢
L L] 2
MEGA L ] L3 2
L] L]
2560 . ®
. Y v
r GND d i ©
' —_— -

gﬂﬁ 3.24 2937 Stepper-Motor

$hile EdiseSKEichslook. Biap iy

project_rev2

if (variable mozning 2A before ==tzue){
delaw (2000);

Serinl.praatin(Yvariableimorning 2A before SStrue”);
M TR = TR S - L
for (int counter = 0; counter( < 164; countertt) {

Serial.println (eountex);
digitalWrite (StepPin, HiGH) 7§
dEl a P srosmcands (2000Q0) ;
digitalWs. e (stepPin, IOW)
delayMicrosecgonds (20000) ;
delfiy (10) 7

)

digitalWrite (StepBin,LoW) ;
delayMiczoseconds (20000) %
digitaliricgdastepPin, LOW)T
delayMicrosecomds (20000) ;

Ul 3.25 AndalunasyinaIueed Stepper Motor

2. Linear Actuator n15%197U%84 Linear Actuator gnAuAulaguasa Arduino
MEGA 2560 ladslsivinau Tngunfudanisina veaitaddu Linear Actuator Tu Arduino
szanusailldud 2 aniusie HIGH fu LOW Tasaunsafmuasiszazununisindouiias
294 Linear Actuator l6a1nn15ideu Code Arduino wazlulasssuilldidentd DC Motor

Driver 1293 IC 4.5-36 V futawnaslél 2 fuvuuendasy muadldnannuiuasicmens
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aa

myuvesawnes Bnsazldnisuiuaniurdyngnaedn HIGH/LOW lunsaugun1ituas

! L o/ é
YaeAIUATULINET AFUN 3.26

Arduino MEGA 2560

GND VDD

£ 2
S L

L293D

Enable 1 VSS

sre———l POWER SUPPLY

Input 1 Input 4

1 16]

2] 15}

] 3 [0V 1 Output 4[14]

LINEAR 4 |onD GND 1—_3]

ACTUATOR = L[5|cno., “enp12]

! _F""'_'_"E Output 2 Outpul 3E

™ s ‘\\‘...,.,L'_T__lnMZ lnput:E
— - ;,JE VCG~" Enablo 2

sUT 3.26 3435 Linear Actuator iy L293D

U

File Edit)Sketch Tools* Help

projact fev2
i

fon(iat counter actuator de =07 counter actuator dec < 50;/ counter actustor dc+t){ ////BACE
Serial.print{l’ turn of-&ctuator 'de mosor (U2)");

Serialiprincln(counter actuator dej;

digitalWirige (actuatérl; HIGH) ;

digitalWrite (actintore,ic
delay(100);

digitalWrize (actuatorl,LOW);

ot

rite(actuator2, 1OW);

delay(5000);

Q1QlLalWIliE (Q1IPIN, hlca);

for(int counter = 0; counter < 236; countert+) {
Serial.println(counter);

digitalWrite (stepPin, HIGH);

delayMicrossconds (20000) ;

digitalWrite (stepPin, LOW) ;

5U#i 3.27 Adslunsvhatunes Linear Actuator (Aoutw)
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project_rev2 §

delay(1000);

for(int counter_actuator dc =0; counter_actuator dc < 27; counter actuator_dc++){ //co
Serial.print (" turn of actuater dc motor {DOWN) i 2
Serial.println(counter_actuateor_dc);
digitalWrite (actuatorl, LOW) ;
digitalWrite (actuater2, HIGH) ;
delay({200);
}
digitalWrite (actuatorl, LOW) ;
igitalWrite (actuator2, LOW) ;
delay(5000) ;

for (int counter dc =0; counter dc_<£.300; counter_dc++}{
Serial.print (" turn gfdc metor");

tln (co@ntes dc);
e (inlPin, HIGH) ;

digi ite (im2Pin, LOW)-;

delay (100} ;

AT B S TR
U7 3,28 Addlunsvienuaes Linear Actuator (Ralad)

3. Mini Vacuum Pump DC 12.V.a15¥791983 Linear Actuator gnaunulng
UB$n Arduino MEGA 2560 uaztFonld DC Motor Driver293 IG4.5-36V lun1staedu
YaImes A15vhnuUB et Mini Vacuum Pump, U Arduine dsamisafilaie 2 anue
Ao HIGH fu Low Taeamnsaivmansisuldainnindeu Coode Arduino Tugui 3.29

WAAIN1THDR3AT Mini Vacuum PUmp

Arduino MEGA 2560

GND VoD

* LA

L293D

Enabio 1 VSS[H§]

POWER SUPPLY

iput1  Input 41 5)

4]

GND GhD [13]

Output 1 Output 4
Vacuum
Pump GND GND[12]

Output 2 Output 3(11)

Input2  Input 3(10]

4
I‘nr?ll'-TIFL o] [& LIBLIF—?I_

veC  Enabie2[ 9]

5Uf 3.29 2995 Mini Vacuum Pump fiu 293D
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File Edit__ﬂ:etch Tools Help

project_rev2
digitalWrite (actuators,
delay (200);
}
digitalWrite (actuatorl, LOW);
digitalWrite (actuator2, LOW);
delay(5000);

for(int counter_dc =0; counter_dc < 100;1 counter_dec++) {
Serial.print(" turn of dc motor");
Serial.println(counter dc);

ite(inlPin, HIGH);
g ite (in2Pin, LOW) ;
delay{100);

]

//digitalWrite (inlPin, LAWY,
//digitalWrite (in2PFin LOW) ;
//delay{1000)3;

4
o a4

U7 330 dratlunsvinautasVacuum Pump

4. D53231 Module N15¥1411U188 DS3231 AugnATuANNITHIIUAIE DA
Arduino MEGA2560 Laravianuaniumasmtinte LCD iWhilugaufiniwuuiiaiase RTC
(Real Time:Clock) Wenlduilifiunassnglviagnnseien aunsaserniubarliogisine i

sunduandaildau ansaidenianmanaiwuy 24 Arluavisewtu 12 $lug flaguil 3.31

O saw scL O
QscL 053231 spa Q)

Module V<€ (o]

LCD 20 x 4

sUTl 3.31 2985 DS3231 ffu 98 LCD



47

File Edit Sketch Tools Help

project_rev2

lcd.setCursor(5,0);
lcd.print("Welcome to");
led.setCursor(6,1);
lcd.print ("Medicle™);

//RTC.adjust {DateTime (2018, 2,19,5,58,00)); //aum

o P Sy y Y
== =

delay{1l);

digitalWrite (buzzer, HIGH);

delay(1);
char key = keypad.getRey();
if (key != NO_REY) {

digitalWrite (indPin LOWF;
digitalWrig® (in@Pin, LOW);
iigitalWrig€ (actuatorl, LOW)}
digifaliirite (actbator2, LOW)

/ fdigitalWrite (actpaterl, HEGH)| s
J/digitalviritetactuatosl, LOW) ;
/7 digitcalWritce{stepPin, LOW) ;

qU# 332 Fdslunsieuas Active Buzzer Module

Welcome to

Madicle

201874722 6211833

=l w ol 2
§U%.3.33 Avsilamsnaiuiiuazniaivuimieg LCD

5. Active Buzzer Module n15¥1191uw84 Active Buzzer Module 38gnAmuAuNIg

191U EI8Uase Arduino MEGA 2560 wiiadalivinesu Iapunfiudinisvineuvesilendu

L.

Active Buzzer Module Tu Arduino avaunsadlléa 2 aatuzfe HIGH fiu LOW fa3ud

355
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Arduino VCC

_l__r_o VCC
MEGA =L
— 13 O

2560 GND o - o GND

U7 3.34 2935 Active Buzzer Module

File Edit Sketch Tools Help

project_rev2

delay(10);

}

delay(2000)7
dl@i:ﬁlﬁ:;:etlanin,LGW];
d1 gdtalwrite{in2Pin, DOW) >
Serial.print ("ENDSLOTS™).;
delay{2000);

T

ford{int counter buzzer = 0y counter buzzery< 5; countaz buzzezih) |
Serial.pwdrtln (eounter buzzex):

digifalWpite fbuzzes, HIGH)/;

delay (L000) ;

dirgitalwrate (bizzéx; LOW) ;

délay (1000);

b

sUfl 3.35 daslumsviaitans Active Buzzer Module

4 b ¢ ~ A g w

6. Reflective Photoelectric 3egnaaunulaeUesn Arduino MEGA 2560 1iadsld

i1eu Tnsundinnsyinaueedilaidu Reflective Photoelectric Tu Arduino #inslussuy

2-30 cm e Output Wunuu Digital 0-1 xviaulpeBumsnsnainges Fafldhiuuazsinds

[ a ot o alw | a1 ¢ a

wasTuegluymiafy deilinindeufidauiruireimdiatazdalasdunsusneanly

azvioufuingualagnouwainavannfaiy Felunashnssldarunzdasiinisdnseiuves
ot 3 v o o | ela L a @) ar  at L3 - = L4

fuwuwed Wviguegludimisndnsazfiauwaaniuundeiiuliuiniian iielvya

o

& o v 1 = L) d
wuwesannsavihuldeduduyseniam Aagui 3.36

VCC

Arduino
VCC
GND GND MEGA
ouT 2560

gﬂﬁ 3.36 749399 Reflective Photoelectric
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A4988

DMOS Microstepping Driver with Translator

And Overcurrent Protection

Features and Banefits

.

* Automatic cussent desiy mode detection/selectipn

» (Crosgover-curmend profection

* (Thermal sheadown carcuitry

Package:

Low Rpgyon outputs

Mixed 20d Slowcarent decay modes
Synchionous rectification for lowpower dissipation
Intemal VIO

18 and 5 V compatible logit supply
Short-to-ground protection.

Sharted load progzction
Five selectable $icp meods Rull, »p b, and 47,

23 cntnet OFN
with exposcd thermal pad
S s § mm %090

(ET package)

0%

a\wmw

Description
The A4988 is o complic microsteppng motor driver with
banlt-en Lstne tor ensy 1t is denpned 1o operate

bxpnhrﬂ:ppamﬂmulhu holf-, quarier-, cighth-, and
Sixieenth-step modes, withian oatput drive caacity of up
35 Voaind £2 AcThe A4985 includes a fixed ofT-time current
regulntss which i the ability opetate in Slow or Mied

The. mmanshitor is the'key 10 the casy implemeniation of the
Ad98R, Simply inpatring gne pulse on the S TEP mput drives
themator anequcrpstep There are no phasgsequence tables,
high fregeency contitilings, orcomplex interficesio program
The A49BR antesfiace i an idenl 6t for nnsbmmwhm-
Complex McTopRSES is lablEaris

Dungmm the chappeng control i the A498SE

decuy mode: Skow or Mived
Inm&cqmuhﬂ:hmehml indtially to 3 Bastdecay
for 2 propostignaf the Trued offtime then tmaslow decy for
the rempindcr of the gFNtime. Mixed decay cumrenl control
resbs in rduced aible  icreased sicp Boclacy.
and ieduced power disspation

| Ctuninasd on ke ezt poee.

Typical Application Diagram

g 4]

AF

34

1

Hh

EEP

JL

i

1
L

faglésﬁﬁ

m.,,.,a.f.*'zm 5’“‘1

b

veaz b o2

4H

QUTIA

oume
SENSEY

| L

i

l

i
ol

U .1 Joyarluves Ad988 (1)
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A4988 DMOS Microstepping Driver with Translator
And Overcurrent Protection
Description jcontinued)

Internal synchronous rectification control circuitry is provided  The A4988 is supphied in a surface mount OFN package (ES), S mm
to -qmm: pﬂmqu-mn h-g I’WM qunum. Illmnl * 5 mm, with a nominal overall packnge height of 0.90 mm and an

circait protection d pad fior enhanced thermal dissipation. It is lead (Pb) free
mlmkuﬂJMLﬂmmmm :m-nmlmnmumdm

ﬂﬂdctettbtg

sUil 2.2 dayariluues Ad988 (2)
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A4988 DMOS Microstepping Driver with Translator
i And Overcurrent Protection
ELECTRICAL CHARACTERISTICS! ai T, = 28°C, Vi = 35 W {unless othenwise noted)
Charactenstics [ Symbai | Test Condilions [ Wim. | Typ: | Max | Units |
ey
Voitage Hange . ] = £ v
[ogic Supply voltage Ramge Voo lcpnlng 10 - (2] V|
O\';ﬂ rce Dimver, Iy ==1.5A - 20 230 mil
¥ Roson 5o Dover, lour = 184 = =0 230 wil
Source Diode, I, = <15 A = - 12 v
Pty D Fommend Vil Vo |EEho. T :u'sa = = 2 v
- - [ )
e e — 1=
= ; fgna < S0 KHz - = B mA
Logic Supply Cusrent lon Cplgis ol | — - 5 R
Control Logic
il Moty V%07 - - v
Ly, Vougy, -} . - = = |VooX03| ¥
Biiicid Tkl Ve = Moo X0T - =10 BA
e [ -u: = v:xa_a ! =20 0 20 [
— Bus W51 pin - 100 = (3]
Microstep Sclect : Rymz uszgn \ - ] - (7]
Rusy % - 100 - (7]
oo Inpes Hymemrsis i ?"—.m Voo 3 LI ] ®
arik Time [ \'.\a.r_ 1 1% us
or 0 s
By ' foar Rl =28 ki A % £ [T
Relerence nput Vem - Q - 4 "]
[ = -3 0 B opA
‘ S 2V, Vg 2T = 1. - =i %
Cument Tripdeve! Eror a = K PR NEL = N - ) %
- ) S 2V sy =100 00K — = Aid - I %
Deac Time o 7] ‘ 00, .| 475 | 800 || s
%ﬁm = r"lg P : Fil h— 3 A
[Thermal Chulfiown Temperatore. | . | rEum A R ] = T
L S T L A TSR R
VDD Undenotiagsiogaut | | Voo |Vogising 4% 28 29 v
VDO Undenvoiiage Hysles Vooioirs . : - = - my

wmmmmwwmhmaaﬂuaWuwmm
mﬂmnwmﬂwmmnmnﬂmm apphcaton condnons Performance may vary for indhadusl
unls, withf B 5p nh )

Niges: ® [Vao®) = Viesae] | Vpgs Sl : 2, .

m—ummulﬂtt‘. 'A"I'.‘.ﬂn TR0 FAnge and gL d oy s

. ﬂ-nlimi-n uc 4
- Ty e————
Vocwrmanme Ma e i 3 15 008 U 5 A
1 ECA B KET wee MMQITE S

2.3 Foualures AG988 (3)

u
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Datasheet 484 L293D

7.

L293D
L293DD

PUSH-PULL FOUR CHANNEL DRIVER WITH DIODES

a 600mA OUTPUT CURRENT CAPABILITY
PER CHANNEL

a 12A PEAK. OQUTPUT CLRRENT (hon repet:
five) PER CHANNEL

# ENABLE FACILITY

= OVERTEMPERATURE PROTECTION

a LOGICAL "0* INPUT VOLTAGE WP TO A5\
(HIGH NOISE IMUNITY)

u - INTERNAL CLAMP DIODES

SO{12+4w4) Powardip (12+2+2)
ORDERMG NUMBERS:
L2030 L2650

13

ENABLEL &

=

i1.5,E,7
14,15,16,17

mezezesms-ps  OUTZ DUTL 4

Juty 2003

sUt a.1 Foyariluves L293D (1)
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L2930 - L283DD

ABSOLUTE MAXIMUM RATINGS

| Symbol Paramnmates Wl

Vs Supply Vollage

Vas Logic Supply Volage

W Input Wokiage

I E

Vee Enabsie Volage

b
ha

ks Pk Ouiput Curment {100 5 nom repestie)

P Total Power Dissipation af Tew = 80 °C A

Tug. T; | Storage and Juncion Tem peralue - &0 1o 15D

ﬁi><d<<§

PIN CONNECTIONS (Tep view)

pamey 1

20 [T vss MPUTY I;
19 [T [HPUT 4
18 [T QUTFUT 4 curmurd 12 -
1# M &Hp

16 [TJ sHD

15 [T SHD ¥

14 [T &HE

1% [T7 0UTRUT 3 CUTPUT 2
12 T3 tHPUT 3

@ 11 EHRBLE 2

mEILIIIOI-02 Vs

EHMRELE 1 [T]
HPUT 1 O
outPuT 1 T
GHo LT

GHo O]

GHO [T}

GHo LT
oUTPUT 2 [T
HPUT 2 T
Us [T}

AWy Mmoul b ow ke

P

s e o
-

L

INPUT &

ouPLT 3
INFUT 3

EMARE ]

THERMAL DATA

Sy mibol

=8

R g Trerma Resstarce Jncioc-picd

i e Thamna! &

SO

cIglE

1
=L1i

Fmpeas Thanmna Ressiancs Juno-case

7 W Ba on o 0w ik

&7

sU#t a.2 Fayailuuss L293D (2)
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The proidtypd of auto-pill“dispenseris p gl in this /The | AN pﬂ!*ﬂwr syﬂcm,m be as work accurately.

problem for taking the medicine, ¥ derly. 1 o 1o take their pill. The“plll containers controller by

medicine, mishaps due_tg A ltance 0 J select. Thcn\mnwmlh vacuum pump to

preseriptions what, you i il : Al

nd pill containers rotate back.
applicd for control aub p .
manage and d:anm |

Al the mnm time, ugg;.pleu nm
For this reason, the W«m
prototype with :“lj' W
arduino mega 2 o8, SEPReT.
and vacuurn pad with lincar m
a vacuim pad for suck pill'and uadmm of step
the pill container) This can pour yoar pill a pil
time When it .nfwm to take yﬁfrpd

Step | - Design an autamatio pill dn‘nur system - ® il .
Step 2 - Build an sutomatie pill dispener sysiem Figure 3 : Testing program summarize
Step 3 - Install electncal :I'lll,;omml system | mdwpam rmchme

Siep 4 - Programming 2y
Step $ : Simulated an automaiie p!l' dispenser wystem ¥
Steph : Testing program sumimarize : Eres,

Ihen!nh of this project led 1o further development in the study and design of
auto pill dispenser system,built with lower cost and still work for purpose like
help the elder to take medicine. This project will help develop auto pill
dispenser system because currently auto pill dispenser of Thailand have not
been widely used.

[1] http:/fwww.who.int/mediacentre/

factsheets/fs381/en/

[2] https://www.nia.nih.gov/health/
safe-use-medicines-older-adults

@
=

Figure 1: Auto pill dispenser model






