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ABSTRACT

This project proposes remote vehicle controlled systems using video and
audio interface via Android device. The RC cars are controlled via Bluetooth. The Ai-
ball camera uses wifi to communicate and the RC cars can measure ambient
temperature in Celsius or Fahrenheit by temperature sensors (TMP36) ,measure the
distance to avoid collision with obstacles with ultrasonic devices and can track the

direction of the sound. The properties are displayed on screen application.
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1. ¥lulnsmoulnsaiansived PIC24F)128DA #ifiluga USB OTG egansluisanunn
vhaudu USB Teadlsl uarusseilsuuas 1010 inwdasldnwhlinsiauiueundindunsevii
malsgunsalusunsesdviiulifeadeulusunsuadulilnsroulnsaaessn

2. INaInBunaeNe 48 Yoq
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5. finefndeansounsy UART 4 4n

6. fivfasie USB wuu A vhlsildaneidousewesn USB Afinfugunsniueunsasdlunis
Fourelsviui

7.1 LED uansransvinenuuay LED uamsanuylmies

8. liidna 5 e 7.5v

2.6 Ai-Ball IP Camera

sU#t 2.5 Al-all

Ai-Ball iundesualanuuunanuGeNserIY Wi-Fi aunsatufinamviednlowuuls
analsl WigauFulu On-Off -waslnnsAumdyginaesgunsaififinisa Wireless-LAN 1oy
InsAnvitleiovionoufiames a0ty 1d 1P 192.168.2.1 2avgunsal Ai-Ball Aigunsaldals

Tnanmaznanuuntndvleduee 1P denann

2.6.1 AuauUA

1s 'UH’]G]LL&%‘&’MI?F]LU’W

2. Tdnawe VGA 640*480

3. 405§ IEEE802.11/802.11b/802.11¢
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2.7 Analog Temperature sensor

gﬂﬁl 2.6 Temperature sensor (TMP36)

gamiiuazanuiy Hududsmeiumen . Ssemsadsuudadaafiniunie
anadldnaonnan Fedmanssnusaseuusngg Aaula lidnudumsneges wisluszuu
goamnsTu Jsdndufasnuay was aunsaamfunsiAsuntamestulsvani wuees
Jugunsaldsannsolingadumsiagusieg smﬁ"aqmmﬁ HazANAUSIE | Fanaiildann
e’ aunsnhuneauRunsiawrassuuld @ TMP36 agmuianmaily anaunis

Temp °C = 100*(reading in V) = 50. wagausainanmgilatunias —40°C to +125°C

2.8 Ultrasonic Sensor

gﬁ"ﬁ 2.7 Ultrasonic Sensor

Ultrasonic vanedis aduidesiitinnudgaiunivivayudaglagy Taevihluudyues
uywilagaduazlidudosgeiafisuauszna 15 KHz Wiy wimandiengiadey q o19agld
Budgafilimudgainindld dwiulaeuniudrmdansladndiaTnasmnefinduidesidanud

g9n31 20 KHz Tuld azggeluaufavilalalassyl
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Amunliiaudiiusiu Tnsarailbwendeasiiulu 1 % deaamgiiiiadu 10° F (6° C)
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333549 30
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=

JUT 2.8 tansenuvesanmgl
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2. yuueedmn (Target Angle) 1919 fdnuazuuuiidisuunure et asiaundany
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doalududuwedliuiniian deiudwmuesaingdiunnniu wdnulaesauszdainduluds
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Wuweslidesas dwmiudanslviinddnlnayuvesingmsaviiosnt wiewhdy 10 e

Target Angle
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T

JUN 2.9 nansenuyuveing

3. n3zuanINA (Air Currents) NTLLABINIATINNGINGY, WAAK, LVNEIDUIELITOTUNIY

U9 vamdsudsels ﬁ’qﬁ’uuﬁuma%awhjmmimi’mﬁ’ui’mq‘Luammnmé’amwuﬂlﬁ
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2.9 Joystick

gﬂﬁ 2.10 Joystick

vegafn (Joystick) feguninliididnuwayidudulan ddudiduidmaulon ieniuau
Aundsuulannlayadiunusiaznnaanig Inldavaulvswasuyssiaming iy
awadeulna Fdleinu viielusunsudsannnisesnuuuvinlidly aunsaniuauuazlda

lusunsy ADLNILG @-'ﬂﬁ&"lﬂuﬁ&:ﬁ%ﬂ’lﬂ
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2.10 Sound Detector

C1
2 470uf/ 16V
0.1uF/S0V =

R1
22k

Ry R4
1k 100k IC1: TLC272

gﬂﬁ 2.12 Uan933993%83 Sound detector

2.10.1 AUENUA

lnounuias Wlasluulunmenmadudouseiueidnsed sewine 0 da +5 Thad

£
= | ] | =
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Y
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2.11 Servo Motor

STl 213 uansgunTal Servo-Motor

& &= A - o & v
WugunananIsnnIuAiA3eLInIng niasesuunvinauuug iduluauaiiu

ABINNS LU AMIUANATIANST (Speed) , AIUANLIIDA (Torque) AIUANNSIA LS (Position)

Ima‘lﬁwaé’wémummﬁmm'sﬁﬁﬂmmujushqq

2.11.1 N1IAUANAUSINBLADS

MIMURNAIILTITBMBMEsIINsEVLAlENsMuANTYSULSuRnATeNfLBIne S

v
ad o =

way Iensndeuldagian 5090

1.

1 kg

N1IUTUsEAULTIAU e laannISU R UAIMIILATUNIULD 19935 DevinlTLTenu
f P [ ' < et iR 1% = P
eﬂﬂm'auLiJaﬂulﬂmamemmm3ﬁuL1Jum'iaswmmgfuvLamuaamm
mMasliapnasaudiiu (wasnulwiwasudundsnuainudou)
N1IUTUTEAULTRUTauN S D ataunasaneln Teaseduusasundenlaaztiuiu
Fr9Uauazy29Ua 157 138035119171 Pulse width modulation wazisen
onsEIuYeIlanazd19Uad1 Duty cycle 350158 Teidufe winisuden

ANUATRNAd WmuNraNanvvzyn lvuawasauls
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2.11.2 @IAMNTNYU

yuﬁaaamazﬁuasqjﬁ’ummni’wweqﬁcgwgmﬁas& Falawarumnauninsveaadily
lu Servo Motor %EJQ”LU‘&'N 1-2 ms %38 0.5-2.5 ms

snfpgratumnimuamun e dygaiadlifl 1 ms ) Servo Motor axmiu
lumasedreaugn Tunmeandufumindmusanuniesdyyiuiadlii 2 ms § Senvo
Motor aznyuludadunitwings wimnimuaanunirawesdyaruiadlin 1.5 ms #

Servo Motor Aagvyunagimumntmsananwed

1ms 1.5 ms 2 ms

il Sl EHh

SUT 2.14 Lanaiunian1sviay

v
s s

ARUUANINTANIMUABIAINTISNLUTRY Servo Motor balaunTsiis usn 1ou Servo
Motor aunsavaulst 180 a1 Tnedi 0 sarldrauniraiadiviiiy 1000 us 7 180 asmary
nhafaduindu 2000, us ingrzagdumasuly 1 ssraslinrunirafadsineiu (2000-
1000)/180 Wiy 5.55 us

nnnsmAAsn atagi 1 eserdhesiu masesimusili RCSernvo Motor vy
Ui 45 samagmeniadiisioanslfann 5,55« 45 wirfu 249.75 us whiiua 0 asrs3ui
Aundaad 1ms w38 1000 Us inTizagtuauniiadildsmuali RC Servo Motor

vyyulUi 45 83 A 1000 + 249,75 iUt szana 1250 us

1.250 ms

FUA 2.15 UaARLVUINITUYY 45 8467
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2.12 PWM
PWM 8811310 Pulse Width Modulation fia n15USUAIILAT19Y8IWag L AEATSELEY
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H=RANMF WAV EFORM
| C=FaN QUTPUT

U7 2.16 wansgUdyanniad ST Tan

[-

ST TR AT 45 T
& //’l1 [ / ;f / -’[! S| ﬂ N /L 17
FNM4 T MY LT
g / ’/ I8l .’I‘ ;F L ,.’| / :/ .", / / i
F o NS PR VLA
! TT ’i | ] ij

H | | | | ’ |
2 1 i | i ‘ |
LR RRRE RN UARNEREE

Time

U 2.17 uamagunsuasdeyaias PWM



N 3

N159BNLUVKATNITINYINUIYYITINUS

Joystick

usB OTG

>

Temperature
sensor
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Sound detector 2

l

Sound detector 1| —* | |IOlO-Board |<+—— | Sound detector 3

I

Sound detector4

JU 3.2 uansudenlaezunsumssumiientauvasiuiinides
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3.1 N139aNUUU

3.1.1 mseanwuuludiudedyiuaanaininsAwsiiede

Application
on mobile

Bluetooth
l dongle

1010 Board

Semvo

| mator
== ]

| RC - Car
circuit

ki

| Motor

1 driver

U7 3.3 vdanlnozunsuvesnndsdgyg
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3.1.1.1 Application on mobile
wonnaatugniisulaelusunsy eclipse ldaruauiianig
sadady launideadne e fumi apevduieddlginaiudygraliudugysees
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v

3.1.2 mseanuuuludiuiudygrandrdsdnsdniiliets

Joystick
...... . l | USB-OTG ¢
- Wi'Fi : e -
I 1
Camera Application
R 4
on mobile

'_——
| Bluetooth
| dongle
I Temperature
I - - sensor
Sound detector] — | 1010 Board ‘
| - o
RN ¢ | Ultrasanic

1

I sensor

UM 3.6 vaanlnezunsuvaininsudyn o

SUT 3.7 Joystick

3.1.2.1 Joystick

Vnsitaunenuwenwnawmduuuiadalaneniy USB-OTG
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glJVII 3.8 Ai-Ball IP Camera

3.1.2.2 Camera

= [

l9ndad Ai-Ball Camera WWausanulnsdnvisiononiu Wi-Fi
Inesndaslinthiiu Access point Walllan1sideuds Wi-Fi vulnsividodadusiindss
rasaanmweaeulmlagn sl uius1iwesEIu

http://192.168.2.1/fullscreen.htmt
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SUT 3.9 Sound detector

U

I 470uF,f 16V
0. luF,’ 50v

U 3.10 wananma9asgUnsal Sound detector
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3.1.2.3 Sound detector
dedunaeinidaaniianisluuarliuansauuniinge
Wsdnsidedeiamaiy Fanvadu 4 femng (AUNTN, ATUNEL,A U8, A1UV71) Tasay
anunsafumunasiuliadedddifiesfisnadien msidsaduvatemandeuiuagly

anunsansiula

gﬂﬁ 3.11 Temperature sensor (TMP36)

3.1.2.4 Temperature sensor

gunsal TMP-36 2gvinn1sdeussdulud 1010-Board

<

wssauIzulIiumugamgil iedslufennaiaduuunthaalysdwidletie lnugangd

a130AWINlAINgRT Temp °C = 100%(reading in Voltage) =50
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5U# 3.12 Ultrasonic sensor

3.1.2.5 Ultrasonic sensor

dledisaindauiilnddiinuan asarunsansivldann
wihveuenmiiduiilasin Ultrasonic Sensor Iivhnasdausasulusseunsal 1010-Board
T szl sHumussaywasannuI1 lngAMINGA T TP8EN N (WuRiuns) =
(Voltage Echo * 1000000) / 58

g‘d‘ﬁ 3.13 Servo motor
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3.1.2.6 Servo motor
gunsaliinavensedugunsal Ai-Trek tioldusznaulu

ANSHANINIWIALE Real-time

Bluetooth & O

I0IO{BF:EB)

Trek Ai-Ball

False
Click button
True “Camera”

Check connection
1010-Board

Show VDO
real-time

Click button
“Save”

/ "Save Picture” /

/ “IOIO Connect” /

v v

Control Sound i Temperature ~ / Measure
RC-Car Detection the distance

5UN 3.14 Flowchart nwsaunsyineiuvessatsny
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3.1.3 mseanuuuludiupluausatsAu

START

‘E Action Up

Actlon Down

v

KEY_ EVENT

KEY_| EVENT KEY _EVENT_ KEY _EVENT_

BUTTON_L1 BUTTON_ L2 BUTTON R1 —I BUWON_RZ—I

/ Forwa rd

/ / Backward / /Left/ Right

( END.)

JUN 3.15 Flowchart nseenuuuludrumuausaddy
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3.1.4 mseenuuumsuszananagumnilunilswaldesuazisu

START
/ I/P Voltage /

h 4
Celsius =({Voltage * 1024) - 500)/ 10

'

Fahrenheit = ((Celsius * {9.0 /5.0)) +32.0)
Show Temperature
(Fahrenheit and celsius)

U 3.16 Flowchart mssanuuunsyseRianagamyil
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/ Echo Pulse /

Distance = ((Echo®(331+(0.6* Celsius))*100)/2)

Show Distance
(Centimeter)

Distance < 10 cm.

False

True

b
/ Show "ALARM" /

U 3.17 Flowchart nsaanuwutludiunisinsgasminndsinuinsiuiisadediu
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3.2 saslanldlun1snaang

1. Insewvidladia (Android 4.4.2)

2. Power Supply

(SN

. Bluetooth dongle

4. Battery vum 6 V ,12 V
5. 10I0-Board

. MRULLAT

. Multimeter

=

6
7
8. Thermometer
9. wiamnalialdysininsAnyidleds

10. Sound level meter

3.3 N1SANNUNANISNAADS

3.3.1 madaulaAinssualw@aduanuys)vasurazyaluleassatedu
msindnszualwiiluusazaunsallusasfisaindeun evianis

NAFOUNINIIUYDIAT MAZLNBAIUIISZE LI UNS LE I UV I UALPBSS

U7 3.18 uananisinanszualniiiigasieg
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3.3.2 MsnAdaUITEENNIENTaRIUANTaLA

L’fjumwﬂaavi’msaxmqﬁmmmmu@malé’wﬂssﬁq I0I0O-Board

a <

lilpannsasudygraldanninsdnyillede

@

U 3.19 MmsnedaUTTEENaRNsanIuAIale
s U o s 4 =
3.3.3 NNSYINFIUANTEETNINSEUINNATTANUAINAT219
Wun1sveaeuinssesn19s1uanndads Ultrasonic sensor LU sdeinanng

nedsiinvaeglusziuiuadiainfuii

U7 3.20 uansn1sinszegnasewing Ultrasonic sensor Tués@afinuang
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3.3.4 madauInAIguugiiaInIA
Wumsvaaeuingamgleonnia neldgunsal TMP-36 Tnedussiuazgn

danauluds 1010-Board wardwaindiuennainduuulnsimyilade

U7 3.21 wansmsdnenanmgil

38% n’l'i‘iflﬂﬂa‘um‘m‘izmﬂﬂﬁu‘uaﬂqﬂn‘ifﬁ Ultrasonic sensor
=) a L3 y |
Wumsnadauyinisnsyaeaauresaunsal Ultrasonic sensor Tunuse

29711 aNASURANI N IRIARYIS

E‘Uﬁ 3.22 LEAAINITVAABUNISNTEANBAAU
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3.3.6 MMAFBUNANTTINNUYBLaUNTal Sound detector
Lﬂuﬂwsmaa‘uLﬁamﬁﬂmwamméqﬁwLﬁml,ﬁ'm‘[mawqﬂnszﬂ Sound

detector suAaIN I UWSauABUALTIRUT 1010-Board

UM 3:23 Uanwamsvitauvesgunsal Sound detector
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4.1 nswadauiadnszudlWihvaudazgalulsassatedy
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(Hadwenwds) | Naduaimus) Hadiauuys) (Hadusuuys)

Off - 0 - -

On E 130 - -
Wuntn 450 140 740 350
ALY 440 140 790 350

e 450 140 780 350

e

e 450 140 740 350
4N

INNBATINAGBINUTIANNTEUETITaIanFe 790 daduauuusiie
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= e Y
3NN 4.2 iuaasygymslagiadeiianuisansupusa ldaunsys 1010-
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A1999 4.3 M519USsUiBUSE e N9 UATTILERINAULVTNDD

nsinwniladelnawndy

PRIV VAL AUNAIT
sevvne (wuiuns) | 7ivele (ouRunT) | Sveene (wuRuns) | 7ivald (WuURLNAS)

1 - 1 -

2 2.86 2 2.23
3 % % 3.16
a4 4.30 4 4.04
5 5.88 5 5.48
6 6.21 6 6.04
7 7.65 7 6.97
8 8.11 8 8.36
9 9.60 2 8.92
10 10.54 10 9.85
11 L1250 11 .19
12 12.60 T2 12.21
13 13.45 13 15.19
14 14.30 14 14.07
15 15.36 15 15.10
16 16.26 16 16.02
17 121 17 17.00
18 18.34 18 18.01
19 19.35 19 19.04
20 20.30 20 20.07
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VINEIPR : FARAYINVUIN 30x25 LYUALIRS
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ANS19A 4.4 HaN1IMARBIFUAGUTENINNYT TRIC wag ¥1 ECHO
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8550

GENERAL DESCRIPTION:—

The 8550 is a PNP epitaxial silicon planar transistor designed for

use in the audio output stage and converter/inverter circuits.

Complementary to 8050. TO-92A
ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures
Storage Temperature —B59C to +135°C “
Operating Temperature 135°C i
Lead Temperature (soldering, 10 seconds time limit) 230°C
Maximum Power Dissipation
Total Dissipation at 26°C Ambient Temperature (Note 2} 1.0 Watt
Total Dissipation at 25°C case temperature (Note 2) 3.0 Watt EBC
Maximum Voltage
VCBO Collector to Base Voltage 30v
VCEO Collector Emitter Voltage (Note 3) 25V
VEBO Emitter to Base Voltage 6V
le Collector current (Continuous) 1.5A
ELECTRICAL CHARACTERISTICS {25°C Free Air Temperature unless otherwiss noted)

SYMBOL CHARACTERISTICS MIN. [ TYP. [MAX.|UNITS TEST CONDITIONS
HFE1 DC current gain (Note 4) 85 300 lc = 100mA Vce =1V
HFE2 DC current gain 40 Ic = B0OmA Vce =1V
VCE (SAT) | Collector Saturation Voltage (Note 4) 02| 05| V lc = 800mA Ib = 80'mA
VBE (SAT) | Base-Saturation Voltage (Note 4) 092 1.2 V lc = 800mA b =80mA
LVceo Colector to Emitter breakdown Voltage (Note 3& 4) |25 Vv lec= 10mA Ib =0
BVcbo Collector to Base breakdown Voltage 30 \% le = 100uA le =
BVebo Emitter to Base breakdown Voltage 6 \% le= 100uA Ic =
Icbo Collector cut off current 0.1 |uA Vcb= 20V le =
hfe High frequency current gain 1.0 lc = B50mA Vce =10V

f = 100MHz
Ccb Collector to Base capacitance 40 |pF Veb= 10V Ic =0
f = TMHz
i
NOTES:

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

(2)  These ratings give a maximum junction temperature of 1459C, junction to ambient thermal resistance of 1200C/ .
Watt (derating factor of 8.33mW/9C) and junction to case thermal resistance of 40°C/W {derating factor of 25mwW/°C)

(3} Rating refers to a high-current point where collector-to-emitter voltage is lowest.
(4)  Pulse Conditions: length << 300 us; duty cycle << 2%

CLASSIFICATION OF HEg GROUPS

GROUP MIN MAX / TEST CONDITION
B 85 160 lc= 100mA Vee = 1V
c 120 200 lc = 100mA Vee = 1V
D 160 300 Ic = 100mA Vce = 1V

N

MICRO ELECTRONICS UID. %#HEAS

38 Hung To Road, Kwun Tong, Kowloon, Hong Kong. Cable: Microtron, Hong Kong. Telex: 43510 Micro Hx.

P.0O. Box{9477, Kwun Tong. Tel: 3430181-6; 3

7 2t B 341032)
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GENERAL DESCRIPTION:—

The 8050 is an NPN epitaxial silicon planar transistor designed for
use in the audio output stage and converter/inverter circuits.

Complementary to 8550. TO-92A
ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures
Storage Temperature —559C to +135°C
Operating Temperature 136°C
Lead Temperature (soldering, 10 seconds time limit) 230°C
Maximum power Dissipation
Total Dissipation at 25°C Ambient Temperature (Note 2) 1.0 Watt
Total Dissipation at 25°C Case Temperature {Note 2) 3.0 Watt EBC
Maximum Voltage %
VCBO Collector to Base Voltage 30v
VCEO Collector to Emitter Voltage (Note 3) 25V
VEBO Emitter to Base Voltage 6V
IC Collector current (continuous) 1.6A

ELECTRICAL CHARACTERISTICS {259C Free Air Temperature unless otherwise noted)

SYMBOL CHARACTERISTICS MIN.| TYP, IMAX. [UNITS! TEST CONDITIONS
HFE1 DC current gain (Note 4) 85 300 Ilc = 100mA Vce = I.V
HFE2 DC current gain 40 lc = B00mA Vece =1V
VCE (SAT) | Collector Saturation Voitage (Note 4) 02 | 06| V Ic= B0OmA Ib = 80m
VBE (SAT) | Base Saturation Voltage (Note 4) 092 1.2| Vv Ilc = 800mA Ib = 80m,
LVceo Collector_ta Emitter breakdown Voltage {(Note 3 & 4)| 25 )4 Ic= 10mA Ib =0
BVcbo Collector to Base breakdown voltage 30 v Ic = 100uA le =0
BVebo Emitter to Base breakdown voltage 6 V le = 100uA Ic =0
Icbo Collector cutoff current 0.1 JuA Vcb= 20V le =0
hfe High frequency current gain 1.0 lc = 50mA Vce =10V

f = 100MHz
Cch Collector to Base capacitance 40 | pF Veb= 10V e =0
\ f = 1MHz
T
NOTES:

(1)

These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

(2)  These ratings give a maximum junction temperature of 145°C, junction to ambient thermal resistance of 120°¢C/
Watt (derating factor of 8.33mW/°C) and junction to case thermal resistence of 40°C/W (derating factor of 26mwW/°C)
{3) Ratingrefers to a high-current point where collector-to-emitter voltage is lowest.

(4) Pulse Conditions: length<{ 300 us; duty cycle <2%

CLASSIFICATION OF HFg GROUP

GROUP MIN MAX TEST CONDITION:
B 85 160 le= 100mA  Vee = 1V
C 120 200 lc = 100mA Vee = 1V
D 160 300 lc = 100mA - Vce = 1V

MICRO ELECTRONICS LTD. % FEIHRA T

P.O. Boxf9477, Kwun Tong. Tel: 3-430181-6 FAX: 3-410321

38 Hung To Road, Kwun Tong, Kowloon, Hong Kong. Cable: Microtron, Hong Kong. Telex: 43510 Micro HX.
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FEATURES

dissipation
0.4

Power
Pew
current
lem 0.1 A
Collector-base voltage
Viercso : 50 \

Collector

ELECTRICAL CHARACTERISTICS (Tamb=25T

W (Tamb=257C)

TO—92 D
—Rof-

1.EMITTER

2.BASE

3.COLLECTOR 123

unless otherwise specified)

Parameter Symbol Test  conditions MIN oY H MAX | UNIT
Collector-base breakdown voltage | V(BR)sag lc=100 v A, I:=0 50 \
Collector-emitter breakdown voltage | V(BR)seq lc=0.1 mA, ;=0 45 Vv
Emitter-base breakdown voltage V(BR)zag le=100 WA, ic=0 5 \4
Collector cut-off current lcas V=50 V, I.=0 0.1 BA
Collector cut-off current lceo Vee=35 V., ;=0 0.1 A
Emitter cut-off current leso Veg= 3V, I=0 0.1 HA
DC current gain(note) Hee.r) Vee= 8V, 1= 1TmA 60 1000
Collector-emitter saturation voltage | V. (sat) I-=100mA, [g=5mA 0.3 \
Base-emitter saturation voltage Vae(sat) =100 mA, Iz=5mA 1 V

Vee=5 V,  I=10mA
Transition frequency f; 150 MHz
f =30MHz
CLASSIFICATION OF Hy,
Rank A B C D
Range 60-150 100-300 200-600 400-1000

Wing Shing Computer Components Co., (H.K.)Ltd.
Homepage: http://www.wingshing.comn

Tel:(852)2341 9276  Fax:(852)2797 8153

E-mail:

wsccltd@hkstar.com




COIL DATA

1.1 Nominal Voltage.
1.2 Coil Resistance
1.3 Operate Voltage
1.4 Release Voltage
1.5 Nominal Power
Consumption

-ONTACT DATA

HRS1(H) Relay

3VAC t24 VAC
refer to Table 1
refer to Table 1
refer to Table 1
200 to 360 mW

HRS1(H) Retay

2.1 Contact Arrangement

2.2 Contact Material
2.3 Contact Rating

1A 24VDC/120VAC
30 VAC/120VAC

2.4 Max-Switching Voltage
2.5 Max-Switching Current

2.6 Max.switching Power

120 VA 24W
100 mQ at 6 VAC 1A

2.7 Contact Resistance (Initial)
2.8 Life Expectancy Electrical
Mechanical

5ENERAL DATA

100,000 operation at nominal load
10,000,000 operations

Min. 100mQ at 500 VDC

3.1 Insulation Resistance

3.2 Dielectric Strength

3.3 Operate time

3.4 Release Time

3.5 Temperature Range
3.6 Shock Resistance
3.7 Vibration Resistance

IMENSION (in mm)

15.5

0.5 03
. -—
10.2

L=
¢

i
1
|

e

1000 VAC,1 min between open contact
1,500 VAC,1 min between contact and coil.

10 - 55 Hz,Amplitude 1.5mm

-




ORDERRING CODE

HRS1 H- s DCsV

—»> NOMINAL VOLTAGE DC3V,DC5V,DC6V,DC12,DC24V

. ENCLOSURE
"~ S---WASHABLE

» COIL
NIL -—-STANDARD TYPE
H---HIGH SENSITIVE TYPE

> TYPE
>OIL DATA CHART
COIL COIL OPERATE RELEASE COIL
CROERING CODE NOMINAL | RESISTANCE VOLTAGE VOLTAGE NOMINAL
vDC +/-10% VDC vDC mW
HRS1-S DC3V 3 bS] 2925 0.30
HRS1-S DC5V 5 70 3.75 0.50
HRS1-S DC6V 6 100 4.50 0.60 360
HRS1-S DC9V 9 220 6.75 0.90
HRS1-S DC12V 12 400 9.00 1.20
HRS1-S DC24V 24 1600 18.00 2.40
HRS1H-S DC3V 3 45 235 0.30
HRS1H-S DC5V S 120 3¥5 0.50
HRS1H-S DC8V 6 180 4.50 0.60 200
HRS1H-S DC9V 9 400 6, 15 0.90
HRS1H-S DC12Vv 12 700 9.00 1.20
HRS1H-S DC24V 24 2800 18.00 2.40
Table 1
1RS1(H) CHARACTERISTIC DATA
Timing Coil Temiperature Operating Range
Nominal Voltage
ime{ms) _ Temperature Rise(*C) Multiplying Factor
' 80 . i.8
N
1.6 \ HRS1H
// 1.4 N
60 : _ ;
\ tA //f/ . 0 -
2 Operate 40 7 f:J A 1.0 HRST '\ \
. N
s e 0.8 \
B 20 /// 0.6] | 1
ﬁ“-"#;: x ¥
'_.,_u——l
_+~ | Release // / 0.4
[ ] 7 |
0.2 04 0.6 0 02 0.4 0.6 0 20 40 60 80 100

Coil Power(W) Coll Power(W) Ambient Temperature(* C)



Maximum Switching Power

Contact Current(A)

2.0
A C Resistive
.0 5
\
DC Resistive \
1.5 -
1.2
10 20 30 40 50 100

Contact Voltage(V)

200

Life Curve
Operation{x10,000)
500 ?
T
10
AY
N\
X
X
N i
N\, [120VAC Resistive
20 \¥
10 \‘\
\\“
5

0.2040608 1.01214161820

Contact Current(A)



LX-SOUND : Sound detector module documentation @ 1

ZX-SOUND

Sound detector module

Features :

¢ Detects sound pressure with Condenser Microphone.

e Output voltage 0 to +5V varies from sound pressure level that microphone detected. If
more pressure is applied, the output voltage goes high and vice versa.

C1
C2 I47OUF/16V
. JUE/SOW =5

Figure 1 The ZXSOUND schematic diagram

l [
i

INNOVATIVE EXPERIMENT

www.inex.co.th
www.inexglobal.com



ANALOG
DEVICES

Low Voltage Temperature Sensors

TMP35/TMP36/TMP 37

FEATURES

Low voltage operation (2.7 V to 5.5 V)
Calibrated directly in °C

10 mV/°C scale factor (20 mV/°C on TMP37)
+2°C accuracy over temperature (typ)
+0.5°C linearity (typ)

Stable with large capacitive loads
Specified ~40°C to +125°C, operation to +150°C
Less than 50 pA quiescent current
Shutdown current 0.5 pA max

Low self-heating

Qualified for automotive applications

APPLICATIONS

Environmental control systems
Thermal protection

Industrial process control

Fire alarms

Power system monitors

CPU thermal management

GENERAL DESCRIPTION

The TMP35/TMP36/TMP37 are low voltage, precision centi-
grade temperature sensors. They provide a voltage output that
is linearly proportional to the Celsius (centigrade) temperature.
The TMP35/ TMP36/TMP37 do not require any external
calibration to provide typical accuracies of +1°C at +25°C

and £2°C over the -40°C to +125°C temperature range.

The low output impedance of the TMP35/TMP36/TMP37 and
its linear output and precise calibration simplify interfacing to
temperature control circuitry and ADCs. All three devices are
intended for single-supply operation from 2.7 V to 5.5 V maxi-
mum. The supply current runs well below 50 pA, providing
very low self-heating—less than 0.1°C in still air. In addition, a
shutdown function is provided to cut the supply current to less
than 0.5 pA.

The TMP35 is functionally compatible with the LM35/LM45
and provides a 250 mV output at 25°C. The TMP35 reads
temperatures from 10°C to 125°C. The TMP36 is specified from
—40°C to +125°C, provides a 750 mV output at 25°C, and
operates to 125°C from a single 2.7 V supply. The TMP36 is
functionally compatible with the LM50. Both the TMP35 and
TMP36 have an output scale factor of 10 mV/°C.

Rev.F

Information fumished by Analog Devices Is befieved to be accurate and reliable, Howeves, no
responsibility ks assumed by Analog Devices for Its use, nor for any Infringements of patents or other
ﬁdﬁdﬁdwﬂsdﬂmmﬂﬁmthpedﬁmﬂommHedmdemﬁmNo
MEWHMNMMWMMMMMMM
Trademark  regi d tradk rks are the property of their respective owners.

FUNCTIONAL BLOCK DIAGRAM

+Vg (2.7V TO 5.5V)

TMP35/
TMP36/ [— vour
TMP37 '

l

SHUTDOWN

03337-001

Figure 1.

PIN CONFIGURATIONS

& o V.
Vour [1] ® B

+Vg E TOP VIEW
(Not to Scale)

ne [3] 4] sHUTDOWN

NC = NO CONNECT

00337-002

Figure 2. RJ-5 (SOT-23)
=
Vour E ° E] Vs

Ne-{3 ] TOP VIEW 7] ne
NC E (Not to Scale) E] NC

6hD [4] | 5] SHUTDOWN

NC =NO CONNECT

00337003

Figure 3. R-8 (SOIC_N)

[ EE

BOTTOM VIEW
{Not to Scale)

PIN 1, +Vs; PIN 2, Vgy7; PIN 3, GND

Figure 4. T-3 (TO-92)

The TMP37 is intended for applications over the range of 5°C
to 100°C and provides an output scale factor of 20 mV/°C. The
TMP37 provides a 500 mV output at 25°C. Operation extends
to 150°C with reduced accuracy for all devices when operating
from a 5 V supply.

The TMP35/TMP36/TMP37 are available in low cost 3-lead
TO-92, 8-lead SOIC_N, and 5-lead SOT-23 surface-mount
packages.

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.

Tel: 781.329.4700 www.analog.com
Fax:781.461.3113 ©1996-2010 Analog Devices, Inc, All rightsreserved.



TMP35/TMP36/TMP31

SPECIFICATIONS

Vs=27V105.5V,-40°C < Ta < +125°C, unless otherwise noted.

Table 1.
Parameter’ Symbol Test Conditions/Comments Min Typ Max Unit
ACCURACY
TMP35/TMP36/TMP37 (F Grade) Ta=25°C ol +2 °C
TMP35/TMP36/TMP37 (G Grade) Ta=25°C #1 3 G
TMP35/TMP36/TMP37 (F Grade) Over rated temperature +2 +3 fC
TMP35/TMP36/TMP37 (G Grade) Over rated temperature +2 +4 i
Scale Factor, TMP35 10°C £ Ta5125°C 10 mV/°C
Scale Factor, TMP36 —40°C = Ta € 4125°C 10 mV/°C
Scale Factor, TMP37 5°C < Ta<85°C 20 mv/°C
5°C.< Ta £100°C 20 mv/°C
30VeVsc55V
Load Regulation O pA < I £ 50 pA
—40°C < Ta < +105°C 6 20 m°C/pA
-105°C < Ta < #125°C 25 60 m°C/pA
Power Supply Rejection Ratio PSRR T=25°7 30 100 m°C/V
30V<sVs<55V 50 m°C/NV
Linearity 0.5 "
Long-Term Stability Ta =150°C for 1 kHz 0.4 C
SHUTDOWN
Logic High Input Voltage Vin Vs=27V 1.8 v
Logic Low Input Voltage Vi Ms= 5.5V 400 mV
ouTPUT
TMP35 Output Voltage Ta=25°C 250 mV
TMP36 Output Voltage Ta=25°C 750 mV
TMP37 Output Voltage Ta £25%€ 500 mV
Output Voltage Range 100 2000 mV
Output Load Current I 0 50 pHA
Short-Circuit Current Isc Note 2 250 ‘PA
Capacitive Load Driving G No oscillations? 1000 10000 pF
Device Turn-On Time Output within +1°C, 100 kQ[|100 pF load? 0.5 1 ms
POWER SUPPLY
Supply Range Vs 2 55 v
Supply Current fsy (ON) Unloaded 50 pA
Supply Current {(Shutdown) lsy (OFF) Unloaded 0.01 0.5 pA

! Does not consider errors caused by self-heating.

? Guaranteed but not tested.

Rev.F | Page 3 of 20



TMP35/TMP36/TMP37

ABSOLUTE MAXIMUM RATINGS

Table 2.

Parameter'? Rating

Supply Voltage 7V

Shutdown Pin GND < SHUTDOWN < +Vs

Output Pin
Operating Temperature Range
Die Junction Temperature
Storage Temperature Range
IR Reflow Soldering
Peak Temperature
Time at Peak Temperature Range
Ramp-Up Rate
Ramp-Down Rate
Time 25°C to Peak Temperature
IR Reflow Soldering—Pb-Free Package
Peak Temperature
Time at Peak Temperature Range
Ramp-Up Rate
Ramp-Down Rate
Time 25°C to Peak Temperature

GND = Vour < +Vs
=55°Cto +150°C
1755C

—65°C to +160°C

220°C (0°C/5°C)
10 sec to 20 sec
3°C/sec
—6°C/sec

6 min

260°C (0°C)

20 secto 40 sec
3°C/sec
-6°C/sec

8 min

Stresses above

those listed under Absolute Maximum Ratings

may cause permanent damage to the device. This is a stress
rating only; functional operation of the device at these or any
other conditions above those indicated in the operational

section of this

specification is not implied. Exposure to absolute

maximum rating conditions for extended periods may affect
device reliability.

THERMAL RESISTANCE

B)a is specified

socket.

for the worst-case conditions, that is, a device in

Table 3. Thermal Resistance

Package Type 6a B¢ Unit
TO-92(T-3) 162 120 ‘W
SOIC_N (R-8) 158 43 ‘C/wW
SOT-23 (RJ-5) 300 180 ‘C/W

ESD CAUTION

! Digital inputs are protected; however, permanent damage can occur on
unprotected units from high energy electrostatic fields. Keep units in
conductive foam or packaging at all times until ready to use. Use proper

antistatic handling procedures.

? Remove power before inserting or removing units from their sockets.

A
Alad

ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
without detection. Although this product features
patented or proprietary protection circuitry, damage
may occur an devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to
avoid performance degradation or loss of functionality.
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PING)))™ Ultrasonic Distance Sensor (#28015)

The Parallax PING))) ultrasonic distance sensor provides precise, non-contact distance measurements
from about 2 cm (0.8 inches) to 3 meters (3.3 yards). It is very easy to connect to microcontrollers such
as the BASIC Stamp®, SX or Propeller chip, requiring only one I/O pin.

The PING))) sensor works by transmitting an ultrasonic (well above human hearing range) burst and
providing an output pulse that corresponds to the time required for the burst echo to return to the
sensor. By measuring the echo pulse width, the distance to target can easily be calculated.

Start Pulse
e \ 7>
< Lo
Vss

Echo Time Pulse

Features Key Specifications

® Range: 2 cmto 3 m (0.8 in to 3.3 yd) ®  Supply voltage: +5 VDC

® Burst indicator LED shows sensor ®  Supply current: 30 mA typ; 35 mA max
activity ® ' Communication: Positive TTL pulse

® Bidirectional TTL pulse interface on a *  Package: 3-pin SIP, 0.1” spacing
single I/O pin can communicate with 5 V (ground, power, signal)

. ’II;FL or 3.3 V.CMOlS‘ microcontrollers *  Operating temperature: 0 — 70° C.

_putstrlgger. RQSHVE L pulseg e ®  Size: 22 mm Hx 46 mm W x 16 mm D
. ;’;‘2 HE LN (0.84in x 1.8 in x 0.6 in)
0 pulse: positive TTL pulse, 115 ps * " Weight: 9 g (0.32 02)

minimum to 18.5 ms maximum.
® RoHS Compliant

Pin Definitions

GND Ground (Vss)

5V 5 VDC (Vdd)

SIG Signal (/O pin)
The PING))) sensor has a male 3-pin header used to supply vdd
ground, power (+5 VDC) and signal. The header may be plugged o
into a directly into solderless breadboard, or into a standard 3- VO Pin <2
wire extension cable (Parallax part #805-000012). —I_

=

Copyright © Parallax Inc. PING))) Ultrasonic Distance Sensor (#28015) v1.5 2/15/2008 Page 1 of 12



Dimensions

| €——— 1.8" (45.7mm) ——p @ 125 1.64" (41.7mm) ~—3|
«—— 1.7" (43.2mm) -——>| (3.1mm) 64" -]
(16.3mm)
T :.‘1313 wvav. parallax.com T ) +
84" ) ; ) 74 6
(21.3mm) J: AN QN ¢ (18.8mm) (15.3mm})
Tl Bl Dorei nnn
_+_ O o= ‘bt ,} T O ™ s ¥

(2.5m;1; ——4 |<—

| [ 17 @5mm)

Communication Protocol

The PING))) sensor detects objects by emitting a short ultrasonic burst and then "listening" for the echo.
Under control of a host microcontroller (trigger pulse), the sensor emits a short 40 kHz (ultrasonic) burst.
This burst travels through the air, hits an object and then bounces back to the sensor. The PING)))
sensor provides an output pulse to the host that will terminate when the echo is detected, hence the
width of this pulse corresponds to the distance to the target.

Loy —P I’"* bt
< thoiporr ——Pre—— bing-pax *ﬁ""‘j

— + > ' S5v

SIG pin - ot oo m el e (2 ff

Sonar TX
>{ l‘ tBURS‘I’
mmems | HOst Device Input Trigger Pulse tout 2 Ps (min), 5 ps typical
mmsmas | CING))) Echo Holdoff tHoLDoFF 750 ps
Sensor Burst Frequency taursT 200 ps @ 40 kHz

Echo Return Pulse Minimum tinin 115 ys

Echo Return Pulse Maximum tin-max 18.5 ms

Delay before next measurement 200 ps
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SGI0 o g Micro Servo

Tiny and lightweight with high output power. Servo can rotate approximately 180 degrees
(90 1n each direction), and works Jjust like the standard kinds but smaller. You can use any
servo code, hardware or library to control these servos. Good for beginners who want to make
stuff move without building a motor controller with feedback & gear box, especially since it
will fit in small places. It comes with a 3 horns (arms) and hardware.

Specifications

* Weight: 9 g

* Dimension: 22.2 x 11.8 x 3] mm approx.
* Stall torque: 1.8 kgf-cm

* Operating speed: 0.1 s/60 degree

* Operating voltage: 4.8 V (~5V)

* Dead band width: 10 ps

* Temperature range: 0 °C — 55 °C



PWM=0range (1) —

Vcc=Red (+) -| ©/
Ground=Brown (—-) —

1-2ms
Duty Cycle

4.8V (~5V) i |
Power |

and Signal

......................................................................................

20 ms (50 Hz)
PWM Period

Position "0" (1.5 ms pulse) is middle, "90" (~2 ms pulse) is all the way to the right, "-90" (~1
ms pulse) is all the way to the left.
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MainActivity.java (Java Code)
package com.project.rc_t310_team;
import java.io.ByteArrayOutputStream;
import java.io.File;
import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.lOException;
import java.util.Date;
import java.util.concurrent. TimeUnit;
import ioio.lib.api.Analoglinput;
import ioio.lib.api.Digitalinput;
import ioio.lib.api.DigitalOutput;
import ioio.lib.api.Pulselnput;
import ioio.lib.api.PwmOutput;
import ioio.lib.api.Pulselinput.PulseMode;
import ioio.lib.api.exception.ConnectionLostException;
import ioio.lib.utit.BaselOlOLooper;
import ioio.lib.util.IOIOLooper;
import ioio.lib.util.android.IOIOACtivity;
import android.text.format.DateFormat;
import android.graphics.Bitmap;
import android.os.Bundle;
import android.os.Environment;
import android.view.KeyEvent;
import android.view.View;
import android.view.View.OnClickListener;
import android.webkit. WebSettings;
import android.webkit.WebView;
import android.widget.Button;

import android.widget.CompoundButton;



import android.widget. TextView;

import android.widget.Toast;

import android.widget. ToggleButton;

public class MainActivity extends IOIOActivity {
public WebView webView:;
public String url;
public WebSettings webSettings;
private Button btnsave, btncamera;
private ToggleButton togBtn;
private TextView TempTextView, Ultral, Ultra2, JoyBtnL1, JoyBtnL2, JoyBtnR1, JoyBtnR2;
private double Distancel, Distance2;
public final static int KEY EVENT BUTTON_RI1 = KeyEvent.KEYCODE BUTTON RI1;
public final static int KEY EVENT BUTTON_R2 = KeyEvent.KEYCODE BUTTON_R2,
public final static int KEY EVENT BUTTON L1 = KeyEventKEYCODE BUTTON L1;
public final static int KEY. EVENT_BUTTON L2 = KeyEvent.KEYCODE BUTTON L2,
public final static int KEY_EVENT BUTTON_X = KeyEvent.KEYCODE BUTTON X;
public final static int KEY EVENT BUTTON A = KeyEvent.KEYCODE BUTTON A;
private boolean stateQ = true, statel = false, state2 = false, state3 = false,
stated = false, state5 = false,state6 = false, state7 = false, state8 = false, state9 = false,
state10 = false, statell = false, statel2 = false;
private finalint BUTTON1 PIN = 39;
private final int BUTTON2_PIN = 40;
private final int BUTTON3 PIN = 41;
private TextView mBtn1TextView:
private TextView mBtn2TextView;
private TextView mBtn3TextView;
private TextView stxt;
private TextView alarm;
private PwmOutput PWM_OP;
private DigitalOutput led;



private int Val=100;
private int Set;
private int Light=0,Light2=0;
private int Tem;
protected void onCreate (Bundle savedinstanceState) {
super.onCreate (savedinstanceState);
setContentView (R.layout.activity main),
JoyBtnL1 = (TextView)findViewByld (R.id.tvButtonL 1);
JoyBtnL2 = (TextView)findViewByld (R.id.tvButtenl 2),
JoyBtnR1 = (TextView)findViewByld (R.id.tvButtonR1),
JoyBtnR2 = (TextView)findViewByld (R.id.tvButtonR2);
webView = (WebView) findViewByld (R.id.webView1);
webSettings = webView.getSettings();
btnsave = (Button) findViewByld (R.id.button2);
btncamera = (Button) findViewByld (R.id.button1);
TempTextView = (TextView) findViewByld (R.id.tvTemp);
Ultral = (TextView) findViewByld (R.id.textViewl);
Ultra2 = (TextView) findViewByld (R.id.textView?2);
mBtn1TextView = (TextView) findViewByld (R.id.btnlTextView),
mBtn2TextView = (TextView) findViewByld (R.id.btnZTextView);
mBtn3TextView = (TextView) findViewByld (R.id.btn3TextView),
stxt = (TextView) findViewByld (R.id.statustxt);
alarm = (TextView) findViewByld (R.id.alarmtxt);
togBtn = (ToggleButton) findViewByld (R.id.togglebtn),
btncamera.setOnClickListener (new OnClickListener() {
public void onClick (View v) {
url = "http://192.168.2.1/fullscreen.html”.toString();
webView.loadUrl(url);
Toast.makeText(getApplicationContext(), "Connect Camera"

, Toast.LENGTH_SHORT).show(); } });



btnsave.setOnClickListener (new OnClickListener() {

public void onClick (View v) {
View webViewl = findViewByld (R.id.webView1);
webView1 setDrawingCacheEnabled (true);
Bitmap bmp = Bitmap.createBitmap(webView1.getDrawingCache());
webView1.setDrawingCacheEnabled (false);

try { Date d = new Date();
String filename~=(String) DateFormat.format("kkmmss-
MMddyyyy', d.getTime());
File dir= new File (Environment.getExternalStorageDirectory)
, '/Pictures/" + filename + "jpg");
FileOutputStream out = new FileOutputStream(dir);
ByteArrayOutputStream bos = new ByteArrayOutputStream();
bmp.compress (Bitmap.CompressFormat./PEG, 100, bos);
out.write (bos.toByteArray());
Toast.makeText (getApplicationContext(), "Save Picture !"
, Toast.LENGTH SHORT).show();
} catch (FileNotFoundException e) {
e.printStackTrace(),
} catch (IOException e) {
e.printStackTrace();
}

vE

}
public boolean dispatchKeyEvent (KeyEvent event) {
switch (event.getAction()) {
case KeyEvent ACTION_DOWN:
{ if (event.getKeyCode() == KEY EVENT BUTTON L1){

statel = true;

stateb = true;



JoyBtnL1.setText("ON");
Set=1;
Light=1; }
else if (event.getKeyCode() == KEY EVENT BUTTON L2) {
state2 = true;
state6 = true;
JoyBtnL2.setText("ON");
Set=1;
Light=2: }
else if (event.getKeyCode() == KEY_EVENT BUTTON_R1){
state3 = true;
state? = true;
JoyBtnR1.setText("ON");
Set=1;
Light2=1;" ~ }
else if (event.cetkeyCode() == KEY EVENT BUTTON. R2){
stated = true;
state8 = true;

JoyBtnR2.setText("ON");

Set=1:
Lichto=2: 7
else if (event.getKeyCode() == KEY ‘EVENT BUTTON_A) {
Vale=1; J
else if (event.getKeyCode() == KEY EVENT BUTTON X) {
Val+=1; }
}
break:

case KeyEvent ACTION_UP:
{ iflevent.getKeyCode() == KEY EVENT BUTTON L1)

statel = false;



state5 = false;
JoyBtnL1.setText("OFF");
} else if(event.getKeyCode() == KEY EVENT BUTTON_L2)X
state? = false;
state6 = false;
JoyBtnlL2.setText("OFF");
} else if(event.getkeyCode() == KEY EVENT BUTTON_RI)
state3= false;
state7= false;
JoyBtnR1.setText("OFF"),
} else if(levent.qetkeyCode() ==KEY EVENT BUTTON R2){
stated = false;
state8 = false;

JoyBtnR2.setText("OFF");

Set=0;
Light=0;
Light2=0;
}
break;

return super.dispatchKeyEvent(event);
}
class I0I0Thread extends BaselOlOLooper {
private Analoginput Templnput ;
private DigitalOutput Triggerl, Trigger2,Port0, Portl, Port2, Port3, Port4, Port5,
Porté, Port7, Port8, Port9, Port10, Portll, Portl2;
private Pulselnput Echol, Echo2;
private Digitallnput mButtont;
private Digitallnput mButtonz;



private Digitallnput mButton3;

public void setup() throws ConnectionLostException {
Port0 = ioio_.openDigitalOutput (0, true);
Portl = ioio_.openDigitalOutput (1, false);
Port2 = ioio_.openDigitalOutput (2, false);
Port3 = ioio_.openDigitalOutput (3, false);
Portd = ioio_.openDigitalOutput (4, false);
Port5 = ioio_.openDigitalOutput (5, false);
Port6 = iolo-:openDigitalOutput (6, false),
Port7 = ioio_.openDigitalOutput (7, fatse);
Port8 = ioio_.openDigitalOutput (8, false);
Port9 = joio_.openDigitalOutput (21, false);
Port10 = ioio-.openDigitalOutput (22, false);
Port1l = icio_.openDigitalOutput (23, false);
Port12 = joio_.openDigitalOutput (24, false);
Trigger] = ioio_.openDigitalOutput (34 false);
Echol = icio_.openPulselnput (35, PulseMode.POSITIVE);
Trigger2 =ioio_.openDigitalOutput (36,false),
Echo2 ='ioio_.epenPulselnput (37, PulseMode. POSITIVE);
Templnput = ioio .openAnaloglnput (38);
mButtonl = ioio_.openDigitalinput (BUTTON1. PIN,
Disitalinput:Spec.Mode.PULL DOWN);
mButton2 =-iocio_.openDigitallnput (BUTTONZ PIN,
Digitalinput.Spec.Mode.PULL-DOWN);
mButton3 = icio_.openDigitalinput (BUTTON3_PIN,
Digitalinput.Spec.Mode.PULL UP);
PWM_OP = ioio_.openPwmOQutput (12,20);



runOnUiThread (new Runnable(){
public void run(){
Toast.makeText(getApplicationContext(), "IOIO Connect”
Toast.LENGTH SHORT).show();

»

state0 = false;
P
}
public void loop() throws. ConnectionLostException {
togBtn.setOnCheckedChangeListener (new
CompoundButton.OnCheckedChangelistener() {
public void onCheckedChanged (CompoundButton buttonView,
boolean isChecked) {
if (isChecked) { // The togele is enabled
stateQ = true;
state9 = true;
} else { // The toggle is disabled
state0 = false;

state9 = false;

I
If (Light==2) { //light back
if (Light2==2) { state1Q = true;}
} else { statel0 = false; }
If (Light==2){ //light-left
If (Light2==1){ statell = true;}
} else { statell = false; }
If (Light==1){ //light right
If (Light2==2){ statel2 = true;}
} else { statel12 = false; }
Port0.write(state0);



try {

Portl.write(statel);
Port2.write(state2);
Port3.write(state3),
Portd.write(stated);
Port5.write(state5);
Port6.write(state6);
Port7.write(state7);
Port8.write(state8);
Port9.write(state9);
Port10.write(state10);
Port11.write(state11);
Port12.write(state12);
//Sound
String button1txt,button2txt,button3txt,statusStr,alarmstr;
final boolean readingl = mButton?.read();
final boolean reading? = mButton2.read();
final boolean reading3 = mButton3.read();
if (Ireadingl) { buttonltxt = getString(R.string.buttonl) + " active!";
Val-=1;
} else {buttonltxt = getString(R:string.button1);'}
if (Ireading2) { button2txt = getString(R.string.button?) + " active!",;
Val+=1;
}else { button2txt = getString(R.string.button?2); }
If (Ireading3) button3txt = getString(R.string.button3);
} else { button3txt = getString(R.string.button3) + " active!"; }
If (Set==1}{ PWM_OP.setPulseWidth((int)(1350));
} else if (Set==0) {
If (Val<=99){ PWM_OP.setPulseWidth((int)(900));
Val=99; }
If (Val==100) { PWM_OP.setPulseWidth((int)1350));



Val=100; }
If (Val>=101) { PWM_OP.setPulseWidth((int)(1900));
Val=101; }
}
If (Val==99) { statusStr = getString(R.string.direction) + " Right Side"; }
else if (Val==100){ statusStr = getString(R.string.direction) + " Font Side"; }
else if (Val==101) statusStr = getString(R.string.direction) + " Left Side"; }
else { statusStr = getStrine(R.string.direction); }
If (Distancel<=10){ alarmStr = getString(R.string.alarm) + "ALARM III";
} else'if (Distance2«<=10) { alarmStr =-getString(R.string.alarm) +"ALARM III";
} else { alarmStr = getStrine(R:string,alarm); }
//Temperature
final-float voltage = Templnput.getVoltage();
float raw = ({voltage * 1024) - 500) / 10;
int celsius = Math.round(raw);
celsius -= 4;
Term=celsius;
int fahrenheit = (int) ((celsius * (9.0 / 5.0)) + 32.0);
String tempString = Integer.toStringl(fahrenheit) + "F /"
+ Integer.toString(celsius) +".C",
setText(tempString,button1txt,button2txt,button3txt,statusStr,alarmstr);
Thread.sleep(100);
} catch (InterruptedException e) { e.printStackTrace();
}
try {  Triggerl.write(false);
Trigger2.write(false);
TimeUnit. MICROSECONDS sleep(2);
Trigger 1.write(true);
Trigeer2.write(true);
TimeUnit MICROSECONDS .sleep(10);



Trigger L.write(false);

Trigger2.write(false);

Distancel = ((Echol.getDuration()*(331+(0.6*¥Tem))*100)/2);

Distance2 = ((Echo2.getDuration()*(331+(0.6*Tem))*100)/2);

runOnUiThread(new Runnable() {
public void run() {
Ultral.setText(String format("%.02f",Distance1)+" cm")
Ultra2.setText(String.format("%.02f" Distance2)+" cm");
}

D;

Thread.sleep(100);

} catch (InterruptedException e}
e.printStackTrace(); }

}
protected I0IOLooper createlOlOLooper() {
return new I0IOThread(); }
private void setText(final String tempStr,final String strl, final String str2 , final String
str3, final String statusStr, final String alarmStr) {
runOnUiThread(new Runnable() {
public void run() {
TempTextView.setText(tempStn);
mBtnlTextView.setText(str1);
mBtn2TextView.setText(str2);
mBtn3TextView.setText(str3);
stxt.setText(statusStr);

alarm.setText(alarmStr); }



Activity Main.xml (XML Layout)
<RelativeLayout xmlns:android="http.//schemas.android.com/apk/res/android”
xmlns:tools="http.//schemas.android.com/tools"
android:layout_width="match _parent"
android:layout_height="match_parent”
android:paddingBottom="@dimen/activity vertical margin”
android:paddingleft="@dimen/activity horizontal margin"
android:paddingRight="@dimen/activity horizontal_marein"
android:paddingTop="@dimen/activity vertical margin"
tools:context="com.project.rc t310 team.MainActivity" >
<WebView
android:id="@+id/webView1"
android:layout-width="match_parent"
android:layout height="match  parent”
android:layout_centerHorizontal="true" />
<TextView
androidiid="@+id/textView2"
android:layout_width="fill parent"
android:layout”height="wrap content”
android:layout_alignParentBottom="true"
android:layout_centerHorizontal="true"
android:layout_marginBottom="1¢clp"
android:gravity="center_horizontal/center vertical"
android:text="0"
android:textColor="#FF0000"
android:textSize="25sp"
android:textStyle="bold" />
<TextView
android:id="@+id/textView!"

android:layout_width="match parent”



android:layout_height="wrap_content"
android:layout_alignParentTop="true"
android:layout_alignRight="@+id/webView!"
android:gravity="center_horizontallcenter vertical"
android:text="0"
android:textColor="#FF0000"
android:textSize="25sp"
android:textStyle="bold" />
<TextView
android:id="@+id/tvTemp"
android:layout_width="match parent”
android:layout_height="wrap_content"
android:layout_marginLeft="445dp"
android:layout_marginTop="20dp"
android:gravity="center"
android:text="0"
android:textColor="#FF0000"
android:textSize="20sp"
android:textStyle="bold" />
<LinearLayout
android:id="@+id/inearLayout1"
android:layout_width="wrap. content”
android:layout_height="wrap_content”
android:orientation="vertical" >
<LinearLayout
android:layout_width="wrap_content"
android:layout_height="wrap _content" >
<TextView
android:layout_width="wrap_content”

android:layout_height="wrap content"



android:text="Button L1 : " />
<TextView
android:id="@+id/tvButtonL1"
android:layout_width="wrap content"
android:layout_height="wrap content”
android:text="OFF" />
</LinearLayout>
<lLinearLayout
android:layout_width="wrap content"
android:layout_height="wrap content” >
<TextView
android:layout width="wrap_content”
android:layout height="wrap_content"
android:text="Button L2 : " />
<TextView
android:id="@-+id/tvButtonL2"
android:layout_width="wrap_content"
androidilayout_height="wrap. content”
android:text="OFF" />
</LinearLayout>
<LinearLayout
android:layout_width="wrap  content”
android:layout_height="wrap.content" >
<TextView
android:layout_width="wrap_content”
android:layout_height="wrap_content"
android:text="Button R1 : " />
<TextView
android:id="@+id/tvButtonR1"

android:layout_width="wrap_content”



"

android:layout_height="wrap content
android:text="OFF" />
</LinearLayout>
<LinearLayout
android:layout_width="wrap _content”
android:layout_height="wrap content" >
<TextView
android:layout_width="wrap content"
android:layout_height="wrap content”
android:text="Button R2 :-"./>
<TextView
android:id="@+id/tvButtonR2"
android:layout’ width="wrap_content”
androidilayout_height="wrap._content”
android:text="OFF"/>
</LinearlLayout>
</LinearLayout>
<LinearLayout
android:id="@+idAinearLayout4"
android:layout_width="wrap content"
android:layout height="wrap content"
android:layout_marginLeft="250dp"
android:layout_marginTop="20dp"
android:orientation="horizontal" >
</LinearLayout>
<LinearLayout
android:id="@+id/linearLayout3"
android:layout_width="wrap_content"
android:layout_height="wrap content”

android:layout_marginLeft="250dp"



android:layout_marginTop="260adp"
android:orientation="horizontal" >

</LinearLayout>

<LinearLayout
android:id="@+id/linearLayout5"
android:layout_width="wrap content"
android:layout_height="wrap content"
android:layout_marginLeft="5dp"
android:layout_marginTop="145dp"
android:orientation="horizontal" >

</LinearLayout>

<LinearLayout
android:id="@+id/inearL ayout2”
android:layout_width="wrap content"
android:layout_height="wrap _content"
android:layout_marginLeft="490cp"
android:layout_marginTop="145dp"
android:orientation="horizontal" >

</LinearLayout>

<Button
android:id="@+id/button2"
android:layout_width="wrap_content”
android:layout_height="wrap content"
android:layout_above="@+id/button1”
android:layout_alignLeft="@+id/button1"
android:layout_alignRight="@+id/webView1"
android:text="Save"
android:textSize="12sp" />

<TextView

android:id="@+id/(b{Temp"



android:layout_width="match parent"
android:layout_height="wrap content"
android:layout_alignBottom="@+id/textView1"
android:layout_alignLeft="@+id/button2”
android:layout_alignParentRight="true”
android:layout_marginBottom="10dp"
android:layout_marginLeft="-35dp"
android:text="Temperature”
android:textColor="#FF0000"
android:textSize="15sp" />

<Button
android:id="@+id/buttonl"
android:layout_width="wrap-content”
android:layout height="wrap content”
android:layout_alignBottom="@+id/textView2"
android:layout alignRight="@+id/webViewl"
androiditext="Carmera"
android:textSize="12sp" />

<TextView
android:id="@+id/btn2TextView"
android:layout width="wrap content"
android:layout_height="wrap. content”
android:layout_alignLeft="@+id/webViewi"
android:layout_belows="@+id/btn1TextView"
android:layout_marginTop="-20dp"
android:text="Mic 2 :"
android:textSize="15sp" />

<TextView
android:id="@+id/btn1TextView"

android:layout_width="wrap_content"



android:layout_height="wrap content"
android:layout_alignLeft="@+id/webView1"
android:layout_below="@+id/button2”
android:layout_marginBottom="20dp"
android:layout_marginTop="-20dp"
android:text="Mic 1 ."
android:textSize="15sp" />

<ToggleButton
android:id="@+id/togelebtn"
android:layout_width="wrap centent"
android:layout height="wrap content"
android:layout_above="@+id/button2”
android:layout_alignLeft="@+id/button2"
android:layout_alignRight="@+id/webView1"
android:text="TogeleButton"
android:textOff="On"
androiditextOn="Light" />

<TextView
android:id="@+id/statustxt”
android:layout width="wrap_content”
android:layout_height="wrap content"
android:layout_above="@+id/button2"
android:layout_alignLeft="@+id/webView!"
android:layout_marginTop="20dp"
android:text="@string/direction"
android:textColor="#FF0000"
android:textSize="20sp"
android:textStyle="bold" />

<TextView

android:id="@+id/btn3TextView"



android:layout_width="wrap content”
android:layout_height="wrap content"
android:layout_alignLeft="@+id/WebView!"
android:layout_below="@+id/btn1TextView"
android:text="Mic 3 ."
android:textSize="15sp"
android:textColor="#FF0000"
android:textStyle="bold" />

<TextView
android:id="@+id/alarmtxt"
android:layout width="match parent”
android:layout_height="wrap content”
android:layout_centerHorizontal="true"
android:layout_centerVertical="true"
android:text="@string/atarm"
android:textColor="#FF0000"
android:textSize="25sp"
android:textStyle="bold" />

</RelativeLayout>
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Tiny and lightweight with high output power. Servo can rotate approximately 180 degrees
(90 in each direction), and works just like the standard kinds but smaller. You can use any
servo code, hardware or library to control these servos. Good for beginners who want to make
stuff move without building a motor controller with feedback & gear box, especially since it
will fit in small places. It comes with a 3 horns (arms) and hardware.

Specifications

Weight: 9 g

Dimension: 22.2 x 11.8 x 31 mm approx.
Stall torque: 1.8 kgf-cm

Operating speed: 0.1 s/60 degree
Operating voltage: 4.8 V (~5V)

Dead band width: 10 us

® Temperature range: 0 °C — 55 °C





