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ABSTRACT
This project implements a “Personal Medicine Box Alerts with Smart
Phone”. The purposes of this project are helping the patient to be received

correctness medicine for efficiently treatment. This prototype can facilitate to take



a medicine on time and prevent to take a wrong medicine. This prototype consists
of microcontroller and mechanism which programmed by application on
smartphone. User can program using the following conditions, how many
medicines, which medicine and schedule of medicine by his/her smartphone

application.
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ABUNIMES Lgnince Bluetooth Megldidausesendinaaunsalingg aghaunsnany

Y

TagluliReanu visvivand lausenia nssaniany wasiBawiuuitmaue
Widsa Tudnvasvsansiamalulagdluld Taelut 1999 laviamsimenns Bluetooth

specification Version-1.0 iaglaaudniiudy asll Microsoft, Lucent, 3Com, Motorola

2.4.2 §2UUN5119TUYD4 Bluetooth
Bluetooth 3¢ l¥dyaynaungaanuige 2.4 GHz. usasuendegeanly

muusiazlsema s nlunauglsuuareiuing avldvag 2.400 v 24835 GHz. wusesnilu

79 Yosdnyanns uazagldtesdynmnuul ihedsloyasiudedluiy 1,600 Asade 1 Jund

<

i
L

drunaduazldnliud 2402 81 2480 GHz wuseentdu 23 909 3882v1n150049

o 4
i

Bluetooth aagfl 5-10 s lasdssyutesiulaslinisllouswanounsiiouss waz
Uosffunafndnnansswinedeals Wnessuuaradusesdyainivin asdinnuanunsaly
nsdenasunnudlilunisindeesdnluid Inflisududeuisniumneiardes vh
Tnsdnilsiodnasutlugdeyarilfenntu
Tnendnvesugysavgnesnuuusinideldiugunsalfitlvuinidn (eaanld

nsvudsdeyaludrwaruiiliuan agragu Inaaw, Hos, wonndiadusieg wasaiuse

2/

wanudglading velieglusseennmvualivindu (Usyuna 5-10 was) venanidaly
W Aulntes wavamnsaldnulauiu leeldaeshlursanunusee

AEnInlunsdsnedeayaves Bluetooth Avagil 1 Mbps (1 wnnzdn

U

e = 1al Y san v o fel A - 5
naIudl) wazasagldddaywerlsunduruinveslwainldnuuulnsdwiilefio wie n1sld

a a 1

0.‘} @ = 1 = 2/ [ ¥ d'l:i 1 1 2/ 5:5,
NuLuum il NagnaMAUsEEANTNINLIN LLG]ﬂ']LUU‘IJE]Hﬁ‘V]iJ?JN']ﬂI‘I/‘ityﬂ AEGRRIGIRIRVATY
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Bluetooth a1aazunelnadiuuin Jeludruvas WLAN Adeilszpznissu-dsnlnanii uawe

l@uSeures Bluetooth agflvuiaitdnnin nsfndeinladiendn wasiidrdy nasld

wasnufveendwin Ineegh 0.1 e uasmnifisuiuaduilofiowds msldndseudais

fuagviaeimileunu

2.4.3 Uszleviveunalulad Bluetooth
wniswetdeusensuiinesiugunsalinieg lidnesidu wsumes Aduaia
v I = o d' 1 v i 1 2/ : 11 s d‘ I q‘i .
1wt w3edlwe nsiwenseludagiv dnllugirelvanaindaidudidoudensvun (Serial
uay USB) @9e19az liazennvisludiunisldass indeudguwazainuisousosmnes wamin
- P ¢ <\ b o ar v oo % { '
1304 PC flaunsal Bluetooth NamnsaRenaidiviuldlesldaauununisldanslwiouse
gunsalnna ity Nenasdsludnan, es, Toys BnnisvuuieusianIu CSD way GPRS
v ol A & s ¥~ | & % . ' ' a ¥ v o a
vulnsdwidletia nensnsovinlalpslddndusssldans Geastavanmnugsen Snviadauiy
AMUELAINAUIBIUNITINILLINTUARE
widedrinnisldaufiiwuiu n1sdounsgunsainnwidiag ld1azdu

¥ o a

o et o =] @ [ = ¢ @ L2 ¥ = [
ﬂ@NW?Lm@iIUWQﬂ N30 Noalhin WY WAUBUIosINa Izatuasaldauldies 1 G“Uﬂ‘iﬂ‘!

an v

Mo 1 Buwinilu deuefiendveiesadunisiduiuuesq (@wmiudnlvgunsallsaneseau

5

Twe) wdfidedrliimmasaanunnnianstdasiaida
2.4.4 Bluetooth uazirasi
2.4.4.1 Bluetooth 1

Version 1.0 Lay1.0B Device address (BD-ADDR) Ium'ﬁa'a%’aaga
s1N13 connecting (MadsdosalUBiEETmios)

Version 1.1 10unasuftaymfinuly Version 1.0B Non encrypted
Received Signal Strength Indicator (RSSI)

Version 1.2 715 Connection wag Discovery l#i524u  §in1s
AnuUas frequency-hopping spread spectrum (AFH) Tnen1susuuseguassaues radio
frequency interference laan15ManN Beanasld crowded frequency Tu hopping
sequence. %Lazé’ﬁLﬁuﬂ’mm‘?’ﬁum‘iﬁaa’lsgdﬁa 721 kbit/second %aqaﬂ’hna%ﬁ"u 1.1

iin15u818 Synchronous Connection @43gUfulgsnanInidssnian1seyy1nluiinds
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foansBnasann packets Tn W@umnovdevaaly uag iy Host Controller Interface(HCI)
\a5093U Three-wire UART. 3nviadisléSunis¥uses IEEE Standard 802.15.1-2005 uagt
311} Flow Control uag Retransmission Modes dwisu L2CAP

2.4.4.2 Bluetooth 2

Version 2.0+EDR>>anwazlaneu v9dnastutiiniiounuinosdu

1.2 siafuAeliiy Enhanced Data Rate (EDR) iiielvinisindoudadeyavinlini tu dns
@ 1 = 1 a =] 4:f'u/ I3 3 v lr::l'

A11HL37704 EDR 0¢ 3 wnnzdadeiui lnedasianuiiivenisdidoyaszetn 2.1
wnngdareduni snsrvesnsdslvdanamsgnialagnisldnnuuanaisvesimalulad
radio

© o/ ] o 1:4' 4 N :u d’l‘ 1 17

dmsunivdsaya wnsgrunlivsesnsiugaulunisdideyalag
1¥luga Gaussian Frequency Shift Keying(GFSK) 401 radio-signal fiat dns1dayalu
e nAduauLIneyi 1 nngdadeduii EDR ldaiunannatuves GRSK uax luga
Phase Shift Keying(PSK} eiael 2 fands, [1/4-DQPSK ez 8DPSK, isaasnauusiiions

nsasayReIMAT 2 Uag 3 LWnNsdnaeIuni muday

Usglgainlaandnuaelaninuuss EDR fo

| a =

A lunisaudsdons 3 wir (2.1 winedasedund) lunsdlifieniu

' i
= el

aaALdutouTIn IRnnowsal Aulunsdiniinisiiiy bandwidth

NFUIAANGNIUUBENI WU reduced duty cycle

Version 2.1+EDRs>anwnzlanaAY 10970573l s995unazinnu

lefueidu 1.2 egraduiiuazgninuladlanas Bluetooth SIG oun Lostuilsosiu

@

auslunisloudredeyamundnisinasgeants 2 umnsndeiuni dnvuslaninu

warisnluis nsmeunduvesnisduaunuuingn (Extended inquiry response EIR) &

nsesgimssndoyauntuumgyihnisduauieaygnlgunsalvinnisnsesldfvunaunis

s

Anfa YayasinaAe Youesgunsal, $18n15NISINUTNITRNG AITessUgUn TR, sE6U

Y 9 q
=i o

vosnanudildlunisieansulddmiunisneumsauau uay doyagnimualineuud?

U
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2.4.4.3 Bluetooth 3

i 2
o as

Version 3.0 + HS>>1ailignuiuusalag Bluetooth SIG Bnvisds
fin1ssesfumsvudedoyameninuiigedn 24 wnnzdanedurdl widragldizauiundn
Bluetooth link Tugates unuil Bluetooth link azgnldd@miunisiasauaziegiu uas
dasin1snisvudsdeyaiigegndednegiu WIF link yaans (u-dv) Snvasduiiduves
AMP (Alternate MAC/PHY)

2.4.4.4 Bluetooth 4

Version V.0 (Protocols #ildwaseausia)>>lunesdu Bluetooth
SIG TS UU3s Bluetooth low energy (ndsiusn) dudludnumsflpaiiuannusaie il
Tneld9042n51297 Wibree waz Blustooth ULP (Ultra Low Power) lagauadnumziilan
Wiy vesuggniredtuil Ao masiumalulad ultra-tow power Bluetooth 1§1u114
ondethansdlfsnisldmeluladd wu NAkEALARIMI ELaUN NN, Qﬂﬂszﬁﬁﬁﬂﬁm
afldifianisasadudnsimaduresiilaruymdseen s uag gunsnimenisunmg
Wudu wazimelulad Bluetooth low energy Qﬂaammuﬁm%‘uqﬂn5zﬁﬁﬁmqmﬂ%’
nunLAe3gega 1 U uazagidnsantsdwiiudeyaedi 1. MB dotunfitasldnsidhsauuy
AES-128 lumsidouratasdsiuteyaseninagtnsal Taggunsaififnde Bluetooth 4.0

u’j < 2/ 5 ot o
uu‘ﬂ%ﬁﬂiﬂ'ﬁﬂLaaﬂlﬂﬂﬂﬂiﬁﬁﬂﬂ‘izﬂHﬂWﬁN’]ULLﬁSI‘MiJﬂﬁ'ﬁ'illﬂ']

2.4.5 HC-05 Bluetooth Module
Tuga HC-05 (Master/Slave) Wugunsnifiisimgnuaglddmiviudstoya
oynsu (Serial) 13agH1n Bluetooth, (AIMAYI NI 2.4GHZ) Uagviieuuuy Bluetooth
SPP (Serial Port Protocol) (iflugunsaifiiiunda Bluetosth-to-Serial) wanzdm¥unas
Sudsteyaluszarlndq unaauiinanaiie nasléluga HC-05 Wugunsailun1sdninan
(upload) TUsunsa Arduino Sketch lUgauasn Arduino Pro Mini (5V/16MHz) Tunsgifilal

ldgunsal USB-to-Serial



2.4.5.1 519az188n Bluetooth Serial Module (HC-05 Master/Slave
mode)

- Bluetooth protocal: Bluetooth Specification v2.0+EDR

- Frequency: 2.4GHz ISM band

- Modulation: GFSK (Gaussian Frequency Shift Keying)

- Emission power: <4dBm, Class 2

- Sensitivity: <-84dBm at 0.1% BER

- Speed: Asynchronous: 2.1Mbps (Max) / 160 kbps,

Synchronous: 1Mbps/1Mbps

- Security: Authentication and encryption

- Profiles: Bluetooth serial port

- Power supply: +3.3VDC 50mA

= Working temperature: -20 ~ 475 Centigrade

- Dimension: 26.9mm x 13mm x 2.2 mm

2.4.5.2 ¥1vasluga HC-05
- KEY Junndumn lddwmsuidaglnun AT command
- veC iurndmussadulmAsdutag 3.6V Sa 455V
~GND Uuw1 GND
- TXD Wutenawndimsu Serial (W5suaadni 33V)
< RXD WUTBUWRE MY Serial (WsIFUADINT 3.3V)
- STATE Wuviosing Mssuaniurnisidieusionu Bluetooth

(Disconnected / Connected)

135
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o/ o ¢ =l

- A7 3TUNNT1IU (rotation speed) flfmudnduunazduiusiuanuive
Fyaaiadduneiiliduseines

- Ilumsmuauiuwiuuszuudaidmuusiudigs Inglaiiifealddya
UaunauuaIn1sivuaaILnug
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2.5.1.1 aviuiasuamasuuululnans
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#include <SoftwareSerial.h>
#include <Stepper.h>

SoftwareSerial mySerial(10,11); // RX, TX

const int stepsPerRevolution = 135;

Stepper myStepperl (stepsPerRevolution, 22, 24, 26, 28);
Stepper myStepper?2 (stepsPerRevolution, 31, 33, 35, 37):
Stepper myStepper3 (stepsPerRevolution, 38, 40, 42, 44);
char inputl, input2, input3;

//char Send[7] = "DONELF";

int checkl=0,check2=0, check3=0;

int loopl=0, loop2=0,loop3=0;

void setup()

{
Serial.begin(8600);
mySerial.begin (9600)7;
myStepperl.setSpeed(60) ;
myStepper?2.setSpeed (60);
myStepper3.setSpeed (60);

}

void loop ()
{
do{
delay (500);
Seriall.printlo(¥Startloopl™).;
if (mySerial.available()>0Q) {
inputl—= mySerial.read();
if (inputl == '0"){
Baried | Dind NE=lshrltepld:
checkl++;
}
elseN\i B inpudd 2c|/ ¥
myStepperl.step (stepsPerRevolution);
SerBalprint 1" v
checkl++;

}
else ify{inputl =="12%\
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myStepperl.step(stepsPerRevolution) ;myStepperl.step(stepsPerRevolution);

Serial .printiln ("Me™);
checkl++;

}
else if (inputl == '3"){

myStepperl.step(stepsPerRevolution) ;myStepperl.step (stepsPerRevolution);

myStepperl.step(stepsPerRevolution);
serial printd mii"e") &
checkl++;

}
else if(inputl == "4"){

myStepperl.step(stepsPerRevolution) ;myStepperl.step(stepsPerRevolution);

myStepperl.step(stepsPerRevolution) ;myStepperl.step(stepsPerRevolution);

Serial.println("t");
checkl++;

}
else if (inputl == '5"){
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myStepperl.step (stepsPerRevolution) ;myStepperl.step (stepsPerRevolution);

myStepperl.step (stepsPerRevolution) ;myStepperl.step (stepsPerRevolution);
myStepperl.step(stepsPerRevolution);
Serial println("y")
checkl++;
}
else if(inputl == '6"){

myStepperl.step(stepsPerRevolution) ;myStepperl.step(stepsPerRevolution);
myStepperl.step(stepsPerRevolution) ;myStepperl.step (stepsPerRevolution);

myStepperl.step(stepsPerRevolution) ;myStepperl.step (stepsPerRevolution);
Serial.println("u").;
checkl++;

}
else if (inputls== '7"}{

myStepperl.step(stepsPerRevolution) ;myStepperl.step(stepsPerRevolution);
myStepperl.step (stepsPerRevolution) ;myStepperl.step(stepsPerRevolution);

myStepperl.step(stepsPerRevolution) ;myStepperl.step (stepsPerRevolution);
myStepperl.step (stepsPerRevolution);
Serialy prigt o );
checkI++;

}
}while (cheekl==0);

do{
checkl=0;
loopl=1;
Serial.printlo’("endloopl "),
if (mySerial.available()>0) {
input2 = mySerial.xead();
if (input2 == Y0AN)H
Serial.psintln (¥a");
check2++;
}
else if (input2 ==w!1"){
myStepper2.step (stepsPerRevolution) ;
Seridl.println("s"):
check2++;
}
else if{input2 == '2"){

myStepper?2.step (stepsPerRevolution) ;myStepper2.step (stepsPerRevolution);
Serial.println ("d");
check2++;
}
else if (input2 == '3'){

myStepper2.step(stepsPerReveolution) ;myStepper?2.step (stepsPerRevolution);
myStepper2.step (stepsPerRevolution);
Serial.println (")
check2++;
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else if(input2 == '4"'){
myStepper2.step(stepsPerRevolution) ;myStepper?2.step (stepsPerRevolution);

myStepperZ2.step (stepsPerRevolution) ;myStepper?.step(stepsPerRevolution);
Serial.println("g");
check2++;

}
else if(input2 == '5"){

myStepperZ.step (stepsPerRevolution) ;myStepper2.step(stepsPerRevolution);

myStepper2.step (stepsPerRevolution) ;myStepper2.step(stepsPerRevolution);
myStepper2.step (stepsPerRevolution);
Serial . .println("h");
check2++;

}
else if (input2.==+"6") {

myStepper2.step(stepsPerRevolution) ;myStepper?.step (stepsPerRevolution) ;
myStepper2.step (stepsPerRevolution);myStepper?.step (stepsPerRevolution);

myStepper?.step (stepsPerRevolution) ;myStepper?.step (stepsPerRevolution);
Seffifal . prderis 1 nl(7 "N
check2++;

}
else if(input2r==_271"){

myStepperzZ.step (stepsPerRevolution) ;myStepper2.step (stepsPerRevolution);
myStepper?.step(stepsPerRevolution) myStepper2.step (stepsPerRevolution);

myStepper?2.step (stepsPerRevolution) ;myStepper2.step (stepsPerRevolution);
myStepper?2.step (stepsPerRevolution);
SerialdPrint 1nl{Wk" kv
check2++;
}

}
}while (check2==0);

do{
check2=0;
loop2=1;
Serial.println("endloop2™);
if (mySerial.available()>0) {
input3 = mySerial.read();
if (input3 == '0"){
Serial.println("z");
check3++;
}
else if(input3 == '1"){
myStepper3.step (stepsPerRevolution) ;
Serial.println("x"):
check3++;
}
else if(input3d == '2'){

myStepper3.step (stepsPerRevolution) ;myStepper3.step (stepsPerRevolution) ;
Serial.println("c");
check3++;



}
else if (input3 == '3"){

myStepper3.step (stepsPerRevolution) ;myStepper3.
myStepper3.step (stepsPerRevolution) ;
Serial.println ("v");
check3++;

1

else if (input3 == '4"){
myStepper3.step(stepsPerRevolution) ;myStepper3.

myStepper3.step (stepsPerRevolution) ;myStepper3.
SEtidl JHrafaea (") ¢
check3++;
}
else if (input3 =="5"1)F

myStepper3.step (stepsPerRevolution) ;myStepper3

myStepper3.step(stepsPerRevolution) ;myStepper3.
myStepper3.step(stepsPerRevolution);
Serial.println("n");
cheff @8 ++;
}
else Af{input3d == "'6"'){

myStepper3.step (stepsPerRevolution) ;myStepper3 !
myStepper3.step (stepsPerRevclution) ;myStepper3.

myStepper3.step(stepsPerRevolution) ;myStepper3.,
Serial.println("m");
check3++;
}
else \1f (dmput3 ==07"%Y

myStepper3.step (stepsPerRevolution) ;jmySteppers.
myStepper3.step(stepsPerRevolution) ;myStepper3.

myStepper3.step(stepsPerRevolution) ;myStepper3.
myStepper3.step(stepsPerRevolution);
Serial .println (g T
check3++;
}
1
}while (check3==0) ;
check3=0;
loop3=1;
Serial.println("endloop3");

if(loopl==1 && loop2==1 && loop3==1) {
mySerial.println ("DONELF") ;
Serial.println ("End");
locpl=0;loop2=0;loop3=0;

1

ol

step (stepsPerRevolution) ;

step (stepsPerRevolution) ;

step(stepsPerRevolution);

.step(stepsPerRevolution);

step(stepsPerRevolution) ;

step{stepsPerRevolution) ;
step (stepsPerRevolution) ;

step (stepsPerRevolution) ;

step(stepsPerRevolution) ;
step(stepsPerRevolution);

step (stepsPerRevolution) ;
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Wi activity main.xml

<?xml version="1.0" encoding="utf-8"7>

59

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android”

android:layout width="match_parent"

android:layout height="match parent"
xmlns:app="http://schemas.android.com/apk/res—auto"
android:orientation="vertical" >

<ScrollView
android:layout width="match parent™"
android:layout height="match parent">
<LinearLayout
android:layout width="match parent"
android:layout height="wrap content”
android:orientation="wvertical'>
<Linearlayout
android:layout width="match parent"
android:laycut  height="wrap_content™"
android:orientation='"horizontal">
<ImageView
android:layout width="match parent"
android:layout height="match parent"
android: layout weight="2"
android:src="QRdrawable/kmitllogo" />

<ImageView
android:layout width="match parent"
andreid:layout; height="wrap content"
android:adjustViewBounds="true"
android:src="@drawable/kmitl"
android: layout weight="1"/>

</LinearLayout>

<TextView
android:layout width="match parent”
android:layout height="wrap content" />

<LinearLayout
android:layout width="match parent"
android: layout height="wrap, content!
android:oxrientation="horizontal"
android:weightSum="3">

<TextView
android:layout width="match parent"
android:layout height="wrap content”
android:layout weight="1"
android:gravity="center"
android:text=" n'gm"l'ldéﬂmuu"lﬁﬁmmﬁuﬂﬁ:mu m

</LinearLayout>

<TextView
android:layout_width="match_parent"
android:layout height="wrap content" />

<LinearLayout
android:layout_width="match_parent"

i



android:layout height="wrap content"
android:orientation="horizontal"
android:weightSum="3">

<Button
android
android
android
android
android
android

<Button
android
android
androdd
android
android
android

<Buttoen
android
android
android
android
android
android

</LinearLayout>

<LinearLayout

:id="@+id/btnl"

:layout width="match_parent"
:layout_height="wrap_content"”
:layout_weight="1"
:background="@drawable/round edge"
stext="gowndl 1" />

:id="@+id/btn2"

:layout width="match_ parent"

: layout height="wrap content"
:layout weight="1"
:background="@drawable/round edge"
Ttext="4f 2" 7>

:d@="R+id/btn3"

:layout width="match parent"
:layout height="wrap content"
rlayout, weight="1"
:background="@drawable/round edge"
ttext="4oatndt 3" />

android:layout width="match parent!
android:layeout height="wrap content"
andreoid:orientation="horizontal"
android:weightSum="3">

<EditText

android:
android:
androida:
android:
android:
android:

android
android

android:

/>

<EditText

android:
android:
android:
android:
android:
android:
android:

android

android:

/>

<EditText

id="@+id/xesultl"

layout width="match parent!
layout_height="wrap content!
layout weight="1"
gravity="center"
inputType="number"
imaxLines="1"

rmaxLength="1"

text="0"

id="@+id/result2"

layout width="match_parent"
layout_height="wrap content”
layout_weight="1"
gravity="center"
inputType="number"
maxLines="1"

:maxLength="1"

text="0"
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android:id="@+id/result3"
android:layout width="match parent"
android:layout height="wrap content"
android:layout_weight="1"
android:gravity="center"
android:inputType="number"
android:maxLines="1"
android:maxLength="1"
android:text="0"
i

</LinearLayout>

<LinearLayout
android:layout width="match parent™
andreid:layout_height="wrap content"
android:orientatien="vertical">

<TextView
android:layout width="match parent"
android:layout height="wrap content™ />

<TextView
android:layout width="match parent"
android:layocut height="wrap content”
android: text="aruidasmsiulsnue’ />

<DatePicker
android:id="@+id/datePickerl"
android:layout width="match parent”
android:layout height="match parent"”
android:calendarViewShown="false"
android:datePickerMcde="spinner"></DatePicker>

<LinearLayout
android:layout width="match parent"
andreid:layout height="wrap content"
android:orientation="horizental">

<TextView
android:layout_width="match_parent"”
android:layout_height="wrap content"
android:text="runmidsmsiusmumn "
android:id="@+id/textView"
android:layout weight="1" />

</LinearLayout>

<TimePicker
android:id="@+id/timePicker"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:timePickerMode="spinner"

></TimePicker>

<LinearLayout
android:layout width="match_parent"
android:layout height="wrap content"
android:orientation="horizontal">
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<TextView
android:id="@+id/TextTime"
android:layout width="match parent"
android:layout height="match parent"
android:layout weight="1" />
</LinearLayout>

</LinearLayout>

<TextView
android:layout width="wrap content"
android:layout height="match parent"
android:text="adh" />

<LinearLayout
androdd:layout width="match parent"
android:layout height="wrap content"
android:orientation="vertical">

<com.nex3z:togglebuttongroup.MultiSelectToggleGroup
android:id=s"€@+id/multi. selection_group"
android:layout width="match parent!
android:layout height="wrap content"
androiditextSize="16sp"
android; textColor="@color/selector_ text"
android:saveEnabled="true"
app:tbhgTextButtons="@array/weekdays"
appttbgElow="false"
app: tbgButtonSpacing="auto"
app:tbgAnimationType="scale"/>

</LinearLayout>

<LinearLayout
android: layout width="match parent"
andreid: layout height="wrap content"
android:orientatien="horizontal">

<Button
android:id="@+id/btncancle"
android:layout width="match parent"
android: layout height="wrap_ content”
android:layout weight="1"
android: text="smdnmsTudsznaum"

Vi 2

<Button
android:id="@+id/btnconfirm"
android:layout width="match parent"
android:layout:height="wrap:content“
android:layout weight="1"
android:text="mumiuEmun" />
</LinearLayout>

<TextView
android:id="@+id/info"
android:layout width="match parent"
android:layout height="wrap content"/>

</LinearLayout>



</ScrollView>
</LinearLayout>

e Main Activity.java

package com.example.automedicone.editwithbt;
import android.app.AlarmManager;

import android.app.AlertDialog;

import android.app.PendingIntent;

import android.content.Context;

import android.content.DialoglInterface;
import android.content.Intent;

import android.icu.util.Calendar;

import android.media.RingtoneManager;

import android.net.Uri;

import android.os.Parcelable;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.util.Log;

import android.view.View;

import android.widget.Button;

import android.widget/.DatePickex;

import android.widget.EditText;

import android.widget.TextView;

import android.widget.TimePicker;

import com.nex3z.togglebuttongroup.SingleSelectToggleGroup;

import java.utiliBrrays:
import java.util.List;

public class MainActivity extends AppCompatActivity implements
View.OnClickListener {

int Hour = 0;

int Minute 0;

AlarmManager alarm manager;
PendingIntent pendingIntents;
Button btncancle;

Button btnconfirm;

EditText resultl;
EditText result2;
EditText result3;

TextView info;

DatePicker datePicker;
TimePicker timePicker;

Uri uriBAlarm, uriNotification, uriRingtone;
final static int RQS_RINGTONEPICKER = 1;
final static int RQS_1 = 1;

@Override
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protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
setContentView(R.layout.activity_main);

uriAlarm =
RingtoneManager.getDefaultUri (RingtoneManager.TYPE ALARM) ;

alarm manager = (AlarmManager) getSystemService (ALARM_SERVICE) ;

btncancle = (Button) findViewById(R.id.btncancle);
btnconfirm = (Butten) findViewById(R.id.btnconfirm);
resultl = (EditText) findvViewById(R.id.resultl);
result?2 = (EditText) findViewById(R.id.result?2);
result3 (EditText) findViewById(R.id.result3);

(DatePicker)findViewById(R.id.datePickerl);
(TimePicker) findViewById(R.id.timePicker);

datePicker
timePicker

info = (TextView)findViewById(R.id.info)

L0 SvaaWain 24 s LA S AT
timePicker.setIs24HourView (true) ;

/177 Lewwasnsaanet/ /414
btnconfirm.setOnClickListener (new View.OnClickListener () {

@Override
public void onClick (View view) 4
AlertDialog.Builder alertDialog = new
AlertDialog.Builder (MainAetivity.this);

alertDialog.setTitle ("dudunisnam") ;
alertDialog.setMessage("ﬁnﬁmnﬁ{nm1ﬁﬂnnmmﬂﬁﬂﬂ 20 B
alertDialog.setIcon(R.drawable.ic luancher});

alertDialog.setPositiveButton ("1™,
new DialogInterface.OnClickListener () {
public.veid-onClick(DialogInterface

dialog,int which) {
Log.d ("TEST!, "HOUR "+ Hour + ":" +

Minute) ;
setBAlarm(urilAlarm);

b

alertDialog.setNegativeButton ("Li",
new DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog,
int which) {
/ /el cancel dialog
dialog.cancel():

})i

alertDialog.show();

});



/11717 endnmsdasan/ /711117
btncancle.setOnClickListener (new View.OnClickListener ()
@0Override
public void onClick(View view) ({

{

Intent intentstop = new Intent (MainActivity.this,

AlarmReceiver.class);

65

PendingIntent pendingIntent = PendingIntent.getBroadcast(

getBaseContext (),

ROS 1,

intentstop,

PendinglIntent.FLAG_CANCEL CURRENT) ;
AlarmManager alarmManagerstop = (AlarmManager)

getSystemService (ALARM SERVICE) ;
alarmManagerstop.cancel (pendingIntent);
info.setText ("Alarm-is.cancel");

F

/771 fawseamsaana / /1AL L T T
private woid setAlarm(Uri passuxri){

Calendar cal = Calendar.getInstancey().

caliset{datePicker.getYear (),
datePicker.getMonth (),
datePicker.getDayOfMonth(),
timePicker.getHour (),
timePicker.getMinute(),
00} ;

String passString =-passuri.toString ()
info.setText ("Alarm is rset " + ecal.getTime());

Intent intent = new Intent(getBaseContext (),
AlarmReceiver.class) ;
intent.putExtra(Y'KEY TONE URL", passString).

int sumfinall—=-0;
int ‘sumfinal2 ='0;
int sumfinal3 =-0;

try 1

sumfinall = Integer.parselnt(resultl.getText().toString());

}catch (NumberFormatException e) {

}
ey

sumfinal2 = Integer.parseInt (result2.getText ().toString());

Jcatch (NumberFormatException e) {
)
Ly o

sumfinal3 = Integer.parselnt(result3.getText().toString());

Jcatch (NumberFormatException e) {
}

LAl b AP Y CoRert Nt e BUEINS /Ll Al ST
String suml_string = String.valueOf (sumfinall);

String sum2_ string = String.valueOf (sumfinal2);

String sum3_string = String.valueOf (sumfinal3);
SIALLSPAAA S/ Sendind data/ /S SIS AT NN
intent.putExtra ("MyValuel"”, suml_string);
intent.putExtra("MyValue2", sum2_string);
intent.putExtra ("MyValue3", sum3 string);
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Log.d("TEST", "Tubel : " + suml_string + " : " + "Tube2 : LB
sumZ string =+ § M $"Tube3 2 " + sum3_string );

PendingIntent pendingIntent = PendingIntent.getBroadcast (
getBaseContext (),
ROs 1,
intent,
PendingIntent.FLAG CANCEL_CURRENT) ;

AlarmManager alarmManager =
(AlarmManager)getSystemService (Context.ALARM SERVICE);
alarmManager.set (AlarmManager .RTC_WAKEUP, cal.getTimeInMillis(),
pendingIntent);
}

//Detect Back Button
@Override
public void onBackPressed() {

Alertbialog.Builder. alertDialogi= new
AlertDialog.Builder(MainActivity.this);

alertDialog,.setTitle("Confirm Exit.u.');
alertbialog. setMessage{ " quaasnraanamllunaiala - 2') ;
alertDialog.setIcon (R.drawable.ic luancher);

alertDialog.setPositiveButton ("15",
new DialogInterface.OnClicklListener () ({
publie void onClick(DialegInterface dialeg,int which)

/ /aanlt esnannlysuniu

Intent intent = pew Intent (Intenmt.ACTION MAIN) ;
intent.addCategory(Intent.CATEGORY_ HOME) ;
intent.setEFlags (Intent.FLAG ACTIVITY CLEAR TOP);
startActivity (intent);

finish():;

System.exit (0) 7

b
alertDialog.setNegativeButton ("li",
new DialogInterface.OnClickListener() ({

public void onClick(DialogInterface dialog, int which)

//eanli cancel dialog
dialog.cancel () ;

}yi

alertDialog.show();

@Override
public void onClick(View view) {
}
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Wa activity second.xml

<?xml version="1.0" encoding="utf-8"7?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout _width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">

<LinearLayout
android:layout width="match parent"
android:layout height="wrap content"
android:orientation="vertical"
android:paddingLeft="100dp">

<Button
android:id="Q@+id/btnConnect"
android:layout width="wrap content"
android: layout height="wrap_content'
android:layout alignParentRight="true"
android:layout-alignParentTop="true"

android: text="1trausaugns"

&
</LinearlLayout>

<LinearLayout
android:layout-width="match parent”
android:layout height="wrap content”
android:orientation="horizental">

<TextView
android:id="Q@+id/Texttubel”
android:slayout, width="match parent"
android:layout height="wrap centent”
android:layout weight="1"/>

</LinearLayout>

<LinearLayout
android:layout width="match_ parent"
android:layout height="wrap content"
android:orientation="horizontal">

<TextView
android:id="@+id/Texttube2"
andreoid:layout width="match_parent"
andreoid:layout height="wrap_content"
android:layout_weight="1"/>

</Linearlayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:orientation="horizontal">
<TextView
android:id="@+id/Texttube3"
android:layout width="match_parent"
android:layout_height="wrap_content"
android:layout weight="1"/>



</LinearLayout>
<LinearLayout

android:layout_width="match_parent"
android:layout height="wrap content"
android:orientation="horizontal">

<EditText

android:
android:
android:
android:
android:
android:

<Button

android:
android:
android:
android:
android:

</LinearLayout>

<LinearLayout

id="@+id/edittextl"

layout width="match parent"
layout height="wrap content"
layout _weight="1"

lines="1"
inputType="number"/>

id="@+id/btnSend0"

layout. weight="2"
layout-width="match parent"
layout_ height="wrap content"
text="#m"/>

android:layout, width="match parent"
android:layout height="wrap content"
android:layout alignParentTop="true"
android:layout alignParentLeft="true"
android;layout alignParentStart="true"
andreoid:orientation="horizontal">

<Button

android:
android:
android:
android:
android:

>
<Button

android:
android:
android:
android:
android:

<Button

android:
android:
android:
android:
android:

/>
<Button

android:
android:
android:
android:
android:

i
<Button

layout weight="1"
id="@+did/btnSendl"
layout-width="wrap_content"
layout. height="wrap_content"
text="1"

layout weight="1"
id="@+id/btnSend2"
layout.width="wrap_content™
layout-height="wrap content"
text="2" />

layout_weight="1"
id="@+id/btnSend3"
layout_width="wrap_content™
layout_height="wrap content"
text="3"

layout_weight="1"
id="@+id/btnSend4"

layout width="wrap content"
layout_height="wrap_content"
text="4"
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android:layout_weight="1"
android:id="@+id/btnSend5"
android:layout_width="wrap_ content"
android:layout_height="wrap_content"
android:text="5"

/>

</LinearLayout>

<LinearLayout
android:layout width="match parent"
android:layout_height="wrap_ content"
android:layout alignParentTop="true"
android:layout alignParentLeft="true"
android:layout alignParentStart="true"
android:orientation="horizontal">
<Button

android:layout. weight="1"
andreid:id="@+id/btnSendg"
andreoid:layout width="wrap_content"
android: layout height="wrap content"”
android:rtext="6"

/>
<Button

android:layout weight="1"
android:id="@+id/btnSend7"
android:layout width="wrap content!
android:layout height="wrap content"
android:text="7" />

<Button

android: layout weight="1"
andreid:id="@+id/btnSends"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="8"

/¥
<Button

android:layout weight="1"

android: id="@+id/btnSend9”
androidtlayout width="wrap content"
andreid:layout _height="wrap content”
androlWy Text="%9

>
<Button

android:layout weight="1"
android:id="@+id/btnSendlQ"
android:layout width="wrap_ content™
android:layout height="wrap content"
android:text="10"

/>
</LinearLayout>
<TextView
android:id="@+id/secinfo”
android:layout width="wrap content”
andreoid:layout height="wrap content" />
<Button
android:id="@+id/stop"
android:layout_width="match_parent"
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android:layout height="wrap content"
android: text="ngansudsRouanin" />

</LinearLayout>

Wi Secondactivity.java

package com.example.automedicone.editwithbt;

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

public

android.app.Activity;
android.app.KeyguardManager;
android.bluetooth.BluetoothAdapter;
android.content.Context;
android.content.DialogInterface;
android.content.Intent;
android.media.MediaPlayex;
android.media.Ringtone;
android.media.RingtoneManager;

android.nef.Uri;

android.es.PowerManager;

android. support.v7.app.AlertDialog;

android. support.v7.app.AppCompatActivity;
android.os.Bundle;

android.view.View;

android.view.WindowManager;
android.widget.Button;

android.widget .EditText;

android.widget .TextView;

android.widget .Toast;

and¥oidyossVibrator;
app.akexorcist.bluetotohspp.library.BluetoothSPPR;
app.akexorcist.bluetotohspp.library.BluetoothStatey
app.akexoreist.bluetotohspp.library.Devicelist;

class SecondActivity extends AppCompatActivity {

BluetoothSPP bt;

TextView secInfo , Texttubel , Texttubel2. ," Texttube3 ;
Butteon btnStopy

EditText editeTextl;

Vibrator vibrator;

PowerManager .WakeLock“wakeLock;

Ringtone ringTone;

@0verride

protected void onCreate(Bundle savedInstanceState) ({

super.onCreate (savedInstanceState);
setContentView(R.layout.activity second);

LILEEL000 I PRBKE LOCK/ /// /1111000 rriririrrlliy
PowerManager powerManager = (PowerManager)

getSystemService (Context.POWER SERVICE) ;

wakeLock =

powerManager.newWakeLock (PowerManager . PARTIAL WAKE LOCK, "My Wakelock");

wakeLock.acquire ()

PSS TAL LT EL L LG LS LR LS Ll BT A S TAL LSS AAASLLALOLCTLT

LITELLPPPr A7 r 07777 NIBRATION //// /077007070077 iiirir7 77
// Get instance of Vibrator from current Context
vibrator = (Vibrator) getSystemService (Context.VIBRATOR_SERVICE);



// Start without a delay

// Vibrate for 1000 milliseconds
// Sleep for 1000 milliseconds
long[] pattern = {0, 1000, 1000};

// The '0' here means to repeat indefinitely

Tl

// '0' is actually the index at which the pattern keeps repeating

from (the start)

// To repeat the pattern from any other point,
the index, e.g. '1’
vibrator.vibrate (pattern, 0};

////1////Recieves Data ///////////1111777777

you could increase

String tubel = getIntent().getStringExtra("MyValuel");
String tube2 = getIntent«{)wgetStringExtra ("MyValuel2");

String tube3

getIntent () .getStringExtra("MyValue3");

editeTextl = (EditText) findViewById(R.id.edittextl);
Texttubel = (TextView)findViewById(R.id.Texttubel) ;
Texttube2 = (TextView) findViewById(R.id.Texttube2) ;

Texttube3 = (TextView) findViewById(R.id.Texttube3) ;
secInfo = (TextView)findViewById(R.id:secinfo);
btnStop .= (Button) findViewById(R.id.stop);

editeTextl.setText(tubel 4+ tubel '+ _ tubeld)y

Texttubel ;setText ("imwmmgesdi- 15 ' + tubel + "
Texttube?.setText ("immmdesd 2 1. " +.tube2 + "
Texttube3vsetText ("wmtitesd 3 2" 3 tube3. +"

String stringUri|=

getIntent () .getStringExtra("SEC RINGTONE URLI");
Uri uri = Uri.parse(stringUri) ;
secInfa. setText ("Text™);

e ')
win" ).
wa");

final MediaPlayer mediaPlayer = MediaPlayer.create(this,

R.raw.elegant);
mediaPlayer.start ()
mediaPlayer.setLooping (true) ;

btnStop.setOnClickListener (new View.OnClickListener () {

@Override

public void onClick(View v) {
mediaPlayer.stop();
vibrator.cancel () ;

Intent intent = new Intent (SecondActivity.this,

MainActivity.class);
startActivity (intent);
finish () ;

bt = new BluetoothSPP(this);
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if (!bt.isBluetocothAvailable()) {
Toast.makeText (getApplicationContext (), "Bluetooth is not
available"
;, Toast.LENGTH_SHORT) .show{) ;
finish () :;

!

bt.setOnDataReceivedListener (new
BluetoothSPP.0OnDataReceivedListener () {
public void onDataReceived (byte[] data, String message) {
HEAPTPP L0 P77 dveesmswganisihoiveaugys
Lol BA AP A FAALEAAALALCETFLLS
if (message.equals ("DONELF")) {
Toast .makeText (getApplicationContext (), "FINISHED",
Toast.LENGTH SHORT) .show();
mediaPlayexr.stop()s;
Intent intent = new Intent(SecondActivity.this,
MainActivity.class);
startActivity (intent) ;
vibrater.cancel();
onDestroy ()
finish () s

¥ :

bt.setBluetoothConnectionListener (new
BluetoothSPP.BluetoothConnectionListener () {
public void onDeviceConnected (String name, String address) ({
Toast.makeText (getApplicationContext (), "Connected to " +
name + "\n" '+ address
s Toast/.LENGTH SHORT) .show() ;
}

public veoid onDeviceDisconnected() A
Toast.makeText {(getApplicationContext (), "Connection lost"
7~ Toast LENGTH.SHORT) show () ;
}

public void onDeviceConnectionFailed() {
Toast.makeText (getApplicationContext (), "Unable to
connect"
+ Toeast.LENGTH SHORT).show();
}
P
Button btnConnect = (Button)findViewById(R.id.btnConnect);

btnConnect.setOnClickListener (new View.OnClickListener () {
public void onClick (View v) {
if (bt.getServiceState() ==
BluetoothState.STATE_CONNECTED) {
bt.disconnect () ;
} else {
Intent intent = new Intent (getApplicationContext (),
Devicelist.class);
startActivityForResult (intent,
BluetoothState.REQUEST_CONNECT_DEVICE);
}
}



)

@Override

/747 dwivinlvnageuwnau e/ / /1 /17 /v
public void onBackPressed() {
}

public void onDestroy () {
super.onDestroy () ;

bt.stopService () ;
}

public void onStart() {
super.onStart () ;
if (!bt.isBluetoothEnabled({) ) /{
Intent intent=.new
Intent(BluetoothAdapter.ACTION_REQUEST_ENABLE);
startActivityForResult (intent,
BluetoothState.REQUEST_ENABLE_BT);
} lelse
if (!btvisServiceAvailable () ) {
bt.setupSetvice() ;
btistartsService (BluetoothState .DEVICE_OTHER);

setupl)

)
public veid-setup (). {

Button btnSend0 = (Button)findViewById(R.id.btnSend0);
final EditText edittextl =
(EditText) findViewById(R.id.edittextl) ;
btnSend0. setOnClickListener (new View.OnClickListener ()
@Override
public void onClick (View wview) ({
String Message = edittextl.getText ().toString/()
if(Message.length() == 3){
bt.send (Message, true) ;
Toast.makeText (getApplicationContext ()
, "Message Sent"
; Toast.LENGTH_SHORT) .show () ;
}
else {
Toast.makeText (getApplicationContext ()
"Please put the number"
 Toast.LENGTH_SHORT) .show () ;

1)

Button btnSendl = (Button)findViewById(R.id.btnSendl);
btnSendl.setOnClickListener (new View.OnClickListener () {

{

]
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public void onClick{View v) {
bt.send ("1", true);
}
1D

Button btnSend2 = (Button)findViewById(R.id.btnSend2);
btnSend2.setOnClickListener (new View.OnClickListener () {

public void onClick(View v) {
bt.send ("2", true);
}
| B

Button btnSend3 = (Button) findViewById{(R.id.btnSend3);
btnSend3.setOnClickListener (new View.OnClickListener () {

public void onClick (View v){
bt ("3", trud)l;
}
by s

Button btnSend4 = (Button) findViewById(R.id.btnSend4) ;
btnSend4.setOnClickListener (new View.OnClickListener () {

public void onClick (View v) {
btesend ("4, txue);
}
))

Button btnSend5 = (Button)findViewById(R.id.btnSend)d) ;
btnSend5.setOnClickListener (new View.OnClickListener () {

public void onClick(View v){
bt,. send (5", true);
}
L

Button btnSend6 = (Button)findViewById(R.id.btnSendé6) ;
btnSend6.setOnClickListener (new View.0OnClickListener () {

puklic void onClick (View- %) {
btusend (8", true);
}
}):

Button btnSend7 = (Button)findViewById(R.id.btnSend7);
btnSend?7.setOnClickListener (new View.OnClickListener () {

public void onClick (View v) {
bt.send("7", true);
}
1)

Button btnSend8 = (Button)findViewById (R.id.btnSend8);
btnSend8.setOnClickListener (new View.OnClickListener () {

public void onClick(View v) {
bt.send ("8", true);
}
)
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}

Button btnSend9 = (Button)findViewById(R.id.btnSend9):;
btnSend9.setOnClickListener (new View.OnClickListener () {

public void onClick (View wv) {
bt.send {"9", tzrue);
}
JayE

Button btnSendl0 = (Button) findViewById (R.id.btnSendl10};
btnSendl0.setOnClickListener (new View.OnClickListener () {

public void onClick(View v) {
bt.send ("10", true);
}
1)

13

public veid onActivityResult(int reguestCode, int resultCode, Intent

data)

H

{

if {requestCode =="BluetcothState . REQUEST_ CONNECT DEVICE) {
¥f (resultCode ==_Botivity .RESULTICK)
bteseonnect (data);
} else if (requestCode /== BlueteothState REQUEST ENABLE BT) ({

if (resultCode == Actiyvitly\, RESULT OK) | {
bt.setupService();
bt.startService (BluetoothState.DEVICE OTHER);
S eEER G
} else |
Toast.makeText (getApplicationContext ()
; "Bluetooth was not enabled."”
7~ Toast.LENGTH SHORT).show().

W§ AlarmRceiver.java
package com.example,automedicone.editwithbt;

import
import
import
import
import

public

android.ceontent.BroadcastReceiver;
android.centent.Context;
android.content.Intent;
android.os.Bundle;
android.widget.Toast;

class AlarmReceiver extends BroadcastReceiver {

@Override
public void onReceive (Context context, Intent intent) {

String uriString = intent.getStringExtra ("KEY_TONE_ URL");
String MyValuel intent.getStringExtra ("MyValuel");
String MyValue?2 intent.getStringExtra ("MyValue2");
String MyValue3 = intent.getStringExtra ("MyValue3");
Toast.makeText (context,

"Alarm received!\n",

Toast.LENGTH_SHORT) .show () ;

Intent secIntent = new Intent (context, SecondActivity.class);
secIntent.setFlags(Intent.FLAG_ACTIVITY_NEW_TASK);
secIntent.putExtra ("SEC_RINGTONE URI", uriString);
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secIntent.putExtra ("MyValuel”, MyValuel);
secIntent.putExtra ("MyValue2", MyValue2);
secIntent.putExtra ("MyValue3”, MyValue3);
context.startActivity(secIntent);
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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-m 2 -reference-design.zi
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Schematic: arduino-mega2560-schematic.pdf

Summary

Microcontroller IATmega2560

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/O 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:

e 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.

e 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.

e 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().
e 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 12C 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
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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 ATmega8U2 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 js 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
04-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 hits: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
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PIN Name | PIN Pad type Description Note
=
13
GND 21 VSS Ground pot
22
313 Integrated 3.3V (+) supply with
' 12 3.3V On-chip linear regulator output
vee e veg p
within 3.15-3.3V
AlIO0 9 Bi-Directional | Programmable input/output line
AlO1 10 | Bi-Directional | Programmable input/output line
Bi-Directional | Programmable input/output line,
P100 23 — . i~
RX EN control output for LNA(T fitted)
Bi-Directional | Programmable input/output line,
P101 24 —_—— b gl
TXEN control output for PA(If fitted)
P102 25 | Bi-Directional | Programmable input/output line
P103 26 | Bi-Directional | Programmable input/output line
P104 27 | Bi-Directional | Programmable input/output line
P105 28 | Bi-Directional | Programmable input/output line
P106 29 | Bi-Dircctional | Programmable input/output line
P107 30 | Bi-Dircetional | Programmable input/output line
P10O8 31 | Bi-Directional | Programmable input/output line
P10Y 32 | Bi-Directional | Programmable input/output line
PI1O10 33 | Bi-Directional | Programmable input/output line
P10O11 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 debounede so
weak internal must be low for >5MS 1o cause
pull-up a reset

CMOS output,

tri-stable with
UART _RTS - . UART request to send, active low
- weak internal

RESETB 1

pull-up
CMOS input
ith weak

UART CTS 3 with wea

: UART clear to send, active low
internal

pull-down
CMOS input

UART_RX 2 “_“h ol UART Data input
- internal

pull-down
CMOS output,

) Tri-stable with |
UART TX 1 . UART Data output
- weak internal

pull-up
CMOS input
with weak
SPI_MOSI 17 X
¥ | internal
puli-down

Serial peripheral interface data
input

CMOS input
with weak
SPI_CSB 16 )

L 1 internal
pull-up
CMOS input
- . with weak 5 { ’

SPI CLK 19 _ Serial peripheral interface clock
= internal
pull-down
CMOS input
with weak
SPI_MISO 18

internal

Chip select for serial peripheral

interface, active low

Serial peripheral interface data

Qutput
pull-down

USB_- 15 | Bi-Directional

HC-05 Bluetooth module iteadstudio.com

06.18.2010
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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:

AT OK -
2. Reset
AT+RESET 0K -

3. Get firmware version

AT+VERSION?

+VERSION:<Param>

OK

Param : firmware version

Example:
AT+VERSION?\r\n
+VERSION:2.0-20100601
OK

HC-05 Bluetooth module

iteadstudio.com

06.18.2010
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4. Restore default

AT+ORGL OK -
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: |TeadStudio

OK

7. Get the Bluetooth device name:

AT+RNAME?<Param1> 1. +NAME:<Param2> Param1,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, 0d2224\r\n
+RNAME:ITead
oK

8. Set/Check module mode:

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

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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OK 1-Master
2-Slave-Loop

9. Set/Check device class

AT+CLASS=<Param> OK Param: Device Class
AT+ CLASS? 1. +CLASS:<Param>
OK
2. FAIL

10. Set/Check GIAC (General Inquire Access Code)

AT+IAC=<Param> 1.0K Param: GIAC
2. FAIL (Default : 9e8b33)
AT+IAC +lAC:<Param>
oK
Example:
AT+|AC=9e8b3f\r\n
OK
AT+IAC?\r\n
+IAC: 9e8b3f
OK

11. Set/Check -- Query access patterns

AT+INQM=<Param>,<Param2>, | 1.0K Param:
<Param3> 2. FAIL 0——inquiry_mode_standard
AT+ INQM? +INQM : <Param>,<Param2>, | I——inquiry_mode_rssi
<Param3> Param2: Maximum number of
OK Bluetooth devices to respond
to
Param3:
Timeout (1-48 : 1.285 to
61.44s)
Example:
AT+INQM=1,9,48\r\n
OK
AT+INQM\r\n
+INQM:1, 9, 48
OK

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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12. Set/Check PIN code:

AT+PSWD=<Param> OK
AT+ PSWD? +PSWD : <Param>
OK

Param: PIN code
(Default 1234)

13. Set/Check serial parameter:

OK Param1: Baud

AT+UART=<Param>,<Param2>,<
Param3> Param2: Stop bit
AT+ UART? +UART=<Param>,<Param2>, Param3: Parity
<Param3>
OK
Example:

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

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

oK

14. Set/Check connect mode;

Param:

AT+CMODE=<Param> OK
AT+ CMODE? + CMODE:<Param>
0K

0 - connect fixed address
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, abhcdef\r\n

OK

AT+BIND?\r\n
+BIND:1234:56:abcdef
OK

16. Set/Check LED I/O

AT+POLAR=<Paraml,<Param2>

OK

Param1:

AT+ POLAR?

+ POLAR=<Param1><Param2>
OK

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

HC-05 Bluetooth module

iteadstudio.com

06.18.2010
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Param2:

0- PIOY low drive LED
1- PIO9 high drive LED

17. Set PIO output

AT+PlIO=<Param1>,<Param2> 0K Param1: PIO number

Param2: PIO level

0- low
1- high
Example:
1. P1010 output high level
AT+PI10=10, 1\r\n
OK
18. Set/Check — scan parameter
AT+IPSCAN=<Paraml1>,<Param2 | OK Paraml: Query time
>,<Param3>,<Param4> interval
AT+IPSCAN? +|PSCAN:<Paraml1>,<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=<Paraml>,<Param2>,

<Param3>,<Param4>

OK

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. 0K
2. FAIL

Param1:

AT+ SENM?

+ SENM:<Param1>,<Param2>

0——sec_modeO+off
1——sec_model+non_se

HC-05 Bluetooth module

iteadstudio.com

06.18.2010



P st i
' Make innovation easier

Tech Support: info@iteadstudio.com

OK cure
2——sec_mode2_service
3——sec_mode3_link
4——sec_mode_unknow
n

Param2:
0——hci_enc_mode_off
1——nhci_enc_mode_pt_t
o_pt
2——hci_enc_mode_pt_t
o_pt_and_bcast

21. Delete Authenticated Device

Param:
Authenticated
Address

AT+PMSAD=<Param>

Device

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

22. Delete All Authenticated Device

AT+ RMAAD OK =

23. Search Authenticated Device

AT+FSAD=<Param> Param: Device address

24. Get Authenticated Device Count

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

25. Most Recently Used Authenticated Device

AT+MRAD? + MRAD: <Param> Param: Recently

OK Authenticated Device

Address

26. Get the module working state

HC-05 Bluetooth module iteadstudio.com 06.18.2010
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AT+ STATE? + STATE: <Param> Param:

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

27. Initialize the SPP profile lib

AT+INIT

28. Inquiry Bluetooth Device

AT+INQ +INQ:; <Paraml>,  <Param2>, Paraml: Address
<Param3> Param2: Device Class
Param3 : RSSI Signal
OK strength

Example:

AT+INIT\r\n

oK

AT+IAC=9e8b33\r\n

OK

AT+CLASS=0\r\n
AT+INQM=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:1234:56:0,1F1F FFC1
+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:D2224,3F0104,FFBC
OK

28. Cancel Inquiring Bluetooth Device

AT+ INQC OK H
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29. Equipment Matching

AT+PAIR=<Param1>,<Param2> Paraml: Device Address
Param2: Time out

30. Connect Device

AT+LINK=<Param> Param: Device Address

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

31. Disconnect

AT+DISC 1. +DISC:SUCCESS Param: Device Address
OK

2. +DISC:LINK_LOSS
OK

3. +DISC:NO_SLC
OK

4. +DISC:TIMEQUT
OK

5.+DISC:ERROR
OK

32. Energy-saving mode

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

33. Exerts Energy-saving mode

AT+ EXSNIFF =<Param> OK Param: Device Address
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28BYJ-48 — 5V Stepper Motor

The 28BYJ-48 is a small stepper motor suitable for a large range of applications.

Rated voltage : 5vDC
Number of Phase 4
Speed Variation Ratio 1/64
Stride Angle 5.625°/64
Frequency 100Hz
DC resistance 50047%(25°C)
Idle In-traction Frequency > 600Hz
Idle Out-traction Frequency > 1000Hz
In-traction Torque >34.3mN.m(120Hz)
Self-positioning Torque >34.3mN.m
Friction torque 600-1200 gf.cm
Pull in torque 300 gf.cm : a—ii.
Insulated resistance >10MQ(500V) 2s Pink <
Insulated electricity power 600VAC/1mA/1s »
Insulation grade A Y., Devahoe ___f
Rise in Temperature <40K(120Hz) ‘ - N
Noise <35dB(120Hz,No load,10cm)
Model 28BYJ-48 - 5V & Redipy J7~ | ]
1+* Blue
6202 p?
Tt
s
= - !
o~ r~
OI:I‘a =
o '
S
e

AWGEZE UL 1061%5

JST ®HP-Slal
SAH-001T-PR 6
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IS72

ULN2001A-ULN2002A
ULN2003A-ULN2004A

SEVEN DARLINGTON ARRAYS

= SEVEN DARLINGTONS PER PACKAGE

= OUTPUT CURRENT 500mA PER DRIVER
(600mA PEAK)

= OUTPUT VOLTAGE 50V

= INTEGRATED SUPPRESSION DIODES FOR
INDUCTIVE LOADS

= OUTPUTS CAN BE PARALLELED FOR
HIGHER CURRENT

s TTL/CMOS/PMOS/DTL COMPATIBLE INPUTS

» INPUTS PINNED OPPOSITE OUTPUTS TO
SIMPLIFY LAYOUT

DESCRIPTION

The ULN2001A, ULN2002A, ULN2003 and
ULNZ2004A are high voltage, high current darlington
arrays each containing seven open collector dar-
lington pairs with common emitters. Each channel
rated at 500mA and can withstand peak currents of
600mA. Suppression diodes are included for induc-
tive load driving and the inputs are pinned opposite
the outputs to simplify board layout.

The four versions interface to all common logic fami-
lies :

ULN2001A General Purpose, DTL, TTL, PMOS,
CMOS

ULN2002A 14-25V PMOS
ULN2003A 5V TTL, CMOS
ULN2004A 6-15V CMOS, PMOS

These versatile devices are useful for driving a wide
range of loads including solenoids, relays DC mo-
tors, LED displays filament lamps, thermal print-
heads and high power buffers.

The ULN2001A/2002A/2003A and 2004A are sup-
plied in 16 pin plastic DIP packages with a copper
leadframe to reduce thermal resistance. They are
available also in small outline package (SO-16) as
ULN2001D/2002D/2003D/2004D.

February 2002

ORDERING NUMBERS: ULN2001A/2A/3A/4A

ORDERING NUMBERS: ULN2001D/2D/3D/4D

DIP16

S016

PIN CONNECTION

16 OUT 1

15 OuT 2

14 OUT 3

13 OUT 4

12 OUT §

]11 OUT 6

]10 ouT 7

g COMMON FREE
WHEELING DIODES

5-197711
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

SCHEMATIC DIAGRAM

COM

ouTt

’—‘H—OCOM
+—O0uT

EACH DRIVER

EACH DRIVER

Series ULN-2001A
(each driver)

Series ULN-2002A
(each driver)

S-1984

Series ULN-2003A
(each driver)

Series ULN-2004A
(each driver)

2.7k 10.5k0 b {
IN IN \
| | I
I | t
| 7,2k0 | 7.2k0 3kn |
| |
1 [ |
L g ———————— L - — —=——— .
EACH DRIVER EACH DRIVER 5-7574

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vo Output Voltage 50 \"
Vin Input Voltage (for ULN2002A/D - 2003A/D - 2004A/D) 30 \%
le Continuous Collector Current 500 mA
Ip Continuous Base Current 25 mA
T Operating Ambient Temperature Range —20to 85 i 0
Tsig Storage Temperature Range — 55 to 150 °C
T Junction Temperature 150 °c
THERMAL DATA
Symbol Parameter DIP16 S016 Unit
Rihje=mp | Thermal Resistance Junction-ambient Max. 70 120 °C/W
2/8 ‘7’




ULN2001A - ULN2002A - ULN2003A - ULN2004A

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. | Unit | Fig.
lcex Output Leakage Current Ve = 50V 50 pA 1a
Tamb = 70°C, Vce = 50V 100 A | 1a
Tamb = 70°C
for ULN2002A
Vce = 50V, Vi = 6V 500 pA 1b
for ULN2004A
Veg = 50V, Vi =1V 500 LA 1b
VcE(sat) Collector-emitter Saturation lc = 100mA, lg = 250uA 0.9 1.1 V 2
Voltage lc =200 mA, Ig = 350uA 11 1.8 \ 2
lc = 350mA, Ig = 500uA 1.3 1.6 \ 2
lifon) Input Current for ULN2002A, V=17V 0.82 1.25 mA 3
for ULN2003A, V; = 3.85V 0.93 135 | mA 3
for ULN2004A, Vi = 5V 0.35 0.5 mA 3
Vi=12V 1 1.45 mA 3
lioff) Input Current Tamb = 70°C, Ic = 500pA 50 65 HA it
Vi(on) Input Voltage Vee = 2V V 5
for ULN2002A
Ic = 300mA 13
for ULN2003A
lc = 200mA 2.4
Ic = 250mA 27
lc = 300mA 3
for ULN2004A
Ic = 125mA 5
Ic = 200mA 6
lc = 275mA 7
Ic = 350mA 8
hre DC Forward Current Gain for ULN2001A
Vee =2V, Ic = 350mA 1000 2
Ci Input Capacitance 15 25 pF
tpLH Turn-on Delay Time 0.5Vito 0.5V, 0.25 il us
tPHL Turn-off Delay Time 0.5 Vito 0.5 Ve 0.25 1 LS
Ir Clamp Diode Leakage Current | Vg = 50V 50 LA 6
Tamp = 70°C, VR = 50V 100 LA 6
VE Clamp Diode Forward Voltage I = 350mA (i 2 vV 7
"’ 3/8




ULN2001A - ULN2002A - ULN2003A - ULN2004A

TEST CIRCUITS

Figure 1a. Figure 1b.
OPEN  VcE OPEN  Ycg
lcex
OPEN
$-5725
Figure 2. Figure 3.
OPEN OPEN
|
bre= Tc_
B
1 v I
v ra OPEN
Vi ——
S5-1980 l 5-1986
Figure 4.

Figure 5.

5 -1987

Figure 6.

Figure 7.

VR

OPEN

5-56727

5-1983
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

Figure 8: Collector Current versus Input Current

Ic D6IN453

(mA) | /
Tj=25°C
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Figure 10: Peak Collector Current versus Duty
Cycle
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Figure 9: Collector Current versus Saturation
Voltage

lc DY6IN454

(mA) /
500 /
Tj=25'C /
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Figure 11: Peak Collector Current versus Duty

Cycle
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

DIM. o i OUTLINE AND
MIN. | TYP. | MAX. | MIN. | TYP. | MAX. MECHANICAL DATA
a1l | 051 0.020
B | 077 165 | 0.030 0.065
b 05 0.020
b1 0.25 0.010
D 20 0.787
E 8.5 0.335
e 2.54 0.100
e3 17.78 0.700
F fatt 0.280
I 5.1 0.201
L 3.3 0.130
DIP16
z 1.27 0.050
= \
L] < 0
‘-
b B ,_e_ E
Z & g
ed | |
D
O o v O O s | O OO i OO :
16 9
L
L
1 8 !
| N ) O I ) (51 s ) A O 00 ) I
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

DIM. mm inch
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
A 1.75 0.069
al 0.1 0.25 | 0.004 0.009
a2 1.6 0.063
b 0.35 0.46 | 0.014 0.018
b1 0.19 0.25 | 0.007 0.010

C 0.5 0.020

cl 45° (typ.)

D(1) | 9.8 10 | 0.386 0.394
E 5.8 6.2 | 0228 0.244
e 127 0.050

e3 8.89 0.356

F(1) | 38 4 0.150 0.157
G 4.6 53 10.181 0.209
L 0.4 1.27 | 0.016 0.050
M 0.62 0.024
S 8 (max.)

OUTLINE AND
MECHANICAL DATA

S0O16 Narrow

(1) D and F do not include mold flash or protrusions. Mold flash or potrusions shall not exceed 0.15mm (.006inch).
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the conse-
quences of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No
license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specification mentioned in this
publication are subject to change without notice. This publication supersedes and replaces all information previously supplied. STMi-
croelectronics products are not authorized for use as critical components in life support devices or systems without express written
approval of STMicroelectronics.
The ST logo is a registered trademark of STMicroelectronics
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