=

Jembatan | Arduino 1.6.7 ol &=

File Edit Sketch Tools Help

Jembatan

void setup() {
Serial.begin(9600);
pinMode (7, OUTPUT);

pinMode (8, OUTPUT):

unsigned int sensor;
int batasNyala=300;

m

void loop() {
sensor=analogRead (Al);
if (sensor<=batasNyala) {

digitalWrite (7, HIGH):;

} else {
digitalWrite (7, LOW);
digitalWrite (8, HIGH):;
}
delay(1000) ;| <

(7%) of program storage space. Maximum is

ytes (9%) of dyna

Uno on
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| ARDUINO UNO Revision 3 BOARD

~a
Ty
o=
]

DICITAL (PWM-)

AROUIND CC - WADE TN TYALY

The Arduino Uno is one of the most common and widely used Arduino
processor boards. There are a wide variety of shields (plug in boards
adding functionality). Itis relatively inexpensive (about $25 - $35).
The latest version as of this writing (3/2014) is Revision 3 (r3):
® Revision 2 added a pull-down resistor to the 8U2 HWB line,
making it easier to put into DFU (Device Firmware Update)
mode
® Revision 3 added
o SDA and SCL pins are now brought out to the header
near the AREF pin (upper left on picture). SDA and SCL
are for the 12C interface
©  |OREF pin (middle lower on picture that allows shields
to adapt to the voltage provided
O Another pin not connected reserved for future use
The board can be powered from the USB connector (usually up to
500ma for all electronics including shield), or from the2.1mm barrel
jack using a separate power supply when you cannot connect the
board to the PC’s USB port.

Links:

Arduino Uno Eagle PCB Files: http \\ma:.:o cc/en/uploads/Main/arduino_Uno_Rev3-02-TH.zip

Iw&iﬁ» Index — uww. and present boards:

Eagle PCB PCB design software (use Licesnse = “Run as Freeware"): https:

Sources
MP3Car:

Sparkfun:
Adafruit:

00000
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| ARDUINO UNO Revision 3 Specifications

*  Microcontroller: ATmega328

Operating Voltage: 5V

Uno Board Recommended Input Voltage: 7-12V
Uno Board Input Voltage Limits: 6-20V

Digital I/O Pins: 14 total - 6 of which can be PWM
Analog Input Pins: 6

Maximum DC Current per 1/0 pin at SVDC: 40ma
Maximum DC Current per I/l pinat 3.3 VDC: 50ma
Flash Memory: 32KB (0.5KB used by bootloader)
SRAM Memory: 2KB

EEPROM: 1KB

Clock Speed: 16 MHz

* Arduino specifications and image page: http://arduino.cc/en/Main/arduinoBoardUno#.UxOOLk2YZuH
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ARDUINO UNO Revision 3 Processor Peripherals (Atmel ATmega 328)

|:=_a"

Two 8-bit Timer/Counters with Separate Prescaler and
Compare Mode

One 16-bit Timer/Counter with Separate Prescaler, Compare
Mode, and Capture Mode

Real Time Counter with Separate Oscillator

Six PWM channes

Six channel 10 bit ADC including temperature measurement
Programmable Serial USART

Master/Slave SPI Serial Interface

Byte-oriented 2 wire Serial Interface (Philips 12C compatible)
Programmable Watchdog Timer with Separate On-chip
Oscillator

On-chip Analog Comparator

* Source of above diagram: http://tekkpinoy.com/wp-content/uploads/2013/10/1.jpg

® AT Mega 328 datasheet: htt

www.atmel.com/Iimages/doc8161.pdf
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ARDUINO UNO Revision 3 and ATmega328 processor

The Arduino board makes it very easy to use the ATmega328 processor
by providing easy access to most of the pins via the headers, In
addition, it provides:
®  5VDC regulated power from the 6 - 20 VDC input jack
3.3 VDC regulated power available for other electronics
The crystal oscillator
Areset switch
USB access to the serial port
Headers for connection and for shields

Links:
* Arduino specifications and image page: http:
* ATmega328 processor image modified from image ﬁo::n at: http:
32k-avr-microcontroller
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ARDUINO UNO Revision 3 Processor Pinout (Atmel ATmega 328) -~ Commonly Used

ANNENNENNENNENE

2827 26 25 24 23 22 21 20 19 18 17 16 15
€5 C4C3 €2 €1 Co BS B4 B3 B2 Bt
I - ARef + 1312 1110 §
m Komum
s o o
ATmegad28is?
-3
RXTX 3 mm
RSTO 1 2 3 4 + -CLOCKS 6 7 8
b0 ot b2 03 D4 05 D6 DI BO
1234567 881011213 M1

Pin Definition

PORT B {PBO - PB7) is an 8 bit bidirectional 1/O port with internal
pull-ups. Processor pins 14 ~ 17 bring PBO to PB5 out
O PBO- PBS are also interrupts 0-5 respectively
O PB1canalso be used as a PWM output
o PB2 can also be SPI Bus Master Slave Select {*SS) or
PWM output
O PB3 can also be or SPI Bus Master Out/Slave In (MOSI) or
PWM output
@ PB4 can also be SPI Bus Master In/Slave Out (MISO)
O PBS can also be SPI Bus Master Clock Input (SCK)
O PB6and PB7 are brought out on Processor pins 9 and 10
for the crystal clock oscillator
PORT C (PCO ~ PCS) is a 7 bit bidirectional 1/0 port with internal
pull-up resistors. Processor pins 23 - 28 bring PCO to PCS out.
o PCO - PCS are also interrupts 8-13 respectively
o PCO- PCS can also be used as A/D inputs
2 PC4 and PC5 can also be used as SDA and SCL for 12C
o PC6is brought out on processor pin 1 as reset
PORT D (DO~ D7) is an 8 bit bidirectional 1/O port with internal
pull-ups. Processor pins 2~ 6 and 11 - 13 bring all pins out

c_w_?_ 5!.:9.35 O PDO can also be USART Input (RXD)
I o PDI canalso be USART Output (TXD)
o PD3 can also be used as a PWM output
o PD5 can also be used as a PWM output
o PD6 can also be used as a PWM output
Links:

*  Source of above a&ns..: http:

® AT Mega 328 datasheet: http://www. mzsn_ com/Images/doc8161.pdf
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ARDUINO UNO Revision 3 Pinout (Uno PCB)~ Commonly Used Features are printed on Silkscreen

uss

1o camputer

(12C) SDA
erupt |

@A) SOL

K£5P
fer Atreaga 528

The Arduino Uno pinout is printed in the silkscreen on the top of the part. While
this pinout is a good start, it does not explain the complete story - but it does
give a good beginning. At first you use mainly the pins in the female headers at
the mawm of the board (top and bottom in the photo), plus US8 and maybe power
Tx and Rx are serial UART u.:m used for RS-232 and USB communications

® |2Cis another serial © ications hod using 2 bidirectional data
line (SDA) and a clock line {SCL)
* SPlis her serial ¢ ications method using one line for the

master to transmit (MOSI - Master Out Slave In), another for the master
to receive (MISO), and a third as a clock (SCK)

* A/Din Analogue to Digital this input converts an analogue voltage into a
digital representation

*  PWM (Pulse Width Modulator) is used to create a square wave with a
specific duty cycle (high time vs low time)

®  [CSP is the In Circuit Serial Programming - another way to program the
processor

® Ve is the voltage supplied to the processor (#5VDC regulated from the
higher input voltage)

®  3.3VDCis a regulated voltage (from the higher input voltage) for
peripherals needing that voltage - 50ma maximum

*  |OREF provides a voltage reference so shields can select the proper
power source

®  AREF is a reference INPUT voltage used by the A/Ds

®  GND is the ground reference

® RESET resets the processor (and some peripherals)

Links:

Source of above diagram: http:
Description of pin usage: http:
Arduino Uno Pin Mapping: 72 :
cmun:uco: of Arduino mmzm_

Description of Arduino A/D: http:

Ommn:ueo: of Arduino PWM: http: \\wac_:o cc/en/Tutorial/PWME. CxOCo~<N:m
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| ARDUINO UNO Revision 3 Processor Pinout (Atmel ATmega 328) - Other functions

Pin Definition

PORT B pins, in addition to digital /O have other uses
o PBO can also be the divided system dock output (CLKO) or
Timer/Counter 1 Input Capture (ICP1)
O PB1 can also be Timer/Counterl Output Compare Match
A (OC1A) out
o PB2 can also be Timer/Counterl Output Compare Match
B{OC18B)
O PB3 can also be Timer/Counter2 Output Compare Match
A out{OC24A)
Port D pins, in addition to digital 1/O have other uses
o PD3 is also Timer/Counter2 Output Compare Match B
Output (OC28B)
o PD4is also Timer/Counter0 External Counter Input (T0) or
USART External Clock Input/Output (XCK)
o PDS s also Timer/Counter0 Ouoput Compare Match B
Output (OCOB) and Timer/Counter 1 External Counter
Input
o PD6 can also be Analog Comparator Positive In (AINO)
o PD7 can also be Analog Comparator Negative In (AIN1)

Links:

Source of above diagram: http://nearbus.net/wiki/index.php?title=Atmega 328 Pinout

AT Mega 328 datash

http://www.atmel.com/Images/doc8161. pdf

NOTE: A single diagram showing all features of the Arduino Uno and the Atmel ATMega328 processor is shown in Appendix A
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APPENDIX A
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PINOUT DIAGRAM
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Diagram from: http:

40



§ i saaw o dza le vl Lok % 2
3 3 m ;
2 B max g
3 I s Ei e ettt et T - o
3 asw - ' o
o H P -] -
§ ' ! [=]
3 [ | {449 1HOd I | ()8 1HOd ] | () 0 A160d l : o
,3; i h e h 3 ! (1]
o ] y | -
bss & - - - 1
4 a > i 3 ' '_2_
] ! =
i | 2
' ' @
[ | Wi ] [ Ids ] I 0 Ldvsn ] ! S
i : ®
1 ' &
[ \—l : =3
i 5l N
] Gl Ay R 1
[ I i I Ty I RS ]" E ! g
i : S
1 5
1 ¥ h ¥ : F
: l,-ll o Qv | I (Fei g e | ] | QN I ' I
* 1
L} 1 H
ase —‘—ll H
Iy ] | 1
1 s - '
T —— E 1
- | ] :
H #6433 1
] |
Mdd 1
! - N i
1 i
1 OB USE :
- I_ﬂ__] I_L| e 1
] < s ]
i WYHE Y] s :
' i
' |
i 13534 :
' § GO8 /MOy 1
] Utsmsdng 1
! BT S :
' l ‘i‘ l
5 g
o =

41



AIAA OC Rocketry (revision 3 April 27, 2014 - http://aiaaccrocketry.o

o

APPENDIX C

Reference Designs ARE PROVIDEC “AS I1SY AND "HITH ALL FAULTS. Arduino DISCLAINS ALL OTHER HARRANTIES, EXPRESS OR INPLIED,

REGARDING PRODUCTS, INCLUDING BUT NDT LIMITED TO, ANY IMPLIED WARRANTIES OF MERCHANTABILITY DR FITNESS FOR A PARTICULAR FURPOSE
Arduine mey nake changes to specifications and product descriptions at any time, uithout notice. The Customer nust not

rely an the absence or characteristics of any features or instructions narked “reserved” or “undefined.” frduino reserves

these for future definition and shall have no responsibility whatscever for conilicts or incompat ies arising from futre changes to them.
Tre product information on the Web Site or Materials is subject to change wvithout notice. Do not finalize a design uith this information.
ARDUIND is a registered trademark.

Use of the ARDUINO name must be compliant with http://wuu.arduinoc.cc/en/Main/Policy

Diagram from document at: http:
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APPENDIX D

S8IT~2-83

MADE INITALY

Prototype
Limited

From arduino_Uno_Rev3-02-TH.zip file at http://arduine.cc/en/Main/ArduinoBoardUno#. UxkSak2YYpA

Eagle PCB software: Eagle PCB PCB design software (use Licesnse = “Run as Freeware”): https://www.cadsoftusa.com/download-eagle/

Edition
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2 CHANNEL 5V 10A RELAY MODULE

— =®so~rw .
BN A Mk

10A 250VAC “TOA 125VAC
. 10A 30VBC 10A 28VDC

e

SRD-05VDC-SL-C

T a—
munw  SONGLE
F—

. s
m'i‘-*l 10A 250VAC lm 125VAC

77 10A 3NDC 10A 2BVDC
. 4 SRD-05VDC-SL-C

Descrioti

The relay module is an electrically operated switch that allows you to tum on or
off a circuit usng voltage and/or cument much higher than a microcontroller could
handle. There is no connecton between the low voltage circuit operated by the
microcontrolier and the high power crcuit. The relay protects each circuit from each
other.

The each channel in the module has three connections named NC, COM. and
NO. Depending on the input signal trigger mode, the jumper cap can be placed at high
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level effective mode which ‘closes’ the normally open (NO) switch at high level input and
at low level effective mode which operates the same but at low level input.

Specifications

On-board EL817 photoelectric coupler with photoelectric isolating ant-
interference ability strong

On-board 5V, 10A / 250VAC, 10A / 30VDC relays

Relay long life can absorb 100000 times in a row

Module can be directly and MCU 1/O Iink, with the output signal indicator
Module with diode current protection, short response tme

PCB Sze: 45.8mm x 32.4mm

Pin Configuration
1
2 it
R
25
-3
1. VCC:5vVDC
2. COM:5vDC
3. IN1: highflow output
4. IN2: high/low output
5. &0 ground
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TCRT5000, TCRTS5000L

Vishay Semiconductors

Reflective Optical Sensor with Transistor Output

-

s

The TCHTS000 and TCRATSD00L are refloctive sensoms
which ndudo an nimred amitier and pholotransisior b a
loadod package which biocks visible Ight The
Inclhxdcs two mounting cips. TCRTS000L = the long kaa
varsion.

FEATURES
« Packago typa: laadod
* Detacior typo: pt

[.\Sﬂ
« Dimonsions (LxWxHNnmm: 102x58x7

+ Peak opemiing distanca: 2.5 mm

» Openting mnge witin > 20 % rulitve caikector  ROHS
currant: 0.2 mm %o 15 mm

» Typical output current undar lost Ic = 1 mA

Emiter wavaianghc 050 nm

Load (Po)-ree sciderng relsased

« Compiant 10 RoHS drecive 200205EC and In
accomiancs to WEEE 20020e/EC

APPLICATIONS

» Postion sersor for shat snoodar

* Datection of refiective matonal such as paper. EM cands,
maghetic apes slc

« LimE switch for moachanical motions n VCR

- a | puUrposs - wh tha space is Femitod
PRODUCT SUMMARY
DISTANCE FOR | DISTANCE RANGE FOR TYPICAL QUTPUT DAYLICHT
PART NUMBER MAXMUM CTR,y I} | RELATIVE buw> 20 % | CURRENT UNDER TEST @1 | BLOCKING FILTER
{mm) {mm) (mA) INTEGHATED
TCRTS000 25 02115 1 Yas
TCHT S000L 25 02w 15 1 Yeu
Noswe
1l CTR: curart transiern rso, bl
P Conasions Bo 1 taitks basic charmctistios/ssnsors
ORDERING INFORMATION
OADEANG CODE PACKAGNG VOLLME 1Y REMARXS
TCRT5000 T®e WIOG: £500 pos, 50 postibe 3.5 mn kod engh
TCRTS000L e MOG: 2400 pos, 48 postuts 15 mm kad langth
Note
1" MOQ mintmum orcor Quantty
ABSOLUTE MAXIMUM RATINGS [*)
PARAMETER TEST CONDITION | SYNMBOL | VALUE | UNIT
INPUT (EMITTER)
Favarss voRage L= s v
Forwad cament 3 € mA
Forwad surge cutact Lx10ps T 3 A
FOwGH ¢ 0 Tes225"C Py 100 mw
Junction lampernture T 100 i
Documant Number: S3780 For tachrical questions, contact: S ece e S

Row 1.7, 174000

mmﬂqam:
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TCRT5000, TCRT5000L VISHAY.

Vishay Semiconductors  Reflective Optical Sensor with v
Transistor Output
ABSOLUTE MAXIMUM RATINGS [}
DARAMETER I TEST CONDITION I SYMBOL I VALUE | UNIT
OUTPUT (DETECTOR)
Colecior amTiar volage Voo 70 v
EmEo! colecion woltaoo Vica 5 v
Collecior cumart i ¥00 A
Fowa! gsspation Tee 235°C Py 100 W
Jarction Sempete T T00 °C
SENSOR
Totnd power dsspation Teex25°C Pye 200 mwN
At IaTparise anos Tant -25W0+ 85 c
SO0 IRTpaTITe mNoo 'r5 -2510+ 100 C
SOUEMNS oM pettune 2 mmhomcase, 1< 10s Tat 280 *C
Nato

1) Tt = 25 °C. uriiams othonwtss spoctiod
ABSOLUTE MAXIMUM RATINGS
00

i Coupladt cewce
; 200 |
i Frottaranty
} = AN
. R \
A \ﬁ
o
o 23 = ™ 100
. an Tasts - Artrant Tarmperstum [C)
Fig. ¢ - Fower Dissipation LUm vs. Anbiont Tempenturs
BASIC CHARACTERISTICS (1)
PARAMETER | TEST CONDITION [ SvmEoC | weC | Tve. | wAX. | umT
INDUT (EMITTER)
Forwand volage Vi 125 15 v
JIchion capackanco =) w7 [3
Fadent manstty X 21 nWs
Poak wwaicngh 7 e m
Vinksal SouTe damater d 2.9 mm
OUTPUT (DETECTOR)
Colecior amtiar voiage Vo 70 v
EmEor colecion voltlago Voo 7 v
Colector dark cumart =) 0 200 nA
SENSOR
E V=5V, I = 10mA _ =@ s
Colecor curent D=12mm ¥ 05 1 2 mA
Colactor amTier suurmtion L=%0mA c=0.fmA, )
votage D=1Zmm Vo # 04 v
hoto
0 Tt = 25 °C. uriiss othorwiss spactiod
-t
7 So figse 3
A Tast sutoos: mirmr (M. Spindier 3. Hoyor, Fart No. 340005)
WW VST 00 For sechnical quastions, contact: Zecaoacncocilutioyins, Documant Nemzar: 83760
2 Fov. 1.7, 17-Aug 09
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TCRT5000, TCRTS5000L

Fig. 2 - Test Crost

BASIC CHARACTERISTICS
Tt = 25 °C, unksss otherwiso speciiod

+20C

|, - Farvard Qurvant (mA}
[
\

o A
C 02040808510 1214 181020

- ¥, - Porwers Voisge [V)
Fig. 4 - Forward Currant va. Forars Voltlaga

e 12

z Vg w5V

$  wifE=mma

2

v = ~+]
; 1] // B
a A

i on

~oer

4

G oo

20 75620 1020 20 43 50 6O 0 80 90 40
s Temt - Aniert Tarmperstaw [°C)

Fig. 5 - Raltive Currant Transfor Ratio va. Amibiont Temporaturs

Reflective Optical Sensor with Vishay Semiconductors
Transistor Output

fig 3-Tost Cocutt

40,
Vg =5 Y
g
AE at v
E oot /
s 7
000 PRPRTTIT PR PP
ot L 1 1oc
- ¥ - Formws Currerd [mA)

Fig. € - Colecior Curart vs. Forannd Curant

e
""" s=oma
—
10 mA
f’ SmA
oA
oo L RN 11 1

@ 1 10 100
srivee  Wop - Coecion Erstiue Voltags (V)

| ¢ Coletor Curmeed (mA)
-]
R a
x

Fig. 7 - Collector Emitiar Saturtion Yottags vs. Colacior Cunert

Documant Number: 53780 For tachnical questions, contact:

Rew. 1.7, 17-Aug-00

e wwwvishay com
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N A
TCRT5000, TCRT5000L VISHAY.

Vishay Semiconductors Refiective Optical Sensor with
Transistor Output

0 -2 -
3 EV:;-“' G f:‘.;:'ﬁx
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S —— § o
3 E / 3 u-/ \\
- s | N
g 1 ! o4 .
7 ~
: 3 . ™~
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P BRI BETERTTT T AW T oo
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-t 15 - Porwoss Camnt i) woie - Oietarcs t Refectng Cand frev)
Fig. 8 - Cunart Tansfor Ratio vs. Forwaed Cunare Fig. G - Askxtve Colacior Curart ws. Distance
PACKAGE DIMENSIONS in milimeters, TCRTS000
5 TCRTS000. 3
< I = :
Al -
2 ¥ _"'i‘l
2030 | 2
0k 265 mas
| s [l astarn
Craviog-Ho. § 50-10% 64
L e
® o
o ’ Hw,tJ’!‘l'.N.gm
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VISHAY. TCRT5000, TCRT5000L

v Reflective Optical Sensor with Vishay Semiconductors
Transistor Qutput

PACKAGE DIMENSIONS i milimet=r, TCRT3000L

Documanrt Number: 837680 For tachnical questions, contact: ZoCucrslacin Tnccsusnicon WA vishay com
Rav 1.7, 17-A0g-00 5
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TCRT5000, TCRTS5000L VISHAY.

Vishay Semiconductors  Reflective Optical Sensor with v
Transistor Output

TUBE DIMENSIONS in milimeiers, TCRT3000

A ,1 J
2 {4 H [}’]5; =
]
[
.
v
Toerwmce Aen
[Py
P S, 11014
b | WK

TUBE DIMENSIONS in milimeizrs, TCRTS000L

ostl [MF
i3
W e e
Tolerween o Smn
Lengte ST5ahee
Orswing-e.  0-ATIEE1-4
hsee § BN
o
WWN ST 00 For lsctnical quastions, contact: Zocaniacianncnusioyron, Documant Numbar: 85780
€ Fow. 1.7, 17-Aug 00
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A Packaging and Ordering Information
v Vishay Semiconductors

Packaging and Ordering Information

TUBE SPEC. CONSTITUENTS
PART NUMBER MoaQm PCS PER TUBE CuRE) o

CNYTD £000 80 1 28
TCPT 1300XD1 2000 Fosl - 2
TCHRT 1000 1000 Bulk 6
TCRT1010 1000 Euk - 26
TCRTS000 &500 0 2 =
TCRTS000L 2400 45 3 2
TCET1030 200 (3 5 o4
TCST1030L 2000 a5 & 26
TCST1108 1020 85 z e
TCST1202 1020 3 ry =%
TCHT11230 =0 = = ~
TCS11300 120 3 r =
TCST2108 1020 a5 B e
TCST2202 1020 85 & 28
TCST2300 1020 85 & 28
TCETE250 4860 30 8 26
TOUT 13002001 2000 Foal A 2
TCZTBIR0-PAER =00 Eus 2

Nows

11 MOQ: munimum ordor guantty

A Pioass rofor 1o datashoots

TUBE SPECIFICATION FIGURES

0si
With rubder stepper
Telerance {5wr
Drawng-No: 37005051004 Leag®h: 57500,
s 1 5020 -
Fig. 1
Documant Nurber 20112 For Sschnical quastions, contact: Soioco eornsnsiosincnn, mmqnm‘]

Row 1.1, 102800
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Packaging and Ordering Information

Vishay Semiconductors Packaging and Ordering Information
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VISHAY. Packaging and Ordering Information
v Packaging and Ordering Information  Vishay Semiconductors
28

22

osti | 5
pi
Wih rute slogper
Tolerance 20 5an
Deawing-No. 9 700-50300-4 Lenghy: S15e'en
Issue: 1; 250200 .

o i
b
=
=
-~
v
-
Wik slepper pies
Tober wor: ol Som
Leaghts ST5¢c e
Drawing-Se 27085580004
b L BSRN —
Fig.5
Document Numbar: 80112 For sectnical questions, contadt: SoloCo e Crnans S oo on, wawvshay com
Row 1.1, 23300



Packaging and Ordering Information N oy A

Vishay Semiconductors Packaging and Ordering Information v
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o A Legal Disclaimer Notice
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Disclaimer
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Sengsors & Sensor Modules : TCRTS000 Line Tracking Sensor Module

TCRT5000 Line Tracking Sensor Module
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